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Editorial Introduction

Sign Systems and Technologies in Forensic Science

Dmitriy Mokhorov (<) (22 and Anna Mokhorova
Peter the Great St.Petersburg Polytechnic University (SPbPU), St.Petersburg, Polytechnicheskaya, 29,
195251, Russia

mokhorov@mail.ru

Abstract

The problem of forming a terminological apparatus, the ratio of natural and artificial languages in
Forensic Science are extremely important. Language as a system of means of expressing and
transmitting information about material and ideal objects and phenomena in forensic science is not
sufficiently researched but has recently received much attention in scientific literature. The collected
papers study the verbal means of expression - the development and clarification of the conceptual
apparatus, the formation of compound terms, or the use of abbreviations. Also, the emergence of
new terms is reconstructed, and possible directions of activity are proposed to adapt the language of
the forensic expert to the purposes of the judicial process. The interest in non-verbal sign-systems is
equally strong, starting with the ,,electronic tongue,* which permits the visual representation of the
composition of microscopic quantities of substances for criminological purposes. There are
discussions also of photographs and portraits as a set of visual signs, of face-recognition as a sign
identification system, of holograms, graphics, models. The means of expression in forensic science
are constantly changing, which is due to the rapid development of science and technology, changes
in technologies used by experts and investigators in the performance of procedural actions. Forensic
technologies are becoming more complicated, responding to the challenges of the present age by
borrowing major achievements from other sciences in the process of solving and investigating
crimes. The use of new technologies leads to the development of forensic capabilities in the
investigation and disclosure and linguistic representation of crime.

Keywords: Forensics; Sign System; Technology
Abstract

[MpoGnembl  GOpMHUpPOBaHMST TEPMHMHOJIOTMYECKOTO — arllapara, COOTHOLICHUsS €CTeCTBEHHOT0 W
UCKYCCTBEHHOTO SI3bIKOB B KPHMHUHAIUCTHKE 4YpPE3BbIUAlHO Ba)KHBL. SI3BIK Kak CHCTEMa CPEICTB
BBIDOKCHUSI M Tepefadd HHGOPMAIMM O MAaTepHAIbHBIX M WICAIGHBIX OOBEKTaX M SBICHUAX B
KPUMHMHAINCTHKE HAuYMHAET MHCCIIEOBaThCs. M3ywaroTcs Kak BepOaibHBIE (IPOMCXOAWT pa3BUTHE H
YTOUHEHHE NOHATHUIHOTO amnmapara, HCIOJIb30BAaHUS COKpAIIeHHH, OOOCHOBaHME IOSBICHUSI HOBBIX
TEPMUHOB, BBISBJIAIOTCS HAMpPABICHUS MO aJANTAlUH S3bIKa CyIeOHOr0 KCIepTa), TaK U HeBepOaIbHbIC
(97IEeKTPOHHBIH SI3BIK, MO3BOJSIFONINI BU3YaJbHO MPEICTABUTh COCTAB MHUKPOCKOITMYECKOTO KOJIMYECTBA
BEIIECTBA B KPUMUHOJIOTHYECKUX LEJIX, (PoTorpadus Kak CEeMHOTHYIECKAs CHCTEMa, JINI0 KaK 3HAKOBas
cucTteMa WJICHTHU(HKAIMM, TOJOrpaMMbl, rpadukd, wmoxenn u  ap.). CpencrBa BBIpaXEHUs B
KPUMHHAIACTAKE W CYAEOHOH SKCIIEpPTH3€ — MOCTOSHHO MEHSIOWIAsiCsl CHUCTEMA, YTO OOYCIIOBIICHO
CTPEMUTENbHBIM HAYYHO-TEXHUYECKUM IIPOTPECCOM, HU3MEHEHUSMU B TEXHOJOIHUSIX, MCIIOJIb3YEMbIX
9KCIEpPTaMH W CJIeJIOBAaTEISIMHA IPH COBEPIICHUH IpolecCyalbHbIX aedcTBuil. CyneOHble TEXHOJIOTHU
YCIIOXKHSIOTCS, OTBEYas HA BbI3OBbl COBPEMECHHOCTH, 3aMMCTBYS OCHOBHBIE JOCTHXKEHHUS HayK.
Wcnonp3oBaHne HOBBIX TEXHONOTHH BENET K PA3BUTHIO BO3MOXKHOCTEH CyIeOHOH SKCIIEpPTH3BI B
paccieJOBaHUU U PACKPBITHH, & TAKXKE JTMHTBUCTUYECKOMY IIPEICTABJICHUIO NIPECTYIIICHUH.

This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License
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Sign Systems and Technologies in Forensic Science

The language of science is a complex multi-level system of signs used to perform
operations with information: its fixation, processing, storage and transmission. The sign
acts as a means of cognition of the surrounding world. In forensic science, sign systems
have been known for a long time, but serious research began only in the second half of
the twentieth century, and they are associated with the use of game theory, cybernetics,
symbolic logic and a number of means of other sciences in forensic science. They are
important for the formation of the terminological apparatus of science, on the one hand,
and the establishment of the truth in the implementation of practical actions, on the other
hand.

The terminology of forensic science is a set of terms and special signs that have
developed in the development of science and serve to express special concepts and
ultimately form the language of forensic science. It is expressed by certain signs and acts
as a means and a way of implementing scientific thinking through the use of a
combination of verbal (concepts, terms) and non-verbal (photographic, hologram, graph)
signs.

The development of sign systems in forensic science is implemented
simultaneously in several directions.

One of the interesting ones is the interaction of forensic science and semiotics in
the study of theoretical and methodological issues of forensic science. The direction is
not new, but in recent years there has been a particular interest in it. There are discussions
about main objectives of forensic semiotics and its importance to the study of crime.
Canadian polymath Marcel Danesi (2017) proposed to introduce a new discipline of
Forensic Semiotics that is located in a gray zone between natural science and hermeneutic
approaches (Hutton, 2016). Researchers propose to consider clues as information and
criminal investigative processes as inferential, and the process is influenced by
background knowledge sxcriepra u context (e. g., the scene of crime or the criminal law)
(Serensen et al., 2017).

Another developing area of the language of forensic science in connection with the
total digitalization of all spheres of life is the use of sign systems of cybernetics, with the
help of which the tasks of a forensic expert are formalized using information technologies.
Special algorithms and methods of computer technologies are offered for “reading” and
obtaining the information necessary for a forensic expert as quickly as possible (Al-Jadir
et al., 2018), languages of digital investigation platform are being developed (Sun, et al
2021).

Systems of symbolic logic, including fuzzy logic, are actively used to create models
and algorithms for investigating certain types of crimes, conducting specific
examinations, and deriving conclusions in an explanatory manner (Pasko & Terenchuk,
2020). Such systems are actively used in the investigation of cyber crimes, the analysis
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of digital data, the reconstruction of crime events. (Soltani & Seno, 2019), and the
analysis of evidence (Karafili et al., 2018).

Today, the development of technology not only enables the reading of latent signs
such as, for example, fingerprints, deposited on different nonporous surfaces like stainless
steel (Pavitra et al., 2020) or damaged fingerprints (Fattahi & Mejri, 2021). It also
increases the accuracy of interpretation, such as the origin of a sample of soil (Mayes et
al., 2009; Pitts & Clarke, 2020), and it makes objects “talk” that never before could claim
the role of evidence, such as insects (Amendt et al., 2004; Moreau, 2021).

This special issue of “Technology and Language” examines the cases of
interpreting the language of material objects that have undergone changes under
conditions of fire, establishes patterns of change in material objects and traces that have
undergone thermal exposure, and proposes technologies for obtaining reliable
information in the study of traces during fire-technical examinations (Latyshov et al.,
2021). New technologies for the analysis of chemically complex organic materials offer
a new language for representing the composition of a substance. The results of the study
(Kochemirovskaya & Kochemirovsky, 2021) include the development of new types of
matrices for the electronic tongue, which make it possible to visually represent the
composition of a microscopic quantity of a substance for criminological purposes.

Artificial languages in forensic science are also discussed in respect to modeling as
a special language that allows reproducing the events of a crime using various methods,
including digital technologies, and “telling the story” of what happened (Menshikov,
2021).

The problem of “translating” the conclusions obtained by the expert into a language
suitable for the investigator and the participants in the trial is raised, which arises due to
the fact that the expert, as a person with special knowledge, uses the system of linguistic
means that is accepted in his specialty. Based on practical experience, measures are
proposed to adapt the language of the forensic expert for the purposes of the judicial
process (Isaev, 2021).

A study of the Automated Expert Workplace as a tool of modern expert
technologies was carried out that allows solving many problems arising in the production
of forensic examinations, processing and storing evidence, which not only combines
various digital solutions for interpreting the results of an expert study, but also allows
presenting all stages of an expert's work for court and create documents in the required
form (Latyshov, 2021).

The advancement of digital technologies is taking the possibilities of using visual
language in Forensics to a new level. Many objects under study can be analyzed in the
form of photographs or videos using appropriate software tools. On the other hand the
widespread use of digital imaging devices for surveillance and entertainment (mobile
phones, compact cameras, etc.) has increased the number of images being recorded and
has multiplied the opportunities to analyse them for traces of criminal activities (Milliet
et al.,, 2014, p. 473). Technologies for identifying persons on such sources of visual
information are of particular importance for forensic science. The face becomes the
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central way of representing a person, replacing fingerprints (Leone, 2021) that have
played this role since the late 1910s, replacing Bertillon's system, which was a collection
of body measurements (Laws, 2020). Problems and opportunities in the field of visual
identification of a person are discussed in this issue under the heading of “Portrait
Expertise” (Khairusov, 2021).

Interestingly, the face, as an iconic visual sign of human representation, allows the
result to be “verified” by non-specialists, while evolving DNA identification methods
make it difficult for trial participants to understand the results. In general, in many cases,
there is a misunderstanding of the statistical digital results presented by the expert, and
currently there is a discussion about the need to standardize the Forensic Science Expert
Opinion (Casey, 2020; Kaye, 2019).

To be sure, digital photography appeals to the non-specialist but requires the
understanding of a specialist as a technology that records and reads signs on multiple
levels during various expert activities (Telyatitskaya, 2021).

Forensic technologies are becoming more and more complicated, which is
associated with the development of science and technology and the borrowing of major
achievements from other sciences in the process of solving and investigating crimes.

Since at present every scientific discipline is significantly influenced by modern
information technologies, forensic research gradually incorporates a wide range of digital
techniques and methods that allow with a high degree of reliability to detect and record
specific traces of various social activities that are considered dangerous to life and human
health or to the security of the state as a whole (Ali et all, 2018).

New problems in the field of forensic science are associated not only with the
development of the latest technological systems, but also with the fact that criminal
communities widely and effectively use in their illegal activities a variety of advanced
technical means such as programs for transferring funds of cardholders or techniques for
the creation of counterfeit currencies (lgnatov, 2020).

Responding to such specific challenges, forensic science is forced to develop a
system of technological approaches that allow it to uncover new types of crimes as well
as crimes that use new technologies, including Al. As such, forensic science is developing
a system of technological approaches to identify the traces of criminal activity in various
media, at crime scenes, and in the digital space of a modern developed society. (Metcalf
etal., 2017; Doty & Lednev, 2018).

Considering the issues of forensic technologies, it is important to designate the
essence of this concept. An overview of approaches to the definition of the concept is
presented in the article by Yulia Dyablova (2009). Forensic technology is characterized
as a necessary and effective set of techniques and methods for effectively obtaining and
studying traces of criminal activity that determine the involvement of a particular person
in the commission of a crime. Thus, forensic technology concerns two important aspects
of crime investigation. First, the technology of forensic research involves the practical
consolidation and fixation of traces and results of criminal encroachments.
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Secondly, it contributes to the formation of new theoretical approaches to the study
of criminal phenomena.

The technology of forensic science can be presented as a process that involves the
complex collection of material evidence, their consolidation in criminal procedural
documents, and further sequential forensic examinations. The great variety of technical
means and scientific methods allows forensic science to establish the objective
circumstances and characterize the central elements of criminal activities and represent
them in a system of signs.

Technology is playing an increasingly important role in Forensics today and does
most of the “talking” in the process. Researchers currently discuss the problem of the
reliability of “machine evidence” (Laguardia, 2020), sometimes calling the machine an
“accuser” rather than a faithful witness (Sites, 2018). Forensics is thus proving to be an
area where a correct understanding of the language of technology becomes critical.
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Abstract

When investigating crimes involving fire, it is necessary to assess the event of a crime and the circumstances
and to find the causes and spread of the fire, and the possible evidence supporting that the fire was used as
a means of concealing a previously committed crime, i.e. murder, burglary, etc. Forensic studies of the
objects damaged by the fire require the knowledge of theoretical aspects and the ability to detect and
evaluate changed patterns in handprints, shoe prints, traces of break-in tools and documents, rifling
impressions on bullets and shells that have been subjected to high temperatures. The paper outlines a list of
objects of forensic examination that are relevant to disclosing and investigating crimes involving fire.
During the course of the study the authors have reviewed the information available in forensic science
literature and conducted their own experiment. The authors propose additional guidelines on techniques
and methods for differentiating signs of thermal effects on traces and objects, evaluating the damage caused
by heat and assessing the results for their effective use in identification and diagnostic procedures. The
combination of the technologies used makes it possible to decipher the damaged language of traces.

Keywords: Trace Evidence; Forensic Studies; Fire; Thermal Effects

Abstract

Jn1st pacKphITHS M paccieoBaHus MIPECTYIUICHNH, CBA3aHHBIX ¢ MOXKapaMH, He00X01Ma OLEHKa caMoro
COOBITHS MOXKapa M €ro MOCIEACTBHH, IeJdb W NMpeIMeT AOKa3bIBaHWS (MPUYMHBI U MEXaHHM3M I0Xapa,
CIIOCOOCTBYIOIINE €r0 BOSHUKHOBEHHUIO YCIIOBHS, HCIIOIB30BaHHUE MOXKapa, Kak CPEACTBA COKPHITUS paHee
COBEPUICHHOTO MPECTYIUIeHns1 — yOuiicTBa, KpaKM CO B3JIOMOM M 1p.). sl KpUMHMHAIMCTHYECKHX
UCCIIe/IOBaHUH OOBEKTOB, TO/BEPTIIMXCS U3MEHEHMSM B YCIOBHSX IMOXapa, HeoOXoauma HpopadOTKH
TEOPETHYECKHX ACIEKTOB, BRIABICHNS 3aKOHOMEPHOCTEH H3MEHEHHSI CIIEIOB PYK, O0YBH, OPYIHH B3JI0Ma,
CJIEJIOB OPY>KMs HA IIYJISIX ¥ THJIb3aX, JOKYMEHTOB U €70 PEKBU3UTOB 10/ ICHCTBUEM BBICOKUX TEMIIEPATYD.
C yueTom noTpeOHOCTEH MPAKTHKH PACKPBITHS U pacCiieI0BaHus IPECTYIIEHUH, CBA3aHHBIX C OXKapaMH,
BBIJIEJICHA aKTyallbHasi TIpyIa OOBEKTOB KPUMHHAIMCTUYECKHX OJKCIIEpTH3. B pemeHnn 3amaun 1o
BBISIBJICHHIO 3aKOHOMEPHOCTEH M3MEHEHHUsS] MaTepHabHBIX OOBEKTOB M CIIEI0OB HA HUX MO JeHcTBHEM
BBICOKHX TEMIIEpaTyp aBTOpaMH 0000IIeHbI MMEIOIIUECS B KpUMUHATUCTHYECKOH JIUTepaType CBEJCHUS,
NPOBEZEHBl COOCTBEHHBIE AKCIIEPUMEHTAJIbHBIC HCCIIeI0BaHNI. BHeceHo mpenokeHne OMOIHUTH
METOJIMKH 3KCHEPTHOTO HCCIIEIOBAaHUS PEKOMEHJalMsIMH O TIpHeMax M MeToxax auddepeHnmanmn
MIPU3HAKOB TEPMHUYECKOTO JICHCTBHA B Clie1aX Ha 00bEKTaxX, MPON3BOICTBA H3MEPEHNI BHOCUMBIX TETIJIOM
W3MEHEHUH, OLICHKU TaKMX U3MEHEHMM B KOHTEKCTE BO3MOKHOCTH MCIIOJIb30BaHUS CIIEOB B PELICHUMU
MACHTU(QHUKAIMOHHBIX M JTUATHOCTHYECKUX IKCIIEPTHBIX 3a/1a4.
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Forensic Studies of Trace Evidence Altered by Fire

Oftentimes, items found at the scenes of the fire bear trace evidence, such as traces
of weapons, tools and other objects used in the process of committing the crime as well
as traces of the culprit himself. Traces of crimes are signs that make up a special language,
which requires special knowledge to read. According to Peirce's classification, traces are
signs-indices (Peirce, 1932, pp. 391-426). (Gaspard, 2021) sees the possibility of applying
the concepts of “terms”, “propositions”, and “arguments”, which allows to consider the
tasks of forensic investigation as a linguistic logical task. For example, a forensic
procedure such as physical match or end match (the realignment of two or more objects
to prove that they at one time formed a single object) (Brooks et al., 2020) can be
considered a disjunction In the event of a fire, meanings must be derived from signs that
are damaged. Nowadays, one of the main objectives of forensic science and forensic
examination is to develop technical tools and methods that can be used for detection,
recording, extraction and research of trace evidence affected by fire. However, there is no
comprehensive solution to this problem.

The current state of forensic research of objects altered by thermal effects of the
fire reveals that the main issues are determined by the currently established
methodological approach of ensuring the disclosure and investigation of crimes involving
fire. The main goal of this approach is to assess the event of the fire and its consequences,
which also means finding evidence.

In the context of an investigation or search operation, the fire is described as the
result of deliberate or careless actions that leads to the destruction and damage of property
as well as death. It is often used to hide trace evidence of a previously committed crime,
for example, murder, burglary, etc. A fire can also be the result of natural phenomena (a
lightning strike, etc.). Lastly, fires can be caused by law enforcement operations that
localize and disband armed gangs and terrorists (pyrotechnics, specialized models of
small arms and ammunition, etc.).

This approach to the fire assessment was taken into account when determining
different fields of studies and scientific bases of forensic studies of objects extracted from
the fire scenes.

First of all, it is necessary to mention the specifics of forensic analysis in fire
investigation. It includes establishing the cause of the fire, the area of its origin, the
direction of flames spread, the time and temperature of thermal exposure, finding
flammable and combustible liquids in the fire origin, calculating the weight and volume
of burned and charred substances and materials.

Biological objects that have traces of thermal and chemical effects of the fire such
as a person’s body or an animal carcass are subjected to forensic medical examinations.
The purpose of these examinations is to determine the cause and time of death; the nature
of found traces, how they were formed and if they were formed before or after death; the
M.O. of the committed crime; to analyze the victim's blood type and match it to the blood
found at the crime scene, during searches of suspects or on furnishing and clothing; to
investigate the possibility of committing murder and then destroying the body in a certain
place and at a certain time; to establish the sequence of when the death and fire occurred,;
to examine the chemical composition of the victim’s bone remnants and then match it to
the chemical composition of the bones typical for a person of that sex, age, physique and
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other individual characteristics which is then used as a basis for identifying the person; to
match hairs found at the crime scene to a specific person.

Forensic investigations of the objects collected from the fire sites are conducted in
order to detect conventional trace evidence such as human traces (handprints, footprints),
shoe prints, traces of break-in tools, firearm traces, etc. However, the current state of
expert forensic investigation of the objects altered by the fire appears to be significantly
less developed in comparison with forensic science in fire investigation and forensic
medicine. Its application is mostly limited to solving certain issues with detecting
handprints (Dashko, 2018, pp. 92-95); experiments with weapons damaged by the fire
and their firing capabilities (Astapov, 2013, pp. 93-94); studying the nature of thermal
damage done to clothing, as well as the thermal source and its temperature (Mailis, 2014,
p. 103); studying burnt and charred banknotes (Sosenushkina, 1996, pp. 49-55),
chemometric applications related to the analysis of ignitable liquids and fire debris
(Sigman & Williams, 2020; Vergeer et al., 2020).

This negatively affects the quality of forensic investigation of the objects that have
been altered by the fire, and limits the effective use of its results when establishing truth
in court. Therefore, there is a need for a comprehensive solution for various areas of such
research.

1. First of all, in theoretical terms, it is necessary to determine the nature and subject
of forensic studies of trace evidence that has been altered by the fire.

The authors suggest that, in order of priority, this type of studies relies on theoretical
knowledge in forensic science, the theory of forensic examination (forensic expertology),
forensic examination and its various aspects (traceology, fingerprint analysis, forensic
ballistics, technical examination of documents), forensic analysis in fire investigation and
other engineering and physical sciences.

Knowledge and deep understanding in the mentioned areas will ensure higher
success rate in detection, analysis and use of forensically significant information about
objects and traces subjected to thermal effects in the fire in order to establish the
circumstances of a crime. This knowledge covers the objective needs for investigating
and disclosing crimes in practice.

In terms of forensics, this scientific knowledge allows us:

—to study the change patterns in traces and objects that have been exposed to the
fire under various conditions, as well as the process of damage formation on objects and
traces during the fire;

—to give an expert assessment of changes in the appearance, structure of objects
and traces;

— to determine the possibility of expert identification of the criminal by handprints,
shoe prints, identifying the firearms, tools and other items used in the crime;

—to resolve issues of a diagnostic nature, including complex forensic examinations,
aimed at establishing the process and circumstances of the crime.

It is noteworthy that each type of forensic examination has its own objects, traces
and methodological approaches to solving expert problems. At the same time, the thermal
effect on the objects and traces on them makes it possible to separate the forensic study
of the objects damaged by the fire into a separate group. Taking into account the current
state of conducting forensic examinations, it would be reasonable to add the following
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items to the number of thermally affected objects and traces constituting those signs that
can be read :

—small arms and their marks on bullets, gun shells and obstacles;

— traces of break-in tools and shoes, mechanical damages to items of clothing, etc.;

— traces of hands and bare feet;

— documents with traces of thermal effects on them.

Evidently, forensic ballistics studies damaged objects, i.e. small arms, cartridges,
bullets, shells, shot marks. Traceological examinations study changes and damages
inflicted by the fire to break-in tools and the traces they leave, mechanical damage to
clothing, track traces left at the crime scene and so on. Forensic fingerprint analysis study
damaged handprints on various surfaces, including Molotov cocktails, as well as
handprints hidden under a layer of soot. In the forensic document examination, important
results can be obtained by examining documents damaged by the fire, restoring their
contents and studying damaged records, seals, etc.

Overall, forensic research of trace evidence altered by the fire studies and assesses
the patterns and traces under various conditions of exposure to the fire, and studies their
effectiveness in identifying objects, establishing the circumstances of the event of a crime.

The main subject of research of trace evidence altered by the fire are the facts and
circumstances established by means of this examination that are used to identify objects,
to determine the circumstances of a crime, while taking into account the impact of the fire
on the objects under study.

2. In terms of application, the development of forensic studies of trace evidence
altered by the fire requires solving problems of identifying change patterns in objects and
traces on them, determining the effectiveness of using these traces in identification and
diagnostic processes.

Identifying and explaining the change patterns in traces (i.e. handprints, shoe prints,
traces of bullets, shells, etc.) relies on fire being described as a physicochemical process.
This fact creates a need to analyze the damaging aspects of the fire, their influence on a
specific object and trace. Understanding these aspects is crucial for identifying these
patterns and interpreting them in order to solve any given task.

With regard to individual objects in the forensic literature, there is data on the nature
of the change in an object under the influence of high temperatures, the dynamics of
changes in traces and the preservation of their morphology in the context of the
subsequent use of traces for solving identification and diagnostic problems.

According to the observations made by V.D. Katorov and L.V. Dashko's handprints
of the criminal can often be found on the shards of glass that made up a Molotov cocktail
used to commit arson. However, such traces usually are undetectable visually. An
exception is the situation where handprints are left on the outer surface of a glass bottle
with a thin layer of gasoline. When the gasoline burns, handprints can be seen with a
magnifying glass. Barely visible handprints on the glass surface of a bottle after its
breaking can be detected with cyanoacrylate vapors (Katorov, 2017, pp. 58-64). After
such procedures, it is possible to conduct forensic identification.

Scientific literature describes many studies on forensic identification and study of
handprints at the scene of fire (Ivashkova, 2019, pp. 117-120) (Fig. 1)
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Figure 1. Detected‘handprints’ that were left on gilai\ed ceramic tiles under a layer of
soot (temperature — 4500 °C, time of exposure to heat — 15 min;
a fire hose was used to extinguish the fire)

The forensic assessment of small arms seized from fire sites, as well as the
assessment of rifling impressions is discussed in a number of scientific works by 1.V.
Latyshov (Latyshov, 2012, pp. 61-64; Latyshov, 2015, pp. 50-59).

The results of the study have shown patterns and correlations between changes in
bullets, shells, rifling impressions and various temperature regimes, the duration of
exposure to fire. The changes that were tracked included the appearance of oxide films or
mill scales of different color and structure, the destruction of rifling impressions, the
influence of these changes on the possibility of identifying the weapons (Fig. 2).

According to S.E. Kazakova, in the study of the physicochemical properties of
documents, there are 4 transition stages depending on the temperature (Kazakova, 2013,
pp. 74-81): drying — up to 150 °C; charring — 150-200 °C; incineration —200-500 °C;
ashing — 500-800 °C.

However, the results of the study do not cover the whole variety of cases of changes
in the trace evidence altered by thermal effects of fire. A considerable part of the objects
and traces generally remain without due attention, which requires conduction of
experiments and observations of their changes under high temperatures.

In this aspect, there are experiments planned that will study a group of objects
mentioned higher: small arms, rifling impressions on bullets, shells and obstacles; traces
of break-in weapons, shoes and mechanical damage to items of clothing; handprints and
footprints; documents and their attributes.
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Figure 2. Changes recorded in bullets fired from a 9 mm Makarov pistol that were
subjected to high temperatures (temperature — 250, 500, 750 and 10000 °C,
exposure time to heat — 10, 20 and 30 min.)

During the simulation of fire in experiments, the varied parameters should include
the object material, the time and temperature of exposure to fire. The results obtained
during the study make it possible to explain the change in objects and traces, to assess the
nature of traces and the effectiveness of using such evidence in identification and
diagnostic procedures.

3. As for the methodological side of the problem, there is a need to design guidelines
for conducting expert studies of trace evidence altered by fire and to integrate these
studies into other expert procedures. It is also necessary to provide appropriate technical
solutions for this research.

The authors propose developing a set of guidelines on techniques and methods to
add to the current structure of expert research used in forensic examination. These
methods include differentiating signs of thermal effect in traces and objects, making
measurements of the changes caused by heat and assessing these changes in the context
of using the results in identification and diagnostic procedures.

The development of expert methods for forensic research of objects altered by the
fire is directly linked to the technology used for such examinations. For example, there is
currently a need to determine the full scope of necessary technical means, equipment and
software that make the identification and analysis procedures of the nature of trace
evidence possible.

In the authors’ opinion, certain stages of forensic studies of trace evidence altered
by fire can be carried out by prior agreement in specialized laboratories for forensic
analysis in fire investigation. This allows using such equipment and tools as a muffle

13
soctech.spbstu.ru



Technology and Language TexHosnoruu B uHdpochepe.
2020. 2(2). 8-15
https://doi.org/10.48417/technolang.2021.02.02

furnace, specialized metal cases for conducting fire tests, etc. It is also necessary to use
specialized outdoor test sites for fire tests.

An example of using specialized knowledge in investigating crimes involving fires
is the compound forensic expert studies or a complex of forensic examinations.

In the course of developing technical and forensic tools and methods that can be
used for detection, recording, extraction and research of trace evidence altered by fire, the
authors obtained a patent for a utility model. The patent is given for a portable device
which can detect and record traces left on unpainted metal surfaces coated with industrial
oil (Pakhomov, 2014). In practice it opens up new opportunities for identifying footprints
in industrial facilities that have been exposed to the fire.

The forensic research of trace evidence altered by the fire can be upgraded by
determining the nature and subject of such research, finding change patterns in objects
and traces on them inflicted by high temperatures, adding guidelines on techniques and
methods for differentiating signs of thermal effects in traces on objects, making
measurements of changes caused by heat, assessing the results and evaluating the
effectiveness of identification and diagnostic procedures. The combination of the
technologies used makes it possible to decipher the damaged language of traces.

The guidelines and suggestions proposed by the authors for the development of
forensic research of objects altered by fire include an integrated approach which increases
the efficiency of disclosing and investigating crimes involving fires.
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Abstract

The information on the chemical composition of biological food mixes cannot be adequately received and
submitted by traditional chemical analysis methods. The Electronic Tongue technology, composed of non-
selective sensors, offers a modern language of submitting information on the composition of mixes. Sensor
data are mathematically processed and visualized in the form of spatial clusters on the plane of the
component coordinates chosen. At the same time the materials used for the sensors play an important role,
and the bimetallic microstructures provide distinction of their electrocatalytic responses to the mix
composition analyzed. Whereas each separate response is not informative, the cumulative signal forms a
mathematical image of the system. The authors offer a new laser method of synthesis of sensor-active
micro-composite materials, solid-state bimetallic solid solutions and two-phase ones. Their microstructure
is investigated by the methods of the X-ray phase, and electronic and microscopic analyses. The
measurements in electrochemical cells show the presence of electrocatalytic activity and selectivity of new
materials in relation to the human blood components. The method used allows to “draw” using a laser beam
on the dielectric substrate of the micro-composite structure of a necessary configuration. The authors offer,
according to the principles of the functioning of the electronic tongue, a new family of an
electrocatalytically active nanomaterial that will allow to create new types of sensor matrixes and to expand
the electronic tongue scopes.

Keywords: Electronic tongue; Electronic nose; Criminalistic analysis; Laser deposition;
Analysis of physiological liquids; Micro-composites; Electrocatalytically active materials

Abstract

WNubopMmanus 0 XUMHYIECKOM COCTaBe OMOJOTHYECKHX CMECEi He MOXKET OBITh aJeKBAaTHO IMOJydYeHa H
Mpe/CTaBICHa TPAJUIMOHHBIMU METOJAMU XUMHUUYECKOIO aHaiu3a. TeXHOJOrus “DIEeKTPOHHBIN S3bIK”,
cocTosIIasi U3 Hen30UPaTEeNbHBIX NaTYMKOB, — 3TO COBPEMEHHBIN S3bIK MPEJCTABICHUSI COCTaBa CMECeH.
JlanHble ceHCOpa 00pabAaTHIBAIOTCS MATEMATUYECKH W BH3YAIM3UPYIOTCS B BHIE MPOCTPAHCTBEHHBIX
KJIACTEPOB HA IUIOCKOCTH BBHIOPAHHBIX KOMIIOHCHTHBIX KOOPJMHAT. MaTepHallbl, HUCIHOIb3yeMBbIC IS
JIATYUKOB, HTPAIOT BAXKHYIO POJIb, & PA3INYHsI OMMETAUTMIECKONH MUKPOCTPYKTYPBI 00ECTIEUNBaIOT pa3HbIE
3JIEKTPOKATATUTHYECKUE OTKIMKH Ha aHaM3UpPyeMbId cocTaB cMmecH. KakIplil OTHEeNbHBIM OTBET HE
WHQOPMATUBEH, COBOKYIHBIH CHTHAI (OpPMHUPYET MaTeMaTHYeCKHid 00pa3 CHUCTEMEL [IpeanoxeH
Ja3epHbIA METOJI CHHTE3a CEHCOPHO-aKTUBHBIX MUKPOKOMIIO3MIIMOHHBIX MaTepUaJiOB, TBEPAOTEIbHBIX
OMMEeTaUTMYECKUX TBEPHABIX PAaCTBOPOB M NBYX(a3HbIX. VX MUKPOCTPYKTypa HCCIeAOBaHA METOJaMHU
PEHTTeHO(a30BOT0, AMEKTPOHHOTO U MUKPOCKOIMMYECKOTO aHAN30B. VI3MEpEeHUs B 3ICKTPOXUMHYECKIX
s;lYeKax TOKa3bIBAIOT HAJIWYME OJIEKTPOKATAIUTUYECKONM aKTUBHOCTH M CEJIEKTUBHOCTH HOBBIX
MaTepHuajoB TI0 OTHOUIEHWIO K KOMIIOHEHTaM KpOBH uYeloBeKa. VICMmonb3yeMblii METOJNl IMO3BOJISIET
“HapuCcOBaTh’ JIA3EPHBIM JIy4OM HA IUAIEKTPUYECKON MOIIOKKE MHUKPOKOMIIO3UTHYIO CTPYKTYDY.
ABTOpBI TIpeuIaraloT HOBOE CEMEWCTBO 3JIEKTPOKATAJIUTHUECKH aKTUBHOTO HaHOMaTepHasa, KOTOpoe
MO3BOJIUT CO3/1aBaTh HOBBIE TUIIbI CEHCOPHBIX MATPUIl U PACIIUPATH BO3MOKHOCTH JIEKTPOHHOT'O SI3bIKA.

This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License
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Laser Method of Micro-Composite Materials Synthesis for
New Sensor Platforms of an “Electronic Tongue”

INTRODUCTION

The history of chemical sensors since the early 20" century has been a story of
searching selective sensors (Vlasov, 1997).

Selectivity is a cornerstone of chemical express analysis. The need for such sensors
Is huge in the analysis of flowing or stationary systems in the field conditions where there
IS no opportunity to conduct a test preparation, particularly in applied criminalistics.
However, a very limited number of chemical sensors have been really selective so far.
And by the late 20" century there appeared in the world of science a clarity of the fact
that the infinite variation of sensor-active materials will not lead to the problem solution.
In the late 1990s the new concept of sensor application, consisting in the creation of
devices in the form of massif non-selective sensors with special mathematical data
processing on the basis of methods for image-recognition, was offered (artificial neural
networks, chemometrics, Bayes networks, etc.). This concept imitating human organs of
touch was implemented when developing such analytical tools as the “electronic nose”
(Gardner & Bartlett, 1994) and the “electronic tongue” which were introduced in sensor
analysis in 1995 as a result of joint Russian-Italian researches (Vlasov, et al., 2005; Legin,
etal., 1999).

The sensation of taste, for example, consists of five main criteria: acids, salinity,
bitterness, sweet and the taste of L-glutamates (“umami’). Tasting food or drinks, people
sense the taste with flavoring receptors located on the tongue. Each flavoring receptor
reacts to several chemicals at the same time, thus analyzing the foodstuff. That is, the
flavoring receptors exhibits low or, so-called, semi-selectivity, but not “rigid” or high
selectivity. High selectivity means an unambiguous compliance of a signal of a receptor
to one certain chemical. Microscopic flavoring receptors consist of approximately 50-100
cells each enabling the person to distinguish even the taste of small drops or food
fragments. Research of the mechanism for the reception of flavoring substances how that
the information on components of food mixes that is perceived by flavoring receptors is
then transferred to taste nerves as a result of releasing neurotransmitters and, at last,
reaches the taste area of the brain which processes a cumulative signal from the group of
semi-selective receptors and forms a cumulative idea of the foodstuff taste.

It is almost impossible to measure the taste of products containing several hundreds
of flavoring substance types by methods of traditional chemical analysis. In order to
describe taste sensations, the person uses such concepts as "sweet™, "not really sweet",
"bitterish”, "sweet-sour", "a little salty", "very salty", etc. Apart from analysis complexity,
there are some interactions between different tastes and between flavoring substances.
For example, coffee bitterness is suppressed with sugar addition (Trivedi, 2012; Adler, et
al., 2000).

How to digitize sensations of the human tongue, and to make them suitable for
quantitative chemical analysis? That is, to translate them into the language of analytic
chemistry in order to be able to apply them in automatic production control, medicine,
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criminalistics, etc.? The "electronic tongue™ microsensors are, first of all, created for these
purposes.

Molecular and cellular biology research of taste perception was transformed, at
first, to sensor technologies for identification and quantitative assessment of the taste of
food mixes. It was made to lower a subjective factor in the work of tasters and expert
juries.

However, the aim of the new field of analytical chemistry is not limited to the
problem of taste recognition. The electronic tongue, proposed in 1995, is already
positioned as the sensor used for analyzing any solution consisting of a complex structure
by using massif nonspecific chemical sensors and image-recognition (Ghasemi-
Varnamkhasti, 2010; Winquist, 2008).

The first patent for the taste sensor was filed in 1989 (Hayashi, 1990). It represented
the system of multichannel electrodes using a lipidic and polymeric membrane as a
primary converter. In order to create electronic tongues, further development of this
science led to the commencement of using both other materials of primary converters,
and various methods of chemical analysis. Vinkvist and Lundstr reported on a
voltammetric electronic tongue in 1997, and, then, developed a hybrid electronic tongue,
having united measurement technologies of potentiometrics, voltammetry and electric
conductivity (Winquist, 2008; Winquist, et al., 2000).

A.V. Legin and his colleagues applied solid-state ion-selective electrodes on the
basis of chalcogenide glass to the electronic tongue for the first time (Vlasov et al., 1994),
and presented some examples of applying the system for analysis of foodstuff and the
quality of drink, including wine and mineral water (Verrelli, et al., 2007; Legin, et al.,
2003). For this, they processed the signals of primary and secondary converters by
mathematical methods of chemometric analysis.

The difference of the electronic tongue from traditional mono-component sensors
is that in its basis there is a new method of mathematical processing of a cumulative signal
of groups of sensors. Each sensor which is part of the electronic tongue package cannot
possess high rates of sensitivity and selectivity for the components measured, but the
cumulative signal of such sensor families bears some additional information on the
structure of the system which cannot be received using each sensor separately (Vlasov, et
al., 2000).

The result received can be easily visualized in a 2D or 3D graphic model in the
coordinate system chosen. That is, in this field we observe symbiosis of a visual image,
digital model and verbal description of the system structure. It greatly simplifies a number
of analytical and expert objectives as a visual image often simplifies verbal descriptions.
In addition, a set of digital and visual data enables to model the following stage of human
nervous system work: processing of the information store by the brain which functions
are executed by highest level software. And, then, to turn to sending commands to
actuation mechanisms and devices.

The modern Electronic Tongue is a new type of sensor platforms which are actively
developed by leading research laboratories of the world. Similar sensor platforms
received their names by analogy with natural prototypes — the human tongue and the
human nose (the electronic nose for gases).
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In some works (Winquist, 2008; Winquist, et al., 2000) six types of metal electrodes
are used for receiving voltammetric and potential responses, and chemometric analysis
of principal components (PCA) is used for analyzing the data obtained.

Chemometrics is a synthetic discipline located at the interface of chemistry and
mathematics. It enables to realize difficult algorithms of data processing, in particular,
the results of multiple-response and multiple-factor experiments. In turn, with the
development of chemometrics, producers of measuring devices started to actively create
the equipment capable to perform measurements in the form of multidimensional
datasets, but not that of a single digital file or value (Rodionova, 2006).

In chemometrics there are some widely known methods:

ANN (Artificial Neural Network),

DASCO (Discrete Analysis with Short Covariation Matrix),

INLR (Implicit Nonlinear Latent Regression),

PARAFAC (Parallel Factorial Analysis),

PAT (Process Analytical Testing),

PCA (Principal Components Analysis),

PCR (Principal Components Regression),

PLS (Projection to Latent Structure), etc.

Chemometric methods are already implemented into expert and criminalistic
practice. For example, in judicial and technical environmental assessment (Johnson, &
Ehrlich, 2002) and judicial technical assessment of documents (Gorshkova, et al., 2020).
In the latter work, the dates of the actual performance of document details are transformed
to the drawings of spatial clusters on the plane of the chosen component coordinates. In
the absence of such representations, experts would face a difficult problem of verbal
description of the results obtained to unaccustomed listeners. Demonstrating a visual
picture of chemometric clusters, for example, during a court session will help the judge
understand the logic of the expert who drew a conclusion by the measurement results. So
far, unfortunately, legal proceedings have not adapted such form of the argument yet and
prefer to rely on verbal images and concepts, but, we believe, it is a question of the near
future, since scientific and technical progress will force the parties to proceedings to
master this "language”.

The most frequently used method of mathematical processing of the electronic
tongue signal is a chemometric method of principal components (PCA) (Malinowsky &
Howery, 1980; Tauler & de Juan, 2006).

One of the main requirements to "electronic tongue” elements is their extreme
smalless. Even dozens of various sensors assembled in a "package" are to allow analyzing
the microquantities of substances. It is relevant in medicine and criminalistics, first of all,
where it is often necessary to analyze trace quantities of some substances, e.g., blood, in
the express mode (Petersen, 1996).

Another important requirement is good conductivity. Sensor materials, conducting
badly, create additional problems when designing electronic schemes and devices and
add a measurement error (Smikhovskaia, et al., 2019).

The best results are shown with hetero-phase micro-composite materials. Homo-
phase metal deposits possess little lower indicators of sensitivity and selectivity than
materials consisting of two and more phases. It is shown most distinctly for the

19
soctech.spbstu.ru



Technology and Language TexHosnoruu B uHdpochepe.
2021. 2(2). 16-30
https://doi.org/10.48417/technolang.2021.02.03

manganese systems capable to work as an “electronic nose" (Fig. 1) (Baranauskaite, et
al., 2019).
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Figure. 1. The components of a cumulative signal of the molybdenum-oxidic sensor in
gas mix of ammonia, hydrogen sulfide and vapors of acetic acid (Baranauskaite, et al.,
2019).

Developing new methods to produce new micro- and nanocomposite materials is
very important to solve the above-mentioned problem. It is known that composites have
unique electric and electrocatalytic properties which makes them promising for creating
various electrochemical sensors. There is a set of methods which can be applied to the
production of such materials, however many of them have essential shortcomings related
to using expensive reagents and difficult procedures of synthesis. The method of Laser-
Induced Chemical Liquid-Phase Deposition (LCLD) has none of these shortcomings.
Here, metal restoration comes from the localized volume of solution of electrolyte in the
focus of a laser beam. It leads to formation of micro-dimensional metal tracks and clusters
with an advanced surface on the surface of semiconductors and insulators of various types
(Kochemirovskaya et al., 2020).

The article describes the authors’ experience of creating a new type of
voltammetric sensors that meet all requirements of platforms like the “electronic tongue™
on the basis of metal one- and two-phase alloys of copper with various metals by method
of laser synthesis. Their conductivity, sensitivity and selectivity to some components of
human blood are tested, since it is supposed to be used for criminalistic purposes first of
all.
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MATERIALS AND METHODS

The device for laser synthesis of numerous micro-dimensional, invisible to humans,
sensor-sensitive bimetallic micro-tracks is presented in Fig. 2.
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glass beam splitting cube
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Figure 2. The technological scheme of laser synthesis of bimetallic micro-composites
with high electrocatalytic activity

According to the scheme, the beam of the solid-state laser enters a system of
collimating mirrors, then the beam-splitting cube, and further, via the transparent quartz
glass of a cuvette and the solution on the dielectric substrate such that on the dielectric-
solution border the beam is focused in a spot of 5-10 microns in diameter by means of the
8" fold lens on the interface. The beam reflected from the substrate passes, in reverse
order, via the solution, quartz wall ditches, lens. Then, on the beam-splitting cube it splits
in such a way that a part of the radiation reaches the webcam via the focusing system -
where the webcam is used for observing the process of the deposition of metal in situ and
on the monitor screen can be seen the process of focusing the initial beam on the
substrate,. The dielectric and solution of electrolyte are placed on the motorized motion
operated by the controller. In order to submit the operating commands with a personal
computer, Standa Ltd software is used. The computer monitor is also reached by the
information from the webcam by which the process is fixed in real time.

Laser radiation simultaneously activates the dielectric surface and accelerates the
reaction of metal coating in the irradiated area. It occurs due to the increase of temperature
in the local volume which is in focus of the laser beam in a consequence of two-photon
processes (Kochemirovsky, 2014).

High intensity of focused radiation creates a local area of big temperature and
concentration gradients, therefore the deposition has a localized nature: the width of the
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conducting tracks is in the interval of 50-250 microns. That is, it is possible to apply more
than 150 sensor sensitive elements, 2 mm long each, on 1 sq.cm of the dielectric isolating
material surface. Such geometrical parameters are optimum to create an electronic
tongue.

The solutions used for laser deposition of micro-dimensional electrochemical
sensors simultaneously contain the solutions of chlorides of copper and metals: cobalt,
nickel, iron and zinc, xylitol reducer, organic sodium-potassium tartrate ligand and pH
regulator. Compositions of solutions and concentration of components of basic solution
are in Tab. 1.

Table 1. Composition of basic cupriferous solution for laser synthesis of bimetallic
micro-composites
Component Concentration, M
Copper source: CuCl, 0.01
Ligand: sodium-potassium tartrate 0.033

Acidity regulator: NaOH 0.1
Reducer: xylitol 0.075

The EDX analysis of the microstructure of samples was conducted by means of a
scanning electronic microscope of Zeiss Supra 40VP with a field (Field Emission)
cathode, column electronic GEMINI optics and completely oil-free vacuum system with
an operating mode with low vacuum (VP).

The X-ray phase analysis of the synthesized structures was conducted with a Bruker
"D2 Phaser" diffractometer with the copper anode and solid-state position sensitive
detector of reflected LYNXEYE X-rays. The angle of diffraction was changed from 0 to
100 degrees.

The measurements of voltammetric characteristics of electrochemical cells were
taken with a R-301 ELLINS potentiostat, in the background solution of 0.1 M Na>SOa.
The length of the metal tracks synthesized by means of the laser-induced deposition
method was 2 mm.

For the measurements, the cell working according to the three-electrode scheme
was used.

As a contact with micro-tracks received on the surface of the glass-ceramic chip,
the copper electrodes were put with the laser ablation method or conducting Kontaktol
glue on the basis of silver.

RESULTS

In traditional research of metal structures, synthesized by method of laser
deposition, width-power dependence is used as a criterion for the determination of
deposition speed. In this case, this parameter also receives a special importance because
one of the aims of the research is to create the sensor platform of the electronic tongue
and, consequently, we face the problem of maximum miniaturization of the sensor while
simultaneously maintaining high conductivity.

There is copper, a basic metal for all sensor and active precipates studied and metals
forming with copper various types of phase diagrams, cobalt (the diagram forming in a
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eutectic manner), nickel (unlimited solubility in a strong and liquid state), iron (the chart
of eutectic type with wide concentration areas of solid solutions) and zinc. The similarity
of the copper-iron and copper-cobalt charts consists in the eutectic nature of interaction,
the distinction is in the presence of wide concentration areas of solid solutions of metals.
The similarity of the copper-nickel and copper-zinc charts consists in available wide areas
of chemical interaction in the form of solid solutions, but, simultaneously, in case of the
copper-zinc chart there are chemical compounds of structures of CuzZn, CusZng, CuZns
(Kochemirovskaya et al., 2020).

Fig. 3 represents graphic dependence of the deposited structures’ width on the
power of laser deposition.

It is apparent from all four graphs represented in Fig. 3 that the introduction of
additives promotes miniaturization of the deposited structures, since, while increasing the
power of laser radiation, the width grows much less when additives are introduced.
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Figure 3. Linear approximations of dependences of width of the copper
structures deposited from solutions with additives on the power of laser radiation of
deposition (Smikhovskaia et al., 2018).

Miniaturization is easily achievable with the help of metals that interact with
copper in a eutectic manner (particularly, cobalt and iron), i.e., potentially forming hetero-
phase sensor sensitive materials of the electronic tongue. l.e., actually, the problem of
reproducing the complex structure of the tongue receptors on the basis of available
inorganic cheap materials is solved.

Nevertheless, as a result of metal additives, there is an insignificant increase in
electrical resistance of precipitation received from solutions with the additives in
comparison with purely copper structures.

The data of scanning electronic microscopy demonstrate that the precipitation
consists of particles of 50-200 nm in size. The average size of the particles does not
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Figure 4. Laser induced coprecipitation of copper with nickel, cobalt, iron and zinc.
Photos 1 and 4 from (Smikhovskaia, et al., 2018).

In Fig. 5, there are some X-ray diffractograms of the samples received from
solutions by a laser method on the substrate of ST-50 glass-sitall. The individual peaks of
zinc, iron, nickel are not revealed, which can be the result of codeposition of metals in
the form of solid solutions. In case of the cobalt additive, there are individual peaks of the
latter in the diffractograms.
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Figure 5. Diffractograms of sitall of precipitates obtained from solutions with additives
CoCly, FrCls, NiCl, ZnCl; (figures 2 and 3 from Smikhovskaia, et al., 2018)

The differences of bimetallic track microstructures provide the distinction of their
electrocatalytic responses to the composition of the mix analyzed. Each of these responses
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Is separately a little informative for the quantitative chemical analysis of a complex mix.
Together, they are capable to form a mathematical “image" of the system on the basis of
a cumulative signal. The further algorithm of transforming this numerical matrix in visual
and verbal images was briefly described in the previous sections.

