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orEN a Now you have opportunity to get acquainted with the

ACcESS 27th issue of the Theory and Practice of Forensic Science and
Criminalistics research paper collection. This is the second
issue that Editorial Board issues during Russian war against
@ @ Ukraine. Co-founders of the research paper collection are
National Scientific Center «Hon. Prof. M. S. Bokarius Forensic
Science Institute» and Yaroslav Mudryi National Law University
for 22 years have adhered to scientific publication periodicity
and even war is not able to interfere with this noble cause.
Centuries of trials embedded in the pages of world history,
did not deprive Ukrainian people of their inflexibility, strength
of spirit and ripples, on the contrary, they overwhelmed
the nation. Despite numerous misfortunes that Ukrainian
statehood suffered on the way of its establishment, Ukrainians
overcame all obstacles and with even greater inspiration and
double power restored the state in all directions: socio-political,
legislative and legal, industrial and economic, cultural and
educational and scientific ones. Science always plays a leading
role in progress of any country, prominent scientists of each
State are known and respected around the world and Ukrainian
scientists are no exception to this rule.
In wartime, domestic science is focused on the main thing:
innovative and technological development for sake of victory

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 author acknowledges
translation as corresponding to the original.

© 2022 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.
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and restoration of Ukraine. Therefore,
Ukrainian scientific community accepts
challenges of wartime with dignity: it
promptly responds to urgent requests
and solves urgent problems even during
the war with Russian invaders. Currently,
Ukraine and Ukrainians are defending not
only their independence or the choice of
a European, civilized path; currently there
is a large-scale war for the very existence
of our State, for the right of its citizens
to national identity. In any sovereign,
democratic, social and legal state, for
formation of a conscious civil society and
ensuring the legal development of the
country, important level is occupied by a
developed legal science that main purpose
is to conduct research on State-legal issues
and develop proposals for improving legal
regulation of social relations. In wartime,
legislation changes, new urgent issues
arise that require immediate resolution
regarding administrative procedures and
temporary relocation of persons, work
of businesses and local self-government
bodies, rights and obligations of various
categories of citizens.

Editorial Board members of the
collection, despite any obstacles and
currently also the challenges of wartime,
steadfastly adhere to world standards and
requirements for scientific journals. In
particular, number of bibliographic and
reference databases where our edition
is indexed increases from issue to issue
that has a positive effect on content
dissemination published in collection to
world scientific environment.

Currently, the Theory and Practice
of Forensic Science and Criminalistics
collection is indexed in 21 online abstract
and citation databases: Academic Research
Index (ResearchBib), Academic Scientific
Journals Indexing, Academic Search
Engine «RefSeek», Bielefeld Academic

Search Engine (BASE), Central and Eastern
European Online Library (CEEOL),
CiteFactor, CORE, Crossref, Directory
of Open Access Scholarly Resources
(ROAD), Directory of Research Journals
Indexing (DRJI), ERIH PLUS, Eurasian
Scientific Journal Index (ESJI), Google
Scholar, Index Copernicus International,
International Scientific Indexing (ISI),
Polska Bibliografia Naukowa, WorldCat
and the Register of Scientific Publications
of Ukraine. Full-text online versions of the
collection are available on Internet on the
platforms of the V. I. Vernadskyi National
Library of Ukraine, libraries of forensic
science institutions of Ministry of Justice
of Ukraine, higher education institutions
of Ministry of Internal Affairs of Ukraine,
etc. The collection is indexed on the DOI®
System.

The pages of the Theory and Practice
of Forensic Science and Criminalistics
research  paper collection contain
summaries of theoretical and practical
best practices on current issues of
forensic science and criminalistics. The
thematic publication orientation covers
modern forensic and legal issues of
forensic science; urgent issues of criminal
procedure and criminalistics; organization
peculiarities of forensic science support in
Ukraine; scientific intelligence in the field
of forensic research, technology, methods
and methods of forensic examinations;
current applied developments regarding
the conduct of certain types of forensic
examinations; overview information about
the practice of foreign legal proceedings
and forensic expertology, etc.

Thearticlesin thisissue deserve special
attention, where authors solve legal issues
of criminal procedure, criminalistics and
forensic science appeared at the time
due to the war in Ukraine. Researches
on judicial practice, legal reforms, issue
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of ensuring fundamental human rights
and freedoms in wartime, compliance
with norms of international law, all this is
studied by scientists in a new light and in
new realities.

The article opening traditional section
with research content, authored by Oksana
Kaplina, Doctor of Law, Professor and
Doctor of Laws, Svitlana Sharenko, Doctor
of Law, Docent is devoted to criminal
procedural aspect of compensation
issues of for damage caused to a citizen
as a result of armed aggression. This
article discusses compensation issues of
for damage caused to Ukraine by Russian
armed aggression that are relevant not
only for law enforcement practice in
particular but for the State in general.
Launched on February 24, 2022 by Russia
against Ukraine, it is unprecedented in
scale (compared to Second World War
and the rest of the wars of the 20th—21st
centuries), cruel in essence, unjust in
purpose, a full-scale war that aggressors
tried to hide from the whole world under
the name of "special military operation",
has already caused and every day
continues to cause massive destruction
and damage to housing and other property
of citizens of Ukraine, who justly seek to
compensate for the damage caused. The
article provides data from the Office of
the UN High Commissioner for Human
Rights, the Kyiv Institute of Economics and
the Prosecutor General's Office that testify
to the scale of this tragedy for Ukraine.
Within the framework of initiated criminal
proceedings, damages are compensated
by filing a civil lawsuit. However,
specifics of grounds of claimed lawsuit
presuppose occurrence of certain risks
for the victim, issues of law enforcement
and exercise of powers by investigator
and prosecutor. In particular, difficulties
can lie in impossibility of conducting

an inspection of the scene negatively
affecting determination of caused damage.
Determining caused damage as a result of
destruction or destruction of a person's
home or other possessions is problematic
one, as this requires a significant number
of forensic examinations, and the scale
of destruction postpones obtaining the
results of such forensic examinations for
an indefinite period. As a result of the
conducted research, scientists formulated
proposals  regarding  compensation
procedure for caused damage, as well
as proposed appropriate changes and
additions to current criminal procedural
legislation.

The next article in research paper
section is an article by Mykhaylo Shepitko,
Doctor of Law, Senior Researcher, in which
the author examines a topic relevant for
the present time in Ukraine, current state
of investigation of war and other crimes
caused by Russian aggression against our
state. The scientist draws attention to
national, foreign and international nature
of investigation of such crimes indicating
their scale and complexity. The research
purpose is determined by beginning of
Russia aggressive, unprovoked, large-
scale war against Ukraine and the need to
bring to justice the persons responsible
for its initiation.

Particular attention is paid to the
urgent need for Ukraine to ratify and
implement the Rome Statute of the
International Criminal Court in order to
avoid complications with assessment of
socially dangerous actions in accordance
with the Criminal Code of Ukraine and
requirements of International Criminal
Court and in order to create a legal basis
for bringing the aggressor to criminal
responsibility. In this context, domestic
criminal procedural legislation needs
changesthat will facilitate implementation
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of investigative and legal actions in martial
law conditions, as well as introduction of
electronic justice (in particular, the use
of video communication and provision
of information while transmitting and
collection of evidence data).

The article by Larysa Derecha, PhD
in Biology, Senior Researcher, Oleksandr
Borzov and Florin Rusitoriu Forensic
Expert of National Institute of Forensic
Expertise (NIFE) (Romania) is devoted to
actual issue of developing a methodology
for forensic biology to determine
taxonomic affiliation of animal hair using
modern research methods providing
new opportunities for such forensic
examinations. Application of proposed
methods contributes to identification of
additional objective criteria in the case
of a comparative research of material
evidence of animal hair helping to solve
a larger number of issues raised while
appointment of a forensic biological
examination. The authors substantiated
possibility of establishing taxonomic
affiliation of animal hair using
instrumental and microscopic methods,
in particular, a scanning electron
microscope, allowing forensic biologists to
study surfaces of objects of animal origin
with both significant linear dimensions
and microparticles in a wide range of
magnifications (from 10x up to more
than 200,000%), providing a resolution of
up to 10-9 m. Obtaining a general image
of the surface and selecting appropriate
areas for detailing (at the maximum
possible magnifications) does not require
significant readjustment of the device.
Significant depth of field provides
detailed images of various surfaces
with developed relief (cracks; traces of
mechanical damage;  morphological
signs of periodically reproduced surface
structures). The proposed method of

researching animal hair will significantly
expand  possibilities of  forensic
examination of mentioned objects: it will
reduce the time and increase accuracy
of conducting such research, as well as
make possible to supplement illustrative
content (for example, microphotographs
of hair cuticles of commonly encountered
animal species).

Content by Oleksandr Kolomiitsev
PhD in Technology, Leading Researcher,
Viktor Sapielkin, PhD in Medicine, PhD
and Pavel Giverts, ballistics professional
(Ballistics Laboratory of the Israel Police)
and Oleksandr Herman Senior Researcher
is devoted to a very relevant topic during
the war, research on striking properties
of caliber bullets .22 Long Rifle, as
well as fragments of such bullets after
ricocheting from various types of surfaces.
Experimental researches made possible to
identify specifics and conditions under
which fragmentation of monolithic small-
bore bullet occurs, as well as to determine
flight speed of bullets and their fragments
after impact-contact interaction with
obstacles of various types. Special
attention is paid to research on nature of
interaction of bullets and their fragments
after ricocheting with a viscoelastic
medium imitating biological human body
tissues. It has been established that energy
concept of damage to a biological target
and the criteria for its evaluation while
research striking properties of bullets
after ricochet have limited application,
since it is not always possible to accurately
determine the initial conditions of hitting
both the bullets themselves and their
individual fragments. Obtained results of
experimental researches and natural tests
made it possible to form an alternative
criterion for assessing the severity of
bodily injuries that a person suffered as
a result of being hit by small-caliber lead
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bullets after ricocheting. It is the length
of the wound channel caused by a bullet
or its fragments as a result of their impact
on the human body after ricocheting.
A calculation method for calculating
wound channel length of is proposed, that
can be used in forensic expert practice to
determine potential harm to human life
and health.

The section of the collection with
case notes examines current issues
of modern science: it begins with an
article by Olena Aleksandrenko, PhD in
Law, Docent, devoted to importance
and possibilities of applying forensic
analysis to investigation of crimes.
Positive examples from investigative
practice have proven effectiveness and
availability of mentioned method. At the
same time, the author cites shortcomings
and peculiarities of using the method of
forensic analysis in investigation. This
research paper emphasizes the need for
a comprehensive solution to the issue of
methodical support for the use of forensic
analysis by all interested state bodies
with involvement of necessary scientific
potential for conducting relevant research
and preparing practical recommendations
in order to ensure proper conditions for
effective detection and investigation of
crimes.

The research paper by Alla Klimchuk,
Senior Researcher, Olha Bui, PhD in
Chemistry, Leading Forensic Expert, Olga
Pashkova, Leading Forensic Expert, in
cooperation with José Manuel Colodrds,
forensic expert of the National Police of
Spain is dedicated to research on grape
and fruit and berry wines and detection
of their falsification. The authors note that
at the research beginning on unknown
liquids, it is first of all necessary to
determine nature of the object research
that is possible only if its specifics are

identified. For this purpose, researchers
compiled a list of organic acids present in
grape and fruit-berry wines and ways of
determining such acids; indicated signs of
adulteration of wines by adding dyes and
proposed methods for detecting possible
adulteration. Since one of requirements
for forensic science 1is mandatory
confirmation of analysis results by at least
two reliable methods, the article examines
options for research on some synthetic
dyes using the method of thin-layer
chromatography and IR spectroscopy.

In the following article, Nataliya
Panchenko, Irina Hordiienko and Olga
Grek discussed the issue of forensic
economics on fuel accounting in Armed
Forces of Ukraine that is extremely
important and relevant in current
conditions. From the first day of invasion,
Russian invaders purposefully destroyed
Ukrainian industrial (in particular, oil
refining) and social infrastructure. Not
only ordinary citizens felt shortage of
fuel in Ukraine. In fact, our State has to
build a new infrastructure for supply of oil
products through western borders from
scratch. Therefore, effective resolution of
the use issues of fuel by military units of
Armed Forces of Ukraine in circumstances
of Russian aggression can directly affect
combat capability of our State.

In the article, author noted
peculiarities of accounting and movement
of military property that are characteristic
of the rules for receiving, accounting,
issuing and writing off material assets in
Armed Forces of Ukraine and provided
a fairly detailed list of legal regulations
that forensic economists should be guided
by in their professional activities while
accounting for military property.

In his article, Artem Koshkarov,
Senior Researcher, Graduate Student
examines issues related to determination
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of a technical malfunction of a vehicle
braking system while road accident
analysis. Specifics of preparation and
appointment of road accident analysis
of technical condition of vehicles aimed
at clarifying the technical condition of
the brake system of vehicles, preparation
of initial data and research objects are
outlined. Theoretical provisions and
practical recommendations on specific
expertise while research on technical
condition of the brake system of vehicles
and detection of malfunctions have been
formulated; causal relationship between
the driver's actions and the documented
malfunctions of the vehicle's brake system,
etc. is determined.

The authors of another research paper,
Olha Brendel, Kostiantyn Nikulin (both -
Ukraine) and Elvira Aslanovi PhD in
Philology(Georgia)investigated possibilities
of video and audio analysis for evidence
formation in case of investigation of crimes
related to human trafficking. In conditions
of the war that is raging on territory of
Ukraine as a result of Russian aggression,
socially dangerous and global problem
of human trafficking and aggravation of
various types of people exploitation has
gained considerable relevance. The co-
authors considered common mistakes
while obtaining evidence by investigation
subjects that lead to the loss of a significant
part of such evidence at the stage of the
trial. The main attention is focused on
specifics and modern possibilities of video
and audio analysis while investigation of
such crimes; it is considered in detail what
information from investigated records and
for what purpose investigative bodies use
in cases related to human trafficking. The
authors carefully analyzed the tasks solved
by video and audio analysis and their role
in law enforcement activities for further
use in court proceedings. On the basis of

10

researched content, attention was focused
on the results of forensic examinations
that make possible to solve relevant issues
regarding qualification of the facts and
circumstances of committed crimes in
the field of human trafficking and human
exploitation, as well as on strengthening
evidence base in the case. They proposed
a number of requirements that should
be followed for the proper preparation
of materials for further video and audio
analysis.

The content by Arsen Baghdasaryan,
scientist from Armenia is devoted to
research on fingerprints and palms
using the Projectina Docustat DS-210 and
Regula 4305 special devices. The author
singled out and described specifics of
technological research on fingerprints and
palms, carefully analyzed the methodical
approach that enables forensic research
without damaging integrity of the paper
medium on which the prints are left.
The article presents conducted research
results focusing on effectiveness of using
the Projectina Docustat DS-210 and Regula
4305 devices in forensic practice.

Editorial Board of the Theory
and Practice of Forensic Science and
Criminalistics research paper collection
is grateful to authors of the content
sent for publication who adhere to
appropriate level of formal and ethical
requirements for submitting scientific
articles for publication. The mentioned
norms are determined by standards of the
quality of research paper and the rules
of their presentation, generally accepted
in the world scientific community, in
particular, publishing principles of the
Publishing Ethics Resource Kit (PERK),
Elsevier recommendations, Committee
on Publication Ethics (COPE), Ethical
Code the Ukrainian scientist, as well
as work experience of foreign and
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Ukrainian professional communities,
scientific organizations, editorial boards
and publishing houses. We appreciate
the contribution of each scientist to
development of the Theory and Practice
of Forensic Science and Criminalistics
research paper collection by providing

legal support for forensic activity, we
jointly build and strengthen foundation of
supremacy of law of modern and future
Ukraine.

We invite everyone to cooperate!

Together we will win!

Glory to Ukraine!

Kliuiev, O. (2022). Theory and Practice of Forensic Science and Criminalistics: War Challenges.
Theory and Practice of Forensic Science and Criminalistics. Issue 2 (27). Pp. 5—11. DOI: 10.32353/
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Current issues of reparation for damages caused to Ukraine by

OPEN 8 ACCESS Russia armed aggression: a full-scale war, unprecedented (compared
to the Second World War and the rest of the wars of the 21st century)
in scope, cruel in essence, genocidal in purpose, devastating in means
@ ® and consequences are considered. One of consequences of war and
war crimes committed by Russian aggressors starting from February

24, 2022, is massive destruction and damage to housing and other

property of Ukrainian citizens. Within framework of initiated

criminal proceedings, damages are compensated by filing a civil

lawsuit. However, specifics of the grounds of such a lawsuit cause the

occurrence of certain risks for the victim, as well as problems with

law enforcement and the exercise of their powers by investigators and

prosecutors. In particular, difficulties may lie in the impossibility of

inspecting the scene of the incident, which will ultimately negatively

affect the determination of the amount of damage caused (calculation

of the material equivalent of the damage). Determining the amount

of damage caused as a result of the destruction or destruction of

housing is also problematic, as it often requires the appointment of

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 author acknowledges
translation as corresponding to the original.
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an expert opinion, while the scale of the destruction within the state
makes it impossible to conduct such an expert opinion in a reasonable
time. Attention is focused on the issues of establishing the person who
should be responsible for the claim, or the civil defendant. Possibility
of overcoming the jurisdictional immunity of Russia as a defendant
in the declared civil lawsuits was also considered. Conducted
research made it possible to formulate proposals on mechanism of
compensation for the damage caused, as well as on improvement of

current criminal procedural legislation of Ukraine.

Keywords: compensation for damage in criminal proceedings;
cwvil claim in criminal proceedings; damage caused by criminal
offense; victim; civil defendant.

Research Problem Formulation

On February 24, 2022, Russia launched
a full-scale war against Ukraine,
unprecedented (compared to the Second
World War and other wars of the 21st
century) in scale, cruel in essence,
genocidal in purpose, devastating in
means and consequences; they brutally
and improperly tried to hide under the
name “military operation”. The scale of
this tragedy for Ukraine is evidenced
by the data of the Office of the United
Nations High Commissioner for Human
Rights (hereinafter referred to as OHCHR
UN): 4,634 dead civilians in the period
from February 24 to 24:00 on June 21.
However, OHCHR believes that the real
number is much higher, as it is difficult
to obtain information from places of
intense hostilities, and many reports
require confirmation. In addition, there
is no reliable information about the dead
in Mariupol (Donetsk region), Izium
(Kharkiv region), Popasna (Luhansk

region), from where reports of numerous
civilian casualties have been received to
this day. These data are subject to further
verification and do not belong to the above
statistics. According to confirmed UN data,
1,780 men, 1,194 women, 148 boys and 131
girls died, while the gender of 41 children
and 1,340 adults cannot yet be ascertained .

OHCHR UN notes that since war
beginning, more than 8 million people
have left Ukraine. The largest number
of refugees left for Poland, more than
4 million Ukrainians. Ukrainian citizens
are hiding from the war in Romania,
Moldova, Slovakia, Hungary, and the rest
of Europe.

Since the beginning of the Russian
invasion, almost a third of Ukrainians
have forcibly left their homes: more than
7.7 million people have been internally
displaced due to the war. This is the biggest
displacement crisis in the world today. The
UN estimates that 15.7 million people are
in urgent need of humanitarian assistance
and protection %

1 BiitHa B Vkpaini 3a6pasa XUTTA MoHaMeHIIe 4634 IUBiTbHIX, 5769 mopaHeHo / IHopMariitine
areHTCTBO IHTepdakc Vkpaina. 22.06.2022. URL: https://ua.interfax.com.ua/news/gener-

al/840932.html (date accessed: 22.05.2022).

2 Vxpaina. KsiTenb 2022 poky. UNHCR. The UN Refugee Agency : mowmic. indopm. 6ron. URL:
https://www.unhcr.org/ua/wp-content/uploads/sites/38/2022/06/Ukraine-Monthly-Operational-
Update_April-2022_UKR.pdf (date accessed: 02.06.2022).
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The losses of the Ukrainian economy
are also horrifying. According to the
Kyiv Institute of Economics, as of June
8, the direct losses of the Ukrainian
economy from damage and destruction of
residential and non-residential buildings
and infrastructure are equal to 103.9 billion
dollars (3 trillion UAH). We should note
that this number takes into account the
complete destruction of the relevant
objects.

At the beginning of June, as a result
of the war of Russia against Ukraine:
44.8 million m?of residential buildings were
lost (39,379 million dollars); 23.9 thousand
km of roads were damaged (30,034 million
dollars); 11 airports and 12 military
airfields (6,817 and 468 million dollars,
respectively); 656 health care institutions
(1,147 million dollars); 305 bridges
(1,692 million dollars); 1,177 institutions
of higher and secondary education
(1,127 million dollars); 111 administra-
tive buildings (607 million dollars);
668 kindergartens (576 million dollars);
141 religious buildings (81 million dollars);
203 cultural buildings (270 million dollars);
20 shopping centers (345 million dollars);
28 oil depots (227 million dollars). The
pride of Ukrainian aircraft construction,
the world’s largest and most powerful the
Antonov An-225 Mriya transport aircraft
has been destroyed °.

The war takes lives of Ukrainians,
destroys  their homes, the usual

infrastructure all components of happy life
before the war.

However, the key task of law
enforcement agencies is to record every
fact of war crimes and bring to justice
those responsible for solving the war and
specific war crimes. As of June 23, 2022,
19,086 crimes of aggression and war crimes;
9,396 crimes against national security were
entered into the Unified Register of Pre-
trial Investigations. A pre-trial investigation
is underway into the so-called main case of
aggression of Russian Federation, in which
623 persons representatives of military
and political leadership of the aggressor
country were reportedly suspected *.

Among the criminal proceedings
initiated, 18,383 were initiated under
Art. 438 Violation of the law of war of the
Criminal Code of Ukraine °.

Many residents of Ukraine have
suffered the destruction of their housing,
sometimes it is not just destroyed, but
destroyed and is not subject to restoration.
Adjacent or household buildings, cars,
household plots, etc. have been destroyed.
Hosts are beginning to claim damages for
armed aggression.

Already on 20.03.2022, the Cabinet of
Ministers of Ukraine (hereinafter referred
to as the CabMin) adopted Resolution On
Approval of the Procedure for Determining
Damage and Damage Caused to Ukraine as
aResultofthe Armed Aggression ofthe Russian
Federation Ne 326 ¢, dated on 26.03.2022 —

3 «Pocis samnarute» / damaged.in.ua. IIpoekT 3i 360py, ouiHKu I aHaxisy iHbopmamii mpo
MarepianbHi BTpaTtu YKpainu Biz Bifinu 3 Pocieto / Kyiv School of Economics. URL: https://kse.
ua/ua/russia-will-pay (date accessed: 02.06.2022).

4 3no4vHM, BUYMHEHI B Iepios mnoBHOoMacuiTaGHOro BTOprHeHHs P®/ Odim. caiit Odicy
Tennpokypopa. URL: https://www.gp.gov.ua (date accessed: 02.06.2022).

5 Kpuwminanbuuii kogekc Yipainu Big 05.04.2001 p. Ne 2341-111 (3i smin. Ta gomos.). URL: https://
zakon.rada.gov.ua/laws/show/2341-14#Text (date accessed: 22.05.2022).

6 IIpo sarBepmxeHHs [lopsgKy BU3HAYEHHs INKOAU Ta 30WTKIB, 3aBZaHUX YKpaiHi BHACTIZOK
36potinoi arpecii Pociticekoil ®ezepariii : [ToctranoBa KMV Bizg 20.03.2022 p. Ne 326 (3i 3miH. Ta
ponoB.). URL: https://zakon.rada.gov.ua/laws/show/326-2022-%D0%BF/ed20220512#Text (date

accessed: 22.05.2022).

14



Oksana Kaplina, Svitlana Sharenko. Issues of Compensation for Damages Caused to a Citizen as
a Result of Armed Aggression: Criminal and Procedural Aspects. DOI: 10.32353/khrife.2.2022.02

Resolution On Collection, Processing and
Accounting of Information on Damaged and
Destroyed Immovable Property as a Result
of Combat Acts, Terrorist Acts, Sabotage
Caused by the Military Aggression of the
Russian Federation Ne 380. This Resolution
approves the Procedure for Submitting
Information Notice on Damaged and
Destroyed Immovable Property as a Result
of Combat Acts, Terrorist Acts, Sabotage
Caused by the Military Aggression of
the Russian Federation 7. A draft law on
compensation for damage caused to the
victim as a result of the armed aggression
of the Russian Federation °® has been
developed and submitted to the Verkhovna
Rada of Ukraine for consideration. Fixing
any destruction and future compensation
for damage caused by aggression is one of
the priority tasks of the state.

Taking into account the fact that the
damage was caused due to commission
of war crimes, the question arises about
the possibility of compensating it to the
victims within the framework of criminal
proceedings.

Analysis of Essential Researches and
Publications

As we can see, one of the ways to
protect the property and personal non-
property rights and legitimate interests
of the victims, violated as a result of the
commission of a criminal offense or other
socially dangerous act, is compensation
(compensation) for the damage caused.
Such compensation is an international
legal standard established in the following
documents: International Covenant on
Civil and Political Rights ° European
Convention on the Compensation of
Victims of Violent Crimes dated on1983 *;
Declaration of Basic Principles of Justice
for Victims of Crime and Abuse of Power
1985 !y Recommendations Rec (2006)8 of
the Committee of Ministers of the Council
of Europe to member states on assistance
to victims of crimes!?; Resolutions (77)27
of the Committee of Ministers of the
Council of Europe on compensation to
victims of crime (September 28, 1977);
Recommendations N R(85)11 of the

7

10

11

12

IIpo 36ip, 06poOKy Ta 06k iHpOpMaIii PO MOUIKO/KeHe Ta 3HUINEHe HepyxoMe MailHO
BHACTIZOK OOHOBUX [ill, TEPOPUCTUYHUX aKTiB, AUBEpPCil, CIPUYMHEHUX BiHCHKOBOIO
arpeciero Pociticbkoi @ezepanii : IloctanoBa KMY Biz 26.03.2022 p. Ne 380 (3i 3MiH. Ta ZOIOB.).
URL: https://zakon.rada.gov.ua/laws/show/380-2022-%D0%BF/ed20220526#Text (date accessed:
02.06.2022).

IIpOEKT 3aKOHY PO BiANUIKOAYBaHHS IIKOAY, 3aBJAHOI MOTEPIIIOMYy BHACHIZOK 30POITHOI
arpecii Pociiicpkoi ®egepanii Bizg 17.05.2022 p. Ne 7385. URL: http://wl.cl.rada.gov.ua/pls/
zweb2/webproc4_12pf3511=74243 (date accessed: 02.06.2022).

MiXHapOZHUH MAKT PO I'POMAZSHCHKI i MONITUYHI IIpaBa : IpUHHAT. [eHacambieeo OOH
16.12.1966 p. ; patudik. Ykaszom IIpesuzii BP YPCP Bizx 19.10.1973 p. Ne 2148-VIIIL. URL: https://
zakon.rada.gov.ua/laws/show/995_043#Text (date accessed: 02.06.2022).

European Convention on the Compensation of Victims of Violent Crimes (ETS No. 116) : Stras-
bourg, 24.X1.1983 / Council of Europe Portal. URL: https://rm.coe.int/1680079751 (date accessed:
02.06.2022).

Declaration of Basic Principles of Justice for Victims of Crime and Abuse of Power : Resol. ad.
by the Gen. Assembly 29 Nov. 1985. No. 40/34. URL: http://www.un-documents.net/a40r34.htm
(date accessed: 02.06.2022).

PexomeHnganisa Rec (2006) 8 Kowmirery MiHicTpiB Pazu €Bponu gep:xaBaM-wieHaM OO
JOTIOMOT'M TIOTePIIINM Bif 37104MHIB : yxBaia. Kom. MinicTp. Pagu €sponu 14.06.2006 p. Ha
967-My 3aciz. sactym. minicTp. URL: https://issuu.com/uccg/docs/12_rec_2006__8__of_coe_ukr
(date accessed: 02.06.2022).
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Committee of Ministers of the Council of
Europe to member states on the position of
the victim within the framework of criminal
law and proceedings (June 28, 1985);
Directive of the Council of the European
Union 2004/80/EC on compensation to
victims of crimes (April 29, 2004); Directive
2012/29/EU of the European Parliament
and of the Council of the European Union
on establishing minimum standards for the
rights, support and protection of victims of
crime and many others *°.

Considering this international
community approach, as well as
requirements of the Constitution of Ukraine
(Article 3), according to which a person,
his life and health, honor and dignity,
inviolability and security are recognized
in Ukraine as highest social values and
affirmation and guarantee of rights and
human freedoms are determined by the
content, direction and main duty of the
state ¥, domestic legislator provided in the
Criminal Procedural Code of Ukraine *a set
of norms aimed at ensuring compensation
for damage caused by a criminal offense,
in particular, the introduction of the
institution of civil action in criminal
proceedings.

Civil claim issues of application and
consideration in criminal proceedings
and compensation for the damage caused
to victim were devoted to research
papers as well-known domestic scientists
(Yu. P. Alenin, S. A. Alpert, O. A. Banchuk,
I. V. Hloviuk, V. H. Honcharenko,
M. I. Hoshovskyi, Yu. M. Hroshevyi,
Yu. O. Hurdzhi, O. P. Kuchynska,

L. M. Loboiko, V. T. Maliarenko,
M. M. Mykhieienko, V. T. Nor,
D. P. Pysmennyi, M. A. Pohoretskyi,
V. O. Popeliushko, L. D. Udalova,
V. P. Shybiko, M. Ye. Shumylo), as such young
scientists (I. A. Vorobiova, S. V. Davydenko,
M. I. Demura, O. R. Mala, D. Yu. Kavun,
Kh. R. Kakhnych, N. S. Kravchenko,
A. M. Stebeliev, I. I. Tataryn et al.).

However, mentioned authors left aside
the issue of compensation for damage
caused to a citizen by the armed aggression
of any state.

Article Purpose

Analysis of means of compensation for
damage caused by the armed aggression
of the Russian Federation against Ukraine;
determination of possible risks from
the statement of civil claim within the
framework of criminal proceedings;
identification of problems of enforcement
(for example, due to inability to inspect
the scene); calculation of the amount
of damages caused by military actions;
identification of the person who should
be responsible for the claimed claim, or
civil defendant. Authors also consider the
purpose of the article to be the development
of proposals for effective compensation
mechanism and improvement of criminal
procedural legislation.

Main Content Presentation

It should be noted that Criminal Procedural
Code of Ukraine of Ukraine provides for

13 Banuyk O. A., ImuTtpiesa I. O., Manumes B. B., Caizosa 3. M. BigmkoayBaHHS IOTePIiINM
Bi/l HACWJIPHUIIPKUX 3JI0YMHIB: EBPOIIEICHKI CTaHAAPTH 1 3apyOiKHE 3aKOHO/ABCTBO : 30ipHUK /
3a 3ar. pez. O. A. Banuyka. Kuis, 2015. C. 34—112.

14 KoHcTuTyuis YKpaiHu : 3aKoH YKpaiHuU Bif 28.06.1996 p. Ne 254k/96-BP (3i 3miH. Ta 70mOB.).
URL: https://zakon.rada.gov.ua/laws/show/254x/96-ep#Text (date accessed: 02.06.2022).

15 KpuMiHaJIBHUI IPOIECYaIbHUH KOZeKC YKpaiHu Bix 13.04.2012 p. Ne 4651-VI (3i 3miH. Ta
moroB.). URL: https://zakon.rada.gov.ua/laws/show/4651-17/ed202205204Text (date accessed:

02.06.2022).
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several ways to compensate for damage
caused by a criminal offense or other
socially dangerous act: 1) voluntary
(compensation) — Part 1 of Art. 127;
2) compulsory (compensation), in
particular: a) under a civil lawsuit — Part
2 of Art. 127, Art. 128 and 129; b) with
a pledge to execute a sentence in terms
of property penalties (Part 11 of Art. 182);
c) at the expense of the State Budget of
Ukraine (Part 3 of Art. 127, Part 1 of Art.
130); d) criminal law restitution (Parts 1
and 5 of Part 9, Part 11 and 12 of Art. 100);
e) under the right of retroactive claim
(Part 2 of Art. 130) °,

One of the most modern and
common ways of compensating the
victim in criminal proceedings is a claim
form. At the same time, in recent years,
in the legal literature, scholars have
tried to provide arguments in favor of
the opinion that institution existence
civil lawsuit in criminal proceedings
is inappropriate (noting that the “joint
process” does not correspond to the
nature and essence of the criminal
process), despite its  exclusively
humane orientation. Gaps in regulatory
regulation necessitated the need to
formulate similar constructions of
articlesof criminal procedurallegislation
to norms of civil procedural legislation.
Since in criminal proceedings the guilt
of a person in committing a crime (and
in causing damage) is proved by the
bodies that conduct the process, and in
civil proceedings each party is obliged
to prove the circumstances to which it

16 KpuMiHanbHHUI IpollecyalbHUN KOAeKC YKpAiHU ...

refers, in civil proceedings for such proof
the parties submit much more efforts,
perform their functions more diligently
than parties to criminal proceedings. The
bodies of the pre-trial investigation are
forced to be distracted from the answer
to the main question of the investigation
about the guilt of the person to prove
the extent of caused damage , ensure the
rights and legal victim interests or civil
plaintiff, identify, collect documents
to confirm ownership rights, etc. All
this significantly lengthens the period
of pre-trial investigation, sometimes
causing controversial situations. In
the case of a poor quality pre-trial
investigation (in part of proving a civil
claim) by a person who, in fact (given his
position) is interested only in bringing
the guilty to criminal responsibility,
leads to the court leaving the civil claim
without consideration, and the victim
is forced to file a claim in the order
of civil proceedings with the hope of
compensating for damages caused by
a criminal offense. In addition, scientists
note: sometimes a judge (as an expert in
the field of criminal justice), considering
a civil lawsuit, does not delve into the
material aspect, considering the subject
of the lawsuit superficially. Even a well-
versed prosecutor who supports the state
prosecution in court is not always able to
refute the arguments of the defense side
regarding the civil lawsuit, and in case
the lawsuit is left without consideration,
he does not challenge this decision in
the appeal procedure .

. URL: https://zakon.rada.gov.ua/laws/

show/4651-17/ed202205204Text (date accessed: 02.06.2022).

17 Kaxumg X. P. 3eaHanmil mpouec K crnocib 3aXuUCTy INpaB IOTEPIIIOrO Bifi 3JI0YMHY
V KPUMiHAJIBbHOMY CYZOYMHCTBI : JUC. ... KAaHA. IopuJ. HayK. JIbBiB, 2013. C. 27—28 ; TutoBa B. H.
IIpo6ieMbl peanusaliy HOPM yroJ0BHO-IIPOIIECCYaIbHOIO 3aKOHOAATENbCTBA O BO3MEIIeHNHN
yiep6a, IpUYMHEHHOTO IIpecTyIlieHreM : MoHorpadusa. Mocksa, 2013. C. 4—5 ; IllagpuH B. C.
ObecrieueHue [IpaB JUIHOCTH IIPU PACCIEL0BAHUY IIPECTYILIeHU. MockBa, 2000. 232 c.
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We should note that scientists have
expressed similar opinions recently, when
the legal relations related to the rights to
own, use and dispose of property have
become significantly more complicated,
the property volume that can be owned by
a person has increased significantly and its
value has increased the number of types of
economic activities and economic relations
have become more complicated. The
victims file civil claims for compensation
for moral damage, which is very difficult
to calculate and is sometimes the topic of
disputes between the civil plaintiff and the
person responsible for damage caused by
criminal offense.

However, such scientific trends are
negative. The current Criminal Procedural
Code of Ukraine is constantly criticized for
insufficient attention to the mechanisms
for protecting the rights of the victim,
because depriving the victim of the right
to compensate for the damage caused
by a criminal offense will amount to
several steps backwards compared to
the existing procedure, since without
such compensation, the tasks of criminal
proceedings declared in Art. 2 of the
Criminal Procedural Code of Ukraine
cannot be considered solved *8.

Advantages of submitting, considering
and resolving a civil claim in a criminal
proceeding are obvious. Since the size of the
damage often affects the legal qualification
of the crime and the degree of punishment,
the determination of the size of the
damage requires the comprehensiveness
and completeness of the investigation
of all the circumstances of the criminal
proceedings (Part 2, Article 9 of the
Criminal Procedural Code of Ukraine ), it

18 KpuMiHATBHUH IPOLIECYIBHUN KOJEKC VKpaiHU ...

is easier to prove the existence of grounds
and the size of the civil claim (because the
type and the amount of the damage caused
belongs to the circumstances that are
subject to investigation in each criminal
proceeding and which are enshrined in
Clause 3, Part 1, Article 91, Clause 6, Part
1, Article 505 of Criminal Procedural Code
of Ukraine * and the subjects of proof
are mainly not the victim (civil plaintiff)
and investigator and prosecutor). Only
in the event that the victim supports the
accusation in private prosecution cases or
when the prosecutor refuses to support the
accusation, the victim becomes the subject
of proof of a civil claim (Part 1 of Article
92, Articles 338 and 340, Chapter 36 of the
Criminal Procedural Code of Ukraine ).
Consideration of a civil lawsuit within
the framework of criminal proceedings
significantly accelerates compensation for
the damage caused, since a civil lawsuit
is: a) an effective means of eliminating
the negative consequences of an illegal act
as soon as possible; b) a universal way of
restoring violated property and personal
non-property rights and legal interests
of individuals. The combined process
saves time and state funds, eliminates the
need to consider the same circumstances
twice in criminal and civil proceedings
and the victim is not forced to experience
the events of a criminal offense twice,
which would be required by proof in each
type of process. Equally important is
the exemption of the civil plaintiff from
paying the court fee (as opposed to the
civil process). In order to protect the rights
and legal interests of victims who have
been harmed by a criminal offense and
who, due to their physical condition or

. URL: https://zakon.rada.gov.ua/laws/

show/4651-17/ed20220520#Text (date accessed: 02.06.2022).

19 Ibid.
20 Ibid.
21 Ibid.
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financial situation, underage, advanced
age, incapacity or limited capacity, are
unable to defend their rights on their own,
a civil lawsuit may also be brought by the
prosecutor (para. 3 Part 1 of Article 1311
of the Constitution of Ukraine ?; Part 12 of
Part 2 of Article 36, Part 3 of Article 128 of
the Criminal Procedure Code of Ukraine %;
Part 2 of Part 1 of Article 2, Article 23 of the
Law of Ukraine: On the Prosecutor’s Office *).
The declared civil lawsuit stimulates pre-
trial investigation bodies in criminal
proceedings to take measures to ensure the
declared lawsuit and future compensation
for damage: for example, to seize property
(clause 4, part 2, article 170 of the Criminal
Procedural Code of Ukraine ).

Thus, as mentioned above, a civil
lawsuit in criminal proceedings can be one
form of compensation for damage caused,
in particular, by Russian aggression.

The following actions of an
investigator, prosecutor can be considered
as means of ensuring compensation
for damage caused by criminal offense:
1) independent detection of a criminal
offense or acceptance of a statement about
its commission from an injured person,
entering information into Unified Register
of Pre-Trial Investigations; 2) acceptance
of an application to involve a person
in criminal proceedings as a victim;
3) explaining to the victim his right to file
a civil lawsuit in criminal proceedings;
4) accepting a statement of claim from
a person who was harmed by a criminal
offense; 5) proving nature and extent of

22 KoHcTUTymisg VKpaiHU ...
accessed: 02.06.2022).

23 KpuMiHaIbHUI IIPOIECYaNbHUHN KOZEeKC YKpaiHM ...

the damage; 6) establishing and involving
in criminal proceedings a person guilty of
a criminal offense or a person responsible
for damage caused by a guilty person; 7)
application of measures to ensure criminal
proceedings to ensure the declared civil
claim.

However, it is worth noting some
sensitive points related to the filing, proof
and consideration of a civil claim in
criminal proceedings in the event of harm
caused by armed aggression.

The first problem is the impossibility
(in particular, due to military actions) in
accordance with Art. 214 of the Criminal
Procedural Code of Ukraine * to inspect
destroyed or destroyed as a result of
shelling, aerial bombardment, etc.
housing or other property after submitting
a statement about the commission of
a crime.

As you can see, the scene inspection is
carried out with an important procedurally
significant goal to discover and record
information about the circumstances of
the commission of a criminal offense
(Part 1 of Article 237 of the Criminal
Procedural Code of Ukraine ¥). This is the
only investigative action that is carried
out before the information is entered into
Unified Register of Pre-Trial Investigations,
or (in lack of access to Unified Register of
Pre-Trial Investigations) the investigator,
prosecutor, decides to initiate criminal
proceedings. The inspection itself is an
investigative (research) action acquiring
key importance, since (as an urgent) it has

. URL: https://zakon.rada.gov.ua/laws/show/254k/96-Bp#Text (date

. URL: https://zakon.rada.gov.ua/laws/

show/4651-17/ed20220520#Text (date accessed: 02.06.2022).
24 TIpo mpoKypaTypy : 3aKoH Ykpainu Bij 14.10.2014 p. Ne 1697-VII (3i 3miH. Ta momos.). URL:
https://zakon.rada.gov.ua/laws/show/1697-18#Text (date accessed: 02.06.2022).

25 KpuMiHaibHUI IIPOIECYaNbHUHN KOZEeKC YKpaiHM ...

. URL: https://zakon.rada.gov.ua/laws/

show/4651-17/ed20220520#Text (date accessed: 02.06.2022).

26 Ibid.
27 Ibid.
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a local purpose: 1) to record the fact of
a committed criminal offense; 2) directly
examine and record the destroyed home
and/or other personal property; 3) find out
the previous reasons for the destruction or
destruction of housing or other property.

On the basis of information recorded
while the inspection, information is
obtained about the circumstances
of the commission of the criminal
offense affecting the decision to enter
information into Unified Register of Pre-
Trial Investigations, the preliminary legal
criminal offense qualification with article
indication (article par) on criminal liability
and find out other circumstances necessary
for pre-trial investigation.

Combat operations can make it
impossible or significantly difficult to
inspect the scene. Certainly,, it is possible
to fill in the gaps of the scene first
inspection during a repeated and additional
inspection. However, the vulnerability
of this approach lies in the fact that most
often the victims are already starting to
restore the house and/or farm buildings
that makes impossible to record in detail
the destruction extent and determine the
damage caused by the crime in case of
a repeat inspection.

Without delving into  detailed
consideration of the issues of conducting
the scene inspection during hostilities
(since this is the subject of a separate
research), we note that a high-quality
inspection, correct recording of the
destruction with the obligatory professional
involvement and implementation of
photo and video recording will ensure an
objective reflection of committed criminal
offense, will make possible to detect and
record details that are weakly visible and
invisible under visual observation, as well
as destruction in the dynamics that will
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contribute to objective determination of
the damage caused to victim.

Impossibility of the investigator,
prosecutor, to go to the scene of committed
war crime leads to the fact that victims
try to independently record the premises,
buildings, structures, etc., that were
damaged and/or destroyed as a result of
hostilities (hitting means of destruction,
explosions, fires, etc.). Current criminal
procedural legislation does not prohibit
such recording. According to the Criminal
Procedural Code of Ukraine, victim has the
right to submit evidence in support of his
statement (clause 3, part 2, article 56 of the
Criminal Procedural Code of Ukraine), as
well as to submit evidence to the investigator,
prosecutor, investigating judge, court
throughout the entire criminal proceedings
(clause 3, part 1 Article 56 of the Criminal
Procedural Code of Ukraine) 2. In addition,
the facts of destruction, destruction of
homes, buildings, etc. are recorded by
representatives of domestic and/or foreign
mass media, creating photo and video
documents. However, their inclusion in
the materials of criminal proceedings
is extremely vulnerable and may cause
problems with evaluation, recognition as
inadmissible as evidence: since they were
collected by non-professional participants
in criminal proceedings.

As it is known, the order of criminal
proceedings and resolution of its tasks is
ensured by criminal procedural form: a set
of legally established legal procedures,
conditions, guarantees, which observance
contributes to achievement of tasks
of criminal proceedings. Within the
framework of the criminal procedural form,
the Criminal Procedural Code of Ukraine
provides for a system of means by which
criminal procedural evidence is carried out
(collection (consolidation), verification and

. URL: https://zakon.rada.gov.ua/laws/

show/4651-17/ed20220520#Text (date accessed: 02.06.2022).
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evaluation of evidence). The prosecuting
party collects evidence by “conducting
investigative (search) actions and covert
investigative (search) actions, demanding and
receiving from state authorities, local self-
government bodies, enterprises, institutions
and organizations, officials and individuals
things, documents, information, expert
opinions , conclusions of audits and reports
of inspections, conducting other procedural
actions” (Part 2 of Article 93 of the Criminal
Procedural Code of Ukraine) #. In view of
the principle of publicity, the prosecutor
and the investigator are obliged within
their competence to start a pre-trial
investigation in case of detection of signs of
a criminal offense (except for cases when
criminal proceedings can be started only
at the request of the victim) or in case of
receipt of a statement (notification) about
the commission of a criminal offense , as
well as take all the measures prescribed by
law to determine the event of a criminal
offense and the person who committed it
(Art. 25 of the Criminal Procedural Code of
Ukraine) *. Therefore, it is the investigator,
the prosecutor, who is obliged to conduct an
inspection of the scene of the incident after
submitting a statement or directly detecting
a committed criminal offense, to record it
in accordance with the requirements of the
criminal procedural form.

Criminal Procedural Code of Ukraine
stipulates that the obligation to prove the
circumstances provided for in Art. 91 of
the Criminal Procedure Code of Ukraine,
entrusted totheinvestigator and prosecutor.
The victim proves such circumstances in
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exceptional circumstances, if he supports
the prosecution in the case of a private
prosecution, or the prosecutor refused to
support the public prosecution (Article
92 of the Criminal Procedural Code of
Ukraine) ®!. Regarding civil claimant, the
law provides for the rights and obligations
established in the Criminal Procedure
Code of Ukraine for the victim in the part
that concerns the civil claim (part 3 of
Article 61 of the Criminal Procedure Code
of Ukraine) ®. At the same time, for a clear
representation of the procedural status of
the latter, a systematic interpretation of
a number of norms of Criminal Procedural
Code of Ukraine is necessary.

As you know, the circumstances to be
proven are outlined in Art. 91 Criminal
Procedural Code of Ukraine *. From the
declared civil claim proof, only three can
be singled out among such circumstances:
1) criminal offense (time, place, method and
other circumstances of the commission of
the criminal offense); 2) guilt of the accused
in committing a criminal offense, form of
guilt, motive and purpose of the criminal
offense; 3) type and amount of damage
caused by a criminal offense. However, it
is worth agreeing with domestic scientists
that this state of regulation in the Criminal
Procedural Code of Ukraine of relations
with the proof of a civil claim does not
contribute to their proper implementation
by the bodies of pre-trial investigation,
since proving all the circumstances
necessary for making a correct decision
on a civil claim in criminal proceedings is
a guarantee of its fair solution 3.

. URL: https://zakon.rada.gov.ua/laws/

show/4651-17/ed20220520#Text (date accessed: 02.06.2022).

30 Ibid.
31 Ibid.
32 Ibid.
33 Ibid.

34 Anewnin 0., Iloxap B. LuBiipHUII 1030B y KPHUMiHAJIbHOMY IIPOBA/KEHHi: 0COOJIMBOCTI
JIOKa3yBaHHSA Ta BUpiIeHH. [Ipaso Ykpainu. 2014. Ne 10. C. 117.
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Unfortunately, Criminal Procedural
Code of Ukraine of Ukraine does not
establish the of prooftopicin a civil lawsuit:
it is much broader than the circumstances
that are subject to proof and are contained
in Art. 91 Criminal Procedural Code of
Ukraine *. The special (or local) subject of
proof fora civil claim contains the following
elements: 1) event of a criminal offense that
caused damage (time, place, method and
other circumstances of committing such
an offense); 2) presence of damage from
this offense and its specific type; 3) direct
cause-and-effect relationship between
the offense and the damage caused by it;
4) the fault of the person who committed
the offense in causing damages; 5) a person
who was harmed by an offense; 6) person
who will be materially responsible for the
declared civil claim; 7) amount of damages
to be compensated.

Despite the fact that the obligation to
prove the circumstances provided for in
Art. 91 of the Criminal Procedural Code of
Ukraine, entrusted to the investigator and
prosecutor, when submitting a statement
(or a lawsuit), the victim and/or civil
plaintiff is obliged to indicate the damage
caused by the criminal offense. The
content of a civil lawsuit is not determined
by criminal procedural legislation. At the
same time, Part 4 of Art. 128 of the Criminal
Procedural Code of Ukraine stipulates that
form and content of the statement of claim
should meet the requirements for claims
filed in civil proceedings *According to Art.
175 of Civil Procedural Code of Ukraine ¥
in the claim statement, the plaintiff sets
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out his claims regarding the subject of the
dispute and their justification. The claim
statement is submitted to the court in
writing, it is signed by the plaintiff, or his
representative, or another person who is
granted the right to apply to the court in
interests of another person. Among other
things, claim statement should contain:
1) claim price, if the claim is subject to
a monetary assessment; 2) reasonable
calculation of amounts charged or disputed;
3) content of claims (method(s) of protecting
rights or interests provided for by law or
contract, or other method(s) of protecting
rights and interests that do not contradict
the law and that plaintiff asks the court to
determine in the decision); 4) statement
of circumstances by which the plaintiff
substantiates his claims; indication of
evidence to confirm these circumstances
(clauses 3, 4 and 5 of part 3 of Article 175 of
the Civil Procedural Code of Ukraine) ®. If a
civil plaintiff files a lawsuit for the recovery
of monetary funds for damage caused
by a crime, he must indicate the amount
that, in his opinion, the court should
recover (clause 1, part 1, article 176 of Civil
Procedural Code of Ukraine *.