The most promising types of contemporary electronic tongues are based on
electrochemical principles (Legin, 2003; Verrelli, 2007; Vlasov et al, 1994; Winquist,
2008; Winquist et al., 2000). This is due to the simplicity of technical solutions when
developing electronic schemes of reception and processing a signal of primary converters.

In order to test electrochemical properties of materials of hetero-phase
microsensors, the structures received were investigated by the method of cyclic
voltammetry. The quantitative characteristic of the proceeding reactions is the height and
area of the peaks received, the qualitative one is the value of electrode reaction potential.
In this case, the form of current curves is identical to purely copper electrodes and the
electrodes received from solutions with the additives. The introduction of nickel, zinc and
iron to the copper deposit leads to an insignificant shift of potentials to the positive area
which data can be the consequence of forming solid solutions at the laser induced
deposition of copper from the solutions containing mixes of metal chlorides which
correlates with the X-ray phase analysis result.

The area of the graph, limited to a voltammetric curve, characterizes a charge which
proceeds via an electrode at the set concentration of the analyte studied. This parameter
Is responsible for sensitivity of the electrode. In Fig. 6 there are some voltammograms the
microtracks received by a laser method from the solutions containing 0.01 M of NiCly,
CoCly, FeCls, ZnCl2 in the background solution of electrolyte of 0.1 M of Na>SO4
(pH=9.8). The addition solution for laser deposition of CoCl solution with concentration
of 0.01 M, leads to forming the track with much higher analytical response than that of
the same quantity of NiClz, FeCls and ZnCly, besides, with these structures, the maximum
miniaturization of a deposit is obtained.

1000 4
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Figure 6. The voltammogram of the bimetallic microtracks received by the method of
laser deposition (Smikhovskaia et al., 2018).
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It should be noted also that the control experiment on the laser deposition of a
microtrack of pure cobalt and the research of its electric and sensor properties demonstrate
that the structures synthesized are practically not conducting (the size of electrical
resistance exceeds 10 MQ), and it cannot be used as indicator electrodes in an
electrochemical cell.
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Figure 7. The cyclic voltammograms and chronoammograms of a copper-cobalt,
microtrack in hydrogen peroxide solutions (a) and the glucose (b), and also in a
complex mix containing, together with H>O, glucose (GLU), uric acid (UA), ascorbic
acid (AA), acetaminophenol (AP) in a background electrolyte (Smikhovskaia et al.,
2018).

The results obtained can be explained, having assumed that the deposits - except
for the one containing cobalt - synthesized by the method of the laser induced deposition,
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represents solid solutions on the basis of copper. In this case, the impurity metal atoms
are built in a crystal lattice of a copper deposit, increasing its density at the simultaneous
increase of electrical resistance.

The characteristic difference of the binary chart of "copper-cobalt” from those of
Cu-Ni, Cu-Fe and Cu-Zn is that both metals interact at the eutectic type, that is, they are
not inclined to interconnect and have, unlike the chart of Cu-Fe, extremely insignificant
areas of solid solutions (Lyakishev et al., 1990).

Besides cobalt, silver possesses a similar phase diagram in the interaction with
copper. Nevertheless, in case of laser induced deposition of silver and laser induced
codeposition of copper with silver, chloride-anion cannot be used and replaced with
nitrate-anion, because of the insolubility of silver chloride in water.

Some experiments on joint (Cu+Ag), and also consecutive deposition of silver on
copper (Cu\Ag) were conducted. This manner of deposition excludes the possibility of
metals interacting according to the crystallization fields of the phase diagram and,
according to the physical and chemical characteristics, it is closer to a mechanical way of
forming micro-composites. Copper-cobalt microtracks obtained by consecutive
deposition have high sensor activity (Fig. 7). Copper-cobalt microtracks demonstrate the
same results.

DISCUSSION

The detailed study of interrelations of the processes unfolding near the focus of a
laser beam on a dielectric surface in the solution for laser deposition confirm the systems
approach adopted here - and so do the properties of bimetallic deposits. This systems
approach aims for the improvement of the technology of laser synthesis of materials for
electronic tongue micro-components in the form of polymetallic micro- and
nanostructured systems having high conductivity, electrocatalytic activity and other
useful properties.

This work describes the development of a promising sensor platform to create an
"electronic tongue” on a microchip basis with a set of electrically and catalytically active
microtracks forming - as a result of interaction with the liquid environment - a dataset
which can be processed by methods of PCA image-recognition.

The main advantage of the technology offered is an opportunity to simply, not
expensively, and ecologically sustainable, realize a "package" of differing sensors in the
dimensions close to the human tongue’s taste clusters. Each separate sensor of such a
"tongue" is not visible to the human eye - just as little as a group of taste receptors of a
biological prototype. Certainly, there are already alternative technologies of creating
micro-sensors of similar smallness but these technologies are connected with the
production of expensive precision templates (Saei et al., 2013). The method offered here
is unconventional. It consists in "drawing" by a laser beam on the dielectric substrate of
a micro-composite structure of a necessary configuration. Particularly, for example, it is
possible to reproduce, close to the nature, a 3D model of the human tongue possessing
functions similar to the tongue. Also, in contrast to some alternative technologies, the
production process does not involve the formation of toxic waste. The method offered is
waste-free. The synthesis of microtracks is conducted until full expenditure of reactants,
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and the realized sensors can be repeatedly dissolved in acid and sent to a new production
cycle.

The result obtained is well coordinated with the trends of materials science of the
electronic tongue that were outlined above (Legin et al, 2003; Verrelli et al., 2007; Vlasov
et al., 1994; Winquist, 2008; Winquist et al., 2000). In these works, special attention was
paid to original nonspecific solid-state chemical sensors. In total, the matrix consists of 0
to 45 sensors. The matrix composition is being changed during the experiments
depending on stability of the sensor and/or cross sensitivity. All the measurements are
taken by electrochemical methods. Data processing is conducted with the use of analysis
of PCA main components and various types of artificial neural networks: return
distribution, self-organizing card (Kohonen network), etc. Various types of special
computer software are used. However, the principles of the device design and
performance are identical to all applications. It is a mainframe of conductive sensors on
a chemically inert substrate or in an inert case.

According to these principles, the new family of electrocatalytically active
nanomaterials enables the creation of new types of matrixes for an electronic tongue and
to expand their scope.
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Abstract

There is a problem of understanding the language of forensic experts by other participants in court. This
article discusses the language system of an expert. The author proposes an interdisciplinary approach to the
study of this system. It specifies the reasons why the scientific style of the language does not fully meet the
requirements of forensic examination. Recommendations for improving the language system are therefore
included. The expert language consists of a natural language, a scientific language, and a formalized sign
language. At the same time, its legal significance requires that it adapts to law enforcement which is
hindered by the overuse of formalized and scientifically specialized linguistic apparatus, resulting in
complex linguistic constructions that make it difficult to understand. Although in some cases the inclusion
of formulae and special methods of analysis in an expert opinion is inevitable, it is often possible to use
symbols and scientific laws that are included in the school curriculum. Particular attention should
nevertheless be paid to the meaning of the given calculations. It is recommended to include a list of terms
and abbreviations used in the research part of the expert's report. An expert must become a “translator” who
can easily convey to an investigator or judge legally important information resulting from scientific research
and the methodology for obtaining it. It is recommended not to use a scientific style of presentation, but a
popular scientific substyle, which includes not highly specialized, but common terminology, allowing for
simplification of definitions, the use of descriptive phrases, comparisons and examples. This paper also
presents the experience of Professor Viktor Vasilyevich Strekopytov who introduced a visual language of
drawings, diagrams and graphs into the language system of experts. The practice of supplementing the
expert opinion with visual materials does not exempt experts from the need for a detailed verbal description,
which should not only give a complete picture, but also focus on semantic details.

Keywords: Language; Expert's language system; Popular Scientific Substyle; Forensics;
Criminalistics
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A3bIK Cy1e0HO-TEXHUYECKNX IKCIIEPTH3

N KPUMHUHAJIUCTUKHA

Anekcannp Bragumuposuu HMcaes (<)
AHO "Hay4Ho-uccnen0BaTeIbCKUI HHCTUTYT CyJ€OHBIX SKCIIEPTH3 U KPUMHHAIUCTUKY ', IIIOCCE
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AHHOTANUA

CyH.[eCTByeT r[p06neMa IIOHUMAHUA sI3bIKaA CyZ[€6HbIX OKCIICPTOB U SKCIIECPTOB-KPUMHUHAJIUCTOB APYTrUMU
Y4daCTHUKaMH cyz[e6H0r0 nponecca. B cratee paccMaTpuBaACTCA A3bIKOBAsk CUCTEMaA DKCIICPTA. Hpe/:[noxceH
Me)KI[HCLIPIHJ'IPIHapHLIﬁ noAxoa K HU3YUCHHIO ,I[aHHOﬁ CUCTCMBI, HOSBOJ’ISIIOH.IPIFI BbISIBUTH IIPUYHHBI, I10
KOTOPBIM HayYHBIH CTWJIb S3bIKA HE B IMOJIHOW Mepe YIOBICTBOPSCT TPEOOBAHUAM CYIeOHON IKCTIEPTH3HI,
U OaTb peKOMeH}IaHI/II/I 10 COBepIHeHCTBOBaHI/IIO H3I)IKOBOI>1 CUCTCMBEI. 9KCHepTHLIﬁ SA3BIK COCTOUT U3
€CTCCTBCHHOT'O A3bIKa, A3bIKAa HAYKHU U (bOpMaJ'II/I?;OBaHHOI‘O S3BbIKa 3HAKOB. B TOXe BpEMs €ro PUANICCKOC
3HayeHWe TpeOyeT ajanraiu K MPABOIMPUMCHCHUIO, YEMy IPEMSITCTBYET 3JI0yHOTpeOsicHue
q)OpMaJ'II/ISOBaHHLIM U clneuuaJibHO Hay‘IHLIM SA3BIKOBBIM armapaTOM U CJIOXHBIMU S3BIKOBBIMHU
KOHCTPYKLMSIMH, 3aTPYAHSIOIIMM €ro MOHMMaHue. XOTs BKIIIOUEHHE B IKCIIEPTHOE 3aKitoueHue Gopmyin
U ClieUaJIbHBIX METOAOB aHaJIn3a B psme cnyqaeB SABJISACTCSA HeI/I36e)KHI)IM, TEM HC MCHCEC 4aCTO MOXHO
HCIOJIb30BaThb CHUMBOJIBI M 3aKOHOMCPHOCTH, BXOIAIHUC B IIPOrpaMMy Cpez[Heﬁ IIKOJIBI. OCO6€HHOC
BHHUMAHUEC NOJKHO YACIATHCA CMBICITY IPUBOANMMBIX BBIKJIA1OK. B HCCIICAOBATCIBCKYTO YaCTh 3aKIHOUCHUS
PCKOMCHAYCTCA BKJIHOYATh CIIMCOK HCIIOJb3yEMbIX TEPMUHOB U COKpaH.[eHPIfI. 3KCHCpT JOJIDKEH CTaThb
“HepeBOTIUKOM”’, TOCTYITHO JTOHOCSIINM JI0 CIECA0BATEIS WIH CYAbU IOPUINICSCKA BAKHYIO HHPOPMAIIHIO,
SABJAOMIYIOCSA PE3YJIbTATOM HAYYHOI'O0 HMCCICAOBAHUA U MCETOAUKY €€ IIOJYyYCHUS. PeKOMCHZ[yeTCiI
HCIIOJIB30BAaThL HE Hay‘lHLIﬁ CTHUJIb H3JIOKCHHA, a Hay‘IHO'HOHyJ'ISIpHBII\/‘I IIOACTUIIb, BKJ'IIO‘IaIOH.II/Iﬁ HEC
Y3KOCTEIHAIbHY0, a 00IIeYyIOTPEOUTENbHY IO TEPMUHOJIOTHIO, JOMYCKAIOIIMN YIIPOIIECHUE ONPEIeICHU,
MPUMEHEHHUE OTMCATEILHBIX 000POTOB, CPABHEHHUI U MPUMEPOB. B cTaThe mpecTaBiieH OnbIT podeccopa
Buxrtopa BacunseBnua CTpeKONBITOBA, BBOISIIETO B S3BIKOBYIO CHCTEMY IKCIIEPTOB BU3YaJIbHBIN S3BIK
PUCYHKOB, cxeM u rpadukoB. [IpakThka OMONHEHHS OKCIEPTHOIO 3aKIIOUEHUs BH3YaJbHBIMHU
Mat€puajiaMu HE OCB060)K}IaeT OKCIICPTOB OT HGOGXO}Z[I/IMOCTI/I HOI[p06HOFO CJIOBCCHOI'O OIIMCaHMus,
KOTOPOC MOOJLDKHO HE TOJBKO AaBaThb IIOJHOC HPEACTABJICHHUEC, HO W AKICHTUPOBATH BHUMAHWUE Ha
CMLICJ'IOO6p213y}OH.II/IX JAcTalIiax.

KioueBbie caoBa: SI3pIk; SI3pIkOBa cucreMa »Hkcnepra; HaydHo mnomyssipHbIi
[Monctune; CynebHas sxcneptusa; KpumMuHamucTuka.
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A3bIK Cy1e0HO-TeXHUYECKHUX IKCIIEPTH3
U KPUMHUHAJIUCTUKH

Jns cyneGHOro 3KcmepTa M dKCIepTa-KpUMUHAINCTA S3bIK SIBIISIETCSI TAKUM JKe
UHCTPYMEHTOM, KaK CpeICTBa HW3MepeHus, JiabopaTopHoe 00OpyIOBaHUE WIH
sKcriepTHas Metoauka. [Ipu 3ToM caMo moHATHE “A3BIK™ TPAKTYETCS BECbMa IIUPOKO —
9TO HE TOJIbKO PYCCKHM SI3BIK Kak O(UUUANIbHBIA S3BIK CyJONPOM3BOJICTBA B
[IPaBOOXpaHUTENbHbIX opraHaX, Konctutyunonnom Cyne, Bepxosnom Cygze,
KAaCCAllMOHHBIX M alleUIALIMOHHBIX CyJax oOmed IOpUCAUKIMM, BOEHHBIX U
apoutpaxubix cygax Poccuiickoit denepanuu — HO U CHUCTEMa SI3BIKOBBIX CPEJICTB,
KoTopasi MaéT BO3MOXKHOCTb OJKCIEPTy Hauboyiee MOTHO MepenaTs HHQPOpMAIHIO,
KOTOPYIO OH XOYeT IOHECTH JI0 CIeJ0BaTes, JO3HABATENs WK CyIbH. SI3BIK dKcIepTa
HACTOJbKO CHEUU(UYEH, YTO psJl aBTOPOB CPAaBHUBAET IIOJIOXKEHHE YYACTHHUKOB
mpolecca, CIyHIIalIuX dKCIEPTa, C YyKECTPAHLIEM, MBITAIOIIUMCS MONAcTh B HY)KHOE
MECTO, CIylIas COBETHl Ha MHOCTpaHHOM s3bike (Magni, & Pitts, 2020). CymiecTBytoT
MHOTOUYHCJICHHbIE MPUMEPHl TOrO, Kak f3BIK SKCIEpTa HE IO3BOJISAET MOJIHOLEHHO
OIICHUBATh pe3yJbTaThl CyneOHbIMU opranamu (Benyounis, 2019, Biedermann,
Champod, & Willis, 2017; Howes, 2019; de Keijser & Elffers, 2012). Bpuranckue
KPUMUHAJINUCTHI 33J]al0TCSI BOIIPOCOM TOBOPAT JIM AKCIIEPTHI U CIIEA0BaTENH (U JApyrue
HECIEUAINCTHl B JaHHOH oOnactu) Ha omHoM s3eike? (Jackson et al, 2006, p.37).
HexoTtopele uccaemoBatey MUIIYT O s3bIKe CyaeOHOM skcneptussl (forensic language)
Kak 00 ocobom muHrBHCTHYeckOM (enomeHe (Rusnac & Odagiu, 2020; Stelly &
Roussev, 2018).

OcHOBaHMS JUIsl TAKOTO YTBEPIKI€HHs, HECOMHEHHO, €CTh — BPsIJl JIM YEJIOBEKY Oe3
CIEeIHaIbHOTO 00pa3oBaHus OyAyT MOHSATHBI TEPMUHBI “Tpacoyiorus’”, “oib(akTOpHBIN
cien” niM “azoBelit coctaB”. [IpyunHa TakOro HapyIIeHUs! KOMMYHHUKAIMM B TOM, 4TO
JKCIEPT Kak JMIo, oOjajiaroliee CHelUalbHbBIMU 3HAHUSMHU, IMPUMEHSET Ty CUCTEMY
A3BIKOBBIX CPEICTB, KOTOpas IPHUHATA B €ro CHEIUAJIBHOCTH. M3ydeHue naHHON
CUCTEMBI, Ha HaIll B3IJISIJI, BO3MOXKHO B paMKaX MEXIMCLUUIIIIMHAPHOTO UCCIIEIOBAHUS
“Ha CTBIKE” HECKOJBKHMX HayK:

— Teopuu CyneOHON dKCIepPTU3bI (CyeOHOM IKCIEPTOIOTHH );

— JUHTBUCTHUKH U €€ pa3/ieNoB (PUTOPHKA, CTUIIMCTUKA U T.11.);

— 00mIel 1 MaTeMaTHIECKON JIOTUKH.

Huxe Oyzner paccMOTpeHO BIMSHUE KaXK0H U3 HayK HA (OpMUpOBaHUE S3bIKOBOM
CUCTEMBI JKCIEpPTA.

Haubonee  moapoOHO  BOHpPOCHI  HCCIENOBaHHUSA  DKCHEPTHOIO  S3bIKA
paccMaTpuBalOTCs B Tpyaax o cyaeOHou skcmepromoruu. Tak, E. P.Poccunckas,
E. . T'angmmuaa u A. M. 3uHUH paccMaTpuBalOT A3BIK KaK COBOKYIHOCTb TPEX
KaTeropuii:

— €CTeCTBEHHBIN fA3bIK, UCIIOJIB3YEMBIN /I OOLLEHUS JIF0IEH;

— SI3BIK HayKU Kak aJIeKBaTHOE 0TOOpaKeHHe ONpeAeIEHHBIX IBICHUIN B TOHATUAX
U TIPE/ICTaBICHUSX CyObEKTa;

— (opManu30BaHHBIN S3BIK KaK HCKYCCTBEHHO CO3/[aHHAsi 3HAKOBas CUCTEMA,
UCTIOb3yeMast Ul Tepeaad OnpeaeaeHHON cCuMBOIbHON nHpopMmaru (PoccuHckast
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Poccunckas, 2018; Poccunckas u I'anamuna, 2018; Poccunckas, Iansaminaa u 3UHUH,
2017, c. 57-58; CynebHas skcriepTr3a: TUIHYHBIE OOk, 2017).

B. O. Ky3uenos (2020) B cBoeil auccepTallMOHHOI paboTe pa3padoTan cCUCTeMy
SKCIEPTHBIX JIMHIBUCTHMYECKUX TOHATUN, OTPAKAIOIIUX COOTHOUIEHHE IPaBOBBIX
KaTeropuil U TMHTBUCTUYECKUX (PeHOMEHOB. [laHHas cuctema Obl1a 00pa3oBaHa C b0
0osee 3(pPeKTUBHOrO MCIIOIB30BAHMS 3aKIIOUYEHUS SKCIEpTa KakK J0Ka3aTelbCTBa IO
neny (Kysnenos, 2020, c. 8).

B yuebHO-MeTouueckX padoTax Mo TeXHUKE MUChMEHHOW HAyYHOM peuu S3bIK
CyIeOHOT0 IKCIIepTa KaKk TAKOBOU He paccMarpuBaeTcs. OHAKO, Ha HAII B3TJISI, BEChbMa
MOJIE3HBIM I JII0OOro JKcrepTa OyAeT pa3BUTHE HABBIKOB BJAJICHUS HAYYHBIM H
OUIATEHO-ISTIOBBIM CTHUJISIMU JIUTEPATYPHOTO PYCCKOTO SI3bIKA. DTO BAKHO U IIOTOMY,
4TO HAy4YHBIH CTHIIb N0 CYTH siBiiseTcs HeitrpanbubiM (KomecHukosa, 2002, c.9), a
JKCIepT 00s3aH B CBOEM UCCIICJIOBAaHWM ‘7IaTh OOOCHOBaHHOE U OOBEKTHBHOE
3aKJIIOYEHHE MO IIOCTAaBJIEHHBLIM mepes HuUM BompocaM”l. CoOCTaBIEHHIO TaKOro
3aKJTFOYCHUS KaK pa3 [IOMOTaeT OBJI/ICHUE BhINICYKAa3aHHBIMU HABBIKAMH.

HuTepec mpencTaBislOT Takke paboThl MO PUTOPHKE, OCOOCHHO MPUKIIATHON
(3Bepes, 2014; Kopotkuna, 2019; Wachsmuth et al., 2018). Tak kak 3kcrepty 4acto
MPUXOJUTCS Y4YacTBOBAaTh B JOINpOCE, MPOM3BOAMMOM B CyIe WM Y CIeAOoBaTess
(mo3HaBatelsi), TO eMy HQ/JICKHUT BIIAJIETh U YCTHOW peublo. KOHEYHO, MCIOIb30BaTh
“amBokarckoe kpacHopeune” (Watson, 2019) skcrepTy HET HEOOXOAMMOCTH — OJIHAKO,
TEM HE MEHee, OBJIQJICHHE PUTOPHUICCKUMH MTPHUEMAMH BEChbMa MOJIC3HO.

3HaHME JJOTUKU TOMOTaeT dKCIEePTy n30exaTh OMMOOK KakK B XOJ1€ UCCIICIOBAHMS,

TaKk U MPH COCTABJIEHUM 3aKIoueHus skcnepra. K ToMmy ke (popMaan30oBaHHBIM S3bIK
COBPEMEHHOM JIOTMKHM MO3BOJISIET M30€XKaThb CIIOKHBIX S3BIKOBBIX KOHCTPYKIIMH, YTO
o0jeryaer BOCHPUATHE TEKCTa 3aKIO4YeHHs. B OTHOIIEHMM s3bIKa MaTeMaTHYeCKOM
JIOTUKH, Ha Hall B3IV, caMoe JIydlllee ONpeAeNieHusl MPUHAAIeKaT 3aMeuaTeIbHOMY
pycckomy mateMatuky H. A. Jlob6aueBckomy: “[DTOT s3bIK], HE YTOMIISII HaAIMpacHO
HAIllero BHUMaHHMS, OJHOM YepTOH BhIpaskaeT oOmupHbIe TOHATHS (uT. o MBuH, 1983,
c. 54).

Kak yka3bpIBajoch BbIlIe — Cy1€0HBIN SKCIEPT U IKCIEPT-KPUMUHAINUCT 00sI3aHbI
XOpPOIIO BJIaJeTh HAYYHBIM U OQHUIMAIBHO-IETIOBBIM CTUISIMU JIMTEPATYPHOTO S3bIKA.
[Tpu coctaBneHNH MpoIeCcCyaTbHBIX JOKYMEHTOB, JAEJIOBOI MEPEernucKu U 0QpOopMICHUN
BBOJIHOM YacTH 3aKJIIOUEHHs SKCIIEpTa HAJUIEKHUT UCIOIb30BATh O(UIIHATEHO-AETIOBOM
CTHJIb, a IPU OPOPMIIEHHUH UCCIIEIOBATEIBCKOM YaCTH U BHIBOJIOB — HAYUYHBIN CTUJIb.

OpHako TOT SI3BIK, K KOTOPOMY HPUBBIKIN SKCIEPTHI — BBIXOJLbI U3 HAYUHBIX
KpPYroB, HE COBCEM MOJIXOJUT JJIsl TeX LeNel, KOTOpPhIe JOJIKHBI OBITh Peain30BaHbI B
TEKCTe 3aKJIIoueHus sKkcnepra. [I[puunHbl TOMy cineayrolee:

1. M3numHuit “KpeH” COBPEMEHHOI'0 HAy4yHOro s3blka (0COOEHHO B (DU3UKO-
MaTEMaTUYECKUX, XUMUYECKUX M TEXHUYECKHX HayKaX) B CTOPOHY HCIIOJIb30BAHMS
(dopMaTbHBIX CHUMBOJIOB MAaTEMAaTHUECKOM JIOTHKH.

2. Y3kas “ueneBas ayTUTOpHs Hay4HBIX CTaTel.

! denepanbublit 3axk0H Ne73-®3 ot 31.05.2001 “O cyne6Ho-3kcnepTHOI aeaTensHocTH B Poccniickoit deneparuu”. — Ct.16. [lata
obnosenus: 17.04.2021 . URL: https://legalacts.ru/doc/federalnyi-zakon-ot-31052001-n-73-fz-o/(nara obpamenus: 17.04.2021 r.)
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3. Henocratounast  oOmies3pIkoBast  MOATOTOBKAa  COBPEMEHHBIX  HAayYHBIX
PaOOTHHKOB.

DKcnepTy Bcerja He0oOX0AUMO MMOMHUTH TOM, YTO OH, IO CJIOBaM BBIIAIOIIETOCS
COBETCKOT0 M POCCHICKOro sKkcmepra, a.10.H., mpod. HO. I'. Kopyxosa (1928-2015),
“SBIIETCS TIOMOITHUKOM clieJloBaTeNsl Wik cynbu’. Takum o00pa3om, 3akiItoueHHe
JKCIIepTa JIOJKHO YAOBJIETBOPSATH OCHOBHOMY TPeOOBAHMIO — OBITH MOHSTHBIM CYJbE
WM CJIEI0BATEIIO.

[TpakTU4ecKuil OMBIT MOKA3BIBAET, YTO JUISI YAOBIECTBOPEHUS JAHHOTO TPEOOBAHUS
CUCTEMY SI3BIKOBBIX CPEJCTB HEOOXOIMMO aJalTUpPOBaTh JJs Ieleld CyneOHOoM
9KCIIEePTHU3LL. JlJIst 3TOTO HA/IJICHKHUT:

— B UCCIICJIOBATEIBCKOM 4YacTH MPUBOJUTH CIUCOK (B TaOJmM4yHOW Qopme)
TEPMHHOB U COKPAIICHUH, UCIIOJIb3YEMBIX IKCIIEPTOM;

— m30eraThb  CIIOXKHBIX  TpPaMMaTHYeCKMX  KOHCTPYKIUH,  HCIIOJBH30BATh
MPEUMYIIECTBEHHO KOPOTKHUE (pasbl;

— HE 3II0yNoTpeOyaTh hopMynamu;

— HCIIONB30BATh JUIsl MOSICHEHUS TpaUKU U PUCYHKH.

B oTHomeHuu ABYX MOCHEIHUX PEKOMEHIAIM YMECTHO MPHUBECTH HEKOTOPHIE
NPUHIUTBL, chopMyIMpoBaHHbIe 1.T.H., podeccopom B. B. CtpekomnbitoBeiM (1930-
2015), KOTOpBIi BOCIUTAT MHOTHX JEHCTBYIOLIUX YKCIIEPTOB-TPAHCIIOPTHUKOB:

1. “Kaxxnast popMynia CHUXKaeT 4MUCIIo YuTaresei Bjasoe”.

2. “OauH MI0X0M PUCYHOK 3aMEHsIET MATh CTPAHMIl XOPOIIEro Tekcra” (IHT. Mo
Hcaes, 2020 c. 45-48).

Koneuno, 6e3 ucnonb3oBanusi Gopmys1 Cy1eOHOMY SKCIEPTY OOOUTHUCH HENb3S —
HO MX MPUMEHEHHE JIOJDKHO OBITh TAKOBBIM, YTOOBI X0 PacCyXICHUH OBbLI MOHITCH HE
TOJBKO OKCHEpPTY, HO M CIEJNOBaTeNt0 WK cynee. [l 3Toro, Ha Haml B3I,
1eJ1eCO00pa3HoO:

— HCIIONBb30BATh SI3bIK MAaTEMAaTHUYECKOH JIOTMKHU, Hanbosiee MOHATHBIA agpecaTy
3aKJTFOYCHUS — T.€. TaKyl0 CHMBOJIUKY, KOTOpas MPHUMEHSETCS B y4eOHHMKaX (PH3UKH,
XUMHUH U MAaTEMATHKH JIJISl CPETHUX yUeOHBIX 3aBEICHMUIA,

— HE WCIOJNB30BaTh CIIOKHBIE (OPMYIBI, Jaxe €clid OHU TPUBEICHBI B
OUITMATEHBIX METOUKAX — JIFOOYI0 (hOPMYITy MOXKHO KaK YCIIOKHHTb, TaK U YIIPOCTHTH
C MOMOIIBIO TPUEMOB MAaTEMATHKH;

— MaKCHUMallbHO TOJAPOOHO OOBSACHATh (U3MUECKUN CMBICT U Pa3MEPHOCTH
BEJIMYMH, IPUMEHSIEMBIX B (JOpMYJIax.

Hanpumep, oOBsSCHEHHWE TepMUHA HHKXECHEPHO-TPAHCIIOPTHOW JKCIEPTU3HI —
TOPMO3HOTO K03(pPHIHEHTa TT0€3/1a — MOXKHO CENaTh TAKUM 00pa3oM:

“B coomsemcmeuu ¢ “Ilpasunamu mseo8vix pacuémog 0.1 noe3oHou pabomi”
PACUEMHBIM  MOPMO3HBIM KO duyuenmom noe3da HA3bIBAEMCS  OMHOULEHUE
CYMMApPHO20 pACYEMHO20 HANCAMUS 8CeX MOPMO3HBIX KOJIOOOK Noe30d K e20 Macce, mo
ecmbs
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op= Eﬂ ,
+Q

20e Y Kp — cymmapnoe pacuémnoe nadxicamue 8cex mopmo3sHbiX KOJA0OOK noe3od,
me;

P — macca noxomomusa, m.;
Q — macca cocmasa, m.

Takum obpazom, noxazamenv obecneyeHHOCmU noe30a MopMo3amMu — pacyEmHblil
MOPMO3HOU KOIDhuyuenm — npamo nPonopYUOHALeH HANCAMUIO MOPMOIHBIX KOTOOOK
U 06pamHo NPONOPYUOHATIEH MACCe IOKOMOMUBA U COCMABA.

B c6o10 ouepedwv, Ha Hadcamue mopmMo3HbIX KOLOOOK OKA3bLEAIOM GIUsHUE:

— COCMOsIHUE MOPMO3ZHOU CUCmEMbL N0e30d,

—  pedicum ynpaeienus mopmo3amiL;

— Nnoe2ooHvle ycnosus.”’

B nmanHOM mIpEiMepe HCIONb3yeTcs KaK sI3bIK MATEMAaTUKH, TaK U HAYYHBIH CTUIIh
JUTEPATYPHOTO SI3BIKA.

[Ipu cocraBineHMH TaOJMIBI HMCIONB3YEMBIX TEPMHHOB W COKpPAICHUN HAMH
pEKOMEHIyeTCsl KaKk MPUBOAMUTH omnpenencHue tepmuaa corimacHo ['OCTy, tak u — B
ciiyyae HeOOXOAUMOCTH — yKa3aTh pumep (1ao. 1)

Ta6auua 1. [Tpumep TabaMLIbI HCTIOTB3YEMBIX TEPMHUHOB M COKPAILICHUH

Tepmun Omnpenenenue ITpumep
cornmacHo 'OCT P 55056-2012
DneKTpUYeCKu CocraBHas wacTh xeine3HonopoxHoro | KonécHo-
TATOBBIN IIPUBOJ | TATOBOTO MIOJIBUYKHOTO COCTaBa, | MOTOPHBIA  OJIOK
KEJIE3HOJOPOKHOTO Clly’Kalasl JUlsl CO3/IaHUs BpalaroIlero | (TAroBbIif
TATOBOI'O MOJBUKHOTO | MOMEHTA M IIEPENAYU €0 OT TITOBOTO | ABUIATENb,
cocTaBa ANEKTPUYECKOTO JIBUTaTelIs C IOMOIIBIO | pEAYKTOP u
TATOBOM MEpeIaun K KOJECHOW mape KoJ€cHash  Tapa)
TEIIOBO3a
T3I170
<..>
Y cnoBHBIN Pacmugposka
TenerpadHbIi axpec
JCII JlesxypHBIil MOMOIIHUK HadallbHUKA CTAaHIIUH (JEXKYPHBIN MO
CTaHITIH)
<...>
Coxkpaienue Tepmun
KMb KonécHo-moTopHslit 010K
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[Ipn wucnonb3oBaHMM I'paMMaTHYECKMX KOHCTPYKLUMH HaAJIEKUT YUUTHIBAThH
CJIEIyIOIINE OCOOEHHOCTH HAYYHOI'O CTHIISL PYCCKOI'O SI3bIKa:

1. B coBpeMEHHOM Hay4yHOM CTWJIE€ BBIAEISIOT LIECTh MOJACTHIIEH: COOCTBEHHO
HAy4YHBI, HAYYHO-TIOMYJISIPHBIM, yueOHO-HAy4YHBIA, HAy4YHO-AENOBOW, Hay4YHO-
uHbOpMaTHBHBIA W Hay4HO-cripaBouHbiii (Komecuukosa, 2002, c.22). Jlus s3bIka
HCCJIEIOBATENILCKOM YacTH 3aK/IIOYEHHs JKCIEpTa, [0 MHEHHMIO aBTOPOB, OOJIbIIE
MOJXOIUT HE HAYYHBIN, a HAYYHO-TIOMYJISIPHBIN MOJICTHIIb, TAaK KaK OH HCIOJIb3YEeT HE
Y3KOCHEUUAIbHYIO, a OOIIEeyNOTPEOUTENbHYI0O TEPMHUHOJIOTUIO. OTOT IOACTUIIb
JIOTYCKaeT YIpPOIIEHUE OIpeNeiIeHU, IPUMEHEHUE ONMCATENbHBIX 00OpOTOB,
CpPaBHEHUH U IIPUMEPOB.

2. ManouH(popMaTUBHBIE YaCTH CIOKHBIX MPEIIOKEHUH CIIEAYET OMyCKaTh U — IO
BO3MOXXHOCTH — HCIIONIb30BaTh CoOKpaieHus. [Ipumep: Boipaxkenue “HUmerowuecs
OanHble NOKA3bIGAIOM, YMO UYenblll psao Napamempos KONECHO-MOMOPHO20 0O10Ka...”
MO>KHO YIIPOCTUTH 110 BUAA “Ilo umerowumcs oanuvim, napamempol KMPE...”.

3. IIpu dopmupoBanuM MpeAOKEHUS HAJICKUT MPHUACPKUBATHCS KOMIIOHOBKU
“Tema-pema’ T.e. “TO, 0 4€M TOBOPUT aBTOp — YTO 00 3TOM roBopuT aBTop”. Ilpumep:
“Cucmema oxnasxcoenus ousens (TEMa) cocmoum u3 HeCKOIbKUX 21emenmos (pema)”.

4. Ilpu ¢opmupoBaHMM TeKcTa H3 ab3aleB HAJICKHUT TPUACPKUBATHCS
KJIACCMYECKOro MpHUHIHMMA: (OpMYyJIHPOBKA TEMbI — pazpaboTka Tembl — utor. Ilpumep:
“Oxnaxcoarowas AHcuOKOCmMs yuacmeyem 6 menioomeooe Om 6myNloK YUIUHOPOS.
Lupxynupys é cucmeme oxnaxcoenus, ona npedoxparsiem ouseib om nepecpesa. Oovém
arcuokocmu 8 cucmeme — 295 1.

[Tpu odopmiteHUH pe3ynbTaTOB OCMOTPA 0OBEKTA SKCIIEPTU3BI CIIEAYET YUUTHIBATD
TO, YTO 3TOT TEKCT JOJKeH ObITh ‘“‘crioBecHOW Qotorpadueit”. Pasymeercs, k
HKCIIEPTHOMY 3aKJIIOUEHUIO MpUIaratoTcst (oToMaTepraibl, HO OHHU JIOJKHBI JOTIOTHSTh
TEKCT, a HE 3aMEHATb €ro U TeM 0oJiee He IPOTUBOPEYUTH EMY.

OnbIT IPaKTUYECKON SKCIIEPTHON EATEIbHOCTH MOKa3all, YTO “BTOPOM MPUHIUI
CrtpekonbIToBa” XOpOIIO pabOTaeT B CIyuae BhI30Ba HKCIIEPTa HA IONPOC B CY — IMPaB/a,
IOpU YCIOBUM CBOOOJHOTO BJIAJCHMs HKCHepTa s3bIKOM Tpaduku. [ljis Toro, 4roObl
WITIOCTPUPOBATh KaKue-I1u00 mpolecchl (TepMUHAIbHAs OalTMCTHKA, B3aUMOICHCTBHE
BaroHa M *eJe3HOJOPOKHOTO MyTH, JieopMalins MaTepHajIoB M0l Harpy3Koi), y100HO
UCIIO0JIb30BaTh MapKepHYIo A0cKy hopmaTa Al. Ha Hell MoxkHO rpadudecku n3o0paxarb
MIPOLIECCHI, KOTOPBIE OMMCHIBAIOTCS B 3aKJIFOUEHUU SKCIIEPTa, a IPU OTBETE Ha BOIMPOCHI
Cylla WU CTOPOH — OBICTPHIM PHUCYHKOM WM CXEMOW MpPOMIIIOCTPUPOBATH CBOE
BbICKa3bIBaHUE.

OtcyTcTBME BHHMMAaHUA K S3BIKY CyJE€OHO-TEXHMUYECKHUX OJKCHEpTHU3 U
KPUMMHAJIUCTUKH MOJET UMETb CEPbE3HbIE IOPUAUYECKUE IIOCIEICTBUS H3-3a
BO3MOXXHOTO HEJOTIOHUMAaHMsI U3JaraéMoro HKCIEpPTOM Yy4YaCTHUKaMU CyAeOHOro
npouecca. IIpeseHranus 3KCrepTHOroO 3aKJIFOUYEHUs JOJDKHA ITPOU3BOAUTHCS B HAy4YHO-
MOMYJISIPHOM cTUjie 0€3 y3KOCHEeIUaIM3UPOBAHHBIX TEPMHUHOB, CIOXKHBIX (POpMyT H
IPOMO3JIKUX  JIMHTBUCTHYECKUX  KOHCTPYKLMH. PeKOMEHIyeTcss  HMCIIONb30BaTh
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BU3YaJIbHOE COMPOBOXKICHHE, S3BIK MATEMAaTUYCCKOW JIOTUKH, MOAPOOHO OOBSCHATH
buznyecKuil CMBICT U PA3MEPHOCTh MPECTABISIEMbIX BETUUYHH.
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Abstract

The forensic institutions of the Russian Federation draw on the advanced achievements of science and
technology to account for the state of modern crime, the methods of committing and concealing crimes. In
order to achieve this efficiency at the present stage, issues of technological support of forensic expert
activity are of particular relevance. Based on an analysis of the scientific knowledge-base, it is noted that
for the successful solution of tasks through the effective use of innovative technical and forensic tools, the
organization of forensic expert activity involves the introduction of automated workstations. However,
when creating some of them, the developers focus exclusively on the technical side of the issue which
reduces the possibility of including the complexities of solving expert problems. In this case, one is not
dealing with an expert's workstation, but with a set of technical means aimed at performing individual
operations in the technological chain of production of an expert study (calculation of parameters, storing
information, printing out the text of the conclusion, etc.). An automated workstation should include not
only a set of technological solutions for various forensic tasks and databases, but also programs that
facilitate the creation of expert opinion required for court sessions, including a presentation of the
processing sequence of the analyzed objects. In the development of the question, the characteristics are
shown of the currently established expert automated workstations (,,POISK”, “Raster” etc.). An automated
workstation of an expert and its educational modification are effective tools of modern expert technologies
that allow solving problems in the production of forensic examinations, conducting forensic records, as
well as training specialists at a fundamentally new level. Their use makes it possible to optimize the solution
of practical and educational problems, which contributes to improving the quality of disclosure and
investigation of crimes in general.
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Cneyuanvnouil evinyck: Texnonozusa Kpumunanucmuxu u Cyoedonoii Ixcnepmu3ol

ABTOMATH3HPOBAHHOE padouyee MECTO IKCIEPTAa KAK
HHCTPYMEHT TeXHOJOTM4YeCKOro odecrnevyeHus: Cyae0Ho-
IKCIEPTHOM JeSITeJIbHOCTH

Urops Bnagumuposuy Jlateimos (<)
Cankr-IlerepOyprekuii noaurexuudeckuit yunsepeuret [lerpa Benukoro (CII6ITY), yi.
[Momurexumueckas, 1. 29, Cankrt-IlerepOypr, 195251, Poccns

latyshov@gmail.com

AHHOTANUA

O¢ddexTuBHOCTF PAOOTHI HKCHEPTHO-KPUMUHATUCTHICCKIX U CYHCOHO-OKCIIEPTHBIX  yUPEkKICHHIH
Poccuiickoit @enepaunu B 4uciae NPOYUX YCIOBUHN ONPEAENIAET UCIIOJIb30BAHNE MEPENOBBIX TOCTHKEHHUI
HayKd W TEXHHUKH, Y9€T COCTOSHHSI COBPEMEHHOI IMPECTYIMHOCTH, CIIOCOOOB COBEPIICHUS W COKPBITHS
npectyruieHuit. [Ipu 3ToM, Ha COBpEMEHHOM 3Tare 0COOYIO aKTyallbHOCTh B JOCTIDKCHUH 3P PEKTUBHOCTH
MpUOOPETAIOT BOMPOCH TEXHOJOTMYECKOTO 00eCHeueHus CyeOHO-IKCICPTHON MCSITEIBHOCTH. XOI H
pe3ybTaThl HccaeqoBanus. Ha OCHOBE aHasm3a HAYYHBIX 3HAHUHN CYJcOHOM 3KCTIEPTH3BI OTMEUYCHO, YTO
yCHEIIHOe penieHrue 3a7ad 1m0  JI(PQPEKTHBHOMY HCIOJIb30BAHHIO HHHOBAI[MOHHBIX  TEXHUKO-
KPUMUHAIUCTUYECKUX CPEACTB M METOJOB DJKCHEPTHOTO HCCIENOBAHMs, OpTraHu3aiuu CyaeOHO-
IKCIEPTHON [EATEIBHOCTH O0OECIeYrBaeT BHEIPEHHE aBTOMATH3UPOBAHHBIX PabOYMX MECT JKCIepTa
(manee — APM skcnepra, APM). OaHako, pu cO3/JaHUM HEKOTOPBIX U3 HUX pa3paboTUrKy AENal0T aKIeHT
WCKJIIOYUTEJIBHO Ha TEXHUYECKOH CTOpPOHE BOINPOCA, YTO CHIXKAET BO3MOXKHOCTH HCIIOJIb30BAHUSA
KOMILIEKCOB B PEIICHUH SKCIIEPTHHIX 3a/1a4. B 3ToM cirydae 3to He APM skcnepTa, a HA00p TEXHUIECKUX
CpPElCTB, HANpaBJICHHBIX HA BBHINOJHEHUE OTIEIbHBIX ONEpAldid B TEXHOJOTMYECKOH LIETOYKe
MIPOM3BOJICTBA SKCIIEPTHOTO HCCIEAOBaHHA (pacdyeT MmapaMeTpoB, XpaHCHHE WH(OpMAIH, pacredaTka
TEKCTa 3aKITFOUSHUS U TIp. ). APM I0DKHO BKITIOYATH HE TOJIBKO COBOKYITHOCTh TEXHOJIOTHIECKUX PEIICHIUH
pa3HOOOpa3HBIX KPUMHUHAIMCTHYCCKUX 3a1a4 W 0a3 JaHHBIX, HO W IPOTPaMMBI, CIIOCOOCTBYIOIIHE
CO37aHuI0 TpeOyeMbIX ISl CyIeOHBIX 3aceIaHUl SKCIEPTHBIX 3aKIIOYSHHH, BKIIOYAsl MPE3CHTAIUIO
MOCIIEI0BATEILHOCTH O0pabOTKM aHamu3upyeMbIX OOBEKTOB. B pasBuTHE BOmpoca PacKPBITHI
XapaKTepUCTUKN PaCIpoCTpaHeHHbIX Ha mpakTuke APM oskcmepra — ABUC “TIOMCK”, cuctembl
[TATIMJIOH “Pactp” u ap. [Ipeanoxena pazpadoTka Mo UIMPOBAHHOM 0] 3a/1a4M Y4eOHOTO Ipoliecca
t¢opmer APM — aBTOMaTH3MpPOBAHHBIX y4eOHBIX MecT (namee — AYM), ompeneneHa €ro CTpyKTypa,
XapaKTepUCTUKN HH(POPMAIMOHHBIX 00pa3oBaTelbHBIX pecypcoB. APM skcrnepra 1 AYM sBastoTcs
3(h(EeKTUBHBIMU WHCTPYMEHTAMH COBPEMEHHBIX JKCIEPTHBIX TEXHOJIOTHH, IO3BOJSIONIMMHU pPelaTh
3aJja4d M0 MPOU3BOJCTBY CYACOHBIX IKCIEPTH3, BEACHUIO 3KCIICPTHO-KPUMHHAIHCTUYCCKUX YUYETOB, a
TaKk)xe MOJATOTOBKM CIIELUAIMCTOB HAa MPHUHLMIIKAILHO HOBOM YpoBHE. X HCHOJIb30BaHUE MO3BOJISIET
ONTUMH3UPOBATH PEIICHUE MPAKTUYCCKUX W O0pa30BATEIBHBIX 33/1a4, YTO CHOCOOCTBYET IMOBBIIICHUIO
KauyecTBa PAaCKPBITUS U paccie0BaHus NPECTYINIEHUH B LIEJIOM.

KaroueBble cioBa: ABTomMartusupoBaHHOe pabouee Mecto dkcrepra; CyneOHO-
OKCTIEPTHAS JCSITEIBHOCTD; TEXHOIOTHS.
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ABTOMATH3HPOBAHHOE padouyee MeCTO IKCIEPTAa KAK
HHCTPYMEHT TeXHOJOTH4YeCKOro odecrneyeHust cy1eOHo-
IKCIEPTHOM JeSITeJIbHOCTH

D¢ heKTUBHOCTE PabOThI CYyACOHO-IKCIIEPTHBIX YUYPEKIECHUN, B YHUCIEC MPOYHX
YCIIOBHHA, OTIpeNieNsieT UCTIOIb30BAHUE TIEPEIOBBIX TOCTHKECHUN HAYKH U TEXHUKHU, YUeT
COCTOSTHUSI COBPEMEHHOM TMPECTYMHOCTH, CIOCOOOB COBEPILIEHUS U  COKPBITHS
npectyruieHnii. Oco0yi0 akTyaabHOCTh B 3TOM HMMEIOT BOIIPOCHI TEXHOJOTHUYECKOTO
obecrieueHUs CyIeOHO-IKCIEPTHON MJESITeNbHOCTH, BKJIIOYAs IIMPOKOE BHEAPEHHUE
ABTOMATH3UPOBAHHBIX PA0OYHMX MECT IKCIIEPTa.

CraHoBiIeHHE M pa3BUTHE CyAeOHO-OKCIEPTHBIX yupexaeHuil Poccuu B pasHbie
TOJbl XapaKkTepu3yeT pa3pabOTKa M COBEPUICHCTBOBAHWE HAYYHBIX U METOJIUYECKUX
OCHOB  CyACOHBIX OKCIEPTH3, IMOUCK MOJAENU  OpraHu3aluu  JeSTeNbHOCTH
IIOAPA3/ICJICHNN, COOTBETCTBYIOIIEH CTOSIIMM HAa TEKYIIMH NEpUOoJ 3aJadaMm o
MPOU3BOJICTBY CYJEOHBIX AKCIEPTHU3, YUACTHIO B CIEICTBEHHBIX NEHCTBUSX, BEACHUIO
DKCIIEPTHO-KPUMUHAIUCTUYECKUX YyueToB. M ecim BO Bropoi nosioBuHe XX Beka
0COOYI0 aKTyaJbHOCTh MPHOOPENH BOMPOCHl aBTOMATH3AIMH M KOMIBIOTEPU3AINH
OTIICTBHBIX BHUIOB CYACOHO-IKCIIEpTHOU nesTenbHOcTH (DmkyooB, 1977, c. 34-54;
Oiicman, 1980, c. 43-58; Illnaxos, 1984, c. 2-18; Toncryxuna, 1999), To ceituac peub
uaer o moucke 3SPGEKTUBHBIX (OPM HMCIONB30BaHUS WHHOBAIIMOHHBIX TEXHUKO-
KPUMUHAIUCTUYECKUX CPEICTB M METOAOB MCCIEAOBaHUS, OPraHU3allUU apXUTEKTYPhI
paboyero  mpoCTpaHCTBa  CyAeOHOTro  JKclepra NOpU  NPUOPUTETHOW  poJn
MH(OPMAIIMOHHBIX TEXHOJIOTH.