If proving the fact of crime commission
causing the emergence of criminal-legal
relations, is entrusted to the investigator,
prosecutor, then claim topic (substantive
legal claim for compensation for damage
caused by a war crime) must be confirmed
by the civil plaintiff. Thus, it can be
stated that civil defendant should assist
the investigator, prosecutor in clarifying
circumstances that are subject to proof,

. URL: https://zakon.rada.gov.ua/laws/

show/4651-17/ed20220520#Text (date accessed: 02.06.2022).

36 Ibid.

37 LMBiNBPHUY IIpoLleCyalbHUN KoZeKe Ykpainu Biz 18.03.2004 p. Ne 1618-1V (3i 3MiH. Ta JOTIOB.).
URL: https://zakon.rada.gov.ua/laws/show/1618-15/ed20220101#Text (date accessed: 02.06.2022).
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. URL: https://zakon.rada.gov.ua/laws/

show/4651-17/ed20220520#Text (date accessed: 02.06.2022).

39 Ibid.
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that is, he is the one who provides the
documents that confirm the claim price
and the right to property ownership , etc.
However, sometimes this is quite difficult
to do if the situation is complicated
by destruction of property ownership
documents together with the housing.

Thus, in accordance with the
requirements of Clause 6, Part 2 of Art. 242
of Criminal Procedural Code of Ukraine *,
the investigator or prosecutor is obliged to
provide forensic examination to determine
the amount of material damages, if the
victim cannot calculate them and has
not provided a document confirming
the amount of such damage. Therefore,
most often, determining the amount of
damage from destruction or destruction
of a person’s home or other property is
possible only by appointing and conducting
construction and technical, commodity
and other types of expertise. The need to
apply expert knowledge in these extremely
complex situations is obvious. The scale of
the destruction within the state, significant
number of proceedings that requiring
forensic examination, significantly reduce
efficiency and speed of the process of
compensation for the damage caused
by a civil claim within the framework of
criminal proceedings.

We will note one nuance that is
important for filing and resolving a civil
lawsuit. A person who has been harmed by
a war crime has the right, during criminal
proceedings, “submit a civil lawsuit against
the suspect, accused, or against a natural or
legal person who, by law, is civilly liable for the
damage caused by the actions of the suspect, the
accused” before the start of the trial. (Part
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1 of Article 128 of the Criminal Procedural
Code of Ukraine) . In this context, let’s
consider two possible options. Some
criminal proceedings have been initiated
against specific persons - prisoners of war,
who have been notified of the suspicion of
committing war crimes (for some of them,
indictments have already been sent to the
court, even several verdicts have been
issued, according to which they were found
guilty). In such cases, within the framework
of criminal proceedings, a civil action
can be brought against a specific suspect
or accused. However, even if the guilt of
such a person in committing a crime (in
particular, provided for in Article 438 of
Criminal Code of Ukraine “) is proven,
the execution of the court decision is
impossiblein the part of the civil lawsuit due
to the lack of property of prisoners of war.

In another case, despite the significant
number of initiated criminal proceedings
and significant damage caused by the
violation of war law, it is difficult to
determine the person guilty of committing
this and other crimes that indefinitely
postpones legitimate expectations of the
victim who seeks compensation.

It is logical to assume that during
hostilities, aggressor state is responsible
for the damage caused by the actions of
the military. In this aspect, we note that
issue of the procedural status of a civil
defendant in criminal proceedings cannot
be called sufficiently researched in
domestic criminal procedural science. If
the starting point is that the civil defendant
can be a person who, by law, bears civil
responsibility for the damage caused by
the criminally illegal actions (inaction)

. URL: https://zakon.rada.gov.ua/laws/

show/4651-17/ed20220520#Text (date accessed: 02.06.2022).

41 Ibid.
42 KpuMiHaJIbHUU KOZEKC YKpaiHWH ...
(date accessed: 02.06.2022).

. URL: https://zakon.rada.gov.ua/laws/show/2341-14#Text
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of the suspect, the accused or an insanity
committed a socially dangerous act and
against whom a civil lawsuit has been filed
in according to the procedure provided by
the Criminal Procedural Code of Ukraine,
then to find out who exactly can be a civil
defendant, one should refer to the norms
of civil legislation.

From the norms of the Civil Code of
Ukraine * the following groups of individuals
and legal entities can be singled out, which
may bear civil liability for the damage
caused: 1) parents (adoptive parents) or
guardians (citizens or a corresponding
educational, medical institution, institution
of social protection of the population etc.,
which by law is the guardian of a minor
suspect, accused; Articles 1178, 1179 of
the Civil Code of Ukraine); 2) guardian of
a person recognized as incapable, or a legal
entity, is obliged to supervise him, if they do
not prove that the damage was not caused
by their fault (Article 1184 of the Civil Code
of Ukraine); 3) legal or natural persons —
owners of the source of increased danger,
with which the suspect, the accused caused
harm to the victim (Article 1187 of the Civil
Code of Ukraine); 4) insurance company
in which the suspect, accused has insured
his liability under mandatory insurance, in
the event of an insured event during crime
commission (Article 979 of Civil Code of
Ukraine and Article 7 of Law of Ukraine:
On Insurance*); 5) legal or natural persons,
if the suspect, the accused (who was their
employee) caused damage during the
performance of his labor (official, official)
duties (Article 1172 of the Civil Code of
Ukraine).

Therefore, civil defendant is an
independent participant in criminal
proceedings, involved in it in the presence
of legal grounds, due to which he bears
civil responsibility for the actions of the
suspect. However, in Part 1 of Art. 79 % of
Law of Ukraine: On Private International
Law stipulates judicial immunity, according
to which the filing of a lawsuit against
a foreign state, the involvement of a foreign
state in the case as a defendant or a third
party, the seizure of property belonging to
a foreign state and located on its territory
of Ukraine, use of other means of securing
a claim and enforcement of such property
in relation to such property is possible
only with the consent of the competent
authorities of the relevant State, unless
otherwise stipulated by an international
treaty of Ukraine or the law of Ukraine. In
this way, immunity of a foreign state from
civil liability is ensured.

It is clear that domestic criminal
procedural and civil legislation was adopted
in peacetime and is designed to be applied
to peacetime legal relations. In addition,
responsibility for committed war crimes is
provided for by the norms of international
law which turned out to be completely
imperfect. Such a situation requires a new
toolkit, in particular, aimed at reparation
for damage caused by war crimes. Ukraine
should develop and implement such
a compensation mechanism, through
radical changes and additions to current
legislation regulations, creating new
compensation paradigm.

We believe that we should not neglect
any opportunity aimed at restoring the

43 IuBiabHUH KoZeKe YKpainu Bizg 16.01.2003 p. Ne 435-1V (3i 3miH. Ta gomos.). URL: https://zakon.
rada.gov.ua/laws/show/ru/435-15/ed20220507 (date accessed: 02.06.2022).

44 TIpo cTpaxyBaHHA : 3aKOH YKpainm Big 07.03.1996 p. Ne 85/96-BP (3i 3amiH. Ta gomos.). URL:
https://zakon.rada.gov.ua/laws/show/85/96-%D0%B2%D1%80/ed20220615#Text (date accessed:

02.06.2022).

45 IIpo MiXXHapoAHe IIPHBATHEe IIPaBoO : 3aKOH YKpaiHW Bif 23.06.2005 p Ne 2709-IV (3i 3miH. Ta
nmoroB.). URL: https://zakon.rada.gov.ua/laws/show/2709-15#Text (date accessed: 29.06.2022).
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violated victim rights and capable of
a real result. As is clear from the above
approach and the risks that may befall the
victim whose home and other property
is destroyed and/or damaged, criminal
proceedings are a rather complex and
long-term way to restore justice and
compensate for the damage caused.
However, the victim rights (civil plaintiff)
should be protected in the most effective
way. Within the framework of criminal
proceedings, two mechanisms of such
protection can be proposed.

Extraordinary situation where Ukraine
found itself due to the war, started by the
Russian Federation, necessitates search
for non-traditional ways of solving it.
In particular, we suggest that in case of
impossibility to establish the specific
person who caused the damage in
criminal proceedings, find guilty the civil
defendant, i.e. the Russian Federation.
Sincethe damage was caused by war crimes
committed by combatants serving in the
armed forces of the aggressor country and
carrying out its orders, the aggressor state
should bear civil responsibility for the
damage caused by.

On April 14, 2022, judicial panel of
the Third Judicial Chamber of the Civil
Court of Cassation of the Supreme Court
expressed a rather important position *
for the formation of law enforcement
practice in case Ne 308/9708/19:“Feature
of the legal status of the state as a subject
of international relations is its immunity,
which is based on the general principle
of international law equal over equal
has no power and jurisdiction. However,

a necessary condition for observing this
principle is mutual recognition of the
country’s sovereignty, so when the Russian
Federation denies the sovereignty of Ukraine
and commits a war of aggression against it,
there is no obligation to respect and observe
the sovereignty of this country. <...> “After
the start of the war in Ukraine in 2014,
the court of Ukraine, considering a case in
which the Russian Federation is identified
as the defendant, has the right to ignore the
immunity of this country and consider cases
of compensation for damage caused to an
individual as a result of armed aggression of
the Russian Federation, based on a lawsuit
filed specifically against of this foreign
country” “. In this way, the Supreme
Court of Ukraine created a precedent
that should be supported and developed
in law enforcement practice, and later
enshrined in legislation, because
impunity, as it turned out, causes tragic
consequences. We should also note
that we are only at the beginning of the
difficult journey of recovering damages.
However, the existing problem should
be solved in the legal field, guided by
the principles of legality and the rule of
law, gradually creating compensatory
mechanisms; changing international and
national legislation regulations with the
help of international legal institutions
and judicial institutions.

The second mechanism is related to
the creation of the State Compensation
Fund. At one time, the Interdepartmental
Working Group of the Ministry of Justice
developed a draft law on compensation
at the expense of the state for material

46 Hepsmomcbkutii [l. I'paans imyHiTeTy arpecopa. Kitod 10 po3p’ssaHHs npo6ieMu KOMIIEH A
Biz Pocii ciiz mykaty B 061acTi IpaBoBOi HayKuU. 3akoH i OisHec. 23.06.2022. URL: https://zib.
com.ua/ua/151862.html (date accessed: 29.06.2022).

47 TlocranoBa BepxoBHoro Cyay Ykpainu Biz 14.04.2022 p. y crrpasi Ne 308/9708/19, npoBaykeHHS
Ne 61-18782cB21. URL: https://supreme.court.gov.ua/userfiles/media/new_folder_for_uploads/
supreme/zakonodastvo/Rish_sud_imun.pdf (date accessed: 29.06.2022).
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damage to individuals who suffered
from a crime *, while preparing the
ratification of the European Convention
onthe Compensation of Victims of Violent
Crimes ETS Ne 116 (1983) “. Implementing
the provisions of the Convention, the draft
law proposed the following mandatory
conditions for compensating the victim
or members of his family: 1) commission
of a crime resulting in damage to the
victim’s health; 2) initiation of a criminal
case; 3) lack of information about the
person who committed the crime or
information about the whereabouts of
identified person who committed the
crime in criminal case for more than
six months from the day the natural
person was recognized as a victim;
4) availability of information in criminal
case about insolvency of the person who
committed the crime; 5) impossibility of
compensating damages at the expense of
guilty persons or other sources has been
established by the court. According to
this project, the right to compensation for
damage at the expense of the state should
arise from the victim not in all cases,
but only in the case when the damage
caused to him by the crime is significant,
that is, the amount of which exceeds
five times the minimum wage. The draft
law also limited the maximum amount of
compensation.

Introduction of such a mechanism
of compensation by the state for damage

caused by a violent crime did not deprive
the victim right to apply to the court to
recover damage from the person who
committed the crime in civil proceedings.

Compensation of damage to the victim
at the expense of the state would be one of
the types of social assistance, an important
guarantee of basic human rights, which is
responsibility of the social, legal State.

In the end, the project under
consideration was not adopted, in
particular, due to the following arguments:
1) such compensation, given the number of
crimes committed will be too burdensome
for the State Budget; 2) it is difficult to
prevent abuses; 3) damage caused only in
the case of serious and especially serious
crimes, etc. should be compensated.

For the purpose of guaranteed and
accurate execution of court decisions on
compensation to victims of crime at the
expense of the state, the draft law provided
for the creation of a special Victim Fund
in Ukraine (Art. 16 %) at the expense of
part of the State Budget revenues from the
payment of state duty and the rest of the
budget revenues related to the activities of
law enforcement agencies, as well as other
revenues of the State Budget. It was from
this Fund that compensation was planned
under the current Law of Ukraine: On the
Procedure of Compensation of Damage Caused
to a Citizen by Illegal Actions of Inquest, Pre-
Trial Investigation, Office of Public Prosecutor
and Judicial Bodies *'.

48 IIpOEKT 3aKOHY IIPO BIJIIKOAYBAaHHS 32 PaXyHOK Jep:KaBM MaTepiajabHOI MKOAM (PizUIHUM
ocobam, siKi moTepminu Biz 3m04uuHy, Big 27.10.2010 p. Ne 7303. URL: http://wl.cl.rada.gov.ua/
pls/zweb2/webproc4_2?2pf3516=7303&skl=7 (date accessed: 29.06.2022).

49 Craryc EBpOIENCKON KOHBEHIIMK O BO3MeIl[eHWM yuepba >XepTBaM HaCHJIbCTBEHHBIX
npectrymieruii ETS Ne 116 (CrpacOypr, 24.11.1983 r.). URL: https://zakon.rada.gov.ua/laws/

show/994_541#Text (date accessed: 02.06.2022).

50 IIpOEeKT 3aKOHy IIPO BiJIIKOZYBAaHHS 32 PAXyHOK AepkaBH ... . URL: http://wl.cl.rada.gov.ua/
pls/zweb2/webproc4_2?2pf3516=7303&skl=7 (date accessed: 29.06.2022).

51 IIpo NOPSZOK BiAIIKOAYBAHHS KO, 3aBJAHOI IPOMaIIHIHOB] HE3aKOHHUMU JisIMU OpraHiB,
IO 3JIMCHIOIOTH OIIEPATHUBHO-PO3IIYKOBY AisIBHICTh, OPraHiB JOCYZOBOI'O PO3CIiJyBaHHI,
MIPOKYPATypH i cyay : 3akoH Vkpainu Biz 01.12.1994 p. Ne 266/94-BP (3i 3miH. Ta gomoB.). URL:
https://zakon.rada.gov.ua/laws/show/266/94-sp#Text (date accessed: 02.06.2022).
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Despite progressiveness of approaches
mentioned above, the legislators have not
created a mechanism for implementing the
right to compensation for victims of violent
crimes. However, its foundations are laid
in the current criminal procedural and
civil legislation. In particular, you should
refer to Art. 1177 of Civil Code of Ukraine:
“Reparation (compensation) of damage to a
natural person who suffered fromacriminal
offense”?, according to which damage
caused to a natural person who suffered
from a criminal offense is compensated in
accordance with the law®. In Part 3 of Art.
127 of Criminal Procedural Code of Ukraine
“Reparation (compensation) of damage to
the victim” stipulates: “Damage caused to
the victim as a result of a criminal offense shall
be compensated to him at the expense of the
State Budget of Ukraine in the cases and in
the manner prescribed by law” > [emphasis
added].

Consequently, national legislation
has a basis for building a mechanism of
compensation for damage (caused, in
particular, by armed aggression of Russian
Federation against Ukraine) at the expense
of a specially created State fund.

Funding for such a fund can come from
various sources (both due to charitable
contributions from foreign states and
private individuals, and due to funds
from confiscation, special confiscation,
reparation, complementation, etc.):
however, first of all, it should be filled at the
aggressor State expense.

52 IuBiNIPHUN KoJeKC VKpaiHu
ed20220507 (date accessed: 02.06.2022).

Conclusions

The performed research makes possible
to formulate such conclusions. The armed
aggression of the Russian Federation
caused casualties among the civilian
population, as well as mass destruction and
destruction of property and other property
of residents of Ukraine. Currently, the
State is creating a number of mechanisms
aimed at compensating (compensating) for
the damage caused by armed aggression.
Filing a civil claim in criminal
proceedingsinitiated duetothe commission
of a war crime is one of the means to
compensate for the damage caused to the
victim. This is determined by the legal
nature of the civil lawsuit combining
public and private principles due to the
fact that the subject of the civil lawsuit is
directly related to the committed crime,
as well as due to the fact that it is the state
bodies that are tasked with determining
the type and amount of damage caused
a criminal offense. At the same time, the
filing of a civil claim for compensation
for damage caused by armed aggression
is preceded by a number of factors that
inhibit the mechanism of compensation:
difficulty of properly recording the fact of
destruction, especially in the conditions of
hostilities; problems with calculating the
amount of such damage, which requires
time and labor due to the appointment of
appropriate examinations; mostly: missing
a person against whom a civil claim can

URL: https://zakon.rada.gov.ua/laws/show/ru/435-15/

53 The article refers to compensation of damage caused by the destruction, destruction of housing
and other possession of a person as a result of armed aggression. Attention should be paid to the
fact that the legislation provides (however not implemented) opportunities for compensation
from mechanisms under consideration for damage caused by mutilation, other damage to
health or death as a result of armed aggression. Such bases are also laid in Art. 1207 of the Civil

Code of Ukraine.

54 KpuMiHaibHUI INIPOIleCyaNbHUMN KOZEeKC YKpaiHM ...

. URL: https://zakon.rada.gov.ua/laws/

show/4651-17/ed20220520#Text (date accessed: 02.06.2022).

27


https://doi.org/10.32353/khrise.2.2022.02

Theory and Practice of Forensic Science and Criminalistics. Issue 2 (27)

ISSN 1993-0917 e-ISSN 2708-5171

https://khrife-journal.org/index.php/journal

be filed. However, we believe that every
opportunity should be used to restore the
victim rights.

In order to optimize procedural
procedure for compensation for damage
caused by war crimes, we consider it
expedient to: 1) supplement the current
criminal procedural and civil legislation
with norms according to which aggressor
State should be involved as a civil
defendant in order to hold it responsible
for the damage caused by its military staff;
2) create a state fund to compensate for the
damage caused by war crimes.

In order to implement the proposed
mechanism, we consider it appropriate to
make the following changes and additions
to the current Criminal Procedural Code of
Ukraine of Ukraine.

1. Part 1 of Article 62: Civil Defendant
after the first sentence shall be
supplemented with the second sentence
as follows: “In case of damage caused by
war crimes or the crime of aggression
against Ukraine, the civil defendant may be
recognized as the aggressor State”.

2. Part 1 of Art. 91: Circumstances to
be proved in criminal proceedings after
paragraph 7, add a new paragraph with the
following content:

“The fact of the armed aggression of
the Russian Federation against Ukraine
cannot be proven”.

3. Part 10 of Art. 100: Storage of physical
evidence and documents and resolution of the
issue of special confiscation shall be amended
as follows:

“10. While resolving the issue of special
confiscation, issue of returning money,
valuables and other property to the owner
(legal owner) and/or compensation for
damage caused by a criminal offense must
first be resolved. Special confiscation is
applied only after the prosecution proves
in a court of law that the owner (legal
owner) of money, valuables and other
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property knew about their illegal origin
and/or use, except for property, valuables,
money and other material assets belonging
to physical or legal entities persons of the
aggressor state of the Russian Federation.
Such property, money, valuables, other
material assets are subject to special
confiscation in any case. In the event that
the guilty person does not have property
that can be levied, except for property
that is subject to special confiscation, the
damages caused to the victim, the civil
plaintiff, are compensated at the expense
of funds from the sale of the confiscated
property, and the remaining part is
transferred to the State ownership”.

4. Relevant parts of Art. 170: Property
Seizure should be amended as follows:

a) Part 2:

Property Seizure is allowed to ensure:

1) preservation of physical evidence;

2) special confiscation;

3) confiscation of property as a type of
punishment or measure of a criminal legal
nature against a legal entity;

4) compensation for damage caused as
a result of a criminal offense (civil lawsuit)
or recovery from a legal entity with illegal
benefits.

5) compensation for damage caused by
armed aggression and temporary occupation
of the territory of Ukraine by the Russian
Federation”,

b) Part 10:

“10. Seizure may be imposed in
accordance with the procedure established
by this Code on movable or immovable
property, money in any currency in cash
or in non-cash form, in particular, funds
and valuables held in bank accounts or
in custody at banks or other financial
institutions, expenditure transactions,
securities, property, corporate rights,
virtual assets, in which respect of decision
of investigating judge, the court determines
the need for seizure of property.
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Property cannot be seized if it is owned
by a bona fide acquirer, except for the seizure
of property for the purpose of ensuring the
preservation of material evidence or property
belonging to natural or legal persons of the
aggressor state of the Russian Federation”.

5. Part 4 of Art. 173: Decision on Property
Seizure should be amended as follows:

“4. If the petition is granted, the
investigating judge shall apply the least
burdensome method of property seizure.
The investigating judge, the court is obliged
to apply such a method of seizure of property
that will not lead to the suspension or
excessive restriction of the lawful business
activities of a person, or other consequences
that significantly affect the interests of others.
This requirement does not apply to property
owned by individuals or legal entities of the
aggressor State of Russian Federation”.

6. Part 11 of Art. 182: Pledge is proposed
to read as follows:

“11. The pledge that has not been turned
into the state income shall be returned
to the suspect, accused, pledgor after the
termination of this preventive measure.
At the same time, the pledge made by the
suspect, accused, may be fully or partially
applied by the court for the execution of
the sentence in terms of property penalties.
The pledge taken by the pledgor may be
applied by the court for the execution of the
sentence in terms of property penalties only
with his consent. The pledge made in criminal
proceedings initiated under Articles 109—114',
258-258°, 260, 261, 437-442 of the Criminal
Code of Ukraine shall be applied by the court for
execution of the sentence in terms of property
penalties without the consent of the pledgor”.

IIpoGaeMH BigNIKOAYBaHHS 30MTKIB,
3aBJaHUX rPOMA/IsTHHHOBI BHACTIZOK
30POITHOI arpecii: KpuMiHAIbHIH
NPoLeCyaIbHUI aCIIEKT
Oxcana Kanaina, Ceéimaana Illapenko

Posenanymo  akmyanvHi  npobaemu
810WUKOJYBAHHS 36bumxis, 3agdanux

Vkpaini  36poiinoto  azpecieto  Pocii —
NOBHOMACULMAOHOW0 gilinoro,
besnpeuedenmnorw (nopieHano i3 Jlpyeow
ceimogoto ma pewmoio eilin XXI cm.) 3a
PO3MAXOM, HOPCMOKOI0 3a CYMmHicmio,
2eHoyudHol0  3a  Memolo,  HUWIBHOW
3a 3sacobamu i Hacaidkamu. OOHuUMU
3 HACALOKI8 BOEHHUX 1 B1ILCLKOBUX 3/10YUHIE,
CKOEHUX  pAUUCTCLKUMU  dzpecopamil
nouunatodu 3 24.02.2022 p. , € macosi
PYUHYBAHHA Ma NOWKOOMEHHL HUMAA
il iHWo20 MaliHa epomadan Ykpainu. Y mexcax
posnodamux KpuUMIiHAALHUX Npo8adieHb
3ag0ani 36umku 8i0WK0008yI0Mb ULALIXOM
3a46/MeHHA  YUBIAbHO20 10308Y. Ymim,
cneyugikoro  nidcmag  makozo0 10308y
3YMO0B/EHO BUHUKHEHHA NeSHUX PU3UKI8
0as nomepninozo, a makox npobaem
13 npaso3acmocy8aHHAM 1 peani3auyieio
caiduum ma NpOKypopom IXHIX
108H08AYMCeHb. 30KpeMa, CKAAOHOUL MONCY ML
noafeamu 8 HeMOMCAUBOCTL 02AAHYMU
Micye nodii, w0 3pewmor HezamugHo
8NAUHE HA BU3HAYEHHA PO3MIpPY 3A80aHUX

3bumxie  (po3paxyHox — MamepiaavHO20
exgiganenma wxodu). IIpobremuum
Maxoxd € BU3HAYEHHA CYMU  WKOOU,

3aedanol 6 pe3yrvmami pYUHYBAHHS YU
SHUUEHHA HUMAd, OCKIAbKU Halluacmiule
ye nompebye NpuU3HAUEHHS eKCTlepMmu3l,
go0HOouac  macwmabHicme — pyillHyeaHb
Yy medxcax — Oepiasu  YHeMONCAUBAIOE
npogedeHHs MAKUX eKCNepmu3 Y pO3YMHI
cmpoxu. Ysazy akyenmogarno na npobaemax
YCMAHOBAEHHSA 0CO6U, AKA MAE Hecmu
810nosidanvHicmb 3a 3ad6/eHUM N030680M,
abo yueinvHozo  eidnosidaua. Taxos
PO32AAHYMO  MONHCAUBICME — N000AAHHA
topucduxyiiinozo imyHnimemy Pocii sk
gidnogidaua 3a 3aa6/eHUMU YUBIALHUMU
nozogamu. IIpogedere OdocaidicenHs dano
3mozy cgopmyasamiu npono3uyii U000
Mexanizmy — 8i0wkodyeanHs  3asdanoi
wkodu, a makoxd U000 BOOCKOHAAEHHS
YUHHO020 KPUMIHAALHOZ0 NpOUecyanbiozo
3axkoHodascmea Yxkpainu.
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Karwuoei caoga: gidwkodysanus wkoou
8 KpUMIHAABLHOMY NpO6AOdHeHHI; YUBLAbHUIL
10308 Yy KpUMIHAALHOMY NpPO8AO0NCeHHI;
wKkoda, 3a60aHa KpUMIHAALHUM Npago-
NOpYyUleHHAM; — nomepniauil;,  YueiAbHUIL
sidnosidau.
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Current state of investigation of military, war and other crimes

OPEN aACCESS caused by Russian aggression against Ukraine is studied, legal and
procedural issues of their investigation are outlined. Attention
is drawn to the national, foreign and international nature of
@ @ the investigation of such crimes, which indicates their scale and
complexity. Issues that arisen due because of conducting of hostilities

on Ukrainian territory and their consequences were also considered

(danger of investigative actions, lack of qualified personnel, the

existence of a significant number of refugees and temporarily displaced

persons, etc.). The purpose of tis research is related to beginning

of the unprovoked large-scale war of Russian Federation against

Ukraine and the need to bring to criminal responsibility the persons

responsible for its resolution, which involves the investigation of war,

military and other crimes on the territory of Ukraine and requires the

solution of certain urgent problems. Particular attention is paid to

Ukrainian unsuccessful attempts to ratify and implement the Rome

Statute of the International Criminal Court, which can complicate

the assessment of socially dangerous actions in accordance with the

Criminal Code of Ukraine and the requirements of the International

Criminal Court and hinder the creation of a legal basis for bringing

the aggressor to criminal responsibility. In this context, the criminal

procedural legislation needs changes that will facilitate the conduct
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of investigative and judicial actions under martial law conditions, as
well as the introduction of electronic justice in Ukraine (in particular,
the use of video communication and the provision of information
during the transmission and collection of convincing data).
Keywords: Russian aggression; war crimes; military offense;
investigation; Rome Statute of the International Criminal Court;

criminalistics.

Research Problem Formulation

On February 24, 2022, Russian Federation,
supported by Republic of Belarus,
launched aggressive unprovoked large-
scale war against Ukraine. This aggression
was a continuation of Russian Federation
invasion that occupied the Autonomous
Republic of Crimea and certain parts
of Donetsk and Luhansk regions on
26.02.2014.

The Rome Statute of the International
Criminal Court ' (hereinafter referred
to as ICC), despite long-term attempts to
ratify and implement it, is still not part of
the legislation of Ukraine ? but it is crucial
in creating the legal basis for bringing the
aggressor to criminal responsibility. It
should be noted that attempts to ratify the
Rome Statute nevertheless contributed to
the adoption of the draft Law of Ukraine
«On Amendments to Certain Legislative
Acts of Ukraine Regarding Implementation
of International Criminal and Humanitarian
Law» (reg. No. 2689) but the President of

Ukraine has not yet signed it . At the same
time, the application of the Rome Statute
has not only important scientific, but also
practical legal significance for the law
enforcer in Ukraine, which is due to the
recognition of the jurisdiction of the ICC in
Ukraine, as well as a preliminary study of
the situation and a pre-trial investigation
that has been ongoing since 2014.
Therefore, the legal basis of the war,
military and other crimes committed
by the Russian military on the territory
of Ukraine is related to the prospect of
the development of criminal legislation,
which, unfortunately, should be recognized
as imperfect. At the same time, the
criminal procedural legislation of Ukraine
is developing quite actively, adapting to
the remote implementation of functions,
as well as simplifying certain pre-trial
investigation procedures. Currently, the
need to create new forensic methods,
investigation algorithms and conduct
separate investigative actions in wartime is
relevant. It is worth remembering that pre-

1 PuMCBKUU CTATyT MDKHAPOAHOTO KPUMIHAIBHOIO CYAY: 3aTB. 17.07.1998 p.; YMHHMI A1 VKpa-
1K 3 01.07.2002 p. (3i 3miH. Ta gomos.). URL: https://zakon.rada.gov.ua/laws/show/995_588#Text

(date accessed: 29.04.2022).

2 Ilemiteko M. KpuMiHaIbHO-IIPABOBUU 3aXUCT AisIbHOCTI MiXHApOZHOrO KPUMIiHAJIBHOIO
cyay. Pumcokuil cmamym MixcHapodHozo KpuminaavHoeo cydy: npobaemu imniemenmayii 0o Ha-
Y10HAAbHO20 3akOHOOascmea Ykpainu : MaT-1u AUCKYC. maHesi IV XapkiBCcbK. MiXXHAp. I0pH/,.
dopymy (Xapkis, 25.09.2020). Xapkis, 2021. C. 108—110.

3 IlpurinaTo 3akoH «IIpo BHeCEHHS 3MiH /10 JesSKUX 3aKOHOJABYNX aKTiB YKpaiHU 100 iMILe-
MeHTallil HOpM MDXHapOJHOTO KPUMIiHaJIBHOIO Ta TyMaHiTapHOro npasa» / Odim. caiiT Bep-
xoBHOI Pazu Vkpainu. URL: https://www.rada.gov.ua/news/Povidomlennya/208710.html (date

accessed: 29.04.2022).
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trial investigations of events in Ukraine are
carried out by both domestic and foreign
specialists (especially those countries to
which refugees from Ukraine have arrived
and persons who are granted temporary
protection). There are also prospects for
such an investigation by international
criminal courts (tribunals).

Analysis of Essential Researches and
Publications

Given ongoing aggressiveness of Russian
invasion of Ukraine, research on this
problem is certainly more forward-
looking. At the same time, publications
on the problems of pre-trial investigation
in general and war crimes in particular
with attempts to bring to criminal
responsibility those guilty of aggression
against other states and the execution of
justice (justice) against them were already
published. Therefore, an important basis
for this study is the work of specialists
in constitutional and international law:
A. Antonov, Yu. Barabash, O. Zadorozhnyi,
0. Serdiuk and V. Steshenko * In
historical context, basic researches were
research papers of H. Gross and R. Reiss.

Thus, Manual for forensic investigators
as a system of criminalistics by Hans
Gross became impetus for development
of criminalistics, creation of certain
algorithms and rules for investigating
crimes ° and Rodolphe Reiss made an
invaluable contribution to solving the
problem recording war and war crimes
committed in World War I by the Austro-
Hungarian Empire during its invasion
of Serbia ¢ (reminiscent of Russian
aggression against Ukraine).

In the context of the investigation of
the attack of the Russian Federation on
Ukraine, current studies of modern forensic
scientists: D. Franhezh, V. Zhuravel,
O.Kliuiev, E. Kurapka, B. Linday,
V. Lukashevych, He. Malevski, E. Simakova-
Yefremian and V. Shepitko 7. We should
note that in modern conditions, works that
demonstrate the ability of forensic science
and criminalistics to respond to specific
challenges of the time have become
important. At the time, there was a need for
forensic methods and separate algorithms
of actions during investigation of war
crimes and war crimes, as well as the active
use of innovative methods of investigation
for this purpose.

4 Antonov A. Russia’s Aggression Against Ukraine. State Responsibility, Individual Responsibility

and Accountability. Scrutinizing Ukraine’s Application at the ICJ, Ukraine’s Acceptance of the ICC’s
Jurisdiction Pursuant to Art. 12(3) of the Rome Statute and the Role of the UN Human Rights Monitor-
ing Mission. Master’s thesis. Odense, 2018. 120 p. ; Barabash ., Serdiuk O., Steshenko V. Ukraine
in European human rights regime: Breaking path dependence from Russia. The EU in the 21st
Century: Challenges and Opportunities for the European Integration Process. 2020. Pp. 247—270. DOIL:
10.1007/978-3-030-38399-2_14 (date accessed: 29.04.2022) ; 3agopoxkHiii O. AHekcias Kpumy —
MIXKHapOZHUH 37104MH : MoHorpadisa. Kuis, 2015. 576 c.

I'pocc I. PyKOBOZCTBO /s CyZeOHBIX Clefj0BaTelell KaKk CUCTeMa KPUMUHAINCTUKNA. MOCKBa,
2002. 1088 c.

Reiss R. A. Report Upon the Atrocities Committed by the Austro-Hungarian Army During the
First Invasion of Serbia. London, 1916. Pp. VII—VIII.

Frangez D., Lindav B. The Science of Criminal Investigation between Theory and Practice in Slo-
venia. Journal of Criminal Investigation and Criminology. 2019. Ne 70. Pp. 141—161 ; IllemiTbKo M.
3asHau. TBip ; lllemiTbKo B., IlleniTbko M. /IOKTpHHA KPUMIiHAIICTUKU Ta CYAOBOI eKCIIePTU3U:
dopmyBaHHS, cydyacHUI cTaH i po3BUTOK B VKpaiHi. [Ipaso Ykpainu. 2021. Ne 8. C. 12—27. DOIL:
10.33498/louu-2021-08-012 (date accessed: 29.04.2022) ; XKypaBesnb B. MexaHi3M 3J0YUHY 5K
Kareropis kpuminanictuku. Journal of the National Academy of Legal Sciences of Ukraine. 2020.
Ne 27 (3). C. 142—154. DOI: 10.37635/jnalsu.27(3).2020.142-154 (date accessed: 29.04.2022).
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Article Purpose

In connection with the unprovoked large-
scale war of Russia against Ukraine, to
investigate the possibilities of bringing to
justice those responsible for its solution,
as well as to find out the peculiarities of
the investigation of war, military and other
crimes committed on the territory of
Ukraine, that requires solving certain
urgent issues.

Main Content Presentation

Taking into account development of
hostilities in Ukraine (starting with the
Revolution of Dignity and Occupation of
the Autonomous Republic of Crimea and
parts of Donetsk and Luhansk regions),
Verkhovna Rada of Ukraine on 25.02.2014
adopted a Statement , and on 04.02.2015 —
Resolution ° in the form of a statement
to the ICC on Ukrainian recognition
of its jurisdiction to commit crimes
against humanity by senior state officials
during peaceful protests in the period of

21.11.2013-22.02.2014 and war crimes by
senior officials of Russian Federation and
heads of terrorist organizations DPR and
LPR caused especially grave consequences
and mass killings of Ukrainian citizens.

In the period 2016—2019, ICC ISS
Prosecutor’s office provided annual reports
on the events at the Independence Square
in Kyiv, Crimea and Eastern Ukraine . On
December 14, 2020, this report referred to
the completion of a preliminary study of
the situation in Ukraine during 2020 and
published a decision on compliance with
the criteria for initiating an investigation
in terms of subject jurisdiction,
admissibility and interests of justice .

In addition to the statements of the
Verkhovna Rada of Ukraine regarding
the recognition of the jurisdiction of the
ISS, Art. 8 of the Association Agreement
between Ukraine, on the one hand, and
the European Union, the European Atomic
Energy Community and their member
states, on the other hand (as amended
on 27.06.2014) ) refers to the obligation
of Ukraine and the European Union to

8 IIpo Bu3HAHHA YKpPaiHOIO IOPUCAUKINT MIXHapOoZHOro KpUMIHaJIBHOIO CYZY LI0JO0 CKOEHHS

10

11

12

3JI0YMHIB IIPOTH JIIOASHOCT] BUIMMHU [T0CA[OBUMU 0CO0AMU JI€PKABH, SIKi IIPU3BEJIU L0 0CO0-
JIMBO TSDKKUX HACTiZKIB Ta MaCOBOTO BOMBCTBA YKPaTHCHKUX IPOMa/ISH I1i/] YaC MUPHUX aKIfii
IIPOTECTIiB y HepioZ 3 21 aucromnaza 2013 poky mo 22 moToro 2014 poky : 3asgBa BP Vkpainu
o MixHap. KpUMiH. cyay Bif 25.02.2014 p. Ne 790-VII. URL: https://zakon.rada.gov.ua/laws/
show/145-19#Text (date accessed: 29.04.2022).

ITpo 3aaBy BepxoBHoi Pasu Vkpainu «IIpo Bu3HaHHS YKpaiHOIO IopUCcAUKIT MiXHApOAHOTrO
KPUMIHQJIBHOIO CYZY IIOAO CKOEHHS 3JI0YMHIB MIPOTHU JIOASIHOCTI Ta BOEHHUX 3JI0YMHIB BU-
muMu mocazosuMu ocobamu Pociticekol @ezepariii Ta KepiBHUKAMU TEPOPUCTUIHUX OPTaHi-
saniit “/THP” ta “JIHP”, siki npusBenn 0 0COGIMBO TSIKKUX HACJIAKIB Ta MacOBOTO BOMBCTBA
yKpaiHChbKUX rpoMazigH» : ITocranoBa BP Ykpainu Biz 04.02.2015 p. Ne 145-VIII. URL: https://
zakon.rada.gov.ua/laws/show/790-18#Text (date accessed: 29.04.2022).

International Criminal Court Report on Preliminary Examination Activities 2016. A First Printed
Criminalist. 2016. Ne 13. Pp. 125—135; 2017. Ibid. 2017. Ne 15. Pp. 87—95 ; 2018. Ibid. 2018. Ne 17.
Pp. 98—108 ; 2019. Ibid. 2019. Ne 19. Pp. 130—138.

OTueT 0 JeHCTBUAX 110 NIpeABAPUTEIbHOMY U3y4eHUIo cuTyanuid B 2020 rogy / International
Criminal Court. URL: https://www.icc-cpi.int/sites/default/files/itemsDocuments/2020-PE/2020-
pe-report-ukr-rus.pdf (date accessed: 29.04.2022).

Association Agreement between Ukraine, on the one hand, and the European Union, European
Atomic Energy Community and their Member States, on the other hand : rat. of the declarations.
Law of Ukraine No. 1678-VII dated on September 16, 2014 (as amended and supplemented).
https://zakon.rada.gov.ua/laws/show/984_011#Text (date accessed: 29.04.2022)
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cooperate in order to strengthen peace and
international justice through the ratification
and implementation of the Rome Statute of
ICC dated on 1998 and related documents.
This effectively means that Ukraine has
made an additional commitment in the
future to ratify the Rome Statute within
the framework of cooperation with
the European Union.

Despite the Russian aggression
and numerous crimes by the occupiers,
the Verkhovna Rada of Ukraine not only
appealed to the ICC, but also recognized
its jurisdiction in this part. It should
be noted that this international legal
body (according to the report of the ICC
Prosecutor’s Office) has taken under its
jurisdiction the crimes that fall under
the Rome Statute and that have been
committed on the territory of Ukraine
since November 21, 2013 (according to
the declaration of the Verkhovna Rada of
Ukraine). Thanks to this, Ukrainian lack of
ratification of the Rome Statute has to some
extent been overcome, although the need
for such ratification grows day by day.

It should be mentioned about the
specificity (complementarity) of the
jurisdiction of the ICC, which complements
the national bodies of criminal justice.
For example, O. Senatorova clarifies that
direct translation of Rome Statute from
English (without using the Russian version)
from the official portal of the Verkhovna
Rada of Ukraine testifies to the auxiliary
nature of «national criminal jurisdiction» 3.
This means that the national criminal
jurisdiction is not exempted from the duties
of the state bodies of Ukraine regarding
the legal assessment (qualification) of
committed crimes and bringing the guilty
to criminal responsibility. If the national

jurisdiction will not be able to achieve
justice and bring the guilty persons to
criminal responsibility, then the ICC
together with its legal basis (Rome Statute)
will help to carry out justice.

The events surrounding  the
Euromaidan, the Autonomous Republic of
Crimea and parts of Donetsk and Luhansk
regions are already the subject of the
ICC investigation, which has reached
preliminary conclusions ': the ISS
Prosecutor’s Office has already offered its
proposals for the preliminary qualification
of criminal offenses committed in the
period 2014—2020.

Thus, the ICC Prosecutor’s Office
studied several forms of possible actions
and considered the context of the
international armed conflict and the
occupation of Crimea and various possible
legal qualifications of the armed conflict
in eastern Ukraine. In particular, I found
reasonable grounds to believe that on
February 26, 2014, in the period preceding
the occupation and/or in the context of the
occupation of the territory of Crimea, the
following crimes were committed:

« intentional homicide (subclause (a)

(i) of clause 2 of Article 8);
« tortures (sub-paragraph (a)(ii) of
paragraph 2 of Article 8);

«  violation of human  dignity
(subclause (b)(xxi) clause 2 of
Art. 8);

« unlawful deprivation of liberty (s.c.
(a)(vii) art. 8, para. 2);

«  coercion of protected persons to serve
in the armed forces of the enemy
state (subclause (a)(v) of clause 2 of
Article 8);

+ intentional deprivation of the
protected persons’ rights to a fair

13 Cenaroposa O. FOpucaukuis MiXXHaApOZHOrO KPUMIHAJIBHOIO CYAY IIOZO CUTYaIlil 30poliHOro
KoHOIIKTY B YKpaiHi. Pumcokuil cmamym MixHapoOHo20 KpuMinaasHoeo cydy ... . C. 61—62.

14 Ortuer o geuicTBUAX ... . URL: https://www.icc-cpi.int/sites/default/files/itemsDocuments/2020-
PE/2020-pe-report-ukr-rus.pdf (date accessed: 29.04.2022).
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and normal trial (subsection (a)(vi)
clause 2 of Article 8);

- movement of certain parts of
occupied territory population outside
this territory (regarding movement
of prisoners within the framework
of criminal proceedings of persons
and prisoners; subclause (b)(viii) of
clause 2 of Art. 8);

*  seizure of the enemy’s property, when
such seizure is not due to an urgent
military need (regarding private
property and cultural property;
subclause (b)(xiii) of clause 2 of
Art. 8) 5,

In addition, the ISS Prosecutor’s Office
emphasizesthatin consideringtheavailable
information on alleged crimes under Art. 7
of the Rome Statute, reasonable grounds
have been found to believe that the actions
that can be qualified as crimes took place in
the period preceding occupation of Crimea
and during this occupation, namely:

+  murder (sub-paragraph (a)

paragraph 1 of Article 7);

« deportation or forcible transfer of
population (regarding the movement
of persons in custody within the
framework of criminal proceedings,
and prisoners; subclause (d) of
clause 1 of Art. 7);

« imprisonment or other  cruel
deprivation of physical liberty
(subclause (e) of clause 1 of
Article 7);

«  torture (subclause (f) of clause 1 of
Article 7);

«  persecution of any identified group or
community on political grounds (s.c.
(h) Art. 7 (1));

« enforced disappearance of persons
(s.c. (i) art. 7, para. 1).

of

In addition, in 2019, the office of the
Prosecutor of the ISS concluded that there
were reasonable grounds to believe that
at least the following war crimes were
committed from April 30, 2014 onwards in
the context of the armed conflict in Eastern
Ukraine:

+ intentional attacks on civilians

and civilian objects (s. (b) (i) — (ii) or
(e)(i) Art. 8 (2);

+ intentionally  striking  protected
buildings (subclause (b) (ix) or (e)
(iv) of clause 2 of Article 8);

« intentional homicide or murder
(clauses (a)(i) or (c)(i) clause 2 of
Article 8);

+  torture and inhuman or degrading
treatment (s.c. (a)(ii) or (c)(i) art. 8,
para. 2);

« lust for human dignity (s.c. (b)(xxi)
or (c)(ii) art. 8, para. 2);

« rape and other forms of sexual

violence (art. 8, para. 2 (b) (xxii) or
(e) (vi)).

In addition, if the conflict were
international in nature, there would be
reasonable grounds to believe that the
following war crimes were committed:

+ intentionally committing attacks

resulting in damage to civilians

and civilian objects manifestly
incompatible with the expected
military advantage (non-

dimensional attacks; subclause (b)
(iv) of clause 2 of Article 8);

«  unlawful deprivation of liberty (s.c.
(a)(vii) art. 8, para. 2)'°.

The analysis of the obtained evidence
which made it possible to qualify certain
acts as criminal and to start an investigation
of the ISS, opens up prospects for further
cooperation of this body with Ukrainian

15 It goes on to refer to the norms of the Rome Statute. See: Rome Statute. URL: https://zakon.rada.
gov.ua/laws/show/995_588#Text (date accessed: 29.04.2022).

16 OTueT O [JENUCTBUAX II. 278—281.

URL: https://www.icc-cpi.int/sites/default/files/

itemsDocuments/2020-PE/2020-pe-report-ukr-rus.pdf (date accessed: 29.04.2022).
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lawyers armed  Russian
aggression.

Thus, starting from 24.02.2022, the
Office of the Prosecutor General of Ukraine
registered as of 23.04.2022:

1) 7,999 crimes of aggression and war
crimes (among which: violations of the
laws and customs of war (Art. 438 of the
Criminal Code (hereinafter referred to
as Criminal Code of Ukraine) — 7,759;
planning, preparation, initiation and
waging of an aggressive war (Art. 437 of
Criminal Code of Ukraine) — 48; war
propaganda (Art. 436 of Criminal Code
of Ukraine) — 11, others — 181);

2) 3,760 crimes against national security
(among them: violations of the
territorial integrity and inviolability of
Ukraine (Article 110 of Criminal Code
of Ukraine) — 2,417, treason (Article 111
of the Criminal Code of Ukraine) — 647,
sabotage (Article 113 of the Criminal
Code of Ukraine) — 60, others — 636).

regarding

In the so-called main criminal
proceedings  against the  Russian
aggression, 620 suspects were recorded,
among them representatives of the military

and political leadership of the Russian
Federation (ministers, deputies, military
command, officials, etc.) 7.

In order to accumulate evidence in
these criminal proceedings, it is necessary
to collect it in a timely and correct manner
and use it to restore justice and the
administration of justice. The activities
of the justice authorities in gathering
evidence of war crimes committed
in Ukraine are important not only for
national justice systems, but also for
the international criminal justice
system already operating in Ukraine.
As of today, 41 states have appealed to
the ISS, the jurisdiction of which was
recognized by Ukraine, regarding the
need to investigate war crimes '®: this
significantly contributed to the beginning
of such activities in Ukraine . Moreover,
in these conditions, it is important to
coordinate activities between national
and international justice systems .

In this context, the statement of the
President of Ukraine V. Zelenskyy on
«creation of a special mechanism of justice
in Ukraine for investigation and trial of each
crime of the occupiers» became relevant

17 Odic T'enepanpHOro mpokypopa / Odim. caiit. URL: https://www.gp.gov.ua (date accessed:

29.04.2022).

18 Statement of ICC Prosecutor, Karim A. A. Khan QC, on the Situation in Ukraine: Addition-

al Referrals from Japan and North Macedonia; Contact portal launched for provision of
information / Official site of ICC. URL: https://www.icc-cpi.int/news/statement-icc-prose-
cutor-karim-aa-khan-qc-situation-ukraine-additional-referrals-japan-and ~ (date  accessed:
29.04.2022).

19 Ipuna Benegikxroa Ta [Ipoxypop MiXHapOAHOro KpUMiHAIBHOTO CYAy [TOOYBaIM Ha MICIISIX
BYMHEHHs] BOEHHUX 3/1091HIB PO Ha KuiBmuHi / Odin. caitt Odicy l'ennipokypopa. URL: https://
wWww.gp.gov.ua/ua/posts/irina-venediktova-ta-prokuror-miznarodnogo-kriminalnogo-sudu-
pobuvali-na-miscyax-vcinennya-vojennix-zlociniv-rf-na-kiyivshhini (Date accessed: 29.04.2022).
20 Creation of separate International Courts on the situation in Ukraine is not excluded. Thus, on
April 28, 2022, the Parliamentary Assembly of the Council of Europe called for the creation of
an ad hoc International Criminal Tribunal to prosecute those responsible for the crime of ag-
gression against Ukraine E.g., PACE calls for the setting up of an ad hoc international criminal
tribunal to hold to account perpetrators of the crime of aggression against Ukraine. Official site
of Parliamentary Assembly of the Council of Europe. URL: https://pace.coe.int/en/news/8699/
pace-calls-for-the-setting-up-of-an-ad-hoc-international-criminal-tribunal-to-hold-to-account-
perpetrators-of-the-crime-of-aggression-against-ukraine (date accessed: 29.04.2022).
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(03.04.2022) *. This special mechanism
is related to the need to establish special
investigative teams at both the interstate
and international levels. The system of
law enforcement agencies of Ukraine is
in a rather difficult situation, because it is
necessary to:

1) record a huge amount of probative
information;

2) carry out procedural actions under pre-
war criminal procedural mechanisms;

3) provide necessary number of
professionals to perform these tasks
(they are lacking due to the fulfillment
of the duty to defend the state, violation
of the oath, lack of qualifications, etc.);

4) carry out criminal prosecution in
default of or death of perpetrators or
eyewitnesses of crimes;

5) ensure that investigative teams have
access to the scene (which is not
possible due to hostilities, occupation
or mines).

It is worth noting that intensity of the
commission of crimes, some of their facts
give grounds to argue about the signs
of committing the most serious crimes,
that is, genocide, giving the disclosure of
these facts in the form of an international
public response. Thus, on April 14, 2022,
the Verkhovna Rada of Ukraine adopted
the Statement «On the Commitment
of Genocide by the Russian Federation
in Ukraine” ? that was the result of the
opening by law enforcement agencies of
proceedings regarding the facts of violence
against the civilian population after the
liberation of territorial communities of
Kyiv oblast, in Mariupol and other cities,

statements of official representatives of the
aggressor country on the denazification
and destruction of the Ukrainian people,
as well as the prohibition of the Ukrainian
language and the destruction of Ukrainian-
language books.

Obviously, collection, recording,
classification and legal evaluation of ;
probative information requires its special
protection at various stages. Thus, the
collection of ; probative information is
complicated a priori due to the involvement
of a significant number of law enforcement
officers with different levels of knowledge
and different motivations (in particular,
there can be opposition and a desire to
destroy this information). A significant
number of problems can cause information
to be deprived of the status of evidence due
tothelossofthe carriers of suchinformation
(masses of refugees and displaced persons,
destruction of storage servers due to hacker
attacks, etc.). Recording of information
carried out by law enforcement agencies
and public organizations of other countries
is certainly important and necessary,
but it can be biased and dangerous in
nature - by suggesting events that did not
happen or falsely believing the people who
turned to them in the futility of official
procedures. It should be noted that today
law enforcement agencies are only at the
initial stage of collecting such information,
but the possibility of correct interpretation
and classification of committed crimes will
depend on its proper processing.

In this context, the interaction not only
of representatives of Ukrainian, foreign,
interstate and international justice bodies,

21 Bosogumup 3eNeHCHKUH IHIIIOE CTBOPEHHs CIIEeI[iaJIbHOTO MeXaHi3My, SKHUH JOIIOMOXKe
[IPUTATHYTHU /10 BiATIOBiZQIBHOCTI 0Cib, MPUYETHUX [0 3JI0YMHIB IIPOTU YKPATHCHKOIO HAPO-
oy / Odin. caiit IIpesugenta Vkpainu. URL: https://www.president.gov.ua/news/volodimir-
zelenskij-iniciyuye-stvorennya-specialnogo-mehaniz-74057 (date accessed: 29.04.2022).

22 TIpo 3asaBy BepxoBHoi Pagm Vkpainm «IIpo BumHeHHS Pocificbkoio ®@ezepalii€eo reHOIIUIY
B VkpaiHi» : IToctanoBa BP Vkpainu Big 14.04.2022 p. Ne 2188-IX. URL: https://zakon.rada.gov.
ua/laws/show/2188-20#Text (date accessed: 29.04.2022).
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but also of legal systems is important.
Unfortunately, the Rome Statute of the ICC
cannot yet be considered a component of
current Ukrainian legislation, although
it remains an auxiliary and important
legal basis for prosecuting those guilty of
aggression against Ukraine. Therefore,
it is logical to continue the work of the
International Criminal Court to record
war crimes and war crimes in Ukraine.
It is worth noting that national criminal
legislation is the basis for representatives
of law enforcement agencies of Ukraine
in bringing guilty persons to criminal
responsibility. The predominance of
violations of the laws and customs of
war (Article 438 of the Criminal Code of
Ukraine), which are blanket and disclosed
with the help of international treaties (in
particular, the Rome Statute of the ICC that
Ukraine has not yet ratified).

In our opinion, consequence of
such rapid development of the national
criminal legislation will be its further
reformation, which will contribute to the
adoption of the new Criminal Code of
Ukraine in the post-war period. In this
context, it is appropriate to pay attention
to the activities of the Working Group on
the Development of Criminal Law of the
Commission on Legal Reform under the
President of Ukraine, which has already
proposed an incomplete draft of the
Criminal Code of Ukraine, in where the
book 11 Crimes against the international
legal order is planned with five chapters
(genocide, crimes against humanity, crime
of aggression, war crimes, crimes against
the peace and security of mankind) %.
It is clear that the adoption of the new
Criminal Code of Ukraine, for its part,
will require amendments to at least the
Criminal Procedure Code of Ukraine and

the reclassification of acts committed
by Russian aggressors against our state
and its citizens. Therefore, the proposals
included in the text of the draft Code of
Criminal Procedure of Ukraine need to be
monitored and adjusted.

Conclusions

Issues of investigating the Russian
aggression against Ukraine are complex
and large-scale, caused by the commission
of war, war crimes and other crimes, so
they require appropriate qualification —
as the alleged commission of genocide.
In this context, the interaction of state
law enforcement and judicial bodies
with relevant foreign and international
institutions is important. Therefore, today
it is essential to ratify and implement the
Rome Statute of the ICC, the jurisdiction of
which Ukraine has repeatedly recognized,
and to establish an International Criminal
Tribunal for cases where the jurisdiction of
the ICC cannot be applied.

Law enforcement agencies of Ukraine,
which carry out pre-trial investigations
into crimes committed during the Russian
aggression against Ukraine, work in
extremely difficult conditions, under which
the number of atrocities of the aggressor’s
army increases, hostilities continue, there
are no safe conditions for recording and
collecting probative information (that can
belost, if the necessary investigative actions
are not taken). The problem is also the need
to involve technical, expert and special
assistance at crime scenes and to create
qualified investigative teams. Another
challenge for law enforcement agencies
is the recording of large-scale crimes by
the aggressor, which requires the use of
non-standard equipment (for example,

23 [isnpHicTs PoGouoi rpymu 3 IWTaHb PO3BUTKY KpuMiHampHOro mpaea. URL: https:/
newcriminalcode.org.ua/article/diyalnist-robochoyi-grupy-z-pytan-rozvytku-kryminalnogo-

prava-i86 (date accessed: 29.04.2022).
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drones) and the correct procedural design.
The situation is also affected by a certain
instability of the justice system and the
need to change criminal procedural norms,
which will make it possible to conduct
investigative and judicial actions remotely
(with the help of video communication,
registers and other means of transmission
and accumulation of information), thus
securing information and introducing real
electronic justice.

Excessive concentration of attention
only in the practice of registration of
criminal proceedings is of concern (on
the website of the Prosecutor General’s
Office, a significant number of criminal
proceedings have been initiated). At the
same time, the procedural terms and scope
of investigative actions indicate that the
main difficulties of law enforcement
agencies are still ahead. Therefore, in
our opinion, the main efforts of forensic
scientists should focus on the creation
of forensic methods, algorithms for
investigating crimes and conducting
investigative actions (in particular, related
to large-scale events: shootings, mass
torture, burials, places of hostilities, etc.).

IIpoGieMH PO3CIiLyBaHH:A POCIHCHKOL
arpecii npotu Ykpainu
Muxaiiao Illenimoko

Zocnidnceno cywacruil cmau poscaidy-
8aHHA BIIICHLKOBUX, BOEHHUX MA THUWLUX 3/10-
YUHIB, CMPUUUHEHUX POCLICLKOI0 azpecieio
npomu Ykpaiuu, oxpecieHo npagosi ma npo-
YecyanvHi npobaemu ix poscaidysanus. 3gep-
HeHO Y8azy HA HAUIOHANAbHULL, THO3eMHULL ma
MIHCHAPOOHUTL Xapakmep po3cAi0y8anHs ma-
KUX 3104UHIB, U0 C8104UMb PO ix Maciumab-
HiCMb i ckaadHicms. Takodt po3ensiymo npo-
bremu, wWo BUHUKAL Yepe3 8edeHHst 60TL0BUX
0diil Ha mepumopii Ykpainu, ma ix Hacaidku
(HebesneuHicmv nposedenns caiduux Oitl, He-
cmava Keanigikosanux xkaopis, HAAGHICMb
3HAYHOL KIABKOCML OioeHUi8 1 TMUMHUACO80

nepemiwerux oci6 mowo). Mema docai-
OxceHHA N08’A3AHA 3 NOUAMKOM HeCnpo8OKO-
8aHoi wupokomacumabHoi eitinu PO npomu
Vkpainu ii HeobxiOHicmio npumsaesHymu 00
KPUMIHAALHOL  810n0610AAbHOCMI  BUHHUX
y 1i pose’azamui ocib, wo nepedbauae po3-
CidY8AHHS B0EHHUX, BILCHKOBUX MA THULUX
3/104UHIB Ha mepumopii Ykpainu il nompebye
PO38’A3aHHS OKpeMUX HA2AAbHUX NpobaeM.
Ocobausy yeazy npudineHo HegdAAUM CHPO-
bam Yxpainu pamugikysamu i imniemeH-
mysamu Pumcokuil cmamym MixcHapooHozo
KPUMIHAABHO20 CY0Yy, WO MOdHe YCKAAOHU-
MU OUIHIOBAHHS CYCNiALHO Hebe3neuHux Oill
321010 3 KpuminanvHum Kodekcom YKkpainu
il sumozamu MincHapodHozo KpUMIHANLHOZO
cydy ma cmamu Ha 3a8adi CMEopeHHI0 npa-
808020 nidrfpyHms O0As NPpUMSCHeHHs azpe-
copa 00 KpuminHaavHoi 8i0nosidanbHOCHI.
Y yvomy Konmekcmi KpUMIHAALHO-NPOUe-
cyanvHe 3aKoHO0a8CmMeo nompebye 3MiH,
AKL CNPUAMUMYMb CNPOUEHHIO Npogedents
cniduux i cydosux Oill 8 yM08aX 60EHHOZ0
CTMAHY, a MAaxoxue 3anposadtteHHIO eAeKMpPOH-
HO20 npasocydds 6 Ykpaiui (3okpema, uxo-
PUCTAHHI0 810e038’93KY 1i Ybe3neueHHIO M-
¢opmayii nid wac nepedasants ma 36upaHus
doka3o8ux 0aHux).

Kawuogi caoga: pociiicvka azpecis;
B0EHHI 3104UHL; BIILCLKOBL 3N0UUHL; PO3CAI-
dysanns; Pumcvkuii cmamym MixHapooHo-
20 KpUMIHAABHO20 CYJY; KPUMIHAAICTMUKA.
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Urgent need to develop a methodology for identifying
taxonomic belonging of animal hair using modern research
methods (identification of additional objective criteria in the case of
a comparative research on material evidence, namely: animal hair)
is considered that contributes to solving a larger range of issues raised
while appointment forensic biological examination. Authors aimed
to substantiate possibility of identifying the taxonomic affiliation
of animal hair using instrumental and microscopic methods,
in particular, scanning electron microscope, allowing forensic
biologists to study the surfaces of objects of animal origin, both of
significant linear dimensions, and of microparticles in a wide range
of magnifications ( from 10x to more than 200,000x), providing a
resolution of up to 10~ m. Obtaining a general image of the surface
and selecting appropriate areas for detailing (at the maximum
possible magnifications) does not require significant reconfiguration
of the device. A significant depth of focus provides detailed images of
various surfaces with developed relief (cracks; traces of mechanical
damage; morphological specifics of periodically reproduced surface
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structures). Contrast is the detection result of reflected electrons
(depending on the distribution of phase components differing in
chemical composition the studied sample surface). The proposed
method of researching animal hair will significantly expand
possibilities of examination of these objects: it will reduce the time
and increase the accuracy of conducting such research, as well as
make it possible to supplement illustrative material (for example,
microphotographs of hair cuticles of frequently encountered animal

species).

Keywords: animal hair; elemental composition of hair; objects
of animal origin; scanning electron microscopy; forensic biological

examination.

Research Problem Formulation

Specific expertise application from various
fields of science for the forensic science
needs is of great importance in solving
issues of strengthening law and order
in Ukraine. One of the prominent places
among the types of forensic examination is
occupied by research in the field of forensic
biology, in particular, research on animal
hair as objects of animal origin.

Hair research is an independent
evidence base for law enforcement
agencies contributing to identification

of crime tool, the persons committed
the crime, as well as to the investigation
of other circumstances. Hair is the most
common biological material and is often
the only physical evidence recovered at
crime scene.

Currently, domestic experts: medical
examiners and biologists have a number
of techniques and methods for researching
animal hair.

Development  of  science  and
technology contributes to the steady
enrichment of methods and means of
researching physical evidence. Purposeful,
scientifically based study of the signs and

properties of these objects, based on the
achievements of various scientific fields,
increases reliability of conclusions and
quality of forensic research.

Laboratory research on physical
evidence using modern methods and tools
provides detectives and investigators with
important information about crime and
criminals that is essential for the search
and detection of the latter, prevention and
detection of crimes.

Analysis of Essential Researches and
Publications

Formation of forensic examination on
animal hair is connected with research
papers of medical examiners and biologists
of different countries. Professionals who
study its morphology play a leading role in
development of animal hair research.

The important forensic significance
of hair was also highlighted by forensic
scientists and forensic physicians of
the 19th century. Thus, at the I. Pirogov
Congress of Physicians !, held in St.
Petersburg in 1885, the participants heard
and discussed the report of the assistant
prosector at the Department of Forensic

1 Bepxparcokuii C. A., 3a6ayzoBcbkuii I1. F0. IcTopist MeguuuHY : HaBd. 110Ci6. 4-T€ BUJ., BUIIP.

i momroB. Kuis, 1991. 431 c.
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Medicine of the Kharkiv University
M. O. Obolonsky “On hair in forensic
medical terms” according to which
a year later he defended his doctoral
dissertation 2, and in 1894 another
prominent physician, P. A. Minakov,
defended his doctoral dissertation
on the same topic that has not lost its
importance °.

Forensic significance of hair was
highlighted by such well-known scientists
as: L. P. Bulyha, L. K. Bulysheva,
Yu. I. Buraho, O. Yu. Kaniuka, M. V. Kisin,
O. V. Lukomska, M. L. Mamotiuk,
V. S. Mytrychev, O. I. Razorenova and
others. *

However, the issues of identifying
taxonomic affiliation of animal hair using
instrumental and microscopic methods

has not been sufficiently investigated by
domestic forensic science.

While forensic biological research
on animal hair, research objects can be:
specific animal; specific set of animals;
specific item containing treatment product
of fur of one or more animals (product
made of animal skins and fur: a collar,
coat, fur coat, floor covering, etc.); specific
volume of animal wool; specific collection
of animal skins, etc.

Prevalence of domestic and wild
animals, the use of their skins, fur, and
wool for the manufacture of clothing and
other items of daily use, etc., necessitates
the use of this type of objects as carriers of
probative information.

Obtaining such information is based
on the need to find out correlation between

2 Chisnikov V. Ukrainian professor N. A. Obolonsky - prime propagandist of anthropometric sys-

tems A. Bertilion in the Russian empire. Criminalistics and Forensics. 2016. Vol. 61. Pp. 576—582.
URL: http://nbuv.gov.ua/UJRN/krise_2016_61_63 (date accessed: 03.06.2022).

Peiicc P. A. Hay4uHas TeXHUKa paccjefloBaHUS IIPeCTYILJIEHUH : Kypc JIeKIl. / oA pel. Ipod.
C. H. Tperybosa. Caukt-IleTepbypr, 1912. C. 83 ; ABzeena U. A., Bacuznbesa O. O. I1. A. MuHakoB
U pasBUTHe CyAeOHO-MeJUIIMHCKOM 9KCIIepTU3bl Boloc B Poccuu. 30oposve u obpaszosanue
6 XXI geke : 97IeKTPOH. Hay4.-0bpa3oBar. BecTH. 2006. Ne 1. T. 8. C. 15. URL: https://cyberleninka.ru/
article/n/p-a-minakov-i-razvitie-sudebno-meditsinskoy-ekspertizy-volos-v-rossii (date accessed:
03.06.2022).

E.g.: Byznsira JI. I1. VicciefoBaHre BOJIOC XKUBOTHBIX OJM3KUX POJZIOB B MPAKTHUKE CyZeOHON
9KCIIePTU3BI : T10C00. Ay aKcepT. MockBa, 1979.108 c. ; Eadem. MeTozuka suddepeHnaatbHON
[VaTHOCTUKY BOJIOC KMBOTHBIX GIM3KUX POZOB. KprMuHaNIUCTHUKA U cyAeOHas sKCIIepTH3a.
1972. Brim. 9. C. 361—365 ; Byparo 0. 1. K 0co6eHHOCTSIM HEKOTOPHIX (PU3UKO-XUMUYECKUX
CBOMCTB MOP(OJOTMYECKH CXOZHBIX BOJOC JKMUBOTHBIX IIPU CyAeOHO-MEeAUITMHCKOM
9KCIIepPTH3e UX BUAOBOM NIPUHAAJEKHOCTH (KOMILIEKCHOE MUKPO(DOTOMETPUIECKOE,
creKTpodoTOMETpPUUECKOe,  abCOPOIMOHHO-CIIeKTporpaduIeckoe  SKCIIEPHUMEHTATIbHOE
HcCiIeloBaHMe) © AUC. ... KaHZ. MeZ. HayK. Bapuays, 1977. 168 c. ; Kanioka O. }0. MeTogu4Hi
0COGIMBOCTI JOCTi/KeHHS IIepexiZfHOro BoIoccs Iica cBificbkoro. Teopis ma npakmuka cy0ogoi
excnepmu3u i kpuminaaicmuku. 2020. Ne 22. C. 340—347. DOI: 10.32353/khrife.2.2020.27 (date
accessed: 03.06.2022) ; Kucun M. B., Bynsimesa JI. K., MamoTiok M. JI., Pazopenosa O. U.
BoJIOCHI JKMBOTHBIX KaK 00beKT Cye6HO0-0110I0TUeCKOM 9KCIIEPTU3H : yueb. 10cob. MocKkBa,
1984. 115 c. ; JIykomceka O. B. Mopdonoriuni ocobnuBocTi Bosoccst cobak mopizg Yorkshire
Terrier, West Highland White Terrier, Airedale Terrier Ta Australian Terrier / Biosnoeiuui
docailscennss — 2021 : 36. Hayk. up. Kurtomup, 2021. C. 93—96 ; Wandhare P. P., Bhosale M. S.
Trichology: a Science of Hair Examination in Identification of Dog Breeds. International Jour-
nal of Applied and Pure Science and Agriculture (IJAPSA). 2017. Vol. 03. Is. 6. Pp. 61—66. DOI:
10.22623/1JAPSA.2017.3055.FZ1ES (date accessed: 03.06.2022) ; Tridico S. R. Examination,
Analysis, and Application of Hair in Forensic Science — Animal Hair. Forensic science review. 01
Jan, 2005. Vol. 17. Is. 1. P. 17—28.
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the facts of the presence or condition of
animal hair and the circumstances of
availability to be established. Determining
the information essence and value of
information generated from the results of
hair research is the result of comparing
research data with other circums\tances
established in the case °.

Article Purpose

Justify  possibilities of  identifying
taxonomic affiliation of animal hair using
instrumental and microscopic methods, in
particular, scanning electron microscope.

Main Content Presentation

The main tasks of the research on objects
of biological origin are diagnostic and
identification.

Diagnostic tasks (in the case when
the carrier of information is the animal
hair) are, in particular, determination
of whether the hair belongs to a certain
animal within a specific classification
system (family, genus, species). The basis
of most diagnostic studies are natural or
artificial classification systems.

Identification tasks are to establish
identity of compared objects (a hair
belongs to a certain animal, a fragment
of fur is separated from a certain collar,
etc.); determination of the belonging of
the compared objects to an animal of the
same taxon, so-called common generic
belonging; clarification of the general
group belonging of the compared objects.

Thus, while examination of objects of
biological origin, it is often necessary to
compare animal hair found at the crime
scene with samples taken from persons
suspected of murder, rape, theft of animals,
wool or fur products, etc.

In the practice of morphological
research on animal hair, it is often
necessary to establish its belonging to
a certain species or a larger taxonomic unit
(kind, family). Despite a significant number
of works covering this field of knowledge,
forensic scientists and biologists still
experience some difficulties while relevant
examinations.

Currently, morphological methods of
animal hair research are the main ones
while forensic examination of such objects.
Analysis of specifics of hair structure
remains crucial for identifying their
taxonomic and group affiliation.

For identifying taxon of animal hair,
available methods are used, that involve
(along with the rest of the research)
treating the hair with a hot lye solution in
order to obtain core discs, by which taxon
of the animal can be identified.

Unfortunately, it is sometimes quite
difficult to determine taxonomic affiliation
ofhair using this method, since similarity of
morphological structure of the hair of some
animals makes it difficult to differentiate
them. In addition, for the study of downy
hair, which is often found in expert
practice, the morphological method is not
enough, because it is common knowledge
that core itself most often has a specific
composition for a specific taxon. It is
necessary to note clear inadequacy of using
in expert practice only morphological tests
of modified animal hair that was subject to
certain technological processing (fur).

Therefore, it is not always possible to
use generally accepted methods of analysis
to solve the problems of forensic biological
research of animal hair that is why
development of new methods of research
of biological materials is urgent. One of
these methods is determining content of
elements in biological objects.

5 Kwucua M. B.,, Murpuuer B. C. CyzebHO-Ouosornyeckas 3KCIEPTH3a BOJOC >KMBOTHBIX:
MeTOAUYeCKoe Iocobue A 9KCIIePTOB, cieZoBaTenel 1 cyzei. Mocksa, 1996. 136 c.
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Recently, we have observed an
increase in interest in the study of the
content of macro- and microelements
in the human body in normal conditions
and in the presence of pathological
conditions. They are necessary for
almost all the most important life
processes, as well as for the normal
course of many metabolic reactions and
the implementation of physiological
functions °. However, in forensic biology
(in contrast to medicine), the study and
use of this knowledge remains limited
and not in sufficient demand. According
to modern concepts, the elemental
composition of hair reflects the condition
of humans and animals better than other
bioindicator systems. In addition, the
use of special hair research methods
makes it possible to detect elements and
substances a long time later (after days,
weeks, years). A valuable characteristic
of hair as an object of research is its
resistance to influence of natural factors.
In connection with the above, there is
a need to apply new methods of animal
hair research in order to reveal additional
identification and diagnostic signs.

Following issues may be asked for
forensic biological examination:

+  “Does presented object-carrier
contain objects of animal origin, in
particular hair?”;

*  «Are the detected objects animal
hair?»;

+  “If detected objects are animal hair,
what is its taxonomic affiliation?”;

+  “Does detected animal hair come
from the animal hair or from a fur
product?”;

« “Is the object exposed to
specific factors of the external
environment?”;

+  “Do hair found on the -carrier
object and hair of a certain
animal (animal hair product) have
a common generic (taxonomic) or
group affiliation?”;

+  “To what breed of animal does the
detected hair belong? Is it the same
as the hair taken as a sample?”;

+  “From what part of the animal
body does the detected hair come
from?”;

+  “Does detected hair belong to this
particular person?” etc.’

One of the traditional methods of hair
research is the macroscopic method. In
addition, the color, shape and length of
the hair are determined. To determine

6 MeguuHa Giosoris : mizpydHuK / 3a pea. B. II. Ilimaxka, 0. I. Baxxopu. Binuuris, 2004. 656 c. ;

M’acoezoB B. B. BMicT Makpo-iMikpoeseMeHTiB BOpraHax Ta TKAHUHAX Iy PiB, TOKCUKOBAHUX
CUHTE30BaHUMMU ITOBEPXHEBO-aKTUBHUMU PEYOBUHAMU. BYKOBUHCHKUIL MeOUYHUI BICHUK.
2000. T. 4. Ne 3. C. 206—212 ; Illax6a3or B. I, I'puroposa U. A., Hocarenko II. E. Orenxka
COCTOSTHUS 3/[0POBbsI HACEJIEHU C UCII0JIb30BAHNEM HOBBIX 6M0DU3NIECKUX HHTErPATbHBIX
MeTOoZ0B. Meduyunckas IK0A02Us, eUuUeHd Npou3soiCcmeeHHOl U OKpyicaloueli cpedul : PETUOH.
Hay4.-lpakT. KoH}. Xapbkos, 1995. T. 2. C. 136—138 ; Aggett P. J. Physiology and metabo-
lism of essential trace elements: An outline. Clinics in Endocrinology and Metabolism. 1985.
Vol. 14. Is. 3. Pp. 513—543. DOI: 10.1016/s0300-595x(85)80005-0 (date accessed: 03.06.2022) ;
Frieden E. A. Survey of the Essential Biochemical Elements / Biochemistry of the Essential
Ultratrace Elements. N. Y. ; L., 1984. Pp. 1—16 ; Matsumoto K., Inagaki T., Hirunuma R., Eno-
moto S., Endo K. Contents and uptake rates of Mn, Fe, Co, Zn, and Se in Se-deficient rat liver
cell fractions. Analytical Sciences. 2001. Vol. 17. Is. 5. Pp. 587—591. DOI: 10.2116/analsci.17.587
(date accessed: 03.06.2022).

OCHOBY CyZI0BOT €KCIIEPTU3U: HABYAIbHUH TOCIGHUK /15t HaxiBLIiB, IKi MAIOTh HAMIp OTpUMAaTH
abo migTBepAuTH KBasidikarito cyzoBoro ekcuepra / aBr.-yriai.: JI. M. lonoBueHko, A. 1. JIoso-
BuH, E. B. CimakoBa-EdpemsaH Ta iH. Xapkis, 2016. 928 c.
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the hair color, it is washed in warm water
with soap and degrease with ether. For
measuring the length, a ruler is placed
on the hair and carefully straightened. By
shape, hair is divided into straight, arc-
shaped, wavy, curly. The shape of the hair
is determined by studying each individual
hair.

One of the main methods for solving
issues of forensic biological examination
is microscopic examination. Hair is
an epidermal keratinized formation
containing a root part, fixed in the skin
at an angle to the surface and a stem
part (shaft). The root of the hair ends
with a thickening (hair follicle) and the
peripheral end (shaft) ends with a tip of
various shapes (needle-shaped, in the
form of a broom, etc.).

There are three layers in hair:

1) core, or brain substance that is located

2) cortical substance containing cells
stretched along the hair. They contain

a pigment that determines hair color;

3) cuticle that is surface layer of thin
cells located in the form of scales (tiles)
along the entire hair shaft. Cuticle
scales can vary in size, shape, and
location in the hair in different animal
species. Furthermore, the shape, size
and location of the cuticle scales can
vary according to the length of the hair.
For example, the hair of mammals is
divided into several types: guides of the 1st-
3rd order, spiny hair of the 1st-4th order,
downy hair of the 1st-4th order, vibrissae.
Currently, methods of microscopic
analysis of hair based on the features of
the cuticle and core have been developed,
which make it possible to determine
whether an animal belongs to a specific
group, for which specialists use catalogs

of photos of the hair of these animals
(standards). However, these methods are
not applicable when the required standard
is missing from the catalog.

Recently, researchers often turn to
highly informative methods ® (for example,

in the central part of the hair and
contains one or more rows of cells.
The core of the hair is made up of
cells, which size and shape of differ in
different animals. In thin hair, the core
can be missing;

8 E.g.: Bamanwok 0. B., ITegau A. [I., Iknapcekui B. I. CkaHyBaIbHUH TesleBi3iHHUNI ONTUIHUH
yabprpadioseToBU MIKPOCKON /IS AOCTIpKeHHs GionorivHmx Mikpoob’ekriB. Bicnuk Hauyio-
HAAbLHO20 YHigepcumemy «JIvgiscvka noaimextika». 2009. Ne 645 : PazgioeseKTpOHIKa Ta TeIeKo-
myHikanii. C. 243—252. URL: https://ena.lpnu.ua/bitstream/nth/2513/1/38.pdf (date accessed:
03.06.2022) ; ACTV B A.1.1-9-94. MeToz eneKTpOHHOI MiKpockomii maTepianiB. TepmiHu Ta
BU3HAYEHHH : 3aTB. HaKa30M MiHOyzapxiTekTypu YKpainu Big 12.04.1994 p. Ne 83. YnHHUH Bif
01.10.1994. URL: http://online.budstandart.com/ua/catalog/doc-page.html?id_doc=5031 (date
accessed: 03.06.2022) ; Kodaros A. B., Kobunsiacskuii O. JI., laBugosa O. O. Kpuminanictuuse
JociipreHHs 6iooriaHNUX 06°EKTIB : MeTo. pek. Kuis, 2011. 48 c. (Cepis «KpumiHamicTuuHe 3a-
GesnevyenHs») ; Yepenus B. T., BacuibeB M. A. MeTob! v IpUOOPEI 11 aHATN3A IOBEPXHOCTH
MaTepHuasoB : CIIPaBOYHUK. Kues, 1982. 400 c. ; Ayache J., Beaunier L., Boumendil J., Ehret G.,
Laub D. Sample Preparation. Handbook for Transmission Electron Microscopy : Methodology.
New York, 2010. 338 p. DOI: 10.1007/978-0-387-98182-6 (date accessed: 03.06.2022) ; ly6poBCh-
kal. M., Byrenko T. L., 'purop’esaI. B. IlepeBaru i MOXJIMBOCTI aTOMHO-a06COPOLIFHOI CIIEKTPO-
doTomeTpii Ta 1a3epHOI Mac-CIIEKTPOMETPil IPK KOHTPOJII eIeMEeHTHOI'0 CKJIAZy ITIOPOIIKOBUX
MatepianiB. Bichux Yepkacvkozo JepicagHoeo mexHonoeiunozo yHigepcumermy. 2004. Ne 2. C. 96—
100 ; 3asines [I. M., IIpuctyna B. B. MOXXIHMBOCTI Ta ITepCIIEKTHUBY 3aCTOCYBAHHS €JeKTPOHHOI
MiKpOCKOIIii 3 peHTreHO(IyOPeClleHTHUM eHeproAUCIIepCifHUM MiKpoaHalIi3oM B CyZOBiH
excrieptusi. Kpuminasicmuka i cydoea excrepmu3a : MDKBIZOM. HayK.-MeTOZ. 30., IIPUCBSY.
105-pi4. 3acHYB. cyZA. ekcnept. B Vkpaini. 2018. Bum. 63. 4. 1. C. 357—371. URL: https://digest.
kndise.gov.ua/wp-content/uploads/2019/03/40.pdf (date accessed: 03.06.2022) ; Ilpyauyc I. H.,
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nuclear-physical methods of elemental
analysis), which provide information
about the content of the most important
bioactive macro- and microelements
in biological objects of various levels
of organization. These methods are
characterized by high accuracy.

The main advantages of nuclear

physics methods (compared with
traditional chemical and biophysical
methods):

« high absolute sensitivity (mcg/g),
which allows to analyze even
a very small amount of substance;

« ability to determine a significant
number of elements at the same
time;

« high sensitivity to concentration

(up to 1 mcg);

+ ability to analyze both thin layers

ofthe substance and bulk samples;

+  ability to conduct non-destructive

analysis;

« speed of obtaining information

(up to 10 minutes per target);

« automation of measurements and

processing of results.

For carrying out research using the
above-mentioned methods, researchers
chose animal hair that is most often found
in practice of forensic biologists, as well
as human hair.

Preparation of hair samples for
research using the gamma activation
method does not require the use of
many chemical reagents, long time, etc.
compared to the preparation of these
objects for other types of analysis. Thus,
for gamma-activation analysis, hair
samples were processed according to the
P. J. Barlow method: they were washed

twice with distilled water, followed by
treatment with a mixture of ethanol and
diethyl ether (1:1), dried at a temperature
of 250 °C, weighed on an analytical
balance and packed in aluminum foil. For
the gamma activation analysis, the weight
of the hair sample was approximately
0.5 g (the weight of the sample may be
less). The sample was placed in foil and
reweighed. All packages were numbered
and placed in a common foil pencil case
that was placed under the beam of a linear
electron accelerator.

Irradiation was carried out on a linear
electron accelerator with a beam of
bremsstrahlung gamma rays with an
energy of 24 MeV and a current of 700 pA.
The sample activation time was 3 days.
Upon completion of the activation, the
samples were removed from the pencil
case and successively transferred to
the detector, which registers the given
activity. We used a Ge(Li) detector with
a volume of 50 cm?, manufactured at the
Kharkiv Physical and National Science
Center Kharkiv Institute of Physics and
Technology (KIPT), the resolution of
which was 2.8 keV (on the 1333 keV line).

The detector was connected to the AI-
1024 pulse amplitude analyzer. Calibration
of the energy scale of the spectrometer
was performed using a set of sample
spectrometric sources (OSGI, kit Ne 69).
To measure the activity of the samples,
they were sequentially installed on the
end of the cover of the cryostat, behind
which was the Ge(Li) detector. In the
process of measuring the above activity,
the stability of the position of the channel
(energy) of the gamma spectrometer was
monitored. The spectrum acquisition

Mxnapcekuii B. 1., [legan A. [l. CkaHy04YNI ONTUIHUE MIKPOCKOII /JIs KIiHi4HOT 1abopaTop-
HOI giarHocTukU. IIpukaadua padioenekmponika. Cman i nepcnekmugu possumky MP®’2008 :
Te3u Aoml. 3-ro MixHap. pagioenexTp. dopymy (Xapkis, 23—25.10.2008). Xapkis, 2008. T. 4.

C.127—-131.
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time ranged from 10 min to 5 h
(depending on the activity of the sample).
The resulting spectrum was processed
on an amplitude analyzer. The absolute
values of concentrations of macro- and
microelements were determined using
standard samples. The detection limit of
the elements was 10—10~" % by mass.

oo+
1000 7

As a research result, approximately 30
spectra of hair samples were obtained, in
which the following main elements were
detected: Ca, Na, Mn, Cr, Zn, Pb, Sr, Nj,
Zr, I (Figs. 1-3). It seems possible to detect
more elements, provided that the period
of start of registration on the detector is
reduced.

0 800 900
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Fig. 1. Spectrum of domestic dog hair
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Fig. 2. Spectrum of domestic cat hair
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Fig. 3. Spectrum of domestic goat hair
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The analysis of obtained results
by absolute value, taking into account
root mean square deviations, shows
that there are certain differences in the
content of macro- and microelements
between families and genera of animals.
Quantitative characteristics of the detected
elements in the samples make it possible
to detect interfamilial and intergeneric
differences using correlation analysis.

In addition to the research on
animal hair by the gamma-activation
method, a priority and powerful
direction is research using scanning
electron microscopy that is based on the
registration of analytical signals arising
from the interaction of a focused beam
of accelerated electrons (electron probe)
with the object surface under research.

Scanning  electron  microscopes
(hereinafter referred to as SEM) are
actively used in various fields of materials
science, as they have (due to the physical
principles of image formation) a number
of significant advantages over any optical
microscopes. These advantages include:

« magnification up to 1000000x,

that is fundamentally unattainable
for Bright-field microscopy (BF);

+ significantdepth of focus makingit

possible to research relief specifics
of volumetric samples (surfaces
of fractures, mechanical traces
of contact interaction, individual
hair samples, microparticles of
various morphological structures,
etc.);

« ability to receive images with

phase contrast of multiphase
objects.

While interaction of accelerated
electrons with the substance atoms of the
sample under research, we observe the
following main physical effects:

52

secondary electron emission, i.e.,
release of electrons beyond the
electron shells of the atoms of
a substance due to the acquisition
of additional energy, exceeding the
binding energy, from the electrons
of the primary beam. Secondary
electrons (hereinafter referred
to as SE) are low-energy, and
the intensity of their formation
depends mostly on the angle of
contact of the electron probe
with the surface of the sample.
Therefore, images in secondary
electrons have a maximum depth
of field;

elastic reflection of primary
electrons by atoms of the substance
under study at angles of =90° to
the surface of the sample. Such
electrons are called backscattered
electrons (hereinafter referred to
as BSE). Probability of occurrence
of elastic reflection is proportional
to the atomic density in the area
of interaction of the substance
of the object with the primary
electron beam. Accordingly, their
registration makes it possible to
obtain phase-contrast images;
X-ray fluorescence is producing
electromagnetic radiation with
defined energies (wavelengths)
that correspond to energy
differences between the internal
electron shells of the atoms of
the sample substance (due to the
transition of electrons to positions
on lower shells, released in the
process of interaction with the
primary beam). Determining
the numerical values of these
energies  (wavelengths) and
the intensity of corresponding
fluorescence maxima is a tool for
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establishing the qualitative and

relative quantitative elemental
composition of the research
object;

formation of Auger electrons.
While ionization of the inner
atomic shells, there is a possibility
of the atom returning to its ground
state without emitting a quantum
of energy. In this case, excess
energy is transferred to one of
the electrons of the atom that as
a result, leaves its boundaries. The
numerical value of the energy of
such an electron does not depend
on the energy of the primary
electron, but is determined by the
structure of the electron shells.
This phenomenon is the basis
of Auger electron spectroscopy
(AES);
cathodoluminescence is emer-
gence of electromagnetic radiation
in the visible, ultraviolet, and
infrared ranges due to multiple
ionization of target atoms under
the action of an electron beam.
The study of cathodoluminescence
is used in scientific research in the
field of solid state physics.
Furthermore, informative analytical
signals use the current of absorbed
electrons and the current of electrons that
have passed through the sample.
Secondary electrons (SE) are registered
mainly by the Evergarth-Thornleydetector,
a scintillation type detector. Secondary
electrons emitted by the sample surface
have negligible energy (< 50 eV), so they are
attracted (if they enter the detection zone)
by the electric field of the detector, where
they are accelerated and collide with the
surface of the phosphor, causing a flash
of light. The optical signal is registered
by a photoelectric multiplier (hereinafter
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referred to as a photomultiplier). The
electrical signal from the photomultiplier
is amplified and, after digital processing,
converted into a gray level on the
electronic image. The process occurs in
correlation with the coordinate position
of the primary beam at a certain point on
the surface of the object, thanks to which
a relief image of the scanned surface is
formed. Backscattered electrons have
a much higher energy, so they are not
captured by the detector field and they
practically do not affect the formation of

the image.

Both scintillation and semiconductor
detectors are used to register
backscattered electrons: reflected

electrons (BSE). Semiconductor detectors
are usually builtaccording tothe scheme of
a semiconductor diode, which additionally
has, in addition to p- and n-conductivity
zones, a zone of its own conductivity
(depleted of charge carriers). If an ionizing
particle (in particular, electron with
sufficient energy) enters this zone, carriers
of electric charge are formed in so-called
electron-hole pairs that are registered in
the form of an electric current pulse.

X-ray fluorescence is registered
by two types of detectors — a cooled
semiconductor  detector, which, in
combination with an electronic analytical
signal processing circuit, simultaneously
registers the characteristic maxima of
X-ray fluorescence energies of the atoms
of the substance of the object in the full
energy range available for registration
(Energy Dispersive X-ray Fluorescence
(EDXRF).

Detectors by wavelengths use the
phenomenon of X-ray diffraction on single
crystals.

Theuseof SEMmakesitpossibletostudy
the surfaces of both objects of significant
linear dimensions and microparticles in
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a wide range of magnifications (from 10x
to more than 200,000x). In addition, it
is possible to provide a resolution of up
to 10 m. Therefore, without significant
reconfiguration of the device, it is possible
to quickly obtain a general overview image
of the surface and select the appropriate
areas for detailing at the maximum
possible magnifications.

Significant depth of focus makes it
possible to obtain detailed images of
various surfaces with developed relief
(namely: cracks, traces of mechanical

damage, morphological features
of periodically reproduced surface
structures).

BSE detection provides the ability
to form a contrast depending on the
distribution of phase components that
vary in chemical composition, on the
surface of the test sample.

The corresponding images obtained
using the Tescan Vega3 microscope are
indicated in Figures 4 and 5.

b b

WD: 15.99 mm

Fig. 4. Animal down hair
(magnification 1190x1190)

View field: 232 ym
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WD: 15.98 mm
Det: SE

SEM MAG: 3.33 kx | Date(m/dly): 02/12/18

View field: 83.0 ym

Performance in nanospace

Fig. 5. Detailed image of the figure of the
animal’s down hair cuticle (magnification
3330%)

Conclusions

Thus, wusing a scanning electron
microscope, biologists can study the
surfaces of both objects of animal
origin of significant linear dimensions
and microparticles in a wide range of
magnifications (from 10x to more than
200,000%). In addition, it is possible to
provide a resolution of up to 10 m.

Without major adjustments to the
instrument, you can get a general overview
of the surface and select the appropriate
areas for detailing at the maximum
possible  magnifications.  Significant
depth of field makes it possible to obtain
detailed images of various surfaces with
developed relief (such as: cracks, traces
of mechanical damage, morphological
specifics of periodically reproduced
surface structures).

BSE detection provides the ability
to form a contrast depending on the
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distribution of phase components that vary
in chemical composition, on the surface of
the test sample.

The proposed methods for researching
animal hair will significantly enrich
the possibilities of examination of the
specified objects: it will make it possible
to reduce the time and increase the
accuracy of conducting such studies, as
well as to supplement illustrative material
(for example, microphotographs of hair
cuticles of various types of animals, which
are often encountered while forensic
researches).

Use of modern research methods makes
it possible to identify additional objective
criteria in the case of a comparative
research on animal hair that will contribute
to solving a larger range of issues while
forensic biological examination.

BcTaHOB/IEHHS TAKCOHOMIYHOT
HAaJIE;KHOCTI BOJIOCCS TBAPHUH
3a I0NOMOTr 00 iHCTPYMEeHTaIbHUX
i MiKPOCKOIIIYHHX METO/iB

Japuca Jlepeua, Oaexcandp Bop3sos,
®aopin Pycimopiy

Posznanymo nazaaviy nompeby 8 pospo-
bnenHi memoduku 04 8CMAHO6AEHH MAK-
COHOMIYHOL HA/eHCHOCTL 8010CCA MEAPUH 34
Jdonomo2010 CyHacHux Memodié JocAi0NceHH
(susenenns dodamkosux 06 €KMUBHUX KPU-
mepiig y pasi NopieHANbHO20 00CAIONHEHHA
peqosux 00ka3i8 — B040CCSA MBAPUH), U0
Cnpusie po3s’a3anHio 0iAvloz0 KoAd Nu-
mauv, nocmagaeHux nid 4ac NpusHa4eHHs
cy0ogo-6ionoziunoi  excnepmusu. Asmopu
MAAU HA Memi 00SPYHIMY8amu MONCAUBICTIL
8CMAHOBACHHS TMAKCOHOMIYHOL HANRHCHOCT
80/10CCsL MBAPUH 3a JOTIOMO2010 THCTPYMEH-
MAAbHUX | MIKPOCKONIMHUX Memodig — 30-
Kpema, CKaHy8anbHO20 eeKMpPOHH020 MIKpPO-
ckona, aKuil dae amozy excnepmam-6ionozam
8uUBYAMI N06epXHI 00°€kmi8 MEAPUHHO20
N0X00%#eHH s AK SHAUHUX ATHITHUX pO3MIpIs,

max i MIKpowacmuHoK y wupokomy diana-
30M1 npupowens (8id 10x do nonad 200 000x),
3abesneuyroul  po3diavHy 30amuicms 0o
10-9 m. OMpuUMAHHSA 3A2aAbHO20 300paAdHceH-
HS 108epXHi 1l eubip 6i0n08i0HUX OLAAHOK
0na demanizauii (3a MakcUMAanbHO MOMCAU-
8ux 30i/blUeHb) He nompebye icmomHoeo ne-
peHarawmysanus npuaady. 3Hauna eaubu-
Ha piskocmi dae Jemani3o8ani 300paxceHHs
PISHUX N08EPXOHb 13 PO3GUHEHUM PeabePoMm
(3ramu; cAidu MexXamivHUX NOUKO0OHeHb;
MOponoeiuHi  0c06AUBOCMT  NOBEPXHEBUX
CMpyKmyp, wo nepioduyHo 8i0meoproionb-
ca). Konmpacmuicmuv € pesyavmamom Oe-
TeKMY8aHHs 8100UMUX eAeKMPOHIE (3anexHc-
HO 610 po3nodiny nosepxHero 00CAI0HCYBAHO20
3paska a3o8ux KOMNOHEHMIB, WO Pi3HAMb-
€ 3a XIMIYHUM CKAadom). 3anpononosana
Memoduka 00CAiOHeHHs B8040CCS MEApUuH
CYMMEBO POIWUUPUML MOMAUBOCTL eKCnep-
MU3U 3A3HAYEHUX 00°€KMI8: 3MEHWUMb 4ac
1 30i1bWUMb MOYHICMb NPoBedeHHs ma-
Kux 00CAi0xHeHb, a makod 0acmv 3mMo2y Nno-
nogHUMU iAlocmpamugHuil mamepian (Ha-
npukaad, Mmikpogomozpagiamu Kymukyau
gonoccs 8udis MEAPUH, U0 HACmo 3ycmpiua-
10MbCs).

Karouoei caoga: sonocca meapun; ene-
MeHmHuUil ckaad eonoccs; 00’ckmu mea-
PUHHO020 NOX00XMCeHHS; CKAHYBAAbHA eNeK-
MPOHHA MIKpOCKONis; cY0080-010/10214HA
excnepmusa.
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Authors aimed to summarize experimental researches of affecting
properties of monolithic .22 Long Rifle bullets after their ricochet
from various types of obstacles. Alternative criterion for evaluating
the affecting properties of bullets is proposed using this criterion it
is possible to forecast the degree and severity of bodily injuries after
ricochet. Specifics and conditions under which fragmentation of
monolithic small-bore bullets occurs are revealed, as well as flight
speed of bullets and their fragments after impact-contact interaction
with obstacles of various types is determined. Special attention is
paid to research on interaction nature of bullets and their fragments
with a viscoelastic environment imitating biological human body
tissues after ricocheting. It has been determined that energy concept
of affection to biological target and criteria for its evaluation
research on affecting properties of bullets after ricochet have limited
application, since it is not always possible to accurately determine
initial conditions of hitting as the bullets themselves as their
individual fragments. Obtained results of experimental research and
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field tests made possible to form an alternative criterion for assessing
the severity of bodily injuries that a person suffered as a result of being
hit by small-bore lead bullets after ricocheting. It is the length of the
wound channel caused by a bullet or its fragments as a result of their
impact on a person’s body after ricocheting. A calculation method for
determining the length of the caused wound channel is proposed that
can be used in forensic expert practice to determine potential injury
to human life and health.

Keywords: energy concept of target hitting; calculation method;
affecting properties; alternative evaluation criterion; length of
the wound canal; imitator of biological tissues; small-bore bullet;

ricochet.

Research Problem Formulation

Forensic research on specifics of impact-
contact interaction of bullets, fragments
of bullets or individual structural elements
after their ricochet from surfaces of
relatively dense obstacles with biological
objects is quite a difficult task. The
main difficulties arise while research on
affecting properties of these objects and
the assessment of their ability to inflict
bodily harm on human body of varying
severity, since there are no scientifically
based methods for such studies, and the
modern energy concept of target damage,
which is used in forensic ballistics, in such
cases has a rather limited application.
First of all, this is due to inability to
determine initial conditions for hitting
a bullet destabilized after the ricochet and
the chaotic fragmentation of the bullet due
to its impact-contact. In this connection,
there is a need to apply an alternative
criterion for evaluating the affecting

properties of bullets after ricochet and to
introduce a limit value of this parameter.
In addition, in the practice of forensic
ballistics, it is necessary to introduce
a calculation method for assessing the
affecting properties of bullets after
ricochet, which will make it possible to
predict the severity of damage caused to
human life and health.

Analysis of Essential Researches
and Publications

Modern experts in the field of forensic
ballistics, including M. and L. Haag !,
G. A. Rathman 2% Z. Kotas, C. E. Reno 3,
A.V.Kofanov*and others, paid considerable
attention to research on ricochet. However,
they mainly have a practical orientation
related to the experimental reproduction
of conditions of ricocheting of balls, or
consider only the consequences of real
cases of ricocheting of balls from the
surfaces of various types of obstacles

1 HaagL. C. Bullet Ricochet: An empirical study and a device for measuring ricochet angle. AFTE
Journal. 1975. Vol. 7 (3). Pp. 44—51 ; Haag M., Haag L. Shooting incident reconstruction. 2020.
560 p. DOI: 10.1016/C2018-0-03137-0 (date accessed: 11.05.2022).

2 Rathman G. A. Bullet ricochet and associated phenomena. Ibidem. 1987. Vol. 19 (4). Pp. 374—

381.