Bo3MoxHOCTH  yCIEmIHOTO pemieHusl 3aJad  TMpeNocTaBisier Takas (opma
OpraHu3allil M TPOU3BOJACTBA CYJIEOHBIX OKCHEPTH3, BEAEHUS DKCIEPTHO-
KPUMHHAIMCTHYECKAX YYETOB KaK aBTOMATH3UPOBAaHHOE pabouee MECTO JKCIepTa —
APM »skcnepra. Ocoboe MecTO B pa3BUTHM KPUMUHAIMCTHKM 3aHUMAlOT HOBBIE
udpossie cpeacTBa ananusa (Bouchaud et al., 2021; Nelson et al., 2014; Padilla, 2021;
Ramadhani et al, 2020), cymectBytor APM st paboTsl ¢ nuppoBEIMU MaTepHaIaMH
(Carrier, 2017; Chernyshev et al., 2017; Hassan, 2019; Lin, 2018). Hab6mogaercs
aKTUBHOE cONmkeHne MUQpoBbIX U TpaauimoHHbix MeTonuk (Hildebrandt et al., 2011;
Latzo, 2021).

Ucnons3oBanne APM B pabore cyaeOHOro 3KCHepTa HarisHO HUTIOCTPUPYET
peanu3alio Ha TMPAaKTHKE OJHOTO M3 OCHOBHBIX MPHHIMUIOB CyIeOHO-IKCIEPTHON
NeSITeIbHOCTH — BCECTOPOHHOCTH W TOJHOTBHI ~HCCIICOBAaHHUM, MPOBOJAUMBIX C
HCIIOJIb30BaHNEM COBPEMEHHBIX JTOCTHKEHUN Hayku U TeXHUKH (cT. 4 3 ot 31.05.2001
Ne 73-®3 “O rocymapcTBeHHOU CyneOHO-IKCIIEPTHON NesATeNnbHOCTH B Poccuiickoit
denepanun’).

Cnenyer ckazatb, uro Tema APM »skcnepra He sABisgercs HOBOW. Ilpuuewm,
OOJIBPITMHCTBO HAYYHBIX HCCIEIOBAaHHNA HE PACCMATPHBAIOT IMPOOJIIEMY KOMIUIEKCHO,
oOpariasich JMIIb K OTASTbHBIM BOIIPOCAM UCIIOIb30BaHHUS COBPEMEHHBIX TEXHOJIOTHII B
PEIICHHH SKCIEPTHBIX 3a/ad B KOHKPETHBIX O0O0JacTAX HAaydYHOW W TPAKTUIECKOM
nesitenbHOCTH (Xomenko, 2012, c. 190-194; Bynrakos, 2014, c. 14; XXuranos, 2018,
c. 11-14; Stevenson et al., 2020; p. 1005-1008; Van der Mussele, 2021). 3a ckoOkamu
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UCCIICIOBAaHUI OCTAETCsl OPraHU3aLus MPOU3BOICTBA CyJeOHBIX dKcnepTu3. JlanHas xe
CTOPOHA, 110 HAIIEMY MHEHHUIO, SIBIISIETCS] BECbMa Ba)KHON B TEXHOJIOTHYECKOM IIPOLIECCe
CyneOHO-9KCIIEPTHBIX UCCIICAOBAHMM.

Bo3MmorkHO, He 6e3 BiInsHUA JaHHOTO 00cTosATeNIbcTBA TeMa APM oKOHYaTeIbHOTO
pemieHus emie He Hamwia. [lo mpekHeMy akTyasleH BOMpOC — Kak 3(PQPEeKTHBHO
ucnonb3oBath APM npu npon3BoICTBE Cy1€OHBIX SKCIIEPTU3 U UCCIIEI0OBAaHUN, BEICHUN
AKCIEPTHO-KPUMHUHAIUCTUUECKUX YUETOB.

Pemenue 3agaum, mo HameMmy MHEHHIO, IIPU3BaHbl OOECIEYUTh PACCMOTPEHHE
APM kak MHCTpyMEHTa OpraHu3aluu pabodero mpocTpaHcTBa CyJaeOHOro 3KcIepra,
o0ocHoBaHMe mnpeaMeTHbIX APM skcrepra, MOBBIIIEHHE HMX TEXHOJIOTMYECKUX U
UHPOPMALMOHHBIX pecypcoB. CXOAHBIN MOIXOA BBICKa3aH W APYTUMH aBTOpPaMHU
(PeBunckuii, 2017, c. 217-224).

Kax mnokazamo Bpemss APM oskcnmepra cranu HENpeMEHHbIM aTpuOyTOM
COBPEMEHHBIX HKCHEPTHBIX JIAOOPAaTOPHil, BBHINOIHSS (YHKLUU TEXHOJOTMUECKUX HU
MH(POPMAIMOHHBIX OMOPHBIX IIIOMIA/IOK.

OpHako, rpu co3nanuu psga APM skcnepra, HEKOTOpbIe pa3padOTYUKU JAETat0T
AKILIEHT UCKJIIOYUTEIbHO HA TEXHUYECKOW CTOPOHE BOIIPOCA, UTO CHUYKAET BOZMOXKHOCTHU
UX MCIOJb30BaHUS B PELICHMM JKCIEPTHBIX 3azad. [Ipencrasisercs, 4To B AAHHBIX
ciydasix Mbel uMeeM zeno He ¢ APM skcnepra, a ¢ HaOOpOM TEXHMUYECKUX CPEICTB,
o0ecreynBaroIUX BbIMOJIHEHUE OTIECJIBHBIX ONepaluii B TEXHOJIOI'MYECKOW ILENOouKe
IIPOM3BOJICTBA  JKCIIEPTHOIO  MCCIEAOBaHUSA  (pacueT IapamMeTpoB, XpaHEHUE
uH(pOpMalnK, pacreyaTka TeKCTa 3aKJII0OUeHUS U TIp.).

CoBpemennsie APM »skcmepra, B CBOEM OOJIBIIMHCTBE, 9TO KOMIUICKCHI,
O0BEIMHSAIONMINE PECypChl KPUMUHAJIUCTHUYECKOW M KOMIBIOTEpPHOW  TEXHHKH,
MpOrpaMMHOTO o0OecrieueHus, ”HPOPMAIMOHHBIX 0a3 TAHHBIX 00 00BEKTAX IKCIEPTHHIX
UccieIoBaHui 1100 00BEKTaX IKCIEPTHO-KPUMHHATIMCTUYECKUX YUETOB.

APM »skcnepra sBnsercss TOM (OpMOHM OpraHu3alviyd TMPOU3BOJICTBEHHOM
NEeSTeIbHOCTH, B paMKaX KOTOPOM TEXHOJOTMUeCKHUHl W HH(OPMAIMOHHBIA pecypc
o0ecreunBaroT pelIeHne IKCIEPTHBIX 3a/1a4, OCTABJISAs B IPOILIOM PYTUHHBIE ONlepaliuu
PYYHOT'O IOUCKA, ONMCAHUs, PACYETOB, IPOBOIUMBIE CYZEOHBIM KCIIEPTOM.

Cnenyer cka3aTb, YTO TEXHOJOTMYECKHE M HH(YOPMAIIMOHHBIE BO3MOXHOCTU
npeaMeTHelx APM skcnepra onpeaensrorcs 3aJadaMy, KOTOpbIE NPU3BaHbl pelIaTh
JaHHBIE aNNapaTHO-TEXHUYECKHE KOMILJIEKChI — MPOU3BOJCTBO CYAEOHBIX IKCIEPTHU3
COOTBETCTBYIOIIUX BHJIOB JHOO BEIEHHE HKCIEPTHO-KPUMUHAIMCTUYECKUX YYETOB
KOHKPETHBIX 0ObEKTOB.

OtmeTnM, 4TO JIOMOJHUTEIBHBIE PECYpPChl TEXHOJIOTMYECKMM nmoreHuuan APM
MPEIOCTABIISAIOT UHTEIPUPOBAHHBIE B HETO KPUMHHAIMCTUYECKAsi TEXHUKA U CEPBUCHBIE
OPOAYKTHI, NpPeAyCMaTpUBAIOIIME BBINOJHEHHE IPOrpaMM IOMCKa OOBEKTOB IO
3aJJaHHBIM MapameTpaM, paboTy ¢ M300pakeHUSMHU, MMOATOTOBKY TEKCTOB JKCIIEPTHBIX
3aKJIFOYEHUN U JIp.

Haubonbiiee pacrnpocTpaHeHHe cpelrd MOMCKOBBIX CHCTEM B HACTOAIIEE BpeMs
HOJYYHJIM aBTOMATU3MPOBAHHBIE OaJIMCTUYECKUE HJICHTHU()PUKALMOHHBIE CHCTEMBI
(manee— ABUC) ABUC “Tlouck”, ABUC “Apcenan”, ABUC “TAUC”,
aBTOMATH3UPOBAHHbIE JAKTUIOCKOMMYECKHE WH(POPMALlMOHHbIE CHUCTEMBI (lanee —
AINC) AIUC “TIATIMJIOH”, AIUC “COHIA”.
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YcnenrHo nponuy anpobdanuro npenmerasie APM skeniepra 3A0 “TIATIMIJIOH”
(r. Muacc Yensounckoii oonactu), OO0 “CJL nmxuaupuar” (r. Cankr-IlerepOypr) u
ap. Ilpu stom, Oonpinas 9YacTh TEXHUKM M IMPOTPAMMHBIX TPOJYKTOB SIBIISFOTCS
WHHOBAIIMOHHBIMU ~ Pa3pa0OTKaMH, COOTBETCTBYIOIIMMH BCEM  HEOOXOAUMBIM
TEXHUYECKUM TpPEOOBAaHMSIM, a WX CTOMMOCTh B pa3bl HIDKE, YeM aHAJIOTUYHBIC
3apyOeKkHbIe 00pa3IIbl.

Opnnum u3 npumepoB npeameTHsix APM skenepra siBnsercs cucrema [TAITNIJIOH
“Pactp”, mpeacrapisonias co00i COBPEMEHHYIO MPUOOPHO-aHAIMTUYECKYIO0 0a3y aJis
IPOM3BOJICTBA TPACOJOTHUYECKUX, OAUTMCTUYECKUX, NAKTUIOCKONUYECKUX U JPYTUX
BUJIOB CYyI€OHBIX IKCIEPTHU3.

[TAITNJIOH “Pactp” obecrnieunBaert:

— CO3[]aHUE CIELHUATU3UPOBAHHBIX, 3alUIIEHHBIX 0a3 JAaHHBIX JUIS XPAHEHUS
U300paxeHH, JOKYMEHTOB, SKCIIEPTHBIX 3aKIIOYCHUI B SJIEKTPOHHOM BHUJIE;

— TMOJy4YeHHE U BBOJ B 0a3y JaHHBIX W300paK€HU 0OBEKTOB MCCIIETOBAHHUM U3
pa3IMYHBIX HCTOYHUKOB;

— Hepaspylaronme Mpeodpa3oBaHus TUQPPOBBIX HU300paXKCHWH B  IEIIX
YIIyYIlIEHUE UX 3PUTEILHOTO BOCIIPUATHS U BBISIBIICHUS TPYIHO PAa3TUYUMBIX JeTalei;

— HCCIeoBaHUsl H300paKeHUH, BKIIOYas CpPaBHUTENbHBIE HCCIEAOBaHUS, C
00s3aTeNbHBIM COXPAaHEHHEM HMCXOJHOTO M300paKEHUsI U UCTOPHM €ro MOAU(UKAINH,
neyath u300paxkeHuii (puc. 1-2);

— CO3JaHUE [JOKYMEHTOB II0 pe3yJbTaTaM »3KCIEPTU3bl C MCIOIb30BaHUEM
UCXOJIHBIX U 00pabOTaHHBIX N300pakeHHH, IeuaTh SKCIEPTHBIX 3aKIIOUCHUH.

Pemienne momoOHBIX MPUKIAIHBIX 3371a4d obecrneunBaeT Takke APM skcnepra —
®oro-monyns “POISK”. IlomoxurenpHple pe3yabTaTbl HaMU IIOJY4YEHBl U IIPH
pa3paboTke MNpPOrpaMMHOro oOecreueHus: MJis paclpoCTPAaHEHHOIO Ha MPAKTHKE
MHUKpOCKOIa cpaBHeHUs: kpuMuHanuctuyeckoro MCK-3-1 (mpoussoactso AO “JIOMO”
r. Cankr-IlerepOypr) (Jlateimos, 2020, c. 73-75).

Pucynok 1. CoBmenienus Pucynok 2. [Ipumenenue ¢pyHKkumu
M300paKeHUH 1O CII0KHOHN JIMHUN Kommnaparop npu coBMenIeHun roJJOBbIX
pasnaeia, 06pa30BaHH0P"I MacKou KOJI€ll Ha CIUJIaX CpaBHUBAEMBIX 00BEKTOB.
[IPO3PAYHOCTH, 3aJaHHOU Ha IIEPBOM
M300paKCHUH.
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Tema APM s3kcnepra UMEET CBOE pa3BUTHE B BOIIPOCE NMOATOTOBKH CIIELIMATIMCTOB
(Nodeland & Belshaw, 2020; Parvez et al., 2017). B nHacrosiiee Bpemst BHeapenue APM
B 00pa3oBaTeNbHbI TPOIECC BY30B, OCYIIECTBISIOUIMX IOATOTOBKY CyAEOHBIX
9KCIIEPTOB, BBI3BIBAET HEOOXOAMMOCTh U3YUECHUS 00y4aeMbIMU COBPEMEHHBIX 00pa310oB
KPUMUHAIACTUYCCKOW TEXHUKH, MPOTPAMMHBIX MPOIAYKTOB, ¢ KOTOPBIMH OHU OYyIyT
MMETh JIEJIO Ha MPaKTUKEe M0 OKOHYaHUHU By3a. B ux uucio, 6e3ycnoBHo, Bxoaat u APM
JKCIIEpTA.

Opnnako, pecypcsl APM »skcmepra HE MOTYT B HYXHOW Mepe 00ecreuuThb
noTpeOHOCTH Yy4eOHOTO Ipolecca MO MPUYMHE TOTO, YTO OHM MPEAHA3HAYCHBI IS
pellIeHus MPAaKTUYECKUX SKCIEPTHBIX 3a/1a4, a JUJAaKTHKA U y4eOHbIe 3a7aul OCTAIOTCs
BHE ero opmara.

C nenpto pemeHus mpodieMbl HaMu MPEATIOKEHO CO3/1aHNe AaBTOMATU3UPOBAHHBIX
y4eOHBIX MECT IKcIIepTa-KpuMUHanucTa — AYM Ha HHCTpyMEHTaJIbHOM U IPOrpaMMHOMN
6aze APM »skcrnepTa, UX MOCTPOCHHE MO MOIYIBHOMY MPHHIIMITY, MO3BOJISIOIIEMY
BBICTPAUBaTh Pa3HbIE BAPUAHTHI Pa3MEIlaeMbIX HAa ATOU IJIOIAJKE YUEOHbBIX JUCLMILIIUH
(JTarbrmos, 2016, c. 53-56).

B otiinuue ot APM, Boznaraemsie Ha AYM 3amaun, onpeaensitoTes, IpexIe BCero,
NOTPeOHOCTIMU 00pa30oBaTEeNILHOTO Mpoliecca. B ux uucne momyudeHue oOydaeMbIMU
3HaHUN MO NMPOQPMII0 CHELMATBLHOCTH, KOHTPOJIb UX KadecTBa 3HAHUM, NpUOOpeTeHue
HABBIKOB pabOThl HA KPUMUHAIMCTUYECKON TEXHUKE U 000pyaoBaHuu. B obecrnieueHuun
TOr0  MOXKET  OBITh  3aJeCTBOBAaH  INUPOKUH  CHEKTp  HMH(OPMAIMOHHBIX
oOpa3oBaTenbHbIX pecypcoB. Kpome Toro, AYM f015kHO BKITHOYATh B ce0s1 TEXHUUYECKHUE
U 1porpammHeie pecypcsl APM  oskcmepra, BKIIIOYas pas3iIMyHbIE IPUKIIAIHBIE
MpOrpamMMBbl pelIeHUs SKCIIEPTHBIX 3a4a4 U Ap.

ITo pesynbraram paboT HamMu pa3paboTaH U Tpolen amnpobanuio Ha Kadeape
TPacoJIOTHH OaNTHCTUKH y4eOHO-Hay4HOTO KOMILIEKCa JKCIIEPTHO-
KPUMUHAIMCTUYECKOM esaTenbHOCTH Bonrorpaackoi akagemun MB/] Poccrn onbITHBII
obOpazerr AYM »skcnepra-kpumuHanucra. OH mpeacrasiser co0oil  ammapaTHO-
IPOrPaMMHBIM  KOMILIEKC, BKJIIOYAIOIIUN TEXHUYECKUE CpeICTBA (TIEPCOHANBHBIN
KOMIIBIOTEP, KpUMUHATUCTUYECKAs TEXHUKA), X POrpaMMHOE 00ecTiedeHHe U CPeACcTBa
MH(OPMaLIMOHHOTO 00pa30BaTENIbLHOTO pecypca.

TexHnueckue cpencTsa B cTpykrype AYM:

e mnepcoHanbHbl kommbloTep (IIK): cuctemHbIil 60K, MOHUTOp, KJIaBHATYpA,
MBIIIIb IPUHTEP, CKAHEP;

® KPUMHHAJIMCTHYECKasi TEXHUKA (MUKPOCKOIIbI, KOMIIAPATOPhI), OCBETUTEIHLHOE
obopynoBaHue, cpeiactBa (GoTo- U BHUIAEO (QUKcAMH OOBEKTOB, WHCTPYMEHTHI U
YCTpOMCTBa JIsl MPOU3BOJICTBA U3MEPEHHUIA.

B ocnHoBHOoM oxHe AYM pa3memnieHsl pas3fenbl 10 BbIJIEJIEHHBIM 00JacTsiM
HAy4YHBIX 3HAHWUM W BUJAM TPAAUIIMOHHOW KPUMHUHAIUCTHYECKON DKCIEPTU3BI:
“bammuctuka”, “Tpaconorusa”, “Iaxtunockonus”, “HccienoBaHue XOJOJHOTO U
METaTeNbHOT0 OpPYKUsSI’, pa3/ieibl BUIOB UH(POPMAIIMOHHBIX PECYPCOB, MPOTPaAMMHBIX
pecypcoB, TOMCKOBOE OKHO (puc. 3).
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Pucynok 3. OcHoBHO 3kpaH MeHI0 AYM

B paznen naopmMannoHHBIX 00pa30BaTEIBHBIX PECYPCOB BKIIOUYCHBI:

— HOpPMAaTHUBHO-TIPaBOBbIE MaTepHUAaIbL;

— ydeOHas JUTEpaTypa;

— y4eOHO-METOUYECKNE MaTEePHUAIbI;

— Hay4Has JUTepaTypa;

— MYJBTHMEIUIHBIE PECYPCHI;

— cIpaBOYHbIe MaTepuaisl (puc. 4);

— HWHTEpPHET UCTOYHHKH;

— MaTepHalibl SKCIEPTHON MPAKTHKH.

B otux pasgenax pasmeneHa TeKCTOBas HHGOpMalus W WILUIIOCTPATHBHBIN
MaTepual.

[IporpaMmMHbIe pecypchl BKIIOUAIOT B ce0sl:

— IporpamMmsl paboThl ¢ H300paKEHUSIMH;

— IpOorpamMMmbl U3MEpPEHHIA;

— IporpamMMbl pacueTa napaMeTpoB;

— MpOrpamMmbl MOATOTOBKY 3aKIIOUEHUS SKCIIEpTa.

B AVYM npenycMOTpeH aBTOMAaTH3MPOBAHHBIA MOMCK HYXKHOI'O Marepuana Io
3amnpocy.

B npuknagnoMm acnekre paznensl AYM CHCTEMHO OTpaKarOT HaydyHblE 3HAHUSA
cyneOHOM  OalIMCTUKM,  TPAacOJOTHH,  JaKTHJIOCKONHUH,  CyIeOHO-3KCIIEPTHOTO
MCCIJIEJOBAHMSI XOJIOJHOTO U METATEIBLHOT'O OPY’KHUs, CBEIEHUS O METOINKAX IKCIIEPTHBIX
UCCIICIOBAaHUM, KPUMHUHAUCTUYECKOH TEXHMKE U IPOrPaMMHOM 0OeCHeueHHH,
UCTIOJIb3YEMBIX JUIS BBISIBIICHUS CBOMCTB U MPU3HAKOB MCCIETyEMBIX OOBEKTOB.
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“Cailra-410" “Caiira-410"an. 02
"Saga410"  “Saiga-410"ver.02

THRKOCTBOMLHOE OpYKIte

“Caitea-410" wan. 02
*Saiga-410" ver. 02

“Cala-410" (RCTMACCORS NEWXIBA C 1OBOPOTHON URKOAK
*Saiga-410" (plastic buttstock with rotary cheek)

“Caitra-410" wen. 02
*Saiga-410° ver. 02

Pucynoxk 4. Pazgen AYM “CnpaBounuku”

BeiBoabI. Pe3ynbraTel IPOBEIEHHOTO UCCIEN0BAaHUS [TO3BOJISIIOT TOBOPUTH O TOM,
yro APM sBnsercs 3(QQEKTUBHBIM HHCTPYMEHTOM COBPEMEHHBIX OSKCHEPTHBIX
TEXHOJIOTHH, TO3BOJISIOMIMM pEIIaTh 3a/la4ud 10 TMPOU3BOJCTBY CYACOHBIX IKCIEPTH3,
BEJICHUIO 3KCIEPTHO-KPUMUHAIMCTUYECKUX YYE€TOM Ha [PUHLIUIUAIBHO HOBOM
KauecTBeHHOM ypoBHe. KonnentyansHo APM skcniepra —3T0 anmnapaTHO-IPOTrpaMMHBII
KOMIUIEKC, OOBEIUHSIOMNN BO3MOXXHOCTH BBOJMMBIX B HEr0 TEXHUUYECKUX CPEJCTB U
MPOrPaMMHBIX TPOJYKTOB, CO3JAIOIINNA HEOOXOAMMBIE YCIOBUS JUIsl OpraHU3aluu
pabouero MpPOCTpaHCTBA CyIeOHOTO OKCIEpTa, CHUCTEMATHU3allMd U  XpaHEHUS
KPUMUHAQJIUCTUYECKH  3HauuMOM uHpopmanuu 00 00bEKTax  HCCiIeN0BaHUS,
MCIIOJIb30BaHNUsl MHHOBALIMOHHBIX MPUEMOB 0(hOPMIIEHHS 3aKIIIOUEHHI dKCTiepTa.

APM n0omkHO BKIIOYAaTh HE TOJBKO COBOKYNMHOCTh TEXHOJOTMYECKHX PELICHHM
Pa3HOOOPA3HBIX KPUMHUHAIMCTHYECKUX 3amady M 0a3 JaHHBIX, TpeOyeMbIX is
TE€XHUYECKOT0 CHEIHAINCTa, HO U IPOTrPaMMBI, CIOCOOCTBYIOIINE CO3/IaHUIO TPEOYEMBIX
JUIs Cy/1eOHBIX 3aceaHuil JOKYMEHTOB, HCIIOJIb3Ysl MOIy4YEeHHbIE SKCIIEPTaMH JIaHHbIE U
3aKOHOJIATeNIbHO 3akperyieHHble (opMmel. Ilpu stom APM mnosBonser caenathb
MIOCJIE0BATEIBHOCTD 111ar0B B AaHAJTUTUYECKOM AEATEIbHOCTH IKCIIEPTA IPO3PaYHBbIMU U
JOCTYIHBIM JJIs1 IPEJICTABIEHHUS B CyJIE.

PazButnem tembr APM sBisiercs ero obpasoBaTenbHas Moaudukanus — AYM,
npeHa3HaYeHHas A oOecreyeHus MOATOTOBKU crenuanuctoB. COOTBETCTBEHHO
JaHHOMY MOJXOJy B CTPYKTYpY MNpeasiokeHHOro aBTopoM AVM BrkimtoueHsl APM
JKCHepTa, HH(POPMAIIMOHHBIE 00pa30BaTeIbHBIE PECYPCHI M MPOrpaMMHOE 0OecTieueHrne
10 UX UCIOJIb30BAHUIO B y4€OHOM Ipoliecce.

HcnonwzoBanne APM skcnepra 1 AYM B AeSTeNbHOCTH CyIeOHOrO dKCIepTa u
MOJrOTOBKE  CIELMAINCTOB  JAeT  BO3MOXKHOCTb  ONTHMHU3HPOBATh  PELICHHE
MPAaKTHUYECKUX M 00pa3oBaTeNbHBIX 33/Ja4, a B KOHEYHOM HTOre — CIOCOOCTBYET
MOBBILIICHUIO KaY€CTBA PACKPBITUS M PACCIIEJOBAHMSI IPECTYIIJICHUH B LIETIOM.
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Abstract

The digitalization of the urban environment, the introduction of digital technologies in almost all areas of
the functioning of modern society forms a specific environment of digital reality. This includes the areas
of transport and communications, banking, the energy system, housing and communal services, trade,
health, education, and the active development of information and communication technologies, all of which
characteristically involve personal identification. This identification often relies on various biometric
technologies, which, in turn, increase the demand for law enforcement purposes of identification portrait
expertise. In the article, the author briefly describes the history of improving the tools and methods of
portrait examination. This leads into a discussion of the theory and practice of the development of
identification portrait examination in the context of the global trend of integrating facial recognition
technologies into the security systems of residential and commercial facilities, urban infrastructure, and the
banking sector. By taking into account the urgency of the problem, this serves the objective to evaluate the
practice of using portrait expertise in criminal proceedings and to identify the directions of its further
development. Promising directions for the development of identification portrait expertise are formulated
for the purposes of criminal proceedings especially regarding the formation and functioning of a specific
digital reality environment. For the effective use of the portrait examination capabilities that are provided
by modern information technologies, it is necessary to develop common global standards for personal
identification parameters, and to actively accumulate identification information in databases.
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AHHOTaNus

Ludpouzauust ropoAckoil cpeabpl, BHeApeHHE IHM(POBBIX TEXHOJOTHH MPAKTHYECKH BO Bce cepbl
(YHKIIMOHMPOBAHUSI COBPEMEHHOIO OOLIECTBA — TPAHCIOPT M CBSI3b, OAHKOBCKYIO JAESATEIBHOCTD,
9HEPreTUYECKYl0 CHCTEMY, IKWJIMIIHO-KOMMYHAIBHOE XO3SHCTBO, TOPIOBIIO, 3/pPaBOOXpaHEHHUE,
o0Opa3zoBaHHe, AKTHBHOE pa3BUTHE HWH()OPMALMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJOTHH (hopMHpyeT
cnermuduieckyo cpery OH(GPOBOH pPEaNbHOCTH, B KOTOPOH HICHTH(HKAIMS JHUYHOCTH 3a4acTyio
OCHOBBIBACTCS HA pPAa3MNYHBIX OHOMETPHYECKHNX TEXHOJOTHAX, YTO, B CBOIO OYEpEIb, IOBBIIIACT
BOCTPEOOBAHHOCTh WACHTU(HUKAIMOHHON MOPTPETHOM 3KCIEPTH3bI JUIA IEJeH IPaBOOXPAaHUTEIbHBIX
OpraHoB. B craTbe aBTOp KpaTKO ONMUCHIBAET HCTOPHIO COBEPLICHCTBOBAHMS HHCTPYMEHTAPHS U METOJIOB
MOPTPETHOM DKCIePTH3bl, W3y4yaeT NpoONeMbl TEOPUH W TNPAKTUKH Pa3BUTHS HICHTH(UKAIIMOHHOU
MOPTPETHOM HKCIEpPTHU3bl B KOHTEKCTE OOLIEMHUPOBOI TEHJIEHIUH WHTEIPHUPOBAHMS TEXHOJIOTHIA
pacro3HaBaHUsl JIMI[ B CHCTEMbl O€30IaCHOCTH MKMJIBIX W KOMMEPYECKHX OOBEKTOB, TOPOJCKOIi
uHdpacTpykTypsl, 6aHKoBcKOW cdepbl. Llenb: yunThiBas akTyalbHOCTb HPOOJIEMBI, OLEHUTH MPAKTUKY
MPUMEHEHHUs IOPTPETHON IKCIIEPTH3bI B YTOJIOBHOM CYJIONPOM3BOJICTBE M 0003HAUYMTH HAIPABIICHUS ee
JlaTIbHEHILEeTOo pa3BUTHSL. CdopmyniupoBaHbl MEepPCIEeKTHBHBIE HarpaBJIeHUsI pa3BHUTHS
UIeHTU(HUKAMOHHON MMOPTPETHON AKCIEPTHU3BI M 1ieJel yroJOBHOTO CYAONpPOM3BOACTBA B YCIOBHSIX
(opmupoBanus ¥ GYHKIIMOHUPOBAHUS CIICIM(DUIECKON Cpebl IN(POBOIl peabHOCTH. ABTOp IOJaraer,
yTo an8 S(QPEKTHBHOTO NPUMEHEHUS MPENOCTaBISEMbIX COBPEMEHHBIMH HH(OPMAIIMOHHBIMH
TEXHOJIOTHSIMA BO3MOXKHOCTEH MOPTPETHOH 3KCIIepTH3bI TpeOyeTcs BhIpabOTKa €AMHBIX OOIMIEMHPOBBIX
CTaH/IapTOB, IApaMeTPOB HJCHTH()HKAIMM JMYHOCTH, AKTUBHOE HAKOIJICHHE HICHTHU()UKAIIMOHHON
nHpopManuu B 6a3ax JaHHBIX.

KuaroueBbie caoBa: IloptpetHas oskcneptusa; [aburockomus; Waentudukamms;
CnennaiibHble 3HaHUS; Y TOJOBHBIN MTPOLIECC
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IHopTperHasi 3xcnepTusa

OmHuM  #3  00s3aTeNbHBIX YCIOBUH TPHBICYEHUS JMIA K  YrOJOBHOM
OTBETCTBEHHOCTH SIBJISIETCSI yCTAHOBJEHHE €ro JIUYHOCTH. CyllecTBYIOMIMI METOJ
YCTAHOBJICHHSI JTMYHOCTH IO JIMYHBIM JOKYMEHTaM, KOTOPbIE COJEpKaT YCTAHOBOYHBIE
JaHHBIE YellIOBEeKa, SBIseTCS Hambosee pacHpoCTpaHEHHBIM. Y CTAaHOBOYHbBIC IaHHBIE,
NOJpa3JeNAonecs Ha KpaTKue M TIOJHBIEC, IMPEJICTaBISAIOT CO00M COBOKYIHOCTBH
onpeaenéHHbIX ouorpaduyeckux (HpakToB, KOTOPBIE XapaKTEPU3YIOT JINYHOCTh. KpaTkue
YCTaHOBOYHBIE JTAaHHBIC BKJIIOYAIOT B ce0st (paMMIIMIO, UM, OTYECTBO, JaTy U MECTO
POXKICHHSI, CEeMEHHOE IOJOXKEHHE M MECTO >KUTEIbCTBA. B CBOIO ouepenb MOIHbBIE
YCTaHOBOYHBIC  JIaHHBIC  JOMOJHSIOT  KpaTkue JpyruMu  OuorpaduvecKuMu
MOJPOOHOCTAMU, TAKUMHU Kak CBEICHHUS O ONM3KUX U JaTbHUX POJCTBEHHHKAX, UX
JOJUKHOCTHOE M MaTepualibHOe ImoJjiokeHue. OJHAaKo B PpacHoOpsyKEHUU OpraHoB,
OCYHIECTBISIONIUX MpEeABapUTEIHLHOE pacciieloBaHue, He Bceraa ObIBAIOT JOKYMEHTHI,
YAOCTOBEPSIOIINE JIMYHOCTh IMOA03peBacMoro (0OBHHSIEMOTO), YTO 3aTPYIHSET
YCTaHOBMTH JINYHOCTH YEIIOBEKA JOKHBIM 0OpasoM (JIebenesa, 2016, c. 158).

Ha pnaHHBIi MOMEHT MMEHHO B cdepe MOPTPETHOH HSKCHEPTH3BI MPOUCXOIUT
pa3paboTka Hanbonee 3(hHEeKTUBHBIX METOJIOB, HAIIPABJICHHBIX HA MPUMEHEHUE JaHHBIX
0 TNpHU3HAKAX BHEIIHOCTH YEJIOBEKAa JUISI TOUYHOW MACHTU(MUKAIMH €ro JIMYHOCTH TPU
PaCKpPBITUU WK PacCieI0BaHUU PECTYIICHUH.

CeroiHs1, MOCPEICTBOM IIPOrpaMMHO-aNMNapaTHBIX METO/I0B CaMo JIMLIO YEIO0BEKa
CTAaHOBUTCS OJIHUM H3 CHOCOOOB MJEHTU(PUKALMU JIMYHOCTH C TOMOIIBIO TEXHUK
pacno3HaBanus (bobuibeBa & JloGatiok, 2021). MexayHapoaHas oOpraHu3anus
rpaxnaHckoi apuaruu (ICAO) yTBepania HOBBIM CTaHAApT NAacloOpToOB, KyJa
pEKOMEHIyeTCsl BKIIIOUaTh U300payKeHUE JIMIIA C BBICOKUM pa3pelIeHHEeM, IIOMEIIaeMoe
YUII B JIOTIOJIHEHHE K (POTOMOPTPETY, UTO 110 MHEHUIO psijia aBTOPOB O3HAYAET, MEPEX0]L
OT IPUBBIYHOI'O COMOCTaBJIEHUS (GoTorpapuu M 4eloBeKa K HCCIEAOBAHMIO JIHMIA KaK
usMepsieMoro ouomerpudeckoro napamerpa (Hausken, 2020).

VYcTaHoBlIEHHE JMYHOCTH MPECTYNHHUKA SIBISETCS BaXXHOW YACThIO IIpolecca
packpeITusi npectyruieHus. Ho He Bcerja B XoJe NMpelBapUTEIbHOTO pacciel0BaHMs
yAaércss yIOCTOBEPUTH JIMYHOCTH I003PEBAEMOro MO LEIOMYy psiay npuuuH. Bo-
HEPBBIX, JTOKYMEHTBI MOJ03peBaeMOro (0OOBHHSAEMOIr0) MOTYT OTCYTCTBOBaTb, Kak MU
CBeZIeHMsI 0 HEM B MarepHaliax yroJOBHOIO Jejia Wi B MHPOpMaMOHHBIX Oa3ax. Bo-
BTOPBIX, MMEIOIIMECS JOKYMEHTBHI MOJ03PEBAEMOr0 MOTYT SIBJIATHCS MMOJICIbHBIMHU,
a1b0 caM MOA03peBaeMbIii MOKET OTKa3aTh O3BYyUMBATh KaKue-TuOO cBeAeHUs O cele.
[TonoGHBIE CUTYalUU 3HAYUTEIBHO YCIOKHSIOT CIIE/ICTBHE.

[TopTpeTHas skcriepTH3a HampaBieHa Ha YCTAHOBJIEHHE JMYHOCTH BHHOBHOTO,
CKPBIBAIOIIETOCS OT CIEACTBHUS M CyJa WM COEXaBIIEro M3 MECT JUIIEHUS CBOOOIbI
nyTéM ero HWISHTH(HUKAIUU TI0 BHENIHOCTH, BIPOYEM, MMOJOOHAS IKCIEPTH3a MOXKET
OBITH HaIIPaBJICHA U HA MOUCK MPONABIINX 0€3 BECTH.

OCHOBBI TOPTPETHOH AKCIIEPTU3HI ObLTH chopmupoBaHbl B 60-70-¢ romsr XX Beka.
OObexkTaMu HKCHEPTU3bl SBISINCH (OTOCHUMKH C OTOOpA3MBIIMMUCS Ha HHX
JJIeMEHTaMU BHEIIHOCTU JIMI[Aa, K KOTOPHIM TPUMEHSJICS OIUH U3 CIOco0O0B
UJICHTU(DUKAIIMKA JINYHOCTH — TpOoeKTHBHass reomerpus (Sunwmn, 2013, c¢. 7). B
COOTBETCTBUU C ITPOEKTUBHON T€OMETpUE CHUMOK JIMIIa YeJIOBEKa pacCMaTpHUBAJICS KaK
[EHTpaJIbHAsT MPOCKIHSI CHUCTEMBI MPOCTPAHCTBEHHBIX TOYEK Ha IJIOCKOCTh, KOTOpAs
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ObUIa MOJTy4eHa MPH Pa3IM4HbIX yriax ¢ororpadupoBanus. O6paboTka (HOTOCHIMKOB
OCYIIECTBIISUIACH B OCHOBHOM PYYHBIM criocoOoMm. [IpeiaraBpmmecs B TO BpeMsi METOIbI
OLIGHKM NPU3HAKOB BHEITHOCTH YeJIOBeKa ObLIM BCE €IIé HECOBEPIICHHBI U TPeOOBaIH
U3MEHEHUH.

PasButue cpencts u cnoco6oB GororpadupoBaHus MO3BOJINIO BBECTH B IPAKTUKY
NESITeTPHOCTH ~ MPABOOXPAHUTEIBHBIX OPraHOB TakK Ha3biBaeMyK  “IH(POBYIO
¢dororpaduro”. OcobbIM NperMyIIecTBOM IU(pPoBOro (oTtorpapupoBaHus SBISAETCS
obJieryeHre mporecca MoJIydeHUs N300pakeHus, He TpeOyromiero 0oJapIoro oobeMa
HOJArOTOBUTENILHBIX paboT. Kpome TOro, OOJBIIMHCTBO COBPEMEHHBIX CpEICTB
($OTOCHEMKH M TEYaTH MO3BOJISIOT MOJIYYHTh KAYECTBECHHBIC N300paKEHUSI C XOPOIIeH
nepenayeii oOBEKTOB, I1BETa © TMOJYTOHOB. FEmE OJHMM  HEMalOBaKHBIM
NPEUMYIIECTBOM HHU(DPOBOTO M300paKEHUS SBISCTCSA TO, YTO OHO MOMET XPaHUTHCS
JUTMTENIbHOE BpeMsi 0e3 MOTepU CBOMX KayecTB B OTIMYHHM OT ()OTO CAEITAHHOTO Ha
TUIEHKY.

Ha pansbIlii MOMEHT WACHTUUKANMS JHYHOCTH TO QoTorpadusiM MOKET
NPOMCXOUTh B HECKOJBKUX (POpMax: COIOCTABICHHE, COBMCIICHUE M HAJIOKCHUEC
n300paKeHM, TIPEACTABICHHBIX HA YKCIICPTH3Y.

[Tpu comocTaBieHHH B HAJMYUU y IKCIIEPTa UMEETCS HECKOJIBKO (DOTOCHUMKOB,
KOTOpBIE TPEOYIOT HCCIENOBaHMS. ODKCHEPT CPAaBHUBACT H300PaXKCHHUS W BBLACISCT
COBIAJAMONINE WM OTJIMYAIOIMecs Npu3Haku. [Ipy 3TOM, B YaCTHOCTH, MOXKET
UCTIOJIB30BaThCsl KOOpauHaTHas ceTka. CoBMENICHHE IMPEICTABISET COOOM ClloKeHHE
yacTel CHUMKOB JUIsl M3y4deHHs nepexona JMHHUNA. OOBIUHO COBMEUIAIOTCA
OJTHOpPAKypCHBIE  HM300pakeHUs, pa3feleHHbIE BEPTUKAIBHO TIO0 CETUTTAIBHO-
MenuanbHOM JsmHUM Jmna. llpu  HamokeHuM U300paKeHHsT COBMEINAIOTCS IO
OJTHOMMEHHBIM aHaTOMO-TOTIOTPAPHIECKUM TOUKAM.

B nienoM xe MeTo/Ibl, UCIIOIb3yeMble B TaOUTOCKOITUH, MOXHO KJIACCU(PHULIUPOBATH
Ha KPUMUHAIMCTHYECKUE METOJBI (BBISBICHUE U (UKCAIHs HH(POpPMAIMK O BHEIIHEM
o0lMKe 4eJoBeKa), Ha JUAarHOCTHYECKHE METOJbl (YCTAaHOBJIEHHSI CBOWMCTB H
B3aMMOCBSI3M HCCJIEyeMbIX OOBEKTOB KaK HMCTOYHHKOB HWH(OPMALUU O BHEIIHEM
o0MKe) U Ha WAEHTH(UKALMOHHbIE METO/AbI (OIpelesieHUs] TOXKAECTBA HCTOYHUKOB
MH(pOpMaLMU O BHELTHEM O0JIMKE YEJIOBEKA Ha Pa3INYHBIX HOCUTEIISX ).

OTnenbHO HEOOXOJMMO OTMETHUTH TaKylO 3aJady, KaK YCTaHOBJIEHHE JIMYHOCTH
HEOIO3HAHHOTO TPYyIa, OCYIIECTBISIEMOE Yallle BCETO C MOMOIIBI0 YEPerTHO-THIIEBOE
HaJlokeHus1, npumensemoro ¢ 1935 roma (Damas et al., 2020). C 1970-x romax
MPOMCXOTUT TIEPeX0.T OT (POTO K BUACOTEXHONOTHSAM. Tak 11t naeHTH(HUKAITUHN OTHOU 13
KEPTB KaTacTpOQbl UCIIOJIB30BAINCH JIBE BHJICOKAMEPbI, BUJICOMUKIIIEP, TEIIEBU3NOHHOM
MOHHUTOP, BHIEOMaranTo(hoHa 1 KOMIIBIOTEPHAS TIPOTpaMMa JIJIsl 3aXBaTa W300paskeHHUH
(Fenton et al., 2008). [lampHeiinnee pa3BUTHE METOJa LUI0O B CTOPOHY pa3BUTHS
NPUMEHEHHS KOMITBIOTEPHBIX TIPOTPaMM, CHadasla OOBIYHBIX TPaGUUECKIX PETaKTOPOB.
B nanbHeiieM 66U pa3zpaboTaHbl UCIOIb3YEeMble KOMITBIOTEPHBIE CPECTBA, KOTOPHIE
YCIOKHSUTACH, UCTIOJIb30BaIiCh 3D u3obpaxenus (Damas et al., 2011), a B nanbHeiimem
u uckyccrBennbli uaTe/wekT (Ghosh & Sinha, 2005).

COBOKYITHOCTh METOJIOB M3y4YeHHs WH(GOpPMAIMA O BHENIHEM OOJIHMKE YelloBeKa
NpUMEHSETCS Ha Pa3IMYHBIX dTarax paccieOBaHus MPECTYIIICHUNA U MOXKET SBIAThCS
COCTaBHOM YacCThIO METOJIMKH TIPU PEHICHUH HICHTU()UKAITMOHHBIX 3a/1a4.
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B nacrosimiee BpeMsi B CBSI3U C PAa3BUTHUEM IHUPPOBBIX TEXHOJOTHUH OOBEKTAMHU
MOPTPETHBIX SKCIEPTU3 BCE Yallle CTAHOBATCS U300pakeHUs, MOTYYEHHBIE C TTOMOIIBIO
BHUICO3aIMChIBAIOIICH U BHIcOBOCTIpou3Bo el anmaparypsl (Mnsun, 2013, c. 243).
OT0 MOXeT ObITh CBSI3aHO C UIMPOKUM PAcCHpOCTPAaHEHHEM M JOCTYIHOCTBHIO
BUJICO3AMKCHIBAIONINX YCTPONUCTB, OCHOBHBIMH IMPEUMYIIECTBAMH KOTOPBIX SIBIISIFOTCS
MaJible rabapuThl 1 BMECTE C TEM BBICOKHME TeXHU4eckue napamerpsl. [logo6Horo Bruga
YCTPOMCTBA MOXHO BCTPETHUTh B KAaueCTBE KaMep HAPYKHOTO HAOJIOJCHUS,
ABTOMOOWIIbHBIX BUICOPETUCTPATOPOB, KaMep COTOBBIX Telae(OoHOB U miaHmeTos, WEB-
KaMep, PacroIOKEHHBIX Ha yIIUIaX TOPoI0B. B kauecTBe mpuMepa MOKHO MPUBECTH TO,
YTO CpEeACTBAa BHJACOPETUCTPALMM  4YacTO (PUKCUPYIOT JIMI, COBEPIIAIOIINX
npecryruieHns. OgHaKO HECMOTpPST Ha BCE JOCTOMHCTBA IOJOOHBIX YCTPOHCTB, Kak
MOKA3bIBAET CTATUCTUKA CJEJICTBEHHBIX OpPraHOB, B TOJABIISIIONIEM OOJIBIIUHCTBE
CIy4aeB  BHJICO3aIUCH  OKA3bIBAIOTCA  OCCIIOJIC3HBIMH  JIJIST  CIICACTBHS  HM3-3a
HEBO3MOXKHOCTH HaeHTH(HKanuu mo HuM npecrymnauka (ITomos, 2015, c¢. 157). Kpome
TOTO, BHJICO3AITUCH “TIOJUICKUT OIEHKE C TOYKU 3PEHHS OTHOCHMOCTH, JOITYCTHMOCTH,
JIOCTOBEPHOCTH Il TOrO, YTOOBI CUMTAThCA IMOJIHOICHHBIM J0Ka3aTelIbCTBOM
(YromoBHO-miporieccyainbhblii kogekc, 2001).

EcTb HECKOJIbKO OOBSICHEHUI TTOI0OHON CUTYaIUH:

1. HUcnonb3oBaHue BUACOKaMeEp ¢ HEOOJIBION pa3peliaoliei CrioCOOHOCTHIO, UYTO
MPUBOJUT K MOSBICHUIO HU3KOKAUYECTBEHHOTO BHIeOMaTepHalia;

2. [lopTpeTHass »JKcrmepTH3a OpPUEHTHUPOBaHA Ha (POTOCHUMKH C  XOPOIIO
OTOOpa3MBIIMMHUCA HA HHUX OJJIEeMEHTaMd JIMIa, B MEHBIIEH CTerneHu Ha
BUJICOU300PAKEHHS;

3. Crnabas TOTOBHOCTh OKCIEPTHO-KPUMHHAIMCTUYECKUX MOAPA3JCICHUN K
MIPOU3BOJICTBY MOPTPETHBIX JKCIEPTH3 IO BUIACOM300PAKEHUSAM W3-3a CIICAYIOIINX
MIPUYUH:

— BHJICO3AMMCH HU3KOTO KauecTBa (MPUYMHOW MOXKET OBbITh, KaK 3aBBIIICHHBIN
paKypc CheMKH KaMephl, TaK M ONITHYECKOE HCKaKEHUEe 00hEKTHRA);

— JUIS IIPOCMOTPA ¥ Ka4eCTBEHHOTO UCCIICIOBAaHUS BHJICO3AITUCEH YacTo TpedyeTcs
CrelMalbHas anmnaparypa U 3HaHHs 110 €€ IKCIUTyaTaluy, KOTOPBIMH SKCIIEPT MOXKET He
00/1a1aTh;

— BO3HUKHOBEHHUE TMPOLIECCYaTbHBIX CIOKHOCTEH B  OIIEHKE MCTOYHHKA
JI0Ka3aTeIbCTB.

Ha nanubIii MOMEHT B chepe MOPTPETHOHN IKCHEPTU3BI CYIIECTBYIOT MPOOJIEMBI,
KOTOpBIC ONPEICIEHHBIM 00pa30oM YCIOXKHSIOT TPOBEJICHHE KOMIUICKCHOTO |
BCECTOPOHHETO H3YYEHHUS BHUACOMATEpUATIOB C TMOCIEAYIOIIeH uaeHTHUUKAIEH
nojio3peBaecMoro. Yarre BCEro CIIOXKHOCTH BO3HUKAIOT HA TOJTOTOBHUTEILHOM U
CPaBHHUTEIHLHOM dTamnax (CTaausx).