3 Kotas Z., Reno C. E. A Case Study in the use of bullet ricochet experimentation to provide evi-
dence in a homicide. Ibidem. 2014. Vol. 46 (3). Pp. 211—217.

4 KodanoB A. B. TeopeTwuHi Ta HIpaKTHUYHI AacCIeKTH MOJEJIIOBAHHSI PUKOIIETyBaHHSI
BOTHEIIAJIPHOT'O CHAapszAa IIPU IIPOBeZeHi eKCIIepPTHOrO eKCIepuMeHTy. Kpuminasicmuka
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(in particular, E. Thompson, R. Wyant °,
0. V. Kolomiitsev ¢ A. O. Husentsov,
A. A. Artiushyn, V. A. Danylova 7).
A small amount of research papers is
devoted to determining the aeroballistic
characteristics of bullets after ricochet 8,
aswell asto computer modeling of physical
processes that occur while ricocheting of
various types of affecting elements °.

A separate direction is research on
consequences of ricochet of bullets, which
isoutlinedintheworksofforensicmedicine
professionals °. The leading topic of these

research papers is determination of a set
of signs of gunshot wounds, characteristic
of cases of bullet ricochets from various
types of obstacles. Another branch of
research on the ricochet of bullets of
different calibers is wound ballistics !
determining combat effectiveness of
action against a live target. A significant
part of research papers is devoted to
research on physical processes that occur
while the impact-contact interaction of
balls with the surfaces of obstacles (mostly
metal ones ?). At the same time, extremely

i cydosa excnepmu3sa : MDKBIZOM. HayK.-MeToZ. 30. 2018. Bum. 63 (1). C. 310—322. URL: http://
nbuv.gov.ua/UJRN/krise_2018_63%281%29__36 (date accessed: 11.05.2022).

Thompson E., Wyant R. Asphalt skip shooting reconstruction. AFTE Journal. 2003. Vol. 35 (1).
Pp. 74—758.

KonomitinieB O. B. MeToz pO3paxyHKOBOIO Ta €KCIIEPUMEHTAIBHOI'O BU3HAYEHHS BUIJIALY
CHaps/a CIeIlialbHOTO IPHU3HAYeHHA i3 33/JaHMU aepPOANHAMIYHUMU BIACTHUBOCTSAMM : JVIC.
... KaHZ. TeXH. HayK. XapkiB, 2005. 234 c.

T'ycenmnos A. O., ApTiommH A. A., /lanmiosa B. A. Teopusa 1 IpakTHKa CO3JaHUSA MOJeENIN
PHKOIIIETa OTHECTPENIBHOTO CHapsiia B YCIOBUAX JabopaTOpHOro skcrnepumeHTa. Cydogo-
banicmudni 0ocaidxnceHHs MA CYMINCHI 2aAY31 3HAHD © TIEPIIL. MIXKHAP. HayK.-IPaKT. ceMinap. Kuis,
2009. C. 30—35.

Shepitko V., Shepitko M., Simakova-Yefremian E., Kolomiitsev A. The Determination of the
Bullet Velocity After Ricochet Using Computer Modeling. AFTE Journal. 2020. Vol. 52 (2). Pp.
98—102.

Mozxnes J. F., Froyland @., Skriudalen S. et al. On the study of ricochet and penetration in sand,
water and gelatin by spheres, 7.62 mm APM?2, and 25 mm projectiles. Defenice Technology. 2016.
Vol. 12. Pp. 159—170. DOI: 10.1016/.dt.2015.12.004 (date accessed: 29.11.2021).

10 Digmmu JI. M. OrHecTpesbHBIE IOBPEXKJEHUs. BpaueOHOE U KPHUMHUHATUCTHUYECKOE
pacriosHaBaHMe U oljeHKa. TamkeHT, 1963. C. 31—109 ; [Tomtos B. JI., Illurees B. b., KysHeros
JI. E. CynebHo-MenunHCcKast 6amnuctuka. CaHkT-IleTepOypr, 2002. 656 c. URL: https://djvu.
online/file/hkakzDMC5I3P (date accessed: 29.11.2021).

11 Osepenxosckuii JI. B., I'ymanenko E. K., Bospunues B. B. PaneBas 6amnuctuka. CaHKT-
Ietepbypr, 2006. 374 c. ; Jenucos A. B., Tropun M. B., CoxpanoB M. B. u ap. OcobenHoctu
[IOpayKeHUs JKUBBIX Ilejlell B 30He PUKOIIeTa IIy/Ib IIPU CTPeIb0e 10 TBEPABIM IperpasaM.
Becmuux Poccuiickoil 80eHHO-Meduyutckoll akademuu. 2014. No 1 (45). C. 179—184.

12 Jauhari M. Bullet ricochet from metal plates. The Journal of Criminal Law, Criminology, and Po-
lice Science. 1969. Vol. 60 (3). Pp. 387—394. DOI: 10.2307/1141995 (date accessed: 29.11.2021) ;
Burke T. W., Rowe W. F. Bullet ricochet: A comprehensive revive. Journal of Forensic Sciences.
1992. Vol. 37 (5). Pp. 1254—1260. DOI: 10.1520/JFS13312] (date accessed: 29.11.2021) ; Kar-
get B., Joosten U. A case of «boomerang» bullet ricochet. International Journal of Legal Med-
icine. 2001. Vol. 115 (2). Pp. 70—71. DOI: 10.1007/s004140000148 (date accessed: 29.11.2021) ;
Bimenko O. I., Kupuuenko O. O., ITaBznos /. B. [locmifiykeHHs BIUINBY MaTepiasly MeTaJbHOTO
€JIeMEHTy Ha XapaKTEePUCTUKHU pHUKouieTy. 36ipHuK Haykosux npauv Hayionaavnoi eeapdii
Vkpainu. 2017. Bum. 2 (30). C. 15—21. URL: http://nbuv.gov.ua/UJRN/znpavs_2017_2_5 (date ac-
cessed: 29.11.2021) ; T'uBepr II. B. KppuMuHanucTr4deckoe uccieoBanre BUHTOBOK AIRSOFT,
MO/IEPHUBUPOBAHHBIX /IJIST CTPEIBObI TATPOHAMY Kanubpa 5,56 x45 mm. Teopis ma npakmuka
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insufficient attention has been paid to
research on the affecting characteristics as
the bullets themselves as their fragments
after ricocheting: only separate research
papers are related to research on energy
characteristics of affecting elements after
ricochet .

Most of mentioned research papers are
devoted to research on FM] bullets with
steel or lead cores. However, the affecting
properties of bullets of small-bore rimfire
cartridge (in particular, .22 Short and .22
Long Rifle, hereinafter referred to as .22
LR) are not paid enough attention, despite
the fact that they are the most common
and most often become objects of forensic
ballistics and legal medicine.

Article Purpose

Experimental research on affecting
properties of monolithic bullets of the

.22 LR caliber after their ricochet from
surfaces of various types of interference.
Based on obtained results of full-scale
tests, to propose an alternative criterion
for assessing their affecting properties
that will make possible to forecast the
degree and severity of bodily harm caused
to a person by a bullet or its fragments as
a result of ricochet.

Main Content Presentation

For experimental researches, 5.6
mm sport rimfire cartridges (.22 LR),
equipped with a monolitic lead bullet,
and 5.6 mm pistols of the Grand Power
K22 S and K22 X-TRIM models were used
(see Fig. 1—3).

Fig. 1. 5.6 mm sport rimfire cartridges

cydosoi excnepmu3u i kpuminanicmuku. 2018. Bu. 18. C. 301—308. DOI: 10.32353/khrife.2018.34

(date accessed: 29.11.2021).

13 Iletpyuenko O. C. Illoso BUBUYEHHS B3AEMOJII KyJIi Y1 OCKOJIKA CHAPSI/A 3 IEPEIIKO00. 30ipHUK
Haykosux npayp Biilicokosoi akademii (m. Odeca). TexHiuni nayku. 2015. Bum. 2 (4). C. 74—81. URL:
http://nbuv.gov.ua/UJRN/zbnpva_2015_2_13 (date accessed: 29.11.2021); Ilerpyduenko O. C.,
®iroz O. B., Bimamr O. B., Benuuko JI. [I. locnimxeHHs criBygapy TBepzux Tia. VII Haykoso-
npakmu4Ha koHgeperyis : 36. Te3 gomnos. Xapkis, 2017. C. 125 ; Bixenko O. 1., Kupuuenxo O. O.,
ITaBnos /[I. B. MeToguKa 3HIXEHHS €HEPreTUYHUX XapaKTEePUCTUK IOPAKAIOIOT0 eJIeMeHTa
micsis BimbuTTA Bif mepemkonu. Science Rice. 2018. Vol. 4 (45). P. 14—18. DOI: 10.15587/2313-

8416.2018.129326 (date accessed:: 29.11.2021).
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Fig. 3. Right and left sides of the 5.6 mm Grand Power K22 X-TRIM pistol

Experimental firing in a series of 25 shots
was carried out in a concrete block of curb,
white silicate bricks and a metal slab, the
angle of meeting of bullets with the surface
of obstacles was 0-30°. Due to the relatively

RN

low speed of the bullets at the time of impact,
it was possible to obtain data on the energy
characteristics of the bullets and their
fragments after the ricochet. The results of the
research are given in Table 1-3 and in fig. 4—6.

Table 1

Ballistic characteristics of the affecting elements before and after the ricochet while
firing at the concrete block with 5.6 mm rimfire cartridge from the Grand Power K22 S
pistol (only scoring shots)

Shot Ne Bullet speed to ricochet, m/s Bullet speed (bullet fragments) after ricochet,
m/s
1 285,9 189,6
2 296,0 40,5
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Shot Ne Bullet speed to ricochet, m/s Bullet speed (bullet fragments) after ricochet,
m/s
3 296,9 212,3
4 279,0 201,5
5 282,0 270,8
6 285,0 76,7
7 284,6 201,3
8 303,1 251,9
9 283,2 244,2
10 267,1 233,4
11 303,4 268,4
12 296,8 263,8
Table 2

Ballistic characteristics of affecting elements before and after the ricochet while firing at
silicate bricks with 5.6 mm rimfire cartridges from the Grand Power K22 S pistol

(scoring shots only)
Shot Ne Bullet speed to ricochet, m/s Bullet speed (bullet fragments) after ricochet,
m/s
1 296,6 232,5
2 294,4 234,2
3 297,6 48,5
4 297,3 246,7
5 301,2 246,5
6 286,1 225,5
7 297,2 232,2
8 280,0 232,1
9 292,8 101,4
10 301,4 226,2

Table 3
Ballistic characteristics of the striking elements before and after the ricochet when firing
at the metal plate with 5.6 mm round-ignition cartridges from the Grand Power K22
X-TRIM pistol (scoring shots only)

Shot Ne Bullet speed to ricochet, m/s Bullet speed (bullet fragments) after ricochet,
m/s
1 287.7 244.4
2 285.8 246.2
3 298.8 265.5
4 295.8 262.5
5 290.3 208.8
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Shot Ne Bullet speed to ricochet, m/s Bullet speed (bullet fragments) after ricochet,
m/s
6 292.3 259.5
7 285.4 195.4
8 286.8 237.8
9 295.8 244.0
10 291.3 195.8
11 293.4 252.3

The speed of flight of bullets before
and after the ricochet was measured by the
optoelectronic measuring complex IBH-
731.4. Ballistic plasticine served as a target
that is imitator of biological tissues of the
human body.

Fig. 4. Damage to the concrete block
caused by ricochet of 5.6 mm lead bullets

Fig. 5. Traces of ricochet on the metal
plate surface caused by the hit of 5.6 mm
lead bullets

Fig. 6. Damage to white silicate bricks
caused by the ricochet of 5.6 mm lead
bullets

While research it was determined
that fragmentation of 5.6 mm lead bullets
of sports and hunting cartridges of ring
ignition almost always occurs at angles of
encounter with the surface of the obstacle
from 5 to 30°. This is primarily due to the
significant primary area of contact with the
obstacle, which physical and mechanical
characteristics of the material of are equal
to or exceed corresponding parameters of
the material of the bullets. The magnitude
of reaction resistance forces of the
interference material (taking into account
the contact pressure) significantly exceeds
tensile strength of the bullet material that
causes devastating consequences (see Fig.
7—10).
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the ricochet was 2.55—2.60 g, and after the
ricochet: 2.37—2.44 g with a fragment mass
of 0.25—1.75g.

Fig. 7. Fragments of bullets formed as Fig. 21 ]i)llS_P e%rswn of 5.6 frtnm !eadﬁ) alls
a result of ricochet (one side of fragments; and their fragments after ricochet
angle of meeting is 5—30°)

0 e HH‘HH 0 T

a

Fig. 8. 5.6 mm lead bullet at an angle of
encounter with the surface of a concrete
block close to 0° (a is one side of the ball;
b is reverse side of the bullet with traces

of ricochet)

Fig. 10. Damage to the dummy by 5.6 mm
lead bullets and their fragments after
the ricochet

Ability to determine the speed and
mass of bullets and their fragments made

While meeting angles are close to the possible to calculate energy characteristics
range of 0-5°, lead bullets of 5.6 mm caliber of secondary damaging elements formed
atacontactspeed of upto 300 m/scauseless as a result of the ricochet. For this
damage (see Fig. 8). Weighing determined purpose, outside optoelectronic device
that the mass of 5.6 mm lead bullets before for measuring the speed of the affected
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elements, a block of ballistic plasticine
measuring 150 x 210 X 140 mm was
installed, distance from the block to the
obstacle (from ricocheting surface) is 1000
mm. The research results are indicated in
the table 4 and Fig. 11—17.

It is worth noting that most of the bullet
mass is preserved (E.g., Table 4), but the
bullet shape varies quite strongly, that
significantly complicates the calculations
related to determining coefficient of

resistance forces of the medium during the
movement of a kinetic projectile in it (E.g.,
Fig. 8). In addition, after deformation, the
main bullet fragment after the ricochet
acquires a rather complex spatial shape
with variable motion parameters, it, as a
affecting element, has an unpredictable
(quasi-ballistic) trajectory of movement,
which makes it impossible to determine
the shape and area of its primary contact
with the ballistic plasticine block.

Table 4

Ballistic characteristics of the striking elements before and after the ricochet while firing
at a block of ballistic plasticine 5.6 mm rimfire cartridges from the Grand Power K22 S
pistol (only scoring shots)

Shot Ne Mass of fragments  Bullet speed to rico-  Bullet speed (bullet Damage channel
after ricochet, g chet, m/s fragments) after rico- length, mm
chet, m/s
1 - 287.4 245.6 -
2 - 300.6 206.8 -
3 - 289.4 254.9 72%
4 2.43 292.2 254.2 58*%*
5 2.36 259.6 226.7 89r**
6 2.05 302.3 256.9 9gkx
7 2.38 290.8 242.4 5QFF*H*
8 - 298.2 266.3 -
Note: — damage marked as «3»;

— damage marked as «1»;
— damage marked as «2»;

2

*rxx — damage marked as «4»;

wkkk — damage marked as «5».

4 5

Fig. 11. Fragments of 5.6 mm bullets after rlcochet (one side)
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Fig. 15. Longitudinal section
of damage to ballistic plasticine block,
designated as «3»

block by fragments of 5.6 mm bullets
after ricochet

R g

[t s 1o

Fig. 16. Longitudinal section
of damage to ballistic plasticine block,
designated as «4»

HH'H’H Ao I'HI‘IHI [ HH\HH nn\

4

Fig. 13. Longitudinal section of damage to
ballistic plasticine block, designated as «1»

A

llllIIHIIlHllIHH H |

Il
|a

Fig. 17. Longitudinal section
of damage to ballistic plasticine block,
designated as «5»

Taking into account research results,
the most typical shape of the bullets,
Il lIH\Hl‘lHIIHI MUIOMOMINIE ~—~ designated as «2», «3» and «5» (see Figs.
ot e R e R 14, 15, 17), after their deformation due
Fig. 14. Longitudinal section of damage to  to ricochet can be considered a shape
ballistic plasticine block, designated as «2»  close to oval one. If, moving in obstacle
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thickness, they did not change their
position, then contact area of deformed
bullets with viscoelastic medium of
ballistic plasticine block was 141.14-
176.15 mm?>.

For such bullets, Tables 5 and 6 are
compiled with the parameters necessary
for further calculations (in particular, to
determine coefficient of environmental
resistance forces).

Table 5

Parameters of ball fragments for determining coefficient of environment resistance forces

Fragment  Bullet frag-  Estimated contact  Bullet fragment velocity =~ Depth of the damage
Ne ment mass, g area, mm? at the time of impact after channel, mm
ricochet, m/s

2 2.43 160.42 254.2 58

3 2.36 141.14 226.7 89

5 2.38 176.15 242.4 50

Table 6
Energy parameters of bullet fragments after ricochet
Fragment Ne Kinetic energy, J Specific kinetic energy, J/mm?

2 78.51 0.489
3 60.64 0.430
5 69.92 0.396

Data analysis of the tables Fig. 5
and 6 indicates that although the bullet
fragments have a rather high contact
velocity at the time of hitting the ballistic
plasticine block, the damage caused by
them is characterized by rather shallow
channels, due to the significant contact
area of the deformed fragment of the bullet.
Despite this, based on the limit value of the
length of the wound canal of 50 mm, it can
be stated that in the event of a hit on the
human body, studied fragments of bullets
will necessarily cause a permeable wound
with a significant amount of damaged
biological tissues.

Since all the kinetic energy fragments
of the balls transferred to the block of
ballistic plasticine, at a first approximation
it is possible to neglect the energy losses
for heating and overcoming friction forces.

Thus, we believe that all the kinetic energy
of a single fragment of a bullet is spent
on overcoming resistance forces of the
viscoelastic environment. Then:

A= Ekin = )

where: A is the work performed by
a fragment of a bullet in obstacle
thickness, J;
E,, is kinetic energy of bullet fragment
at the moment of impact, J;
m is weight of bullet fragment, kg;
V_is bullet fragment velocity at the time
of impact, m/s;
F is environment resistance force, H;
lis damage channel length, m.
By converting empirical dependence
(1) on the resistance force F_ and taking
into account the empirical dependence

mv.?
= c'la
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for calculating the resistance force, we
can determine the coefficient of resistance

force of viscoelastic environment:
C]_ — _ 2:Egin
2 b

pVc™So'l @),
where: p is the density of the medium, kg/m?;
S, — contact area of bullet fragment at
the time of impact, m?.

Calculation results are provided in
Table. 7. Analysis of the results indicates
that the larger the contact area and velocity
of the bullet fragment at the time of impact,
the greater the environment resistance
force and the smaller the wound channel
in length.

Reducing the contact speed with
a smaller contact area increases the
damage depth.

In the calculations, the density of the
medium was 1040 kg/m?. Obtained data
make possible to calculate the ultimate
velocity of bullet fragment after ricocheting
in a viscoelastic environment (Vgr), that is
determined by the formula **:

V:gr =a anC — b, 3),
where: V_ is bullet fragment velocity at the
time of impact, m/s;
a, b are correlation coefficients.

Table 7
Environment resistance coefficient of bullet fragments after ricochet
Frag- Damage channel Estimated Kinetic Environment Coefficient of
ment Ne depth, mm contact area, energy, J resistance resistance forces of

mm? force, N environment

2 58 160.42 78.51 1353.62 0.251

3 89 141.14 60.64 681.35 0.181

5 50 176.15 69.92 1398.40 0.260

The limit value of V_ velocity is
determined on the basis of the quadratic
law of resistance according to the velocity
of the affecting element in the case of
the so-called blind gunshot wounds
(damages) cannot be equal to 0: it is
determined from the obtained functional
dependencies for a specific damaging

element under assumption that [ = 0,
besides InV =1InV .

Based on data provided in the table.
7 data, it is determined that for studied
fragments of bullets after ricochet, values
of correlation coefficients are: a = 0.349;
b =1.977. The value of the drag coefficient
for the tested bullet fragments after

14 OsepenxoBckuil JI. B., I'ymanenko E. K., Bogpunnes B. B. Op. cit. ; Komowmiiine O. B.,
Octpominens B. P., Hikitiok B. I., Tepman O. M., /lobpuByeHko B. /I. Po3pobka MeTOAMYIHUX
PeKOMeHaIil 3 BU3HAYEHHS YPAXKAIOUMX BJIACTUBOCTEHN KyJb IICIS PHUKOIIeTy. Pykomuc.
Ne nepxxpeectp. 0118U004606. Xapkis, 2019. 110 c.
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ricocheting for a viscoelastic environment
is 0.181-0.260.

Therefore, if we consider the limit value
of wound channel length to be 50 mm, then
the calculated limit value of the velocity of
such an affecting element as a deformed
fragment of a 5.6 mm lead bullet after the
ricochet will be 250 m/s.

Therefore, using the empirical
expression (3), it is possible to calculate
the length of wound channels for
experimentally determined values of the
contact velocity of bullet fragments after
the ricochet.

Calculation results are indicated in the
Table. 8.

Table 8
Estimated values of length of damage channels
Frag- Bullet fragment Experimentally Calculated value Error, %
ment Ne  velocity at the time of determined depth of the  of damage channel
impact after ricochet, damage channel, mm depth, mm
m/s

2 254.2 58 52 10.3

3 226.7 89 33 62.9

5 242.4 50 47 6.0

Analysis of the following in Table 8
data indicates availability of rather high
differences in the depth values of damage
channels, obtained experimentally and
by calculations, in the case of contact
velocity values less than the limit. This
can only be explained by the insufficient
amount of experimental data necessary
for their statistical processing. At the
same time, a significant number of
experimental researches are quite difficult
to process statistically. Therefore, empirical
dependencies identified for calculating the
depth of wound channel of fragments of
5.6 mm lead balls after ricochet have limited
application, since they can be used for cases
where contact velocities are close to the limit
value (250 m/s). At lower contact velocities,
the calculated value of the length of the
wound channel significantly decreases,
and at higher ones, it increases, although

the conducted experiments proved an
inverse relationship, which has a physical
explanation: as the speed increases,
the drag force increases in a quadratic
relationship, which, other things being
equal, leads to a decrease in the length of
the wound channel For example, for bullet
fragment «3», other things being equal
(with contact velocities of 200, 250, and
300 m/s), the calculated values of length of
the damage channel will be 10.4; 50.0 and
82.4 mm respectively, although in practice
the reverse trend occurs.

According to the energy concept of
hitting a target, the main criterion is the
limit value of the specific kinetic energy
(0.5 J/mm? ), therefore, for the studied
fragments of balls, the corresponding
values of the contact velocity can be
calculated. The results of the calculations
are set out in the table 9.
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Table 9

Fragment velocity is 5.6 mm lead balls after ricochet
(limit value of specific kinetic energy 0.5 J/mm?)

Fragment Ne Limit value of specific kinetic energy, Corresponding velocity value, m/s
J/mm?
2 0.5 256.9
3 0.5 244.6
5 0.5 272.1

The average value of the top velocity
is 257.8 m/s that is close to the previously
defined limit value (250 m/s). However,
these values are relevant only for
fragments that are close in mass (not
less than 90-95% of the primary mass of
bullets) and have a corresponding contact
area, similar in shape and degree of
deformation of the bullet after ricochet.
For other parameters of the shape, size
and mass of bullet fragments, their
damaging properties after ricochet must
be determined individually.

Conclusions

The results of performed researches
give grounds to assert that (despite the
complexity of experiments and availability
of incomplete correlation of results of these
researches with the results of calculations),
introduction into practice of forensic
ballistics and legal medicine of alternative
criterion for assessing the affecting
properties of bullets and their fragments
after the ricochet is based on the length
of the wound canal with its corresponding
limit value, is appropriate. Certain
disadvantages of this approach (without
the use of computer modeling of physical
processes occurring during the ricochet
and without a more accurate calculation
of the contact surface values of affected
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elements during their advancement in
the thickness of the biological tissue
imitator) provided that the length of
wound channel is calculated on the basis
of existing empirical dependencies, degree
of reliability of the results may be reduced.
However, as a first approximation, such
a calculation method can be used to
determine the affecting properties of
bullets and their fragments after ricochet
and to determine the probable damage
caused to the human body. In addition, the
conducted studies show that this method
is appropriate for determining the striking
properties of small-bore bullets as well as
other calibers after ricochet.

Separately, it should be noted that
during experiments, for the first time, data
were obtained on velocity of lead small-
bore bullets and their fragments after
ricochet that made possible to calculate
and determine the empirical dependence
of the length of the wound channel on
contact velocity of the damaging element.

Oco006.11BOCTi BU3HAYEHHS YPAKAIOUUX
BJIACTHBOCTEH MAJIOKAIiI0epPHUX Ky/Ib
IiCJISI PUKOMIETY

Oaexcandp Koaomiiiyes, Bikmop Caneaxiu,
Maeea I'ieepu, Oaexkcandp Tepman
Asmopu manu Ha memi Y3aeadAbHUMU

excnepuMenmanvhi 00cAiOHeHHS Ypaiaro-

uux enacmusocmeil 6e306010HKOBUX KY/Ab



Oleksandr Kolomiitsev, Viktor Sapielkin, Pavel Giverts, Oleksandr Herman. Peculiarities of
Determining Affecting Properties of Small-bore Bullets After Ricochet. DOI: 10.32353/khrife.2.2022.05

kanibpy .22 Long Rifle nicas ix puxowemy
810 pi3Hux eudie nepeukod. 3anponoHosa-
HO anvbmepHAmMuBHULL Kpumepiil OyiH1O-
BAHHA YPANCAIOHUX 6AACTMUBOCTEN KYAb,
3a 0Omomo2010 AK020 MONAUBO NPOZHO-
3ysamu CmMyniHb 1 MANKICMb MIiAeCHUX
yukoOieHv nicas puxowemy. Buseaeno
ocobausocmi ii ymosu, 3a AKux 8106ysaemo-
ci ¢ppaemenmauis 6e306010HKO8UX Ma-
A0KAALIOepHUX KYAb, 4 TAKOHC BUIHAUEHO
wWeUIKICMb NOALONMY KYAb 1 IX ppazmenmis
nicas y0apHo-KOHMAKmHoL 83aemodii 3 ne-
pewkodamu pisHux eudis. Ocobauegy ysazy
npudineno JdocaidieHHI0 Xapakmepy 83a-
emo0il KyAb 1 iX ppasmenmis nicas puxouLe-
my i3 8’3Ko-npysHUM CepedosulleM, U0
imimye 61010214HI MKAHUHU MIiAd AOOUHL.
Yemanoeneno, wo eHepeemuyuna KOHYenyis
ypascenHs 61010214HOL Yial ma Kpumepii ii
OuiHI08aHHA nid wac 0ocAidNceH s Ypaxcaro-
uux 8AAcMugocmell Kyav MicAs pukouiemy
Mamos obmedicere 3acmocy8amts, OCKIAbKU
He 3a8d0u MOXCHA JOCTMEeMEHHO 8USHAYUMU
NOYATNKOBL YMOBU 8AYHAHHA K CAMUX KYAb,
mak i ix okpemux (ppazmenmis. 3006ymi
pe3yavmamu  eKCnepuMeHmanvHux 0ocai-
JoceHb I HAMYPHUX 8UNPOOY8AHL OAALL 3MO2Y
copmysamu anvmepHaAmueHUIl kpumepiil
OUIHIOBAHHS CIMYTeHS MANCKOCTL MINEeCHUX
YuK0oOHeH, AKUX A100UHA 3A3HAAA BHACAI-
00K 8/YHAHHA COUHUELEUX MAAOKAAIOEPHUX
Kyab nicas pukowemy. Hum € dosixcuna
Pano8020 Kanany, CNPUYULHER020 KYyAel0 Yl
i ppasmenmamu 6HACAIOOK iX BAYUAHHA
y miao A100uUHU nicas pukouleny. 3anpono-
HOBAHO pO3paAXYHKOBUIL Memo0 6U3HAUEHHS
008XHCUHU CTPUHUHEH020 PAH08020 KAHALY,
AKUIL MOJNCHA 3ACMOCO8Y8AMU 8 eKCnepm-
HIIl npakmuyi 011 6U3HAYeHHs NOMeHYill-
HOL wWkoOU dHcummio ma 300pog’to N100UHLU.
Katouosi caoea: enepzemuuna KoHyen-
Yis YpasceHHs Uini; po3paxyHKosuil memod;
ypasaioi 8AACMUBOCMI; aAbMepHAMUHUL
Kpumepiil OYiHI08aHHSA; 008HCUHA PAHO8020
KAHALY; IMimamop Ol0A02IUHUX MKAHUH;
ManoKanibepHa Kyas; puxoulem.
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The purpose of the work is to consider the possibilities of applying
the method of forensic analysis in the detection and investigation of
crimes, to identify problematic issues and ways of optimizing the
specified activity of law enforcement agencies. Particular attention
is paid to the directions and possibilities of using forensic analysis
for the detection and investigation of crimes. Positive examples of
the use of forensic analysis in investigative practice for the purpose
of uncovering and investigating crimes are presented, as well as
the shortcomings of this method are outlined. The effectiveness of
the considered method and its availability are noted. The necessity
of using forensic analysis in combination with other analytical
methods is substantiated. Problematic issues of the application of
the method of forensic analysis are identified, ways of solving them
are proposed. The need for proper methodical support for the use of
forensic analysis in the investigation of crimes was noted. Attention is
focused on the fact that the use of forensic analysis requires awareness
of its possibilities, in particular, a certain level of knowledge and
skills in applying this method during an investigation, gaining
experience in using its results in practice, as well as relevant literature
and methodological recommendations and access to them by all
employees of law enforcement agencies engaged in the detection and
investigation of crimes. The need for a comprehensive solution to the
problem of methodological support for the use of forensic analysis
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by all interested state bodies with the involvement of the necessary
scientific potential for conducting relevant research and preparing
practical recommendations in order to ensure the proper conditions
for effective detection and investigation of crimes is emphasized.
Keywords: criminalistics; forensic analysis; investigation of
crimes; methodological support; serial murders; sexual maniacs;

investigative leads.

Analysis — splitting a system into parts — gives us knowledge,
and synthesis — combining elements into a whole — gives us

Research Problem Formulation

The issue of the application of
forensic analysis during the detection and
investigation of crimes is relevant to this
day, and the science of forensics is under
a certain lack of interest of domestic
and foreign scientists and practitioners
in its solution. There are practically no
dissertations, monographs, other scientific
studies, as well as relevant sections on
this issue in guides for investigators and
inquirers, textbooks, training manuals,
methodological recommendations.

In recent years, there has also been no
approach to the solution of the mentioned
problem, no notable works on this topic
have been published, and individual
publications that appear from time to time
in periodicals and materials of scientific
conferences both in Ukraine and abroad,
mostly have a theoretical, general nature
and relate only to certain aspects of the use

understanding.
Joseph O’Connor

of the mentioned method, without solving
the problem in general.

Analysis of Recent Researches
and Publications

Among scientific researches on the above-
mentioned issues, the authors of which
at one time investigated in considerable
detail the main issues of the application
of forensic analysis in criminal justice
(in particular, during the investigation of
crimes), scientific articles, educational
and practical manuals by V. Zhuravel,
V. O. Konovalova, V. Kurapka, E. Lokar,
H. Malievski, P. Saukko, E. B. Simakova-
Yefremian, B. Kholyst, D. Tsekhan, V.
Shevchuk, V. Yu. Shepitko, M. V. Shepitko,
V. Yusupov, and others !, which could
form a solid basis for further scientific
investigations. In addition to those
mentioned, some aspects of forensic
analysis (although not to such an extent,

1 Konosanosa B. E. YOUICTBO: HCKYCCTBO paccieoBaHus : MOHOrpadus. 2-e Usj., JOII. U Iie-
pepab. Xapbkos, 2016. 320 c. ; llleniTbko B. TeopeTnko-MeTOL0I0TiYHA MO/JIEIb KPUMiHAII-
cTtuku Ta ii HoBi HanpaMmu. Teopis ma npaxmuxka cyooeoi excnepmu3u i Kpuminasicmuxu. 2021.
Bum. 3 (25). C. 9—20. DOI: 10.32353/khrife.3.2021.02 (date accessed: 17.03.2022) ; IllemiThb-
ko M. B. KoHnenTyasapHi 3acaZiyi pO3BUTKY KPUMIHATICTUKY Ta CYyZOBUX HAyK. .ApxXi@ Kpumi-
Honoeil ma cydosux Hayk. 2020. Ne 1. C. 89 ; IlleniThko B. 10., KonoBasnosa B. O., Jypasess B. A.
Ta in. KpuMinajicTuKa : miApyYHUK ; 3a pex. npod. B. 0. IllemiThka. V 2 T. T. 1. Xapxkis, 2019.

C. 252—254.
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but regarding to individual situations and
specific areas of application) were analyzed
by S. K. Shali?, P. Rani and A. R. Randzhan 3,
R. Drishti 4 E. Viler °, E.-A. Yanku ¢,
J. Peterson with co-authors 7, R. Gehl and
D. Plecas ® and many other scientists ° (in
particular, domestic ones ). Also known
in this direction are the fundamental

methodological works of both specialized
institutions of foreign countries ', and the
UN, published in the E4]J series (“Education
for Justice”) 2.

Among the works of domestic
scientists on the mentioned issues, it is
worth paying attention to the monographs
by V. V. Tyshchenko %, P. Ya. Minka and
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K. O. Chaplynskyi *, as well as separate
articles by K. V. Kaliuha %, K. V. Latysh
and some other researchers who indicates
a much lower interest of Ukrainian
criminologists in researching forensic
analysis issues.

Article Purpose

Consists in considering possibilities of
applying the method of forensic analysis to
uncover and investigate crimes, identifying
problematic issues and ways to optimize
the activities of law enforcement agencies
in this direction.

Main Content Presentation

Recently, scientific and technical progress
is developing very rapidly: every year, if
not every month, new technical means
and technologies appear, thanks to which
the possibilities to collect, accumulate,
transfer, process and use information are
enriched and expanded. However, not only
honest people, but criminals actively use
the latest achievements of scientific and
technological progress in their activities:
neglecting this fact can greatly complicate
the work of law enforcement officers.

The analysis of investigative
practice  convincingly demonstrates
that against the background of the
growing importance of the information

component in the investigation process,
the need to develop new approaches
to the investigator’s work with the data
that comes to them, primarily in digital
form, has also increased. In this regard,
scientists and law enforcement officials
rightly draw attention to the fact that “it
is possible to accumulate gigantic masses of
information, literally bathe in a sea of facts,
information and data and not be able to use
them, to make timely, accurate and effective
decisions based on them” .

It should be noted that along with
modern opportunities in the fight against
crime, significantly enriched by the above-
mentioned factors (rapid development
of information technologies, digitization
of the global space), the emergence of
new means and methods for detecting,
recording, and removing traces of crime,
information about the criminal, physical
evidence, stolen property, as well as their
use for evidence in criminal proceedings,
time-tested methods of investigators’
work remain no less important and
irreplaceable.

Among such methods is forensic
analysis, which can be recognized with
complete confidence as one of the tactical
forensic tools and an important component
of the tactical forensic support for the
investigation of crimes .
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Forensic analysis is always present
in the activity of an investigator. From
it, in fact, any investigation Dbegins,
since “criminal case study /proceedings”
is impossible without an analysis of all
available information, determination of the
purpose, directions and tactics of further
investigative (search) actions.

Regarding the importance and
possibilities of the mentioned method of
cognition, the following should be noted.
When we speak about the analysis of
materials of a criminal case or proceedings,
it should be borne in mind that such an
analysis can be carried out for different
purposes:

« toresolvetheissueofthesufficiency

of the grounds for the initiation of
a pre-trial investigation;

« to find out the investigative
situation in criminal proceedings
after an investigator accepts a case
for their investigation from another

investigator;
« to resolve the issue of choosing
the further direction of the

investigation (for example, whether
the crimes were committed in
one way, whether there are signs
of a “series” of crimes; if so, what
exactly do these signs indicate —
what is the direction of the series of
crimes, etc.: the so-called “method
forensic analysis of the operational
situation”);

« toresolvetheissueofthesufficiency
of the collected evidence and its
reliability during the resolution
of the issue of completing the
investigation and drawing up the
indictment.

Such an analysis can be carried out by

a prosecutor during the implementation
of the procedural management of the
investigation, during the research of
materials of the criminal proceedings

80

before the approval of the indictment,
during the preparation for the trial. Also,
forensic analysis is carried out by the
defender/lawyer, getting familiar with the
materials of the criminal proceedings/
case during the investigation (investigative
actions with the client, completion of
the investigation), during preparation
for defense in court, etc., as well as other
participants in criminal proceedings.

However, let's speak about the
importance and possibilities of forensic
analysis in the activity of the investigator,
since it is a qualitatively conducted
investigation thatdeterminesthe possibility
of a further judicial perspective of criminal
proceedings.

Forensic analysis is one of the
important work methods and tools of the
investigator, effective and at the same time
quite easy to use, accessible because it is
always “with the investigator”, who must be
ready to use it. Analytical abilities should
be recognized as professionally necessary
qualities of the investigator, without which
their investigation will not be complete.

Itiswith the help of the forensic analysis
of the criminal case materials / proceedings
that shortcomings of the investigation
are revealed: both individual or several
investigative (search) actions, tactical
operations, operative and investigative
measures, and the organization of the
investigation in general.

The investigation of a crime does not
take place without a forensic analysis of
all case files/criminal proceedings, the
completeness and quality of investigative
actions, their results, obtained evidence,
available forensically significant
information. During the investigation of
unsolved crimes of the past years, forensic
analysis is one of the main methods of work
to identify and detain criminals.

There is no doubt that the concept of
“trifle” does not and cannot have a place
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in the activity of the investigator. Any
insignificant, at first glance, detail (not
a trifle!), regardless of whether it has
a material (object, thing, their parts, etc.)
or other origin (information or any data
about a person, its psychological and
characterological peculiarities, habits,
etc.), in the investigation can become
important, gain importance and become
a starting point for putting forward,
verifying or refuting the version, choosing
the right direction of the investigation
or decisive evidence in the criminal
proceedings / case. That is why the
investigator (as well as the operative) must
learn to recognize possible clues (details),
no matter how insignificant or improbable
they may seem at first, carefully research
them, be creative with possibilities of their
use in order to establish all circumstances
of the crime.

On the other hand, as practice shows,
neglecting or incorrectly evaluating
acertain fact/circumstance, which, at first
glance, seems insignificant, unimportant,
can lead to significant complications or
other serious consequences. Retrospective
analysis of high-profile crimes committed
in past years can help today’s researchers
develop the right guidelines for forensic
analysis when investigating crimes
committed in the present. That is why we
will consider cases from the investigative
practice of past years.

For example, as a result of the analysis
of materials of the criminal case of the so-
called Odintsov maniac, the investigators
correctly determined the likely place of
residence of the criminal who committed
a series of brutal murders of boys in the
suburbs. According to the results of the
analysis, everything indicated that the
killer was a local resident. However,
Golovkin (Soviet and Russian serial
killer, pedophile, sadist, whose victims,
according to court documents, were 11

81

boys between 1986 and 1992) was not
included in the list of persons subject to
verification, as he had registration in the
capital, and the list of suspicious persons
was made according to the passport office
of the suburb. However, in fact, Golovkin
lived without registration in the Odintsovo
district, had a job, an apartment and
a garage there, in the basement of which
he tortured, raped, killed his victims and
dismembered their corpses. Therefore,
the neglect by the law enforcement
officers of the fact that the circle of
persons who should be checked should
include not only persons registered by
their place of residence in the Odintsovo
district, but those who actually lived there,
slowed down the investigation to a certain
extent, and improper forensic analysis
materials of the right contributed to the
death of several more children at the
hands of a serial killer until the killer was
apprehended.

Let us give another negative example
of the lack of a correct analytical approach
to the investigation. In the early 1990s, two
serial killers operated simultaneously in the
same region: the aforementioned Golovkin
and another criminal, Ryakhovsky. The
first chose boys as victims, the second —
adult men and women, especially the
elderly. The methods of committing the
murders and marks on the corpses of
victims were strikingly different. However,
the investigation at a certain stage of
the investigation came to the erroneous
conclusion that all these crimes were
committed by one person.

Even the long history of the mistakes
made by investigators in the investigation
of the crimes of serial sex killers in the
above and other examples, and today
proves the need to take into account all the
features of serial crimes, and also confirms
the importance to the investigation of
a properly conducted forensic analysis.


https://doi.org/10.32353/khrife.2.2022.06

Theory and Practice of Forensic Science and Criminalistics. Issue 2 (27)

ISSN 1993-0917 e-ISSN 2708-5171

https://khrife-journal.org/index.php/journal

The mental activity of the investigator
(investigative thinking) has its own
specificity, determined by the scope and
tasks of such activity. The art of investigation
is largely about seeing and understanding
small things. The complexity, inconsistency
and considerable volume of the
investigation’s material make it impossible
to research it without careful analysis. At
the same time, the understanding of all the
material obtained as a result of the analysis
isachieved through synthesis. Development
of investigative versions, investigation
plans, evaluation of evidence — all these
are synthetic formations. Here we are in
complete solidarity with O. R. Ratinov, who
notes that investigative thinking requires
a harmonious combination of analysis and
synthesis .

Determining the directions and ways
of solving the crime involves knowledge
of the evidence collected in the criminal
proceedings / case, available forensically
significant information, as well as
shortcomings in the investigation that
prevented the quick solving of the crime
and the identification of the criminal.
In order to effectively identify and solve
problems that arise during the detection
and investigation of crimes, along with
others, the method of forensic analysis is
used, which must precede the synthesis of
its results.

The field of application of the specified
method in law enforcement activities is
quite wide. With the help of the forensic
analysis of the materials of the criminal
case / proceedings (or the materials on the
basis of which a decision is made to start
a pre-trial investigation), the direction
and planning of the investigation are
chosen, shortcomings that were admitted
during the investigation are identified: as

a separate or several investigative (search)
actions, tactical operations, operative and
search measures, and the organization of
the investigation in general.

If investigative actions are properly
conducted, the results of forensic analysis
can become a starting point in solving
crimes and identifying criminals. This
method is effective and should be used
at every stage of the investigation. The
investigation of the crime is based on
a detailed analysis of the materials of
the criminal case / proceedings, which
is based on many years of investigative
practice. The application of forensic
analysis becomes especially important
during the investigation of unsolved
crimes of the past years, where it is one
of the main methods — it is actually the
starting point of this activity.

Forensic analysis is also necessary
during the investigation of serial and serial
sexual (or sexual-sadistic) murders, which
mostly belong to the category of crimes of
pastyears, committed over along period of
time (months, years, decades), and which
are quite often discovered by chance.
According to investigative practice, during
the investigation of mentioned crimes,
the investigation chose the right direction
thanks to the results of a detailed forensic
analysis. Thus, the progress in the
investigation of the case of the serial killer
Mikhasevich (during the years 1971—1985
he committed 36 murders of women and
one attempted murder in Vitebsk, Polotsk
and the surrounding countryside, as
aresult of which he received the nickname
“Vitebsk  Strangler”) became possible
primarily thanks to the analytical abilities
of Mpykola Ignatovich, the investigator
of the prosecutor’s office, who studied
in detail the criminal cases about the

19 Op. cit.: leniTeko B. }0. KpuMiHaibHA IICUXOJIOTISA: ICTOPis CTAHOBJIEHHS Ta CyYaCHUH CTaH.
FOpuduuna ncuxonoeisa. 2021. T. 28. Ne 1. C. 14—20. DOI: 10.33270/03212801.14 (date accessed:

17.03.2022).
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murders of women in the region, properly
analyzed the available information and
came to the correct conclusion about the
commission of crimes by one person.
According to the results of the forensic
analysis, M. Ignatovych succeeded in
combining all criminal cases into one
proceeding, after which the search for the
criminal acquired an organized character
and contributed to the identification and
detention of the serial killer . Even before
the practical use of the “psychological
portrait” for the search for serial killers
(it was first used by the psychiatrist
0. Bukhanovskyi during the investigation
of the crimes of the serial killer Chikatilo),
by analyzing materials of the criminal
case, the received operational data and
reports from citizens, the investigator
M. Ignatovych drew up an approximate
portrait with his own hands a serial
maniac (his appearance, occupation,
presence of a car, involvement in law
enforcement agencies), which later
completely coincided with Mikhasevich’s
characteristics. Later, by analyzing the
case materials, operative and other data,
M. Ignatovych warned of an investigative
error, coming to the conclusion that the
killer was trying to divert the attention
of the law enforcement officers from
Polotsk, where he lived and worked,
by sending a letter from the “patriots of
Vitebsk”, and focused the attention of
operative-investigative groups on the city
of Polotsk.

The practice of investigating serial
sexual murders contains many other
examples of the effective use of the method
of forensic analysis. Work on the criminal
case of the serial maniac Chikatilo (one
of the most famous Soviet serial Kkillers,
from 1978 to 1990 committed 53 proven
murders: 21 boys aged 7 to 16, 14 girls
aged 9 to 17 and 17 older girls and women)

began with an analysis of the lifestyle of
the criminal’s victims. The investigation
found out important details: among all
those killed (young women and children),
only two girls were considered socially
prosperous. According to the results of
surveys of hundreds of witnesses, it was
established that the victims most often
caught the maniac’s eyes at suburban bus
and train stations. This is how the tactics
of the search were determined, and it
was in this direction that investigators
and operatives concentrated their efforts.
Later, when the case came to a dead end,
it was the analytical abilities and practical
experience of the head of the investigative
team, I. Kostoyev, that made it possible
to suspect again and eventually arrest
Chikatilo.

Forensic analysis of a series of
intentional murders also contributed to
the establishment of an important feature
of another killer — Kuznetsov (a Soviet and
Russian serial killer who killed 10 girls and
women aged 15 to 30 in 1991-1992), who
followed a certain stereotype in choosing
his victims. It was this circumstance
that was taken into account during the

organization and implementation of
operational search activities.
Unfortunately, there are quite

shortcomings associated with improper
use of the method under consideration.
In the indictment in the case of Golovkin,
the aforementioned Odintsov maniac, it
is stated that at the initial stage, criminal
cases were investigated separately,
without taking into account the specific
situation, evaluation of evidence and
analysis of available data [Highlighted by
me. — Auth.]. Investigative operatives
substantiated their conclusions with
assumptions or analogies of the existing
practice of solving serious crimes, which
made it difficult to find the criminal.

20 KpuwminanpHa cupasa Ne 18/58404-86 3 o6BuHyBadeHHs . M. MixaceBuua.
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The speed of solving the crime directly
depends on the analysis of materials of the
criminal case / proceedings and its results.
This thesis is supported by the following
example. During the investigation of
the case of the “honored teacher” Slivko
(a Soviet serial killer and pedophile who
killed 7 boys and teenagers who were
his students between 1964 and 1985),
the investigation became interested in
his identity only after the disappearance
of the seventh teenager, the last victim
of the killer (July 1985), although under
conditions of proper assessment of the fact
that all the victims visited the tourist club
“CherGiD” (“Through the mountains and
valleys”), which is popular with children,
it would be logical to immediately start
the investigation from there. During the
investigation, a number of mistakes were
made: if they started immediately with
the club; if the investigator worked with
children, but the not police officers who
did not have experience and did not know
the specifics of interviewing children; if
Slivko was interrogated immediately after
receiving information that the head of
the club was filming strange tapes about
strangulation; if they had immediately
searched the premises of the club, they
would have found hundreds of meters of
film and many photographs that completely
exposed the criminal, etc. Therefore, under
the conditions of proper organization of the
work based on the results of the forensic
analysis, it would not have taken 22 years
to solve the crime, but much less, and the
lives of numerous victims of the maniac
could have been saved: after all, after the
arrest, Slivko confessed to committing

crimes, showed the places of murders and
burials of the victims’ remains .

We see that the importance of forensic
analysis in the process of investigating not
only the types of crimes mentioned here,
but also any other, is that, in addition to
organizational and cognitive aspects (to
establish the necessity and sequence of
conducting investigative actions, operative
and investigative measures, etc.), this
method makes it possible to identify all the
shortcomings / errors of the investigation,
determine measures to eliminate them and
prevent them in the future. To do this, the
investigator must know about this method,
understand its essence, meaning, place
in establishing the circumstances of the
event, and properly apply it in his daily
activity of investigating crimes.

For the effective use of forensic analysis,
in addition to practical experience,
depending on the category of crime,
direction and purpose of application,

expected results, the investigator,
operatives, experts, prosecutors-
procedural managers need to have certain
knowledge.

In particular, serial sexual murders
are characterized by certain features that
distinguish them from other murders, in
particular those committed due to sexual
motives. Therefore, their investigation
should be carried out taking into account
such features. This also applies to forensic
analysis. It is rightly stated that “the
methodological basis of forensic analysis
consists of knowledge of criminology, criminal
law, theoretical foundations of criminology” .

We positively assess that the
introduction of modern analytical

21 Anexcanzapenko O. B., JKenyHuriii B. I. KpuminanicTudaHe 3a0e3nedeHHsT PO3CIiZyBaHHS ce-
pifinux cexcyanbHux BOUBCTB. Social function of science, teaching and learning : Abstracts of
XIII International Scientific and Practical conference. December 14—17, 2020. Bordeaux,
France. Pp. 179—183. URL: https://isg-konf.com/wp-content/uploads/XIII-Conference-14-17-
BordeauxFrance-book.pdf (date accessed: 17.03.2022).