Ha moaroroButrensHON CTaguyd BO3HUKAIOT MPOOJEMBI C  MOJATOTOBKOM
BUJICOMATEPHAIIOB K MPOBEICHUIO0 TOPTPETHOM SKCIIEPTH3bI, B YACTHOCTU ITO KacaeTcs
TeX CIydaeB, KOTJa OTCYTCTBYeT BO3MOXKHOCTh  IPEAOCTAaBUTh  IKCIEPTY
BUJICOU300paKEHUE BBHICOKOTO KadyecTBa. XOTS Ha JaHHBIA MOMEHT pa3palaThIBAIOTCS
TE€XHOJOTMH, OCHOBaHHbIE Ha IIyOOKOM OOy4Y€HHH, CIOCOOHBIE HE TOJBKO YJIYUIIUTh
Ka4eCcTBO BHJICO C TOYKHU 3peHMs uaeHTudukanuu yui 1 oobekroB (Lavi et al., 2020;
Xiao et al., 2019). Kpome TOro CymiecTBYIOT CIOXKHOCTH YCTAHOBIICHHS HATUYUS HIIH
orcytcTBusi MoHTaxka (Amerini et al., 2020). OcoOGeHHO 3aTPyTHUTEIBHO OKa3bIBACTCS
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COIIOCTaBJICHHWE B CIy4yae WCHOJb30BaHUsA “MopduHra”’, korma B (oTorpadun
COXpaHsSeTCsS CXOJICTBO M3HAYaJbHOTO BJAJENIblla JOKYMEHTA W HUCIOJB3YIOIIETO €ro
morrenHuka (Robertson, 2020). Emié oHO#M U3 NpU4rH BO3HUKHOBEHUSI CIIOKHOCTEH TPH
NPOBEICHUH JAHHOTO POJA 3KCIEPTHU3bI SBISETCS OTCYTCTBUE YETKHX KPUTEPHUEB, IO
KOTOPBIM TO WM WHOE BHUJCOM300paKEHHE MOXKET OBITh MPU3HAHO MPUTOTHBIM JIS
UICHTU(UKAIIMY YeJI0BEKa 0 MTPU3HAKAM BHEIIHETO 00JINKA.

Uro kacaeTcsi CpaBHHUTEIBHOTO HCCIICIOBAHUS Ha JaHHOM JTalle MOXKET OBITh
npoOJEMATUYHBIM TPOBEICHUE PA3/ICIbHOIO M CPABHUTEIHHOT'O HCCICIOBAHUS JIUI,
3aIeyaTiICHHBIX Ha BUACOU300PaKCHUH C pa3inuHbIM pakypcoM (Mibun, 2013, c. 246).
HecMoTpsi Ha COBEpUICHCTBOBAHME TEXHOJOTHMH pacliO3HABAHUS JIUI], OHA JAJIEKO HE
Bcerna okaspiBacTcs d(Q(GEeKTHBHA B cllydae ¢ HUACHTH(HKAIUMCH M0I03PCBACMBbIX,
CTpEMSIIUXCS HE JOMYCTHTh cBoed (ortodukcanuu. B psge ciiyuaeB BO3MOXKHO
WCIIOJIb30BAaHUE TEXHOJOTHU CO3JIaHUsI U300pakeHus, “CyOBEeKTHBHOTO MopTpera’
(dboTopoOOT, pCOBaHHBIN MOPTPET, UACHTU(HUKAIIMOHHBIA KOMIUIEKT PUCYHKOB H T.II.),
OCHOBAHHBIM Ha BOCIIOMHHAHUH MOTEPIIEBIIETO WM O4YeBHIA. B 3TOM cirydae momgac
OKa3bIBACTCsl HEBO3MOXKHBIM TIPSIMOE COIOCTaBiIeHUE ¢ (poTorpadueii uz-3a OOJbIICH
noiau  a0cTpakiuuu B pHCyHKe. OJHaKO B 3TOM Cllydyae BO3MOXKHO NPUMEHEHHE
TEXHOJIOTMM  KPOCC-MOJAJILHOTO  pacrmo3HaBanus Jjwmi  (Xu et al., 2021).
KoMOWHHMpOBaHHBIE TEXHUKHA CO3JIaHUS TOPTPETOB M3 OTICIBHBIX JIIEMEHTOB,
UCIIONB30BaIMCh HaunHas ¢ 1970-x rr. mo Bcemy mupy (Hopper, 1973; Lawrence, 2020)
HAIIUTH TIPOJIOJKEHUE B TEXHOJIOTMHM MHOTOKPATHOTO BBIOOpA M3 MAacCHBA IEIIOCTHBIX
mur; (Frowd et al., 2005, 2014). CeroaHsi MCHOJB3YeTCS CHCTEMa aBTOMATHUYECKOM
TeHepalyy JIMI Ha OCHOBAaHWH IIOCIIEJOBATEIFHOTO BHIOOpA CBHIECTEISIMH O0pPa3zoB C
HanOonpM cxoactBoMm (Zahradnikova et al.,, 2018). Ilpu 3ToM OoJbIle IIAHCOB
OTTO3HAHMSI TIPH CO3JIaHUU “TIOpTpeTa’” COBMECTHBIMU yCHIUsIMH cBHaeTene (Valentine
et al., 2010) u mpu HeGosbiIOM BpeMeHH (10 3,5 YacoB) ¢ MOMEHTa KOHTAaKTa C
uzobpakaembim (Frowd et al., 2015).
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Lelb

[ yCTaHoOB/1IeHUue TMYHOCTU ]

OJHO NJIA PA3HBIE JIMIIA?

OpenATCTBUA IIPHU UACHTU(MUKAIINN BO3MOXXHBIC HICTOUYHUKH JAHHBIX

N3MEeHeHune nsmeHeHue ¢poTo
BHELIHOCTU “ BUAEO

csnaetenn n AOKYMEHTDbI
norepneswune

M/ioXoe KayecTBo
BMAEO

doTo U
BuaeoduKkcauma

COIIOCTaBJIACMBIC

00BEKTHI oTHOoCcALLMECSH K

cBMnaeTenibCtBam

oTHocALLMECH K
JIMYHOCTH

BMAEO0 boTo

CcybbeKT
WBHbIN

4yesioBeK
nnun

Tpyn

noprper

o J

[ TEeXHOJ1IOrnn pacno3HaBaHuUA nnLy ] [ ncnoJib3osaHue KOOPAMHaTHOVI CeTKun ]

AN

METOJbI COITOCTABJICHUA

[ NopTPeTHasA 3KcnepTmsa ]
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Kak mnoka3plBaeT NpakTUKa, Ui PEIICHHS 3a4ad MOPTPETHOM SKCIEPTU3BI
HanOonee A(Q(QEKTUBHBIM  SBISETCS, BO-TIEPBBIX, COYETAHHE  OMUCATEIBHBIX
(BKJIIOYAIOIIUX ~ CYOBEKTUBHYIO  OLIEHKY  OKCIEPTOM  KOMIUIEKCAa  3HAYHMMBIX
UACHTU(DUKAITMOHHBIX PU3HAKOB) U KOJIMYECTBEHHBIX (MAaTEMaTHYECKUX AJITOPUTMOB)
METOJIOB pELICHUS UACHTU(DUKAIMOHHBIX 33aJa4 C T[PUMEHEHHEM COBPEMEHHOIO
CHEUHATU3UPOBAHHOTO MPOrPAMMHO-AINAPATHOTO WHCTPYMEHTApHs, Onarogaps demy
BBIBOJI 110 SKCIIEPTH3E CTAHOBUTCS O0jiee OOBEKTUBHBIM, a 3HAYUT M JOCTOBEPHBIM, a
paboTa MO COCTABJIEHUIO 3aKIHOYEHMs OPTPETHON SKCIIEPTU3bI BBIIIOJIHAETCS B Oojiee
CXKaTble CPOKHU.

CymiecTByrolee Ha pOCCUMCKOM PbIHKE MPOrpaMMHOE 00ecrieueHue MOPTPETHON
9KCIEPTHU3bI, KOTOPOE MOXET OBbITh HCIHOJIB30BAaHO JJS IeJied  YrOJOBHOTO
cyaornpou3BoJcTBa ¢ yuérom TpeboBanuss MBJ[ Poccum o MakcMManbHO TOJHOM
1epexoie Ha POCCUKUCKUE MPOrPaMMHBIE MPOAYTHI, PEACTABICHO, B YACTHOCTH, TAKUM
MIPOrpaMMHBIM HHCTPYMEHTApUEM KaK:

— “BOKOP/] Buneoskcnept”, pazpaboTaHHOE poccuiickoil kommanueii Bokopa B
2016 roxy, OTAEIBHBIM MOJyJIb KOTOPOTO OPUEHTHUPOBAH HA MOTPEOHOCTH MOPTPETHOM
9KCIIEPTH3bI, a ero (GYHKIMOHAT BKIIIOYaeT onepupoBanue 3D-TeXHOIOTrUusIMH (JaHHBIN
npoxykT B 2017 romy Obi1 3aKymuieH MunuctepcTBoM roctuiinu PO, a taxke DK MBI
P® B Tarapcrane n XabapoBCcKOM Kpac);

— “VisoSoft”, paspadorannoe poccuiickum OO0 “bapc MutepHemr” u B 2019
rojly mpoleniiee anpodamnuo, peKOMEHJOBAHHOE K HCIOJIb30BAHUIO B JIESTEILHOCTH
DKCIIEPTHO-KPUMUHAIUCTUYECKUX TOAPA3ACICHUN TEPPUTOPHAIBHBIX OpraHoB MB/]
Poccuu u BKIIIOUEHHOE B PEECTP POCCUICKOTO MPOrpaMMHOT0 obecriedeHnss MUHCBSI3H.
B nannowm I10 peann3zoBana BO3MOKHOCTb UCIIOJIb30BAaHUS JIEBSITH METOJIOB TOPTPETHOM
AKCIEPTU3BI (COMOCTABICHNE OJTHOMMEHHBIX MPU3HAKOB BHEIIHOCTH; COBMEIICHUS (IO
ocsiMm X u Y, MO TPOU3BOJIHHOW JIOMAaHOW JIMHUM); HAJIOXKEHUS, AalllUTUKAIUU;
COTIOCTABJICHUS OTHOCUTENBHBIX BEIWYHH; MPOBEPKH Ha OMOIOTUYECKYI0 CHMMETPHIO;
MacKHpOBaHUS, B T.4. N0 Macke IMPOU3BOJILHOM (hOpMBI; CpaBHEHHE MpPH MOMOIIU
KOOPJMHATHOMN CETKH; OTHOCUTEIHHBIX BEIMYMH; BEPOSITHOCTHO-CTATUCTHUECKUN).

Bo-BTOpBIX, IpocnexuBaeTcs TEHIEHIUS K TPOBEIEHUI0 KOMIUIEKCHBIX DKCIIEPTHU3
B CHJTy OOBEKTUBHOM B3aMMOCBSI3H MOPTPETHOM AKCIEPTU3BI C BUACOTEXHUYECKOU (M7t
YCTAHOBJICHUSI HAJIM4YMsA/OTCYTCTBUSI MPU3HAKOB MOHTa)Xa BUIEO03ANNCH, MOCPEICTBOM
KOTOpOU OyAyT M3TOTaBIMBATHCA BUACOKAIPHI I MOPTPETHOW SKCIEPTU3BI, a TAKKe
JUTSL OTIpEJIeNIEHUs Ha Hel JIOKAIHU3alK U CTETIEHN U3MEHEHUS 3JIEMEHTOB BHEIIIHOCTH) U
KOMITBIOTEPHO-TEXHUUYECKOW (ANl HMCCIeNOBaHMS  TEXHUYECKHX  0coOeHHOcTel
UCIIOJIb30BAaHUSI TPOrPAaMMHBIX CPEACTB, IOCPEJICTBOM KOTOPBIX OCYIIECTBISIACH
dukcanus nudPpoBoro wU300paKeHHWs] BHEITHEro OOJMKa 4YeloBeKa, a TaKke
ycTaHOBJIeHHE dakTa, 00beMa U BUIA €T0 MPEOOPAKECHHS).

Ha ocHoOBaHuM BBIIEU3I0KEHHOTO MOXHO MPEAJIOKUTh CIEIYIOIUE MYyTH
pelieHus mpodyieM NOPTPETHOM IKCIIEPTH3BI:

1. Pa3pa60TKa PErIIaMCHTOB ITPUMCHCHUA METOJOB U TCXHUUCCKUX CPCACTB,
2. Pa3BuTne KOMIIIEKCHBIX IoaAXo0J0B B I/I,ZIGHTI/I(i)I/IKaIII/II/I JIJUYHOCTH,
3. yCOBCpI_HeHCTBOBaHI/IC nporpamm, MMpoOBOAAIIUX OLICHKY

H}IGHTH(l)I/IK&III/IOHHOfI 3HAYUMOCTH BBIABJIICHHBIX ITPU3HAKOB;
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4. [IpoBeneHne KOMIUIEKCHOM DKCIIEPTU3BbI, B PAMKAaX KOTOPOW Y4YacCTBYIOT
KaK 3KCIepThl B 001acTu U(poBoii (hOoTO- M BUAECOCHEMKH, TaK U SKCIIEPTHI, BJIAICIOLIHE
METO0JIOTHEH TOPTPETHON UACHTHU(DHUKAIINH;

S. Pa3zpaGoTka MeTOAMYECKMX PEKOMEHIALMN IJs MPOBEACHUS CyAeOHO-
MOPTPETHOM SKCIIEPTH3BI IO BUICOU300PAKEHUSIM C YUETOM OCOOCHHOCTEH Ha KaXKJIOi
CTaJInX HKCIIEPTHOTO UCCIICJOBAHHUS.

Curyanus, Korja oTCyTCTBYET BO3MOXKHOCTh YCTaHOBUTH JIMYHOCTD MPECTYITHUKA
JOJDKHBIM  00pa3oM, MpPHUBOAMT K TIOSABJICHHUIO COMHEHUH HAcuéT COOTBETCTBMS
IPECTYIIHUKA JAAHHBIM O JMYHOCTH JIMLA, MMOJIEKAIEro NPUBJICYEHUIO K YTOJIOBHOU
OTBETCTBEHHOCTH 3a BHMHOBHOEe JesHue. I[logoOHOe cOCTOsHME OOBHMHUTEIBHOTO
3aK/II04YEHUs (aKTa) UCKIOYAeT BO3MOXKHOCTh IOCTAaHOBJIEHHUS CYAOM IPUTOBOpa WU
BBIHECEHHUST HMHOTO PELICHMS, YTO 3HAYUTENIBHO YCJIOXKHSAET YIOJIOBHBIM ITPOLIECC.
[ToMuMO 3TOro, MPOUCXOAMT YBEIMYEHUE 4HCIA CIOCOOOB (PUKCALUU BHEIIHOCTH
4eJ0BEeKa, MaccoBOE€ NPHUMEHEHHE BHUAEO- U (oToanmnaparypsl, HCIOJIb30BaHUE
IPECTYITHUKAMU METO/J0B COKDBITHSI U HM3MEHEHHUS CBOMX IPU3HAKOB BHEIIHOCTH
(Ebpemenko, 2013, c. 207). ITogobHOe MOJOXKECHHE I CTaBHT IEPEN CYACOHBIMU
IKCIIEpTAaMH HOBBIE 33/1a4M 10 Pa3pabOTKE HAyYHBIX OCHOB COBPEMEHHOW METOIHMKH
UACHTUGUKAIMY M JUArHOCTHKHM 4YeJOBeKa IO M300paKeHWsIM ero 4Yacreil Ttena c
Pa3IUYHbBIX PaKypCOB.

Kak Ham mpencraBisieTcs, NEPCHEKTUBHBIMM  HANPABICHUSAMHU  Pa3BUTUSA
IMOPTPETHOM H3KCHEPTU3bl I LEJIEeH YrOJOBHOTO CYIOIPOHU3BOACTBA B YCIOBHUAX
¢dopmupoBaHus U (GYHKIMOHMPOBAHUS criennduueckoil cpeapl HU(PPOBOI peanbHOCTH
ABIISIOTCS:

1. Pa3paboTka METOIMK M CHEIHUATU3UPOBAHHOIO MPOrPaMMHOI0 oOecredeHus,
HAIpaBJIEHHBIX Ha MWJEHTU(UKALMIO YeJIOBEKa IO XapaKTEpPHBIM OCOOEHHOCTAM
JUHAMUYECKUX MPU3HAKOB BHELIHOCTH (ITOXOJIKE, MUMHMKE, kKecTaM M T.1.). OTMeTum,
yto B 2013 roxy mo mnunmatuBe MBJ[ Ha 6a3ze Bonrorpanckoro rocynapcTBEHHOTO
YHMBEpPCHUTETa HayaTa pa3padoTKa anmapaTHO-NPOrPaMMHOI0 KOMILIEKCa, CIIOCOOHOTO
UACHTU(PUIIMPOBATH YETIOBEKa 10 XapaKTepHbIM ocobeHHocTsAM noxoaku (Ilomos, 2015,
c. 160).

2. Pa3paboTka METOIUK U CIEUHMATU3UPOBAHHOIO MPOTPaMMHOI0 00ecredeHus,
HalpaBJIEHHBIX Ha MPOBEJCHHUE MOPTPETHON MAECHTHU(PHUKAIIMN YEIOBEKa M0 OTJIEIbHBIM
ydacTKaM ero tena (KMCTSIM pyK, yllam, cTomam, TyjnoBuuly u T.1.). Ilomaraem, uro
HECMOTpsi Ha TOT (haKkT, YTO BCE METOABI MOPTPETHOM HKCHEPTH3BI NEPBOHAYAIHHO
pa3palaThIBaUCh JJIs1 CpPAaBHEHHUS JIMLA YEJIOBEKa, B COBPEMEHHBIX YCJIOBHSIX,
BO3MOXHOCTH ITOPTPETHOM 3KCIEPTU3HI 11€TIECO00Pa3HO PACIIUPSTS.

3. YuuThIBas, 4TO CJIEA0BATENb KAK HHUIIMATOP MOPTPETHONU IKCIEPTU3BI JOJIKEH
IpPEJOCTaBUTh JUIS HUCCIENI0BaHMS KauyeCTBEHHOE (DOTO MM BHUAECOM300pa)KeHUe, ¢
Y4ETOM OCBEILIEHUS M PACCTOSHUS, MPU KOTOPHIX OTOOpaKEHHUE 3JIEMEHTOB BHEIIHOCTH
HanOosiee MHPOPMATUBHO, U BBIIBICHHBIMU B XOJI€ aHAU3a MPAKTHKH MPOU3BOJICTBA
MOPTPETHBIX SKCIEPTH3 MPOOJIEM HHCTPYMEHTAIBHOIO XapakTepa, CBSI3aHHBIX C
¢dopmMHpoBaHHEM OOBEKTOB JAaHHOW OHKCIEPTU3bI, IEIecO00pa3sHO PEKOMEH0BAThH
CJIEIOBATEN0 HE MPOBOJMTH YKA3aHHOE JEWCTBHE CaMOCTOATENIBHO, a IIPUBIIEKATh
COOTBETCTBYIOIIETO CIEIUAIUCTA C HAJUIEKAIUM 000PYA0BAaHHEM.
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4. Pa3zpaboTka METOAMK U CIIEHUAIN3UPOBAHHOTO MPOTPAMMHOI0 OOeCIeYeHus,
HalpaBJIEHHBIX Ha MPOBEIACHHUE KOMIUIEKCHBIX IOPTPETHO-BUJICOTEXHUUYECKUX U
KOMIIBIOTEPHO-TEXHUYECKUX IKCIIEPTH3.

5. Pa3paboTka METOIUK M CHELHMAIM3UPOBAHHOIO IMPOrPaMMHOr0 O0OECHeUeHHUs,
HAIPaBJICHHBIX Ha MPOBEACHHUE MOPTPETHBIX 3KCIEPTU3 MOCPEACTBOM HCIIOIb30BAHUS
METO/I0B TOJIOTPAMM.

6. Cnenyer nmpu3HaTh, YTO 3a4aCTyI0 HU3KOE Ka4eCTBO IU(PPOBOrO U300pakeHus,
IPEJCTAaBICHHOIO Ha HKCIEPTHOE HCCIEIOBAaHMUE JENaeT MPOBEAECHUE 3KCIEPTU3bl HE
BO3MOXHBIM. McX0/151 U3 3TOT0, BUAUTCS BBICOKAsi MOTPEOHOCTH B pa3paboTKe METOAUK
U CHELMAIM3UPOBAHHOTO IPOTrPAMMHOIO OOECIeYeHus, MO3BOJIAIOIIEro padoTars ¢
BUJICOU300paKEHUEM JIF0OOT0 KauecTBa.

7. llpm pa3paboTke METOAMK U CIELUAIN3UPOBAHHOIO IPOrPAMMHOIO
oOecrneyeHns OPTPETHBIX SKCIEPTU3 CIEAYET YUUTHIBATh, YTO COBPEMEHHBIE CUCTEMBI
pacrio3HaBaHMs JIML, IPUMEHsIEeMbIX B OaHKOBCKOH cdepe, B cucremax 0e3011aCHOCTH
TPOKIAHCKUX W HMHBIX OOBEKTOB (a3pPOMOPTHI, CTAJAMOHBI M TIp.) HMCHOJB3YIOT HE
QITOPUTMBI JIMLIEBBIX TOYEK, a 0o0Jiee COBPEMEHHBbIE AJITOPUTMbI, OCHOBAaHHBIE Ha
HEHPOHHBIX CETSX.

[TogBonss wWTOr, MOXHO CKa3aTh, 4YTO CYLIECTBYIOIAsS METOJOJOTHS U
MHCTPpYMEHTAapUi MOPTPETHON IKCIEPTU3BI B HACTOSIILIEE BPEMsI aKTUBHO Pa3BUBAIOTCA U
TpeOyeT KOMIUIEKCHOIO U MHOTOACIEKTHOI0 coBepieHcTBOBaHMs. [t apdexkrrBHOTO
INPUMEHEHHUS TPEAOCTaBISIEMbIX COBPEMEHHBIMU HH(OPMALIMOHHBIMU TEXHOJIOTUSMU
BO3MOXHOCTEH MOPTPETHON IKCHEPTH3bI TpeOyeTcsl BIpaOOTKa €UHBIX 0OIIEMUPOBBIX
CTaH/IapTOB MapaMETPOB UACHTU(PHUKAUU JTUYHOCTH, YTO TIO3BOJIUT 00JIee MJI00TBOPHO
COTPYAHMYATh HA MEXAYHApOIHOM YPOBHE B HalpaBjIeHUU OOPHObI ¢ OpraHN30BaHHOM,
TpPaHCHALIMOHAJIBHON MPECTYNMHOCTbIO, a TaK)Ke IMPOTUBOAECHCTBOBATH TEPPOPUIMY M
sKkcTpeMu3My. Kpome Toro, BO3MOKHOCTH IOPTPETHOM SKCIEPTHU3BI B POCCHUICKOM
IPaBOM IIOJIE€ PACHIMPAIOTCS TNpH (OPMUPOBAHUU €IWHOM (enepanbHOl  0a3bl
OMOMETPHYECKUX  yYeTOB, MpPHU YCIOBMM aKTUBHOTO HAKOIUIEHUS B  He
uaeHTu(UKamoHHo wuHpopMauu  (TMOXOAKE, KEecTaM, H300paKeHUSIM  JIHII,
TaTYUPOBOK U TIP.).
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Abstract

Digital photography, being a fairly new means of documenting crime scenes, is firmly included in forensic
activity as an important way of collecting and securing evidence, as a necessary function of any crime scene
investigation. Forensic photography in general, and digital photography in particular, is a special sign
system that allows to describe the scene of the crime more accessible and objectively than verbal ways of
expressing information. It provides additional information for specialists who make an objective perception
of the situation, or objects, the description of which is difficult lends itself to presentation in connection
with a significant number or complexity of perception. Photography also gives an opportunity to re-conduct
the investigation of the crime scene. The use of digital photography allows to fix traces and visually
represent the situation when a crime was committed in court. Features of the image of the crime scene,
technologies of visualization of hidden evidence, provide digital photography an important place in the
investigation of the crime scene. Achievements in image editing, the latest software, lighting features when
taking photographs help to thoroughly study the details of the crime. The language of digital photography
"tells" the story of the crime, which experts and investigators must decipher and describe. Technological
solutions make it possible to "read" something invisible to the eye, for example, u marking substances right
on the scene or by using special lighting and filters, and also inaccessible without the help of endoscopes,
drones and other devices. At the same time, photography is a complex of optical, technical, ideological
aesthetic codes, is a certain way of interpreting reality. Therefore, it is required to take into account the
meaning of the codes and analytical processing of the image for the transition to the criminological
interpretation of the visual trace. Thus, digital photography has significant advantages over analog,
expanding the possibilities of understanding objects, but also complicating the interpretation of the data
obtained.

Keywords: Digital Photography; Forensics; Crime Scenes; Digital technologies;
Investigation
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HUcnoab3oBanue nudposou pororpadpuu Ha MecTax
NMPOUCHIECTBHS NIPU MPOU3BO/ICTBE CYAeOHBIX IKCIIEPTH3
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AHHOTALIUA

Ludposas pororpadus, ABISAIACH JOCTATOUHO HOBBIM CPEJICTBOM JOKYMEHTHPOBAHHSI MECT COBEPILCHHUS
NPECTYIJICHUH, POYHO BXOJUT B CyIeOHO-IKCHEPTHYIO JESTENILHOCTh KaK BaXKHBIA CIocod cOopa u
3aKpeIuieHUsT JI0Ka3aTeJbCTB, Kak HeoOXxonumasi (GYHKIHS Jr000ro paccieloBaHHs Ha MeCTe
npectyruieHus. Cynednas gotorpadus B oduiem, u nudposas GoTorpadus B 9aCTHOCTH, SBIICTCS 0CO00M
3HAKOBOM CHCTEMOH, IIO3BOJSIONIEH ONWCATh MECTO COBEPUICHUS TPECTYIUICHHS NOCTYIHEE WU
0o0bEeKTHBHEE, 4YeM BepOalbHBIE CIIOCOOBI  BBIpRKEHHS HMHGOPMAIMM, MPEACTaBIsieT coOOH
JIOTIOTHUTENbHBIC CBEICHNUS IS CIICIHATINCTOB, KOTOPBIE IENIAl0T 0ObEKTHBHBIM BOCHIPUSTHE OOCTAaHOBKH,
100 OOBEKTOB, ONMCAHWE KOTOPBIX TSDKEJIO IIOANAETCS M3JI0XKEHHI0O B CBSI3H CO 3HAYUTEIBHBIM
KOJINYECTBOM JIUOO CIIO)KHOCTBIO BOCHPHSATHSA, a TaKXkKe MPeroCTaBIseT BO3MOXXHOCTh IOBTOPHO
OCYIIECTBIISITh HCCIIEIOBaHIE MECTa COBEPIIECHHs ITpecTyieHus. Vcnonp3oBanue nudposoii pororpadun
MO3BOJISIET 3aKPENUTh CIIeIbl U HATJIIHO IPEACTaBUTh OOCTAHOBKY COBEPIIECHUS NMPECTYIUICHUS B CY/JIE.
Oco0eHHOCTH U300paXKeHUsI MECTa MPECTYIJICHUsI, TEXHOJIOTUH BU3YAIN3alMU CKPBITHIX J10KA3aTeNbCTB,
obecrieunBaoT LHUPPOBOI (oTorpaduu BakHOE MECTO NPH HCCICAOBAHUM MeCTa NPECTYIICHHS.
JlocTiokeHusl B pEeAaKTHPOBAHUU H300pa)KCHUH, HOBeEillliee MporpaMMHOe OOecredeHrne, 0COOCHHOCTH
OCBEICHHS TIPH TPOBEAECHHH (OTOCHEMKH MOMOTAIOT JOCKOHAIBHO HM3YYWTh JAETalM MPECTYIICHUS.
Oco0pI#t 361K THGPOBOH PoTOrpadum “paccka3piBacT’”’ UCTOPHIO MPECTYIDICHHS, KOTOPYIO 3KCIIEPTHl H
CJIC/IOBATENN JIOJDKHBI pacnpoBaTh M OMHCATh. TEXHOIOTHYECKHE pPEIICHHs IMO3BOJLSIOT "cuuTaTh”
HEBHIMMOE TJIa30M, HalpHMep, MapKUPYMOIIWE BEIIECTBA IPSIMO Ha MECTE€ IPOUCIIECTBHS, WIHA C
MIOMOIIBIO MCIOJIb30BaHUS CHENNATLHOTO OCBEIICHHS M (QHIBTPOB, a TAKXKe HEJOCTYIHOE 0e3 TOMOIIH.
9HJIOCKOIIOB, IPOHOB U JIp. ycTpoicTBa. B Toxe Bpemst poTorpadus npencrapisier codoi COBOKYIMHOCTh
ONTHYECKUX, TEXHUIECKHX, ICTETHUECKUX, UICOTOTHIECKUX KOJOB, U SBIISETCA ONpPEeICHHBIM CIIOCO00M
MHTEpIpEeTannu peanbHOCTH. [loaToMy TpebyeTcs ydeT 3Ha4eHHs KOJOB M aHAJIMTHUecKas oOpaboTka
n300pakKeHNs IS Tepexoa K KpIMHUHOJIOTHYECKOW HHTEPIIPETAlNH BU3yallbHOTO ciieia. Takum o6pazom
udporas ¢pororpadus IMeeT 3HAUNTENbHBIE IPEUMYIIECTBA NIEpEeT aHATOTOBOW paCIINpPSst BO3SMOXHOCTH
MOHUMaHHsI OOBEKTOB, HO M YCJIOXKHSISI HHTEPIIPETALUIO TOJYYSHHBIX JaHHbIX.

KawueBble ciaoBa: Iludposas Qororpadus; Kpumunamucruka; Iudpossie
texnosoruu; Cyaebnas sxcneptu3sa; CiieICTBEHHbIC JCHCTBUS
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HUcnoab3oBanue nudposou pororpadpuu Ha MecTax
NMPOUCHIECTBHS NIPU MPOU3BO/ICTBE CyAeOHBIX IKCIIEPTH3

CynebHnas otorpadust umMeeT JMUHHYIO HCTOpHI0. OHA MOXKET CUUTATHCS TIEPBON
TEXHOJIOTMEH, OPraHWYHO BIIHMCABIICHCS B KPUMHUHAIUCTUYECKYIO IPAKTHKY. YK€ B
koHue XIX Beka (oTtorpadun uCronp30BaUCH KaK J0KA3aTeNbCTBA B cyae. Alb(OoHC
Beprunbon npemioxkun cosetsl 1o ¢ororpaduposanuto (Bertillon, 1890), kotopsie B
JambHEHIIEM TPHUBEIM K Pa3BUTHIO cHenuuyeckux TEeXHUK QoTtorpadhuun B
KpuMuHanucTuyeckux 1mensx. Esrenuit denopoBuu bypuHckuii paspaboran ocodyro
CUCTEMY HCCIIEJIOBaHUS BEIIECTBEHHBIX J0Ka3aTelIbCTB C IMOMoIIbslo ¢dotorpaduu (B
YaCTHOCTH YCUJICHHSI KOHTpacToB U 1Beronaenenue). U yxe B 1930-x rr. cran Bonpoc o
TOM, uTO (oTorpadusi JOHKHA COOTBETCTBOBATh OOBEKTY U HE BBOJUTH B 3a0ITyKICHUE
cya (Robinson, 2016).

Ceronus nupoBble TEXHOJIOTUN UHTETPUPYETCS B JKU3Hb 00mIecTBa. Takxke 3To
3aTPOHYJIO U CyAeOHYIO SKCIEePTH3y, BKIIIOUYAs MCIONIb30BAaHHE TEXHUKH (hoTorpaduii
pu yroioBHOM mpousBoacTBe. B XXI Beke opransl cy1e0HOM IKCIIEPTU3BI HCTIONB3YIOT
KaMephbl C BBICOKHM pa3pelleHrneM, OOBEKTUBBI 1 COBPEMEHHbIE MPUOOPHI ISl ChbEMKH
dororpaduit ¢ wmecra mpecrymieHus. LludpoBeie  (HOTO-TEXHOIOTUH  CTaIH
HEOTHhEMJIEMBIM 3JIEMEHTOM Kak CyieOHO-3aIeuaTIeBatoIel, Tak U UCCIe10BaTEIbCKON
¢dororpapun (Antropov, 2019). Nmesa, HecomMHEeHHO, OoJbllle MPEUMYIIECTB IMEPE
TPAaTUIIMOHHBIME (OTOTpahUIECKUMHA CHUMKAMH, OHA TIOYTH BBITECHUJIA aHAJIOTOBYIO
dororpaduto (Parveen, 2019). Ona npezacraBisieT co00H BU3yalbHYIO HH(OPMAIIHIO,
COXpaHEHHYIO B IU(GPOBOM (popMaTe, pe3ysIbTaTOM KOTOPOH SIBISIETCS M300paXKeHHUE B
BHUJIe MaccuBa IM(QPOBBIX MaHHBIX — ¢aina. M3o0paxkeHue, MNpeACTaBICHHOE B
nu(ppoBOM BHIE, IMpeIHAa3HAYEHO JJs JanbHelnedl oOpaOoTKHM MpH MOMOUIM
CHEIHaJIbHBIX YCTPOWCTB U MPOTrpamMM U IPEJCTaBIseT cOO0H BaKHOE J10Ka3aTeIbCTBO
no aeny. Cynebnas ¢otorpadus co31aeT BU3yaIbHYIO 3alllCh MECTa MPECTYIUICHHS B
TOM COCTOSIHUH, B KOTOPOM OHO ObLIO MEpPBOHAYAILHO OOHAPYKEHO U UTPAET OTPOMHYIO
poJib Ha IPOTsKEHUU Beero paccienoBanus (Gouse, 2018), co3naBast cTaOUIBHBIN 3HAK,
MOTYIIHI OBITH IpebsiBiieH B cyae (Fatima, 2019).

B nureparype ynensercss 3HauMTeNbHOE BHUMaHHME IU(poBoi ¢ororpaduu B
IKCHEepPTHON JesrenbHocTU. [lomHuMaercss Bompoc 00 O0COOEHHOCTSIX MCIOIb30BaHUS
mudpoBoil (otorpaduu B NPEIOTBPAIIEHUN M PACCICIOBAHUM OTHEIbHBIX BHUIOB
npectymuienus (Gilmour, 2019). M3yuaeTcs cBsS3b KpUMUHATHCTUYECKOM GoTorpaduu ¢
cemuoTukoit (Leone, 2021). B HayuHoM cooO1iecTBe 00CyXaaeTcs BOMPoC UPPOBBIX
dororpaduii B cuctemMe BElIECTBEHHBIX Jo0Kka3arenbcTB (Pemun, 2020; Canaxos, 2019;
Cadapon, 2018). VYka3plBalOTCsI HUX HEOCHOPUMBIE JOCTOMHCTBA, TaKHe Kak
OTEepPaTUBHOCTh TpOLIECCa ChEMKH, MEHBIINN BEC ammaparypbl, ObICTpOE IMOJyueHHUE
pesynpraTtoB. Ilpu 3TOM OTMeuYaeTcsi CIOKHOCTH, CBSI3aHHBIE C OIPEAEICHUEM
JIOCTOBEPHOCTH TOJYYEHHBIX CHHUMKOB, O TOM, HE TIIOABEPTrajuCh JIM JaHHbIE
dorocuumkn  m3menenuio (ComoBseBa, 2019). Kpome Ttoro, ecmu uudpossie
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n300pakeHHsI BXOJAT B COCTaB BEUICCTBEHHBIX JIOKA3aTEIbCTB IO YTOJOBHOMY JEIy,
MOTYT BO3HUKHYTbH BOIIPOCHI O TIOJUIMHHOCTH 3TUX OOBEKTOB, HA KOTOPbIE HEOOXOIUMO
OyZeT OTBETHTh HKCHEPTY NpU MPOBEACHHU (POTOTEXHMUYECKOW SKCIEPTU3BI. JTO BCE
apryMEHTHI B IOJb3Y TOTO, YTO HHU(POBBIE M300paKEHHUST HYXKIAIOTCA B THIATEIHHOM
U3yYEHHUH, a TAKKE€ YTO METOJIMKHA KPUMHHAIUCTHYECKOTO MCCIIEOBAaHUS IH(PPOBBIX
n300pakeHnii Kak o0beKkTa CcyneOHON (OTOTEXHHYECKOH HKCHEepTH3Bl TPEOyIOT
camocTosTenbHOM pa3pabotku  (Manbixun, 2021). CymecTBylOT HCCIeI0BaHUS,
npeiaraone  (GopMaln3oBaTb  KPUMUHAIMCTHYECKYIO HKCHEPTH3Y LUPPOBBIX
dororpaduii (Milliet et al., 2014).

[ludppoBast  ¢dotorpadust MOXKET paccMaTpuBaTbCsl Kak  OINpeleseHHas
UHTEpIpeTalys MecTa MPOUCLIECTBUS, TaK KaK IMPOUCXOAUT COKpalleHHe HH(popMaluu
(mepexoJy OT TPEeXMEPHOI'o IMPOCTPAHCTBA K JIBYXMEPHOMY M300pa)kK€HHIO, ONTHKA,
nporecc 00pabOTKH M300paKEHUS U T. J.) U BMEIIATEIIbCTBO YEJIOBEKa (TOYKA 3pEHUS,
KaJIpupoBaHue 00BEKTa, ocBemeHue, d3PdexTsl U 1. A.). Dororpadus npeacraBiseT
cO0Ol COBOKYIMHOCTb ONTHYECKHUX, TEXHHUUECKUX, ICTETUUYECKUX KoaoB. Ilepexox or
dororpaduu K OLEHKE pealbHOCTH TpeOyeT aHanu3a H300pakeHus (C y4eToM
OCBEILIEHUS, TOUKU 0030pa, LIBETOBOTO OanaHca, U JIPYTruX HACTPOEK KaMepbl) C IIEJIbIO
YCTaHOBJICHHSI IPUYHMHBI TIOSBJICHUS M CYIIECTBEHHBIX TAPAMETPOB BH3YaJIBHOTO Cllea
(neicTBUs 10/I€H, U3MEHEHUE 0OBEKTOB, BPEMEHH MPOUCILIECTBUS U T. 1.).

Hecmotpss Ha nannHble oOcrosiTenbcTBa, mudpoBas ¢dororpadgust UMeeT psin
IPEUMYIIECTB B DKCTIEPTHOH IS TEITLHOCTH:

- 3HAUUTENFHO YCKOPSETCS MpoIrecc oO0pabOTKH TMOJYyYEHHOTO H300pakeHUs
(Gilmour, 2017),

- IPOCMOTP MOJYYEHHOTO0 N300paxkeHus ¢ MecTa npoucuiectsus Ha XKK monurope
MO3BOJISIET DKCTIepTaM 0oJiee TOYHO W Jydllle pasriisiAeTh Bce aeTanu (GoTtorpaduu, 9To
HENOCPEICTBEHHO MOBJIMAET Ha albHEeNIui xo fAena u ero 3akiatoueHue (Rocha, 2011),
UCTIOIB30BaHUE pEeXHMa MaKpOChEMKM W T.OI. TIO3BOJISIET TOYHEE OICHHUTH
XapaKTEePUCTUKU OOBEKTOB;

- nudpoBsle poTorpaduu Aar0T HKCHEpTaM BO3ZMOKHOCTh XPaHUTh X 0€3 KaKoro-
a100 CcpoKa Ha Pa3NUYHBIX HOCUTENSIX MH(opMaiuu, Oyap To caMm ¢oroamnmapar, 1o
e TMEepPCOHAIBHBIA KOMIBIOTEp WM (31 HAKOMUTENdb 0e3 MOTepH KadecTBa, UTO
HECOMHEHHO sIBJIsIeTCs 00Jiee YZJOOHBIM 10 OTHOLIEHHUIO K OOBIYHBIM (OTOrpadhuyeckum
CHUMKaM.

- MHorue IHMQpoBsle QoToanmapaTsl IMO3BOJIAIOT TPOBOJIUTH CHEMKY B
UHpPaKpacHbIX Jyd4ax, HCIOJB3Ys JIMIIb CBETOPUIBTP, B TO BpeMs Kak JUis
KJ1accudeckoit pororpauu Tpedyercs cnennanbHas GOTOoMIeHKA.

Hcnonp3oBaHue albTepHATUBHBIX HCTOYHUKOB OCBEIICHUS (HAaIIpuMep, roiayooro,
3€JICHOTO CBET), ¥ IIBETHBIX (DMIIHTPOB MO3BOJISIOT YITYUIIAIOT BUAUMOCTE CKPBITHIX YITHK,
HarpuMep, OTIEYaTKOB NaibleB. Vcnonp3oBaHne (QUIBTPOB WM (DIyOpecCIeHTHOTO
OCBEIICHUS TIPU ChbeMKE TT0/I PA3HBIMH YTIIAMH TTO3BOJISIET YBUIETh METbUaIIIne IeTalu,
HanpuMep, Ut cpaBHeHus moxomB u cienos (Fatima, 2019).

B Hacrosiiee Bpemsi 0coOblii MHTepec BbI3BIBAET OOHAPYKEHHE CIEIUAIbHBIX
MapKHUPYIOLIMX BEIIECTB (HaIpUMep, IO YIrOJIOBHBIM JejaM, BO30YXJEHHBIM IO
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KOPPYIIIMOHHBIM CTaThsIM) HEMIOCPEICTBEHHO B XOJI€ OCMOTpPa MeCTa MPOUCIIECTBUSA, a
He B JabopatopHbix ycioBusx (Afanasiev, 2020).

HudpoBeie TEXHOIOTUU TO3BOJSIOT PEIIaTh HMIMPOKHHA KpPYyr 3a1ad: MPOBOJUTH
u3MepeHuss 1o (OTOCHUMKAaM OOBEKTOB Ha MECTE MPOUCIIECTBUSA, BBISBIATH
BCEBO3MOXKHbIE CIIA00BUAMMBIC M300paXEHUsI B JIOKyMEHTaX, IPOBOJIUTH MOPTPETHHIC
uccnenoBanus. Kpome TOro, ucmomnb3ys JOCTHXKEHHS B OO0JACTH MCKYCCTBEHHOTO
MHTEJUIEKTa, MOXHO coBepIlaTh GpoTorpaduu paHee HELOCTYIHbIE A1 KPUMUHAINCTOB
u ciepoBareneil. I[lpu mnomomm sHAOCKONA (MHCHEKLIMOHHOW KaMepbl), MOYKHO
3a)UKCUpOBaTh ClIeAbl, OCTABJIEHHBbIE B MECTAaX, KOTOpble HE MOIyT OBITb
cpororpadupoBanbl 0ObIYHBIM (poTOAnmmapaToM. OHAOCKON IO3BOJIAET YBHUICTb
00BEKTHI, HAXOAIIUECS B Y3KUX TPYAHOAOCTYIHBIX MECTaX, IOJIOCTAX HE J0KUIASICh
CHELHUATNCTOB, KOTOPBIE CMOT'YT 00€CIeunTh 10CcTyn K ciefam. L{uppossie potorpadumu,
C/l€JaHHblE NpU TOMOLIM OECIUIOTHOIO JIeTaTeIbHOIO ammapara, HO3BOJISIOT
3a(hUKCHPOBaTh CIIAbI B TPYAHOAOCTYIIHBIX MECTaX, WJIM Ha OOJBLION BBICOTE, @ TAKXKe
npefocTaBuTh (oTtorpaguu oOLIero IjaHa MecTa COBEPIUEHHUsS MPEeCcTyIUICHUs U
pAcIIONIOKEHHBIX Ha HEM OOBEKTOB, €CIM OHO JO0CTaTouHO obmupHo. MccnenoBarenu
NpeUIaraloT  MCIOJIb30BaTh  AJIEKTPOHHYIO CHCTEMY  (DOTOM300paKEHHIA: MECTO
NPOMCIIECTBUSA, CJEIbl M YJIUKH, MPOIECC paccleOBaHMs, OOBEIMHSIOMUXCA C
nomonibio QR KOJ0B, YHHKAJIBHBIX KOAOB paauodactoTHol uaeHtudukanuu (RFiD) ¢
HENbI0 WACHTUQHUKAIMKA JIsi DJIEKTPOHHOTO YIPABICHHUS IOTOKOM JI0KAa3aTeIbCTB
(Frankowski & Debski, 2018).

OcHoBHasl 3a7jaua yroJIOBHO-TPOIIECCYATIBHOTO 3aKOHOATENIbCTBA COCTOUT B TOM,
yTOoOBl  O00€creYnTh OOBEKTUBHYIO CBA3b MEXKIY HCXOJHBIMU  IU(POBBIMU
N300pKEHMSIME ¥ TIOJYYCHHBIMH pe3yJIbTaTaMH HX 00pabOoTKH B  pa3iIM4YHBIX
rpadMvecKux pelakTopax. B ciaydae mosiBIeHUS COMHEHHH B MCTHHHOCTH IU(PPOBBIX
n300pakeHuii HeOOXOAMMO JIOKA3bIBaTh MX JOCTOBEPHOCTH MOCPEICTBOM MPOBEICHUS
COOTBETCTBYIOIIEH CyAeOHOW AKCHEepTH3bl, MHAYE OHM MOTYT OBITh WCKIIIOUEHBI U3
nporecca Joka3piBaHus. [Ipu mepexose Ha UUGPOBBIE TEXHOJIOTHUH IOTYyUYEHHS
¢dororpadpuuecknx u300pakeHUH 0003HAUMIICA IIUPOKUHA  CHEKTP IMPaBOBBIX,
OpPraHU3allMOHHBIX W METOJIMYECKUX IMpobieMm, TpeOyroumx paspemenus. K HuM
OTHOCHUTCS M KOMIUIEKCHOE H3yY€HHE BOIIPOCOB IMPAKTHUYECKOTO M TEOPETHUYECKOTO
IUIaHa, CBSI3aHHBIX C OCOOEHHOCTSAMH HCHOJb30BaHUS LU(pPOBOM dororpadpun npu
IIPOU3BOJCTBE CIIEACTBEHHBIX ACHCTBUMN.

Takum oOpa3om, coBpemeHHass wLu¢ppoBas Qortorpaduss B CpPaBHEHHHM C
TPaIUIIMOHHOM Kilaccuueckod ¢ororpadueit obaanaeT psioM HOBBIX, YHUKAIbHBIX H
YHHMBEPCAJIbHBIX BO3MOXKHOCTEH TEXHHYECKOrO XapakTepa, MO3TOMY TPYIOEeMKUI
HETraTHUBHBIA M TMO3UTUBHBIA MpOIECC OTXOAMT Ha BTOpoi IuiaH. [Ipu mpumeHeHun
nuppoBoit  Qororpaguu UcKIOHaeTcs JabopaTopHas XUMHUYecKas o00paboTka
(doTromMaTepranoB, COKpAaIIaeTCsl KOJMYECTBO HCIIONB3YEMBIX DPACXOMHBIX CPEICTB WU
BPEMEHH, 3aTpaurBaeMoro Ha u3rotosieHue Qororpaduii. [TomydyenHnble n300paxxeHus
MOYKHO JIETKO ¥ OBICTPO pacrieyaTbiBaTh, KOMMMPOBATH 0€3 OTEpH KauecTBa, EPechlIaTh
o ceTssM UQPPOBBIX KOMMYHHKanui. [losBIseTCss BO3MOXKHOCTH 3aIllUCH KOPOTKHX
BUICO(PPAarMEHTOB, 3ByKOBBIX KOMMEHTAapUEB U TUTPOB. [10BbIIIaETCS CTENEHb 3allUThI
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U coxpaHHocTH MH(popmanuu, 3anucanHoid Ha CD-R aucku, Tak Kak TakoW TUCK HE
NOJBEPKEH BIMSHUIO MArHUTHBIX TIOJEH M CHOCOOCH XPaHWUTh IOJNyYEHHYIO
uHPOpPMALIMI0O B TEYCHHE MJHUTEIbHOro BpeMeHHu (25-50 ner). MuHbIMU cioBamy,
mudpoBast (ortorpadus UMeEET LENbIH PsAJ HEOCHOPUMBIX M BECbMa CYIIECTBEHHBIX
npeuMyIiecTB mepes oObraHON (oTorpadueit. XOTs cErogHsi MOSBISIOTCS HOBBIC
METO/IbI, TTO3BOJISIONINE 3aDUKCUPOBATH MECTO MPOUCIIECTBHS € OOJIBIICH TOYHOCTHIO,
HaIpUMep, IPU MOMOIIH Ja3ePHOr0 CKAaHUPOBAHUS, OJTHAKO CIOXKHOCTh U JIOPOTOBH3HA
noao6ueix MeromoB (Eyre et al., 2017), memaer mudposyo dororpaduio Hamboiee
BOCTPEOOBAHHOW TEXHOJIOTHEH.