22 Ilemitsko B. 10., Konosasosa B. O., JKypasessb B. A. Ta in. Op. cit.
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technologies (in particular, forensic
analysis) into law enforcement activities is
recognized as necessary. At the same time,
it should be taken into account that, despite
the interest of scientists and practitioners
in the method of forensic analysis, such
activity requires the presence of analytical
specialists who should be trained, taught
all the subtleties of this work, provided
with appropriate technical and software
tools, etc. Our opinion is aptly summed up
by the conclusion made by the prominent
criminologist V. P. Kolmakov: “The
shortcomings of the investigation are primarily
due to the weak theoretical training of our
investigative personnel and, in particular,
weak and sometimes complete ignorance of
criminology. This is also the reason for the
fact that methodological manuals, which
summarize investigative practice, remain
without the necessary attention... Criminology
requires that a practicing criminologist,
an investigator, master all the variety of
knowledge necessary for collecting and
researching evidence... Equipped with a variety
of knowledge, criminology, studying the ways
of committing crimes and summarizing the
experience of investigative work, should show
the investigator the right way to solve crimes
and expose criminals” %,

It is also necessary to take into account
that the further development of the method
of forensic analysis is aimed at the future:
this work requires the efforts of more
than one person and a certain amount of
time — just as specialists must properly
and correctly interpret the obtained results
in order to successfully apply them in
practice. Then the results of the practical
application of the specified method should
be evaluated, its possible weaknesses
should be identified. It is also necessary to
take into account possible problems with
the training of analytical specialists, the

development of appropriate software and
methodological support, the time required
to create an effective system of forensic
analysis, its effective implementation,
testing in practice, evaluation of the
obtained results and, if necessary, taking
measures to improve this method.

That is why, despite the importance
of using modern and effective analytical
methods and techniques from the
experience and practice of foreign
law enforcement agencies in the fight
against crime, methods tested by
domestic investigative practice should
also be used, which (if used correctly)
can also contribute to the success of the
investigation. One of these methods is
forensic analysis. In addition, it is quite
easy to use, does not require special
abilities from the investigator, except for
analytical skills.

Conclusions

The use of forensic analysis requires
awareness of its possibilities, in particular,
a certain level of knowledge and skills
in the application of this method during
an investigation, gaining experience in
using its results in practice, as well as
relevant literature and methodological
recommendations and access to them by
all law enforcement officers engaged in the
detection and investigation of crimes.
Since there is a lack of such literature,
interested state bodies and institutions
(the MIA, the National Police, the State
Bureau of Investigation, the Prosecutor
General’s Office of Ukraine, etc.) should
take appropriate measures as soon as
possible, involving the necessary scientific
potential to conduct relevant research and
prepare practical recommendations for the
use of forensic analysis in order to ensure

23 Konmaxos B. I1. Bosiblile BHUMaHUS KPUMUHAJINUCTUKE : 0. Hay4. TP. : K 100-JI€T. CO JHSI POXKA.
yV4eH.-KpUMUHAJINCT. ; cocT.: B. B. Tumenko, O. IT. Bamyxk. Ogecca, 2013. C. 11, 15.
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proper conditions for effective detection
and investigation of crimes.

IIpoGieMHi NUTAHHSI BUKOPHCTAHHS
KPHMiHaJIiCTUYHOI0 aHAJIi3y MiJ yac
PO3CJIiyBaHHS 3/I0YUHIB
Oaena Anexkcanopenko

Mema pobomu — poseAsHymu MOMCAU-
6ocmi  3acmMOCY8aHHSA Memody KpUMIHAAL-
CMUYH020 aHaAi3y 8 po3kpummi i po3cai-
JY8aHHI 3404UHIB, SUHAYUMU TPOOAEMHI
NUMAHHA Ma WASXU ONMUMI3AUYLL 3a3HAUEHOL
dignvHocmi NpasooxopoHHUX opezauig. Ocob-
augy ysazy npudifeHo HANpIMam i MONAU-
60CTAM BUKOPUCMAHHA KPUMIHAAICMUYHOZ0
amanizy 048 po3kpumms ma po3cAidy8aHHs
3noyunie. Hasedero no3umugHti npukaadu 3a-
CMOCY8AHHA Y CALOULll npakmuyi KpUMIHAAL-
CTMUYHO20 AMANI3Y 3 MeMmOK pO3KpUMms
il po3cAidysanHs 3A04UHIB, A MAKONM OKpece-
HO HedoAiKU 14b020 Memody. Bid3naueno egek-
MUBHICMb p032120y8anoz0 Memody ma iioeo
docmynicme. O6S/pYHMOBAHO He0bXIOHICTL
BUKOPUCTMAHHA KPUMIHAAICMUYHO20 AHAAIZY
6 NOEOHAMHI 3 THWUMU AHAATMUYHUMU Me-
modamu. BusHaueHo npobAeMHI NUMAHHA
3acmocyeanHs Memody KpuMIHAAICTMUYHOZ20
amanizy, 3anponoHO8aHO WASLXU iX BUPIlLEH-
Hi.  3aysantero HeoOXIOHICMb HA/EHHO20
memodu4Hozo 3abe3nedeHHs BUKOPUCTNAHHSA
KpUMIHAAICMUYHO20 aHANI3Y 8 PO3CAIJY8AHHT
3/104UHI8. AKUEHMOBAHO Y8azy HA MOMY, W0
BUKOPUCMAHHS  KPUMIHAAICMUYHO20 AHANL-
3y nompebye noingopmosaHocmi npo iiozo
MOMAUBOCTIL — 30KpeMA, 1e6HO20 PLEHSL 3HAHD
I HABUYOK 3ACTMOCY8AHHA Ub020 Memody nid
uac poscnidyeanti, Habymms 0oceidy nocay-
208YBAHHS 11020 pe3yAbMAMAaMi Ha Npakmu-
yi, a makodxc 8i0nogioHUx Almepamypu il Mme-
moduuHux pekomendauiil i docmymny 0o Hux
YCIX NpayieHUKie NpPagoOXOPOHHUX OpeaHis,
KL 3aliMarmucs po3Kkpummsam ma po3caiody-
BAHHAM 3104UHIE. HazonoueHo Ha Heobxio-
HOCMI KOMNAEKCHO20 PO36’3aHHA Nnpobremu
memoduuHozo 3abe3nedenHs BUKOPUCTNAHHS
KPUMIHAAICMUYH020 AHAAIZY 8CIMA 3aUiKaA8-
NeHUMU OepHcABHUMIUL Op2AHAMU 13 3A/Ly4eH-
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HAM HeobXIOH020 HaAYK08020 nomeHyiary 0as
npogedeHHs 8i0n08i0HUX 00cAiOHceHb | nidzo-
MOBKU NPAKMUYHUX PeKOMeHOAUIll 3 Memoio
3abe3nevumu HAeHHI YMOBU 045 edexmus-
HO020 pO3KpUMIMsL ma po3cAidy8aHHs 3A04UHIE.

Kmouogi  caoea:  kpuminasicmuxa;
KPUMIHAAICTMUYHULL aHAAL3; PO3CAI0Y8AHHS
310UUHIE; MemoduuHe 3a0e3neueHHs; Cepilii
80u6CMBA; CeKCYANbHI MAHIAKU; CAIOUT 8epCil.
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Grape and fruit and berry wines were studied in order to detect
signs of their falsification by adding synthetic dyes. It is noted that in
the process of analysis (examination) of unknown liquids provided
for research, specialists must first of all establish the nature of such
objects. It is possible to find out only after identifying the spectrum
of features characteristic of the object in its actual state. The list of
organic acids, which are components of grape and fruit and berry
wines, was established experimentally; the possibility of determining
organic acids in the analyzed samples was proven; signs of falsification
of wines with the addition of dyes were given and methods of their
detection were proposed. One of the cornerstone requirements for
forensic examination is the mandatory confirmation of the results of
analysis by at least two reliable methods, therefore, in the proposed
scientific research, options for the study of some synthetic dyes
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using methods of thin-layer chromatography, IR spectroscopy and
the addition of alkaline solutions are considered. It was established
that the set of specific organic acids in grape and fruit and berry
wines, which can be detected using the chromatography method,
makes it possible to use them as differential signs in the process of
establishing the nature of the wine. Samples of real grape wines are
marked by a high concentration of tartaric acid, which is present
only in grape products. It has been proven that the set of methods
for studying grape and fruit and berry wines, aimed at determining
the presence and identification of synthetic dyes, makes it possible to
answer the questions posed by the examination on the falsification of
winemaking products by coloring.

Keywords: organic acids; thin-layer chromatography; grape
must; solvent systems; wine color; chromatographic mobility;
synthetic dyes; sorting; falsification.

Research Problem Formulation

During the study of unknown liquids
received for research, experts must first
of all establish the nature of the research
object. It is possible to determine this only
under the condition of identifying features
characteristicofaspecificobjectinitsactual
state. For fruit and berry juices (as well as
drinks made from them), such features can
be organic acids, which (to a greater extent
than any other compounds) determine the
taste characteristic of mentioned juices.

Analysis of Recent Researches
and Publications

Some researchers believe that the
identification indicators of wine should be
based on the search for natural compounds,
characteristic or uncharacteristic for this
type of product, as well as on the search for
chemicals of natural or synthetic origin,
deliberately added to the drink to give it
the desired properties for the purpose of
falsification !. Thus, M. H. Markovskyi 2
proposes to carry out an examination of

1 Areesa H. M., I'yryukuna T. Y., MapkoBckuii M. I. Kputepuu oneHku panbcudUIpoBaHHO-

CTYM BUHOTPaJHBIX BUH. M3eecrmusa BY3os. ITuwesas mexnoaozus. 2002. Ne 2—3. C. 84—86 ; I'epa-
cumoB M. A. TexHosorust BuHa. MockBa, 1959. 642 c. ; Babaera M. B., Ilanaciok A. JI., Ky3spmuHa
E. 1. CooTHOIIIEHV e OCHOBHBIX KOMIIOHEHTOB 9KCTPAKTa KPAaCHBIX BUH. Bunodeaue u sunozpa-
dapcmeo. 2014. Ne 1. C. 18—20 ; Huuios B. 1., Ckypuxus 1. M. XuMusa BUHOZENU. 2-€ U3J., AOII.
u iepepab. Mockga, 1967. 442 c. ; Charters St., Pettigrew S. Conceptualizing product quality: the
case of wine. Marketing Theory. 2006. V. 6. Is. 4. P. 467—483. DOI: 10.1177/1470593106069932 (date
accessed: 04.06.2022).

MapkoBckuii M. I. OnTuMu3anus onpezeleHUs OpraHNYeCKUX KUCJIOT BUHA MeTO0M KaITu-
JspHOro anexrpodopesa. Hogayuu u apgekmugHocms npoussoicmeeHHblx npoyeccos 8 8UHOZpa-
dapcmee u sunodeauu. 2005. T. 2. C. 242—246 ; MeToAUKa OIIeHKY ITOAJNHHOCTY BUHA. Beible
cyxue BUHA U BUHOMaTepuaiusl: P/I 50.27.15.18/0003-99. KpacHozap, 1999. 13 c. (TocyzapcTBeH-
Has cucTeMa obecriedeH s e[MHCTBA U3MEPEHU).
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wines to confirm their naturalness by the
proportion of bound organic acids, which
innatural wines (according to the scientist)
is more than 90 %, and in falsified products
does not exceed 10%. Some researchers
are convinced that it is necessary to use
a set of indicators to detect falsification:
quality composition and content of
amino acids; presence and concentration
of glycerol; ratio of concentrations of
free and bound forms of organic acids;
given extract ®. So, it is believed that real
wines are characterized by the ratios
“mass concentration of tartaric acid / mass
concentration of citric acid” in the range
of 6.2:1...21:1 and “mass concentration of
tartaric acid / mass concentration of malic
acid” within 1.1:1...5,3:1 * However, to
this day, the forensic literature lacks
information on conducting examination
in this direction.

Drinks made from fruits and berries
contain a variety of acids, but only one
of them can predominate in each type.
For instance, apples contain: malic,
citric, succinic, adipic, a-ketoglutaric,
oxaloacetic, pyruvic, acetic, chlorogenic
and other acids. In general, this is due to
the presence of only a few acids, namely:
approximately 70% is malic acid; up to
209% — citric; almost 7% — succinic and
only up to 3% — the rest of acids. Malic
acid also prevails in other grain and stone
fruits, and in most berries. Citrus fruits
have more citric acid.

In grape must and wines, organic
acids are represented by tartaric, malic,
citric, succinic, oxalic, lactic, glycolic,

glucuronic, salicylic and some other
acids, which may be present in trace
amounts and which cannot always be
detected. However, the content of tartaric
and malic acids in grape must and wine
is the highest; in addition, it is known
that tartaric acid is found in significant
quantities only in grapes, that is a specific
component of grape juice and wine, and
is not contained in fruit and berry wines.

Lactic (0.5—6.3 g/dm?) and (in slightly
smaller amounts) succinic (0.24—1.5 g/
dm?®) acids are detected in grape wines
in fairly significant quantities. Citric
acid contained in must (from traces
to 0.7 g/dm?® is not a permanent and
stable component of wine due to its easy
destruction by bacteria, so it cannot always
be detected in grape wines. In addition
to the above, other acids can be detected
in various wines, mainly in the form of
traces: benzoic acid, dimethylglycerin
acid, galacturonic acid, gluconic acid,
glutamic acid, malonic acid, oxalic acid,
hydrogen cyanide, phosphoric acid,
hydrogen chloride, etc.

Diluting grape wine with cheap fruit
and berry or other drinks to increase its
volume is the most common and at the
same time crude method of falsification.
As a result, the intensity of color changes,
the saturation of the bouquet, and the
strength of wine decreases. For the most
part, such wines are “corrected” by adding
various chemical components (alcohol,
more often technical, containing fusel
oils; sugar substitutes; artificial dyes,
etc.).

3 Bab6aesa M. B., [Tanaciwok A. JI., Kysemuna E. U. Op. cit. ; 3otos A. H., Auukuna H. C., 3unb-
keBud4 . JI. CucTeMa KOHTPOJSA KadeCcTBa BMHA B CTPaHaXx CTApoOro U HOBOrO cBeTa. Popmu-
posamie HAYUOHAALHOLL CUCTeMbL Kavecmea eunonpodykyul : MexxayHap. dopym. Ozecca, 2013.
C. 14—15 ; MapxoBckuii M. I. CoBepIIeHCTBOBaHE TEXHOJIOIUN U MeTOJOB OIJeHK! KadecTBa
BUHOTPa/JIHBIX BUH Ha OCHOBe aHAJIM3a U PEryJUpPOBaHUS UX KUCJIOTHOTO COCTaBa : aBToped.
JWC. ... KaH/[,. TexH. HayK. Kpacuozap, 2006. 24 c.

4  Kumkoeckuii 3. H., Mepxkannan A. A. TexHOJIOrUs BUHA : y4e6H. 10CO0. s CTYA-B By30B IIH-

meB. mpoM. Mocksa, 1984. 439 c.
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Galization of wine as a method of
falsification consists in the fact that sour
wines are “improved” by adding water to
a known volume, followed by bringing
the strength and acidity to certain limits,
regulated by the current standard.

Chaptalization of wine is a method
of processing sour must with alkaline
agents and adding sugar before or during
fermentation.

Petiotization of wine is a method of
obtaining wine by infusing and fermenting
sugar syrup on the pomace remaining after
the separation of grape juice.

Shellification, or the addition of
glycerin, is used to reduce acidity and
bitterness, increase sweetness, and to stop
the fermentation process.

The use of preservatives (salicylic acid,
other antiseptics) in order to speed up the
technological process.

Forgery of a bouquet of wine. For this,
mixtures of various complex esters
(enanthic, valerian, valerian-amyl, butyric,
etc.) are used, as well as dried grape flowers.

Falsification of the production method.
Wines produced in violation of the
technological scheme developed and
approved for the current designation of
wines are considered high-quality. This
type of falsification is quite difficult to
recognize, moreovet, it is quite diverse in
methods and means, for example:

« varietal wines are replaced by

blended wines;

+ different fractions of must are
mixed;

+ the aging period of the wine is
falsified;

«  ‘“artificial wines” are made. Grape
juice is not required for making
such wines, as they are a well-
chosen mixture of components
(water, yeast, sugar, tartaric
potassium, crystalline tartaric
and citric acids, tannin, glycerin,
ethyl alcohol, enanthate ether,

etc.), which the consumer
organoleptically perceived as grape
wine.

Wine coloring is used to hide other
forgeries (for example, dilution) or to
recolor certain varieties of low-value white
wines into red. For this, natural (elder
berries, blueberries, aqueous beetroot
infusion, etc.) and synthetic dyes (aniline,
naphthalene, anthracene dyes, indigo
carmine, fuchsin) are used, many of which
are not only harmful, but even poisonous
compounds (for example, fuchsin).

A wide range of methods for studying
and identifying the main organic acids
in wines is given in the literature.
The authors offer both fairly simple
types of examinations, including the
addition of alkaline solutions, thin-
layer chromatography ° and complex
instrumental methods: ultrasonic
monitoring ¢, the use of electrochemical
biosensors 7, IR spectroscopy ®, capillary

Samarasekara D., Hill C., Misna D. Analysis and Identification of Major Organic Acids in Wine
and Fruit Juices by Paper Chromatography. Journal of Chemical Education. 2018. Vol. 95. Is. 9.
Pp. 1621—1625. DOI: 10.1021/acs.jchemed.8b00129 (date accessed: 04.06.2022).

Novoa-Diaz D., Rodriquz-Nogales J. M., Fernandez-Fernandez E., Vila-Crespo ]J., Garcia-Alva-
rez J., Amer M. A. & all. Ultrasonic monitoring of malolactic fermentation in red wines. Ultra-
sonics. 2014, Aug. Vol. 54. Is. 6. Pp. 1575—1580. DOI: 10.1016/j.ultras.2014.04.004 (date accessed:
04.06.2022).

Gimenez-Gomez P., Gutierres-Capitan M., Capdevila F., Puig-Pujol A., Fernandez-Sanchez C.,
Jimenez-Jorquera C. Monitoring of malolactic fermentation in wine using an electrochemi-
cal bienzymatic biosensor for L-lactate with long term stability. Analytica Chimica Acta. 2016,
Jan 28. Vol. 905. Pp. 126—133. DOI: 10.016/j.aca.2015.11.032 (date accessed: 04.06.2022).
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electrophoresis  °,  high-performance
liquid chromatography (HPLC) °, '"H-NMR
spectroscopy .

The application in expert practice of
methods for identifying the complex of
basic organic acids contained in wines
(oxalic, citric, malic, amber, adipic, lactic,
in particular, tartaric acid — characteristics
specific to grape wines), and identifying,
establishing the types of dyes will allow
not only to establish the nature (origin)
of the unknown liquid submitted for
examination, but also to differentiate grape
and fruit and berry wines in the event of
their sorting or mixing.

Article Purpose

Research grape and fruit and berry
wines, as well as to identify signs of their
falsification by adding synthetic dyes.

Main Content Presentation

Preparation for conducting
the examination

Solutions of organic acids -“witnesses”.
A mixture of organic acids: oxalic, citric,
tartaric, malic, succinic, adipic, lactic,

prepared at a concentration of 5 mg/cm?
of each acid (aqueous solution), is taken as
a standard sample. Solutions of individual
acids can be prepared in the same
concentration (if necessary).

Solvents. A solvent system is
recommended: ethanol — ammonia —
water in a volume ratio of 50:15:2.5. The
solvent system is used for chromatography
immediately after preparation. Before
immersing plates, the hermetically sealed
container with the introduced system is
vigorously shaken to saturate it with solvent
vapors.

Developer. 2 cm® of freshly distilled
(colorless) aniline is dissolved in 20 cm?®
of ethanol, and 2 g of l-arabinose (other
carbohydrates can also be used) in 20 cm?®
of distilled water. The two obtained
solutions are poured together and the
volume is brought to 100 cm?® with butanol.
A chromatogram is developed with the
prepared mixture using a sprayer.

Examination of liquids for the presence
of organic acids by the method of
chromatography in a thin layer of sorbent

Apply 5 mm?® of wine (an unknown
liquid sample) to a plate with a thin layer of

derived products by Fourier transform infrared (FT-IR) spectroscopy and chemometric
techniques. Analytica Chimica Acta. 2012, June 30. Vol. 732. Pp. 137—144. DOI: 10.1016/;.

aca.2011.11.009 (date accessed: 04.06.2022).

9 Coelho C., Bagala F., Gougeon R. D., Schmitt-Kopplin Ph. Capillary Electrophoresis in Wine Sci-
ence // Methods in Molecular Biology. Series Editor Walker J. M. 2016. MIMB, Vol. 1483. Pp. 509—
523. DOI: 10.1007/978-1-4939-6403-1_23 (date accessed: 04.06.2022).

10 Eyéghé-Bickong H. A., Alexandersson E. O., Gouws L. M., Young Ph. R., Vivier M. A. Optimis-
ation of an HPLC method for the simultaneous quantification of the major sugars and organic
acids in grapevine berries. Journal of Chromatography B. 2012, Feb 15. Vol. 885—886. Pp. 43—49.
DOI: 10.1016/j.jchromb.2011.12.011 (date accessed: 04.06.2022) ; Perez-Ruiz T., Martinez-Loza-
no C., Tomas V., Martin J. High-performance liquid chromatographic separation of citric, lactic,
malic, oxalic and tartaric acids using a post-column photochemical reaction and chemilumines-
cence detection. Journal of Chromatography A. 2004. Feb 13. Vol. 1026. Is. 1—2. Pp. 57—64. DOI:
10.1016/j.chroma.2003.10.130 (date accessed: 04.06.2022).

11 Avenoza A., Busto J. H., Canal N., Peregrina J. M. Time course of the evolution of malic and
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sorbent — Sorbfil — measuring 15%10cm.
After each touch of the capillary to the
plate, the resulting stain is dried with
a stream of warm air. In the same way, 2—3
mm?® of a standard solution of a mixture
of organic acids (8—10 touches of the
capillary) are applied next to the spots of
the sample under examination 2.

A plate ready for chromatography
is immersed in the solvent system:
ethanol — ammonia — water (50:15:2.5).
The chromatography process lasts 75-
90 minutes. Then the plate is removed
from the container, dried for 3-4 hours.
After complete removal of the solvent,
the plate is re-immersed in a freshly
prepared solvent system and the process
is repeated. The plate dried after the
repeated chromatography process is
moistened with a developer reagent from
the sprayer under draft.

To develop the color of spots, the
chromatogram is placed in a thermostat
at a temperature of 100—110 °C. In 10—15
minutes, dark brown spots appear on a
lightyellow background, which retain their
color for along time at room temperature.
The chromatogram is evaluated by the
method of visual comparison.

The examination of wines using the
specified system of solvents makes it
possible to detect on chromatograms
up to 10-11 acids, the presence of which
in complex biological systems (such as
wines) is not excluded.

Table 1 shows approximate R, values
for organic acids that can be detected in
grape and fruit and berry wines.

Table 1
Rf values of organic acids
that can be detected in wines

System: ethanol —

Acids ammonia — water, R,
Oxalic 0,00

Citric 0,14

Tartaric 0,31

Malic 0,44

Amber 0,56

Adipic 0,68

Glycolic Not detected
Lactic 0,82

Note. The nature of the distribution
of spots on chromatograms and their
sequence remain unchanged.

It should be noted that the solvent
system benzene — ethanol — ammonia
(10:20:5) can be used for chromatography,
but the spots of organic acids in such
a solvent system are located close to each
other,which makesitdifficulttoidentifythe
acids on the chromatogram. Considering
the above, it is worth recommending
the eluent system ethanol — ammonia —
water (50:15:2.5).

The chromatogram of pure organic
acids is shown in fig. 1.

12 Teticc ®. OCHOBBI TOHKOCJIOHHOM XpoMaTorpaduu : B 2-X T. : IIep. ¢ aHIJIL. / 1oz pex. B. I. Bepes-

kuHa. T. 1. MockBa, 1988. 404 c.
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1

2 3 4 5 6 7
Fig. 1. Chromatogram of pure organic
acids in the system: ethanol — ammonia —
water (50:15:2.5). Acids: 1 — oxalic; 2 —
citric; 3 — tartaric; 4 — malic; 5 — amber;
6 — adipic; 7 — lactic

Evaluating the results of testing liquids
for the presence of organic acids

When testing unknown grape and berry
wines, it is difficult to predict in advance
the composition and quantitative content
or ratio of individual acids in the sample,
so the amount of wine that the expert puts
on the plate is not always equal to 5 mm?.
In some cases, wines contain significantly
more of one acid than other acids, for
example, malic. One under such conditions,
the application of 5 mm?® will cause
overloading of the sorbent with this acid,
which will distort the chromatographic
pattern. If the concentration of detected
components of the examined samples does
not correspond to the concentrations of the
acids of the compared reference mixture,
then inaccuracies are possible during the
evaluation of chromatograms. In this case,
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the amount of wine to be applied to the
plate must be reduced to 2.5—3 mm?, but to
such an amount as to be able to detect other
acids, the amount of which is very small.

Separately, we should note that
a standard mixture of acids — “witnesses” —
must be applied to the plate next to the
stain of the sample under examination:
for a more correct and clear identification
of individual acids. The objects of our
research are expert samples of “Margrani”
red wine, “Somersby” cider, and “Somersby
Watermelon”. The chromatogram of
grape red wine “Margrani”, apple cider
“Somersby” and a mixture of organic acids
is shown in fig. 2.

Fig. 2. Chromatogram for the examined
samples: a) “Margrani”; b) apple cider
“Somersby”; c) acids for comparison (1 —
oxalic; 2 — citric; 3 — tartaric; 4 — malic;
5 — amber; 6 — lactic)
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Chromatographic picture in fig. 2
is an example of a typical picture for
grape and fruit and berry wines. Grape
wines are characterized by the presence
of tartaric and malic acids in much
greater quantities than the rest of acids.
Sometimes the malic acid predominates
the tartaric one.

In most grape wines, citric acid is
either absent or present in very small
amounts; amber acid is detected in small
amounts; between the spots of citric and
tartaric acids, a spot of an unidentified
acid is observed. In addition, oxalic acid,
if it is present in wines, is at the start,
possibly in a mixture with other acids.
Near the start, many fortified wines have
a stain of unidentified acid. Lactic acid is
always detected near the solvent front.

It should be noted that the typical
chromatographic pattern of fruit and berry
wines is characterized by the absence of
tartaric acid. For the most part, in fruit and
berry wines, an unidentified acid (R;=0.2)
is absent or appears as traces, which is
clearly observed in grape wines (placed
on the chromatogram between citric and
tartaric acids).

Most fruit and berry wines (from
cranberries, red and black currants,
strawberries, black rowan, plums,
gooseberries, raspberries, etc.) contain
quite a lot of citric acid. Malic acid is
well detected (it is present in significant
quantities in apple wines). Unlike grape
wines, fruit and berry wines contain
a significant percentage of amber acid,;
adipic and one or two unidentified acids
placed between amber and lactic acids
may be detected.

The set of specific organic acids
in grape and fruit and berry wines,
which are detected by experts using
the chromatography method, makes it
possible to use them as differential signs
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in the process of establishing the nature
of the wine. Samples of real grape wines
are characterized by a high concentration
of tartaric acid, which is present only in
grape products. In samples of fruit and
berry wines made from apricot, raspberry
and plum fruits, the main component is
malic acid.

During the examination of home-
made grape wines, the absence of tartaric
acid can serve as evidence of wine
falsification, that is, its production from
grape pomace, sugar, water. Such wines
also lack malic acid.

Using the considered method of
chromatography in a thin layer of
sorbent, it is quite difficult to examine
wines containing sugar, especially when
its content is significant. Therefore, the
examination of fortified wines should
be preceded by work on the separation
of organic acids on ion-exchange resins,
after which the obtained eluates are
chromatographed in a thin layer of
sorbent.

The color characteristics of wine
products are quite variable — depending
on the type of raw materials, technological
production, composition of the blend.
This feature is used by some unscrupulous
producers, often using cheaper fruit and
berry raw materials to tint grape wines.

Natural food dyes are obtained from
plant raw materials (flowers, leaves,
berries, root crops) and waste from
wineries and canneries. Natural dyes
most often belong to carotenoids and
flavonoids.

Synthetic food dyes are complex organic
substances obtained by a chemical
method. Unlike natural ones, they do not
contain flavors and vitamins. Compared
to natural dyes, synthetic ones give bright
saturated tones that are less sensitive to
storage conditions. Inorganic food dyes
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are obtained from mineral raw materials
of natural or chemical origin. These
include some finely dispersed metals and
metal oxides (hydroxides), amorphous
carbon (E152, E153), calcium carbonate,
as well as blue pigment (ultramarine).

One of the requirements for forensic
examination is mandatory confirmation
of analysis results by at least two reliable
methods, so in our research we consider
the option of examination some synthetic
dyes using the method of thin-layer
chromatography and IR spectroscopy.
Research objects are expert samples of
synthetic dyes: azorubine (carmoisin;
E122), a mixture of azorubine (E122) and
Ponceau 4R (E124), yellow “sunset” (E110),
tartrazine (E102), samples of red wine
“Margrani”, “Somersby” and “Somersby
Watermelon” cider, “Ripe Cherry” and
“Peach” alcoholic beverages. Experts also
prepared a model mixture of “Somersby
Watermelon” cider with synthetic dyes
E122, E124.

Detection of synthetic dyes by adding
an alkaline solution

Synthetic dyes can be detected by adding
an alkaline solution (ammonia, soda)
in an amount that exceeds the amount
of the drink. A change in the pH leads
to a change in the color of natural dyes:
red to dirty blue, violet to red-brown.
If the liquid has a yellow, yellow-hot or
green color, then after adding alkali, the
mixtures must be boiled. Such pigments
as carotenoids and chlorophyll are
destroyed. At the same time, yellow and
yellow-hot colors disappear, and green
turns into brown or dark green. The
color of synthetic dyes does not change
under these conditions. Thus, the color
of the wine “Margrani” bordeaux in the
case of adding soda solution changed to
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blue-green, and the deep red color of the
model mixture (“Somersby Watermelon”
cider with synthetic dyes E122, E124) did
not change after adding soda solution (see
Fig. 3). A sample of “Somersby Watermelon”
cider, in the composition of which the
manufacturer noted sugar color III,
changed its color from pink to pale yellow
(almost colorless) with the addition of
soda solution (see Fig. 4).

Fig. 3. 1 — red wine “Margrani”; 2 — red
wine “Margrani” with addition of soda
solution; 3 — a sample of the mixture
of “Somersby” cider, E122, E124 with the
addition of soda solution

Fig. 4. 1 — a sample of “Somersby
Watermelon” cider; 2 — a sample of
“Somersby Watermelon” mixture with the
addition of soda solution
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This method makes it possible to
answer the question about the presence
of synthetic dyes in their composition in
principle and quickly at the preliminary

stages of winemaking product
examination.

Examination of liquids for the
presence of synthetic dyes by thin-layer
chromatography

Thin-layer chromatography (due to its
accessibility, simplicity and expressivity)
is widely used for the analysis of dyes.
Synthetic dyes form colored spots on
chromatographic plates clearly visible to
the naked eye, which helps the expert to
visually evaluate the obtained results.

As of today, it is impossible to choose
universal separation conditions for most
dyes. This is due to the fact that food

synthetic dyes have close Rf values that
tightly fill almost the entire possible interval
(Rf = 0.10...0.95), which is a significant
obstacle for thin-layer chromatography
with high resolution.

To  determine the  qualitative
composition of individual and mixed
synthetic dyes, the researchers used the
following systems:

1) n-propanol ethyl acetate
ammonia — water (10:3:3:0.1);

2) isobutanol — ethanol — ammonia —
water (1:2:0.1:1).

Two solvent systems were used to
separate dyes with similar values of
chromatographic mobility, and also as
reference to each other. Chromatographic
properties of dyes in different systems are
shown in tbl 2.

Table 2

Chromatographic properties of dyes in different systems

System No. 1 System No. 2
Name of the dye . Color . Color
T of chromatographic zones f of chromatographic zones
Azorubine (E122) 0,35 Crimson 0,80 Orange
0,92 Crimson

Ponceau 4R (E124) 0,76 Red-crimson 0,84 Violet

Tartrazine (E102) 0,11 Yellow 0,75 Bright yellow

Yellow “sunset” 0,46 Yellow-hot 0,82 Orange

(E110)

To check the reliability of the method,
the examination was conducted: red wine
“Margrani”, alcoholic beverages “Ripe
cherry” and “Peach”. Chromatography
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was performed in the solvent system
n-propanol — ethyl acetate — ammonia —
water (10:3:3:0.1): see Fig. 5a.
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5b

5a SC

Fig. 5. 5a) — chromatogram of red wine
“Margrani”, alcoholic beverages “Ripe
cherry” and “Peach” (from left to right)

in eluent system No. 1; 5b) —
chromatogram of synthetic dyes E122,
E102, E110, E122 + E124 (from left to
right) in eluent system No. 1; 5¢) —
chromatogram of synthetic dyes E122,
E102, E110, E122 + E124 (from left to right)
in eluent system No. 2

As a result of the examination, it was
established that:
the chromatogram with
examined sample of “Margrani’
red wine does not contain colored
zones, that is, there are no dyes;
the chromatograms of “Ripe cherry’
drink showed orange and crimson
spots, which in terms of color
and chromatographic mobility
correspond to the synthetic dye
azorubine (E122);
a yellow spot appeared on
the chromatogram of “Peach”
drink, which in terms of color
and chromatographic mobility

the

2

2
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corresponds to the synthetic dye
tartrazine (E102).

The above thin-layer chromatography
method requires samples for comparison.
In the absence of reference samples, it is
difficultto obtain reliable information about
the nature and component composition
of the examined dyes, so there is a need
to apply additional research methods. To
perform a number of practical tasks, you
can use the IR spectroscopy method, which
allows you to identify the object under
examination with the help of computer
information and search systems, spectral
libraries and reference information. For
this, preliminary preparation of samples
aimed at separating the dye from the
examined mixture is necessary.

Examination of liquids for the presence
of synthetic dyes by IR spectroscopy

Sample preparation. The method
of solid-phase extraction followed by
evaporation of the extract to a dry residue
is used to isolate synthetic dyes. Spectra
were recorded on a spectrophotometer
NICOLET 380 SMARTPERFORMER
attachment manufactured by Thermo
Electron Corporation (USA) under standard
conditions.

Analysis parameters:
measurement
4000 cm,;
resolution — 4,
recording speed — 0,6329;
amplification — 4;
number of scans — 32.

The obtained spectra were analyzed
by exemining the shape, position, and
relative intensities of the characteristic
absorption bands with the help of databases
(electronic spectral libraries), as well as
reference materials and special literature.
At the same time, it was proved that dyes of
different types differ from each other in IR
spectra and can be differentiated.

range 650—
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Conclusions

It has been proven that the application in
expert practice of methods for detecting the
complex of basic organic acids contained in
wines (oxalic, citric, malic, amber, adipic,
lactic, as well as tartaric as specific for
grape wines) made it possible not only to
establish the nature (origin) of an unknown
liquid submitted for examination, but to
differentiate grape and fruit and berry
wines in case of their re-sorting or mixing.

It was established that the set of
specific organic acids in grape and fruit
and berry wines, which can be detected
using the chromatography method, makes
it possible to use them as differential signs
in the process of determining the nature
of wine. Samples of real grape wines are
characterized by a high concentration of
tartaric acid, which is present only in grape
products.

It has been proven that a set of methods
for researching grape and fruit and berry
wines, aimed at determining the presence
and identification of synthetic dyes, makes
it possible to answer the questions of
experts on the falsification of winemaking
products by coloring.

Jociii;KeHHsI BUHOTPaJHUX
i 7I0I0BO-ATIHUX BUH Ta BUSABJIEHHS
ix paabcudikanii
Aaana Kaimuyk, Oavea Byii,

Xoce Manyeawv Koaodpac, Oavea Ilawkosa

Jocnidmeno euHoepadHi ma na000-
80-2I0HI BUHA 3 MeMOI0 BUSBUMU O3HAKL 1X
panvcugikayii wasxom 0o0asanHs cunme-
muyHux 6apeHuKis. 3a3HaueHo, wo Y npo-
yeci aHANi3Y8AHHA (eKcnepmu3l) HegldoMuX
pidun, Hadanux 045 00CAiOHeH S, axieuam
Hacamneped HeoOXIOHO 8CMAHOBUM NPUPO-
dy makux 06’ekmis. 3’acysamu ye MOMCAUBO
MIAbLKU NICAS 8UABACHHS CTIEKMPA 03HAK, Xa-
pakmepHux 045 06’ekma 6 peanvHo ICHYI01O-
my cmani. JJocAiOHUM WASXOM YCAH08AeHO

nepeaik OpeanivHUX KUCAOM, WO € CkAado-
BUMU 8UHOZPAOHUX 1 1/100080-3210HUX BUH;
008e0eH0 MOXHCAUBICTIL BUSHAUECHHS OpeaAHit-
HUX KUCAOM 8 AHAAI308AHUX 3DA3KAX; HAe-
Oeno o3Haxu ¢anvcugikayii sun 3a donomo-
2o dodasanHs 6APEHUKIE 1 3aNPONOHOBAHO
Memodu ix eussneHHs. OOHA 3 HAPIHHUX
sumoez do cydogoi excnepmusu — 0608’13Ko-
6e nidmeepoiceHHs pe3yabmamie ananisy He
MeHUL HiHe dgoma O0OCMOGIPHUMU Memooa-
MU, MOMY 8 3anpPOnoHO8AHIIL HAYKO8Ill npayi
po3enanymo eapianmu 00CAiONceHHA 0esKuUX
CUHMeMUYHUX 6APBHUKIE 13 3ACTOCYBAHHAM
Memodié MOHKOULApogoi xpomamozpadii,
I9-cnexmpockonii ma 000aganHAM AYHCHUX
posuunie. Koncmamosano, wo cykynuicmo
KOHKPemHUX OpeaHidHUX KUCAOM Y 6UHO-
epadHux i n100080-A2I0HUX BUHAX, KL MOJXHC-
Ha sussumu 3a 0onomoeoio memody xpoma-
moepaii, dae 3mozy eukopucmogysamu ix
K Jueperyilini 03HAKU Y NPOyec 6CMAH08-
/leHHs Npupodu 8UHA. 3PA3KUL CIPABKHCHIX 8U-
HO2padHUX 8UH 8I03HAEHO BUCOKOI0 KOHUeH-
mpayielo 8UHHOL KUCAOMU, HAABHOL Aulle
y euHnoepaduiii npodykuii. Joeedeno, 140
Komnaekc memodig 0ocaidnceHHsa 8UHOepad-
HUX 1 1/100080-2210HUX BUH, CNPAMOBAHUX
HA 8U3HAYeHHS HAS8HOCTI UL i0eHmugikayio
cunmemuuHux bapenuxie, Odae 3mozy 8i0-
108iCMU HA NUMAHHA, 10CMABACHL HA 8UPI-
WeHHs eKCnepmu3u npo ganvcugikayiio npo-
Jdykmie suHOpobcmaa wWAsLXom 3a6apenenHsl.

Kawuoei caoea: opzaniuHi Kuciomuy;
MOHKOWAaposa xpomamozspagis; uHozpaoHe
CYCAO; CUCTeMU DO3HUHHUKIE; KOAIP 8UHA;
Xpomamoepadiuna pyxXausicmy; CUHMemuu-
Hi bapeHuku; nepecopmuus; garvcugikayis.
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Theoretical best practices of forensic experts on peculiarities
of fuel accounting in transport and defense fields has been studied
and a list of legislative and regulatory acts regulating the procedure
for accounting, movement and write-off of fuel and lubricants in
military units is given. The authors aimed to highlight the issue of
fuel accounting in conditions of martial law and Russian military
aggression, document effective use of fuel by military units of the
Armed Forces of Ukraine and territorial defense while carrying out
combat missions. Research objects of forensic economic examinations
are summarized, range of powers granted to experts while conducting
such examinations is outlined. Peculiarities of the accounting and
movement of military property that are characteristic of the rules
for receiving, accounting, issuing and writing off material assets in
Armed Forces of Ukraine are indicated. The issues and tasks solved
by forensic experts while forensic economic examinations related
to accounting and use of fuel by military units of Armed Forces of
Ukraine are defined. The list of legislative and normative legal acts
that should be guided by forensic economists in their professional
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activities while accounting for military property, is presented.
Attention has been drawn to the unsettledness of some issues of
such accounting (for example when some legislative acts have lost
their validity, and new ones have not been adopted instead) causing
certain difficulties. The main types of accounting of military property
(quantitative and qualitative accounting; accounting of military
property in numerical and value indicators) are highlighted and

disclosed.

Keywords: military property; property accounting specifics;
fuel and lubricants; quantitative, qualitative, account number
accounting; military property accounting in value indicators.

Research Problem Formulation

In conditions of Russian military
aggression, issues of accounting and
effective use of fuel by the military units of
the Armed Forces of Ukraine (hereinafter
referred to as AFU) and territorial defense
are becoming quite important and relevant.

From the first day of invasion in
Ukraine, Russian invaders have been
purposefully destroying Ukrainian
industrial (in particular, oil refining) and
social infrastructure. Shortage of fuel in
Ukraine that was felt not only by ordinary
citizens, arose as a result of the destruction
of the main producer of such fuel: the
Kremenchuk Oil Refinery, anumber oflarge
oil depots, blocking of sea routes and the
stoppage of supplies from Belarus. In fact,
country has to build a new infrastructure
for the supply of oil products through the
western borders from scratch. Therefore,
effective resolution of the issues of th fuel
use by military units of the Armed Forces

of Ukraine in the circumstances of Russian
aggression can directly affect combat
capability of our State.

At the same time, conducting forensic
economic examinations on accounting
and use of fuel by military units has some
peculiarities compared to civilian objects.

Analysis of Essential Researches and
Publications

Like any other defense field, functioning
of state institutions is subject to control
and evaluation both by society and by
economists. Rational operation of defense
expenditures can not only ensure the
country independence but stimulate the
development of its economy. S. Atesoglu
and M. Mueller !, as well as C. Xuang and
A. Mintz were among the first to highlight
the relationship between defense spending
and economic growth 2.

J. S. Smith and M. H. Tuttle * proved
as early as 2008 that defense spending can

1 Atesoglu H. S., Mueller J. M. Defense Spending and Economic Growth. Defence Economics. 1990.
Vol. 2. Is. 1. Pp. 19—27. DOI: 10.1080/10430719008404675 (date accessed: 31.05.2022).

2 Xuang C., Mintz A. Defence Expenditures and Economic Growth: The Externality Effect. Ibid.
1991. Vol. 3. Is. 1. Pp. 35—40. DOI: 10.1080/10430719108404713 (date accessed: 31.05.2022).

3 Smith J. S., Tuttle M. H. Does Defense Spending Really Promote Aggregate Output in
the United States? Defence and Peace Economics. 2008. Vol. 19. Is. 6. Pp. 435—447. DOLI:
10.1080/10242690701701950 (date accessed: 31.05.2022).
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contribute to economic growth if it is used
to improve social field and infrastructure
allowing business to develop steadily,
calmly and stably. They note that wartime
military spending rises rapidly with a
direct effect on real gross domestic product
during the first two quarters but loses its
predictability during this period.

A. Abu-Qarn'sresearch*analyzed (using
Todd-Yamamoto version of the Granger
causality test) relationship between defense
spending and the economic growth of the
rivals in the Arab-Israeli conflict over past
four decades and indicated that, contrary
to popular opinion and many previous
research, he failed to find any sustained
negative impact of military spending on
economic growth.

In research paper work by JiiTian You,
LinXi OuYang, XueYing Zhang, ShaoYi Du ?,
it is noted that against the background of
the integration of world economy and
new international situation that emerged
in the mid-2010s, defense legislation has
become an important national strategy and
its analysis by means of economics plays
an important role in building and even
increasing competitiveness of the country
and nation in international community.

On the other hand, a number of
research paper are devoted to economic
research in the field of fuel and lubricant
accounting and control. The latter include,
in particular, research by M. Kotov and
V. Drobakha ¢ and others.

M. A. Al Qubaisi 7 proposed the
following classification of expenses for
logistical support for the troops:

a) weapons and military
procurement;

b) operation and maintenance of weapons
and military equipment procurement;

c) maintenance of military bases and
training grounds both inside the
country and outside its borders;

d) fuel and lubricants.

For obvious reasons, data on accounting
and effective use of fuel in defense field
are not available to the general public. If
we turn to organization of accounting for
consumption of fuel and lubricants in the
USA, we found out the following. According
to the American non-governmental portal
GlobalSecurity.org * unit responsible
for the army fuel reserves is usually at
battalion level or higher: it is there that
the actual accounting procedures of fuel
and lubricants released and consumed by

equipment

4 Abu-Qarn A. The Defense-growth nexus: An application for the Israeli-Arab conflict. MPRA Pa-
per. Ben Gurion University of the Negev, 2010. URL: https://mpra.ub.uni-muenchen.de/22275/1/
MPRA _paper_22275.pdf (date accessed: 31.05.2022).

5 JiTian You, LinXi OuYang, XueYing Zhang, ShaoYi Du. The Application of Economic Analysis
in the Field of Military and National Defense Legislation. ICEBT 2018 : Proceedings of the 2nd In-
ternational Conference on E-Education, E-Business and E-Technology. July 2018. Pp. 175—180. DOI:
10.1145/3241748.3241766 (date accessed: 31.05.2022).

6 Kotov V., Drobaha V. Increase accuracy accounting and control of diesel fuel consumption.
Collected scientific works of Ukrainian State University of Railway Transport. March 2019. DOI:
10.18664/1994-7852.183.2019.169648 (date accessed: 31.05.2022).

7 Al Qubaisi M. A. Modern military expenditures and problems of sustainable development. Eco-
nomic and Social Development : 55th International Scientific Conference on Economic and Social De-
velopment (Baku, 18—19 June, 2020). 2020. Vol. 2/4. Pp. 483—488. URL: https://www.esd-confer-
ence.com/upload/book_of_proceedings/Book_of_Proceedings_esdBaku2020_Vol2_Online.pdf
(date accessed: 31.05.2022).

8 Chapter 8. Accounting / Petroleum Pipeline and Terminal Operating Units // GlobalSecurity.org.
12 May 1998. URL: https://www.globalsecurity.org/military/library/policy/army/fm/10-416/ch8.
htm (date accessed: 31.05.2022).
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various units take place. Incoming and
outgoing data are collected and transferred
to responsible person, who uses them to
prepare and submit requests for the next
period. If a unit (for example, a company)
operates as a separate unit, then its
commander is responsible for submitting
fuel requirements for operation of vehicles.
For planned events, need for fuel and
lubricants is calculated for four months
(current plus the next three). These services
conduct daily and weekly inventories of
petroleum products belonging to the army,
separately for each type of product.

In the US army, fuel was always
accounted for, although they were not used
to saving on defense costs. However it was
not until 1999 that the Office of the Under
Secretary of Defense for Acquisition,
Technology and Logistics asked the
Defense Science Board to investigate the
Army's fuel-related problems because of
the increasing number of such problems.
A report on that inquiry released in 2001,
Making War More Effective by Reducing
the Fuel Burden found that until the
Department of Defense begins to measure
the true cost of fuel and develops clear
plans to reduce fuel consumption of
military vehicles, military will continue
to will experience significant logistical
and financial difficulties, as well as issues
with transporting fuel to battlefield.
Department of Defense is the largest
consumer of fuel in the United States
using approximately 1.8% of the nation
total transportation fuel °. This is not
surprising, given the types of vehicles
used by the US military. It is interesting
that among the 10 largest army consumers

of fuel, only the M1 Abrams tank and
the McDonnell Douglas AH-64, Apache
helicopter are combat vehicles, the rest
are auxiliary equipment (for transporting
fuel and other ammunition).

Scientific Council recommended that
Ministry of Defense standardize pricing
methods for estimating the cost of fuel
(until then, it set fuel prices based on the
wholesale price of refinery without taking
into account the cost of delivery, caused the
actual cost of fuel to be much higher than
that indicated in the military accounting
systems). Interestingly, software that the
military used to calculate fuel efficiency was
written in Fortran (a computer language
that is no longer used) back in 1972 and has
not been updated since.

Another recommendation of
Scientific Council (to which our
legislators can make sense) is to stimulate
fuel economy throughout the Ministry of
Defense: while purchasing new weapons,
be sure to take into account its fuel
efficiency (note that the allocation of
resources and accounting in the Ministry
of Defense on at that time efficiency
was not encouraged and inefficiency
was not punished). Excessive fuel costs
are not only a mindless waste of budget
funds: after all, it becomes an obstacle
to effective war conducting. There are
combat advantages of fuel economy in the
growth of deployability, maneuverability,
range, speed, reliability, etc.

However, such a transition to more
energy-efficient weapons, unfortunately,
cannot happen quickly. According to
A. Andrews (2009) '°, the US Department
of Defense consumed 145 million barrels

9 Book E. Pentagon Needs Accurate Accounting of Fuel / National Defense Magazine. 03/01/2002.

URL:

https://www.nationaldefensemagazine.org/articles/2002/2/28/2002march-penta-

gon-needs-accurate-accounting-of-fuel (date accessed: 31.05.2022).
10 Andrews A. Department of Defense Fuel Spending, Supply, Acquisition, and Policy. CRS Report
for Congress. September 22, 2009. 27 p. URL: https://sgp.fas.org/crs/natsec/R40459.pdf (date ac-

cessed: 31.05.2022).
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of petroleum products every year. In fiscal
year 2000, fuel costs accounted for 1.2%
of the total expenditures of the Ministry
of Defense and in 2008 they increased to
3.0%. Over the same period, total defense
spending has more than doubled, fuel
spending has increased by nearly 500 %.
According to the same report, there were
141 oil refineries in United States.

At the same time, V. Dachkovskyi and
I. Kondratiuk "' note thatnew or modernized
weapons and military equipment should
be effective in performing military tasks.
However, not only adequate cost of their
acquisition, but the cost of their operation
is an integral part of the adoption of
new and modernization of old models.
The mentioned researchers proposed
a method of technical and economic
evaluation of weapons and military
equipment procurement samples adopted
or allowed for operation in the Armed
Forces where structure of total costs
for operation of weapons and military
equipment procurement has the following
components: costs of storage, maintenance,
fuel and lubricants, repair of weapons and
military equipment procurement samples
and costs for ammunition.

However, most materials reveal these
issues as of peacetime. It should be noted
that a certain experience of the functioning
of the forensic expert system during the
war, that ensured necessary researches
in Yugoslavia (1991—2001) is highlighted
in the book by H. Ball *3, published much
after the end of Yugoslav wars.

On the other hand, application specifics
of forensic examinations during martial
law were not considered in these research
papers.

Professionals of the Sumy branch
of the NSC «Hon. Prof. M. S. Bokarius
FSI» during 2020 developed Guidelinesfor
conducting forensic economic examinations
in cases of resolving issues related to research
on military property accounting. As is well
known, military property includes, in
particular, fuel and lubricating materials.
In conditions of hostilities and shortage
of fuel in Ukraine, the issue of accounting
and effective use of fuel by military units of
Armed Forces of Ukraine requires closer
attention.

Article Purpose

Elucidation of fuel accounting issues in
conditions of martial law and Russian
military aggression, determination of
documentary justification for effective
use of fuel by military units of the Armed
Forces of Ukraine and territorial defense
during combat missions.

Main Content Presentation

Preservation issue and effective use of
military property has gained considerable
relevance in recent years. This is primarily
due to the armed aggression in Crimea and
East of Ukraine, started by Russia in 2014,
and hostilities throughout the territory
of Ukraine that have been ongoing since
February 2022, as well as the current
difficult economic situation. In addition,
in the military field there are issues of
imperfect regulatory and legislative
provision of accounting and handling of
military property (in particular, regarding
its write-off), which elimination will make
possible to protect military property from

11 Dachkovskyi V., Kondratiuk I. Technical and economic assessment of the weapons and military
equipment exploitation. Political Science and Security Studies Journal. 2021. Vol. 2. Ne 4. Pp. 39—
47.DOI: 10.5281/zenodo.5810146 (date accessed: 31.05.2022).

12 Ball H. Working in the Killing Fields: Forensic Science in Bosnia. University of Nebraska Press,
2015. 232 p. DOIL: 10.2307/j.cttld9nj5c (date accessed: 31.05.2022).
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theft, damage, destruction, etc., as soon
as possible.

Legislation of Ukraine defines
military property as state property
assigned to military units, institutions
and organizations of the Armed Forces. It
includes "houses, buildings, transmission
devices, all types of weapons, combat
and other equipment, ammunition, fuel
and lubricants, food, technical, airfield,
skipper, material, cultural and educational,
medical, veterinary, household, chemical,
engineering  property, —communication
property, etc.” 2.

Military property is managed by
the Ministry of Defense of Ukraine by
attaching it to military units (in case
of their formation or reformation)
and redistributing this  property
between military units (in case of their
disbandment). Military property is
assigned to military units of Armed
Forces of Ukraine under the right of
operational management.

It is necessary to account for all
military property, regardless of its
purpose and sources of income, at the
same time, it should be done in a timely,
reliable and accurate manner. This is
necessary in order to obtain factual
data on availability, loss, shortage,
movement, value and quality (technical)
condition of military property that
will contribute to correct organization
of logistical support of military units,
arrangement of proper control over
storage conditions, expediency and

effectiveness of military property use
(expenditure) and will help prepare data
for compilation ofaccountingdocuments
and state statistical reporting.

Taking into account the state of war
currently operating on the territory of
Ukraine with the aim of preventing abuse
and effective use of fuel and lubricant
materials, forensic economists are
asked questions about documentary and
regulatory validity of the use of fuel by
military units of Armed Forces.

Forensic experts have right to act only
within the limits of granted powers. The
same forensic economic examination is
carried out based on the established facts
of fuel shortages and overtime write-offs
in compliance with relevant decision of
investigating judge or the investigator’s
resolution.

Research on these issues is carried
out taking into account peculiarities of
accounting and movement of military
property, in accordance with accepted
rules for receiving, issuing and writing
off material assets in Armed Forces,
regulated by relevant regulatory acts, in
particular:

« Law of Ukraine: On the Legal
Regime for Property in the Armed
Forces of Ukraine **;

« Instruction on accounting for
military property in Armed
Forces of Ukraine®;

+ Regulation on procedure for
accounting, storage, write-off and

13 IIpo mpaBoBuil pexxuM MaiiHa y 36poiinux Curax Ykpaiuu : 3akoH Vkpainu Big 21.09.1999 p.
Ne 1075-XIV (3i 3miH. Ta gomos.). URL: https://zakon.rada.gov.ua/laws/show/1075-14 (date ac-

cessed: 31.05.2022).

14 IIpo mpaBoBuil peXxuM MaiiHa 30poiHux cui VKpainu ... . URL: https://zakon.rada.gov.ua/laws/

show/1075-14 (date accessed: 31.05.2022).

15 IIpo sarBepmxeHHs IHCTPyKUil 3 06iiKy BificbKoBOro ManHa y 30poiiHux Cumiax Vipainu :
Haka3 MiHoGoponu Ykpainu Bizx 17.08.2017 p. Ne 440 (3i amiH. Ta gomos.). URL: https://zakon.
rada.gov.ua/laws/show/z1192-17 (date accessed: 31.05.2022).
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use of military property in Armed
Forces '¢;

National regulation (standard) of
accounting in public sector 121
Fixed assets'’;

Regulation on inventory of
military property in Armed
Forces 8;

Procedure for applying the Project
onaccountingaccountsinthepublic
sector; A standard correspondence
of accounting sub-accounts to
reflect transactions with assets,
capital and liabilities by managers
of budget funds and State trust
funds; Standard correspondence
of accounting sub-accounts for
displaying operations for the State
budget implementation; Standard
correspondence of accounting
sub-accounts for displaying local

budget operations; Changes to
some regulatory legal acts of the
Ministry of Finance of Ukraine on
accounting %

Procedure for drawing up
standard forms of memo slips
and other accounting registers
of public sector entities; memo
slips Ne 1—17; log of analytical
accounting of deposited wages
and scholarships; register of
deposited sums; negotiable
instrument; accounting
certificate; log: Journal-main *;
Guidelines on organization and
maintenance of accounting in
Armed Forces of Ukraine %;
Calculating project of accounting
in the public sector %;
Regulations on accounting in the
Armed Forces of Ukraine %;

16

17

18

19

20

21

22

23

ITpo 3aTBepAKeHH: [T0JI0KEHHS IIPO TOPSIOK 00JIiKY, 30epiraHHs, CIKCaHHS Ta BUKOPUCTAHHS
BilicbKoBOro MaiiHa y 36poitnux Cuax : IloctanoBa KMV Bizg 04.08.2000 p. Ne 1225 (3i 3miH. Ta
pomos.). URL: https://zakon.rada.gov.ua/laws/show/1225-2000-%D0%BF#Text (date accessed:
31.05.2022).

Ilpo 3aTBep/)KeHHs HAIlOHAJIPHUX IIOJIOXKEHb (CTaHJAPTiB) OyXraaTepcbKoro OOGIIiKy
B JlepXKaBHOMY ceKTopi : Hakas Mindiny Vkpainu Bizg 12.10.2010 p. Ne 1202 (3i 3MiH. Ta JOIOB.).
URL: https://zakon.rada.gov.ua/laws/show/z1017-10 (date accessed: 31.05.2022).

IIpo 3aTBepaxeHHs [1010)KeHHS PO iIHBEHTAPU3AIilo BiICBKOBOTO MaiiHa y 36poiiHux Cuax :
IToctanoBa KMV Big 03.05.2000 p. Ne 748 (3i 3miH. Ta gomos.). URL: https://zakon.rada.gov.ua/
laws/show/748-2000-%D0%BF#Text (date accessed: 31.05.2022).

Ilpo 3aTBep)KeHHS [JesSKUX HOPMATHBHO-IIPABOBHUX aKTiB 3 OyXraJTepcbKoro OOJiKy
B JlepXKaBHOMY CceKTopi : Hakas MindiHy Vkpainu Big 29.12.2015 p. Ne 1219 (3i 3MiH. Ta ZOIOB.).
URL: https://zakon.rada.gov.ua/laws/show/z0085-16 (date accessed: 31.05.2022).

IIpo 3aTBepH)KeHHSI THUIOBUX (OPM MeMOpiaJbHUX OpAEepiB, iHIIMX OOJIKOBUX pPETiCTpiB
Cy0'€KTiB Zep:KaBHOTO CEKTOPY Ta HOPSAKY iX CKiIafaHHsA : Hakad Miubiny Vkpainu Biz
08.09.2017 p. Ne 755 (3i 3miH. Ta gomos.). URL: https://zakon.rada.gov.ua/laws/show/z1416-17
(date accessed: 31.05.2022).

MeToamuHi pekoMeHzallii 3 opraHisalii Ta BeZleHHS OyXIaJTepChbKOro 06Ky y 30poHHNX
Cutax Vkpainu : Hakaz MiHo6opoHU Vkpainu Bif 19.12.2014 p. Ne 905 (3i 3MiH. Ta J0MOB.).

IIpo 3arBepaxeHHs [I1aHy paXyHKIiB OyXIaJTepchbKOro 00Ky B ZepKaBHOMY CEKTOpI : HaKas
Mindiny Yipainu Bizg 31.12.2013 p. Ne 1203 (i3 3miH. Ta gomos.). URL: https://zakon.rada.gov.ua/
laws/show/z0161-14 (zaTa 3BepHeHHS 31.05.2022).

ITonoxkeHHsT 3 OyxraiaTepcbkoro o0Oimiky B 36poiiHux Cmiaax VkpalHM : 3aTB. HaKasoM
Minoboponu Vkpainu Big 21.06.2007 p. Ne 363 (3i smiH. Ta fonos). URL: http://parusconsultant.
com/?doc=06VHE9B9B8&abz=ARUA4 (zaTa 3BepHeHHS 31.05.2022).

109


https://doi.org/10.32353/khrife.2.2022.08

Theory and Practice of Forensic Science and Criminalistics. Issue 2 (27)

ISSN 1993-0917 e-ISSN 2708-5171

https://khrife-journal.org/index.php/journal

« Instruction on the use of
automotive equipment in the
Ministry of Defense and Armed
Forces of Ukraine .

It should be remembered that
accounting of military property in
cases provided for by law is carried out
in compliance with requirements for
preservation of state secrets.

Military property of permanent
reserves intended for use in a special
period (which in peacetime is in long-
term storage in military units) is
accounted for separately from the other.

Military property at military (ship)
facilities, in support services of military
administration bodies, in services
of military units and formation, in
warehouses, arsenals, and bases are
accounted for both in peacetime and
in a special period in accordance with
requirements of regulatory and legal acts
of the Ministry of Defense of Ukraine and
legislative acts of Ukraine.

In accounting of military units, full
and reliable information on military
property and funds, income and
expenses, as well as on all economic
transactions carried out for:

+ balance sheet and off-balance

sheetaccounts provided for by the
Project of accounting calculations
of Budget Institutions %;

« general and special funds of the
State Budget of Ukraine;

« software classification codes of
expenses;

« codesof economic classification of
expenses or codes of classification

of budget revenues by special
fund;

- items of expenditure according
to the estimate of Ministry of
Defense or types of income of
special fund;

*  security services;

+ structural subdivisions;

« materially responsible persons;

«  military units enrolled in support.

Next, we will consider the types
of accounting of military property
conducted by relevant services (food,
property, housing and maintenance,
fuel and lubricant materials, etc.), some
features of such accounting, as well as
the amount of knowledge of forensic
experts necessary for conducting
forensic economic examinations related
to accounting and use of fuel by military
units of the Armed Forces of Ukraine.

Firstly, there are four main types of
military property accounting maintained
by relevant services (in particular, service
of fuel and lubricants):

* quantitative  accounting  of

military property;

+ qualitative accounting of military
property;

« accounting of military property
in numerical indicators;

« accounting of military property
in value indicators.

Quantitative accounting of military
propertyiscarriedoutinnaturalindicators
in standard units of measurement and
accounting, determined by the State
Classifier of Ukraine, Classifier of the
system of designations of measurement and

24 TIpo saTBepikeHHs IHCTPYKUil PO BUKOPUCTAHHS aBTOMOOITHHOI TexHikM y MiHicTepcTsi
obopoHnu Ta 36poiiHux Cuiax YkpaiHnu : Hakas MiHoGopoHU Vkpainu Bizx 12.12.2016 p. Ne 678.

Kwuis, 2016.

25 IIpo 3aTBepZAKeHHS JesKUX HOPMATUBHO-IIPABOBUX aKTiB ... . URL: https://zakon.rada.gov.ua/
laws/show/z0085-16#n13 (date accessed: 31.05.2022).
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accounting units JJK 011-96 *. According
to quality (technical) condition, military
property is recorded by categories (no
more than five) by degrees of suitability
(suitable or unsuitable) or by grade in
accordance with State standards.

Military property is recorded in
accounting and numerical indicators
in accordance with factory numbers of
samples of military property. Valuation
of military property is carried out in
national currency of Ukraine.

Military property value (as of the
moment it comes under the control of
the Ministry of Defense) is determined
by its purchase price or the value (price)
specified in contracts concluded for its
manufacture and delivery.

Military property value of located
in military units and secured by
them under the right of operational
management is determined according
to the Methodology for determining
the residual value of the property of
the Armed Forces of Ukraine and other
military formations ¥ (except for cases
when the value of military property is
determined on the basis of a report on
the valuation of property prepared by

26 [lepxxaBHuil kiaacudikatop Vipainu

«Knacudikarop

in accordance with the Law of Ukraine
On Appraisal of Property, Property Rights
and Professional Appraisal Activity in
Ukraine %).

Secondly, accounting of military
property is carried out by materially
responsible persons and relevant
services.

Previously, military property
according to its characteristics can
be qualified as stocks (in particular,
fuel and lubricants), according to the
requirements of the order of the State
Treasury of Ukraine; On approval of
standard forms of accounting and write-
off of stocks of budgetary institutions
and Instructions on their compilation ¥
(expired on the basis of the order No.
838% of Ministry of Finance of Ukraine
dated on 31.12.2020) were recorded in
the following accounting registers:

+ logs on quantitative and total

accounting (standard form No.
3-6);

« logs on quantitative and total
accounting (standard form No.
3-6a);

¢ quantity and total accounting
cards (standard form No. 3-7);

CHUCTEeMHU TIIO3HAYEHb OJWHUIIb

BuMipoBaHHs Ta 00miky JK 011-96» : 3aTB. HakaszoM JlepKKOMCTaHZapTU3alii, METPOJIOrii Ta
ceprudikanii Vkpainm Big 09.01.1997 p. Ne 8. [Qunuui Big 01.07.1997 p.]. URL: https://zakon.
rada.gov.ua/rada/show/v0008217-97 (date accessed: 31.05.2022).

27 IIpo 3aTBep/KeHHS MeTOAVKM BHU3HAYEHHs 3aJIMIIKOBOI BapTOCTi MaiHa 30poiHux Cui
Vkpainu Ta iHmux BificekoBuX (opMyBaHb : IToctaHoBa KMV Bif 29.05.1998 p. Ne 759 (3i
3miH. Ta gomos.). URL: https://zakon.rada.gov.ua/laws/show/759-98- % D0 %BF (date accessed:
31.05.2022).

28 IIpo oIiHKy MaliHa, MalfHOBUX IIpaB Ta IpodeciiiHy OLiHOYHY AisSIbHICTh B YKpaiHi : 3akoH
Vkpainu Bizg 12.07.2001 p. Ne 2658-111 (3i 3miH. Ta gomos.). URL https://zakon.rada.gov.ua/laws/
show/2658-14 (date accessed: 31.05.2022).

29 IIpo saTBepyKeHHsI TUIIOBUX (GOpM OOJIKy Ta CIHCAHHS 3amaciB OIO/KETHUX YCTAHOB Ta
IHCTpyKI{l Ipo IX ckIazaHHA : Hakas Jlep)xkasHadericTBa YkpaiHu Bizg 18.12.2000 p. Ne 130
(yrpar. uun.). URL: https://zakon.rada.gov.ua/laws/show/z0962-00 (date accessed: 31.05.2022).

30 IIpo s3aTBepzKEeHHS 3MiH /[0 JesIKMX HOPMAaTUBHO-IIPABOBUX aKTiB 3 OyXraaTepchbKoro obiky
010/KeTHUX YCTAHOB : HakKa3s /lep)kkasHadericTBa Ykpainu Biz 28.01.2002 p. Ne 12 (3i 3MiH. Ta
nporos.). URL: https://zakon.rada.gov.ua/laws/show/z0140-02#Text (date accessed: 31.05.2022).
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« negotiable note (standard form
Ne 3-11).

In other words,military property
accounting was carried out by recording
in cards, accounting logs, other material
media in a special (paper or electronic)
format in the form of information,
order, manuals, journals, typescripts,
containing information about amount
of property accounted for, its quality
(technical) condition, registration and
factory numbers, value (price), as well as
about its movement, loss or shortage.

Instead, Ministry of Finance
of Ukraine (order No. 816 dated on
28.12.2020*) changed the norms of
guidelines on accounting for public sector
entities, as a result of which budgetary
institutions received an updated form of
inventory write-off act.

Missing of approved standard forms
for registration of individual economic
transactions with stocks, State sector
entity is allowed to independently
develop and approve in administrative
document on organization of accounting
appropriate forms of necessary primary
documents, which must contain
mandatory details.

There are two types of military
property  accounting in  military
administration  bodies:  operational
and according to primary accounting
documents. Operational accounting of
military property is the main accounting
type, it is conducted on the basis of
reports periodicity determined by time
sheets of urgent reports.

Military property (in particular, fuel
andlubricants) received from the supplier
is subject to accounting according to
primary accounting documents.

Primary accounting documents
include: invoices, orders, purchase
orders, check demands, distribution and
delivery information, deeds, receipts,
travel, work, production and distribution
letters, certificates. They are intended
for registration of operations related
to movement and change of value and
qualitative  (technical) condition of
military property and are the basis for
records of accounting data in accounting

registers.
Accounting registers reflect
availability, movement and quality

(technical) condition of military property
(its value).

Military property is recorded at the
place of its responsible storage (location)
and in financial service.

Accounting in military units is
conducted according to memo slip form.

All memo slips are registered in
registers of synthetic accounting:
Journal-Main log.

Procedure for keeping records of
fuel and lubricants of service of fuel and
lubricants in the division of the military
unit is defined in ch. XVIII Peculiarities of
the accounting of fuel and lubricants, special
liquids, alcohol and technical means of
serviceof fuel and lubricantsInstructions on
the accounting of military property in the
Armed Forces of Ukraine * (hereinafter
referred to as Instruction Ne 440) defining:

31 IIpo BM3HAHHS TAaKUM, 1[0 BTPATUB YNHHICTh, HaKasy Jlep)kaBHOTO Ka3HadyeHCcTBa YKpaiHU
Biz 18 rpyzHsa 2000 poky Ne 130 : Haka3 Mindiny Vkpainu Big 28.12.2020 p. Ne 816. URL: https://
zakon.rada.gov.ua/rada/show/v0816201-20 (date accessed: 31.05.2022).

32 IIpo 3aTBepmxeHHs [HCTPyKIHI 3 06iiKy BificbkoBOro MarHa ... . URL: https://zakon.rada.gov.
ua/laws/show/z1192-17 (date accessed: 31.05.2022).
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"1. Accounting for fuel and lubricants,
specific liqguids and alcohol is carried out
according to the following standard units of
measurement:

« in support services of military
administration bodies and
military units, in operational and
accounting unit, storage units and
Military property registration card
(categorical one) of support center,
in fuel warehouse and refueling
point for equipment of military
unit, in unit of the aviation unit,
as well as in the unit located or
operating separately from its of
military unit, in kilograms by
name, brand and quantity, and in
warehouses (storages) of the supply
center, in fuel warehouse, in price
terms per accounting unit;

« in a unit stationed or operating
with its military unit, in liters, by
names, brands and quantity;

« in financial and economic body of
military unit, supply center, as well
asonthe ship (vessel) in kilograms by
names, brands, quantity and value.

Structural division of Ministry of
Defense designated for organization and
conducting public procurement, conclusion
and support of contracts for the supply of
military property in the direction of rear
support, keeps records of fuel and lubricant
materials that come from manufacturers
(suppliers)  according to  centralized
calculations, by names, brands, quantities
and cost, as well as control over the
fulfillment of the terms of contracts for the
supply of fuel and lubricants.

2. For the refueling of equipment
with fuel and lubricants in the service of a
military unit, a distribution (handover)
notice is drawn up separately for each unit

handed over to the Head of fueling point of
military unit for execution. After expiry of
itsvalidity period (at the end of each working
day), the Head of equipment refueling point
of the military unit sums up results of fuel
delivery (in liters and kilograms) in the
report and submits it to relevant service of
providing military unit.

Recalculation of issued fuel from liters
to kilograms is carried out by the head
of the military unit or the head of the
filling station. Calculation accuracy is one
kilogram (at the same time, the mass of 0.5
kg and more is rounded up to 1 kg and less
than 0.5 kg, to zero).

3. Release of fuel from warehouse of
a military unit to driver of a fuel filling
station or tanker truck for refueling
equipment is carried out under a signature
in manual of military property issued for
temporary use. At the same time, the Head
of supply service of military unit issues to
the driver of the refueling station (tanker) a
distribution (dispensing) notice, according
to which the driver of the refueling station
(tanker) refuels vehicle with fuel and
accepts the fuel that is drained from, under
his signature in the log of accounting
documents. Refueling and receiving fuel
are made out with separate distribution
(dispensing) information.

After refueling (acceptance) of fuel, the
driver of fuel tank (tanker truck) hands
over the distribution (delivery) list and the
remaining (accepted) fuel to the warehouse of
the military unit. The head of the warehouse
puts his signature in the record book of
military property issued for temporary use,
about the acceptance of fuel and handing
out information from the driver of the fuel
tank (tanker). At the end of each working
day, Head of military unit warehouse sums
up results of the fuel delivery (in liters and

113


https://doi.org/10.32353/khrife.2.2022.08

Theory and Practice of Forensic Science and Criminalistics. Issue 2 (27)

ISSN 1993-0917 e-ISSN 2708-5171

https://khrife-journal.org/index.php/journal

kilograms) in handout (handover) report
and submits it to relevant service of the
military unit.

4. Fuel received at a warehouse
(refueling point) of a military unit
by a unit that independently refuels
equipment with regular fuel is recorded in
this unit in the book of military property
(warehouse, unit).

Dispensing of fuel in a unit that carries
out independent refueling of equipment
with regular means is carried out according
to distribution (issuance) information
with appropriate records of amount of fuel
dispensed in the waybills (appendix 82)
and work sheets of aggregates (appendix
83)"

The form of the waybill and its design
is determined by Clause 1 of Appendix 82
of Instruction Ne 440, according to which
"waybill is an administrative document
issued to the unit commander and the driver
for the performance of the task and is the
basis for accounting for the operation of the
machine, as well as for writing off expenses
and determining saving (over expenditure)
of fuel".

The Instruction on the use of
automotive equipment in the Ministry of
Defense and the Armed Forces of Ukraine
(hereinafter referred to as Instruction
No. 678)* defines the main measures
for the effective use of machines, saving
motor resources, diesel fuel, gasoline,
lubricants, etc., as well as the procedure
and features of vehicle using in Ministry
of Defense and Armed Forces. It states the
following:

"2.5. The main measures to save motor
resources and fuel are:

compliance with the norms and rules for
operation of automobile equipment, defined

in instructions for operation of equipment
samples;

<...>

vehicle use at the most economical
modes of engine operation; <...>

3.2. Planning the use of vehicles should
ensure combat readiness, combat duty,
project implementation for combat training
and economic activity of military units,
efficient and accident-free use of vehicles and
economical use of fuel.

<...>

3.35. Accounting of vehicle use and
the work performed is carried out: in the
road and route sheets, work unit sheet, in
the accounting log for the vehicle work,
consumption of fuel and lubricants, in the
accounting log k of automotive equipment
(Appendix 11), in Monthly Operation
Project, in the wvehicle license (special
installation, engine).

3.36. Vehicles of military units are used
according to waybill <...>.

The waybill is an order to the unit
commander and the driver to perform
the task. It is the basis for writing off and
determining fuel savings (overspending), as
well as accounting for work performed.

The waybill is drawn up in the
automobile service (technical unit) of the
military unit, signed by the automobile
service Head certified with a seal, and
handed over to the division for signature
(in some cases, to the officer on duty in the
unit).

Waybill is issued for one day, for on-
duty vehicles — an on-duty tractor, a fire
engine, fire engines of fire departments —
for up to five days and when the vehicle is
sent on combat duty, training and on a long
business trip — for the duration of the task,
but not more than 10 days In the event of

33 IIpo 3aTBepixeHHs [HCTPYKIIT PO BUKOPUCTAHHS aBTOMOOIIBHOT TEXHIKH ... .
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alonger business trip, the head of the vehicle
(head of the convoy) is issued for reporting
forms of waybills, which are registered and
signed by the deputy commander of the
military unit for armaments (automobile
service Head) and certified with a seal.

Wayhbills are handed over for signature
to the unit commander who assigned cars
taking into account provision of sufficient
time for the preparation of drivers and cars
for the flight, but no later than 4:00 p.m. the
day before departure.

In the event that a military unit leaves
due to an alarm, waybills are prepared in
advance and stored in the unit (unit) on
duty issued to the senior who is going to the
park with drivers.

In some cases (if there are specifics of
deployment or performance of tasks by
a military unit), procedure for storing and
issuing travel documents is established by
the military unit commander.

3.40. The operation of the machine
during use is confirmed by entries in the
waybill. After each trip or on the day the
car is returned, the driver fills out section
II: "Car operation". The head of the car
(the person at whose disposal the car was
allocated) in column 14 of the waybill
makes a record of the speedometer reading,
the time and place of release of the cars and
puts his personal signature. If the use of the
machine was entrusted to the driver, the
entry in the waybill about its operation is
made by the driver. After the end of using
the car, the waybill is checked, signed by
the commander (senior technician) of the
unit or a person appointed by the military
unit commander and handed over to the
military unit automobile service (technical
unit).

It is forbidden to issue a new waybill to
drivers, if the waybill for previous car leaving
the park has not been drawn up and handed

in, and in case of loss, until the reasons are
clarified and measures are taken.

3.41. Data from the waybill about
vehicle operation, fuel consumption are
recorded daily in accounting log for the
vehicle operation, fuel and oil consumption."

Therefore, requirements of the above
legislative acts provide that:

« accounting in the Armed Forces
is conducted in accordance
with normative legal acts of the
Ministry of Defense and State
Treasury of Ukraine defining the
rules and specifics of accounting
in budgetary institutions (military
units, warehouses, etc.);

« accounting is a mandatory type
of accounting that is kept at the
enterprise;

+ basis for displaying an entry in
accounting registers are properly
executed primary documents;

« primary documents must have
mandatory details;

« military property is recorded
at the place of its responsible
storage (location) and in the
financial service;

+ accounting in military units is
conducted according to memo
slip form.

« all memo slips are registered
in the registers of synthetic
accounting (Journal-main log).

« waybill is an administrative
document issued to the unit
commander and the driver to
perform the task, it is the basis for
accounting for vehicle operation,
as well as for writing off expenses
and determining fuel economy
(overspending).

In other words, research objects

while forensic economic examination
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on accounting and use of fuel by military
units of Armed Forces are:

« primary accounting documents;

« property purchase or delivery
contracts;

« content of conducted inventories,

« accounting registers of analytical
accounting of military property
(fuel) regarding quantity,
movement, shortage or surplus;

« registers of synthetic accounting
(memorial orders, Journal-main
logs).

Forensic expert investigates asked
questions for issue resolution and based
on results of a thorough analysis of
these objects, provides a well-founded
conclusion.

However, as forensic expert practice
demonstrates, most often documents
provided for research make impossible
to provide categorical answers, because
they do not have a complete and sufficient
amount of information, or are selective
and contain a significant number of
unconditioned corrections. Responsible
persons of military units of the Armed
Forces of the Armed Forces in conditions
of martial law prepare fuel accounting
documents in an untimely manner
causing their untimely submission for
examination.

Thus, on the one hand, the issue
of effective use of fuel by military units
of the Armed Forces is very important
and relevant. On the other hand, the
following issues accompany the conduct
of forensic economic examinations on
accounting and use of fuel by military
units of the Armed Forces:

« provision of an incomplete
package of documents necessary
for solving the issues raised
before forensic economics;

«  provision of documents
containing a significant number
of unconditional corrections;

« difficulty in calculating the
total amount used fuel related
accounting documents is
recorded either in kilograms
or in liters requiring correct
conversion from one value to
another, taking into account
fluctuations in air temperature
and fuel density (such data that
cannot always be provided to
forensic expert for research).

While forensic economic

examinations related to accounting and
use of fuel by military units of the Armed
Forces of Ukraine, forensic experts
resolve the following issues:

1) "Is the write-off of fuel and lubricant
materials (specify which exactly)
justified according to primary
documents and accounting records
of the military unit ... for the period
... for military equipment operation
(specify which ones exactly)?";

2)"Inwhatquantity and forwhatamount,
according to military unit waybills ...
is use of fuel and lubricants (specify
what exactly) during the period ... for
military equipment operation(specify
what exactly)?";

3) "Is the lack of fuel and lubricating
materials (specify which ones)
of military unit for materially
responsible person ... indicated in
inventory description from ... for the
total amount of ... UAH as of (specify
date) documented?";

4) "Is it documented that the remains of
fuel and lubricant materials (specify
which ones) of the military unit ...
for materially responsible person ...,
specified in the inventory description
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from ... for the total amount of ...
UAH as of (specify the date)?";

5) "Whether the conclusions of audit
report (inspection or other control
measure) regarding the causing
of material damage to the military
unit ... (therefore - the state) in the
form of a lack of fuel and lubricant
materials (specify which ones) for the
total amount of ... UAH specified in
the inventory have been documented
description from ...?";

6) "Whether the conclusions of the
professionals regarding the causing
of material damage to the military
unit ... (therefore, to the state)
in the form of a lack of fuel and
lubricants (specify what exactly)
for the total amount of ... UAH
indicated in the inventory from ...,
provided that the primary accounting
documents to which (as determined
by investigation) knowingly false
information regarding the issue of
fuel at the combat supply point of
military unit (or specify other
reasons) was entered?",

Conclusions

The authors analyzed current legislation
of Ukraine regulating expert economic
activity regarding the accounting of
fuel costs in the Armed Forces, noting
that it does not provide an opportunity
to unequivocally answer the questions
asked to forensic experts. On the other
hand, it does not take into account
peculiarities of conducting such
examinations in wartime conditions that
requires a separate regulation.
Theoretical and practical aspects
of conducting forensic economic
examinations on accounting and use

of fuel by military units of the Armed
Forces of the Armed Forces of Ukraine
can be applied in forensic expert practice
in order to optimize working time of
forensic experts.

CyZIOBi eKOHOMiYHi eKCIIepTU3U

3 IUTaHb 00/IiKy IaJTbHOTO
y 30poiitHIX cuiIax YKpaiHnu
Hamaaia Illanuenxo, Ipuna I'opdienxo,
Oavea I'pex

ZocaidnceHo meopemuuHi Hanpauio-
8anHs cydosux excnepmie w000 0cobau60-
cmeil 064iKy NAAbHO20 8 MPAHCNOPMHILL
ma 0b0poHHill cepax, HasedeHO nepenik
3aKOHOOA8UUX 1 HOPMAMUBHUX dAKMIs,
AKUMU 8Pe2YAb08AHO NOpdoK 004IKY, pyxXy
ma CnucanHs NaAbHO-MACMUALHUX Mda-
mepianig y 6ilicbKOBUX YACMUHAX. A8MOop-
KU Maau Ha Memi 8UCBIMAUMU NUMAHHA
00Ky NAAbHOZO 8 YMO08AX BliCbKOB020
cmawy i pociiicvkol 8iticbkog0oi azpecii, do-
KYMeHMAanabHo 00spyHmyeamu epekmuehe
BUKOPUCMAHHS NAALHO2O  BiLICLKOBUMU
yacmunamu 36poiinux cua Ykpainu ma
mepumopiaavioi 060poHIL Y npoueci 8u-
KoHaHHA 6otiosux 3a80amb. Y3azanvHeHo
00’exmu docnidxnceHHs CYO08UX eKOHOMIY-
HUX eKCnepmu3, OKpecieHo K040 HAJAHUX
excnepmam Mo8HO8AdNeHb nid wac npo-
6edeHHA MaAKuX excnepmus. 3a3HA4eHO
ocobaugocmi 064iky il pyxy 6iilcbk08020
Matlina, xapakmepHi 044 npasun npuii-
omy, 06aiky, 6udaganHms Mma CNUCAHHA
mamepianvHux yiHHocmeil y 36potiHux
cunax Yxpainu. BusHaueHo numauHs i
3a80aHHs, BUPIULYBAHL ekcmepmamu nid
4ac npogedeHHs CY08UX eKOHOMIUHUX eKC-
nepmu3, noe’s3anux 3 06AIKOM i 8UKOpU-
CMAHHAM NAALHO20 BLICLKOBUMU HaACMU-
Hamu 36poiinux cun Ykpainu. Haeedeno
nepeaik 3akoH00aguux ma HOpMAMue-
HO-Npagosux axkmis, AKUMU MAOMb Kepy-
samucs y ceoitl npogeciiiniil diaavHocmi
eKOHOMICMU-eKcnepmu, obaikosytouu
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gilicbkoge MailHo. 38epHeHO Ys8azy Ha He-
8pe2ynvosanicme OeAKux numans ma-
k020 06niky (Hanpukaad, koau OOHi 3a-
KOHOOagul akmu empamuAau YUHHICTMb,
a4 HOBUX HAMOMICMb He YX8a/neHO), W0
CNpUYUHSE NedHI ckaadHowi. BucgimaeHo
il po3Kkpumo ocHo8Hi udu 06AIKY 8ilicbKo-
6020 Malina (KiAbKICHUIL T AKICHUIL 001K
006.1iKU 811iCbK08020 MaliHa 8 061IKOB0-HO-
MepHUX 1 8apMICHUX NOKAZHUKAX).
Kaouosi caoea: siiicvkose MAilHo;
ocobaueocmi 0064iKy MailHa; NAAbHO-MA-
CMUALHL Mameplaal; KiAbKICHUL, SKic-
Huil, 061iK080-HOMepHULL 06A1IK; 064K B1il-
CbK08020 MATIHA Y 8APMICHUX NOKASHUKAX.
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Issues related to the driver's characterization of condition and
technical malfunction of the vehicle braking system before a traffic
accident are considered. This Article Purpose is to determine specifics
of a technical malfunction of a vehicle braking system before a traffic
collision, as well as to consider the interaction of investigative bodies
with experts (in particular, in criminal proceedings related to traffic
accidents) while establishing reliability of driver statements. Features
of appointment of a forensic auto-technical road accident analysis
aimed at establishing technical condition of braking system of vehicles,
preparation of initial data and research objects are structured. The
goals and objectives of the investigation of the technical malfunction of
the brake system of the vehicle before the traffic accident are outlined.
The procedure for establishing the reliability of drivers' statements
about mechanism of development of a traffic accident is specified.
Issues related to the study of the vehicle brake system, troubleshooting
and their causes are considered. Theoretical provisions and practical
recommendations for the application of special knowledge in process
of researching the technical condition of the braking system of the
vehicle and identifying its malfunctions are formulated. The causal
relationship between driver actions and detected malfunctions of the
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vehicle's braking system was clarified. Attention is drawn to possible
consequences and features of the further investigation of the traffic
accident after determining technical reliability of driver statements.

Keywords:

driver's testimony; technical vehicle condition;

vehicle operation; traffic accident; brake system malfunctions.

Research Problem Formulation

While investigation of traffic collision at the
stage of receiving testimony of its partici-
pants by the investigator (court), there are
cases when drivers state that the cause of
traffic collision was a malfunction of brake
system of the vehicle. Complete or partial
failure of the braking system is recorded,
as which result the vehicle lane changes in
an uncontrolled state. Therefore, during
inspection of vehicle at the scene of traffic
collision, it is necessary to carefully inspect
the elements of the brake system. While
inspection of the scene of traffic collision,
technical condition of the motor vehicle
should be identified and recorded, noting
the signs of malfunction of the motor vehi-
cle (unless it is obvious that such malfunc-
tion is a consequence in the form of a colli-
sion, collision or overturning of the motor
vehicle and not the cause of the accident),
especially if the driver refers to a refusal
brake system before the accident. At the
same time, it is not enough just to record

the detected malfunctions in the vehicle
inspection report without appointing a fur-
ther road accident analysis, because then
questions about the time of occurrence
of the malfunction (long before or imme-
diately before traffic collision) and possi-
bility of its timely detection by the driver
(mechanic) remain unanswered, without
the answers to which it is impossible de-
termine the fault of the persons involved in
the occident.

Analysis of Essential Researches
and Publications

The theoretical foundations of the research
of issues related to the investigation of road
accidents caused by vehicle malfunctions
were laid by such domestic scientists as:
V. A. Bekasov, H. Ia. Bohrad, B. L. Zotov
and H. H. Indychenko!, A. B Razumov 2,
Yu. B. Suvorov and H. V. Zhylynskyi 2
M. G. Shcherbakovskiyi 4, as well as foreign
professionals D. Collins and D. Morris °,
R. Bayett and R. Watts ¢, and others.

1 Bekacos B. A., Borpaz I. fI., 3otoB b. JI., Uuaudenko I. I. ABToTexHHYeCKas 9KCIIepPTHU3a.

Mockga, 1967. 254 c.

2 CyneOHO-aBTOTeXHHMYECKas 9KCIEePTH3a

(gacTp

III). OcHOBBI CyAeOHO-IKCIEPTHOIO

HCCIelOBAaHUSA TeXHUYECKOTO COCTOSIHMS TPAaHCIIOPTHBIX CPeJCTB / 1oJ pef. A. B. Pazymosa,

cocr. I. B. JKununckuii. Kues, 1987. 112 c.

3 Cysopos I0. B., JXununckuii I. B. IIpuMeHeHUe CllelBaIbHbIX TeXHUYECKUX IIO3HAHUHN IIPU
pacciesoBaHUY JOPOKHO-TPAHCIIOPTHBIX IIPOUCIIeCTBUH. MUuHCK, 1989. 73 c.

4 Illep6axoBcbkuii M. I. IIpusHaueHHs Ta IPOBA/KEHHS CYZOBUX eKCIIEPTH3: IPOLeCyaabHi
OCHOBHU, METOJVYHI peKOMeHallil, 3alIUTaHHs eKCIlepTy. Xapkis, 2011. 400 c.

5 Komnuns [I., Moppuc /[l. AHaIU3 ZOPOXKHO-TPAHCIIOPTHBIX IIpoucuiecTBuii. Mocksa, 1971.

128 c.

6 Kosmnuns /., Moppuc /[l. AHaIN3 ZOPOXKHO-TPAHCIIOPTHBIX IpoucuiecTBuii. Mocksa, 1983.

288 c.
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Article Purpose

While establishing reliability of the driver's
testimony, determine specifics of technical
malfunction of vehicle brake system before
the traffic accident, as well as consider
the interaction of investigative bodies
with experts (in particular, in criminal
proceedings related to traffic accidents).

Main Content Presentation

When a driver fails to stop the car in
time, he wusually cites brake failure.
Unfortunately, it is not always possible
to study in detail the chain of events and
circumstances that caused the collision,
which is caused by the impossibility of
stopping in time. The driver is not always
able (and sometimes unwilling) to recall
important details or logically reproduce
the sequence of events. Therefore, in
order to identify the circumstances of an
accident, it is appropriate to determine the
causes of these events, the most common
of which include: uneven braking, partial
or temporary brake failure, loss of
frictional properties, problems with heat
distribution, the presence of air in the
brake system, expansion of the brake drum,
problems with the brake amplifier, partial
failure of brake systems with a separate
hydraulic drive, etc ’.

The brake system is a set of devices
designed to create and change artificial
movement resistance. When diagnosing
the brake system, it is necessary to evaluate
its compliance with the design, the
requirements of the manufacturing plant,

7 BaiiaTT P., YoTTC P. Op. cit.

as well as working capacity and efficiency
of the action ®.

Havingrecognizedthe needtoconducta
forensic automotive technical examination,
investigator (in accordance with Criminal
Procedural Code of Ukraine °) adopts
a resolution on this, in which he notes the
grounds for the appointment of the exam-
ination; the name of the institution where
the examination is to be conducted and/or
the surname of the expert; materials pro-
vided to the expert for research; the raw
data on which the research is to be based,
as well as the questions to be addressed.

Solving issues in criminal proceedings
requires specific expertise in the field
of forensic examination (in particular,
auto technical one) according to Art. 110
Procedural decisions", Art. 242 "Grounds
for examination", Art. 243 Procedure for
engaging an expert of Criminal Procedural
Code of Ukraine of Ukraine °.

Data on the technical condition of
vehicles, namely systems designed to
ensure road traffic (condition of relevant
parts, units and assemblies) are required
for performance of auto technical
examinations. The main safety systems of
motor vehicles: braking system, steering,
external lighting devices and chassis. It is
possible to check technical condition of
aggregates, assemblies and parts of the
vehicle in different ways, the most common
of that in expert practice are running and
bench tests (diagnostics) and element-
by-element research. In some cases, it is
necessary to carry out a comprehensive
examination to determine the causes
of malfunctions of individual parts.

8 JKwaunckui I. B., Ocramiok O. f., JlommanoB B. II. u Ap. DKCIpecc-AUArHOCTUKA CUCTEM
aBTOMOOWIIEH M aBTOOYCOB Ha MeCTax [JOPOKHO-TPAHCIOPTHBIX IIPOUCIIECTBUH / 1OJ pes.

A. B. Pasymosa. Kues, 1980. 56 c.

9 KpumiHampHUU IIpollecyalnbHUN KoZeKc YKpaiHum Big 13.04.2012 p. Ne 4651-VI (3i 3miH. Ta
nmoroB.). URL: http://zakon2.rada.gov.ua/laws/show/4651-17 (date accessed: 02.06.2020).
10 Ibid....URL: http://zakon2.rada.gov.ua/laws/show/4651-17 (date accessed: 02.06.2020).
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Vehicle (as well as a separate unit, unit
or part) should be considered technically
serviceable if, during its actual inspection,
all its functional parameters meet the
design and operational characteristics, as
well as the requirements of regulatory and
technical documentation. However, not
every malfunction of a separate unit or part
leads to a violation of vehicle performance,
therefore, causes traffic collision.

Therefore, taking into account the
issues that professionals have to solve
while road accident analysis(identification
of vehicle malfunctions), the following
objects of expert research can be singled
out.

Objects of road accident
analysis forensic research

1. Vehicles

a) mechanical motor vehicles (i.e.
motor vehicles, the which movement
occurs thanks to the engine)
including tractors, self-propelled
machines and mechanisms, as well
as trolleybuses and motor vehicles
with an electric motor with a power

of more than 3 kWh
«  motor vehicles (in accordance
with Art. 1 of the Law of Ukraine
On Motor Vehicle Transport 2
they are defined as wheeled ve-
hicles (bus, truck and car, trailer,
semi-trailer), which are used to
transport passengers, goods or
perform special work functions);
« motorcycles and  mopeds
recognized as two-wheeled

mechanical vehicles (apparently,
these objects should belong
to the objects of road accident
analysis, taking into account the
number of accidents with their
participation);
+ railvehicles (trams and platforms
with special equipment moving
on tram tracks);
b) bicycles (except wheelchairs) are ve-
hicles, which movement is due to the
muscular force of the person who is
on .
2. Parts of vehicles, their structural parts
and their elements.
3. Vehicle technical documentation.
4. Circumstances at the scene of traffic
collision.
5. Traffic collision procedure.
6. Materials of criminal proceedings (pro-
cedural documents (protocols of exam-
inations, interrogations, investigative
experiments, conclusions of forensic
experts, etc.), schemes of traffic colli-
sion, video recordings, photo tables).
Forensic expert, examining the objects
placed at his disposal, examines only those
characteristics that allow to answer the
questions posed. It is the characteristics
and signs of a specific object that make it
possible to distinguish it from others and
identify it. Identification and research
of such signs helps to solve diagnostic,
classification, situational and identification
types of tasks .

After the expert vehicle technician
receives resolution on appointment of
an examination, forensic expert first

11 TIpaBuya JZOPOXHBOTO PyXy : 3aTB. IlocraHoBoro KMV Biz 10.10.2001 p. Ne 1306 (3i 3MiH.
Ta pgomoB.). URL: https://zakon.rada.gov.ua/laws/show/1306-2001-%D0%BF (date accessed:

02.06.2020).

12 TIpo aBTOMOOITBPHUI TpaHCIOPT : 3aKOH VKpaiHm Bix 05.04.2001 p. Ne 2344-III (3i 3miH. Ta
nmomoB.).URL: https://zakon.rada.gov.ua/laws/show/2344-14#Text (date accessed: 02.06.2022).
13 IIpaBuia JOPOXHBOIO PyXY ... . URL: https://zakon.rada.gov.ua/laws/show/1306-2001-%D0%BF

(date accessed: 02.06.2020).

14 Jlybenuos A. B. TeopeTn4Hi Ta METOAUYIHI OCHOBU CYZ0BOI aBTOTEXHIYHOI eKCIIEPTUSH : JUC. ...

KaHZ. I0puZ. HayK. Xapkis, 2018.
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get acquainted with all the provided
case materials and objects of research,
the scene of the accident, as well as the
questions posed by the investigator (court).
After studying all the materials of the
criminal case, forensic expert should plan
the sequence of the research. At the initial
stage of research, forensic expert should
create a model for the occurrence of an
accident, that will then be subjected and
reasonable research.

During the preliminary study at the
preparatory stage of the road accident
analysis, actions of forensic expert can
lead to the return of materials to the
initiator of the examination for their
proper registration. Having studied the
case materials, forensic expert determines:
integrity of packaging and the availability
of research objects, their compliance with
the list in the accompanying documents;
the state of the objects of research (their
integrity, the absence of changes caused
by transportation, etc.); sufficiency and
quality of the objects of research provided
for examination; the need to violate the
petition for the provision of additional
materials (samples) and access to the
objects of research related to forensic
examination; necessary research methods
and sequence of their application.

Forensic research can be carried
out only by a qualified forensic expert,
on the other hand, the effectiveness
and quality of such a research depends
on qualifications of the person who
appointed the research, as well as on the
use by the expert of advances in science
and technology and modern technologies
that make it possible to store the objects
of examination for additional research.

First, the investigator determines the task
of the research by formulating questions
to the expert and the need for the latter
to leave for the inspection of the objects
under research and agrees on the research
timing. At this stage, the expert identifies
the shortcomings that arose during the
appointment of expertise and the removal
of the materials and objects submitted
for research and should demand their
elimination for further research.

Road accident analysis begins with
the expert's study of actual data about
the accident and its individual moments.
According to Clause 11.2 of the Instruction
on appointment and conducting forensic
examinations and researches, forensic
expert is prohibited from independently
collecting materials to be examined,
as well as selecting raw data, if they
are ambiguously reflected in provided
materials '°. However, forensic expert has
the right to independently use the neces-
sary literature from normative and refer-
ence sources regarding the objects pro-
vided for research (vehicle), namely: the
structure of the structures of certain units
and aggregates, their operational parame-
ters and characteristics recommended by
the manufacturer. If, during the investiga-
tion, the expert comes to the conclusion
that the objects provided for investigation,
specified in the resolution on the appoint-
ment of the expertise (resolution), and the
circumstances of the accident from a tech-
nical point of view are unreliable, then the
expert must notify the investigator (court)
who ordered the expertise in writing.
and request new materials necessary for
conducting the study, or clarify the identi-
fied shortcomings.