Hcnonw3oBanue 1udpoBoit ¢otorpadun B paccleOBaHUU MPECTYIUICHUN
MO3BOJISIET CYIIECTBEHHO PACHIMPUTH BO3MOKHOCTH MTPABOOXPAHUTENLHBIX OPTaHOB, TaK
KaK ¢ €€ MOMOIIBI0 MOXKHO “OCTaHOBUTH’ OOBEKT, U3yUYUTh JUHAMHUYECKUN MpoIecc Ha
pa3IMYHBIX CTAIUAX €Tr0 Pa3BUTHUS, 3aUKCUPOBATh 00BEKT, HEBUAUMBIN rnazy. Takum
obpazom ¢dortorpadus sABISETCS 0COO0W 3HAKOBOM CHCTEMOHW, oOJaaaroniei
BO3MOXXHOCTBIO pPaCIIUPSITh M YTOUHATH HH(pOpMaIMIO, MeperaBaeMylo HaumoOolee
BaXHBIMU oOOBeKTaMu. B Toxke Bpems wuHTepnperanus 1udpoBoil dortorpadum,
SBIISIIOMICHCS.  COBOKYIMHOCTBIO ~ ONTHYECKMX, TEXHHYECKHX, OCTETHUYECKUX |
UJICOJIOTHYECKUX KOJIOB, TpeOyeT 0c000i aHAIUTUYECKON pabOTHI.
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Abstract

In forensic science, graphic, mathematical and computer models are often used for technical reconstructions
and the provision, for example, of fire-technical expertise. In the field of forensic safety, simulations are
used to determine the causes of accidents and whether it was possible to prevent them. Here alternative
computer models produce likely versions of the incident and the possible causes of hardware failure. To
the extent that these alternatives rely on certain physical laws and initial data, they offer alternatives
languages to represent incidents. An example of this is provided by zone and field modeling of a fire with
their varying degrees of complexity, accuracy and reliance on background assumptions. Zone models are
are based on mathematical relations from empirical observations, such as the stratification of fluid zones.
They offer a relatively broad view of mass and energy exchanges in an enclosure. The fire is described by
heat and mass release rates. After discretization, the system‘s two-equation closure for turbulence that
constitutes the core of a zone model is solved by way of computing resources. The time evolution of the
different variables in a given zone and the flows of energy and mass between two adjacent zones are then
calculated. Field models are based on fundamentals of fluid mechanics and represent the application of
Computational Fluid Dynamics (CFD) to fire scenarios. The environment is divided into a large number of
small cells whose size must be related to the combination of geometric complexity, time discretization and
the magnitude of flows passing through opposing faces of the cell. On the basis of this mesh, the fluid flows
induced by a fire are calculated by applying the basic equations of fluid dynamics. Consequently, the data
that are obtained from these zone and fields models of fire differ in nature, quality and quantity. Moreover,
the integration of other heat transfer mechanisms requires the set up of a parallel application of sub-models
that interact with the core model. Further sub-models must be integrated to take account of other phenomena
that cannot be correctly represented by the core model, such as turbulence. It is evident that despite the use
of formulas from fundamental physics, this does not mean that the models will fully reflect reality.
Especially computer modeling is in demand in situations of uncertainty. It enables the construction not only
of models of specific objects and incidents, but also a model of criminal phenomena in general. There are
both local models of urban crime based on historical, geographic, demographic data and information from
social networks, as well as universal systems of Agent modeling of criminal behavior. However, at the
moment, the use of artificial intelligence for modeling in the field of forensic science is limited due to the
lack of clarity in the process of building the model.

Keywords: Modeling; Forensics; Forensic Engineering and Technical Expertise;
Avrtificial Language
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AHHOTANUA

I'papuaeckue, MaTeMaTHIecKue U KOMITBIOTEPHBIC MOEIIH YaCTO UCTIOIB3YETCs B CyAeOHOM CTPOUTEIBHO-
TEXHUYECKOH U MOKapHO-TEXHUIECKOH dKcnepTHse. B cyneOHO SKcrepTH3e Mo TeXHUKE 0e30MacHOCTH
MOJICIIUPOBAHUE WCIOIB3YETCs UL ONPENeICHUS NMPUYMH HECYACTHBIX CIy4acB W BO3MOXKHOCTECH ero
MpenoTBpalieHusl. ANbTEPHATUBHBIE KOMIIBIOTEPHBIE MOJIEIN BOCIPOU3BOIAT BEPOSITHBIE BEPCHUU
MIPOM3OIIENIIEro CIy4asl U BapUaHThl BOBHUKHOBEHHUSI HEUCIIPABHOCTH 000pyoBaHus. B Toii creneHu, B
KOTOPO# 3TU albTEPHATHBHI MTOJIATAIOTCSI Ha OIPE/ICICHHbIC (PH3NUCCKUE 3aKOHBI U UCXOTHBIC JAHHBIC, OHU
MpenjaraloT aJlbTepPHATUBHBIE S3BIKH I TPECTaBICHUS WHIMACHTOB. Ha mpumepe WMHTErpalbHOTO,
30HHOTO U TOJIEBOTO MOJIEIMPOBAHUS MMOXKapa MPOCIEIKUBAETCS BO3MOKHOCTH HCIOJIb30BAHUS MOAENeH
Pa3HO CTENEeHH CII0KHOCTH, TOUHOCTHU U AOMYIIEHUH. 30HaTbHbIE MOJIENI OCHOBAHBI HA MATEMAaTUYECKUX
COOTHOIIICHHSIX SMITUPUYECKUX HAONMIOACHWH, TakuxX Kak crparudukanus ¢mouaaex 30H. OHH
MpeylaraloT OTHOCHUTEIFHO IMTUPOKHH 0030p oOMeHa Maccoil M 3Heprueid B momemeHWd. [loxap
paccMaTpUBaETCS ONHCHIBACTCS CKOPOCTHIO BBIICIICHUS TeIlTa U Macchl. [locie quckpeTn3annu 3aKphITHE
CHUCTEMBI C IByMs YpaBHEHHSMH JJIS TypOYICHTHOCTH, COCTABIIIONICE SAPO MOJENIH 30HEI, PEIIAcTCs C
MOMOIIBI0 BEIYUCIUTEIHHBIX PECYPCOB. 3aTeM pPACCUHUTHIBACTCS W3MEHEHHE BO BPEMEHH Pa3IHIHBIX
MIEPEMEHHBIX B JaHHOW 30HE M IIOTOKH SHEPTHH M MacChl MEXIy IBYyMs COCETHHUMH 30HamHu. [loneBbie
MOJIETM OCHOBAaHBI Ha OCHOBaX MEXaHUKH JKUJKOCTH W TPEACTABIAIOT CcOo00M MpUMEHEeHUe
BerunciauTensHoi ruapoaunHamuku (CFD) k cuenapusm mosxkapoB. Okpyskaromias cpefa pasjieiieHa Ha
0OJBIIIOE KOJTMUECTBO MENKHUX SYEEK, pa3Mep KOTOPHIX JOJDKEH 3aBUCETh OT COYETAHUSI T€OMETPUIECKON
CJIOXHOCTH, AUCKPETHOCTH TI0 BPEMEHH U BEIWYHHBI MOTOKOB, MPOXOJANINX Yepe3 MPOTHUBOIMOIOKHBIE
rpanu siueiiku. Ha ocHOBe 3TOM CeTKM MOTOKH, BRI3BAHHBIE MOKAPOM, PACCUYUTHIBAIOTCS ¢ TIPUMEHEHHEM
OCHOBHBIX ypaBHeHUH rujpoanHaMuku. ClesoBaTelbHO, JaHHbIE, TONYyUYEeHHbIC HA 9TUX MOJENAX 30H U
MOJICH, pa3NMYalOTCs IO XapakTepy, KadecTBY M KOJNHUYECTBY. boiee TOro, WHTErpamus Ipyrux
MEXaHU3MOB TEIUIONEepeaun TpeOyeT HACTPOWKH MapalIeNbHOTO MPUMEHEHHS MOIMOIEINEH, KOTOpEIe
B3aUMOJICHCTBYIOT C MOJICIIBIO spa. JOTOTHUTENbHBIE IO IMOICITH JTOJDKHBI OBITh MHTETPUPOBAHEI, YTOOBI
Y4eCTh APYTHE SIBICHHS, KOTOPBIE HE MOT'YT OBITh IIPABIIIBLHO MPEICTABICHBI 0a30BOI MOIECIBIO, HATPUMEP
TypOyeHTHOCTh. Vcnonp3oBanue GopMyn (yHIAMEHTAIBHBIX (PH3MYCCKUX 3aKOHOB M KOMITBIOTEPHBIX
BBIUMCIICHU HE O3HA4YaeT, YTO MOJENH OyIyT TIOJHOCTBIO OTOOpakKaTh JIeHCTBUTEIHHOCTD.
KommeroTepHoe MoieTMpoBaHue OKa3bIBAETCS OCOOCHHO BOCTPEOOBAHO B CHTYAITHSIX HEOTPEACICHHOCTH.
CrtposiTcs Kak JIOKaJbHBIE MOJEIU TOPOACKON TPECTYIHOCTH, Oa3upyrolecss Ha HCTOPUIECKUX,
reorpa@uueckux, AeMorpa@UyecKuX JJaHHBIX © HWHPOPMAIMK U3 COIHAIBHBIX CeTed, Tak H
YHUBEpPCAIbHBIE CUCTEMbl ATEHTHOTO MOJESIUPOBAHHS TMPECTYMHOTro moBeneHus. OIHAKO Ha JaHHBIN
MOMEHT WCTIOJL30BaHUE JIJISI MOJICIMPOBAHUS B 00JIACTH KPUMUHAIUCTUKNA UCKYCCTBEHHOTO MHTEIUICKTA
OTPaHUUEHO M3-3a OTCYTCTBHUSA ACHOCTH IMPOLIECCa MOCTPOEHUSI MOJIENH.

KiroueBbie ciaoBa: MopaenupoBanne; Kpumunanuctuka, CyneOHasi WHKEHEPHO-
TEXHUYECKas dKcnepTu3a; MICKyCCTBEHHBIN A3BIK
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MeToabl MOIEJTUPOBAHUSA B CY/1€0HOM NHIKEHEPHO-
TeXHUYeCKoM IKkcnepru3e: UcKyccTBeHHbIE A3BIKU
MO/IeJIMPOBAHUA B KPUMHUHAJIHUCTUHKE

B HacTosmee Bpems ¢ NOSIBICHHEM HOBBIX TEXHOJIOTHH METOJ MOJAEIUPOBAHUS
CTaHOBUTCS OJTHUM U3 CaMbIX BOCTPEOOBAHHBIX HE TOJIBKO B Cy1€0HOM SKCIIEpTU3e, HO U
JIpyrux o0jacTsaX 4YelloBeYecKoW medrenbHOCTH. Ha ceropnsAmHuii AeHp cyneOHas
JKCIIEPTU3a HMEET CJIOKHYK METOAOJOIMYECKYI0 CTPYKTypy, OTO CBS3aHO C
YCIIO’)KHEHUEM M pa3HOOOpa3ueM TEXHOJIOTU, NOSBISIONIMXCS B MUDE.

3auacTyro, nepea CyAeOHbIM 3KCHEPTOM CTaBSITCS 3a/a4yd, PELIEHHE KOTOPbIX
TpeOyeT MpPOBEAEHUS SKCHEPTHOIO SKCIEPUMEHTa — OIbITa, KOTOPBIA NMPOU3BEICH B
CHENHATbHO CO3/JaHHBIX YCIOBUSAX IS M3YYEHHUS TOTO WIIM WHOTO SIBICHUS, (akTa,
npoliecca, KOTOPbIM sBiIseTCS HEOOXOMUMBIM Ui pellleHHs 3KCIepTHOH 3amaun. He
BCEr/la BO3MOXHO HCII0JIb30BAaTh JTAHHBIA METOJI, TaK Kak B OOJIBIIMHCTBE CIy4yaeB OH
HperonaraeT IpoBeieHNe ONPeAEICHHbIX IeHCTBUM HaJl 00BEKTOM UCCIIEI0BaHUs, YTO
HE BCET/1a BO3MOXKHO U Iiesiecoo0pa3Ho. B Takux cirydasx BO3MOKHA 3aMeHa PeaibHOTO
00BEKTa UCCIIEOBAHMSI CIIELIMATIBHO CO3JaHHON MOJIENbIO.

[Iupokoe npuMeHEHHE METOAa MOJEIMPOBAHUS MPU PEIIEHUU 3a/1ad CyJIeOHBIX
9KCHepTU3 O0YCIOBICHO HEOOXOIMMOCTBIO YCTAaHOBJIEHHMS HCTHHBI, a TaK Kak 3TOT
npouecc TpedyeT NpPHUMEHEHHUS COBEPUICHHBIX METOAOB U MPHUEMOB U JOJIKEH
OCYILECTBIISATHCS] HA OCHOBE HOBBIX MOAXOJIOB IPH pa3pabOoTKe MOENEH, HCIIONIb3YEMbIX
IPOLECCYaTbHBIMU CYOBEKTAMU, TO METOJ MOJIETUPOBAHUS SBJISETCS IPKUM IPUMEPOM
Haun0oJiee MoKa3aTebHOIO BapUaHTa yIOBJIETBOPEHUS JaHHBIX TPEOOBaHUH.

OCHOBHOM  MH)XCHEPHO-TEXHHMYECKOM OIKCIEPTHU30M, MCIOJIb3yeMOW METO]
MOJICIUPOBAHMSL, ABJSIETCS CyZie0Hasi CTPOMTENbHO-TEXHUUECKas IKCIIepTH3a.

CaMbIM LIMPOKO HCIOJNB3YEMBIM BHJIOM METOJA MOJEIMPOBAHUS B JIaHHOU
JKCHEepTH3E SABJISIETCS rpaduueckas MoJieNb, MpeCTaBIsAonias co00il HeKoe CpesICTBO
COEIMHEHUS BCEX MOJYUYEHHBIX JAaHHBIX 00 00BEKTE UCCIIEJOBAHUS, HAIPUMED, JaHHBIX
IpOBENEHHBIX M3MepeHuil. ['papuueckas Moaenb 3/1aHUS ABISETCS IUIAHOM TOTO MIIM
MHOTO COOpPY>KEHHUs, KOTOpBI OTOOpa)kaeT XapaKTEpPUCTUKH, HEOOXOIUMBIE JUIs
peleHus 3ajad, IMOCTAaBJIEHHBIX Iepe] CyAeOHBIM JKCIEPTOM, HalpUMep, TaKUMH
XapaKTePUCTHUKAMU MOTYT SIBJIATHCS: PACIIONIOKEHUE COOPYKEHUI OTHOCUTEIHLHO KaKOM -
1100 YacTH y4acTKa 3eMJIH, pa3Mephl Pa3IUUHBIX COOPYKEHUH, OpUEHTAlUs 0ObEKTOB
UCCJIEIOBaHMSI OTHOCUTENIIBHO CTOpPOH cBeTa. ['paduyeckas Mojenb, HampuMep,
MO3BOJISIET Y3HaTh HEOOXOJIUMBIE JaHHBIE B CIydae CHUTyallMM, IPH KOTOPOW HOBBIE
KOHCTPYKLMH HapylIalOT BO3MOXHOCTh MPaBMWJIBHOW SKCIUTyaTallud COOPY>KEHUH,
BO3BEJICHHBIX paHee.

CymiecTByeT YaCTHBIN BUJ MOJEIMPOBAHUS — PEKOHCTPYKIMS. C TOMOIIBIO TAKOTO
BUJAa MOJEIM MOXHO BOCHPOM3BECTH HEOOXOIMMYIO 4YacTh pa3pylIeHus 10 ee
NEPBOHAYAJILHOTO COCTOSIHMSI M TPOBECTH HeoOXxoaumble wuccieaoBanus. [lpu
PEKOHCTPYKIIMH BOCCTAHABJIMBAIOT HEOOXOIMMYIO YacTh Pa3pylIEHHOIO O00bEKTa MpHU
MOMOIIM OCTAaTKOB PAa3pyIIEHHOTO OOBEKTa WIH K€ MO0 HMEIoIIelcs B HATUYUU
uHdopMmarmu o paspymennu (OpexoB MakeeB u banabus, 2019, c. 79).
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Taxke, B CyneOHOH CTPOMTEIHHO-TEXHHUUYECKOW OJKCIEPTH3E HCIOJIb3YETCs
KOMITbIOTEpHOE MojaenupoBaHue. Tak Ha3piBaecmMoe BIM (Building Information Model
wi Modeling) mMozxenupoBaHue SIBISETCS HOBBIM IIM(PPOBBIM MOAXOJOM K PELICHUIO
3aja4 cy1Ie0HOM CTPOUTEIHHO-TEXHUYECKOM 3KCepTH3bl. JJaHHBINA BUJ MOJEIUPOBAHUS
3aKJIIOYaeTCss B CIENYIOIIEM: OCyllecTBIsieTcs cOop Bcel uHpoOpManuud NpU
MPOEKTUPOBAHUM M CTPOUTENHCTBE OOBEKTa, C KaXJI0W HOBOW craaueil paboThl Haj
00BeKTOM 9Ta WHQPOpPMAIHS TIOMOJHSAETCS HOBBIMH JaHHBIMU. Mcmonw3ys JTy
uH(GOPMALIMIO, MOXHO NPEIyNpeAuTh T€ WM HHbIE OIMIMOKU MpPU DKCIUTyaTaluu
3aKOHYEHHOro 00BbekTa. CTOUT OTMETHThH, YTO JAaHHAS MOJENb COCTABISETCS HE MPHU
MPOU3BOJICTBE CYJIEOHOW OKCIEPTH3bl, a JHIIb I[OMOTaeT OJKCIEPTy MPOBOIAUTH
UCCIIIOBAaHMS, TaK KaK COACPKUT BCIO HH(MOpMAIHIO IO 00beKTy. Takke, C TOMOIIBIO
JAHHOW MOJETH KCIEePT MOXKET CIPOTHO3UPOBATH TO WM MHOE COCTOSTHUE O0BEKTa B
Oyay1ieM, MPOBOASI Bce HEOOXOIUMBIE SKCIIEPUMEHTHI Ha JJAHHOH Monenu (XapdeHKo,
2019, C. 90). CraHOBUTCS BO3MOXXHBIM MOCTPOCHHE TPEXMEPHON aHATUTUYECKOU
CTPYKTYpPHO# Mojienu 31anuii u coopyxenuii (Bernier & Padgett, 2018)

HudpoBble Momenu OKa3bIBalOTCA OCOOEHHO BOCTpEeOOBAHBI B CHTYalluu
HeonpeaeneHHocTr. Hampumep, mpu cyaeOHO-IKCIEPTHON AESITEeIbHOCTH B paMKax
CTPOUTENIbHO-TEXHUYECKON OJKCHEPTU3bl JJS OMNpENeieHHs] BIUSHUE PEMOHTHO-
CTPOMTENBHBIX pabOT Ha TEXHUYECKOE COCTOSHHE OOBEKTa MOTYT HCIIOJIb30BaThCS
Heipo-ueuérkue moaenu (Pasko & Terenchuk, 2020).

Taxxke METOa MOAETHPOBAHUS MUMEET BXKHYIO POJIb NPU PEIICHHH HEKOTOPBIX
3a1a4 CyJIeOHOM MOoXKapHO-TeXHUUYECKOW sKchepTH3bl. C MOMOILBI0 MOJEINPOBAHUS
HKCIIEPTHI ONPEIEIISIIOT, KaK BeJIeT ce0s1 00bEKT AKCIEPTU3BI (KOHCTPYKIUH, MaTepHaIIbl)
B YCJIOBHUSAX MOKapa, Kak u3MeHstoTcs. [Ipy 1aHHOM MeTo/1e MCIONIBb3YIOTCS Pa3TUYHbIE
MyTH TIOJTYYEeHUsT HHPOPMAIIUHU U3 CO3IaHHON Mozenu. Hanbonee 4acTo nCnoiap3yeMbIM
BUJIOM MOJIETUPOBAHUS SBISETCS MaTeMaTudeckuii. MaremaTrieckoe MOJIeIMpOBaHHE
0a3upyercst Ha HJeH PEIICHNUs 3a/1a4 CYAeOHBIX AKCIIEPTH3 C IIOMOIIBIO MaTEeMaTHIECKOM
3ala4yl WM CUCTeMbl AuQQepeHlnaIbHbIX YpaBHEHUH, KOTOpPbIE OIHKCHIBAIOT
HEOOXOIMMBIH TPOIIECC, TAK)KE CYIIECTBYET BAPHAHT CO3/IAHHsI aHAJIOTHH, TJI€ aHAJIOTOM
BBICTYIAET SIBJICHUE, HMEIOIINE MaTEMAaTHUECKOE M SKCTIEpUMEHTAIbHOE 000CHOBAHHE.

MopenupoBaH#e OTHS INPH TOXKAPEe MOXET HATH 110 WHTETPATbHOMY, 30HHOMY
WIM TOoJeBoMy TpuHOMIy. HHTerpanbHas MoAenb HAa  OCHOBE  CHUCTEMBI
nudpepeHIalbHBIX YPAaBHEHUM TO3BOJISIET OILEHUTH CpeaHEOOBEMHBIE TapameTphl
COCTOSTHUSI Cpelbl, HE3aBHUCHMBIM apTyMEHTOM SIBIIETCS BpeMs. 30HHBIE MOJIEIH
npeicTaBIsieT co0oi MaTreMaTWYecKHe MOJENH W Jal0T OTHOCHTEIBHO IMHPOKOE
npezcTaBieHre 00 oOMeHe Maccoil W dHeprueil B 3aMKHYTOM HpocTpaHcTBe. OroHb
paccMaTpuBaeTcs Kak 00BEeMHBIM MCTOYHHK TEIIa U BUIOB; TIOATOMY OH OITHCHIBACTCS
CKOpOCThIO BhIeNeHus Teria U Macchl (Walton et al., 2016). Paznenenue Ha 30HbI (darie
BCETO KOHBEKTHBHAs KOJIOHKA, MPHUIIOTOJOYHBIN CIIOM M 30HA XOJOJHOTO BO3TyXa)
MO3BOJIIET PACCUUTATH TEMIEPATypy M KOHIEHTPALUIO PA3IUYHBIX XHUMHUYECKUX
BEIIECTB, KOTOPhIE OYIyT MEHSTHCS CO BpeMeHeM. llocie MUCKpeTH3aliy periaeTcs
CUCTEMa YPaBHEHMI, COCTABISIONIAs SAPO 30HHHBIE MOJEINEH; 3aTeM PacCUNTHIBAIOTCS
BpPEMCHHBIC U3MEHEHUS PAa3IMYHBIX MEPEMEHHBIX B JJAHHOW 30HE W TOTOKU JYHEPTHHU H
Macchl MeXIy AByMsi cocennumu 3oHamu (Bast et al., 2018). Oxnoit U3 BakHEHIIUX
npo0JIeM 30HHBIX MOJIEJNIEH SIBIISIETCSI HEOOXOIMMOCTh aliPHOPHOTO 3HAHHS CTPYKTYPHI
TEYCHHSI, KOTOpPbIE HEOOXOAMMO TOJIYYUTh JHOO OSKCIEPUMEHTAIBHO, ITHO0 U3
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npe/IBapUTENIbHBIX TeopeTudeckux coodpaxenuit (Novozhilov, 2001). [ToneBbie Moaenu
OCHOBAaHbl Ha OCHOBaX MEXAHUKHU J>KUIKOCTH U TNPEICTABISIOT OO0 NpHMEHEHHE
BeIuUCIuTEeNbHOU TuapoauHamMuku (Computational Fluid Dynamics, CFD) k cuenapusm
noxapa. B 3ToM ciyuae cpema JenuTcs Ha OOJBIIOE KOJMYECTBO MENKHX SYCCK,
COBOKYITHOCTh KOTOPBIX COCTABJISICT BBIYUCIUTEIbHYIO MOjedb. [loTokM Ta3a,
BBI3BAHHBIC II0’KApOM, PACCYMTHIBAIOTCSI HA OCHOBAHMHM OCHOBHBIX YpaBHCHHI
ruaponuHamMuku  (ypaBHeHuss Habe-Crokca). MHTerpaumst npyrux MexaHU3MOB
TEIUIONEPEe/Iaul, YYacTBYIOUIMX B II0Kape, TEIUIONPOBOJHOCTH M, MPEXAE BCEro,
U3JTy4eHHH, TpeOyeT NPUMEHEHHS ITOIMO/IeIIeH, KOTOPBIE B3aUMO/ICHCTBYIOT C OCHOBHOM
mojaensio ruapoannamukd (McGrattan & Miles, 2016; Novozhilov, 2001). He umes
HUKAKUX alpUOPHBIX JOMYIICHUH, IOJIeBasi MOJEIb MOXET HCIOJIb30BaThCS IS
Pa3HOOOpa3HbBIX CIECHAPUEB TOXKApa, OHAKO SBIISICTCS CIIOKHOM /ISl HIPUMEHCHHSI.

OnHaKo HYXXHO TOHHMMAaTh, YTO HCIOJb30BaHHE (opMys (yHIAMEHTAIBHBIX
(pM3UYECKUX 3aKOHOB M KOMITBIOTEPHBIX BBIYMCICHUI HE O3HAYAET, YTO MOJCIH OyIyT
HOJTHOCTBIO COOTBETCTBOBATh JCHCTBUTEILHOCTU. Pe3ysibTaThl U 30HOBOTO U IMOJICBOTO
MO/ICJIMPOBaHHUs B 3HAYUTEIbHON CTEIICHN CUIIBHO 3aBUCST OT HAYAIIbHBIX U TPAHHYHBIX
yCJIOBHIA, 33/1aHHBIX TIepBOHaYaibHO 3kcniepTom (Walton et al., 2016).

Meton MOzEIUpPOBaHHS MOXET HCIOJIb30BAaThCs B CyACOHOW IKCIEpTH3E MO
TEXHUKE OE30MaCHOCTH TPH PEIICHUH CIEAYIONMX 3a7ad: CYyIIeCTBOBaja JIH
BO3MOXKHOCTh IPEIOTBPATUTh HECYACTHBIM ciydail (Kakum 00pa3oM), KakoBa
HEMOCPECTBEHHAs IMPUYMHA HECYaCTHOTO Cliy4yas, MOT JId HECYACTHBIA CiTydail
NPOM30MTH MO AaHHON NMPUYMHE, MOTJIO JIH JaHHOE OOCTOSTENBhCTBO CIIOCOOCTBOBATH
CIlyYMBIIEMYCS MPOMCIICCTBHIO, KakOi ObUIa TOCIIEI0BATEILHOCTh IPOIECCOB
(mevicTBusl/ O€3EMCTBYS yYACTHUKOB TAaHHBIX MPOIIECCOB), KOTOPBIE SBUIUCH IPHYMHON
HECYAaCTHOTO ClIydyasi, BO3MOXKHO JIM BHE3aITHOC BO3HMKHOBCHHE HEHCIPABHOCTH
(aBapuiiHO¥ CcHTyallMH), NPUBEIICH K HECUYACTHOMY CIIy4aro, ObLia JIH BO3MOXHOCTb
BO3HHMKHOBEHUS] HECUACTHOTO CIIy4as PU MCIpPABHOW paboTe NaHHOTO 00OpYAOBaHUS,
ObUTa JIM BO3MOXKHOCTH TPEJOTBpAIIECHHs (HEIOMYIICHUsI) HECYACTHOTO Ciydas |
apyrue. MoJenvpoBaHHEe MOXKET HCIIOJIb30BAThCS IS aHaiu3a OUIMOOK B paboTe
pa3HooOpa3HbIxX TexHu4Yeckux ycrpoiicts (Block, 2017; Colin Gagg, 2020)

JIns  pemieHHs — BBIIICYKa3aHHBIX  3a7ad  BO3MOXKHO  HCIIOJIb30BaHUE
KOMITBIOTEPHOTO BHJAa MOJEIUpOBaHWS. B Takom ciydae co3maHHas Mozenb (psia
Mojeseil) OyaeT BOCIPOU3BOIUTH BEPOSITHBIC BEPCHH MPOM3OIMICAINICro ciydas. Tak,
HarpuMep, MpH OTBETE Ha BOMPOC O HEMOCPEICTBEHHOW NPHYMHE MPOU3OLIEIIIIETO
HECYAaCTHOTO CJIydYas BO3MOXKHO CO3/IaHHME psiia MOjeNed, KOTOpble OyayT HarJsaHO
MIOKa3bIBaTh BCE BO3MOXKHBIC IIPHUYMHBI. MO/IETTh MOJKET YUHTHIBATH OJIUH HIIA HECKOIBKO
s¢dexros (Bernier & Padgett, 2018). C moMoIpio UMEIOIINUXCS JaHHBIX U HHPOPMAIIUU
0 KOHKPETHOM IPOUCIIECTBUH BO3MOKHBIM CTaHET COMOCTABICHUHU OJTHOW M3 MOZEJIEH ¢
pEaNbHBIM CITy4aeM.

[lpy oTBeTe Ha BONPOC O BO3MOXKHOCTH BHE3AITHOTO BO3HHUKHOBEHUS
HEHCIPABHOCTH, MPUBEIICH K HECYACTHOMY CJIy4ar0, MOKHO CO37[aTh MOJICNb C yU4ETOM
BCEX OCOOEHHOCTEH W MapaMeTpoB HCCIETyeMOro 00OPYIOBaHUS U PACCMOTPETh BCE
BO3MOJXKHBIC BapHaHThl BO3HUKHOBEHHS HEHCIPABHOCTH OOOPYJOBaHUS Ha JAHHOM
Mozend. BO3MOXXHO HCHONBb30BaHWE MALIMHHOTO OOYYEHHs Ui MOJCTUPOBAHUS
HECYACTHBIX CJIy4aeB Ha mpou3BojicTBe, Tak (Matias et al., 2008) ucnons3zoBamu asst
MOJICTTMPOBaHMS MaJICHUI Ha Mpou3BOJCTBe OaitfecoBckue cetw, a (Sarkar et al., 2019)
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MCIIOJIb30BAJIM METOJ| ONMOPHBIX BEKTOpoB (SVM) u HCKyCCTBEHHasi HEMpOHHas CETh
(ANN), ¢ onTumuzaiueli reHeTudeckuMm anroputMoMm (GA) W METOJIOM POsi YacCTHI]
(PSO) mis mocTmxeHus: 00J1ee BHICOKAs CTEIIEHb TOYHOCTH U HAJCKHOCTH.

CoBpeMeHHBIE ~ METOJbl  KOMIBIOTEPHOTO  MOJCIMPOBAHUS  3HAYHUTEIBHO
pacuIMpuId BO3MOKHOCTH MojeiupoBanus B forensics. OHU MO3BOJIAIOT HE TOJIBKO
OTBEYaTh HAa KOHKPETHBIC 3aIPOCHl, HO W CTPOUTH OOILIME MOJEIN KPUMHUHAIBLHOTO
MOBEJICHUSA. JTO MOTYT OBITh JIOKQJIBHBIE MOJIETH TOPOACKOW TMPECTYIMHOCTH,
0a3upyroIuecss Ha HCTOPUYECKUX, TeorpapuuecKux, AeMorpauyeckux IaHHBIX WU
uHpopmanuu u3 cormanbHbix cereit (Kounadi et al., 2018; Malleson & Andresen, 2015;
Yang et al, 2020). C cepeaunsl 2000-Xx TroJ0B TMOJydYWsIa PACIPOCTPAHEHHUE
YHHBEpcalibHasi cucTeMa AreHTHOro MoaenupoBanus (Agent-based modeling (ABM)), B
KOTOPOM MOXET OBITh pEaM30BaHbl pPa3HOOOpa3HbIC TEOPUUM M TMOAXOIbl. B Hel
CyIIECTBYET cpena (Hampumep, ropoj) M ACHCTBYIOUIUME areHThl (JIOIU, TPYIIBI U
OpraHu3aliy), MOTYIIUE MPEJICTABIIATh COOON TEX WM WHBIX MPECTYITHHKOB, YKEPTB,
CBHJICTEJICH M MOJMILEHCKHUX C ompezeieHHbIM Habopom xapakrepuctuk (Groff et al.,
2019; Hawdon & Ryan, 2018). B toke BpemMs OYEBHIHO, YTO HA IAHHBI MOMEHT
UCIIOJIb30BAaHUE JUISI MOJICIMPOBAHUS B OOJACTH KPUMHHAIUCTHKH HMCKYCCTBEHHOTO
UHTEJJICKTa OrPAaHUYEHO U3-3a "uepHoro siuka" MammaHoro ooyuenus (Rudin, 2019)

Ha ocHOBaHMM BBIIICH3I0KEHHOTO, MOXHO CJeJaTh BBIBOA O TOM, YTO,

paccMaTpuBasi BOIIPOC O POJIM METOJIa MOJICITUPOBAHMS MIPH PEIICHUU 33134 CyaeOHON
WHKXCHEPHO-TEXHUUYECKON JKCIEePTHU3hl, HEOOXOTUMO pacCMaTPUBATh KAXKIBIH PO
JAHHOTO BUJA SKCIEPTHU3bI OTAETIBHO, TaK KaK 3a7aud HEKOTOPBIX U3 HUX BO3MOXKHO U
HEOOXOIMMO pemaTh ¢ MOMOIIBI0 METOAAa MOJEIHPOBAHUS B KA4eCTBE OCHOBHOTO H
€IMHCTBEHHO MOAXOIAIIET0 METOJA, a 3aJ1a4i JAPYIMX PEIIalOTCsa ¢ IOMOLIBIO IPYIHX,
Ooiee TMOAXOMAIMIMX METOAOB, HWCIONB3Ys] MOJEIMPOBAHHE TOJIBKO B KAadyecTBE
JOTIOTHUTEIFHOTO METO/1a, @ UHOT/Ia M BOBCE HE MCIOJIB3YETCS.
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Abstract

Language is a technological tool, since it is the outcome of a process of exteriorisation of a set of intentional
practices. This process of exteriorisation is semiotic in nature. Language as technology and technology as
language are thus ways of socialize consciousness. On the basis of some recent results in applied linguistics,
the paper suggests that language and technology have to be considered as “functioning” when they enable
social relations, by collectivising consciousness and producing a sort of social intelligence as well as an
increase of complexity; on the other hand, language and technology have to be considered as “non-
functioning” when they hinder socialization, privatize consciousness and reduce complexity, as is the case
in automatized and algorithmic treatment of languages. This concept of language requires a reconsideration
of the ways in which linguistics and philosophy of language understand semiotic practices and demands a
shift from an “autonomist view” to a “political view” of language.

Keywords: Natural language; Technological tool; Social intelligence; Algorithm

AHHOTALUA

SI3BIK — 3TO TEXHOJOTWYECKHA WHCTPYMEHT, IIOCKOJBKY OH SBIIETCS pe3ylIbTaTOM Ipoliecca
JKCTepUOpH3alMd Habopa HWHTCHIMOHANBHBIX TIPAKTHK. OTOT TPONECC 3KCTEPHOPU3AIUN HOCHT
CEMHOTHYECKHH XapakTep. TakuMm o0pa3om, S3bIK KaK TEXHOJOTHS U TEXHOJOTHSA KakK SI3bIK SBILIOTCA
croco0amMyl colMaNM3alii Cco3HaHWSA. Ha OCHOBE HEKOTOPBHIX HEAABHUX PE3YJIbTAaTOB B MPUKIATHOMN
JUHTBUCTHKE B CTaThe MPEAJIaracTCs PacCMaTpUBATh S3BIK M TEXHOJIOTHIO KakK “‘(QYHKIHOHUPYIOIIHE,
KOTJ]a OHM 00€CIeUNBaAIOT BO3MOYKHOCTh COLIMAIBHBIX OTHOIICHUH ITyTeM KOJUIEKTUBU3AI[MHM CO3HAHUS H
CO3/IaHHsI CBOETO POJA COLMAIIBHOTO MHTEIUIEKTa, a TaK)Ke YBEIMUCHHE CIIOKHOCTH; C IPYroil CTOPOHHI,
S3bIK M TEXHOJIOTMH CIIEAYeT paccMaTpHBaTh Kak ‘“‘He(yHKIMOHHMPYIOIIME”, KOrjJa OHU MpEISTCTBYIOT
collManu3alyy, TMPUBATHU3UPYIOT CO3HAaHUE U YMEHBINAIOT CIOXHOCTh, Kak B cIydae
ABTOMATH3MPOBAHHOW M aNTOPUTMHYECKOH OOpabOTKOW S3BIKOB. OJTa KOHIENIHS S3bIKa Tpedyer
IepecMoTpa CHOCOOOB MOHMMAaHHUS CEMHOTHYECKHX IPAKTHK JIMHIBUCTAaMH M (uiocodamu s3bIKa, U
M0JIpa3yMeBaeT Mepexo OT “aBTOHOMUCTCKOTO” K “NOJIMTUYECKOMY” B3Iy Ha SI3BIK.

This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License
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Natural Language as a Technological Tool

1. COMPUTATIONAL CAPITALISM AND THE “DEATH” OF
LANGUAGES

As Peter K. Austin and Julia Sallabank (2011) write in the introduction to a recent
important book, “it is generally agreed by linguists that today there are about 7,000
languages spoken across the world; and that at least half of these may no longer continue
to exist after a few more generations as they are not being learnt by children as first
languages. Such languages are said to be endangered languages” (2011, p. 1). This
circumstance does not represent a neutral linguistic fact but is rather the effect of a precise
political-economic framework, namely what Bernard Stiegler (2016) has called
“computational capitalism” — that is an era in which “calculation prevails over every
other criteria of decision-making, and where algorithmic and mechanical becoming is
concretised and materialised as logical automation and automatism, thereby constituting
the advent of nihilism, as computational society becomes a society that is automated and
remotely controlled” (pp. 8-9) — and Antoinette Rouvroy and Thomas Berns define as
“algorithmic governmentality”, that is “a certain type of (a)normative or (a)political
rationality founded on the automated collection, aggregation and analysis of big data so
as to model, anticipate and pre-emptively affect possible behaviours”. “Algorithmic
governmentality”, they add further, “produces no subjectification, it circumvents and
avoids reflexive human subjects, feeding on infra-individual data which are meaningless
on their own, to build supra-individual models of behaviours or profiles without ever
involving the individual, and without ever asking them to themselves describe what they
are or what they could become” (Rouvroy & Berns, 2013, p. X). As this paper would like
to show, then, the functioning of this new form of capitalism implies a radical reduction
of the semantic, syntactic and morphological potentialities of natural languages. As a
matter of fact, these “could [even] progressively evolve to seamlessly integrate the
linguistic biases of algorithms and the economical constraints of the global linguistic
economy” (Kaplan, 2014, p. 62). These claims seem to be coherent with what Austin and
Sallabank write, as they observe that “economic, political, social and cultural power tends
to be held by speakers of the majority languages, while the many thousands of minority
languages are marginalized and their speakers are under pressure to shift to the dominant
tongues. In the past sixty years, since around the end of World War 11 there have been
radical reductions in speaker numbers of minority autochthonous languages, especially in
Australia, Siberia, Asia and the Americas” (Austin and Sallabank, 2011, p. 1).
“Reduction” is thus one of the main key-words of computational capitalism. These
assertions remind what Deleuze and Guattari wrote in their brilliant analysis of linguistics
in A Thousand Plateuaus (see Aurora, 2017). “The scientific enterprise of extracting
constants and constant relations is always coupled”, they affirm, “with the political
enterprise of imposing them on speakers and transmitting order-words” (Deleuze and
Guattari, 1987, p. 101). Indeed, from a purely linguistic point of view, there is no point
in considering, for instance, British English as standard English and the so called Black-
English merely as a deviation from standard English. This distinction is only a political
distinction, by which, so Deleuze and Guattari (1987) write, “language is homogenized,
centralized, standardized, becoming a language of power, a major or dominant language”
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(p. 101). Such claims echo the famous 1945 assertion by the prominent linguist Max
Weinreich (1945) — remarkably originally expressed in Yiddish, a minority language —
according to which “[a] language is a dialect with an army and navy” (p. 13).

2. LANGUAGE AS A TECHNOLOGICAL TOOL: THE THEORETICAL
FRAMEWORK

Within this very general scenario, the two strong claims that will be to made in this
paper are 1) that language is one of the primal and most powerful technological tools; 2)
that language is the “technological” condition of possibility, both at a transcendental and
empirical level, of every process of socialization. Combining these two claims, it is thus
possible to affirm that language is the basic technology for socialization of people and
things and, accordingly, that the usage of language as a tool have a necessary influence
on the models of socialisation that can be produced, created, designed or programmed.
As has been shown, though, in the age of computational capitalism linguistic and semiotic
technologies catalysing processes of collective and social subjectifications are inhibited,
as they are substituted by algorithmic and automatic encoding programs.

Before shifting to the second section of the paper, a clarification is needed. Although
in the following references will be mainly addressed to verbal language, this notion needs
to be understood in a broad sense, according to which language must be seen as a semiotic
system, namely as a system of signs.

Of course one should now provide a definition of sign, but this would require too
much space and would lead the argument too far away from the topic. So, one could stay
at the common, pre-scientific and intuitive understanding of the nature of sign, according
to which, a sign is an object, quality, event, or entity whose presence or occurrence
indicates the probable presence or occurrence of something else; however, it is important
to keep in mind that signs become elements of a language, only insofar as they form a
system, namely as they are structurally organized.

As André Leroi-Gourhan has brilliantly shown, technics and language have evolved
in parallel, with each enabling and responding to the other. “As soon as there are
prehistoric tools”, Leroi-Gourhan (1993) writes, “there is a possibility of a prehistoric
language, for tools and language are neurologically linked and cannot be dissociated
within the social structure of humankind”. “Techniques”, Leroi-Gourhan (1993) writes,
“involve both gestures and tools, sequentially organized by means of a 'syntax' that
imparts both fixity and flexibility to the series of operations involved”. “This operating
syntax is suggested by the memory and comes into being as a product of the brain and the
physical environment” (p. 114). The technical object is nothing but the organized series
of the necessary gestures performed to produced it in view of an end; in other terms, it is
nothing but the storage of all the neural connections that have been activated to shape
matter in a certain way and in view of a specific end. Thus, technical objects can be
described as the outcomes of a process of “exteriorization” of memory. This process
represents the condition of possibility not only of the technical object, but also of every
semiotic-linguistic practice, which accordingly can be described, in this sense, as a
technical object. Indeed, the possibility of selecting and combining a set of hierarchically
ordinated operations in view of an end implies the agency of an original discursivity,
namely of what one could call a “primal syntax”. This primal syntax is what allows to
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relate and link together what is stored in memory (ritention, in phenomenological terms)
and what is designed or projected through imagination (protention, in phenomenological
terms). Both technical object (an arrow) and sign (for instance the word “arrow”) are
exteriorized memory, insofar as they are elements in which a specific set of practices,
namely a protocol, is stored. Thus, there cannot be technics without language — otherwise
there would only be objects with a certain shape, but no technical objects in proper sense —
and, in turn, no language without technics — otherwise there would only be, for instance,
sounds but not words.

Technical objects and linguistic practices form then what Bernard Stiegler calls
tertiary retentions, insofar as they allow for a cumulative spatialization and
materialisation of neural-individual memory, which constitutes the very condition of
possibility of all retentional and protentional capabilities and, accordingly, of
consciousness itself.

Given this theoretical framework, it becomes possible to consider technological and
linguistic evolution as two intertwined phenomena.

In this respect, a reference of paramount interest can be made to what French
linguist Sylvain Auroux (1994) has named, with regard to the history of the evolution of
language, the “automatisation”, in which, according to Auroux, we find ourselves and
which sees the rise of computer based computational treatments of language. In this
phase, language seems to tend to become more and more automatic. More specifically,
the automatisation of language takes place, as this paper suggests, at three different,
although closely intertwined, levels, that one can define as simplification, standardisation
and anticipation. This process of automatisation of language seems to play a pivotal role
in the transformation, which is typical of the current political-economic scenario, of
knowledge into mere information and of speakers into mere customers and consumers.

By simplification of language, it is meant the decrease of language complexity, that
is the limitation of the range of possible syntactic, morphological and semantic forms;
consider, for instance, the increasing impoverishment of vocabulary or the vanishing of
abstract terms or complex syntactic constructs that many languages are being subjected
to due the increasing and all the more pervasive presence of automatic encoding systems
in everyday life. This is particularly apparent in the domain of machine translation, as
various researches have recently demonstrated. Beata Beigman Klebanov and Michael
Flor, for instance, have shown that “the lexical tightness of human-composed texts is
tighter than that of the machine translated materials; human references are tighter than
machine translations” (2013, p. 27), while another recent study allows to quantify “the
loss of lexical richness in Machine Translation (MT) systems compared to Human
Translation (HT)” (Vanmassenhove et al., 2019, p. 222).

By standardisation, it is meant a process which tends to remove linguistic
differences, like for instance dialects or idiolects or minority languages, and to reduce the
possibilities of linguistic variation. As already suggested, “language standardisation,
central to language planning and policy, is inherently ideological [...] [More specifically],
standard language ideology encompasses assumptions about language correctness; belief
in ‘the one best variety’; and a demotion of all (non-standard) varieties” (McLelland,
2020, p. 1-2). Standardisation leads to a gradual reduction of linguistic variety, of what
can be called Semio-diversity, which usually takes the form of the death of (non-standard)
languages: “the most common process leading to language death” — writes Isaac Muhte
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(2016) in a paper analysing the case of Ndau dialect in the linguistic context of Shona, a
Bantu language, “is one in which a community of speakers of one language becomes
bilingual in another language, and gradually shifts allegiance to the second language until
they cease to use their original (or heritage) language. This is a process of assimilation
which may be voluntary or may be forced upon a population. Speakers of some
languages, particularly regional or minority languages may decide to abandon them based
on economic or utilitarian grounds, in favour of languages regarded as having greater
utility or prestige” (Mhute, 2016, p. 63).

By anticipation it is finally meant the result of the application of technical devices
which anticipate and, to some extent, prescribe the linguistic choices of the speakers. A
very common example of these kind of technologies is represented by what are
significantly called “predictive keyboards”, that is keyboards that suggest upcoming
words for fast typing. Indeed, as a recent study has clearly shown, “writers are sensitive
to these differences: when presented with predictive text suggestions, people wrote
shorter and more predictable language. In short, predictive text suggestions — even when
presented as single words — are taken as suggestions of what to write” (Arnold et al., p.
136). This is due to the fact that “the suggestions are, by construction, the words that are
the most predictable in their context. Thus, writers who follow these suggestions may
create writing that is more predictable than they would create without such suggestions”
(Arnold et al., 2020, p. 128).

These three levels, namely simplification, standardisation and anticipation are
closely intertwined. Standardisation implies and, at the same time, requires simplification
and both are improved by linguistic predictive technologies; anticipation demands, in
turn, a simplified and standardised language in order to be effective. The result of this
complex linguistic device could lead to what can be called the “entropic death” of
language and languages. It is not by chance that the titles of two important books by
prominent linguists such as Claude Hagege and Nicholas Evans bear the title Halte a la
mort des langues (Hagége, 2002) and Dying words (Evans, 2009). Indeed, the
automatisation of language seems to result in the tendency to create a unique,
oversimplified, predictable and concrete language, a language that serves the purposes of
global consumerist capitalism, in so far as it limits itself to the exchange of data and
information and is made incapable of producing social collective meaning, namely those
socialization processes which should represent the main goals of language as technology,
and, accordingly, to serve as both the source and the repository of shared knowledge and
common political agency.

3. LANGUAGE AND SOCIALIZATION: A RESEARCH PROGRAM

Understanding language as a technological tool for socialization clearly implies a
general reconsideration of the very nature of linguistic agency and accordingly an
epistemological shift both in the philosophy of language and in the scientific treatment of
language, namely linguistics.

Indeed, as John E. Joseph (2006) observes in the preface of his book Language and
Politics, “in the last two decades, applied linguistics has abandoned the structuralist view
of language as a self-contained, neutral system, in favour of a conception of language as
political from top to bottom, in its structure as well as its use (p. ix). The consequences of

90
soctech.spbstu.ru



Technology and Language Texuonoruu B uHoOChepe.
2021. 2(2). 86-95
https://doi.org/10.48417/technolang.2021.02.09

this conceptual shift can be seen in the growing attention paid by linguistic scholars to
topics like “language choice, linguistic correctness, (self-) censorship and hate speech,
the performance of ethnic and national identity in language, gender politics and
‘powerful’ language, rhetoric and propaganda, and changing conceptions of written
language, driven in part by technological advances (Joseph, 2007, p. ix). If we look at the
canon of 20"-century philosophy of language though, we discover that these
interconnections between language and politics have been largely neglected and this
conceptual shift has been generally overlooked. If we explore the philosophical reflection
on language outside the disciplinary field of classic philosophy of language instead, it is
possible to recover a conceptual shift analogous to that occurred within the language
sciences, that Gerald Posselt has named the “ethico-political turn” in the philosophical
study of language. This ethico-political turn results, to a large extent, from the criticisms
directed towards structural linguistics and its aufonomist position, as Ranko Bugarski
(1999) named it, and is thus to be found especially within the so-called post-structuralist
tradition. By autonomist position, Bugarski means the view according to which linguistics
should not be subordinated or linked to philology, philosophy, sociology or some other
discipline, but rather considered as a self-contained science. In fact, the object of
linguistics, namely the system of language, can be studied, according to this view, solely
by means of a description of the differential relations between the elements of the system,
that is to say linguistic signs.

It is not by chance that Saussure’s (1959) definition of language ‘presupposes the
exclusion of everything that is outside its organism or system’ (p. 20). In order to clarify
this point, Saussure uses a well-known analogy, comparing language to the game of chess:
The fact that the game passed from Persia to Europe is external; against that, everything
having to do with its system and rules is internal. If I use ivory chessmen instead of
wooden ones, the change has no effect on the system, but if I decrease or increase the
number of chessmen, this change has a profound effect on the ‘grammar’ of the game.
(Saussure, 1959, pp. 22-23) Therefore ‘one must always distinguish between what is
internal and what is external. In each instance one can determine the nature of the
phenomenon by applying this rule: everything that changes the system in any way is
internal’ (Saussure, 1959, p. 23). Accordingly, the science of language must necessarily
exclude all the non-linguistic variables that can somehow be related to language, like
ethnological, political, institutional or geographical variables, since they are ‘external’
variables and, as such, they are completely ineffective for a definition of the “forces that
are permanently and universally at work in all languages” and for a deduction of the
“general laws to which all specific historical phenomena can be reduced” (Saussure,
1959, p. 6).

However, although sharing a similar conceptual shift, according to which language
1S no more construed as autonomous but rather “political from top to bottom”,
philosophers studying language usually disregard linguistic analyses and professional
linguists consider philosophical reflections just as unreliable and unscientific
speculations. As a result, professional linguists often combine accurate applied studies
with naive epistemological and metatheoretical assumptions, whereas philosophers often
conjecture the nature of language without being acquainted with the technical tools
required to describe it.
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This paper, by completely assuming the ethico-political turn to language defined by
Gerald Posselt, aims to provide a contribution to understand “language, along with its
cognitive-communicative function, in its subjectivizing and community-grounding
dimension, as well as to envisage the different modes and practices by which we are
constituted as epistemic, ethical and political subjects” (from the description of the
research project “Language and Violence. The ethico-political turn to language after the
linguistic turn” http://language.univie.ac.at/about/).

With reference to linguistics — apart from a clear and general link to pragmatics, as
the subfield of linguistics which studies the way in which context influences the meaning
and the structure of statements and that “requires a consideration of how speakers
organize what they want to say in accordance with who they’re talking to, where, when,
and under what circumstances” (Yule, 1996, p. 3)— various methodologies and
perspectives need to be taken into account, which include, without being limited to:
1) Systemic functional linguistics, according to which “[t]he internal organization of
natural language can best be explained in the light of the social functions which language
has evolved to serve. Language is as it is because of what it has to do” (Halliday, 2004,
p. 309), with a special focus on the notion of “regulatory function”, using Halliday’s
wording, that is “the use of language to control the behaviour of others, to manipulate the
persons in the environment — the ‘do as I tell you’ function” (Halliday, 2004, p. 306);
2) Sociolinguistics and, more specifically, the notion of “sociolinguistic variable”, that is
each and every linguistic variable “which is correlated with some non-linguistic variable
of the social context: of the speaker, the addressee, the audience, the setting, etc.” (Labov,
1972, p. 237); 3) Language and gender, with particular attention to the “dominance
approach”. As Penelope Eckert and Sally McConnell-Ginet summarize, ‘“analysts
associated with a dominance framework generally argue [...] that differences between
women’s and men’s speech arise because of male dominance over women and persist in
order to keep women subordinated to men” (Eckert & McConnell-Ginet, 2003, p. 2);
4) Critical Discourse Analysis, in so far as it involves a “discourse analysis which aims
to systematically explore often opaque relationships of causality and determination
between (a) discursive practices, events and texts, and (b) wider social and cultural
structures, relations and processes; to investigate how such practices, events and texts
arise out of and are ideologically shaped by relations of power and struggles over power
[...] In referring to opacity, [we are] suggesting that such linkages between discourse,
ideology and power may well be unclear to those involved, and more generally that our
social practice is bound up with causes and effects which may not be at all apparent”
(Fairclough, 1995, pp. 132-133); 5) Dialectology, especially with reference to the notion
of “linguistic variety” which should basically substitute that of “language”, since “[t]he
term ‘language’ [...] is from a linguistic point of view a relatively non-technical term”
and should therefore be replaced by the notion of “variety” in order to be able to refer “to
any particular kind of language”, like for instance “Yorkshire English”, “Leeds English”
or even “middle-class Leeds English” (Chambers and Trudgill, 2004, p. 5).

For what concerns philosophy, I think that useful references should be, without
being limited to: 1) Michel Foucault’s archaeological approach and especially his notion
of “discursive formation”, defined as a set of scientific statements, among which subsists
a system of regularities governed by what Foucault names rules of formation which are
always context-dependent. As Foucault (2002) writes, “the rules of formation are
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conditions of existence (but also of coexistence, maintenance, modification, and
disappearance) in a given discursive division” (p. 42). More specifically, Foucault
identifies four rules of formation: 1) Rules of formation of objects; 2) Rules of formation
of enunciative modalities; 3) Rules of formation of concepts; 4) Rules of formation of
strategies (see Foucault, 2002); 2) Deleuze and Guattari’s (1987) philosophy of
linguistics, as developed in the fourth chapter of 4 Thousand Plateaus, where they try to
define a sort of prolegomena to a new linguistics, grounded on the refusal of what they
call, with a certain degree of arbitrariness, the four “postulates of linguistics”, and on the
replacement of the notion of “structure” with that of “machine”, which is clearly a
technological notion, and on the primacy of Pragmatics and, moreover, on the
replacement of the notions of “subject of the statement” and “subject of enunciation” with
the concept of “collective assemblage of enunciation”, which presupposes the fact that a
fully individual — not social in nature — statement is in the end impossible; 3) Derrida’s
deconstructive approach, which “questions whether the reasons for imposing a theoretical
division between the normal case and the deviation are theoretically justified”. Indeed, as
Johan Blomberg (2016) observes “a general semiotic theory cannot”, according to
Derrida, “merely dismiss different kinds of discourses as marginal cases and by extension
demote them as less relevant. The deconstructive approach would prefer to understand
why such distinctions are imposed and also to trace the consequences of avoiding them”
(Blomberg, 2016, p. 51, italics mine).

4. CONCLUDING REMARKS

In order to conclude, some brief remarks are needed, that basically sum up the core
ideas expressed in the paper. Language is a technological tool, since it is the outcome of
a process of exteriorisation of a set of intentional practices; indeed, this process of
exteriorisation of a protocollar syntax is semiotic in nature, insofar as it socialize
intentionality; thus, language as technology and technology as language are ways of
socialize consciousness, namely of inserting it in a network of relations with people and
things which are external to it; language and technology are really “functioning”, then,
when they enable social relations, by collectivising consciousness and producing a sort
of social intelligence as well as an increase of complexity; on the other hand, language
and technology are not “functioning” when they hinder socialization, privatise
consciousness and reduce complexity; this concept of language requires a reconsideration
of the ways in which linguistics and philosophy of language understand semiotic practices
and demands a shift from an “autonomist view” to a “political view” of language, a shift
which should allow to interpret the contemporary political scenario and to react to the risk
of an “entropic death” of human symbolic capabilities.
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Abstract

Nanotechnology began for real when Don Eigler and Erhard Schweizer used 35 xenon-atoms to spell the
name of their sponsor “IBM.” The resulting image has since been called “The Beginning” and, indeed,
physical processes at the molecular level have since been used countless times to write the names of
laboratories and sponsors and sometimes logos (including, of course, the White House and the American
Flag). Indeed, when we conquer new territory, we tend to mark our presence and produce a souvenir of it
by carving our name. But the first things we do may express our final purposes and thus already anticipate
the last things we do. By signing their names as artists do, nanoscale researchers have claimed not only
specific accomplishments but also their proximity to the arts — they are embarking on an explicitly creative
project, namely to shape the world atom by atom in their own image.

Keywords: Molecular writing, Signatures, Names, Theoretical understanding and
technical control, Willfulness

AHHOTANHUA

HanoTexHomorun Hauaauch mo-HacrosimemMy, koraa Jlon Durnep u Opxapa lIBeliniep ncmnons3oBanu 35
aTOMOB KCEHOHA, YTOOBI HamucaTh UMs cBoero crnoHcopa “IBM”. TlomydeHHOe n300paxeHue ¢ Tex mop
OpUTO Ha3BaHO “Hadvano”, u, NefcTBUTENBHO, (PH3UUECKUE MPOIECCHl HA MOJICKYJISIPHOM YPOBHE C TEX TIOP
HCIIOJIb30BAIUCH OECUMCIICHHOE KOJIMUECTBO pa3 AJI HAIMCAHH Ha3BaHWH JabopaTopuil U CIIOHCOPOB, a
MHOTJIa ¥ JIOTOTUIIOB (BKJIFOYast, KOHeUHO, benbril nom u amepuxanckuit ®mar). B camom znene, korjga Ml
3aBOEBBIBAEM HOBBIC TEPPUTOPHH, MBI CTPEMHUMCSI OTMETUTD CBOE MIPUCYTCTBHE M U3TOTOBHUTH HA AMSTH O
HeM cBoe nMs. Ho mepBoe, 4To MBI Jie7aeM, MOXKET BBIP)KATh HAIIM KOHEYHBIE [EJN ¥, TAaKUM 00pa3oM,
y)K€ TPeIBOCXHUINATh HAIlM MOCIEeAYIOIHe MOCTYyNKH. lloAmuchiBas CBOM HMMEHA, KaK 3TO JAETaloT
XYJOXKHHKH, HAHO-UCCIEIOBATENH 3asBIIAIOT HE TOJIBKO O KOHKPETHBIX JOCTHXKEHUSX, HO U O CBOEH
OJIM30CTH K MCKYCCTBY — OHH IIPUCTYIIAIOT K SIBHO TBOPYECKOMY IPOEKTY, & UMEHHO K (hOpMHpOBaHHIO
MHpa aToOM 32 aTOMOM II0 CBOEMY COOCTBEHHOMY 00pa3y.
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First and Last Things: The Signatures of Visualization-Artists

1

On February 23, 1778 Gottingen physicist Georg Christoph Lichtenberg reports in a letter
a curious experiment he had conducted. Basis for the experiment was a recently
discovered phenomenon, the so-called Lichtenberg Figures (Hamanaka, 2015). The
figures result when dust is sprinkled on the site of an electric discharge into a resin cake.
The dust does not distribute evenly but displays a fascinating branching pattern.
Moreover, the patterns are significantly different for discharges of positive and negative
electricity. Initially, therefore, Lichtenberg esteemed them for their theoretical
significance, excepting that his discovery might turn out to be decisive for the ongoing
dispute about the nature of electric charge and the number of electric fluids (the question
of the dispute was whether positive and negative electric charge represent excess and lack
of a single fluid, or whether it is the manifestation of two counteracting fluids).

Lichtenberg's expectation remained unfulfilled and his figures unexplained until
well into the 20" century. This is not to say, however, that his figures remained
inconsequential. Numerous trajectories lead into the present. Only one of these proved to
be theoretically significant. Lichtenberg's discovery did not decide the dispute and yet
made it go away: In order to recommend his discovery to the warring parties, Lichtenberg
introduced the formal notation of "+E" and "-E" either to indicate excess and lack of
charge or as names for the two electric fluids. The availability of this neutral terminology
allowed theorists and experiments to keep working without settling the issue (Nordmann,
1999, 2003).

With the theoretical potential of his discovery quickly exhausted, what remained
was the fascination with the phenomenon and the question of its technical possibilities.
This fascination owes on the one hand to the aesthetic appearance of the figures and that
is often how they are discussed —as a boundary object, even trading zone between physics
and aesthetics (for example, Kliche, 2003). Ultimately, the source of the fascination lies
deeper. Martin Kemp identified it as follows:

There is something compelling about a phenomenon that can inscribe itself, drawing
its own diagram through the direct visual recording of traces of its activity. We are
familiar with these kinds of traces in the cloud and bubble chambers of atomic science,
but the idea that the unseen forces of nature might reveal their actions through visible

11 This paper dates back to (Nordmann 2006a) and its companion piece (Nordmann 2006b). It thus
originated under the impression of the overblown claims and expectations that were made in its early years
on behalf of nanotechnology. This is not to say, however, that the paper lost its significance. Not only did
the overblown claims of nanotechnology prepare the ground for a transformation of research culture which
calls for a philosophy of technoscience - to which this paper makes a contribution. Furthermore, the practice
described here can also be found among designers of computer chips. It is currently rampant in genetic
engineering and synthetic biology with researchers encoding texts in genes. Most famously, perhaps, when
Craig Venter created the ,,first synthetic life form* he encoded in it a quote by Richard Feynman which is
a credo of technoscience: ,,What I cannot create, I do not understand“ (Ewalt, 2011).
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traces has a much longer history. Acoustics was probably the first field to visualize
such forces. As early as 1680, Robert Hooke studied wave formations in flour on glass
plates agitated by a violin bow. This began a tradition of materializing sound that
passed via Ernst Chladni in 1787 and Hermann von Helmholtz to modern
oscilloscopes. But nowhere were the results of direct transcription more spectacular
than in the new science of electricity in the late eighteenth century. Working at the
University of Gottingen, Germany, as professor of physics, Georg Christoph
Lichtenberg stumbled across the explosively beautiful dendritic structures of electrical
discharge that still bear his name. (Kemp, 2005)

The "direct transcription” of the Lichtenberg figures differs from bubble chambers
on the one hand, from Chladni's acoustic figures on the other hand in that the observer
does not witness how a physical process produces a trace but, instead, how the already
inscribed, now static trace of the process is made visible by the dust which yields a
permanently fixed image. Indeed, one can make a print of the Lichtenberg figures by
lifting them off with an appropriately treated sheet of paper. And even after it has been
removed, new dust can be sprinkled on the resin again and the same pattern will emerge.
Especially Adolf Traugott von Gersdorf saw in this a new technique for printing and
Chester Carlson, the inventor of xerography cited the Lichtenberg figures as a precursor
(see Baird and Nordmann, 1994; Carlson, 1965; Herrmann, 2016).

Lichtenberg himself had nothing to do with and apparently no interest in such
technical applications. And yet, though he insisted that these phenomena do not belong
to the class of electrical amusements but allow the study of the nature and motion of
electrical fluids (Lichtenberg, 1779), instead of studying the motion of electrical fluids he
ended up with a focus on expanding his capacity to control that motion. He reported a
particular achievement of control in that letter of February 1778. He tells of a fairly large
lecture and how he became emboldened by his own capacity to spite the humidity in the
room and succeed with the majority of experiments.

When 1 said that | would now write in a single motion a GR that even Franklin would
respect, you should have seen how everyone was rooting for me, and when | succeeded
without a glitch, some applauded in amazement. (Lichtenberg, 1983, no. 450, compare
the letter of March 15)

During a time when the great electrician and American revolutionary Benjamin
Franklin was disrespectful of Georgius Rex or George Il of England, the Gottingen
professor, British subject, and teacher of GR's sons wrote the initials of his king and
employer in a manner that even Franklin would respect.? He wrote this by spraying
electrical charge from a modified Leyden Jar directly onto the resin cake (alternatively,
the discharge could be guided along a metal chain or into a cookie-cutter form that was
sitting on the cake). To be sure, this was by no means the only name that Lichtenberg
wrote, but it is the one that was included on the plate "Lichtenberg Figures” of the
Encyclopedia Britannica (Beuermann, 1992, p. 352).

2 Gottingen belonged to Hannover and George 11T was one of the British kings from the "House of
Hannover."
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If there were a general motto that would at once account for and justify Lichtenberg's
approach that saw him writing the name of his king, it would be one of Lichtenberg's own
aphorisms: "One has to make something new in order to see something new (Man muss
etwas Neues machen, um etwas Neues zu sehen)" (Lichtenberg, 1973/1975, SB 2,J 1770).
Arguing for Lichtenberg's continued relevance for modern science, the physicist Peter
Brix noted in 1992:

Also the nobel-laureates for physics in 1986, Gerd Binnig and Heinrich Rohrer, have
"made something new to see something new": With their scanning-tunneling
microscope (as small as a matchbox) one can see single atoms on the surface of solid
bodies and now one can even re-position them. (Brix, 1992, p. 404)

Brix is here referring to an accomplishment that, once again, consisted in writing the name
of one's employer instead of announcing a hypothesis or testing a theory. In 1990, Don
Eigler and Erhard Schweizer had reported that they had used “the STM at low
temperatures (4K) to position individual xenon atoms on a single-crystal nickel surface
with atomic precision® (1990). To demonstrate their achievement of control, they
famously used the individual xenon atoms to spell the letters "IBM." An explanation for
this choice was offered on the website of Eigler and Schweizer's laboratory:

Artists have almost always needed the support of patrons (scientists too!). Here, the
artist, shortly after discovering how to move atoms with the STM, found a way to give
something back to the corporation which gave him a job when he needed one and
provided him with the tools he needed in order to be successful.®

Whether or not this is really why Eigler and Schweizer (1990) chose to spell "IBM,"
it includes a telling rhetorical move: Scientists are like artists in that they need the support
of patrons, but the accomplishment of writing with atoms is that of an artist. At this point,
an even more telling twist came in: In IBM's web-gallery of STM-images, the writing of
,,IBM* appeared as an artwork on the virtual wall, and the title of that artwork was "The
Beginning." However, artisans and artists sign their names to a work (or write a dedication
to their patrons) only when that work is done. So perhaps this signature to IBM's
accomplishment marks a beginning that is already a kind of end, for example, a proof of
concept that heralds the fulfillment of the technoscientific promise of nanotechnology.

Indeed, that is how this "Beginning" has been read from the beginning — as proof
that atoms can be moved at will. Some, including Eric Drexler himself, took this to mean
that the realization of the outlandish Drexlerian vision of ,,molecular assemblers® was
from now on only a matter of time (Baird and Shew, 2004, p. 153). All you could hope
for from nanotechnology appeared to be manifested by the achievement of control that
consisted in doing something as arbitrary as writing in atomic or molecular fashion one's
name or the name of one's lab. On the one hand, this supposition was confirmed by
nanotechnological practice and rhetoric which produced countless ways of writing a name

3 This website no longer exists: www.almaden.ibm.com/vis/stm/gallery. Some of it - though not the STM gallery or
this quote - was archived at
www.ibm.com/ibm/history/exhibits/vintage/vintage technology.html, compare (Nordmann and Bylieva, 2021).
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or drawing a picture.* On the other hand, this supposition is denied by most researchers,
including Don Eigler himself, especially when it was said to include Drexler*s incredible
vision (Hennig, 2004). For obviously, "nudging along an atom that skates on the surface
without any propensity to engage with the substrate is comparatively easy; picking up a
chemically active atom and placing it somewhere in a huge chemically active three-
dimensional molecule is completely different” (Hessenbruch, 2004, p. 141). The impasse
between simultaneous confirmation and denial shows that Eigler's "Beginning" became
burdened by an excess of meaning when it was declared to herald the fulfillment of
nanotechnology's promise.

While this reading and the associated impasse is familiar enough, there is a more
interesting, perhaps deeper sense in which the auspicious beginning of writing one‘s name
gestures at the purpose or end of controlling the world at the nanoscale. It emerges from
a consideration of instrument makers and experimentalists as a craft elite that has a long
tradition of demonstrating precision by writing in ever smaller print (Ditzen, 2005). In
this tradition, the willful virtuosity of the artist is the ultimate proof of the achievement
of technical control. Indeed, as Cyrus Mody (2004) has pointed out,

[a]s artisans, some positioned themselves as a craft elite within the probe microscopy
community. Through spectacular images (such as Eigler’s atomic corrals), they
generate much of the publicity [and] take on leadership roles. (p. 128)

A more detailed reconstruction would consider the signature as a "boundary
practice™ between art and science. The painter and the nanotechnological visualization
artist share with artists like Albrecht Diirer, Marcel Duchamp, and Ben Vautier the
ambition to write their name as no one has ever written their name before. When
Duchamp signs a found object, he does not thereby claim that he is the author or creator
of that object, but he does claim authorship of his putting his name just there, of claiming
that object for art (Dorstel, 2001, p. 311). His signature seals an act of appropriation —
and this holds clearly for the territorial ambitions of those who claim the nanocosm
(Nordmann, 2004).

Further dimensions of meaning can only be suggested here (compare Nordmann,
2006a):

1) as in art, so in the visualization practice of nanotechnology, the signature
represents the unmistakable originality of a way of doing things;

2) it signifies a proprietary claim to intellectual ownership as does the signature on
a deed that certifies ownership of land or privilege of trade;

3) it marks a moment of closure within the fluidity of the creative process;

4) it serves as a trace of personal presence; not unlike a photograph of herself that
a tourist brings home from an exotic destination, the signature is testimony of an
achievement on a canvas, at the nanoscale or some other exploration;

5) to the extent that names are purely conventional and that writing them is an
arbitrary expression of a willful personality, the signature asserts human freedom as

4 For another example of this - using atoms to produce the Japanese sign for ,,atom* - see Nordmann and Bylieva
(2021).
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against the determination inherent in the mere expression of nature and the unfolding of
natural processes;

6) like scratching one's name in the bark of a tree, the signature represents an
original or archaic act that precedes and, as it were, announces the achievement of further,
perhaps more differentiated competencies, and finally of cultivating what has been
claimed in the original act of appropriation - the signature is a promise to oneself and to
others of what is to come;

7) the signature shares with all writing a combinatorial capacity, it is composed of
elements that constitute a significant whole; the person who produces a sentence knows
how to combine signs just as the person who produces a machine knows how to combine
gears and levers (Hamilton, 2001, Nordmann, 2020); this combinatorial capacity is
imposed on the material as it is in supramolecular "designs™ of chains, baskets, rotors:
compositional elements are physically and chemically inscribed into nature (Schummer,
2005);

8) finally, the signature is a sign of the artist; by signing their names or the names
of their laboratories, nanoscale researchers explicitly claim for themselves that they are
creatively shaping the world.

V.

By arriving thus at the proximity not of science and art but of the nanoscale researcher or
genetic engineer and the artist, it becomes possible to diagnose the technoscientific
conceit of nanotechnology or synthetic biology, namely the conceit to recreate the world
in our own image. In particular, it allows us to better understand the historical
transformations that led from the Lichtenberg Figures to the IBM-logo. Of course, one
conceptual bridge between 18" century electrophore and 1980s STM was already
mentioned above. It consisted in Lichtenberg's motto that "we must make something new
before we can see something new."

The program, if not the practice of nanotechnology is often traced to Richard
Feynman's visionary call that we must make new microscopes in order to see and explore
that there is "plenty of room at the bottom":

[T]here is a device on the market, they tell me, by which you can write the Lord's
Prayer on the head of a pin. But that's nothing; that's the most primitive, halting step
in the direction I intend to discuss. [...] Why cannot we write the entire 24 volumes of
the Encyclopedia Brittanica on the head of a pin? (Feynman, 1960, p. 22; compare
Ditzen, 2005)

In the same year as Feynman articulated the physicist's vision of miniaturization down to
the nanoscale by mechanical means, the chemist Arthur von Hippel published Molecular
Science and Molecular Engineering (Hippel, 1959) which was followed, in 1965, by The
Molecular Designing of Materials and Devices (Hippel, 1965). Von Hippel is only one
among several scientists who are not normally recognized as "founding fathers" of
nanotechnology even though his program and influence clearly entitles him to the claim.
In his autobiography, he accounts for the creation at MIT in 1956 of a "Summer Session
Course on Molecular Engineering":

When | first started my investigations of cathodic sputtering and electrical breakdown
in gases, liquids and solids, the formation and properties of materials were generally
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described by thermodynamic-statistical approaches and by the phase diagrams of
physical chemistry. The data were tabulated and accepted as prescribed by nature.
Now, we asked more and more insistently how and why these phenomena happen and
how they could be influenced by molecular changes. (Hippel, 2000, p. 10)

While this insistent questioning " ranged from the formation and structure of atoms
and molecules through the designing of liquids and solids, including their electric and
magnetic properties, explosions and breakdown to the air vehicles of the future,” it had
begun with "investigations of cathodic sputtering and electrical breakdown in gases,
liquids and solids" and thus with Lichtenberg Figures (Merrill and Hippel, 1939):

Lightning recorded as Lichtenberg figures transforms terror into enchantment. The
genesis of complex phenomena unfolds in beautiful designs studied by scientists in
puzzled contemplation.® In these images, electronic excitation and ionization, the
release of charge carriers from surfaces and gases, their cumulative action and re-
absorption, the effects of space charges and of field distortion all can be studied in
detail. And, in principle, the way is open to extend these studies from gases to liquids
and solids. (Hippel, 1982, p. 6)

According to von Hippel, the war interrupted his work on Lichtenberg figures "with
its urgent demands" and thus left him "with many beautiful pictures still on hand that
might be enjoyed by the lay person as 'art in science™ (Hippel, 1982, p. 2). But after the
war, von Hippel‘s work would take on a new purpose. He would no longer tabulate,
record, or simply accept what is ,,prescribed by nature.” He would now explore how he
could influence the organization of matter by molecular changes and the design of electric
properties. Hippel thus continued the work of transforming "terror into enchantment."®
The figure of the nanotechnologist as artist can be completed by researchers who self-
consciously produce and market art-works. One of them is Harvard physicist Eric Heller
who continues where Lichtenberg and von Hippel leave off.” A some-time collaborator
of Don Eigler, Heller produced a branching pattern not at all unlike Lichtenberg figures
when he launched 100,000 electrons in a computer simulation and followed their tracks
across a sheet of charged atoms. The resulting image Electron 1V graced the title page of
scientific journals, numerous funding applications and promotional brochures for
nanotechnology, they were for sale as archival and museum quality prints, and are still
exhibited as artworks.® And the physical scientist and artist Eric Heller has gone on to
study the history of phenomena that inscribe themselves, a study that has taken him back
to Chladni and his acoustic waves.
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Abstract

Since the Spring of 2020 and due to the Pandemic, the massive transition to online spaces has magnified
the issue of the influence of digital regulation on the choice of behavior on the Internet as a special cultural
and symbolic environment. The article presents a theoretical analysis of regulatory mechanisms in the
digital environment. It discusses the main problem of choosing behavioral models in cyberspace. The
purpose of the research is thus to systematize psychological approaches to the study of the regulation of
human behavior as it is translated to the digital environment. The research was carried out by a qualitative
methodology of discussions among teachers and students. Three problem areas of behavior regulation were
identified, namely the acceptance of responsibility, the externalization of motivation, and the simplification
of choice. These are reflected in the evolution of regulatory mechanisms for the formation of value
judgments, the fragmentation and breaking of chains of activity, and the feedback system or social control
which acquire a quantitative dimension in digital space. The limitations of the results obtained are due to
the qualitative methodology that was adopted for the empirical part of the research, that is, with its
concentration on the educational sphere, with the period of the pandemic and with the stress that was due
to the overall transition to online learning. Conceptually, however, there are social implications in regard
to the discovery of public or state interventions, especially the regulation of activity of social media, of
institutions functioning online and of individual and group (households, institutions) users. The original
value of the research relates to the systemic analysis of psychological approaches to the problem areas of
regulation of human behavior in digital space. The study substantiates the need for independent regulatory
activity as a special type of governance of behavior in the digital environment, contradicting the “Google
doctrine® that presupposes natural self-regulation and self-organization on the Internet.
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AHHOTANUA

MaccoBslii nepexo B OHJIaH-IPOCTPAHCTBO B CBSI3U ¢ manaemMuei BecHbl 2020 r. akTyaau3upoBajl BOIpOC
BIMsSHUS IMGPOBOM pEryisiiuM Ha BBHIOOp mMoOBeleHUs B ceTd MHTepHeT Kak 0co0oW KyJbTYpHO-
CUMBOJIMYECKON cpene. B crarbe npelcTaBieHbl Pe3ylbTaThl TEOPETHUYECKOTO AHAIU3a PETYJIATUBHBIX
MEXaHHU3MOB B IIU(POBOY cpesie 1 00CYKACHHS C YIaCTHUKaMH 00pa30BaTesIbHOTO MPOoIecca OCHOBHBIX
MpOOJEMHBIX 30H BBIOOPA MOBEJACHYSCKMX MOJEICH B BHPTyaIbHOM MHpE Kubep-mpoctpaHcTsa. Llenb
HCCJIICAOBAHUS — CUCTCMATU3UPOBATH IMICUXOJIOTUYCCKUE MMOAXO0/IbI K U3YUCHHUIO PEryJIsinuU IIOBCACHUS YCJIOBCKA B
LII/I(i)pOBOI‘/'I cpene. Ha ocHoBe aHanu3a KeicoB M AUCKYCCHUM Cpeau MpernojaBaTeneil U CTyAEHTOB, BbISABICHBI TPU
HpOGHeMHBIC 30HBI PETYJAINN TOBEACHU, CBA3aHHBIC C TPUHATHEM OTBETCTBCHHOCTH, 3KCTepHaHH3aHHCﬁ MOTHBAIIUA
1 yTIPOIIEHHEM BBIOOpa, KOTOPHIE OTPAXKAIOTCS B ABOJIOLUH PETYIIATHBHBIX MEXaHU3MOB ()OPMUPOBAHUS LIEHHOCTHBIX
CyXJIeHuH, (parMEHTUPOBAHWH W pPa3phbIBE IICTIOYECK MAEATEIHHOCTH M CHUCTEMBI OOpaTHOH CBS3M, COIHAIBHOTO
KOHTpPOJIA, KOTOPLIE B L[I/I(bpoBOM IMPOCTPAHCTBE HpI/IO6pCTa}0T KOJIMYECTBECHHOC HU3MECPCHUE. P€3y.]'II>TaTI>I
HCCIICA0BaHUs OIPaHUYCHBI KayeCTBEHHOM MeTOZ[OJ'IOFHCfI, pCaJTI/ISOBaHHOﬁ JUIA SMHHqueCKOﬁ YaCcTH UCCJIICJOBaHUA,
CHeL[PI(bHKOﬁ BOCHPUATHSA PECIOHACHTOB U3 Cd)epLI O6pa30BaHI/I$I, C MOMCHTOM INPOBEACHUSA UCCIECNO0BAHUSA B IIEPUO/
MaHJEMUH U CTPecca PECTIOHACHTOB B CBSA3H C IEPEX0JJOM K MACCOBOMY OHJIaiH-00y4ueHHt0. C MO3HINIA COUATIBHOTO
Omaromonmy4ns, 00OCHOBaHa HEOOXOIUMOCTh TOWCKA OOLIECTBEHHOTO W TOCYAapCTBEHHOTO BO3JICHCTBUS Ha
pEeTYIMpOBaHNE [ESITENbHOCTH COIHMANBHBIX CETe, WHCTUTYTOB, (QYHKIMOHHPYIOIIMX B CETH, a TaKKe
MHIMBUIYAIBHBIX U TPYMNOBHIX (HAaIIpUMeEp, JOMALIHUX XO3IHCTB) Mojb3oBaTened. OpUrHHAIBHOCTD HCCIIEA0BaHUSA
COCTOHUT B CHUCTCMHOM aHAJIN3€ IICUXOJIOTHUYCCKHUX ITOAXOJ0B K HpO6HeMHbIM 001acTsIM peryJIMpoBaHus MOBEACHUA
YeoBeKa B [U(POBOM MPOCTpaHCTBE. VccnenoBaHue MO3BOIHIO 000CHOBATH LIEIeCO00Pa3HOCTh CAaMOCTOSITEIbHOM
PETYIATHBHOU IESATEIBHOCTH KaKk 0CO00TO BHA PETYIIALUH MOBEACHUS B IU(POBOI cpelie, YTO MPOTUBOPEUHT “TYTII-
I{OKTpI/IHe”, Hpe)monara}omeﬁ €CTECTBCHHYIO CaMOPETYJIAIUIO U CaMOOPraHU3aIuio B CETH I/IHTepHeT.

KiroueBbie ciaoBa: I[{udpoBoe ob6mectBo; Perymsnus; Ilcuxomnorus; Pazsutue
mmunoctH, IloBenenue
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Icuxosornyeckre BONPOChbl GOPMHUPOBAHUS PeryJIsITUBHBIX
MeXaHu3MoOB B LU poBoii cpeae

BBEJIEHHUE

[Icuxonoruyeckuii MOAX0A K U3YUCHHUIO PETYJISLUU [TOBEACHNUS OPHEHTUPOBAH HA
pa3BUTHE YEJIOBEKa B Cpelie, B KOTOPOH MPOMCXOAUT OCO3HAHHAS KU3HEACATEIbHOCTb.
[udposas cpena obmagaeT cuenudpuKoil, Tpedyromeil n3ydeHnus 0coObIX MEXaHU3MOB
perymsituu noBeieHns. C MEepBBIX JIET MPUMEHEHUS BBIYUCIUTEIIBHON TEXHUKH OBLIH
oOHapy»X eHbl crenu(uuecKkue COUaNbHO-TICUX0Nornueckue 3(QpQeKTsl, B YaCTHOCTH,
OCOOCHHOCTH PETYJISIIIAA KOJUICKTUBHOTO W WHJWBHIYaJLHOTO TMOBEACHUS (BKIHOYAS
COIMPOTUBIIEHUE, AHOHUMHOCTb, OUMOJSPHOCTD, U 1p.). ConumanbHas uzomnsmus 2020 r.
AKTyJIM3UPOBAIA M3yYEeHUE OCOOCHHOCTEH PETYJSIHHA TOBEICHUS C TOYKH 3PEHUS
nepexo/ia OT SI3BIKOBON CUCTEMBI, 00CTYKUBAIOIIEH AeCTBUTEIHLHOCTD, K BUPTYaIbHOM
MOJICJTH, 3aMEHSIOIIEH JIEHCTBUTEIIBHOCTD, U MIPUMEHEHHS TICUXO0JIOTHIECKOT0 TOIX0a
K (popMHUPOBAHUIO PETYIATUBHBIX MEXaHU3MOB B IU(PPOBOIA Cpesie UTPHI M TBOPUECTBA C
Y4eTOM crienu(PUKN KHOep-IpOCTPaHCTBA U IIU(PPOBOI CHMBOIIMUYECKON CHCTEMBI.

IHOCTAHOBKA ITPOBJIEMbI

Bormpockl perynsiuu NoBeIeHUST B BHPTYaJIbHOM MHPE H3YJaJUCh JOCTATOYHO
JABHO U C COJEpXKaTeNbHOM, U ¢ TeXHUYECKOW Todek 3peHus (ApremeHkon, 2020).
BupryanbHOoe mMOHMMaeTcs Kak BO3MOXXKHOE B (PHIOCOPCKOW Tpagullid M Kak
BOIUIOIIEHHOE B TEKCTaX JHUTEpaTypsl M Op. (opMax HCKYCCTBA, B CHMBOINYECKOM
COJIEpP)KaHUU pa3pabOTOK JUISl BBIYUCIUTEILHOW TEXHHUKH (KOMIBIOTEPHBIX WI,
MPUIIOKEHUH, TOTIOJTHEHHON PEeaJbHOCTH U T.I1.) B TEXHOJOTHYECKUX MOAX0/IaX.

C conepkaTeIbHBIX MMO3HIIHMA, TSI TOHUMAHUS CTICITU(UKA PETYIISAIAN TTOBEICHUS
B KHOEPIIPOCTPAHCTBE MHTEPECHBI PACCYKICHHUS 0 BUPTyaabHOM Apucrortens (Aristotle,
ca. 350 B.C.E./2009) u ®ombl AkBrHCKOTO (AQUinas, ca 1274/2017), pa3MbIIIICHUS O
nemiepe u sigocax [lmarona (Plato, 365 B.C.E/ 2021) u unonax no3uanus ®. bakona
(Bacon, 2004), o BooOpaxenuu /1. FOma (Hume, 1739, pp. 50-88) u dbantaszuu I'. ['erens
(Hegel, 1807/2019), cumynsamuu XK. [lenéza (Deleuze, 2013) u runeppeanbHOCTH
XK. Boapuiispa (Baudrillard, 1981).

C TexXHOJOTMYeCKOH TOYKU 3peHHs, CHOpMYIHpPOBaHBI 3aKOHBI COEAMHEHUS
buznyeckoil 1 BooOpaxaeMol peaJbHOCTH W CTUMYJIMPOBAaHHUS COBEpIIEHUS BbIOOpa
MoJieNielt TOBEIeHUS, ITPU 3TOM OJIHOM M3 HanboJiee U3BECTHBIX Pa3pabOTOK CTal IUIEM
JUIs IPOKJIaIKu Kabeneir mpu cOopke camoinietoB Boeing (Caudell & Mizell, 1992),
pa3pabOTaHHBIN WHXEHEepPaMHU I TIOMOIIU pabovnM, KOTOphIe Oojiee YETKO BUACIH
pacIoyio’keHre MPOBOJIOB.

Coas BMecTe PrtocodCKuil B TEXHOJIOTHYECKUI TOIXO0/IbI, MOXXHO OIPENETUTh
BUPTyaJbHOE KaK MOTYIIEE CYIIECTBOBaTh, HO TOKA HE OOHApYyXEHHOE WU He
COTBOPEHHOE B W3BECTHOM HaM MHpe. BupTyambHOE BO3HHMKAET C BO3SHHKHOBEHHEM
S3bIKa, B IIUPOKOM CMBICIIE MOHSTHUS S3bIKa KaK CUCTEMbI CHMBOJIOB, OTACIEHHBIX OT
peaIbHOCTH, HO YKAa3bIBAIOIIMX Ha Hee. SI3bIK oTpaxkaeT abcTparupoBaHHE, KOTOPOE
MO3BOJISIET CO3HAHMIO OINEPUPOBATH C PEATbHOCTHIO, HE MPHUCYTCTBYIOIEH 31eCh U
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ceiluac, Hampumep, IUIAHUPOBATh (M IPENOTBpallaTh) WIM NEPEXKUAATH HENPUATHOE
(morpyxasice B npuemiemoe). Hampumep, QpyTyposorus HIMPOKO HCIOIb3YET MHPBI
Oyaymero, MoApoOHO U LIENOCTHO IPEATI0KEeHHbIE (PAaHTACTaMHU: B COBPEMEHHBIH S3bIK
BOLLUIM O€TpuU3alus, 3JI0U U MOPJIOKH, CeIyJbKH, U 11p. LleneBas GyHKIMS BUPTYalIbHOTO,
TaKUM 00pa3oM, BKIIFOUAET, C OJHONH CTOPOHBI, Pa3pabOTKy CLEHAPUEB INIAHUPOBAHUS U
BO3MOXHOCTb M3yYUTh M IOAIOTOBUTHCA K KAKMM-THOO SBJIEHUSIM B YCJIOBUAX
OTCYTCTBHMS CAMMX ONACHBIX WJIM CJIMIIKOM TsDKENBIX SBJICHHW, a C JApPYIOH,
CTPYKTYPUPOBAHUE BPEMEHU U HAIIOJHEHHE ero 0oyiee NMPUATHBIMU COOBITUAMHU U
NeHCTBUSAMH, YeM MPHUCYTCTBUE 37IeCh U ceiyac. MOXKHO MpeACTaBUTh 3TH (PyHKIMH B
CIIEYIOIIEH CXEME:

BriaBienune
Bozmox IIpenorBpa
Haxon MMOBTOPSFOIINAXCS
o HOCTbH LIEHHUE PUCKOB U
JIEHHE OIIbITa MOCJIEAOBATEIbHOCTEN
o N IUIAHUPOBATh JOCTHIKEHHU
e CTBUM u (dhopMyIpOBKa N
o 3apaHee e meJeH
CBsI3eH
Hempu
p Bos3moxno
SITHOE Huccomu
[TepexxuBanue CTb HOXKHUTH IO
COOLITHE HIIN auusi ¥ yxoI B
HETPUEMIIEMOTO 0JIaronmpUsITHOTO
arpeccuBHas BOOOpakeHue
MOMEHTA
cpena

Pucynok 1. @yHKIUN BUPTYAIbHOTO CUMBOJIMYECKOTO MPOCTPAHCTBA

HekoTopble MCUXOIOTHYECKHE AacleKThl PEryJSIUN IOBEIEHUS B HIPOBOM
nugpoBoit cpene chopmynupoBanbl B koHueniusx MJIA (Mechanics, Dynamics,
Aesthetics, MDA) (Silva, 2020) u oktanu3a (Chou, 2019), uzydeHs! poieBbie GpopMaThl
NICUXOTUIIOB UTPOKOB (KapbepHUCThI, KWIIJIEPHl, HccienoBareny, connaibiuku (Evans,
2017; Bartle, 2010)), uccnenoBanbl KyJIbTypbl U HIEHTUYHOCTH B UTPOBOM IMOBEACHUU
(Bartle, 2011). Bmecre ¢ Tem, B 1€JIOM HEJOCTAaTOYHO M3YYEHbI INCUXOJIOTHYECKHE
ACTIEKTHI PETYJISITUBHBIX MEXaHU3MOB B ITU(PPOBOI cpelie, CTPYKTYpUpOBaHUE o0IacTeit
1uis u3ydenust (research gaps) npezacrapisieT OCHOBHYIO 1I€Nb TAHHOW CTAaThH.

AKTyaTbHOCTh CHCTEMATH3alliM TICHUXOJOTHYECKUX BOMPOCOB HW3YYEHHUS U
pasBUTHSL  PETYJSTUBHBIX MEXAaHHW3MOB, OINpPEAEISIONMX COBEpLIEHHE BbIOOpa
MOBEJICHYECKUX MOjieliel B u(poBOH cpesie, CBA3aHa Kak ¢ MU poBU3alMei 00IIecTBa
B II€JIOM, TaK ¥ C COIMAILHOM H30s1Men B cBsi3u ¢ Covid-19.

ConmanpHass M3OJSIMS U3MEHHIIA TPUBBIYHBIE (OPMBI JKU3HEACATEIBHOCTH. B
pe3yibTare MPUMEHEHHs OrpaHHYUTENbHBIX Mep HaceleHHe MPaKTHUYEeCKH BCeX
Pa3BUTHIX CTPaAH BBIHYKJICHHO (B KOHTEKCTE JKECTKMX KapaHTHHHBIX TPEOOBAHUH BILIOTH
JI0 JIOK/IayHa, MOJTHOTO 3aKPBITUSI BCEX OOIIECTBEHHBIX MECT JUIsl OCEIEHHs U 3ampeTa
cbopa Oosiee 5 yenoBeK, KpOME WIEHOB OJHOW CEMbU) COKPATUIIO CBOM BO3MOXHOCTH,
npuOJIN3KUB CBOM TIOBCEAHEBHBIE MPAKTHKHU K IMOBEIEHYECKUM MOJIETSIM, KOTOpPBIe OBLIH
paHee TUIHYHBI IS JTFO/IEH C OTpaHUYCHUSMH (PU3UYECKOTO MM MHTEIUIEKTYaThbHOTO
Pa3sBUTHS U OTPAaHUYEHHBIMH COLIUATBHBIMUA BO3MOXHOCTSIMHU (HAIIpUMep, HaXOIAIIMXCS
B MeCTax IIMIICHUS CBOOOABI). B OSTHUX YCIOBUSIX aKTyalbHO MEPEOCMBICICHHE
UCTIOJIb3YEMbIX B MOJUTKOPPEKTHON JTUTEpaType TEPMHHOB “JHIA C OrpaHUYCHHBIMU
BO3MOKHOCTSIMU ™, “TTUIIa ¢ OCOOEHHOCTSIMU TICUXO(MU3UIECKOTO Pa3BUTHSA W “JNHIA C
0COOBIMH TIOTPEOHOCTSIMU ™, TIOCKOJIBKY TIEPBBIM TEPMHH HEOKHJIAHHO BKJIIOYWI B e
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NOYTH BCE HACEJICHHE IUIaHEThl. B 3TOW cuTyaluu OCOObIN WHTEpEeC BBI3BIBAET KaK
M3MEHEHHE BBIOOpA IMOBEACHUYECKUX MOjeJeil OOJBIIMHCTBOM, TaK M BBIPABHUBAHUE
BO3MOXXHOCTEH “OOBIYHBIX” JIOJed B mpeaenax “HOPMBI” M KATErOpUU JIMIl C
OTpaHUYEHHBIMH BO3MOXXHOCTSIMU (MJIM € OCOOBIMH TOTpeOHOCTsIMH). M3MeHumnach
cdepa oOcmyKMBaHUS, KAacAOUIAsACsS 3PEIMITHOCTH, KaK pa3BieKareibHas (TeaTrpsl U
OOLIIECTBEHHBIE MEPONPUATHS PE3KO COKPATWIHUCh, a CIPOC HAJOMAIIHHE OHJIAHH-
KMHOTEATphl U KOMIIBIOTEPHBIE UIPHI BO3POC), TaK U padboyas (pacliMpuiiach OHJIAlH-
TOPIOBJISL U IOYTOBBIE YCIIyTHU, COKPATUIIUCH OCTalbHbIE ChEpbl CepBHCA, HANPUMED,
0aHKOBCKHE, 03/J0POBUTENIbHBIC, 00pa30BaTEIbHbBIC YCIYTH U T.IL.).

KapanTtunnable Mepbl TpHUBENHM K CYHIECTBEHHOMY pAaCUIMPEHHUIO CIpoca Ha
MEXJIMYHOCTHOE OOIlEHHE, LEHHOCTh 4YEJIOBEYECKOr0 B3aWMOJAEWUCTBUS BBIPOCIIA,
BO3pOCJIAa IIEHa YCIYr, OKAa3bIBA€MbIX YEJIOBEKOM, B CPAaBHEHMHM C ‘‘peruiMKanuen’”
(komupoBaHHe UHPOPMALMU UMEET MOUTH HYJIEBYIO c€0eCTOMMOCTh B CPAaBHEHHH C €€
[IEHOW ee MPOW3BOJCTBA), M CHHU3WJIACH II€HAa YCIyr, KOTOpbIE OCYIIECTBISIOTCS
U(PPOBBIMU CEPBHCAMH, arperaTopaMy YCIyT, © MacCOBBIX TOBApPOB, MPOHM3BOIUMBIX
POOOTU3NUPOBAHHBIMU MTPOMBINIIICHHBIMU JIMHUSMU.