15 IIpo 3aTBepKeHHs IHCTPYKLil Ipo NpU3HAYeHHs Ta IIPOBEJEHHS CYAOBUX €KCIIEPTH3 Ta
€KCIIepTHUX JOCHi[PKeHb Ta HayKoBO-MeTOAWMYHUX peKOMeHJAIill 3 MUTaHb IiATOTOBKYU
Ta NpU3HAYEeHHs CYZOBUX €KCIIePTHU3 Ta eKCIIEPTHUX AOCTi/KeHb : 3aTB. HakazoM MiHIocTy
Vkpainu Biz 08.10.1998 p. Ne 53/5 (3i 3amin. Ta gomos.). URL: https://zakon.rada.gov.ua/laws/

show/z0705-98 (date accessed: 02.06.2020).
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While research, forensic expert can
find out new data and circumstances about
which the investigator (court) did not raise
issuesin the decision on the appointment of
the examination, but which identification
is essential for subsequent conclusion of
the case. Therefore, in order to uncover the
crime, the investigation may accept these
additional circumstances and use them as
evidence in the case'®. Timely detection of
such circumstances makes it possible to
promptly investigate and solve the crime,
based on the actual versions.

Studying materials submitted for
forensic examination, expert develops
a dynamic model of the accident, integral
which part is the calculations necessary
both to verify technical reliability of
the initial data and to directly solve the
questions posed to the expert. Usually,
engineering calculations provide an
opportunity to determine not so much
absolutely accurate values of values (for
example, the length of the braking distance
of the vehicle), but the limit of possible
range of values available while accident v'.

Peculiarity of calculation application
methods in auto technical examinations
to some extent brings them closer to
the methods of mathematical modeling:
their main purpose is not to determine
the exact quantitative values of certain
parameters, but to determine the structure
of the investigated process, its main
characteristics and the limits in which it
occurred. 8. It should be noted that solving
questions regarding the mechanism of
interaction of vehicles with each other or with
elements of the road environment is most often
possible only by means of real-time modeling,
that is, direct research and comparison of

16 IIpo 3aTBepkeHHS IHCTPYKIIT ...
accessed: 02.06.2020).

tracks on vehicles. Therefore, forensic expert
can obtain actual results when the vehicle is in
the same condition at the time of its submission
for examination as it was immediately after
the accident (for this purpose, it should be
stored in conditions that exclude the change of
existing and the appearance of new traces on).

Having appointed an examination
aimed at determining the technical
condition of the brake system, itisnecessary
to provide a vehicle for the research (to
solve the tasks of forensic examination, the
vehicle inspection protocol and its photos
are often not enough). Before the vehicle
is presented to forensic expert institution
or until the expert arrives at the vehicle
storage place, it is necessary to ensure
complete preservation of the vehicle. It is
forbidden to adjust the brake mechanism,
replace components, add brake fluid and
carry out any other repair and restoration
work. Transportation of vehicles for
examination, checking of the technical
condition of the brake system is allowed
only by fully loading. If it is necessary to
determine the cause of depressurization
of the brake system, destruction of brake
discs or drums, air entering the brake
system, etc., then this part or assembly
can be sent for research, having previously
dismantled it from the vehicle describing
it in detail and attaching it to the case
with an appropriate decision. At the same
time, the appearance and position of the
removed part (node) on the vehicle (tractor,
motorcycle, etc.) must be described in
detail in the vehicle inspection report and
photographed. Dismantling conditions
must be noted in the physical evidence
review protocol, which, together with the
detail (node), vehicle review protocol and

. URL: https://zakon.rada.gov.ua/laws/show/z0705-98 (date

17 Kpuctu H. M. Meroaudeckue peKOMeHZAIIUM II0 IIPOMU3BOJCTBY aABTOTEXHUYECKOU

sKcnepTusel. Mocksa, 1971. 112 c.
18 Jlybenuos A. B. Op. cit.
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decision on appointment of road accident
analysis is sent to forensic expert institution
or expert. When sending a destroyed part
for examination, it is necessary to provide
all its fragments; the fracture surfaces
must be isolated from mechanical impact
(friction or impacts), moisture, etc. °

The impact of brake system
malfunctions on the occurrence of
traffic collision is usually detected in
extreme conditions, when the driver of
the vehicle is forced to use the maximum
functionality of the system to prevent
harmful consequences (collision, collision,
etc.). In such conditions, the driver applies
emergency braking in order to stop
the vehicle at a minimum distance. In
emergency braking mode (depending on
the technical condition of the brake system
and the road surface), wheel locking
(all, rear or front only, left or right bead
or individual wheel) may occur. Driving
a vehicle while braking in wheel lock mode
in certain road situations can cause traffic
collision .

Even a slight violation of the tightness
of the hydraulic system leads to leakage
of brake fluid and depressurization of
the system. Air in the brake system first
gradually increases working stroke and
reduces the hard stop of the brake pedal at
the end of the stroke, then, as the amount
of air in the system increases (this process
increases), pedal can completely sink to
the floor of the cabin, and braking in this
case is possible, only several times pressing
the brake pedal. Air entering the brake
system increases the brake application
time and the length of the braking distance
compared to the standard values. As air
accumulates, braking performance will
decrease because much of the pedal effort
will be spent compressing the air and

19 Batiart P., YorTc P. Op. cit.
20 CyzebHO-aBTOTEXHUYECKAS SKCIIEPTH3A ... .

displacing the brake fluid through the leak,
causing the brake system to depressurize.
The same situation is observed when air
enters the system through the supply tank
of the main brake cylinder in conditions
of a significant decrease in the brake fluid
level. Braking efficiency is significantly
reduced if (in addition to such processes)
fluid leaks into the working brake cylinders
with brake fluid spilling onto the friction
linings and barrel.

Braking may not be sufficiently effective
if additional supports (jamming of levers,
pedals, swelling of cuffs during the use
of poor-quality brake fluids or ingress of
gasoline, gas, acetone, etc.) have emerged
in the drive elements.

Malfunctions of the vacuum brake
booster, related to the disruption of its
connection system or the destruction
of diaphragm, do not directly affect the
performance of the brake system, but the
driver has to put much more effort to the
pedal. However, if the vacuum booster fails
suddenly, the driver who is accustomed
to operating the booster system is not
always able to respond to the maximum
deceleration of the braking situation, so
the booster failure may indirectly affect the
event.

The gradual increase in the gap between
the linings and the barrel increases the
working stroke of the pedal and reduces the
force of pressing the brake linings against
the drum, thus reducing the braking torque
and the overall braking efficiency. Wear
of the linings to the brake pads leads to a
significant reduction in the braking torque
developed by the brake mechanism due to
a reduction in the coefficient of friction.
The coefficient of friction also decreases in
the pair of the lining — the barrel and in the
case of lubrication of the linings.
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Malfunctions of the hydraulic brake
system, such as breakage of flexible hoses
or destruction of brake pipes, the escape of
pistons with brake cylinder collars outside
the working area, significant dusting cause
a complete failure of the brake system.

During emergency braking in the
road environment, when it is necessary
to stop the vehicle at the minimum
possible distance, specialists most often
record failures of the brake system
associated with its lack of efficiency
and/or failure.

Uneven braking can lead to loss of
transverse stability, that can cause a slip,
exit from the roadway, roll over of the
vehicle, exit to the lane of oncoming
traffic, collision with oncoming vehicle,
as well as provocation of other emergency
situations .

The vehicle should be considered
technically faulty if its technical condition
does not meet the requirements of Section
31 "Technical condition of vehicles and
their equipment", Clause 31.4.1 "Brake
systems" of Traffic codes, as well as if there
are other defects in the brake system that
make it impossible to protect traffic %.

Driver actions, if he operates a motor
vehicle with brake system malfunctions,
which he knows about or should have
discovered during the operation of the
motor vehicle, should be considered
as a violation of the Traffic codes. For
example, air was detected in the brake
system on the vehicle (reducing efficiency
of the brake mechanisms). While driving,
the driver, having applied the brakes,
lost control and drove into the oncoming
traffic lane, where the accident occurred.
Inspection of the vehicle did not reveal

21 CyneOHO-aBTOTEXHUYECKAs 9KCIIEPTU3A ... .

any damage or depressurization of the
brake system, the brake pedal was soft,
fell under the influence of the driver on
the controls, but braking occurred only
from the second or third time it was
pressed. In such a traffic situation, the
driver was able to detect the improper
condition of the brake system, because
he must monitor the technical condition
of the vehicle: equipment should meet
the requirements of standards related
to road traffic safety, environmental
protection, as well as the requirements
of technical operation rules, instructions
of manufacturing companies and other
regulatory and technical documentation.
In addition, while driving, the driver had
to pay attention to the road conditions,
the condition of the roadway, and the
technical condition of the vehicle he was
driving if there was air in the working
brake system *. Since in the given traf-
fic situation the driver did not take into
account these factors, which led to his
loss of control and the departure of the
vehicle into the lane of oncoming traf-
fic, as which result of the accident oc-
curred, actions of the driver do not meet
the requirements of the mentioned sec-
tion. 31 "Technical condition of vehicles
and their equipment" and clause 31.4.1
"Brake systems" of the Traffic codes,
which were (from a technical point of
view) causally related to the occurrence
of this accident.

However, conclusion that there is no
causal relationship between such actions
(or inaction) of the driver and event is
possible, if forensic expert determines that
even in the lack of a technical malfunction
of the brake system, driver did not have

22 IIpaBuiia JOPOXKHBOIO PyXy ... . URL: https://zakon.rada.gov.ua/laws/show/1306-2001-%D0%BF

(date accessed: 02.06.2020).
23 Ibid.
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the technical ability to prevent an accident
in a certain road environment.

There may also be no causal
relationship between the actions of
the driver operating the vehicle with a
technically faulty brake system and the
event when the driver had the opportunity
to prevent the event and in the presence of
a malfunction. In this case, the driver may
take other measures to prevent the event
from occurring in a timely manner due to
the cause of the event *.

After performed research, forensic
expertformulates a conclusion in which he
evaluates the results obtained, referring to
certain signs (materiality of the complex
of signs; stability and individuality of
the identified signs that coincide and
differ; the significance of the signs for the
conclusion about the availability or lack of
identity).

The results of road accident analysis
should be evaluated by analyzing the
expert compliance with the procedural
order of obtaining initial data on the
vehicle and its investigated details, as well
as the scientific validity and reliability of
the expert's conclusions. First of all, it is
necessary to analyze the reliability and
quality of the source data, because in
the case of their unreliability (even after
applying scientifically based research
methods), it is possible to reach wrong
conclusions. For this, it is important to
determine whether the expert applied
the correct values of the design and
operational parameters of the vehicle,
the quantitative indicators of the actions
of the participants of the movement
and its conditions (that is, whether they
correspond to the current methodological
provisions). In order to evaluate the

research of individual parts, assemblies
and aggregates, as well as damaged vehicle
and other material objects, it is necessary
to analyze the circumstances of their
detection, fixing, removal and packaging;
find out whether proper measures were
taken to preserve them, whether they
could be replaced or damaged already
after the accident. Evaluating the results
obtained on the basis of calculations,
forensic expert sometimes has to change
the primary road accident model or
completely abandon it and develop a new
one that would be consistent with the
results of the conducted research *.

Conclusions

Possibility of detecting malfunctions of
the brake system during the inspection of
the technical condition or control of the
vehicle is established on the basis of the
determined time of the occurrence of the
malfunction, the nature of such detection,
the location of the damage (hidden or open
defect of parts), the data of trace evidence
and metallographic research, as well as
taking into account the list of inspection
operations technical condition of braking
system of vehicles, provided for by job
instructions for drivers and other persons.
Itis possible to establish a cause-and-effect
relationship with detected malfunctions
of the brake system of the vehicle only in
the case of applying special knowledge in
the field of auto engineering, i.e. only by
appointing an road accident analysis that
is able to reliably find out whether the
driver was able to detect malfunctions of
the brake system and whether the detected
malfunctions are in causal connection
with traffic collision.

24 WnapuoHos B. A. CyzebHast aBTOTeXHUYeCKast 9KCIIepTH3a : MeToA. 1mocob. Y. 2. Mocksa, 1980.

163 c.
25 Jlybenuos A. B. Op. cit.
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BusHauyeHH: TeXHiYHOI HECIIPABHOCTi
rajJbMoBOi CHCTE€MH TPAaHCIIOPTHOTO
3aco0y mifK yac IpoBeJeHHsI
aBTOTEXHiIYHOi eKCIIepTU3H
Apmem Kowrkapoes

Pozenanymo numauua, AKi Cmocyomu-
€A Xxapakmepucmuxu eodiem cmawy ma
MeXHIYHOI HecnpasHocmi 2aAbMO80L CU-
Cmemu MpaHcnopmmuozo 3acoby neped do-
POdHBO-Mpancnopmuow npueodoro. Mema
cmammi — 8U3HA4UMU 0c06AUBOCTL TMex-
HIYHOI HeCnpagHoCcmi 2aabMO80L  Cucme-
MU MPAHCTOpMHO20 3acoby neped 00podic-
Hb0-MPAHCTIOPMHOI0 NpuUeodoio, a maxoxuc
posensHymu  83aemo0ilo  CAI0HUX OpeaHis
3 excnepmuumu (30kpema, y Kpuminaav-
HUX Npo8addteHHAX, N08’a3aHux i3 Jopodic-
Hb0-Mpaxcnopmuumu npueodamu). Cmpyx-
MYpPO8AHO 0COOAUBOCTMI NPUSHAUEHHS CYO080T
agMOmMexHIYHOL eKcnepmu3u, CnpaMO8aAHOL
HA 8CMAHOB/1EHHA TEeXHILH020 CMAHY 2aNb-
MOB0T CuCTemMU MPAHCTIOPMHUX 3ac0018,
nideomoeku euxionux danux ma o6’ckmig
docnidycenna. Oxpecneno yini il 3a80anHs
docnidiceHHA MeXHIYHOL HeCTpa8HOCL 2ANb-
MO80T CUCTeMU MPAHCTIOPMHO20 3Ac0by ne-
ped 0opoKCHLO-MPAHCNOPMHOI0  NpU20JoT0.
3a3Haueno nopsdok ycmaHno81eHHs 00Cmosip-
HOCMI NOKA3aHb 600ii8 Npo MeXaHi3m po-
38UMKY 0OPOHCHLO-MPAHCNOPMHOL npu2odu.
Pozenanymo numawnna, nog’azami 3 docaio-
HeHHAM 2ANbMOBOL CUCTEMU TMPAHCTIOPTIHO-
20 3ac06y, YCyHeHHAM il HecnpasHocmell 1 ix
npuuwunamu. Copmyavosano meopemuuui
TI0A0JCeHHS A NPAKMUYHI peKoMeHOayil i3
3aCcmocy8anHa CreylasbHux 3HAHb Y npoyect
JdocnidyceHH MeXHIYH020 CMAHY 2dAbMOBOL
cucmemu MpPAHCNOPMHO20 3acoby Ui euss-
NleHHs 11 Hecnpasnocmell. 3’ac08aH0 npuyu-
HOBUIL 368’A30K Mid JiAmu 60014 ma eusee-
HUMU HeCTIpABHOCAMU 2A1bMOB0L CUCTIEMU
MPAHCNOpmHo20 3acoby. 38epHeHo yeazy Ha
MOKHCAUBL HAcAIOKU Tl ocobausocmi nodans-
11020 po3cAidy8anHs OOPOHCHLO-MPAHCHOPHL-
HOl npueodu nicas 6U3SHAYeHHS MeXHIYHOL
docmogipHocmi noka3ams 600iis.

Kawuogi caosa: mexHiuHull Ccmaw
MPAHCNOpMHO20  3acoby;  ekcnayamayis
MPAHCNOPMHO020 3ac00Y; O0POHCHBLO-MPAHC-
nopmmua npueoda; HeCnpasHocmi 2aabmMo80L
cucmemu.
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This article purpose is to investigate current issues arising
while preparation of materials and appointment of forensic video
and audio analysis in case of investigations of crimes related to
human trafficking, as well as possibilities of analysis for forming the
investigation evidence base. Attention is focused on the global and
international significance of human trafficking issues, aggravation of
people exploitation in war conditions. Exploitation types of victims
of human trafficking and responsibility for committing such crimes
were analyzed; types of procedural actions are given, for which
technical means are used to obtain video and audio information
in order to record traces of crimes; main legal characteristics of
such procedural actions are specified. Mistakes that subjects of
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crime investigation make while obtaining evidence that causes loss
of a large part of evidence at the stage of the trial, are considered.
Specifics and modern possibilities of forensic video and audio
analysis for investigation of such crimes are highlighted; it was found
out exactly what information from investigated records is used by
investigative bodies and for what purpose. An analysis of the tasks
solved thanks to video and sound recording expertise and their role
in law enforcement activities for further use in court proceedings was
carried out. On the basis of researched materials, attention is focused
on the results of forensic examinations contributing to resolution of
topical issues regarding qualification of acts and circumstances of
committed crimes in the field of human trafficking and exploitation
of such people, as well as strengthens the evidence base in the case.
There are a number of requirements for the proper preparation of
materials for forensic video and audio analysis.

Keywords: forensic video and audio analysis; human trafficking;
identification research; diagnostic research.

Research Problem Formulation

Human trafficking is a global problem that
affects the lives of millions of people in
almost every country in the world every
year. The most well-known form of human
trafficking is usually sexual exploitation.
In addition, hundreds of thousands of
victims become objects of trade for the
purpose of forcing them to physical labor,
labor exploitation (domestic service, child
begging), removal of organs, etc. People
exploitation increases in conditions of
a state of war or armed conflict (especially
such types as recruitment, coercion to
participate in armed conflict, abduction
and forced transfer for the purpose of
obtaining a certain benefit, etc.).
According to the UN Commission
on Combating International Crime, the
trade in "slaves" is third largest category
of organized crime: more profits are made

only from the illegal trade in drugs and
weapons !. Illegal income from human
trafficking feeds of corruption procedures,
prepares a favorable basis for further
development of illegal business and greatly
complicates the work of legal structures
and law enforcement agencies.

Law enforcement agencies, NGOs
and the State in general are supposed
to provide an effective fight against this
negative social phenomenon. Ensuring
the right to freedom and personal
integrity, creating safe conditions for an
individual life is an important and primary
task of law enforcement agencies. Among
remaining types of forensic examinations,
it is forensic video and audio analysis that
is able to fully and objectively establish
circumstances of events in order to clarify
the crime procedure and the guilt of the
participants while investigation of this
crime category.

1 BcecBiTHI# JeHb npoTuzii Toprivmi soapmuy / Piuancekmit 33CO I—III ct. URL: https://
richanskazos.com.ua/plan-provedennya-informatsijno-prosvitnytskyh-zahodiv-z-metoyu-vidz-
nachennya-vsesvitnoho-dnya-protydiji-torhivli-lyudmy (date accessed: 23.05.2022).
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Analysis of Essential Researches
and Publications

The issues of evidence formation
while investigation of crimes related
to human trafficking were considered
at different times by the following
scientists: M. O. Buriak %, V. K. Veselskyi
and V. V. Piaskovskyi 3, N. O. Hutorova *,
0. M. Dzhuzha ° V. S. Ivashchenko ¢,
V. M. Pidhorodynskyi’, O. M. Radchenko 8,
D. V. Shvets and K. L. Buhaichuk (with co-
authors) °, K. O. Shcherbakovska *° etc.

to Prevent and Suppress Human
Trafficking, Especially Women and
Children and to Punish it supplementing
United Nations Convention against
Transnational Organized Crime and
Council of Europe Convention ! on
Measures to countermeasures against
human trafficking !?), contain, in
particular: basic terms and concepts
related to human trafficking; list of
socially dangerous acts; methods
and techniques for preventing and
countering this crime (in particular,

The main current international for the purpose of labor exploitation);
legal documents designed to combat measures aimed at the protection and
trafficking in  persons (Protocol rehabilitation of its victims.

2

10

11

12

Buryak M. Yu. Toprosus sogpmMu 1 60pb0a ¢ Hell (KpIMUHOJIOTUYIeCKYE U yTOJTOBHO-IIPABOBbIE
acIieKTsl) : aBToped. AMC. ... KAaHJ. I0pUJ. HayK. BraguBocTok, 2005. 15 c.

Veselskyi V. K., Piaskovskyi V. V Toprizs nogpmu B Vkpaini. IIpo6ieMu po3ciiyBaHHs : HABY.
oci6. Kuis, 2007. 266 c. URL: http://megalib.com.ua/book/16_Torgivlya_ludmi_v_Ykraini_Prob-
lemi_rozslidyvannya.html (date accessed: 23.05.2022).

I'yropora H. O. IIpo6iemMu KprMiHAIBHOI BiAIIOBiAaIBbHOCTI 32 TOPTriBIIIO JKIHKAMU, BINHEHY
opranHisoBaHuMU rpynaMu. Boporsba 3 TopriBien jxiHKamMu: NpoGieMu BJOCKOHATIEHHS
3aKOHO/IABCTBA Ta 3aBJAHHSA OPTaHiB BHYTPILIHIX crpaB. BicHuk YHigepcumemy 6HympiuiHix
cnpas : crient. Bunl. Xapkis, 1999. C. 26—28.

Ioxyxa O. M. Boporsba 3 Toprisiero awogsmu. MisHapodre cnispobimnuymeo OBC y 6opomuv6i
3 MPAHCHAYIOHAALHOTO0 3A0YUHHICTIIO : Te3U oIl MixkHap. HayK.-TeopeT. KoH®. (Kuis, 24.03.2010).
Kuis, 2010. 272 c.

IBamenko B. C. KpuMmiHanpHAa BiJIIOBiZQJBHICTH 32 TOPIiBIIO JIOAPMH Yy 3aKOHOZABCTBI
VYxpainu. FOpuduunuil scypHan. 2005. Ne 8. C. 59—63.

IMigropoauHcpkuil B. M. BifmoBizajgbHICTD 3a TOPriBIIO JIOAPMH 332 KPHUMiHAJIBHUM
3aKOHOZIABCTBOM YKpaiH! : aBTOoped. JUC. ... KaH/. Iopua. HayK. Ozeca, 2005. 19 c.

Paguenko O. M. TopriBist n0ApMH: KPUMIiHaJIBHO-IIPABOBI Ta KPUMIHOJIOIIYHI IpobieMu.
Jepaicasa i npago. 2011. Ne 2 (52). C. 439—444.

OIserns . B., Byratiuyk K. JI., ®egocoBa O. B., Muxaiinosa 0. O., ITasuawng T. A. Ta iH.
Oco6IMBOCTI PO3CTiyBaHHS 3JI0YKHIB [TOB'SI3aHUX i3 TOPTriBIEIO JIOABMH : HAYK.-METOZ. PEK. ;
3a 3ar. peg. [I. B. IlIBena ta K. JI. Byraiiuyka. Xapkis, 2017. 122 c.
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C. 183—189. URL: http://nbuv.gov.ua/UJRN/Tpsek_2011_11_27 (date accessed: 30.05.2022).
IIpOTOKOJI PO HOIEPePKEHHSI 1 IPUITMHEHHS TOPTIiBIIi JII0ABMU, 0COOIHMBO KiHKaMu i AITHMH,
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Article Purpose

This Article purpose is raising main
problematic issues directly related to
the global problem of crimes in the field
of people trafficking and exploitation
and issues arising while preparation of
materials and appointment of forensic
video and audio analysis in case of
investigations of such crimes, as well as
explore possibilities of this analysis to form
investigation evidence base.

Main Content Presentation

For many months, if not years, not a day
goes by without reports of the unbearable
suffering of people in war-torn regions, of
desperate journeys in safety search that
end in exploitation or death.

Some researches demonstrate people
exploitation, trafficking of women,
children and men and their enslavement
that like a shadow accompany conflicts and
wars, are taking on new scales, intensities
and forms, especially in countries where
conflicts are raging: itis sexual exploitation,
forced labor , involvement in armed and
terrorist groups, exploitation for drug and
organ trafficking, and much more. Trends
in development of violence and human
trafficking are alarming.

In addition to the hate-driven brutality
that usually characterizes the early stages
of war (killing men in front of their family
members, enslaving women, exploiting
children), human beings are increasingly
being used as a disposable resource to
satisfy the war-generated demand for
organs and blood. Such victims are mostly
men. In addition, during hostilities, people
are often held against their will, they

become victims of kidnapping for ransom,
or they are forced into unpaid labor.

As you know, the following types
of exploitation are conventionally
distinguished in human trafficking 3

« sexual one (the most common) is
provision of sexual services related
to meeting the needs of other
people;

« labor one is the use of other
people's labor in production,
provision of services not related
to the satisfaction of sexual needs,
production of material or other
goods;

* begging;

+ forced participation in a military
(armed) conflict;

+ removal of organs and tissues for
transplantation, illegal trade in
human anatomical materials, or
other purposes.

In our country, the criminal-legal
characteristics of human trafficking are
given in Art. 149 of the Criminal Code of
Ukraine * According to it, "trafficking in
human beings, as well as recruiting, moving,
concealing, transferring or receiving a person,
committed for the purpose of exploitation,
with the use of coercion, kidnapping,
deception, blackmail, material or other
dependence of the victim, his vulnerable
state or bribery of a third person, who
controls the victim, in order to obtain consent
for his exploitation" shall be punished
by deprivation of liberty for wvarious
terms (depending on the severity of the
consequences caused by such a crime and
the specifics of its commission — in relation
to a minor or in relation to several persons,
or repeatedly, or with a prior conspiracy
by a group of persons, or an official using

13 IlIBeus /[I. B., Byratiuyk K. JI., ®egocosa O. B., Muxaiinosa 0. O., I[Tazunwnd T. A. Ta in. Op. cit.
14 KpuMiHanpHUH KoZeKc Vkpainu Big 05.04.2001 p. Ne 2341-III (3i 3miH. Ta gomos.). URL: https://
zakon.rada.gov.ua/laws/show/2341-14#Text (date accessed: 30.05.2022).
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an official position, or an organized group Fig. 1 demonstrates the main
from three to fifteen years) with or without forms of human trafficking and their
confiscation of property *°. characteristics *°.
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Fig. 1. Signs of human trafficking

15 Ibid.

16 Job6pora B., TpebyHchkux 1. Toprieist To0AbpMU: 3JI09KH, 110 He Ma€ KOpPAOHIB. HapodHe ca060.
07.09.2019. URL: https://n-slovo.com.ua/2019/09/07/%d1%82%d0%be%d1%80%d0%b3%d1%96%
d0%b2%d0%bb%d1%8f-%d0%bb%d1%8e%d0%b4%d1%8c%d0%bc%d0%b8-%d0%b7%d0%b-
b%d0%be%d1%87%d0%b8%d0%bd-%d1%89%d0%be-%d0%bd%d0%b5-%d0%b-
c%d0%b0%d1%94-%d0%ba%d0%be%d1%80%d0%b4%d0%be/ (date accessed: 29.04.2022).

135


https://doi.org/10.32353/khrife.2.2022.10

Theory and Practice of Forensic Science and Criminalistics. Issue 2 (27)

ISSN 1993-0917 e-ISSN 2708-5171

https://khrife-journal.org/index.php/journal

According to the requirements of the
Criminal Code of Ukraine, in addition
to those indicated in fig. 1 of human
trafficking crimes, torture: "intentional
infliction of severe physical pain or physical
or moral suffering by means of beatings,
torture or other violent actions" is subject to
criminal liability (Article 127)". In Ukraine,
this is a crime and is prohibited under any
circumstances as a form of punishment.

Usually, the first steps in human
trafficking are search for potential victims
and their recruitment, most often by
deception. In the search for and attraction
of new victims, as well as consumers
of their services (customers), criminals
either openly address relevant offers to
the general public (advertise their services
using various types of deception and fraud),
or covertly (secretly) look for potential
victims in certain environments, that
correspond to the purpose of customers
of "live goods", or even use modern
sources of information about potential
victims (for example, using file cabinets
or databases of enterprises, organizations,
institutions, etc.). Open (loud) informing
takes on a public character, criminals place
advertisements about the attraction of
potential victims or persons who need such
services in the mass media.

Important factor in investigation of
human trafficking crimes committed
in an open (public) form is the real and
tactically justified use of video surveillance
to achieve an illustrative effect in order
to record specific events, development in
dynamics of events or phenomena, etc.,
that is quite difficult to do in the protocol
by description The use of technical means
creates the maximum flow of evidence
information, reflected in visual and sound
images, which significantly facilitates the
assessment of the results of investigative

17 KpuMiHATBHUH KOZEKC YKpaiHu ...
(date accessed: 30.05.2022).

actions in the form of obtained evidence
data, the verification of compliance with
the procedural requirements that regulate
the conduct of investigative actions. Video
and audio analysis at this stage can help
the investigation to confirm a number of
important circumstances regarding the
offense under investigation, for example:

« confirm/deny the fact of
availability/lack of specific persons
at a specific time in a specific place;

+ confirm/deny the fact and degree
of acquaintance of these persons;

+ determine  the  degree  of
involvement of each of participants
in the offense;

+ establish attitude of persons to
investigated offense and their
emotional state;

+  find out chronology of events: data
that can be used to reconstruct
the course of events, behavior
of participants, situation and
conditions under that this event
took place, etc.

Application of technical means of
video monitoring of events in the case of
investigation of a hidden (unspoken) form
of searching for potential victims of human
trafficking is very difficult. However,
information obtained in this way creates
the maximum flow of evidence that makes
possible : prove the event fact that took
place; expose a specific person involved
in crime commission, or vice versa,
confirm innocent person alibi; collect
information useful for the investigation
(about persons who committed the crime
or those involved in its commission;
about crime circumstances (conspiracy
or concealment of traces of the crime);
about facts of meetings or acquaintances;
about involvement of specific persons in
the crime commission or degree of their

. URL: https://zakon.rada.gov.ua/laws/show/2341-14#Text
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involvement; about participant attitude to
event, etc.).

Hidden (unspoken) form of
committing such a crime certainly
providing investigation with a much
smaller volume of trace evidence
(traceable) information than open (overt)
form. Usually, only traffickers themselves,
their counterparties and victims have
information  relevant to  criminal
proceedings in hidden (unspoken) form of
committing such a crime .

It is common knowledge that every
committed criminal act leaves traces.
Certainly, people who commit criminal
acts in the field of human trafficking
leave traces of their illegal activities. Law
enforcement officers should identify
and document the facts of such crimes
according to a certain scheme of actions,
in accordance with requirements of
current legislation, taking into account
the practical experience of detecting and
preventing crimes in the field of human
trafficking. Identification of such traces,
their fixation and procedural registration,
forensic research and interpretation of
its results in forensic expert conclusions
form the basis of the evidence base in
criminal proceedings .

The authors of the "Investigator's
handbook" in the structure of forensic
characterization of crimes consider such
elements as typical traces of a crime covering
any changes in the environment that
occurred as a result of crime commission,
namely:

a) changes in material situation;

b) traces-reflection (traces of hands, feet,
transport, tools, etc.);

¢) material material evidence;

d) ideal traces (traces of human memory);

e) odorous traces and traces of
microparticles %.

Due to the wide range of issues which
solution requires the use of specific
expertisein form of forensic examination
while investigation of crimes related
to child trafficking, investigators
sometimes do not appoint necessary
forensic examinations, especially in
presence of eyewitnesses to the crime,
in particular victims, who directly
indicate on the suspect or the accused.
Investigators motivate this position by
a number of objective and subjective
factors, among which they single out
specifics of purpose and duration of
forensic researches, conducting them
in another department, difficulty of

18 UYepeuykina JI. B., fikoBenko M. O. BusBieHHS Ta pPO3CIiAyBaHHS 3JOYMHIB, IIOBS3aHUX
3 TOPriBJIeIO JIOABPMHU : METOJ. pPeK. JJId IIPaKT. IpaliBH. Jlyrancek, 2013. 135 c. URL: https://
dspace.lduvs.edu.ua/bitstream/123456789/184/1/%D0%A7%D0%B5%D1%80%D0%B5%D1
%87%D1%83%D0%BA%D1%96%D0%BD%D0%B0%20%D0%9B.%D0%92.%20%D0%AF %D
0%BA%D0%BE%D0%B2%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%9C.%D0%9E.%20
%20%D0%92%D0%B8%D1%8F%D0%B2%D0%BB%D0%B5%D0%BD%D0%BD%D1%8F %20
%D1%82%D0%B0%20%D1%80%D0%BE%D0%B7%D1%81%D0%BB%D1%96%D0%B4%D1%-
83%D0%B2%D0%B0%D0%BD%D0%BD%D1%8F%20%D1%82%D0%BE%D1%80%D0%B3%D
1%96%D0%B2%D0%BB%D1%96%20%D0%BB%D1%8E%D0%B4%D1%8C%D0%BC%D0%BS.

pdf (date accessed: 29.04.2022).

19 IIimoxos 0. O. IIponecyanbHi BUMOTH [0 BUCHOBKY €KCIIepTa y KPUMiHAJIBHOMY ITPOBaXKEHHI.
AxryanpHi npo6iemu npaBosnascTea. 2018. Bum. 3 (15). C. 99—102. URL: http://nbuv.gov.ua/
UJRN/aprpr_2018_3_19 (date accessed: 30.05.2022).

20 ITanos M. L., IllenniTbko B. 0., KoHoBasnosa B. O. Ta iH. HacTispHa KHUTA CIiAYOTO : HAYK.-IIPAKT.
BUJ. [JIs CHIiAY. 1 fi3HaBad. 2-re Buj., nepepob. i gom. Kuis, 2007. 728 c.
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obtaining samples for comparative
research and their storage, etc. %

Sources of sound information form
in their totality sound environment of the
crime commission of a , make it possible
to establish both the identity of the
criminal and the rest of the circumstances
to be proven. Forensic analysis of sounds
recorded in a audio recording helps to
recognize and identify sound signals,
establish the type of sound sources and
their number, and identify such sound
sources. As Yu. V. Yashchurynskyi notes,
"sound environment of a crime event is a single
system of sound traces of natural and artificial
sources, subject-communicative activity of
the criminal, and the tools, instruments and
technical means used by him, united by a
single goal. Achieving the specified goal is
determined by nature and time of the action
on the object of criminal encroachment, as
well as the unity of the place (space) and the
method of its achievement" .

While crime investigation by law
enforcement agencies related to human
trafficking, in parallel with the rest of
measures, law enforcement officers can
carry out the following types of procedural
actions requiring the use of technical
means of obtaining video and audio
information to record crime traces:

« secret investigative (search)
actions * (Chapter 21 of the
Criminal Procedure Code of

Ukraine carried out exclusively in
criminal proceedings regarding
serious or especially serious

crimes. Run and results of secret
investigative (search) actions are
recorded according to rules of
criminal proceedings;

« surveillance of a person, thing or
place ?* (Article 269 of Criminal
Procedural Code of Ukraine).
Conducting this covertinvestigative
(search) action consists in direct
or indirect visual observation
using technical means of video
recording, photography, special
technical means by a person who
observes traders, recruiters and
others involved in the commission
of a crime in order to find them and
record illegal activities;

+ audioand video control of the scene
(Article 270 of Criminal Procedural
Code of Ukraine) .

Measures to record criminal offenses
are carried out with help of audio and
video recording technical means. While
investigating the criminal activity of human
traffickers, video recording of negotiations
(interference in private communication)
with buyers or audio recording of their
conversations with the victim of assault
and other persons is quite often used.

Traces of such crimes, in addition
to results of wiretapping and video
surveillance, obtained in the process of
wiretapping actions and measures, can
be video and audio recordings obtained
at enterprises providing telephone
communication services. Potential sources
of forensically significant information are

21 Iep6akoBcbka K. O. BUKOpHUCTAHHSA MOXJINBOCTEH CYZOBUX €KCIIEPTU3 IIPU PO3CIiZyBaHHI
Toprieii giteMu. Teopia ma npakmuxa cy0ogoi ekcnepmu3du i Kpuminasicmuku. 2011, Bum. 11.
C. 183—189. URL: http://nbuv.gov.ua/UJRN/Tpsek_2011_11_27 (date accessed: 30.05.2022).

22 Amypunckui 0. B. KpuMuHanucTudeckas JUArHOCTHKA 3BYKOBOHM CpeZsl :

opu/. Hayk. Kues, 1990. 327 c.

JUC. ... KawHz.

23 KpumiHanbHUI IIPOIleCYaNbHUI KOZEeKC YkpaiHu Big 13.04.2012 p. Ne 4651-VI (3i 3miH. Ta
nmoroB.). URL: http://zakon2.rada.gov.ua/laws/show/4651-17 (date accessed: 02.06.2020).

24 Ibid.

25 KpuMiHajIpHUH NPOIECyaTbHUH KOZEKC VKpaiHW| ...

. URL: https://zakon.rada.gov.ua/laws/

show/4651-17/ed20220520#Text (date accessed: 02.06.2022).
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mobile communication devices: a evidence
variety and indicative information is
contained in the mobile phones of
participants in human trafficking. Mobile
phone, on the one hand, is a carrier of
traces of a crime, on the other hand, source
of information.

General for removing information
from electronic communication (Article
263 of Criminal Procedural Code of
Ukraine) * and electronic information
systems (Criminal Procedural Code
of Ukraine) ¥ in Crime detection and
investigation activities is the wuse of
technical control over information
directly transmitted through technical
communication channels. Information
from communication channels is
automatically recorded continuously while
period of time determined by investigator.
In contrast, specialists extract information
already available and stored in their
memory from mobile communication
devices. Not only the content of the
information, but its emotional color,
background and other information that can
accompany the speech and be recorded, for
example, by sound recording devices, can
be of cognitive importance for the removal
of information from communication
channels.

Practice of conducting video and
audio analysis indicates that they can be
conventionally divided into two main
groups. The first group includes records
made directly in activity field of law
enforcement agencies, including: records
of information that comes to the next
part; records made while investigative

26 KpuMiHaibHUI IIPOIlECYaNbHUMN KOZEeKC YKpaiHM ...

activity; records of court sessions, etc.
This group should include records in
the field of criminal proceedings as
a result of the use of video and audio
recording in the process of official and
production activities (for example:
records of messages from the Ambulance
service, the State Emergency Service,;
conversations between aircraft crews
and airfield controllers; conversations
between power plant controllers, gas
supply enterprises, railways, taxi services,
etc.). The second group includes records
obtained by private individuals to record
information for purpose of its using
to interpret various situations that are
subject of a preliminary investigation.
With such records, interested parties try
to prove the fact of the event that took
place; expose a certain person involved in
the commission of a crime, or vice versa;
substantiate one's own alibi. This group of
records can contain information or details
useful to the investigation .

Video and audio analysis is of
fundamental importance for the objective
consideration of crimes in the field of
human trafficking by an investigator
(detective, prosecutor), since wide use
of technical means makes it possible to
document the actions of criminals during
the commission of such crimes. Thus,
for example, in modern conditions, a
valuable source of evidence and indicative
information is:

« video and sound recordings
obtained using household
recording  devices  (recorder,

telephone, etc.);

. URL: https://zakon.rada.gov.ua/laws/

show/4651-17/ed20220520#Text (date accessed: 02.06.2022).

27 Ibid.

28 Bpengenp O. 1. Opranisanifini npobieMu mij dyac nprsHaYeHHs CYZA0BOI eKCIepTU3X Bifeo-,
3ByKo3amnucy. Haykosuil gicHuk JJHiNponemposcvbkozo O0epicasHoz0 YHieepCumemy GHYMPpIULHix
cnpas. 2020. Bum. 4 (108). C. 284—290. DOI: 10.31733/2078-3566-2020-4-284-290 (date accessed:

30.05.2022).

139


https://doi.org/10.32353/khrife.2.2022.10
https://doi.org/10.31733/2078-3566-2020-4-284-290

Theory and Practice of Forensic Science and Criminalistics. Issue 2 (27)

ISSN 1993-0917 e-ISSN 2708-5171

https://khrife-journal.org/index.php/journal

« video and sound recordings made
on special devices for receiving
information secretly;

« video and sound recordings from
various video recorders (from
external surveillance cameras, car
video recorders, etc.);

+  mobile phones and other data
carriers that are components
of mobile phones (SIM cards
and memory cards, etc.), which
under certain conditions also
become objects of research.
(Unfortunately, some investigators
are not sufficiently familiar with
forensic  science  possibilities
and do not even guess that from
the mobile phones seized while
investigation, a highly qualified
specialist can obtain data from
the memory of mobile terminal
and SIM card (sometimes several),
from removable media, as well as
connection information, audio and
video recordings, messages, etc.).

Mistakes made in while obtaining
evidence by the investigation subjects
of crimes related to human trafficking
can cause the loss of a significant part of
evidence at the trial stage, if the court
finds such evidence inadmissible due to
violations of procedural norms during
its collection. It is a carefully conducted
examination of video and audio recordings
that can ensure a complete and objective
establishment of circumstances of the
events to clarify the crime procedure and
the guilt of the participants based on the
available video and audio recordings while
investigation of this crime category.

While investigating crimes related to
human trafficking, there is often a need
not so much to obtain and investigate in
real time the content of conversations
transmitted by mobile communication
networks but to determine and further

extract the necessary information (if there
are sufficient grounds to believe that such
information is essential for establishing
crime circumstances).

In forensic research of video and
sound recordings, two main directions
are distinguished: the first, where the
research object is oral human speech and
the second, which object is the technical
component of recording. In view of the
above, the main tasks of video and audio
analysis are research on oral speech with
the aim of identifying a person by voice
and/or speech, as well as determining
technical conditions and technologies for
obtaining video and sound recordings.
Video and audio analysis at this stage will
help investigation to establish a number
of important circumstances regarding the
investigated offense (some of them we have
already mentioned above), for example:

+ confirm facts of presence/absence
of specific persons in a certain
place at a certain time;

+  confirm the fact and acquaintance
degree of these persons and each
involvement degree of participants

in offense;
+ establish attitude nature of
potential victim, as well as

criminals directly, to a certain
event that is taking place;

« find out data that will make it
possible to reconstruct the situation
and conditions under which the
event took place, behavior of its
participants;

+ determine connections of
accomplices and establish the
facts of receiving remuneration
for recruitment, people
transportation, transfer, hiding
and exploitation;

+  establish the fact of person transfer
to the customer and exploitation
type for which such transfer took
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place (for example, illegal removal
of organs, forced surrogate
motherhood, involvement in
begging, adoption for profit, etc.);

- find out the facts of forcing people
to perform certain types of work
or exploitation (for example,
using threats, deception or other
coercion, blackmail, etc.);

«  establish the facts of remuneration
non-compliance the (its size,
nature, conditions and duration)
with the pre-arranged and agreed
conditions or facts of of such
remuneration missing in general;

« find out the facts of specific
individuals sending children to photo
studios for filming pornographic
materials, etc., for a fee.

Specificity of research objects, diversity
of tasks to be solved that can be put to
forensic expert solving, as well as other
factors determine some specifics that
investigator should pay attention to when
passing a resolution on appointment of
video and audio analysis. These specifics
can apply both to the questions posed to
forensic expert and to the scope, nature
and order of obtaining materials provided
for research ».

It should be noted that quite often
video and audio analysis is prescribed in
a complex with examinations of other types
(or types). For example, in a complex with
video and audio analysis , semantic-textual
examination is most often prescribed
(in particular, when oral speech or its
fragments are to be interpreted). The direct
analysis of text reproduction of the content
of conversation helps to strengthen the

evidence base in the case, since forensic
expert conclusion is one of the pieces
of evidence, on the basis of which the
circumstances that are important for the
correct further consideration of the case in
court are established. Even the conclusion
that records submitted for research are not
suitable for conducting research will always
be motivated and illustrated (for example,
by numerical values of the relevant criteria
of parameters under research).

We will briefly consider diagnostic
technical research on recording media and
equipment that can contain information
about the technologies of obtaining/
fixing/saving video and audio recordings,
characteristics and features of the data
media itself. Essence of this area of forensic
Video and audio analysis is to perform
research on technical means of reception/
transmission/fixation/storage of visual
and additive information and its carriers.
Such researches are carried out with the
aim of determining technical conditions
and technologies for obtaining video and
sound recordings (in particular, find out
the recording system (mechanical, optical,
magnetic one), method and means (analog
or digital); detect the fact of copying,
overwriting or duplicating, as well as
signs, methods and means of installation;
establish the technological characteristics
of recording production detected defects,
damages, etc.), as well as with the aim
of diagnosing devices for recording
recordings, means of their production,
determining the technical condition of
video and sound recording devices and
their components, nature of malfunctions,
probable causes their occurrence, etc *.

29 Moxaes M. O., Bpenzens O. 1. [leski opraHizarifidi Ta npo6yeMHi IUTaHHS IPY IPU3HAYEHHI
KOMITIOTEPHO-TEXHIYHUX €KCIIEPTU3 Ta €KCIIEPTU3 Bifeo-, 3ByKosamucy. Cydoso-excrepmua
disnvricmo 6 Cayuchi besnexu Ykpainu: akmyanvhi numanHs meopii ma npakmuku : 30. MaT-J1iB
MixHap. HayK.-IpakT. KoH. (Kuis, 31.03.2021). Kuis, 2021. C. 191—195.

30 Bpengenp O. I. CydacHi MOXJIMBOCTI [AIarHOCTUYHUX JOCHi/PKeHb y KPUMiHaJIiCTUYHIN
eKCIepTu3i BiZieo-, 3ByKo3anucy. Teopisa ma npakmuka cy0o8oi ekcrnepmu3ai i KpUMIHAAICMUKLU.
2021. Bum. 23. C. 203—211. DOI: 10.32353/khrife.1.2021.15 (date accessed: 30.05.2022).
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Conclusions

Despite introduction of strict criminal
liability for human trafficking, adoption
by most civilized states of numerous by-
laws with the aim of solving this urgent
problem worldwide as soon as possible, the
number of real criminal proceedings and
corresponding sentences for its occupation
remains insignificant. A successful strategy
for combating human trafficking consists
in application of criminal punishment,
in international coordination of police
actions and in a set of some other measures
that make it possible to prosecute criminals
more effectively. In this sense, the fight
against human trafficking is focused on
fight against crime.

Attention should be paid to
fundamental points that relate to certain
aspects of the tactics of appointing and
conducting forensic examinations while
investigation of human trafficking cases
and effectiveness of the use of forensic
expert conclusions in such proceedings.
Appointment of forensic examination
should be preceded by actual measures
to find additional and confirm available
evidence, relating not only to the actual
circumstances of the crime, but to the
degree of awareness of involved persons
proving their intention to commit a crime,
as well as verifying complicity version
in criminal activity of certain persons.
In addition, investigators should more
actively use non-procedural forms
of specific expertise application for
example, consultations of specialists,
experts. While consultation, you can
get background information related to
a specific examination type, namely:

«  modern capabilities of forensic

research;

«  correct question formulation;

« list of objects that should be

provided to forensic expert, etc.

At preparatory stage, investigator
should carefully consider question
wording to forensic expert: they should
be aimed at finding connections with
the main fact, namely, the act of human
trafficking that is of direct importance for
establishing the truth in the proceedings.
Forensic expert conclusion is information
obtained through forensic research, which
result directly depends on materials
provided to forensic expert for research.
In this regard, propriety and admissibility
of the expert's opinion depends on the
legality of obtaining (in the course of
investigative (search) actions) information
and material evidence provided to expert
for research. In this case, preparation
of objects for identification research
becomes especially important. In order to
solve the questions, expert should provide
high-quality samples for comparison
(experimental, free, conditional-free),
trace-forming objects, information about
other circumstances related to formation
of traces.

Video and audio recording materials
attached to the proceedings are the
most objective source of evidence that is
essential for crime investigation. Proper
preparation of materials provided for
Video and audio analysis not only facilitates
forensic expert's work and shortens the
research period, but guarantees the lack of
comments while court hearing.