ConmanbHO-35KOHOMUYECKHE aCIeKThl Pa3BUTHUA LU(GPOBOM Cpenbl, BKIIOYAs
NEepUO CaMOU30JIALINY, OBUTH JOCTaTOYHO IIUPOKO PacCMOTpeHsI enle B cepeanne 2020
roja (Beuikosa, 2020). Bmecre ¢ TeM, ICUX0JI0TMYECKHE aCTIEKThl PETYJISILIMU IOBEJCHUS
B 11U POBOI cpesie pacCMaTPUBAIIUCH JIUIIL B OTJENbHBIX U, Yallle BCETO, MOMYJISPHBIX
nyOIMKausAX, MOMOTAIONIMX TPOCTHIMUA COBETAaMH OBICTPO CIPAaBUTHCS C BHE3AITHO
BO3HUKIIUMHU CIOXKHOCTAMH. CHCTEMHBIX MyOJIMKALUil 10 peryJisTUBHBIM BOIIPOCaM U
NICUXOJIOTHH TOBEACHUS B IU(POBOM cpeze MpakTH4ecku He Obuto. Takum oOpazowm,
MO>KHO CHCTEMHO IPE/ICTABUTh HEIOCTATOYHOCTH pa3paboTaHHOCTH TeMbI (research gap)
CJIEIYIOIIUM 00pa3oM:

Peryns
3bI KommyHnukanus Perymsauu st yrn
KOBasg u IJTAHUPOBAHUE s HOBENCHUA
N N BUPTYJILHOTO
cucreMa COBMECTHBIX AeHCTBUHI LeJIeTojIaraHue
HOBEICHUS
CTpyKTYypUpOBa UBEPreH
HI/Iq) py yp p I[ p “HGCO‘{H
HHUE U 3alloJHEHUE s, .
poBast ura” (sandbox)
BpPEMEHU u pa3pO3HEHHbBIE
cpena JJI OIBITOB
COTBOPEHHUE MUPOB 9KCIEPUMEHTHI

PucyHok 2. [TlepeHOC peryIsSaTHBHOW CUCTEMBI B ITUPPOBYIO CPEIy

W3 mnpuBeneHHON cxeMmbl BUAHO NPOTHBOpPEUYHE MEXIY pa3paboTaHHOCTHIO
CHUMBOJIMYECKOW CHCTEMBl PEryJsillid TOBeACHUs, CHOPMUPOBAHHON 3a JECATKU
ThICSIUENIETUN 00IecTBaMHU, U OE3pPHCKOBBIM MPOCTPAHCTBOM IKCIIEPUMEHTUPOBAHUS B
mudpoBoii cpeae. IlonmbITka COBMECTUTh CHCTEMY DPETYJISIINH, BBIPAXKEHHYIO B SI3bIKE
(BKJTIOYAsI KaK SI3bIKM OOIIEHUS, BepOaIbHbBIN U HEBEpOAbHBIH, BHIPAXKAIOLIUE OLEHKU U
CaHKLIMHU, HAIIPUMEp, DKCKIIIO3UI0, TaK M SA3BbIKM HAyKHd M BEPBI, YEJIOBEKA U MAILIHBI,
CUCTEMBl CHMBOJIMYECKOTO OTPAKEHUS JIOTUKH NPUHATHS PEHIeHHH M COBEPIICHUS
BbIOOpA C YUETOM 3TUKH, U TIPOY.), CO CPENIOM, MpeTHa3Hau€HHOM JJIs1 BBIX0J1A 32 ITPEIEIIb
(BUpTyaJIbHBIM MUpP KaK BO3MOKHBIH, HO IMOKa HE OCYIIECTBIEHHBIN), 715 TepecedeHust
IPaHULl, IPUBOJUT K YXOy OT UMEIOLIUXCS PETYJISITUBHBIX MEXaHU3MOB U HYKJIA€TCs B
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MOCTETNICHHOW BBIpaboOTKe MO0 Oananca, b0 audQepeHnrpoBaHHON PEryIATHBHOM
MOJIEJIH: JUI BUPTYAJILHOTO TIOBEICHHS KPEaTHBHOTO THITa HEOOXO0/IMMa MOJTHAs CBOOOIa
JUBEPreHTHOTO MBIIUIEHUSI W 3alMTa OT peryiasuuu (“nojgHora”  oIpeaenseTcs
[IEHHOCTHOH IIKaJI0i M uepapxueil NpHOpUTETOB, HAIIPUMEP, BOIIPOC, B KAKUX CIydasx
MOXHO YOHMBAaTh HJIM 3TO IMOJHOCTBIO 3alpEUICHO), 3 B KAKMX THIIAX B3aUMOJCHCTBHS
OyZleT NpUMEHSATHhCA TPAAMLUOHHAS PETYIATUBHAs cUCTeMa olmiecTBa (Hampumep, B
o0pa3oBaHuM, yIaIEHHON paboTe, OKa3aHUH rOCYIapCTBEHHBIX YCIYT).

CkazaHHOE oOmpeAeisieT aKTyaJbHOCTh MaTepHhaja CTaTbh, KOTOPBI MOXET
HOCJIy’)KUTh OCHOBOM 0oJiee UIMTEIBHOTO HCCIEIOBAHUS B BUAY HEIPEICKA3yEeMOCTH
pa3BUTHs cUTyauuH, Bb3BaHHOH COVid-19 1 IPUHATHIMU OrpaHUYUTEILHBIME MEPaMHU.

LIEJIM UCCJIEJOBAHMS

[lenp DMOArOTOBKM AAHHOTO Marepuana COCTOUT B IIOIBITKE CUCTEMATHU3ALUU
MICUXOJIOTUYECKUX ACIEKTOB M3YUYEHUsl PETYJSATUBHBIX MEXAHM3MOB, ONPEIEISIOIINX
COBEpILICHHE BBHIOOpPA MOBEICHUECKUX MoOAelel B nudpoBOil cpede, Ha OCHOBE
SMITUPUYECKOTO UCCIEAOBAHUS B KAUECTBEHHOW METOAO0JIOTHUH.

B pamkax ee gOCTHKEHHsI OBLIH ITOCTABJICHBI 3a1a9H:

—Ha OCHOBE aHaiM3a CHEIUAIM3UPOBAHHBIX NYyOIMKAUMil MO peryasiuuu
MOBE/ICHNS B OHJIAWH-AESTEIbHOCTU M COOCTBEHHOIO AMIMPUYECKOTO HCCIIEOBAHMS
BBISIBUTH Haunbosiee HaACyIHBIE MPOOJIEeMBbI Mepexoja B HU(PPOBYIO Cpeay C y4eToM
aKceJepalMOHHbIX MPOLIECCOB (B CUTyallMd, KOTJa CTaplliue MOKOJEHHS, POJUTENIN U
[IPENOABATENI By30B U YUMUTEIIA IIKOJI, CIEAYIOT B OTOM IIEPEX0J€e 3a MIAALIUMHU, 4TO
OIMCHIBAIOT COLIMOJIOTH KaK NpedUrypaTUBHYIO KyJbTYpHYIO TPAHCMHCCHIO);

— Ha OCHOBE TaKCOHOMHMYECKOTO aHajJM3a BBISBUTH OCHOBHBIE I'PYHIbI MPoOIIeM,
MOCTPOUTH CTPYKTYPY MNPOOJEMHBIX 30H C TOYKM 3PEHUS ICUXOJOTHHM Pa3BUTHUS U
c(hOopMyIMPOBATH TUIIOTE3bI O B3aUMOCBSI3U MEXKIY KaTETOPUSIMH.

METOIOJIOI' A

HccenenoBanne onupalioch Ha M3y4EHHME KEWCOB U aHAIU3 JIMTEPATyphbl, KpoMme
TOT0, JJIsl MPOSICHEHUS psla BOMPOCOB M BEpU(PHUKAIMU BHIBOJIOB, OBUIM IPOBEICHBI
JMCKYCCHUH B CpeJie MperoaaBaTesieil By30B U yuuTenel cpeAHux ko (7 u 4 yenoBeka,
COOTBETCTBEHHO) U CpeIH ydamuxcs By30B (9 cTyAeHTOB, U3 HUX 5 yyamuxcs 4 Kypca
0akanaBpCKOro ypoBHs 00y4yeHus u 4 cryeHTa 1 Kypca MarucTpaTypsl).

PE3YJIbTATHI UCCJIEJOBAHUA

B xone nmpoBeneHus AMCKYCCHi, BCe KaTErOPUU PECIIOHEHTOB OTMETHIIN MTPUCYTCTBUE
CIEeIYIOIMX 3 TPyNN npodieM nmoBeAeHus B iu(poBoii cpene:

— C)KaTHE CTETCHW OTBETCTBEHHOCTH 3a JIEWCTBHS WM BBICKA3bIBAaHUS, B YaCTHOCTH,
CHU)KEHHE CIIOCOOHOCTU MPUHUMATh OTBETCTBEHHOCTh Ha ce0s, MOHUMATh MPUYUHHO-
CJICICTBEHHBIC CBSI3M MEXAY JEUCTBHSAMH W MX TMOCJICACTBUSMU W TPUHUMATH ITH
MOCTIEACTBHSI KaK 3aKOHOMEPHBIN Pe3yNIbTaT CBOUX COOCTBEHHBIX PEIICHUN U BBIOOPA;
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— CBEpPX-3KCIUTyaTallisl BHEIIHEW MOTUBALMU NPU MOHW)KEHUU BHYTPEHHEW, YCHIIEHHE
CTUMYJHUpPOBAaHUS 3a CUET JaBJICHUS Ha ODKCTPUHCUBHBIE MOTUBBI IPU CYXKCHHH
WHTPUHCUBHON MOTHBAIIMU (CBA3AHHOM C COJEPKAHUEM JIEATEIIHOCTH);

— OTPAaHWYEHHOCTh  BbIOOpa  cpeau  “Oe3rpaHUYHBIX”  BO3MOXHOCTEH  KuOep-
NPOCTPAHCTBA, CTENIEHb YIPOUICHUS MPABUI UTPbl U UX HEH30EKHOCTH, B OTIMYHE OT
0EeCKOHEYHOTr0 pa3Ho00pa3usl pealbHON KU3HH, I7I€ TPaBUIIa MOKHO OOOUTH.

B pamkax yka3zaHHBIX TPYII KakJast IpoOJeMHast 30Ha BKJIIOYAET B ce0s IEPEeBO
npobiem (“Oyker”, B BBIPAKEHUHU OJTHOTO U3 YUYACTHUKOB):

1. [Ipobnema pacnpeneneHrs OTBETCTBEHHOCTH.

[{udpoBas cpena mpenrnoiaraeT BEICOKYIO CTeIIeHb aHOHUMHOCTH, YTO MO3BOJISIET
“cB000OHO oOmaTbes B VIHTepHETE, U HUKTO HE 3HAET, 4TO ThI KOT (CTyneHT, 19 ner).
Ecnu He yka3biBaeTCsi aBTOPCTBO T€X HJIM MHBIX BBICKA3bIBAHUMN, TO CO3/IAETCS JIOKHOE
BIICYATIICHUE, YTO aBTOPA HEJb3s WIACHTU(UIMPOBaTh, X0Ts euie B 2016 r. bunaitn u
MTC mnoutd OJHOBPEMEHHO OMUCHIBAIM TEXHOJIOTHMH COBMEIIEHUS T'€OJIOKAIHii
TeNeQOHHBIX KapT, I[O3BOJIMBIINE COTOBBIM OIEpAaTOpaM BbIBUTbH, a) JIOJAEH,
UCIIONB3YIONIMX  HECKOJBKO CHM-KapT, # 0) IUI, Ha Macmopra KOTOPBIX
3aperucTpUpOBaHbl CUM-KapThl, HO CaMU CUM-KapThl IEPEMEILAIOTCS OTAEIBHO OT 3TUX
Jarofeit (T.e. MONb30BATENSIMU SIBJISIOTCS ApPYyTHE JIMIA), a 3aTeM COBMELICHHE 3TUX
JaHHBIX C TeoJIOKAlMe B MNPOPWIAX COL.CETEH I03BOJMIO COBEPILIEHCTBOBATD
TapretupoBaHnHyo pexiiamy B BK, @b, uncrarpame u ap.

AHOHUMHOCTb OKa3bIBA€TCS JIOKHOM (a JIMYHOCTH — SIBHOM) JIMILIb allOCTEPUOPU B
XOJIE€ paccileJOBaHMM, KOT1a, HallpUMeEp, NPECTYIIEHUE YK€ IPOU30ILIO (HanpuMmep, ¢
NOMOUIbI0 KuMOEepOyJuIMHra epTBa JOBeldeHa 10 camoyoOuiictBa). Takum oOpazowm,
OTBETCTBEHHOCTb “‘BBIHOCHUTCA™ 3a MPENEIbI IMYHOCTH, CTAHOBSICh HAaBSI3aHHOW U3BHE.

[IpoGnema nHTEpHUOpU3aLINKA OTBETCTBEHHOCTH pacCMaTpUBAETCS, KaK MPaBUilo, C
TOYKH 3pEHHs] BHEIIHEro JIOKyca KOHTpOJS M OWIMOKM aTpuOyTHBHOCTH (“B MOHUX
HeyJlayaX BUHOBAThI 00OCTOSITENLCTBA, a CBOUX YCHEXOB s JoOmiics cam”). B nudposoit
e cpelie 3aTpyAHEHO B IPUHIINIIE [IOHUMaHUE IPUUNHHO-CIIEACTBEHHON CBA3M MEXIY
COBEpIIaeMbIMU JIEUCTBUSAMHU U HACTYHAIOIMIMMU Cpa3y WIH CIYCTS KaKoe-TO BpeMmst
nociaeaCTBUsIMU. Tak, BEIpaOOTKa HOPM MOBEIEHHs B COLMAIBHBIX CETAX, COOOIIeCcTBaxX
WJIM B KOMITBIOTEPHBIX UTPaX MPOUCXOAUT MOCTENIEHHO, METOJIOM IIPOO M OIIMOOK, B X0/1€
NOJY4YEeHUs CaHKIMM (MOOIIPEHUH M OCYXAEHUI) OT IPYTrHX y4acTHHKOB. TodeuHoe
IPUCYTCTBUE B OTJAEIBHBIX NMPOCTPAHCTBaX IU(PPOBOM cpeabl CO3/1aET yOeKIeHue, YTo
KaXIbIil TPUXO0/J] OA00CH 3anucH Ha Oemnoli crpanwuiie (“tabula rasa”) 6es pecypca u 6e3
MIPEAMIECTBYIONIETO OMbITa (PEMyTAaIMH), CTpaTerust GOPMUPYETCS CaMOCTOATEITHFHO KaK
“gqucras’” MoOJeNnb TOBEIeHHUs, 0e3 JOITOCPOYHBIX TOCIHEACTBUA W 0€3 BIHSHHS
MpEeABIAYIINX ACUCTBUN U IPUHATHIX PaHEE PEIICHUN.

2. DKcTepHaIN3alMs MOTUBALIMH.

Oxunanve caHKUUU (BO3HATPAXKIACHUS WM IITpada) BeICTyHaeT BaKHBIM, HO HE
€/IMHCTBEHHBIM HCTOYHUKOM aKTMBHOCTU. B (u3mueckoil pearbHOCTH pa3zHOOOpasue
CMBICJIOB U YIOBOJIbCTBHM, CBSI3aHHBIX C IPOLECCOM M MNPOAYKTOM JI€ATEIbHOCTH,
MI03BOJIIET HAXOUTh FTAPMOHMIO MEX/1y TOTOKOBBIM COCTOSIHUEM IIpOLEcCa IEUCTBHUS, 110
M. UnkceHTMUXailM, W BHEIIHMM IIPU3HAHMEM peE3yJbTaTa ACSTENbHOCTH, YCIIEXa.
[udposas cpena oTpaxkaet popMaTu30BaHHbIE, CTAaHAAPTU3UPOBAHHBIE U YCEUEHHBIE /10
BUPTyaJIbHOU ()OpPMbI BHYTPEHHHE MOTPEOHOCTH, HEMOJHOTA OTPaXKEHHUsSI BHYTPEHHHX
noTpeOHOCTEH MPUBOANT K CBEPX3HAYMMOCTH BHEIIIHUX CTUMYJIOB.
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C aT0ii TPO0OIIeMO MUPOKO CTOJKHYJIACH 00pa3oBaTenbHasl CHCTeMa, B KOTOPOU
KBUHTAICCEHITMEH “‘y4yeObl 3a OlleHKH cTano “rokojeHue EI'D”, netm mHTEpecyroTcs
UTOTOBBIM OajyioM B OOJIBIIEH Mepe, YeM MpoleccoM MOo3HaHUS U (hopMHupoBaHUEM
3HaHWH, OTopYas yuyuTelied B IIKOJaX M pa3ovyapoBbIBas IpenojaBareneid B By3ax (“‘um
HUYTO HE MHTEPECHO, OHU YK€ MBICIICHHO MOJYUYUIIU JIUILJIOM, U UX BOJIHYET, KaKOTO
[IBETA ATOT JUILIOM ’, PETIoaBaTe b YHUBEPCUTETA, 58 JIeT).

Eciu nansg wHTepHanW3aly OTBETCTBEHHOCTH HEOOXOAMMO, YTOOBI 4YEIIOBEK
OCO3HAaBaJl MOCJEICTBUSA, KOTOPbIE HACTYISAT B OyAyIIeM, TO Ui TMYHOCTHOTO Pa3BUTHS
JKEJIaTenbHO, YTOOBI YEIOBEK NPHUCYTCTBOBAaN B HacrosimeM. lLludposas cpena
BBIXOJIAIIUBACT cojeprkanue “MomenTa ceituac” (Tolle, 2004).

3. OrpaHu4eHHOCTb BBIOOPA U HEMOTPEIIUMOCTb IIPaBUII.

[MudpoBast cpena He AOMyCKaeT OIJIOIIHOCTEH WM BBIXOJA 32 MPEIENbl UTPHI,
1aT(GOPMBI: €CIT TIPOUCXOAUT COOH, OH OTpaHUYCH IPOCTPAHCTBOM MPUIIOKCHHSI; SCITH
cOOll MPOUCXOTUT B YCTpoiicTBe (cMapTdoHE), TO CIEAYIOIUN LIar COCTOUT B TOM,
4TOOBI BBIUTH W3 JIeBaiica U BOWTH B CBOW MPOQIIb ¢ apyroro ycrporcrsa. Ho cooit
BCEr/la OTpaHUueH BUPTYAIbHBIM MHPOM.

CrankuBasch C HECITPABEIMBOCTHIO UM HEUCTIOTHEHUH 00513aTEICTB B peaIbHOM
JKU3HU, IU(PPOBBIE aOOPUTeHBbl UCHBITHIBAIOT IIOK OT HEMOHUMAaHUS, KaK, BO-TIEPBBIX,
MOTYT OBITh HApyIIECHBI HE3bIOJEMbIC MPABWIIA, U BO-BTOPHIX, MOYEMY Ha pE3yJbTaT
3aMporpaMMHUPOBAHHOTO TPOIEcca BIMSIOT, HAIPUMEp, YePThl XapaKTepa WM HACTPOM
JUIa, MPUHUMAOIIETo pemreHre. “‘HadanpbHUK He 0053aH WHTEPECOBATHCS JKETaHUSIMHU
CBOMX MOJYMHEHHBIX™ (PEaKIHs CTYACHTKH Ha BOIIPOC O MOTHUBAIIHH).

MeinieHne B rpaHuIaxX, TPUBbIUKA MPUHUMATH PEIICHUE B “TIECOYHUIIE” B XOJI€
00y4eHHs MO3BOJISIFOT YeJIOBEKY 0€30MacHO MOMYyYUTh HEOOXOJUMBINA OMBIT U HABBIKH,
MOHUMaHWe, K KaKuM pe3yjbTaTaM IMPUBOIAT T€ WM HWHBIE PEIICHHS, CO3/aTh
YCTOWYMBBIE CBSI3U MEX]y COBEpIICHHEM BbIOOpa M ero mocieactBusmu. L{udposas
cpena Co3/aeT WIITI030pPHOE BIIEUATIICHHE, YTO MHUpP SIBISETCS TaKUM YIPOIIEHHBIM
pOrpaMMHUPYEMbIM TNPOCTPAaHCTBOM. [laHaemus mokas3ana HENpeacKa3yeMocTb U
CJIO’)KHOCTH TUTAHUPOBAHUS B PEATBHOCTH, U TOT YPOK T0JIE3€H KaK JIEKapCTBO B IAHHOU
npoOJIeMHOI 30HE: IeNOoCTHas, (U3MuUecKas M CHMBOJMYECKas pealbHOCTh Oojee
CJIOKHBI, Ye€M KOMIIBIOTEPHBIC CHUMYJIAINH, W TIOJABEPXKEHBI BIMSIHUIO MHOXECTBA
HEMPOTHO3UPYEMBIX (DAKTOPOB U MEPEMEHHBIX.

[Tepeuncnennsie mpoOIEMHBIE 30HBI MOXKHO MPEJICTABUTH B CIIEIYIOLIEH CXeMeE:

Taobauua 1. [IpobieMHbIe 30HBI BHIOOPA MOBEICHYECKON MOJIeN B IU(POBOI cpere

soctech.spbstu.ru

BuyTpenssist cpena (nmuuHocTth) | BHemnss cpena (o01ecTBo)
OtBerctBeHHOCTh | [IporHO3MpOBaHKeE Wnentudukanus
[Mpunstue nocneacTuid, cBsa3b | Tabula rasa kaxmoro HoBOTrO
U JIOTHKA COOBITUI MTHOBEHHUS
l'opnocts 3a  pesynbTar, | [I[puzHanue JOCTHMKEHHH U
TOTOBHOCTb UCIPABJIATH ylIepO | CAaHKIUU (alloCTepuopu)
Pa3Butne OO0yuenue, coluann3anus
JIngHOCTHBIN pOCT Nurerpanus u BBIOOp
MO3UILIMU B OOILECTBE
MoTuBanus KauecTBennas Konnuecrsennas
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YnoBosnbcTBUE OT Ipouecca | Bo3narpaxzaenue, mporpecc B
JIEATEIbHOCTH JBUKEHUHU B LIEJIU
CymectByromee  31ech | | bynyiee, KOTOporo noka Het
ceryac
MHororpanHoe  npoxkupanue | JInnenHoe HaKOIUICHUE
k3 (“a3eH”,  “MmomeHT | (OayuioB,  JI€HEr,  JIAHKOB,
ceryac”...), ryMaHu3anus pPEUTHHIOB...)
IIpenckasyemocts, | PazragsiBanue  nmpaBun ¥ | HemorpemmmocTs npaBui
HEIMPEOJOIUMOCTh | CO3/IaHUE CTPATEruil
poueayp O®parmentanus  moxened U | Beibop mosst urpsl
OTCTPaHEHHE
OrpaHu4eHHBIA BHIOOD CBoOona MOMX pEIICHUA B
OrPaHUYEHHOCTH peakuuii
BHEIIHEr0 MHUpa

Ha mepeceueHnn Tpex yka3aHHBIX MPOOJIEMHBIX 30H O0pa3yrOTCS YCIOBHUS JUIS
dbopMUpPOBaHUA WHANBUAYAIbHBIX U KOJJICKTUBHBIX MEXaHHU3MOB PETyJISIUU Mpoliecca
COBEPIIICHHSI BEIOOPA TIOBEICHYCCKUX MOJICIICH: OLIEHOYHBIC CY)KICHHSI OITMPAIOTCS HE HA
WHTEPUOPU30BAHHYIO HMEPApXUI0 IIEHHOCTEH, a Ha YHCIO JAWKOB WM PENOCTOB;
YKOPEHEHHBIC B JINTYHOCTH ¥ BCTPOCHHBIC B CTIOHTAHHBIN TIOTOK JIEATEIHHOCTH MOTUBBI U
OTBETCTBEHHOCTb, CIIMTHIE C TPU3HAHUEM U YCIIEXOM (UETOBEK KaK aBTOp CBOEH KH3HU),
3aMEHSIOTCS (pparMeHTaIuei, a JNIHOCTHBIC KayecTBa (OPMATH3YIOTCS B KPUTEPHSIX
OTUETHOCTH, TeXHUYecKHX 3a1anusax u KPI; cmocoOGHOCTh OBITH 00pa3IioM U TOTOBHOCTH
MOJTYYUTh IMOJTHOIIEHHOE OTPAKEHUE, 3ePKATBHYI0 OOPATHYIO CBSI3b 3aMEHSETCS Ha OoJiee
0e30MacHbIH Al TMYHOCTH KOHTPAKT C MepEUUCICHUEM TapaMeTPOB U BO3HATPaKICHUH.
N-MepHOEe TTPOCTPAHCTBO MPOOJIEMHBIX 30H PETYJISAIUMU MOBEAEHU B IU(PPOBOH cpenie
MO>KHO MPEACTaBUTh CXEMATUYECKU:

Ta6suua 2. [IpoGieMHble 30HbI HUPPOBO Cpe/Ibl KaK CHCTEMA MEPEBOia MEXKAY S3bIKOM

(GUKCUpPOBaHHBIX TPAaBUJ HWIPOBOTO TMOBENEHHUS M CHUMBOJUYECKOW CHCTEMOI,
onpenensoueil 3phekTuBHOE B3aUMOIeHCTBHE B 00IIECTBE
IlennoctHO- @®parMeHTapHOCTh | 3epKabHOCTh
CMBICIIOBas IIKaJIa
OtBercTtBeHHOCTh | [lepenoc cnoxxknoctu | HempepbsIBHOCTH Heo6xomumocTs
OTUYECKUX HOPM W | )KM3HHU 4YEJIOBEKa | JOIOJIHUTEIBHOIO
CMBICJIA JEUCTBHM B | IPOTHUBOPEYUT nepesoja 0auioB
MAaIIMHHYIO “JOTMKY” | IUCKPETHOCTU B COOCTBEHHYIO
1M (POBOM JIOTHUKH | OTBETCTBEHHOCTD
MotuBanus [IpumuTHBU3aLUA Hapymienue MumonérHocts U
LIEHHOCTEN M CMBICIIOB | IIEJIOCTHOCTH CUIOMHHYTHOCTh
IIpenckasyemocts | HexoppekTHas Wnmo3us  kubep- | CHIOKEHUE
TPaHCISIUSL  1ieJieH, | 6e30macHOCTH Kak | 3 PeKTUBHOCTH
[IEHHOCTE! M CMBICIIOB | 0a3a couManbHOM | 00paTHOH CBA3M U
B IIPOTPaMMHO€E | MHKEHEPUU U | HCKa)KEHUE
oOecrieueHue IIPECTYITHUKOB OLICHOYHBIX
CYKICHUMU
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[TepeuncrieHHble aCEKThl MOXKHO PacCMOTPETh 0oJsiee oPOOHO.

A. VcTOYHMK OIIEHOUHBIX CYKICHH.

TpaauLMOHHBIE MEXaHU3MBI PETYJISLUH OBEACHUS ONMPAINCh HA TOHKHE, 4acTo
HE IMOJIHOCThIO OCO3HABAEMbIE OTHOIIEHHUS, KOTOPHIE B Y3KOM KOJUIEKTUBE U3MEPSIOTCS
COLIMOMETPUYECKMMH METOJIaMH (4Yepe3 NMPOEKTUBHBIE BOIPOCH! “KOT0O IPUIJIACHTH HA
JIeHb POXICHHS M “‘C K€M IMOMTH B pa3BenKy’), a B oOmecTBe (OPMHPYIOT Tpex-
KOMIIOHEHTHYIO CUCTEMY COLIMOKYJIBTYPHBIX PETYJISATOPOB: MPEACTaBIECHUS, LIEHHOCTH U
HOpMBI. [Ipu 3TOM 3HaUMTENBHAS YaCTh COLMOKYJIBTYPHOM Cpeibl MHTEPHAJIN30BAaHA U HE
BOCIIPMHMMAETCsSl KaK “BHEIIHAA~ B paMKax (PyHKIMOHana KyJbTYpbl Kak CpeICTBa
pa3nuueHus ‘CBOM-4yXOW’: NpU HECXOJCTBE KAPTUH MHUpA Yy Ye€IOBEKa BO3HUKAET
s dext “kynprypHOt TpaBMbl” A. Illrona (Schiitz, 1962), mexay nByms obiecTBaMu —
“cronkHoBeHMe HuBMiIM3amii’” (Huntington, 1996).

TpaauunoHHas couuanbHas PeryJsalys ONupaiack, TAKUM 00pa3oM, Ha KyJIbTypy
KaK HabOp PEryJIsiTOPOB M CUCTEMY OOECIICUCHHUS UX pea3alliy Yepe3 OpraHn3aluio B
obmiectBe opMmanbHOro (mpaBocyaue) u HehOpMaIbHOTO COIUANBHOIO KOHTPOs (“B
MaJICHbKOM TOpoJi€ Bce BCE BUJAT ) U CAHKLIIMOHUPOBAHUS (OT COLMAIbHON IKCKIIIO3UH,
UCKJIIOUEHHs, OCTPAaKW3Ma, [0 TIOPEMHOIO 3aKJIIOYeHHsT M CMEpPTHOM Ka3HH).
ConmokybTypHast CHCTEMA BKJIFOUAET B ¢e0s 3 TUIIA PETYIIATOPOB:

1) penpe3eHTaTHBHO-MHTEPIPETALIMOHHAS CXEMa, WIIM KapTHHA MUpa (MEHTaJIbHAsI
KapTa, KOTHUTHBHAs MOJIE€]b PEAJbHOCTH), B KOTOPOH IpEACTaBIEHUS U BEPOBAHUSA
HO3BOJISIIOT OBICTPO (OCOOEHHO B CHUTyallUd YIrpo3bl, OMACHOCTH) U 3KOHOMHO (C
MOMOIUIbIO CTEPEOTUIIOB U YNPOILIEHHOT0, arperUpPOBaHHOTO OTPAKEHUS B CO3HAHUM)
KJIacCU(UIUPOBaTh U CTPYKTYPHPOBATH CUTHAJBI, MOJy4aeMble pa3yMOM OT BHEUIHEH
Cpenbl, M BCTPaUBaTh UX B CTPOMHOE BUJACHUE OKPYIKAIOIIEH pealbHOCTH;

2) MOTHBAI[MOHHO-aKCHOJIOTHYECKAsi MOJIC]Tb OPUCHTHPOBAHKUS Ha KapTe MUPA, W
LIEHHOCTHO-CMBICJIOBAsl CUCTEMA, YKa3bIBaIOIlasi HAIIPABJIECHUS IBU)KEHUS U aKTUBHOCTH,
3aKpeIuIAoNniasi B CO3HaHUM WICHOB OOIIECTBA, YTO KEJaTeIbHO U HEXKEJIATEeNbHO JUIs
UHAMBHUAA (HampuMmep, J000Bb — OTBEPKEHHME) M Ul oOllecTBa (Hampumep, CeMbs —
OJIMHOYECTBO, MPEJAHHOCTh — MIPEIATEIbCTBO);

3) HOPpMaTUBHO-TIOBEICHUECKAs CTPYKTYpa, HIIK HAOOp MpOIeyp U OOIIECTBEHHO
IPUEMIIEMBIX CIIOCOOOB  YJIOBJIETBOPEHUS MNOTPEOHOCTEH M JOCTHIKEHHs —Lieiel
(IBM>KEHHS K BOIUIOMICHHIO IIEHHOCTHBIX OPHUEHTHPOB), MOJENEH COIMAIbHOTO
neiictBoBaHMA (B BEOEPOBCKOM IOHMMAHUHM, OTPAXKAIOLIETO CMBICH JEHCTBHUS WM
Oe3neiicTBust ansi cebst U APYroro, B T.4. BOOOpakaeMoro ApPYyroro), T.e. Mojeneu
NPUHATHS pEIIEHUH U COBEpIIeHHs BbIOOpa.

CouuokynpTypHass MOJENb M CHCTEMa KOHTPOJS U  CAHKIMOHHWPOBAHUS
(GOpMHPYIOT COLMANBHYIO PETYJSALUI0 Kak B OOJBIION Mepe HHTepHOPH30BAHHBIN
MEXaHHU3M: TPYAHOCTH 3amoyiHeHusi Tecta M. Pokuua Xopomio J1eMOHCTPHUPYIOT,
HACKOJIbKO YEJIOBEK B JICMCTBUTENBHOCTH CJIa00 OCO3HAET CBOM IIEHHOCTHBIE
IIPUOPUTETHI. 3ajaBas BONPOC “TIoYeMy’ K TMPHUHATBIM PEIICHHSAM, YEJIOBEK
00OHapy’KUBAET “pallMOHAILHOCTh allOCTEPUOPH”: CyOBEKT CHavYalla IPUHUMAET pelIeHne
U JIMOIb TOTOM MHPHUIYMBIBAET pa3yMHOE OOBSCHEHHE, UTO, B JCUCTBUTEIHHOCTH, W
OTpakaeT €ro NOUIMHHbBIE [ICHHOCTHBIE IPUOPUTETHI.

Bonee Toro, HaunHas ¢ uccienoBanuii u myoaukanuit A. banaypsr (Bandura, 1962)
0 HEOCO3HAHHOM KoMIieTeHTHOCTH, K. Aprupuca (Argyris, 1962, u nanee myOauKamnuu B
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coasropctse ¢ [1. [llonom, Argyris, & Schon, 1974) o aoiiHoii eTie 00ydeHHs 1 TOKCKE
Heoco3HaHHbIX gomymieHud, II. Cenre (Senge, 1990) o mnsATON JOUCHMILIAHE
UCCIIEN0BAHUS HUCXOAHBIX Npeanocsbuiok U M. Honaku B coaBropcrBe ¢ X. Takeyun
(Takeuchi, & Nonaka, 1986) o criupasiu 3HaHHI, BOIPOC OCO3HAHUS (IKCTEPHAIU3AINN
3HaHMUN) 3a7a€TCAd B DKOHOMUYECKUX U COLMAIBHO-YIPABIEHUYECKUX HayKaxX, [IpU 3TOM
OCO3HAaHHOCTh Ha MHIAUBUAYaJIbHOM YPOBHE aKTUBHO U3y4aeTCs U B IICUXOJIOTHH.

Takum oOpa3zom, UGPOBU3AIMS COLMANTBHOM PEryJSIIUU TPEACTaBIAET COOO0i
MIPOLIECC, CIOKHOCTh KOTOPOIO CEroJHsl YK€ HE CTOJIbKO ‘‘MeXaHuueckass IO CBOEH
npupoge (“kak” TMOCTPOUTH PEryJIALHI0), CKOJBKO CoOjAepx aTeibHas (ONpereauTh
MPUOPUTETHI LICHHOCTEH, chopMyIHpoBaTh KPUTEPUHU U CTAHAAPTHI IPUHATHS PELICHHIA
Y COBEPILICHUS BBIOOPA JJIs1 MAIIIMHBI).

b. ®parmenTapHOCTS.

[TocTpoenne UG POBOI cpebl OMUPASTCs HA MUPPOBYIO PETYIISINIO TTOBEICHUS,
TOYHEEe, OTACNbHBIX MapaMeTpPoB IMOBEACHUS. B oTiMuMe OT coBeplieHUs BbIOOpa
YEJIOBEKOM, MPUHATHE PEIICHUS] MAITMHHBIMU CPEJICTBAMHU OTPAHUYEHO WHUKATOpaMHU
U KpUTEPUAMHU, 3a(UKCUPOBAHHBIMUA U3HAUYAIBHO, JAaXKE €CIU pedb UJIET O MAITUHHOM
00y4yeHuH, B paMKax KOTOPOTO BBIYUCIIMTENIbHAS TEXHHUKA U MPOTrpaMMHBIE CpPEICTBA
bopMUPYIOT COOCTBEHHBIE OIICHOYHBIE KPUTEpUATbHbIE MOJICIIH.

Hcnonp3oBaHne aBTOMAaTHYECKUX JATYMKOB M CEHCOPOB il cOOpa JaHHBIX O
cpele U TMOBEACHUM CYOBEKTOB, O IMpolleccax M SBICHHUSIX, CBONCTBAX MPEIMETOB U
XapaKTePUCTHKAX CUTyallud, T.€. UU(POBHU3AIMSA KOHTPOJIS MPHUMEHSICTCS YKe
JIOCTaTOYHO JaBHO M UCCIIEAYETCs Kak 0co00e HaIMpaBlIeHHWE YIPaBIEHYECKOW HAYKH, B
YaCTHOCTH, B TIPUMEHEHHUU METPOJIOTUM K PEIICHUIO 3ajad MEeHeKMeHTa. [Ipunsitue
pellleHrsT O3HayaeT BHIOOP TMOBEAEHYECKOW MOJEeNnu Uil CyObeKTa WM BBIOOpP U
peanu3aiuo HEKOTOPOro MEePEKII0YEHNs Ha YPOBHE TEXHUYECKON CUCTEMBI, HallpuMep,
pacro3HaBaHHe OTIeYaTKa Maiblla, rojioca U JPYruX OMOMETPHUYECKHX IMOKa3aTeneit
MO3BOJIET “yMHOMY” yCTPOMCTBY (cMapT(hOHY, cMapTyacaM U Jp.) MPUHAThH PELIEHUE U
pa30JIOKUpOBATh JOCTYIl K aKTUBaM U pecypcaMm. B 3Toil cBsizu, Hapsiay ¢ OMHCAHHOMN
BbIIlIE MPOOJIEMON CIOKHOM MHOTOKPUTEPHAILHOM CHCTEMBbl COBEpLICHHS BbIOOpA
(IniemMMa BaroHETKH TOMY MPUMEP), BO3HUKAET BOMPOC MEPEHOCa OTBETCTBEHHOCTH C
YeJIOBEeKa Ha aJITOPUTM, HAIIPUMED, B aBTOMUIIOTUPYEMBIX TPAHCTIOPTHBIX CPEICTBAX.

Ckanpan ¢ mporpaMMHBIM oOecrieueHueM camoiieta Boeing 737 Max BO3HUK B
pe3yabpTaTe pacciaeoBaHus IBYX aBHAKaTacTpod, MOCIEAOBABIIMX OJIHA 3a Apyroi: 29
okTs10pst 2018 1. Bckope mociie B3neTa ynai JiaitHep uHIoHe3uickoi Lion Air, 10 mapta
2019 r. pu cxokmux 00CTOATEILCTBAX pa3dmics camoner Ethiopian Airlines, moruGmm
336 uyemoBek. Kak mokazano paccieioBaHHe, K KpPYLIEHHIO IIPHUBENA BIEPBbIE
BHeJpeHHass Boeing cucrema mnpenorBpamienust cBainuBaHus (MCAS, Maneuvering
Characteristics Augmentation System), oTBeuaromias 3a TaHrax (yIjoBOE JBIKCHHE
OTHOCHUTEJIbHO TOPU30HTAJILHOM OCH): OHA YNpaBisieT PyJIsIMU Ha XBOCTE caMoJieTa U
ABTOMATUYECKU HAIPABIISIET HOC CaMOJIeTa BHU3 JJaXe MPHU BBIKIIFOYEHHOM aBTOMUIIOTE,
€CJIM HOC CYJIHA 3aJIUpaeTcs CIUIIKOM BbICOKO. CHcTeMa aKTUBHPOBAJIACh 110 CUTHAJIAaM
TOJIbKO OJTHOTO JIaTYMKA yTiia aTakKu aBTOMAaTHYECKH, 3TOT UHJIUKATOP aHAJIU3UPYET YroJl
HAKJIOHA CaMoJIeTa 110 OTHOIIEHHUIO K MMOTOKY BCTPEYHOTO BO3/IyXa.

Boeing He ctanm roroBuTh st Max mporpamMmy MOATOTOBKH MUJIOTOB, Ha3BaB
3aMpPOCUBIINX Takoe OOy4YeHHE MpeACTaBUTEICH MHIOHE3WICKON aBHakoMITaHuH Lion
Air “ryneiMu” “naumoramu’” (Kamrokos, 2020), B uTore, MAIOTHI O HOBOM CHUCTEME HE
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3HamM. Y 00OMX pEHCOB NaT4MK yrja aTrakd OIMMOOYHO JOJIOKWI O YpPE3MEPHO
3agpaHHoM Hoce cynHa, MCAS cama BKJIIOYHJIACh M HampaBuja CaMoJIEThl BHU3 —
OWIOTHl HE YCHENW MOHSTh, YTO MPOUCXOJIUT, U BBIKIIOUUTH cucteMmy (Tuxomupona,
2020). bomee TOro, Kak BBIICHHIIOCH, HEAOCTATOYHO MPOIyMaHHass paboTa CHCTEMBI
Obly1a cBsI3aHAa C SKOHOMMEN, KOTOPYIO KOMITAaHUS NIOJIy4dnsa 3a CUET IPUBJIEUEHUs Ooee
neneBor pabodel CUITbl, MPOrPaMMUCTOB-(PHIIAHCEPOB U3 CTpaH ¢ Ooyiee HU3KUMHU
CoLUMabHBIMU cTaHapTamu (B MHuu yac paboThl 10 pa3paboTKe KOJia CTOMT B CPEAHEM
9 monnapos dac, B CIIIA — 45 nonnapoB B 4ac), KOTOPHIE BHITIOIHSIN Pa3pabOTKy 4acTH
IPOTPAMMHOTO 00ECTIeYEeHHUsI, HE HECS] HUKAKOW OTBETCTBEHHOCTH 3a TO, YTO KOMITAHUS
9TU (hparMeHThl KOJ0B OyJIeT MCIOJIb30BaTh TEM WU UHBIM 00pa3oM. dparMeHTaIus
TpyAa M TpPHUBICYECHHE BHEIIHUX COTPYAHUKOB, HE HMEIONIMX HU OTHOIICHUS K
UTOTOBOMY pPe3yJbTaTy, HU IOHUMAaHUS I[EJIOCTHOIO KOHTEKCTa U CMBICTIA COBEPILIAEMOi
paboThl, BKyNe ¢ HEKOPPEKTHOW MHTErpaiyeld HOBOro MpPOrpaMMHOTO OOecrieueHHs B
HENOCTHYIO LU(DPOBYIO CHUCTEMY caMoliéTa, OKa3alach TaKKe OJHON M3 MPUYHH
HEOCTaTOYHO TIPOJYMAaHHOTO BCTpaWBaHUs OOHOBIICHHS B peajbHBIA MONET, B
(GYHKIIMOHUPOBAHKUE CAaMOJIETOB KaK CPEJICTBA MEepEMEIICHHS IO IeH.

Konrpece CILA, koTopsIii Takke MPOBOJMI paccieloBaHue aBrHakaractpod 737
Max (cm. otuer Kommurera: DeFazio & Larsen, 2020), morpe6oBaa KapauHAIBHO
WU3MEHUTH TPOIEAYPY CepTU(HUKAIMK BO3IYIIHOTO CyIAHA. ABTOPHI JIOKJIaaa 6 MapTa
2020 oTMeTHIIM, YTO UMEHHO M3-3a HEJOCTaTKa JEHCTBYIOIIUX npaBuil, OenepasibHoe
ynpasienue rpaxaanckoit aBuanuu CLIA (Federal Aviation Administration, FAA) nano
paspernienue Ha nojetsl 737 Max, HecMOTpsl Ha ero “gyHaaMeHTaabHble HEJOCTaTKU
(MbuibaukOB, 2020), B YacTHOCTH, OBUIO OOHApY)KEHO, YTO YaCTh IMPOIEIYP
ceprudukarmu FAA mosepuia mpoBecTn camoii kommanuu Boeing (ITpo6er, 2020).
CeronHs aBHaKOMIIaHMsI BHOBB IOJy4HJia pasperieHne Ha nosersl camonéra B CIIA
(JIerrer, 2020) nocne cyuiectBeHHOU TpaHcpopmanuu npoueayp FAA.

[ToapoO6HBIi pa3dbop 3TOro mpuMepa MoKa3biBaeT MPOOJEMATHUKY PETYJISTUBHBIX
MEXaHU3MOB, YKOPEHEHHBIX B MHOTOKPUTEPUAIbHBIX CHUCTEMax OpHUEHTAaIUH,
MHOTOKOMIIOHEHTHBIX TPOIECCOB, HHTETPUPOBAHHBIX B CIIOXKHBIC TIEPETUICTCHHUS
peasbHBIX B3aMMOOTHOLIEHUH. B oTiimune oT (u3ndeckoil peallbHOCTH M PeryJIsIuu
YeJI0OBEYECKOro TMOoBeneHus, mudpoBas cpena (HOpMUpPYET JUHEHHBIE PETyJISATHBHBIC
MEXaHHU3MBI, TO3BOJISIONIME JIIOASAM BBINONHATH JUIIL T€ (YHKIUH, KOTOPBIE HM
HanOosiee MpHBIEKaTeNbHBL. [loNb30BaTeNbCKUE HAaBBIKM PabOTHI C JAPYKECTBEHHBIM
uHTEeppEeicOM HHTEIUIEKTyallbHBIX CHCTEeM (HeWpoceTel, TyMaHHBIX BBIYHCICHUH,
U(PPOBBIX TBOMHUKOB M T.I.) HE HYXKIAIOTCS B MHXCHEPHO-TEXHHUYECKUX TaJAHTaX,
CaMOOpraHU3aIluH U CAMOJUCLIUIUIMHE U OPUEHTHPOBAHBI Ha COKpAIlleHUe TpeOOBaHU K
KOMIIETEHIUSIM TOoTpeduTeneil. YmpolieHrue TpeOoBaTeIbHOCTH MO3BOJISET MOIyYaTh
yIOBOJILCTBHE, U30€rast yCUIIN, U CHUKAET MOTHBAIIMIO K Pa3BUTHIO.

['moGanbHBIE KHOEpCHOpPT B MEPHOJ MaHAEMHH MOXET BBICTYNAaTh CIOCOOOM
JOCTMDKEHUSI CIIOPTHUBHOTO ycmexa, Mpo(ecCHOHAIBbHOW cdepoil ¢ TpeHepCKUMHU
KOMaHJIaMH, CTIOPTUBHBIMU KOJUIEKTHBAMH M COJIMAHBIME MTPU30BBIMH (DOHIAMH.

Busyanuzanus pe3yiabTaToB KOMIBIOTEPHON ToMOTpaduu B MEAUIIMHE TSl Bpada
Wi pabOTHl IBUTATENS UIS 3aBOJA-U3TOTOBHUTENSI B CHCTEME HMU(POBBIX ABOWHHKOB
MO3BOJISIET OLIEHUTHh COCTOSIHME M BOBpPEMs JAMArHOCTHUPOBATH T€ WM WHBIE MPOOIEMBI,
HaNpaBUTh TAlMEHTa Ha JIeYeHHe, a TPY30BHK WJIM CaMOJET B PEMOHT. YMHBIE
KOMITPECCOPHBIE TMOACTAHIIMM OTPa)XaloT BU3YaJIM3alMI0O TOUKH IepepactpeacieHus
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pecypca (ra3a, HeTH, BOABI) U OAHOBPEMEHHO CUCTEMY KOMITBIOTEPHOTO YIIPaBIICHUS,
KOTOpasi CaMOCTOSITETILHO OTCIICKHUBACT MPOOJIEMHBbIE 30Hbl U YACTUYHO MPUHUMAET
pemenns. LudpoBuzamuss M co3gaHue yMHBIX Cpel, YMHBIX TOpOJIOB TIOKa3aja
s dexTuBHOCTD, Tak, kuTaiickas kommanusi NSC paszpabortana u BHenpuia B Kyaina-
Jlymnype u KuTalickomM ropoje XaHWKOy CHUCTEMY, YIPABIIIOUYI JOPOKHBIM
JIBUKEHHEM Ha OCHOBE aHaimu3a Tpaduka U TMEPeKIIIOUEHUs PEKUMOB pPaOOThHI
cBETO(OPOB, YTO MPHUBEIIO, B YACTHOCTH, K YCKOPEHHUIO IPUOBITHS KapeT CKOPOM ITOMOIITH
B JIBa pa3a, MOCKOJbKY CHUCTEMa paclio3HaBaja JIBUKEHHE KapeThbl CKOPOW MOMOIIU U
nepeKogana cBetoophl, co3aanBas “3eJIeHyr0 Mmoiocy” st ckopoil. Takum oOpazom,
u(poBHU3aIM YCHEIIHO pelIaeT TOYEYHbIE MPOOJIEMBbl, COBEPIICHCTBYS OTIEIIbHbBIE
IIPOCTBIE TPOLIECCHI, HO €1a00 MOMOTAEeT B CJIOKHBIX KU3HEHHBIX SBJICHUSIX.

B. DTanoHHOCTH U 3€pKajIbHOCTb.

B nauane mannemMuu BHE3alHbIN NEPEXO0]l HA JUCTAHLIMOHHOE OOYYEHME BbI3BAJI
PE3KHIl pOCT HArpy3Ku Ha y4uTeled M OJHOBPEMEHHO BbI3BaJl TPeOOBaHHE YUaIIUXCS
CHH3UTH IICHY 3a AMCTAHIMOHHOE 00ydYeHHE, IIOCKOJIbKY Ka4yeCTBO MHTEIUIEKTYyalbHOTO
pe3ynbrata (“BbIXJiona’) oneHuBaeTcs Hike. [IpoTuBopeune cocTosio B TOM, 4TO IS
yuuTeNeil M CIEeUUAINCTOB, Pa0OTAIOMMX C JEThMH, HACTPOWKa JWCTAHIIMOHHOTO
peXUMa OHJIAH-00y4YeHHs] moTpeboBaga HOBBIX TEXHMYECKUX pPelIeHUi (YyCTpPOWCTB,
000py0BaHUs, IPOrPaMMHOI0 00ECIIEYeHMs]) U OCBOEHHUS! HABBIKOB UX NPUMEHEHMUS,
MEePECTPOCHUS pacIipe/ie]ICHHs] BpeMEHHU U OBICTPOil HapaOOTKU COOCTBEHHBIX METOIUK
paboThl (BBUAY OTCYTCTBHSI TOTOBBIX); JJISl y4alllUXCSl K TEXHUYECKUM CJIOXKHOCTSAM
N00aBHIIUCH MEPCIIEKTUBBI MOTYYEeHUsI 00pa30BaHMs U €ro MPOJ0JKEeHUs (IIKOoJIa-By3),
MOCKOJIbKY TIOJyY€HHbIE 3HaHUS JOJKHBI CTaTh (DyHIaMEHTOM JUIsl TUYHOCTHOTO POCTA.