MOo:K/IMBOCTi €KCIIEPTU3H Bi/I€0-,

3BYKO3AINCY I/ 4ac Po3CIiZyBaHHSI
3JIOYMHIB, IOB’A3aHUX i3 TOPTiBIEIO
JIOAbMU
Oavza Bpendeav, Kocmanmun Hikyain,
Eaveipa Acaanosa

Mema cmammi — docaidumu akmy-

anvHi npobaemu, ki 6UHUKAOMb nid uac
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nideomosKy Mmamepianis 1 NPUSHAYEHHS
excnepmu3u 8ideo-, 38YK03anucy 8 pasi pos-
cidy8anHs 3A04UHIB, NMO08’A3aHUX 13 mOop-
2iser0 A100bMU, A MAKOHE MOHCAUBOCTI UI€EL
excnepmu3su 041 Qopmysanns 0Joka3zoeoi
6asu poscaidysanns. AKYeHmMOo8arno ysazy Ha
2n0banvHocmi il MIHCHAPOOHOMY 3HAYEHHI
npobremu mopeigai AdvMuU, 3d20CMPeHHT
excnayamauii aodeil 8 ymosax eitinu. IIpoa-
HAAI308aHO 8UOL eKCNAYAMAYLL dHeepme mop-
218411 1100bMU ma 810n08i0a1bHiICb 3a CKOEH-
HS MAKUX 3/104UHIE; HasedeHO pi3HO8UIU
npoyecyanvHux 0iil, 3a AKUX 3ACMOCO8YI0Mb
TMexXHIYHI 3acobu 041 ompumaHnus eideo- i
aydioingopmayii 3 memoto 3adikcysamu
cidu 3104UHI8; 3a3HAUEHO OCHOBHI Npasosi
XAPAKMepUCMUKY Maxux npoyecyasbHux
0diti. Po3enssnymo nomuaxu, aKux y npoueci
ompumanms 0oka3ie NpunycKamucs cy6 ek-
MU po3cAidy8aHHs 3A04UHI8, WO CNPULUHAE
smpamy 3Ha4Hol yacmuHu dokasie Ha emani
¢y008020 po3eandy. Buceimaeno ocobaugocmi
il CyHacHi MoxCAUBOCTE 3ACMOCY8AHHS CYdo-
801 excnepmu3u gideo- ma 38yKo3anucy 04s
PpO3CAi0y8AHHS MAKUX 310YUHI8; 3'C08AHO,
aKy came iHgopmayiro i3 docaidxicysanux 3a-
NUCI8 BUKOPUCMOBYIOMb CAI0UL OpedHlU ma
3 axoio memoio. IIposedeno ananiz 3a8damv,
BUPIULYBAHUX 3A80AKLL eKcnepmu3i 8ideo-,
38yK03anuUCy, 1 IXHbOI poai Y NPasoOXOPOHHILL
disavHocmi 0451 100anvlloz0 8UKOPUCTNAHHA
y cydouuncmsi. Ha nidcmasi docaidsceHux
MAMepianie akyeHmosaHo yeazy Ha pe3ynb-
MAamax ekCnepmus, wo cnpusie po3g’a3anmio
aKmMyaavHuxX Numaus i3 keaaigixayii diaHo
1 06cMasUH CKOEHUX 3104UHIB Y cepl mop-
2i8ni 1100bMU T ekcnyamayii maxux Awoet,
a maxoxe 3MIiyHI0E dokasogy basy y cnpasi.
Hagedero Hu3Ky eumoz 00 HaaexcHOL nideo-
moeku mamepianig 04s nposedeHHs eKcrep-
Mu3u 8ideo- ma 38YK03anucy.

Katouosi caoga: cydosa excnepmusa 6i-
Jeo-, 38yKo3anucy; mopeieas A100vMmu; 10eH-
mugikayiiine docaidncenns; OideHocmuuHe
00cNi0HCeHHSL.
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Characteristic features of technological research on palm and
finger prints are defined and described in detail. Considerable
attention has been paid to methodical approach development that
enables forensic research to be carried out without harming integrity
of the paper medium on which invisible prints are left. The opinion
that use of Projectina Docustat DS-210 and Regula 4305 devices
(in the case of applying the principle of gradual combination)
provides an opportunity to prepare at least preliminary conclusions
regarding identification of belonging (non-belonging) of invisible
fat traces to the same person. Attention is focused on the possible
solution of forensic tasks (during the next stages of the investigation)
regarding identification of the chemical composition of substances
in fat traces, that makes possible to determine whether the suspect
was in contact with material evidence in the case (for example,
with weapons, drugs etc.). The research purpose is to formulate
certain preliminary conclusions before further conducting objective
fingerprinting examination itself, as well as to ensure the integrity of
the source document by applying a methodical approach developed
in “National Bureau of Expertises” State Non-Profit Organization of
the National Academy of Sciences of the Republic of Armenia that
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will help forensic expert to more accurately identify belonging (non-
belonging) of invisible fat traces to the same person.

Keywords: fingerprinting; invisible imprints; fat traces;
instrumental method; person identification ; document integrity;
principle of post-reliable combination; analytical devices Projectina
Docustat DS-210 and Regula 4305.

Research Problem Formulation

Modern forensic science is characterized
by a high level of theoretical knowledge
and progress use for investigation of crimes
and justice administration. Among the
various branches of forensic technology,
fingerprinting occupies the most important
place. It makes it possible to reliably
establish a person behind the marks of the
palms or fingers, that ensures the proper
quality of the pre-trial investigation.
Fingerprint identification is the
most common type of specific research.
Unfortunately (due to the lack of a law
on forensic expert activity), it is still
premature to discuss creation of state
registers of forensic experts and methods
in the Republic of Armenia, however, while
its formation, we consider it possible to use
some of the provisions set forth in Art. 23
"State Register of Forensic Experts" of the
Model Law "On Forensic Expert Activity” *.
According to the Artur Davtyan’s statement,
Prosecutor General of the Republic of

1 Mogenbublli 3akoH «O Cyze0OHO-9KCIEePTHOH JAeITeIbHOCTH» :

Armenia dated September 25, 2019 in
Yerevan at international conference: Actual
issues of forensic science, modern problems of
forensic expertise and criminology, trends and
prospects of development, the improvement
of the legislation regulating this field,
in particular, through the adoption and
application of the law on the activity of
forensic examination in the state and
relevant by-laws 2. For example, in Ukraine,
Instruction on appointment and conducting
forensic examinations and researches
resolves a number of identification (in
particular, the issue of identification of
a person by fingerprints left at the scene)
and non-identification tasks related to
the determination of mechanism of trace
formation and some other characteristics
of trace-forming object *.

In foreign countries, in addition to
the improvement of certain techniques
for detecting and extracting fingerprints,
specialists are constantly replenishing
fingerprint collections and improving
automatic fingerprint  identification

IIpuj. K IIOCTaHOBJIEH.

MexmapiamenT. Accam6i. roc-B — ygactd. CHI' ot 19.04.2019 r. Ne 49-8. URL: http://www.par-
liament.am/library/modelayin%?20orenqner/377.pdf (date accessed: 22.02.2022).

2 Speech by the RA Prosecutor General Artur Davtyan in Yerevan on 25.09.2019 in the Internation-
al Conference on «Current Issues of Forensic Expertise and Criminology, Trends and Prospects
for Development» / The Prosecutor General’s Office the RA : website. URL : https://www.prose-
cutor.am/en/mo/7562/ (date accessed: 19.06.2022).

3 IIpo 3aTBep/keHHS [HCTPYKIii IIpo IpH3HAYEHHS Ta IIPOBEJEHHS CYZOBUX E€KCIEePTU3 Ta
€KCIIepPTHUX AOCTi[KeHb Ta HayKoBO-MeTOAMYHUX PeKOMEHJAIlill 3 MUTaHb MiJrOTOBKU Ta
NIpU3HAYeHHs CYZOBUX €KCIIePTHU3 Ta eKCIIEPTHUX AOCTiKeHb : Haka3 Min'locTy VkpaiHu Bif
08.01.1998 p. Ne 53/5 (3i 3miH. Ta gomos.). URL: https://zakon.rada.gov.ua/laws/show/z0705-98

(date accessed: 21.02.2022).
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systems. For example, in Germany there
is an innovative high-tech EVISCAN
workstation, with the help of which
experts detect and store invisible and
barely visible fingerprints in digital format.
The device works without contact and
without any chemicals. In this case, the
fingerprints remain in their original state
and, if necessary, they can be re-examined
some time later*. In the US, there is a new
contactless system that allows you to take
fingerprints under special SLI (Structured
Light Illumination) lighting conditions.
Unlike EVISCAN, skin oiliness or air
humidity do not affect SLI technology in any
way. This system is actively used by the FBI
in its activities: when inspecting the scene,
agents use a special wireless scanner that
immediately sends detected samples to the
central laboratory for verification °.
Implementation of the latest automated
fingerprint record keeping technologies
into the activities of law enforcement
agencies is one of the most urgent and
promising tasks. Recently, there has
been active development in the field of
automated fingerprint recognition. The
use of computer search systems based
on accumulated fingerprint databases
will significantly increase efficiency of
the work of forensic experts. Taking into
account foreign experience, automated
fingerprint information and search system

should meet the following requirements:
first of all, it is the ability to work with
significant volumes of information, ability
to process traces and fingerprint maps of
average quality, the opportunity to freely
exchange information in digital form using
modem communication, and the simplicity
of processing of fingerprint information,
ability to obtain statistical information
both on the identifying data of persons
and traces and on quantity and quality of
entered fingerprint information, ability
to form search requests according to the
proposed parameters (date, place, method
of committing the crime) °.

Therefore, the problem of collecting,
researching and wusing fingerprint
information while investigation of crimes
necessitates development of scientific
and legal bases for the activities of pre-
trial investigation bodies, forensic science
institutions, improvement of means and
methods of working with such information.
In order to achieve the appropriate level of
implementation of the latest fingerprint
and other identification technologies, law
enforcement agencies need to immediately
take appropriate measures for material
and technical support, monitoring of
new scientific developments training and
exchange of practical experience with
specialists of law enforcement agencies of
European Union and the United States ’.

4 Jlanta C. II. IlepcrieKTUBHI HAIPSIMHU PO3BUTKY JAKTHUJIOCKOIII] B 3apyOiKHUX KpaiHaX. BicHuk
Xapxiecvko20 HAUIOHAALHOZ0 YHIgepcumeny eHympiwtix cnpag. 2017. Ne 3 (78). C. 59—66. URL:
http://dspace.univd.edu.ua/xmlui/handle/123456789/2532 (date accessed: 27.02.2022).

5 Poratiok I. B. HampsMu yZOCKOHaJeHHsS BUKOPUCTAHHS JaKTHUJIOCKOINIYHOI iHdopMarii
B [isVIBHOCTI OpraHiB JOCYZOBOTO PO3CHiJyBaHHSA Ta IPOKypaTypu. Yaconuc Kuiscvkozo
yHigepcumemy npasa. 2014. Ne 1. C. 292—296. URL: http://nbuv.gov.ua/UJRN/Chkup_2014_1_69

(date accessed: 27.02.2022).

6 XaxaHOBChKMU B. I. ABTOMAaTH3allisi €KCIIEPTHUX JAKTUJIOCKOIIYHUX JOCHiMKeHb. Dopym
npasa. 2011. Ne 1. C. 1078—1084. URL: http://nbuv.gov.ua/UJRN/FP_index.htm_2011_1_174 (date

accessed: 27.02.2022).
7 UYmenoB M. B,

Xypba O. M. MDKHapoOZHUH [OCBiZ, Ta IEPCHEKTUBU PO3BUTKY

JAKTUJIOCKOIIIYHUX TEeXHIK IIiJi 4ac PO3CHiZyBaHHS 3JI0YMHIB. AKMYAAbHI NUMaHHsa cydoeoi
eKCnepmu3u i KpUMiHaAicmuku : 36. MaT-JiB MDKHApPO/. HAyK.-IIPaKT. KOH®., IpUCBAY. 150-pid.
3 ZHI HapoAx. 3acu. mpod. M. C. Bokapiyca (XapkiB, 18—19.04.2019). Xapkis, 2019. C. 254—255.
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Currently, in the case of development
and addition of forensic researches
with new methodological tools, there
is inevitably a need to solve a whole
series of diagnostic tasks and to find new
identification signs that is impossible
without  development of  original
instrumental solutions, which, preferably,
do not have to cause damage or significant
changes to physical evidence ®. In contrast
to typical methods designed to solve the
same type of forensic expert tasks (for
example, fingerprint identification of
a person who left traces at the scene),
new informative and reliable methods,
which were developed using modern
instrumental methods of research and
which make it possible to expand limits of
detection of qualitative and quantitative
characteristics of the objects under
research, now is an actual and demanded
request by forensic expert community,
designed to ensure effective practical
activity of forensic expert °.

Article purpose

For formulating certain preliminary
conclusions before next conducting of the
subject fingerprint examination itself, to
ensure the integrity of the source document
by applying the methodological approach
developed in the “National Bureau of
Expertises” State Non-Profit Organization
of the National Academy of Sciences of
the Republic of Armenia (NBE — SNPO)
(hereinafter referred to as National Bureau
of Expertises SNPO NAS RA) that will
allow forensic expert to identify with high
accuracy belonging / non-conformity of
invisible fat traces to the same person.

As part of researches previously started
at “National Bureau of Expertises” SNPO
NAS RA concerning combined approach to
research of invisible traces of a biological
nature (sebaceous secretions), as well as
pollution combined with palm and finger
prints, this article presents the obtained
experimental results based on research

8 ®omunsix U. C. CyzebHas gakTuaockonus : yueb. mocob. Tomck, 2010. 128 c. ; Kopaoyxos B. E.,
Apocnas 0. 10., Iposenko T. B. JlakTUIOCKONIMYECKas 3KCIIEPTU3a: COBPEeMEHHOe COCTOSHUE
U IIePCIeKTUBHI Pa3BUTHUA : MOHOTP. Mocksa, 2011. 320 c. ; IlIBegosa O. B. JlakTrIOCKOMIiYHI

IOCHiKEeHHS :

Hapy. moci6. Kuis, 2010. 208 c. ; lllepbakoBcbkuit M. I. IIpoBeseHHs Ta

BUKOPUCTAHHS CYZOBUX eKCIIEPTU3 Y KPUMIiHAJIBHOMY IIPOBaJpKeHHi : MoHorpadis. Xapkis,

2015. 560 c. Ta iH.

9 The Science of Fingerprints: Classification and Uses / by Federal Bureau of Investigation (Au-
thor). Empire Books, 2011. 298 p. ; Barnes J. G., Maceo A. V., Wertheim K., Sr. Cutro B. T.,
Hutchins L. A., Moses K. R., Yamashita B., French M., Vanderkolk J. R. at all. The Fingerprint
Sourcebook ; ed. A. McRoberts / U. S. Department of Justice Office of Justice Programs. Cre-
ateSpace Independent Publishing Platform, 2014. 428 p. URL: https://www.ojp.gov/pdffilesl/
nij/225320.pdf (date accessed: 26.05.2022) ; Advances in Fingerprint Technology / ed. by Lee
H. C. and Gaensslen R. E. 2nd ed. CRC Press LLC, 2001. 426 p. (CRC series in forensic and po-

lice science).

URL: http://www.esalq.usp.br/lepse/imgs/conteudo_thumb/Advances-in-Fin-

gerprint-Technology-2nd-ed.pdf (date accessed: 26.05.2022) ; MyxadeB A. A., Illomwun C. B.

VIHHOBAallMOHHBIE TEXHOJIOTUU

B JIAaKTUJIOCKOIIMMU.

Coeepwencmeoeanue cnedcmeenHoll

U 9KCMepMHOTl Npakmuku : MaT-16l MexAyHap. Hayd.-IpakT. KoHD. (OMck, 02.06.2010). OmcK,
2010. C. 41—43 ; IIpo 3arBepiKeHHs IHCTPYKLil IIpo MoOpszok (GOpMyBaHHS, BeJeHHS Ta
BUKOPUCTAHHS OIePATHUBHO-Z0BIIKOBOIO 1 IJAKTUIOCKOIIIYHOrO 00Ky B OpraHax BHyTPilIHiX

cIpaB Ta opraHax (yCTaHOBaX) KPMMiHAJbHO-BUKOHABUOI CHUCTEMH YKpaiHU :

Haka3z MBC

Vkpainu Biz 23.08.2002 p. Ne 823/188. URL: https://zakon.rada.gov.ua/laws/show/z0738-02#Text

(date accessed: 26.05.2022).
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that continues to this day, regarding
development of the methodology of
forensic examination of human fat
traces, in particular traces in the form
of solid spots, smears, etc., that do not
contain a sufficient amount of fingerprint
information *°.

Analysis of Essential Researches
and Publications

A sufficient number of publications both
in the Republic of Armenia and abroad
are devoted to the issues of fingerprint
identification, tools, technical support,
methods and techniques, procedural
design, etc. !. However, publications about
the peculiarities of working with the device

of the previous model Projectina Docustat
DS-210 are not known enough.

Main Content Presentation

Itisimportantto note the proposed technical
solution for improving fingerprinting using
the Projectina Docustat DS-210 analytical
device helpstoobtain additionalinformation
while ongoing research that makes possible
to determine the locations of invisible traces
of palms and fingers without damaging the
papillary pattern.

Mentioned approach makes possible
to detect not only the location of palm
prints and fingerprints, but also to obtain
fingerprint information that can be used
repeatedly in forensic procedures for

10 Method for Fingerprint Identification / Interpol European Expert Group on Fingerprint Iden-
tification II. IEEGFI-II. Lyon, France, 2004. 35 p. URL: http://www.latent-prints.com/images/
[EEGF2.pdf (date accessed: 26.05.2022) ; fIpocnas 0. }0. O cucreme MeTOZOB 00HAPYKEHUS
1 QUKCAIUM IIOTOXHUPOBBIX CJIEAOB NAIMIISIPHBIX y30poB. Kpumunasucmuka u cydebnas

akcnepmusa. 1979. Ne 18. C. 94—99.

11 Barnes J. G., Maceo A. V., Wertheim K., Sr. Cutro B. T., Hutchins L. A., Moses K. R., Yamashi-
ta B., French M., Vanderkolk J. R. at all. Op. cit. URL: https://www.ojp.gov/pdffiles1/nij/225320.
pdf (date accessed: 26.05.2022) ; McMurtrie J., Swirls and Whorls: Litigating Post-Conviction
Claims of Fingerprint Misidentification after the NAS Report (March 5, 2010). Utah Law Review.
2010. No. 2. Pp. 267—297. URL: https://papers.ssrn.com/sol3/papers.cfmrabstract_id=2405096
(date accessed: 26.05.2022) ; Cole. S. A., Scheck B. Fingerprints and Miscarriages of Justice: ‘Oth-
er’ Types of Error and a Post-Conviction Right to Database Searching (July 5, 2018). Albany Law
Review. 2017/18. Vol. 81. No. 3. UC Irvine School of Law. University of California. Research Paper.
Ser. No. 2018-52. Cardozo Legal Studies Research Paper. No. 546. Pp. 807—850. URL: https://papers.
ssrn.com/sol3/papers.cfm?abstract_id=3208975 (date accessed: 26.05.2022) ; A Review of the
FBI's Progress in Responding to the Recommendations in the Office of the Inspector General
Report on the Fingerprint Misidentification in the Brandon Mayfield Case / Office of the In-
spector General Oversight and Review Division. June 2011. 53 p. URL: https://forensicresourc-
es.org/wp-content/uploads/2019/05/2019-05-28_OIG-Mayfield-Case-Review.pdf (date accessed:
26.05.2022) ; Strengthening Forensics Science in the United States. A Path Forward. Washington,
D. C. : National Academies Press, 2009. DOI: 10.17226/12589 (date accessed: 26.05.2022) ; Wanx-
iang L. U. O., Xiaoling C. I. A. A study of the principle of the electrostatic imaging technique.
Journal of the Forensic Science Society. July, 1988. Vol. 28. Is. 4. Pp. 237—242. DOI: 10.1016/S0015-
7368(88)72841-8 (date accessed: 26.05.2022) ; Yaraskavitch L., Graydon M., Tanaka T., Ng L.-K.
Controlled electrostatic methodology for imaging indentations in documents. Forensic Science
International. 20 May, 2008. Vol. 177. Is. 2—3. Pp. 97—104. DOI: 10.1016/j.forsciint.2007.11.004
(date accessed: 26.05.2022) ; Crangapt ASTM E 2291-03. Electrostatic detection device / ASTM
International. West Conshohocken, PA, 2003. URL: https://www.astm.org (date accessed:
26.05.2022) ; Foster D. J., Morantz D. J. An electrostatic imaging technique for the detection of
indented impressions in documents. Forensic Science International. 1979. Vol. 13. Pp. 51—54. DOI:
10.1016/0379-0738(79)90262-7 (date accessed: 26.05.2022) etc.
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identification of a person, without use of
traditional solutions in similar situations.

Taking into account the need to detect
general and separate signs of identification,
first of all, in order to significantly narrow
down the likely circle of persons suspected
of a specific crime, optimization of
fingerprint identification with visualization
help of palm and finger prints is an
important place in the developed technical
approach, thus it is guaranteed to obtain
reliable results and the possibility of
human error is reduced'.

Within the scope of the performed
work, professionals of the department of
documentation examinations “National
Bureau of Expertises” SNPO NAS RA exa-
mined more than 500 experimental samples.
The samples were made both with invisible
man-made grease marks (fingerprints, palm
prints or traces of individual parts of the
palm) and with invisible marks left on the
paper by various topics.

Methodological research feature was
that invisible traces on the surfaces of
the analyzed paper media were treated
by experts with an electrostatic charge,
without damaging or contaminating the
researched document, that is, during the
study of the sample, the latter did not lose its
intended purpose and, as mentioned above,
could be used repeatedly to obtain the
same test image. In laboratory conditions,
experts placed samples of documents with
fingerprints on the vacuum surface of the
Projectina Docustat DS-210 device.

Then these samples with fingerprints
and palm prints were covered with
a hydrogel polymer film of the IW type.
By connecting an electrostatic system,
which contains a device for transferring
an electrostatic charge, the film was

charged that made possible to take prints
of invisible traces — both fingerprints and
sweaty palms; further, with the help of
covering developing powder (toner), such
prints were visualized.

We fixed the detected prints on special
paper using a self-adhesive film designed
for this research that ensured integrity
(preservation) of the document with palm
or finger prints (see Figs. 1 and 2).

Fig. 1. Paper medium
with an invisible palm print

Fig. 2. Paper medium
with visualized palm print

12 BouzapeHko P. B. ABromaTrusanus B AakTwiockonuu. Mocksa, 2013 ; Zahid H., Khan U.
Comparative Study of Authentication Techniques. International Journal of Video & Image Pro-
cessing and Network Security (IJVIPNS-IJENS). 2010. Vol. 10. No 04. Pp. 9—13. URL: https://cite-
seerx.ist.psu.edu/viewdoc/download;jsessionid=DF1F2BFF7C60DEF304224039CAE42ACC?-
doi=10.1.1.657.1219&rep=repl&type=pdf (date accessed: 26.05.2022).
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It should be noted that while conducting
research traces of sebaceous secretions
on the surface of the human skin, left on
various paper media, experts noted that
in some cases — thanks to visualization of
high-quality traces (see Fig. 3); it is possible
to exclude while investigation under case
circumstances, unidentified person from
among the potential suspects/accused
who left this fingerprint, moreover, with
a significant probability degree. For the
case under consideration, if there are two
different images of the same fingerprints or
palms (combining two different images with
the help of various modern graphic programs
or using the publicly available Regula
4305 device), there is a high probability of
obtaining all the necessary grounds that will
allow us to prepare in a categorical form
expert opinion on their identification.

Fig. 3. Visualized fingerprint with the
clearest possible image

In availability of low quality fingerprint
images of palms or fingers of, in particular
with weakly pronounced or partially
blurred structures of papillary patterns
(see Fig. 4), combination results of images
of fingerprints of palms or fingers left by
different persons, in certain cases make
possible to exclude a person from among
potential suspects/accused persons who
left these prints, but a similar case of
forensic examination will require a more
complex registration procedure, namely:
aggregate analysis, while which it is
necessary to pay attention to characteristic
features of the palm, general structure of
fingerprints, their geometric dimensional
features: width, length, location of
papillary patterns, peculiarities of their
construction, etc.

R e
Fig. 4. Visually blurred (weak
expressed) fingerprint image
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For example, after matching the
fingerprints shown in the left and middle
pictures (see Fig. 5) of two different people
using the Regula 4305 device, forensic
experts found that the prints did not match
in structure, size, width, curvature of edges,
size of the individual images and their
location The differences in the visualized
samples of fingerprints separately and
after combining are shown in fig. 5 (circled
with ovals).

We will consider the features of forensic
research of high-quality palm prints with
the most clear image, left on different
paper documents at different times by the
same person (see Fig. 6).

Fig. 5. Difference in results
combination of fingerprints,
demonstrated in fig. 3 and 4

Fig. 6. Visualized palm prints,
left by the same person at different times

While research with implementation
of step-by-step combination of general
images of palm prints, as well as structure
of patterns of palm surface, it was
established that (in the case of applying the
previously described methodical approach)
it is possible to identify the person who left
this palm print, since the diagnostic nature

of solving the question is differentiated
due to superimposition of the structure of
overlapping papillary patterns and palmar
flexion creases, their location in relation to
each other, dimensional features, etc., and
also, last but not least, the coincidence of
traces of scars in impressions of papillary
patterns of palms or fingers (see Fig. 7).

153


https://doi.org/10.32353/khrife.2.2022.11

Theory and Practice of Forensic Science and Criminalistics. Issue 2 (27)

ISSN 1993-0917 e-ISSN 2708-5171

https://khrife-journal.org/index.php/journal

Fig. 7. Schematic algorithm
gradual combination of images of palm
prints

In particular, considering evaluation
results of combining the first and second
photographs in Fig. 7, in photos 3—5, you
can notice coincidences; both general and
individual signs, which, ultimately, allows
you to formulate certain preliminary
conclusions before the next conduct of the
actual fingerprint identification itself.

Based on the results of performed
researches, the following can be
summarized: thanks to application of
proposed methodical approach to the
research on invisible prints of greasy
traces of palms and fingers (in particular,
on paper media), it is quite easy and simple
to conduct a research on prints and obtain
at least preliminary conclusions regarding
their identification.

Conclusions

Thus, it can be concluded that while
fingerprint identifications for cases, which

research requires preservation of integrity
of the original document, methodical
technological approach developed at the
“National Bureau of Expertises” SNPO NAS
RA allows forensic expert to identify with
high accuracy belonging/non-belonging of
invisible fat traces to the same person.

The specified method helps to
determine the ownership of fingerprints
by combining and identifying the features
of the structure of papillary patterns
(already at the preliminary stage of expert
research), having several palm prints or
fingers in the case under consideration.
A positive factor of the considered method
is also the fact that the expert can conduct
fingerprint document examinations of (in
particular, a paper medium) multiple times
without damaging its integrity and without
leaving traces of various solutions on the
document in contrast to well-known and
actively used in expert practice fingerprint
research methods fingers.

0c00/IMBOCTI ZOCIIKEeHHA
MOTO;KUPOBUX CJIi/[iB JOIOHb i MAIBIIIiB
PYK 3a 0II0OMOrO¥0 IPHCTPOIO
Projectina Docustat DS-210

Apcen Bazdacapan
Jlemanvio eu3HaueHo 1 OOKAAOHO
onucaio Xxapaxmephi ocobausocmi

MexHon02i4H020  JocAiOnceHHs — 8100umKi8
0010Hb I NAABYI8 pYK. 3HAUHY y8azy npudiieHo
po3pobnerHio  MemoduuHozo  nidxody,
wo Oae 3MO0Zy BUKOHY8AMU eKCNepmHi
JdocaiOmcenns — 6e3  wkodu  yiaicHOCMI
naneposozo HoOCif, HA AKOMY 3AAUULEHO
Hesudumi gidbumxu. Ob6I/pyHmMOBAHO OYMKY
npo me, WO BUKOPUCTNAHHS npucmpoie Pro-
jectina Docustat DS-210 i Regula 4305 (y pa3si
3acmocyeamHs NpUHyuUny nocmadiiliozo
CYMIULeHH ) CNpUsENI020MOo8Yi WoHATIMeHULe
nonepedHix 6UCHO8KI8 14000 i0eHmugikayii
HanexcHocmi (HeHANeHCHOCML) He8UOUMUX
nomoxcuposux caidie miil camiii  0cooi.
AKUeHmo8aHo  y8azy HA  MONCAUBOMY
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PO38’A3AHHI  KPUMIHAAICTMUYHUX —3a80aHb
(nid uac npogedeHHs HACMYNHUX emani
docnidrcenn ) w000 i0eHmudikayiiximiuHoeo
CKAady pedo8uH MOmMONCUPOsUX CAidi8, WO,
31 c8020 6OKy, Oae 3mozy BUBHAYUMU, YU
KOHmaxmyeag nido3prosanuil i3 peuosumu
dokazamu 3a cnpagoio (Hanpukaad, 3i 36poeto,
Hapkomukamu mouo). Mema docaidscenHs —
cpopmyniogamu nesui nonepedHi 8UCHOBKL
neped nodanvWum npogedeHHAM Yiie camol
npedmemHoil 0akmuA0CKONIUHOL eKCnepmu3i,
a maxoxc 3abe3nequmu YiAicHICTb 8UXIOH020

doxymenma UWLAAXOM 3aCMocy8amHHs
MemoduyHozo — nidxody,  pospobaerozo
6  HauyionanvHomy  6lopo  excnepmus

HauionanvHoi axademii Hayk Pecnybaiku
BipmeHnis, wo donomosice ekcnepmosi 3 6111l
8UCOKOIO ~ mouHicmio  ideHmucpikygamu
HAeHHICMb  (HeHANEHCHICTb) He8UOUMUX
nomoxcuposux cAidie miti camiti 0cooi.

Karouoei  caoea: daxmuockonis;
HesuduMi 8I06UMKU; TIOMONCUPOSL CALOU;
IHCMpYMeHmanvHuil memod; idenmuikayis
ocobu; UinicHicb OOKYMeHMma; NPUHYun
nocmaodillHozo  NOEOHAHHA;  AHAALMUYHL
npucmpoi Projectina Docustat DS-210 i Regu-
la 4305.
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Scientific News

International Round Table:
Forensic Expert Activity: Challenges of War

On April 26, 2022, on the initiative of the Ministry of
Justice of Ukraine, Kyiv Scientific Research Institute of Fo-
rensic Expertise and National Scientific Center «Hon. Prof.
M. S. Bokarius Forensic Science Institute» held a meeting on
the International Round Table: Forensic Expert Activity: Chal-
lenges of War in online format.

The topic relevance of the of this Round Table gathered
an unprecedented number of international participants. The
discussion was joined by representatives from more than
25 countries: the United States, Canada, Great Britain, Italy,
Israel, Germany, the Netherlands, India, Spain, Lithuania,
Latvia, Estonia, Montenegro, Sweden, Slovakia, Poland, Bel-
gium, Cyprus, Georgia, Bulgaria, Moldova, Armenia and oth-
er countries.

On behalf of the Ministry of Justice of Ukraine, the partic-
ipants of the event were welcomed by Andrii Haichenko, Dep-
uty Minister and Natalia Tkachenko, Director of the Depart-
ment of Expert Support of Justice of the Ministry of Justice.

Foreign professionals within the exchange of experience
with Ukrainian colleagues presented reports on the peculiar-
ities of conducting forensic examinations in various fields
during the investigation of war crimes.

The topical presentation Cross-border collection and ad-
= missibility of evidence by
5.1 ——-r*' " Dariusz Zuba, Director of In-

.Q" ' ey Uik el | stitute of Forensic Research
PN w0 g (IFR) (Krakéw, Poland) talk-
ed about well-established
practice of collecting and
admissibility of evidence
i that is important for solving
a specific case: experience
will definitely be useful for
Ukrainian forensic experts.
s Cydney  Link-Melnyk,
{ Project Coordinator: Crimes
against Humanity and War
Crimes Section, Department




of Justice/ Government of Canada gave a speech on effective
mechanisms for investigating crimes against humanity and
underlined Canada willingness to involve relevant represen-
tatives in such work.

A representative of the Dr. Stefan Becker, Member of the
ENFSI Council, Head of Central analytics, material and micro
traces Federal Criminal Police Office Wiesbaden, Germany,
on behalf of ENFSI participating institutions, stressed the
readiness to provide assistance in solving complex tasks while
forensic examinations.

Doris Earhart, Senior Advisor on International Forensic
Sciences / Coordinator of Scientific Support (Netherlands
Forensic Institute presented the capabilities of Netherlands
Forensic Institute (NFI) to provide practical forensic (techni-
cal) support at the crime scene: in particular, regarding inter-
disciplinary coordination for the recovery of traces (human,
microtraces, etc.), analysis of bloodstains and nodes, X-ray
screening of small objects, chemical analysis (microtraces,
explosives, DNA) and digital research, etc.

In his presentation: BKA experience in complex identi-
fication scenarios including the cooperation with ICMP, Dr.
Bastish Ingo, Head of the DNA Department of the Institute of
Forensic Science of the Federal Criminal Police Office (Ger-
many), drew attention to the key points and experience of co-
operation with the International Commission on Missing Per-
sons and conducting complex expert work on identification.

Silvia Pérez Pavia, Head of Operational Coordination Cen-
tral Unit, the Superintendent, Spanish General Headquarter
for Forensic Police and Maria
Bueno Fernandez, Chief Inspec-
tor (Head of International Coop-
eration Area), Spanish General
Headquarter for Forensic Police,
provided the presentation: The
Forensic International Coopera-
tion in complex scenarios.

Dr. Aleksandar Ivanovié, Di-
rector of Forensic Center of the
Police Administration of Monte-
negro (FC PD MN), in his report:
Securing a crime scene; handling
of forensic evidence, application
of standardization and accredita-
tion in mass crimes and forensic
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analytical interpretation of obtained expertise in mass crimes
emphasized the experience of Montenegro in obtaining fo-
rensic evidence for mass crimes and the readiness of Monte-
negrin forensic scientists to share algorithms for processing
such evidence in compliance with standardized procedures.

Nino Kochiashvili, MD, PhD, LEPL Levan Samkharauli
National Forensics Bureau, Head of Forensic Biology Depart-
ment in the presentation: Georgia’s DNA Laboratory experi-
ence in human remains identification outlined the main as-
pects of the work on the identification of victims.

Marios A. Cariolou, Ph.D., Professor, Cyprus School of
Molecular Medicine, Head of the Department of Cardiovascu-
lar Genetics and Director of the Laboratory of Forensic Ge-
netics, The Cyprus Institute of Neurology and Genetics in his
speech: Identification of missing persons and mass disaster
victims using DNA methods spoke about experience of spe-
cialists of the Cyprus Institute of Neurology and Genetics in
conducting research on victims of mass disasters.

Tim Clatyon, B.Sc, Ph.D, MBE Senior Forensic Scien-
tist Eurofins Forensic Services, Wakefield, UK, presented at
the discretion of the trainees the presentation: New Foren-
sic Techniques and Victim Identification - Making the Right
Choice highlighting in detail all the currently known progres-
sive forensic techniques for victim identification and noting
the importance of the right choice in each individual case.

Argam Ovsepyan, PhD in Medicine, Docent, Director of
the National Bureau of Expertise, National Academy of Sci-
ences, Yerevan, Republic of Armenia, in his report: The role
of forensic science as an important part of establishing the
facts of war crimes and violations of international human
rights norms in the context of the war against the civilian pop-
ulation of the Republic of Armenia and Artsakh in 2020” gave
examples of violations of international human rights norms
as a result of military conflicts against the civilian population.

Prof. Adarsh Kumar, Double Commonwealth Fellow, Scot-
land, UK, FIAMLE, FISCA, FIST, FIAFM Governing Council/
Board Member- TALM, INPALMS, APMLA Honorary Medico-
legal Expert-National Human Rights Commission & Central
Bureau of Investigation Professor, Forensic Medicine & Tox-
icology & In-charge, Forensic Anthropology & Forensic Ra-
diologyin the presentation: War Crimes vis-a-vis Humanitari-
an forensics: From Forensic Medicine perspective focused on
medical and biological issues arising during the investigation
and trial.
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Dr. Jelena Devenson, Head of voice recognition Division
Forensic Science Centre of Lithuania, made a speech: Foren-
sic Speech and Audio Analysis: FSCL experience and drew
the attention of the trainees to the experience of Lithuanian
colleagues during forensic examinations in speech and audio
analysis.

The organizers of this round table fully achieved their
goal; a significant number of eminent foreign experts who
took part in the event presented practices proven by practice,
which will be useful to Ukrainian criminologists during the
investigation of war crimes, conducting DNA examinations
for the identification of the bodies of the dead, mine clearing
territories, organizing inspection of the scene of the incident,
as well as calculation of damages caused to the state and legal
entities and individuals as a result of large-scale damage and
destruction of movable and immovable property, etc.

Content prepared by Nataliia Nestor,

Deputy Director, Kyiv Scientific Research Institute of Forensic
Expertise, Doctor of Law, Honored Lawyer of Ukraine
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ENFSI Annual Meeting 2022 European Academy of Forensic
Science Conference (EAFS 2022)

On May 30—31, 2022, Stockholm hosted the annual meeting
of representatives of the European Network of Forensic Science
Institutes (hereinafter referred to as ENFSI). The event was
attended by representatives from 40 countries. ENFSI was
founded in 1995 to improve the exchange of information in the
field of forensic examination, as well as to improve the quality of
forensic expert activity in the world. Today, under the auspices
of this network, there are 17 expert working groups in various
areas and types of expert research, 2 standing committees, the
Secretariat and the Council. The European Commission has
recognized ENFSI as one of the leading organizations in the field
of forensic science.

Ukrainian forensic institutions are part of this respected
organization. In particular, the Kyiv Scientific Research Institute
of Forensic Expertise was admitted to ENFSI in 2017, and
National Scientific Center «Hon. Prof. M. S. Bokarius Forensic
Science Institute» is a member of ENFSI from 2018. The State
Scientific Research Forensic Center (SSRFC) of the Ministry of
Internal Affairs of Ukraine is a member of ENFSI, and recently
Ukrainian Research Institute of Special Equipment and Forensic
Science of the Security Service of Ukraine of the Security Service
of Ukraine was also a member. Therefore, the membership
of Ukrainian organizations in the most powerful European
organization of forensic experts is a promising direction for the
integration of forensic expert institutions of Ukraine into the
European Community.

Traditionally, repre-
sentatives of ENFSI
institutions meet once
a year, in accordance
with the Constitution of
membership. Participants
consider the activities of
expert working groups,
the involvement of ENFSI
members in  European
projects on forensic science
and criminalistics, the
election of new members
of the Council, admission
of new institutions and
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their permanent representatives, etc. It should be noted that
cooperation within ENFSI opens many opportunities for expert
institutions: first of all, it is a powerful support in solving topical
expert tasks, exchange of experience in the field of forensic
expertactivity and scientific developments at international level.

European Academy of Forensic Science Conference (EAFS )
is held in Stockholm, Sweden, on May 30th - June 3rd June 2022.
2022. The conference motto was Together for a Safer World.
The EAFS conference is held every three years for all the world
leading professionals in the field of forensic science and forensic
science.

This year, this large-scale event brought together more than
1,100 participants from all the leading forensic institutions of
the world in the largest hall in Stockholm — the city conference
center. EAFS 2022, under the patronage of ENFSI, organized the
National Forensic Centre (NFC) of the Swedish Police Authority.

The purpose of this conference is to determine the
directions of development of the forensic community, taking
into account the needs of law enforcement agencies in the fight
against organized crime and terrorism, as well as to outline new
areas of criminal activity. In the program of the conference, the
organizers laid down the following topics: digital transformation
of the process of forensic science, forensic databases, the
human factor during forensic examinations, judicial social
responsibility and innovative forensic technologies, etc.

During the conference, poster presentations of participants
traditionally take place and exhibitions of advanced technology
manufacturers in the field of forensics continue. For example,
a significant part of the research program was devoted to
digital signatures (DCS), as the European Network of Forensic
Handwriting Experts (ENFHEX) is one of the 17 expert working
groups within ENFSL.
At the conference,
numerous aspects of the

forensic examination
of handwriting were
considered. Digital

signatures, also known
as biometric signatures,
have been introduced by
participants in a variety
of formats over the
past decade. Forensic
handwriting experts use
physical and technical
processes to verify the

163

Scientific News




Scientific News

quality of writing through comparative analysis (authenticity,
authorship, any alterations, and temporal distribution). In
late 2020, scientific research on the forensic validity of digital
signatures (compared to paper signatures) and forensic
procedures was published. The EAFS 2022 conference presented
the use of digital signatures in typical cases where forensic
experts investigated questionable signatures.

The current motto of this year conference was Together for
a Safer World (especially against the background of pandemic
and notorious events that are currently taking place in Ukraine)
emphasizes the importance for institutions of different
countries to cooperate in the field of forensic science and
forensic examination and promptly respond to the expectations
of the judicial community in such a difficult period for the entire
civilized world. As practice shows, conferences of this scale are
a great opportunity for all stakeholders to exchange knowledge,
experience and skills acquired in the field of criminalistics and
forensic examination.

Content prepared by Nataliia Nestor,

Deputy Director, Kyiv Scientific Research Institute of Forensic
Expertise, Doctor of Law, Honored Lawyer of Ukraine
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All-Ukrainian Scientific and Practical Conference

(with international participation): Actual Issues of forensic
psychology analysis in Cases on Claims for Compensation for
Moral Damage

On June 3, 2022, All-Ukrainian Scientific and Practical
Conference (with international participation): Actual Issues
of forensic psychology analysis in Cases on Claims for
Compensation for Moral Damage organized by National
Scientific Center «Hon. Prof. M. S. Bokarius Forensic Science
Institute» with the support and using the technical base of
National University “Yuri Kondratyuk Poltava Polytechnic”.

At the beginning of the conference, Oleksandr Kliuiev,
Director of NSC « Hon. Prof. M. S. Bokarius FSI», Doctor of Law,
Professor, Honored Lawyer of Ukraine noted thatin the extremely
difficult time of Ukraine's confrontation against Russian
aggression, such an event is a symbol of unity and inflexibility of
scientists working in difficult conditions of war. The conference
relevance is growing because of the numerous moral sufferings
that people throughout Ukraine are experiencing from the
crimes committed by Russian aggressors. The main goal of the
conference is to discuss the most pressing problems regarding
the methodical provision of forensic psychological examination
in cases of individual and collective claims for compensation
for moral damage caused by the Russian aggressor. The high
publication activity of conference participants: domesticlawyers,
scientists, forensic
experts and practical s
psychologists, as well
as specialists of the
Republic of Moldova is a
significant contribution
to the development
of the methodology
and practice of
forensic  psychological
examination.

Welcome speeches
were also made by
Nataliia Tkachenko
Director of the
Department of Expert

A HALIOHATHIA YHIBEPCUTET
ATONTABCEKA NOMITEXHIKA
.................
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Support of Justice of the Ministry of Justice of Ukraine, PhD in
Law, Honored Lawyer of Ukraine , Volodymyr Onyshchenko,
Rector of National University "Yuri Kondratyuk Poltava
Polytechnic", Olga Cataraga, Director of Centrului National de
Expertize Judiciare (Republic of Moldova) PhD in Law; , spoke
about the current problems and the current state of forensic
psychological analysis in Moldova.

Reports were devoted to the theoretical and methodological
issues of forensic psychological analysis: Marharyta
Zhuravlyova Laboratory Head of psychological, art history and
other types of research of the Odessa Forensic Science Institute,
Senior Researcher of the Institute of Correspondence and
Distance Learning of the National Academy of Internal Affairs,
Sergey Kushnarev, Laboratory Head of the of the NGO Union of
Sociological and Psychological Research Specialists, Volodymyr
Sopov, Senior Researcher, consultant psychologist of Alternative
Forensic Expertise Center, LLC, Natalia Alikina, Professor of the
Department of Fundamental and Legal Disciplines of Faculty No.
6 of the Kharkiv National University of Internal Affairs, Anatolii
Shulha, senior researcher of Poltava Branch of NSC «Hon. Prof.
M. S. Bokarius FSI» by Olena Slipets and others. Among the most
important problems, conference participants singled out: the
need to define the concept of "moral damage" within the scope
of the subject of psychological examination and in the context
of understanding human nature; the need to develop a universal
methodology for psychological research in claims for moral
damages; application of valid and reliable psychodiagnostic
research methods; thoroughness of research and formation
of conclusions; modernization of methods for calculating the

estimated amount
of compensation for

«MONTTABCbKA MOMITEXHIKA ™7 ferine et

participants
. . . devoted a significant
IMEHI I'Opl;l KOHApaTIOKa» number of reports

to urgent issues of
forensic psychological
examination regarding
compensation for
moral damage to
victims of Russian
military  aggression.
In particular, the

director of the
Kyiv International
Forensic Institute
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of Psychological Examination and Polygraph Research, Oleg
Nazarov, emphasized the joint work of Ukrainian specialists
and international organizations to determine fair and
scientifically based ways of calculating monetary compensation
to the residents of Ukraine for moral suffering as a result of the
armed military attack of the Russian Federation and caused
non-property damage. Oleh Shchelkunov Lawyer, partner of
JSC GRECO noted that Ukrainian legislation does not have the
concept of "value of life" and, accordingly, there is no officially
recognized methodology for determining the value of human
life, and neglecting this indicator leads to an underestimation
of the life of the population of Ukraine when determining the
amount of compensation for moral damage. Olena Yatsyna,
professor of the Uzhhorod National University of Higher
Education and Research, qualified sexual crimes and/or torture
with direct weapons by the Russian enemy against the civilian
population of Ukraine.

In continuation of the topic of moral suffering of the victims
of the military aggression of the Russian enemy, there was a
lively discussion of the issue of compensation for moral damages
through group lawsuits. In the reports of Pavio Kuftyryev,
Attorney, managing partner of JSC GRECO and Oleksandr
Vakulenko Associate professor of Department of general
psychology of Taras Shevchenko National University of Kyiv
emphasized the need to apply positive international practice and
todevelopthe appropriate methodology of forensic psychological
research for group lawsuits as soon as possible. Yurii Irkhin,
department head of psychological research of the Kyiv Scientific
Research Institute of Forensic Expertise noted that a forensic
psychological study
to determine the
moral suffering of
victims of collective

lawsuits  requires
the development
of a special
methodology,
which has
differences in the
object, subject,
tasks, methods
and algorithms
of the research.

Tetyana Yehorova,
Department Head
of Poltava Branch
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of NSC «Hon. Prof. M. S. Bokarius FSI» noted that (in view
of the excessive number of victims of the Russian military
aggression) forensic psychological research on group claims
for compensation for moral damages is relevant, however, as
of today, there is no categorical psychological apparatus and
methodological basis for such researches.

While open discussions, the participants made appropriate
remarks and proposals, which formed the basis of the Conference
Resolution: problems of the theory and methods of forensic
psychological examination in cases for compensation for moral
damage are the most urgent issues that concern each citizen
of Ukraine, especially in the conditions of war, and therefore
require further improvement; theoretical and methodological
support of forensic psychological examination in cases for group
claims should be clearly formed within the subject, object, tasks
of forensic psychological examination, based on the subject of
science of psychology.

Content prepared by Tetyana Yehorova

Department Head of Poltava Branch of NSC
«Hon. Prof. M. S. Bokarius FSI»
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In Memory of Leonid Vitaliyovych Bokarius

On May 5 of this year, at the 78th year of life, Leonid
Vitaliyovych Bokarius, PhD in Medicine, grandson of the Center
founder, outstanding forensic scientist, Mykola Serhiyovych
Bokarius, died.

Paying tribute to this outstanding person and brilliant
scientist, let us once again recall the stages of his life and
activities.

Leonid Vitaliyovych Bokarius was born in Kharkiv in 1944.
After graduating from school in 1961, he entered medical
faculty of the Kharkiv Medical Institute. In 1965, he married
and transferred to the 1st Leningrad Medical Institute named
after I. P. Pavlova, who graduated in 1967, becoming the ninth
doctor in the famous Bokarius medical dynasty. Subsequently,
he studied in the clinical residency of the Institute of Obstetrics
and Gynecology of the Academy of Medical Sciences of the USSR
named after D.O. Ott.

In 1972, after graduating from postgraduate studies, Leonid
Vitaliyovych Bokarius defended his dissertation for the degree
of PhD in Medicine in two area of specialization: Obstetrics
and Gynecology and Medical Genetics. He worked as a clinical
resident, then asajunior researcher, and since 1974 as a scientific
secretary of the Institute of Obstetrics and Gynecology where he
repeatedly served as director.

In 1989, he left for permanent residence in the
United States (California). The desire to help the sick
did not leave L. V. Bokarius on a foreigner, so he began
to work in homes for the elderly. Achieved credibility
and undeniable achievements in medicine enabled him
to work even without a medical license, and in 1992,
with the special permission of the California Health
Administration (as a registered physician and PhD),
Leonid Vitaliyovych Bokarius led clinical work with
patients of a specialized psychiatric hospital for elderly
patients, where he worked for almost 20 years (until
2011). In the last years of his glorious life, L. V. Bokarius
lived with his son's family on the coast of Lake Tahoe
(on the border of the states of California and Nevada).

The residents of the city of South Lake Tahoe
remembered Leonid Vitaliyovych not only as a master
doctor and a wonderful person who always rushed to
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their rescue. Above all, he was an ardent public figure who took
an active part in preserving the unique nature of the lake.

From the first day of the armed aggression of the Russian
Federation against Ukraine, Leonid Vitaliyovych fervently
supported our state, gathering hundreds of like-minded people
for pickets and rallies. Loving Ukraine with all his heart, he
carried the truth about this war, kept in touch with NSC «Hon.
Prof. M. S. Bokarius FSI».

Unfortunately, Leonid Vitaliyovych health deteriorated
rapidly after the illness. He passed away quietly, in the family
circle.

In the hearts of grateful students, colleagues, and good
friends, he will forever remain full of life, warmth, and kindness.
With pain in our hearts, we realize that we will never get his
support, hear his good jokes, or take his wise advice.

RIP, Dear Leonid Vitaliyovych! Eternal memory to you!

Content prepared by grandson of Hon. Prof. M. S. Bokarius

Sergei Bokarius (USA);

Doctor of Law, Professor, Associate Professor of Department of Law
of the Faculty of Law and Humanitarian Law National Aerospace
University — "Kharkiv Aviation Institute",

NAU "KhAI"Kharkiv Aviation Institute

named after M. Ye. Zhukovskyi Nataliia Filipenko
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proceedings is published on the pages of the
Scientific Edition.
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