[Tanenne BocmpHHHMMaeMOro kadectBa oOydeHus B LU(pOBOIl cpede, ¢ OmHOM
CTOPOHBI, CBSI3aHO C OoJsiee y3KMM LIU(PPOBBIM B3aUMOJIEHCTBUEM, C PYTOM, OTpakaeT
BO3POCILINE YCUJINS U OTBETCTBEHHOCTh, KOTOPBIE OKA3aJIMCh IIEPEHECEHBI HA y4alUXCs
(u uneHoB ux cemeil). Ecnu yacth (yHKIMOHaa U OTBETCTBEHHOCTH 3a pE3yJbTaT
BO3JIaraloTCs Ha CaMHUX Yy4allMXcs M UX Onmkaiiliee OKpyXKeHHe, Myl Tpymiy,
HaXOJSAIIYIOCS C HUMHU OJAHOM (PU3MYECKOM 3aMKHYTOM IPOCTPAHCTBE, TO C MO3MIMM
CEpBUCHOI0O TOJX0/1a 7Sl KIIMEHTA U IIeHa Takoi 00pa3oBaTeIbHON YCIyTH HIKE.

Hapsiny c pacnpenenenueM posei, CIOXKHOCTH BO3HUKIM C OOecliedeHHEM
TEJIEKOMMYHHUKAIIMOHHONW HHQPACTPyKTYpsl U (opMHUpoBaHHEM (U3NYECKON Ccpeasbl,
CTaBIIMX HEOOXOJMMBIM YyCIIOBHEM IoJlydeHus oOpasoBanus. Ecmu mnpoOiema
OCHAIIEHUS U TEXHUYECKOW HH(PacTpyKTyphl (MperoCTaBlICHUE KOMIBIOTEPHON
TEXHUKH, MPOTPAMMHOTO OOECIIEYCHHS U JOCTYIa K HHTEPHETY) MOXKET OBITh pelieHa
JOCTAaTOYHO OBICTPO, TO MPEJOCTaBUTh OTAEIbHYIO KOMHATY, BBLIEIHTH BpeMs U
[IPOCTPAHCTBO 3HAYUTEIHHO CI0XKHEE, OCOOCHHO, €CIIU B CEMbE HECKOJIBLKO JIETEH.

[lepenoc yuebHOro mporecca U3 (PU3MUECKOrO MPOCTPAHCTBA B BUPTYaJbHOE
TpeOyeT co3AaHMsl HOBOW KyJbTYpPbl, OCBOCHHUS JOIMOJHUTENbHBIX HABBIKOB PabOThHl U
KHU3HEIEeATEILHOCTH B IU(poBoii cpene. K 3amaue oBnaneHuss HaBpIKaMu J100aBisieTcs
HEOOXOJUMOCTh YUUTHIBATh JTOTIOJHUTENBHYIO HAarpy3Ky Ha 370poBbe (TpexJe BCero,
IJ1a3a), Ha MOCTpOeHue rpaduka 00yueHus ¢ yueTOM MPHUCYTCTBUS IPYTUX YWICHOB MaIoOi
rpynnsl (CTapIIvX U MIIAJIIINX JAeTed, paboTaloMX B YJaJIEHHOM PEeXUME pPOAUTENEH,
CTapIIUX POJCTBEHHUKOB, HYKJAIOIUXCS B 3200T€) U IOMAILITHUX >KUBOTHBIX (BIIPOYEM,
MPUXOJAIINE B BUJICOKOH(PEPEHIIUIO KOThI YK€ CTaJId MPEAMETOM MEMOB M O0BEKTOM
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CHUCTEMHOT'O HCHOJb30BaHUSA B LU(PPOBOM OOLIEHHMM KaK CpEACTBA DPa3pSAKH,
HaJIQ)KMBAHUS SMOLMOHAILHON TETJIOThI U COMMKEHHUS).

C0KHOCTb IICUXOJIOTUYECKOTO XapaKTEPa COCTOUT B €CTECTBEHHOH CTpeccOBOM
peakuMM Ha KapIUHAJIbHO HM3MEHMBIIMECS YCJIOBHUS, BKIJIIOYas OTPUIIAHHWE MU OTKa3
paboTaTh B U3MEHEHHBIX YCIOBHSX, MONBITKH [IOJOTHATh CUCTEMY O] TOCTYIIHBIN JJIs
peaJbHbIX YCIOBUIl YpPOBEHb, KakK CIEICTBUE IPOXOXKICHHE Yepe3 IATh OCHOBHBIX
KPU3HUCHBIX CTaiuil (arpeccus, OTpUllaHue, TOPIH, JAENpeccus, npuHATue). BHezanHoe
BBE/ICHHE KApaHTUHHBIX Mep IS BY30B (BO BTOpHHMK 17 mapra 2020) u s HIKOJ
(KOoTOpbIE HE BBIILIM C BECEHHUX KAHUKYJ) OKa3aJ0Ch HEOKUJAHHOCTBIO, a 3a)KaThle B
OTPaHUYEHUSX JIO/IU EPEKUBAIN UX C PA3HOM CKOPOCTBHIO MPOXOKICHUS ITUX CTAAUM.

C 0coObIMH CIIOKHOCTSIMH CTOJIKHYJIMCh YYHMTENs HaydaJbHbIX KJIacCOB U
CHELHAINCThI, paboTaloLIKE C IOIIKOJIBHUKAMU, IIOCKOJIBKY Y IeTeH MIIa/Illero Bo3pacTa
MOJTHOCTBIO OTCYTCTBYET HABBIK paboTHI uepe3 ceTb VHTepHET (IpU MIUPOKOM HaBBIKE
Jocyra W pas3BIICUEHUs, UTPbl U OOLIEHHS B MAayTHHE), HO IPU 3TOM CYIIECTBYET
HEO0OXOJUMOCTh B OpraHU3alMH 3aHATUN, KOPPEKTUPYIOIIUX [TOBEACHHUE U pa3BUTHE. Y
poauTenel OTCYTCTBYIOT HaBBIKM IIPOBEAEHUS 3aHATUS yepe3 VIHTepHeT ¢ pebeHKoM,
0COOEHHO, €CJIM POJAUTENH 3aHAThI CBOEH YJaJIeHHOM paboTOM, BHE3AIHO NIEPEHECEHHON
u3 oduca B TOMAIIHIOI 0OCTaHOBKY.

[Tepenoc 3HaunTenbHOrO0 00BEMa 00pa30BATEIBLHOIO MIpoliecca B IIU(POBYIO Cpey
MOXET BBICTYNaTh 3(Q(EKTUBHBIM MHCTPYMEHTOM pACIIMPEHUs TOPU30HTA U
pa3HooOpa3usi UHCTPYMEHTOB M TEXHUK OOy4YCHHS, HO IOKAa HE MOXXET 00eCrednuTh
BBINOJIHEHHE NMPOYNX (YHKIMHA 0OydeHUs, 3a MCKIIOYEHHEM XpaHEeHUs U JOCTyIa K
3HaHMUSIM U KOHTPOJISI OCBOEHMSI HAOopa 3HaHUH, MU PeIUTMKAIUN UH(POpMAaIIUHU.

Ceroans uugpoBas oOpazoBaTelbHas cpela MOCTPOCHAa Ha HMHIYCTPUAIbHOM
JOTUKE B TO BpeMs, Kak BCE OOIIECTBO YXKE€ OKOJIO IOJyBEeKa IEepenuio K
MIOCTUHYCTPHAJIbHOMY 3TaIly pa3BUTHUSA, “TIOCTMOAEPHUTH . [IONBITKY CBECTH MTO3HAHUE
K IU(pe Ha OCHOBE ‘“‘HAOIIOJEHUS, SKCIIEPUMEHTAa U BBIYHUCICHUS MPUBEIU K yTpaTe
CMBICJIOBOTO HANOJHEHUS MO3HAHUS: “OMIHPUYECKH, U TeM Oojee MaTeMaTH4eCKU
OpUEHTUPOBAHHOE BO33pEHHE HAa MHp MPUHIMIMAIBLHO OTBEpraer Joo0oil crnocod
paccMOTpeHHs, KOTOPBIA BOOOIIE 3a/1aeTCsl BOIPOCOM O “‘CMBbICIIE” MPOUCXOJIAIIETO B
mupe” (Bebep, 1905/1990, ctp. 335). IlocT-coBpemMeHHOE K€ OOIIECTBO MPOBOJUT
LIEHHOCTHBIM aHaJdu3 ¥ TOUCK CYIIHOCTHBIX, CMBICIOBBIX M LEJEBBIX (Kay3aJbHO-
VMHTEHIIMOHAIbHBIX) AaCMEKTOB OBITHS, IMO3BOJSIONIMX IMOMECTHTh ‘‘KpacoTy MEXIy
XaoCoOM TPUPOJBl MU JKECTKHMHU IPOU3BOJBHBIMH CTPYKTypaMH YHCTOrO pazyma’
(Readings, 1997, pp. 93-98). Ceroanst 1eTH, KOTOPHIX MOYKHO OTHECTH K “IU(PPOBBIM
abopurenam” (Prensky, 2001), poauBiiriecss B yCIOBUSX MOCTOSHHOTO MTOBCEMECTHOTO
noctyna K riao0anbHOW MH(OPMAIIMOHHON CETH, CAMOCTOATEIbHO HAaXOJAT UCTOYHUKHU
CBEJICHUI, CPABHUBAIOT UX MEKIY COOOH U JIenaoT BEIOOpP, B TO BpEMsI KaK YUUTENs BCE
emi€ HaXOAATCS B MOJIOKEHUH CyOBEKTOB, MBITAIOMIUXCS ObITh OCHOBHBIM HCTOYHHKOM
CBEJICHUN U CYKJICHUM.

[Tangemust 1 Mepbl COLMAIBHON HM3OJSIIMU CTOJIKHYJIM C 3TUM MOHUMaHHEM M
YJIEHOB CEMEN ydaluXcs, KOTOPbIE paHee NPEIOCTABIISAIN YUUTENI0 CTaTyCHO-POJIEBBIE
MOJIHOMOYHS ¥ IPOCTPAHCTBEHHO-BPEMEHHON pecypc JUIsl HOCTPOEHUSI KapTHHBI MUPA B
CO3HAHUU YYEHHMKOB, a C TepeHOCcOM o00pa3oBaHMA B IM(POBYIO Cpeay OKazaluch
BOBJICUEHBI M HaYaJli PUCYTCTBOBATh “BHYTpH  Ipolecca 00ydeHus U BOCIIUTAHHUSL, UTO
BBI3BAJIO KOTHUTUBHBIC U COIIMOKYJIBTYpHBIE KOH(DIUKTHI COEPKAHUSA: TPOTUBOPEUHSI C
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UMEIOITUMHUCS Y POAUTENCH 3HAHUSAMHU M IEHHOCTHO-HOPMATHUBHBIMUA MOJICISIMU MHpA.
Ecnu panee cembsi Oblj1a MEPOM, B KOTOPOM YUEHHUK CYIIIECTBOBAI 10 OJTHUM IIpaBUIIaM,
a IIKOoJa — JAPYTUM MHUPOM C JIPYTHUMH MPABUIAMH, TO CMEIICHHE JTHUX JIBYX CHCTEM
MpaBUJI HEM30EKHO BbI3Bajia MaJCHUE aBTOPUTETA YUUTEINS, @ B HEKOTOPBIX CIIyYasX, U
CTaTyCHOW TO3WIIMH POJUTENICH, KOTOphIe, KaK OKa3ajloCh, MEHEE BCEBEIYIIH, YEM
MO>KHO OBLIO MpeArnoiaraTh, oka OHU He OKa3aJKiCh HANpPSMYIO BOBJICUYEHBI B MPOIIECC
oOyueHust peOeHka 0e3 jara BpeMEeHU Ha MOATOTOBKY.

Jlis kak 101 esiTeNIbHOCTH Heo0X0/IMMa CBOsI Ope/iesieHHas cpeaa. HeBo3mMokHO
3aHUMATHCS CIIOPTOM B CIIAIbHE, €CIIM YYCHUK MPUBBIK UTPATh 32 KOMITBIOTEPOM JIOMA,
TO CHUJCHHE 3a JOMAIIHUM KOMIIBIOTEpPOM OyJeT BBI3BIBATH ACCOLMALUI0 UMEHHO C
Mpa3HBIM BPEMSIIPEIIPOBOKICHUEM, BOIBHON Becesol urpoi. [lemarory HeoOxoaumo
caMOMy CO37aTh Cpeay AJs 0Oy4YEeHHUs, PU ITOM IMEJAror CTECHEH YCJIOBUSMU, STUKOH,
COOCTBEHHBIM BOCIIMTAHHEM, a TaK)KE HAXOJISAIIUMUCS PAIOM POAMTEISIMU PEOCHKA B
YCIIOBUSIX JTUCTAHIIMOHHOTO OOy4YeHHs peOEHKa M OJHOBPEMEHHO yAajJeHHOW padOThI
ponuteneil. PeOeHOK HaxXOIUTCS B MaKCHMalbHO KOM(MOPTHOH isi cedst cpenie, 3HaeT,
I/Ie HaXOMATCS WTPYIIKH, U MOXET B JIIOOOH MOMEHT IMpepBaTh yueOHBIH mpoliecc,
MEPEMEHUB JICSITeIBbHOCTD, TIEArory MPUXOIUTCS MPUMEHSTH JOMOJHUTEIHHBIC MEPHI
JUTSL MOTHBAIIUH peOeHKa K TpoIeccy O0yUeHusl.

CTOJIKHOBEHHE JIBYX MHUPOB — MAJIOW TPYIIIBI U OOIIECTBA, MIEPECCUCHNUE TTPABHII
BBICOKOT'O YPOBHSI MEXKJIMYHOCTHOTO JIOBEPUS U B3aUMHOM MOJAECPKKU B TOCTHKEHUU
00I1ero HHTEpeca CEMbH — C MUPOM ITOCTOPOHHUX JTFOICH, IMEIOIINX CBOM COOCTBCHHBIE
COLIMATTbHO-O)KOHOMHUYECKHE  HMHTEepechl, TpHUBENO K  OBICTPOMY  OCO3HaHHUIO
HEOOXOIUMOCTH PA3BUTHS [IUPPOBOI COIUOKYIBTYPHOU CPEIIBI.

Ecnu conmonornyeckuii moaxo 1 onupaeTcs Ha IEHHOCTHO-CMBICIIOBBIE YCTAHOBKH
U HOPMATHUBHO-PETYJISTHBHBIC MEXaHW3MBI, TO IICHXOJOTHYECKOE COMPOBOXKICHUE
pa3BUTHS HABBIKOB BIOOpA MOBECHUYECKUX MOJiesiel B IU(POBOIA cpeie COCPeA0TOUEHO
Ha BbIPa0OTKE aJaNTallMOHHBIX CTPATErWid JUYHOCTH, MO3BOJAIOIMNX 3PPEKTUBHO
CIPAaBIATHCA MPOOJIEMaMU COLIMATBHOTO B3aUMOJICHCTBUS U HHAWBUIYaIBLHOTO
JUYHOCTHOTO POCTA.

MoxHO YMOMSHYTh Takxke mpobremy KkubOepOe30macHOCTH, KOTOpash COCTOUT
CeroHs He B cOOpe MepCOHATBHBIX JaHHBIX — KOMITAHUH, TIPOU3BOJISIINE CMAPTQOHEI,
cMapTyachl M MPOYHe yYMHBIE YCTPONCTBA U MpOrpaMMHOE OOecredyeHue, MoTydaroT
noaHyto uHpopMmarmio o yeioseke. [Ipumep Cambridge Analytica mokassiBaeT, uTo Ha
OCHOBE aHanu3a JIalKOB M PEMOCTOB B COIMANBHBIX CeTsIX PR-crenuanucTsl 3HAIOT
yeoBeka “iydire, ueM ero cymnpyr’ u “maydmre, yem on cam’ (Cadwalladr, & Graham-
Harrison, 2018). Ilcuxosornveckuii acrnekT KHOepOE30MacHOCTH COCPEJIOTOYCH Ha
3alTUTe TICHXUYECKOTO 3JI0POBBS JCTCH W B3POCIBIX, BKIIOYAs BOMPOCH BIMSHHS HA
NpPUHUMAeMble pelieHus (KpallHUM CllydaeM SIBIISIIOTCS YTOJIOBHBIE TPECTYIJICHHUS,
KuOep-OyJUTHHT U JOBEACHHUE 10 CaMOYOUICTBA).

busnec-monenupoBaHre B KOMIBIOTEPHBIX HUTpax TMO3BOJSET B IMUPOKOW Mepe
JaBaTh BBIXOJ[ JIII HETATUBHBIX JMOIMK, YTO IIO3BOJISICT CETOAHS, Ha OCHOBE
3HAUYUTENHHOTO 00beMa HAKOITUICHHOTO OTIBITa, BUAETH MPOIIECC CHUKEHUS arPECCHBHOTO
MOBEJICHUS B (DM3MYECKOH peaThbHOCTH 3a CYET pealli3allid TaKOTO ITOBEJCHHUS B
BUPTYaJIbHOU peanbHOCTH. TakuM 00pa3oM, cOIMaNbHAs PETYISALUs BBIMOTHIET POJb
“KaHAJIM3UPOBAHUS ’, CO3/IaHUs O€30TaCHOTO KaHaJIa JIJIsi BOTUIOIIEHUS TTOBEICHUECKUX 1
AMOILIMOHAIBHBIX UMITYJICOB, KOTOPBIE HYKIAIOTCSI B OCYIIECTBIICHUH, HO HE JOJKHBI
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3aTparuBaTh JPYrUX Y4YaCTHUKOB 00IecTBa. B 3TOM cwmbiciie, MHAUBUAYyaTU3ALUS U
aTOMMU3AIIHS COBPEMEHHOr0 00IIECTBA BOILUIONIAETCA Yepe3 OTACNICHUE HEITPUEMIIEMBIX U
HEeXeJaTeJIbHBIX MO/IeJIel TOBEACHUS U BBIBOJ TAKUX MOJIEJIEH B Cpely, HE KacaroIIytoCs
HanpsMyto Gpu3nuecKkoi peaabHOCTH.

BbIBO/IbI

[cuxomornveckuii MOAXO K MCCIEAOBAHHUIO MPOOJIEM peryisanuu B Hu(poBoit
CpeZie COCPeOTOUYEH Ha MOBEACHUH YEJIOBEKA B YCIOBUAX OTPAaHUYEHHBIX BApUAHTOB U
YETKO ONPEJIETICHHBIX [TPaBUJl, YTO OTIMYAET BUPTYyaIbHBI MUP OT peajibHOCTU. B x01€
¢dokyc-rpynn o0CyKaaauch BOIPOCH HEOXKUIAHHOTO TOIPYKEHHs B IUPPOBYIO Cpeay
pa3HOO0pa3HBIX )KMU3HEHHBIX MTPOLIECCOB U BBI3BAHHBIX MICUXOJIOTHUECKUX MPOOIeM:

1. ITannemus BHeC/Ia 3HAUUTEJIbHBIE U3MEHEHUS B J)KU3Hb BCErO MUPA, peajbHbIe
MOCJIEACTBUSI KOTOPBIX €II€ IMPEICTOMT HU3Y4YUThb, B YAaCTHOCTH, C IMO3MLMM aHaIu3a
IICUXOJIOTUYECKUX AaCIEKTOB peryysiuud (OopMUpOBaHHMS W BBIOOpPA MOBEJEHUYECKHX
MOJEJIEH U CTPATETHM.

2. Haubosiee sipkMM M3MEHEHUEM IOBCEHEBHOW KU3HU CTaJ PE3KHI MacCOBBIM
nepexo1 B u(GpoOBYIO cpey Ui yIaIeHHOW paboThl U JUCTAaHIIMOHHOTO OOYYEHHs, 3TO
BBI3BAJIO BOJIHY I1€PEMEH B MOBEACHUHU M BO B3aUMOOTHOILIECHUSIX MEXKAY JIFOJIbMH.

3. HemoAroToBIEHHOCTH K BHE3AITHOMY IIEpexo/1y B HU(POBYIO Cpey BKIIIOYaja B
ce0s psa crienqupUUEcKuX COLMAIbHO-IICUXOJOTHUECKUX IMpo0ieM, HEJOCTaTOYHOCTh
MHTEJJIEKTYaJIbHOTO COMPOBOXKACHMS, (POpMaIU3aIi0 OTBETCTBEHHOCTH U MOTUBAIUH,
OTpaHUYEHUs CBOOOIbI BBIOOPA HKECTKUMHU MPABUIIAMU CPEJIBI.

4. KoHuenmus omnepexeHus] TeXHOJIOTMYECKUX BO3MOXHOCTEH HaJ 3BOJIOIMEH
peryisiuu (“JOKTpHHA IyTiia”) cCOCTOsTeNbHA KaKk KOHCTaTalus (akTa, HO He JaéT myTei
paspemieHuss BompocoB. Bo Bpems mnanaemuu (QopMBI  cCaMOOpraHU3alUd U
CaMOpETyJISIIMKA HE BO3HUKIIM B TOM Mepe, B KOTOPOil 3TO HEOOXOIMMO ISl MacCOBOTO
nepexoja B IUPPOBYIO cpeay, 4ToObl obecneunTh 3 (HEKTUBHYIO peaiu3aliio 3a/1a4y B
YCIOBUAX KHOEpP-TIPOCTPAHCTBA, 3TO TPeOYyeT CaMOCTOSATENBHBIX YCUIMH U OTAEIbHON
JESITEIbHOCTH 110 Pa3BUTHIO PETYJISTUBHBIX MEXaHU3MOB B IU(POBOI cpejie.

5. ®parMeHTapHOCTh CHMBOJUYECKOIO IPOCTPAHCTBA, O KOTOPOH TOBOPHIIN
¢dunocodsi-noctmonepHuctsl emie B 1960-1970 rr., monyuuna ¢ MepaMu TaHIAEMUU
HOBOE BOIUIOIIEHUE M KOHKPETH3aIMI0 B HECHocoOHOCTH HM(POBOI cpenbl aBaThb
OTBETHI Ha IIEJIOCTHBIE 3aJlauM, XOTs LU(POBU3AIUSA YCHEIIHO HAXOAUT PELICHUS IS
TOYEYHBIX (PPArMeHTOB JIEHCTBUTENBHOCTH. JIMHIBUCTUYECKUN TTOBOPOT B uitocopu,
YTBEPAUBILINI MHOKECTBEHHOCTb UCTHH U SI3bIKOBBIX (MOHATUWHBIX U CUMBOJIUYECKHX)
cucreM Haudana |l Teicsuenerus, crankuBaercs ¢ yHH(uKanmedl u riaobamu3auen
CMBICTIOB M LIEHHOCTEH, BBIPAXKEHHBIX B XAIITErax COIl.CETEH. ITO MHUPOBO3PEHUYECKOE
CTOJIKHOBEHUE HYXAAETCS B AOMOJIHUTEIBHOM OCMBICIIEHUH.

TakuM o0Opa3oM, NEpEeYUCIEHHbIE MPOOJIEMbl MOTYT COCTaBISATh MPEIMET
JaNbHEHIINX UCCIEOBAaHUN PETYJISTUBHBIX MEXaHU3MOB B IIU(PPOBOI cpese ¢ yuéToM
TpaHcQOpMaIiH sI3bIKa KaK HHCTPYMEHTA OCO3HAHHON KOMMYHUKAIIUU.
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Abstract

This contribution introduces plurilingual curricula as a development tool geared both to linking up the
curricula of individual languages and fostering cross-linkages between language and content subject
curricula. This approach represents a solid fundament for tertiary language didactics and can also supply a
common foundation for school and university language learning policies and relevant school-university
cooperation projects. The principle underlying (genuinely!) plurilingual university courses based on
research and featuring a doubly multilingual didactic approach is explored. This is followed by discussion
of the scope and design of a new research project accompanying the implementation of a plurilingual
curriculum at a school in Liechtenstein.

Keywords: Plurilingual Learning Policy; Doubly Multilingual Languages Didactics;
Plurilingual Whole School Curriculum; Factor Model of Multiple Language Learning

AHHOTaANUA

JlaHHOE mcclieoBaHue IMPEACTaBIsET MHOTOS3BIUHBIE y4eOHBIE IPOrpaMMBbl B KauecTBE MHCTPYMEHTa
pa3BUTHs, HAIPABICHHOTO KaK Ha YBS3KY Y4YEOHBIX MPOrpaMM IO OTAEIbHBIM S3bIKaM, TaK W Ha
MOOIIPEHNE NEPEKPECTHBIX CBSA3EH MEXIy y4eOHBIMH IUIAaHAMH I10 SI3BIKY U MPEIMETHOMY COJEPKaHHUIO.
OTOT NOAXOA MPEACTABIAET COOOH NMPOYHYI0 OCHOBY IUISl AWAAKTHKH SI3bIKA BBICIIEr0 0Opa3oBaHMSA, a
TaKKe MOKET 00€CIIeUNTh OOIIYI0 OCHOBY AJIS IIKOJILHOM M YHUBEPCUTETCKOM MOINTHKH U3YUEHHS SI3bIKA
1 COOTBETCTBYIOIIMX IIPOEKTOB COTPYJHMYECTBA WIKOJIBI M YyHuUBepcurera. Mccienyercst NpuUHLUI,
JeXAIUiA B OCHOBE (ICWCTBUTEIHHO!) MHOTOS3BIYHBIX YHHUBEPCHUTETCKHX KypCOB, OCHOBaHHBIX Ha
MCCIIEJIOBAaHMAX M WCIIOJB3YIOMNX JBYSI3BIYHBINA TUIAKTHYECKUH MOAXOA. 3aTeM cielyeT o0CyKaeHHe
MacmTaboB M JM3aliHA HOBOTO HCCIIEJOBATEIbCKOTO IIPOEKTA, CONPOBOXJIAIONIETO BHEJIPEHHE
MHOT'OSI3bIYHON y4eOHOW IporpaMMBI B MIKOJIE B JIMXTeHIITEHE.
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Plurilingual School and University Curricula

INTRODUCTION

In this chapter, we introduce a broadly defined plurilingual learning policy that can
both support the teaching and learning of tertiary languages in schools and universities
and supply conceptual underpinnings for school-university cooperation projects. We
explore the principle underlying (genuinely!) plurilingual university courses utilizing a
doubly multilingual didactic approach, following the principles of tertiary language
didactics as well as targeting plurilingual proficiency, before going on to discuss research-
based curriculum and course development in the context of our new research project at a
school in Liechtenstein.

Our first example of a plurilingual curriculum illustrates the advantages of a
research-based plurilingual curriculum in the university context. Drawing on a
multilingually oriented needs analysis, we show that multilingual communication
situations require different and additional competences vis-a-vis monolingual
communication in foreign languages. This is significant for curriculum development;
monolingually oriented language curricula can evidently only partially meet these
competence needs. Our second example describes a research project designed to support
and track the implementation of a plurilingual curriculum in a school. This cooperation
project linking a school and a university is an example of productive dialog between
school-based and university-based stakeholders and for a conceptual link between a
school and a university project.

PRINCIPLES OF PLURILINGUAL CURRICULA
The Model

Plurilingual curricula in both schools and universities have been conceived in
response to the necessity and the desire to erode the monolingual habitus, enable fair
multilingual and multicultural learning communities (see Gogolin, 2005). They avoid
creating English only environments (without abandoning English), and equip learners
with strategies for learning more language and more languages more effectively and
efficiently—with the objective of not only reaching the European L1 + 2 target
(Commission of the European Communities, 2005). They also foster the ability to use
more languages, to juggle them, switch between them readily, use them in ways that are
appropriate to specific contexts and situations. Learners become aware of all this and
capable of influencing these processes and making them fertile for content subjects.

Plurilingual curricula are, to begin with, a component in educational policy
development at schools and universities, one that is highly relevant for diverse education
providers catering for varied age groups at various qualification levels. Schools in
Western countries have already been confronted for some time (and this will continue in
the immediate future) with the challenges involved in enrolling, teaching and integrating
refugees, and this means that additional heritage languages and cultural traditions now
need to be taken account of in subject curricula. Universities are in a similar position.
They are also increasingly pursuing greater internationalization strategically and striving
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to open up their institutes to participants from beyond national borders, not only to ensure
that research and researchers can move freely and to promote intensive scholarly
exchange, but also with the aim of enticing more so-called international students to
complete at least part of their studies at the institution. All too often, universities in this
position fail to break free from the paradigm of English. University staff frequently
assume tacitly (or even expressly!) that candidates who lack skills in the national
language(s) spoken at a university must necessarily have mastered English to a level
enabling them to successfully take programs provided through English. This assumption
is often wide of the mark. Not all refugees who are interested in or are already pursuing
degree programs have a grasp of English. Quite a few of them have instead learned
French. Having learned French as a prior foreign language, for example, or having been
taught through the medium of French is often much more helpful for learning German (as
the environmental language and the language of a university) than prior knowledge of
English (Bartelheimer et al., 2017, 2018; Fischer & Hufeisen, 2010, 2012).

Projects conducted in various languages and subjects
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Figure 1. Plurilingual whole school policy (taken from Hufeisen, 2018a, p. 142)

At the next level, plurilingual curricula are a useful planning tool. How and where
can languages and subject content be linked? What cross-linguistic and cross-disciplinary
content is particularly suitable? What cooperation paths do teachers need to bestride? In
schools, the process can be relatively straightforward. Options can include the bilingual
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teaching of content subjects, consistent translanguaging, and project weeks that take in
multiple subjects and languages, ideally in work groups from various classes and ages.
This is fundamentally also true for university-based learning in subject-oriented language
and communication courses flanking students’ core subjects. It bears recalling in this
context that for example, double degree programs at German universities that also lead to
degree awards by Italian universities naturally integrate the learning of Italian into the
respective programs and ideally also provide some program-specific courses taught in
Italian, for example by rotating visiting lecturers from Italy. Students taking a degree in
Finland that incorporates the languages of French and German may naturally travel to
countries where these languages are spoken and use them to communicate, so that English
is not the main language they need while there.

The heritage languages of refugees and of other people with migrant backgrounds
can be systematically integrated into a prototypical plurilingual curriculum in several
different places: learners who are recent arrivals should be offered both intensive training
in the community language and language maintenance opportunities that enable them to
continue developing their heritage language(s) and culture(s). Culturally sensitive
educational practices support the development of multilingual identities. Culturally
sensitive bilingual and multilingual identities can thus form, and with them the ability to
operationalize and assess facts, developments, and processes in all the languages in one’s
personal repertoire which are of significance in specific contexts (see the concept of the
dominant language constellation proposed by Aronin, 2016; 2019; Lo Bianco & Aronin,
2020) in a fashion that allows speakers to consciously make appropriate communicative
choices.

The ongoing integration of specific heritage languages into the subjects taught can
be achieved by systematic language teaching and translanguaging (see Dietrich-Grappin,
2017); this ensures that concepts acquired are also accessible via the heritage languages.
This can be flanked by political decisions to provide for and support heritage languages
as curricular foreign languages in response to need and demand and to afford non-heritage
speakers opportunities to learn these languages.

At the most concrete level of actual teaching and learning, finally, all the languages
present in a specific learning group are included in teaching— both in situational,
improvised ways and in a planned and systematic fashion. In the third part of this
contribution, we will examine specific examples at this level (see also Hufeisen, 2019;
and Hufeisen & Schlabach, 2018).

THEORETICAL BACKGROUND

The ideas on plurilingual curricula discussed here and the original prototype
(Hufeisen, 2011; 2018a; Hufeisen & Jessner, 2009) have the factor model of multiple
language learning 2.0 (Hufeisen, 2018b; Hufeisen & Jessner, 2019) as their theoretical
basis. With its foreign language learning factors, this model highlights the interactions
between foreign languages that make learners more practiced with each new foreign
language and allow them to perfect their learning strategies and to recognize and exploit
the potential of the affordances at their disposal (Kordt, 2018a; 2018b). From the
acquisition of an L3 on, these affordances are particularly well developed and permit
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learning that uses synergies not present before this point. Herdina & Jessner, 2002, in
their Dynamic Model of Multilingualism, define this as the “M-factor”.

The concept of bridge languages, familiar from the debate on intercomprehension,
Is also interesting from the perspective of language acquisition theory in this regard.
Genetically related languages appear to act as a helpful bridge to additional languages,
making for a deeper and more intensive learning process and supplying strategies that
make receptive communication easier (EuroComRom, Klein & Stegmann, 2000;
Slavonic Intercomprehension, Tafel, 2009; EuroComGerm, Hufeisen & Marx, 2014).
This approach has been successfully applied and researched in both second level
teaching/lower secondary education (Kordt, 2015) and university language courses
(Behrend, 2016). However, its main focus has been on language contexts—albeit with
texts taken from other fields and in principle from any field—and less emphasis has been
placed on cross-disciplinary learning and on combining the teaching and learning of
languages and content subjects, or on content and languages integrated learning. In
addition, little research on the application of this approach to language families other than
those mentioned above has appeared.

School leavers who have experienced multilingual and multicultural schools are
likely to expect to encounter equally open and plurilingual learning environments in the
next phase of their education or training. The following section takes a closer look at one
project from each level.

PROJECTS

One university-based project and one school-based project pursuing related
research-based plurilingual curriculum development approaches are introduced in this
section. Both projects involve education providers that are open to adopting innovative
approaches to language teaching (moving beyond monolingually oriented courses) and
to developing and delivering wider curricular changes.

Plurilingual Business Communication at Turku School of Economics

Background conditions for language learning

Languages have traditionally been a strong priority at the Turku School of
Economics (TSE) in Finland. The Finnish economy is, after all, strongly globalized and
enterprises need staff who can communicate with business partners in multiple languages.
This requirement is reflected in the learning goal that graduates should be able to
communicate in multiple languages by the end of their programs. In addition to the two
national languages, Finnish and Swedish, students also learn two foreign languages
(selected from English, German, Spanish, French, Russian, Italian, Chinese and Japanese)
in language and business communication courses that mostly cover topics of relevance to
their studies. Most of these language courses are still monolingually oriented and lay
foundations for other courses of the type described below that act as a necessary
supplement to these monolingual courses by transcending and overcoming the limitations
of multiple monolingualism.
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Language needs analysis

The development and design of the plurilingual courses has been based on a
didactically oriented language needs analysis conducted using a research instrument with
a proven track record in language for specific purposes (LSP) teaching (Huhta et al.,
2013). The language needs analysis, conducted by Eeva Bostrom and Joachim Schlabach,
has been designed to examine and capture the competences and skills needed for
successful communication in multilingual settings. The focus on empirically determined
competences in future working environments is a central step in the development of
competence-oriented language curricula. An online survey of 214 graduates of the
International Business program who now work in international business contexts
provided a starting point. The study initially set out to ascertain the extent to which
plurilingualism is relevant for professionals in enterprises that operate internationally and
to identify competence descriptors that are relevant for fostering plurilingual proficiency.
TSE graduates routinely use two, three or four languages simultaneously at work,
although the specific language combinations vary; combinations involving English are
common. Their attitudes toward multilingualism are generally very positive. They almost
all enjoy handling multilingual situations and believe that multilingualism promotes
efficient communication. Most of them reject the statement that mastering English alone
is enough. They believe that switching languages is a distinctive feature of plurilingual
communication and being able to switch fluently between languages is a key skill. Typical
challenges include the difficulty of finding the right word and interference between
languages, especially between closely related languages and languages users have lesser
proficiency in. Plurilingual affordances can be drawn on to overcome these challenges.
The respondents give some indication of the challenges and opportunities they experience
in multilingual situations. The search for the right word, for example, can be rapidly
circumvented by code switching, brief switches into another language. Transfer between
closely related languages helps people understand utterances in languages they have not
learned. And mediation makes it possible to resolve comprehension issues by providing
descriptions or explanations in another language (see Schlabach, 2017 for a more detailed
account).

The main result of this analysis has been that the learning objective of plurilingual
proficiency can now be defined, with teaching and learning praxis at the TSE in mind, as
follows:

Plurilingual proficiency describes the skill of communicating in three or more
languages and includes language switching, code switching, mediation and
transfer as integral components. These cross-language activities form the bridge
between the different languages used. They can be taught and learned as skills and
deployed as communicative strategies in multilingual situations (Henning &
Schlabach, 2018, p. 119, our translation).

The development of “MONI courses”

On the basis of the needs analysis and consideration of relevant models for
learning multiple languages (see, inter alia, Hufeisen, 2010, 2018b), a new language
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subject was created at TSE, Monikielinen yritysviestintd | Multilingual business
communication (see also www.utu.fi/tse-multilingual). The courses in this subject are
those language learning offers which basically have two or more languages as their
learning content and also employ them as working and teaching language. These courses
are geared more to bridging the gap between languages than to additively developing new
skills in each individual language. Multilingualism is the prerequisite for and the
objective pursued in these courses, and the approach adopted is doubly multilingual:
students connect the multiple monolingual competences they have acquired prior to
taking the course and acquire plurilingual skills and strategies as they practice using
multiple languages at the same time. Tried and tested approaches in multilingual didactics
such constructing and using transfer bridges (see for instance Hufeisen & Marx, 2014)
and fostering multilingual awareness (see Allgduer-Hackl 2020) are deployed to help
learners build on skills they have already acquired in several individual languages by
networking them. However, learners also develop the skills needed to cope with complex
tasks demanding the use of two, three or more languages in realistic multilingual
situations. Several can-do statements offering a peek into this didactic laboratory are
listed below. These specific individual learning objectives link day-to-day teaching
practice with the wider goal being pursued.
The can-do statements below represent a selection of the descriptors used in a
bilingual German/Swedish course:
- Language switching:
Can switch fluently between the languages of German and Swedish in a
conversation.
Can speak Language A while giving a presentation that has slides in Language
B.
- Code switching:
Can switch to another suitable language for a small part of an utterance (a
word or group of words), for example to cope with difficulties in finding the
right word.
- Mediation:
Can give an oral summary in Language B (German, for example) of audio
content heard in Language A (Swedish, for example) or written content in
Language A.
Can use language B to interpret and describe reliably the main information on
a complex chart in language A and additionally take questions in language C.
- Transfer:
Can recognize linguistic similarities in, say, German and Swedish texts and
use them to boost their comprehension and their active production (cf.
Hufeisen & Marx, 2014).

Assessment

Designing assessment procedures for plurilingual learning content poses a
challenge. As a rule, assessment criteria are derived from the can-do statements and
supplemented by qualitative characterizations of fluency (e.g., hesitant or fluid language
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switching), communicative success (e.g., the mediation succeeds in few/some/all aspects)
and flexibility (e.g., an activity could be tackled spontaneously/after preparation) so that
various levels can be depicted in a grid. All courses at TSE are continuously evaluated
and developed further. Individual aspects are examined in research conducted in parallel
with the courses.

Evaluation at TSE has established that the plurilingual courses work well and that
students value the opportunity to boost their communication skills in two or three
languages with the minimal time investment a single course demands. It appears that the
conventional monolingual orientation of teaching and the pursuit of monolingual
interaction can be overcome. Plurilingual courses are, however, a product in need of
explanation. As they break with the familiar pattern of learning one language at a time,
their usefulness may not be immediately apparent to students browsing through lists of
language courses. This needs to be countered by promoting these courses actively.
Experiences to date have demonstrated, however, that students are quite open to the idea
of courses fostering plurilingual and efficient communication and that skeptical or
nervous reactions are more likely to come from language teachers who may feel uneasy
at the prospect of integrating additional languages into their teaching. Further courses
featuring new language combinations and different subject matter are already in planning
and will include some low-threshold introductory courses (see KursiSa & Schlabach,
forthcoming, for more details).

The language subject Multilingual business communication is now part of the
general range of language and communication courses provided at TSE. It has been
formally incorporated into the curriculum as a complementary subject. The project
described in the next section is, by contrast, still at an early stage in its development. It
is, again, a curricular development project that expressly includes a research component.
It also aims to incorporate approaches pioneered in and experiences gained from the
university project.

Plurilingual Competences for the Plurilingual Curriculum
at the formatio Privat Schule

The school development project that has begun at the formatio private school in
Triesen in the Principality of Liechtenstein aims to introduce a plurilingual curriculum,
initially in the secondary school Oberstufengymnasium, the branch of the school covering
the final four years of secondary education, and later in the school as a whole. A
cooperation  project with  Technische  Universitit  Darmstadt  (Germany),
formatio-plurilingual-digital, is supporting this implementation process and undertaking
concomitant research. The research project outlined below sets out to secure the lasting
success of the new curriculum and its delivery by investigating and ascertaining the
plurilingual competences that are relevant for plurilingual learning within the school’s
plurilingual curriculum. Background parameters with an influence on the school’s
development and the scope and design of the concomitant research are introduced below
and will be followed by a discussion of the outlook for the implementation of the new
curriculum.
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The background

Successful school development projects are implemented at the individual school
level and appear to be especially effective when teaching staff and school management
are involved in decision-making processes, the administrative and organizational
parameters are conducive to achieving change, and the process includes training directly
linked to teaching (Rolff, 2007). The background situation at the formatio private school
is largely favorable for successful school development. With its location in the
Principality of Liechtenstein, the school is embedded in a society and an economy
structured around international exchanges. As a private school, the school is flexible but
also compelled to compete against other schools. It follows that it has every reason to
strive for continual quality improvement and make ongoing adaptations to meet the
changing expectations of pupils and stakeholders. Unlike public schools in Austria and
Germany, this private school enjoys more freedom to shape its own curriculum. Its small
size makes it organizationally agile and flexible. The school draws on various syllabi and
examination requirements at different educational stages and fulfills certain curricular
and examination requirements (including the Austrian Central Matura as a school leaving
examination, for example), not least in order to retain its status as an Austrian school
abroad (osterreichische Auslandsschule) in Liechtenstein. In the principles referenced on
the school website, the school places emphasis on an open-minded outlook and mutual
respect, a learning environment free of fear, a focus on performance, and entrepreneurial
thinking and action (http://www.formatio.li/ueber-uns/prinzipien.html).

Regarding multilingualism, specifically, it is noteworthy that the school has focused
on languages since its foundation. From primary school on, the entire school is bilingual
(German and English) and three further typical tertiary languages (French, Spanish and
Latin) are added as students progress to upper secondary education. Language teaching
is supplemented by international exchange programs and external language certificates.
Various other languages or language varieties, such as regional dialects or the heritage
languages of students with migration backgrounds, play various roles. The introduction
of cross-linguistic teaching tools including team teaching, bilingual lessons, a common
grammar terminology, and a multilingual vocabulary has already begun.

The school development project formatio-plurilingual-digital is quite an extensive
reform program and seeks not only to introduce a plurilingual curriculum, but also to
incorporate the delivery of twenty-first century competences following the VUCA
paradigm (volatility, uncertainty, complexity, ambiguity, see Mack et al., 2016). The
project is funded by the school maintaining body and coordinated by school management.
The teachers at the Oberstufengymnasium level are actively involved, as is an external
coordinator of continuing professional development who organizes concomitant training.
Research into the success factors that are relevant for the school development project is
being pursued based on the evaluated approach at TSE (see above) from multiple angles
with a strong focus on the introduction and ongoing development of the plurilingual
curriculum.

Research design and the role of language needs analysis

The research project accompanying the introduction of the plurilingual curriculum
at formatio has started with a systemic analysis of the given parameters and is proceeding
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on the basis of two assumptions that will be discussed below with reference to the
university development project already presented above and to the specific conditions at
the school. Organizational change in school development projects has been shown to be
more likely to succeed when the project scope and design is adapted to match local
organizational conditions (Rolff, 2007). The question thus naturally arises as to how well
the categories of the plurilingual curriculum match the categories of the school curriculum
teachers are already working toward? Do the approaches taken in the university project
and introduced in section 4.1 above offer any pointers as to how a better fit to local
conditions could be achieved? In the specific context of schools, it can be assumed that
tests and examinations at the conclusion of school careers influence schools, teachers,
learners and teaching. In light of this washback effect (McKinley & Thompson, 2018;
Stadler & Hinger, 2018), the question presents itself as to how a curriculum oriented
toward processes and language policy considerations can also incorporate categories and
suggestions at the product level of learning objectives and examination formats. This
category level is one of central importance for schools. The formatio private school has
a strong performance orientation and students acquire competences that are documented
through the Austrian Matura, a competence-based school leaving examination. Against
this background, the conclusion has been reached that the project design should ensure
that the results of plurilingual learning can be documented in pupils’ final examination
results to ensure the successful introduction of the curriculum oriented toward
plurilingual learning and enable its delivery to be sustainable over time.

The research project thus needs to develop learning objectives based on the given
learning conditions that can lead to a qualification being awarded at the end of the
plurilingual curriculum. As the school is performance-oriented and values entrepreneurial
thinking and action as well as a cosmopolitan outlook, the design used at the Turku School
of Economics appears to provide an obvious model. The preparation of a plurilingual
needs analysis adapted to local and regional conditions constitute a logical departure
point. The results of needs analyses can serve as a basis for curriculum development, not
least because of their usefulness for defining learning goals and objectives (Brown, 1995)
and specific can-do statements describing these objectives in greater detail. It is envisaged
that a needs analysis capturing and describing the effective plurilingual competence
students will require in their anticipated living, learning, and working environments will
facilitate the introduction and anchoring of plurilingual competence as a powerful
concept. An investigation targeting former and current students, parents, stakeholders in
regional enterprises and organizations, and experts in the field of schools development
and plurilingualism is expected to yield a plurilingual profile for graduates from the
school that can then be used to didactically elaborate a definition of plurilingual
proficiency and establish a learning goal. Several research questions could be pursued in
this context, for instance:

¢ What multilingual situations will the graduates of the school encounter in their

current or future living, learning and working environments?

e What language competences do they need to handle these situations effectively?

e What are the competences that could support their future learning, both generally

and specifically in relation to learning additional languages?
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The study is being guided by the expectations of stakeholders in the cooperation project,
the results of previous research on multilingualism in the region (Lavric, 2008; Lavric &
Bick, 2009; Lidi et al., 2016), and the work mentioned above. Regional studies have
indicated, among other results, that situations encountered at work and during education
and training often involve plurilingual communication and that this can take quite diverse
forms.

Implementation

The introduction of a new plurilingual language subject is currently being prepared.
It will initially be introduced in the Oberstufengymnasium, a stage at which all the
individual languages have already been introduced. The main emphasis in this subject
will be on networking the individual languages in multiple competence domains:
knowledge (savoir), skills (savoir-faire), attitudes (savoir étre) and learning skills
(savoir-apprendre) as general competences of language learners or users (Council of
Europe, 2001). The planned learning content reflects plurilingual strategies such as those
reflected in the EuroCom models (Hufeisen & Marx, 2014; Kordt, 2018a) and such
proven multilingual teaching approaches as encouraging reflection on languages and
language learning and fostering metalinguistic and interlinguistic awareness (Allgiuer-
Hackl, 2020). These approaches will be supplemented by content designed around
situations involving plurilingual language use with the goal of developing plurilingual
competences derived from the plurilingual profile.

With the plurilingual profile and the descriptions of plurilingual competences from
the language needs analysis as a fundament, can-do descriptors for various plurilingual
activities and strategies can then be tailored to topics chosen by teachers and didactically
elaborated for use in the delivery of this plurilingual language subject. The next step will
be to supplement these descriptors with qualitative characterizations and recast them as
assessment criteria that can, in turn, be used to design assessment procedures both for
continuous assessment in the new language course and for its final assessment as an extra
subject complementing the Matura examination.

THE WIDER OUTLOOK

Both projects described here demonstrate how the traditional model of providing
multiple monolingually oriented language learning opportunities can be transcended and
a plurilingual curriculum that considers all the languages present and provides
plurilingual learning offerings can be put in place. The first project, as a university project,
was already anchored in an establishment with the ambition to continuously redevelop its
curriculum on the basis of research. Language courses accompanying students’ core
university subjects also have the advantage of being largely unrestricted by syllabus
requirements, textbooks and other didactic constraints.

Plurilingual approaches have also been employed in CLIL-courses for engineering
students. At Tampere University in Finland, a hybrid course (incorporating both contact
and online teaching) is offered for advanced learners of German from various technical
disciplines which uses both German and English, and even Finnish and Swedish to a
certain extent. The pedagogical focus in this course is on the reception and production of
specialist subjects, which the students process by alternating languages and mediating
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meaning using both German and English. Instructors use various methodological
approaches, such as preparing course material to improve receptive skills with the aid of
DeepL (an online translation service), while productive skills are practice during
plurilingual workshops (described in detail in Rehwagen, 2020).

The second project enjoys a similar degree of leeway and is also supported by
research, not least the concomitant research enabled by the cooperation project linking
this school development project with a university. The formatio private school could be
characterized as belonging to the efficiency type—unlike most state schools, which can
more usually be categorized as belonging to the bureaucratic type (Schmid et al., 2007).
As such, it is autonomous and open to outside influences and can be expected to
implement the plurilingual curriculum successfully in its entirety. It appears highly likely
that the project will prove successful and sustain this success over time, not least because
of the concomitant research component, and that it will thus be able to serve as a pilot
illustrating how plurilingual curricula could, with adaptations, also be introduced at other
schools.
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