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METHODS OF DECODING DATA USING BIOLOGICAL
RESEARCH AND ARTIFICIAL INTELLIGENCE IN CULTURE
PRACTICE

Tetiana Sovhyra

Abstract. The article is a comprehensive analysis of projects aimed at
studying AI technologies and culture interaction. The author examines
the specifics and uniqueness of art works created through Al-technologies
using examples of projects from “ThoughtWorks Arts Global Research”,
“Innovation Laboratory of New Technologies”, “Isolation Foundation” and
“IZONE Creative Association”. The article analyzes the principle of se-
lection of materials, algorithmic analysis of data, the interdependence of
digital data received from the user’s brain impulses with audiovisual con-
tent, the possibility of instant data processing in the process of creating
an artistic product. The author explores the principles of tracking brain
function and decoding human genetic data, which are used to create art
projects. The article assesses the potential that AI possesses and explains
the conditions necessary for the implementation of Al-technology in cul-
ture. As a result of the study, the author revealed that through algorithmic
analysis it is possible to transform digital data into a system of expressive
signs of visual and sound arts, to broadcast the received audiovisual con-
tent. The author finds out that through these technologies it is possible
to create interactive art forms (interactive film, installations, immersive
presentations, etc.).

Keywords: Al-technology; algorithmic analysis; tracking; digital culture;
artist; immersive theatre

1 Introduction

In the process of technological progress, new technical devices and tools
are created in order to exceed the natural capabilities and human strength,
in order to curb the benefits of nature. The results of the technical evolution
are really impressive: the car moves faster than any Achilles; airplanes and
helicopters fly faster than birds; ships, radios, satellites, the latest gadgets —
this does not surprise us anymore. Modern nanocomputers can perform certain
algorithmic calculations and combinations faster than humans. However, all
technical devices are human controlled. That is the strength of the human
mind, it is able to create such results of mental activity that are millions of
times higher than the physical capabilities of man.
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6 T.Sovhyra

Back in ancient times, there was a need to develop technical devices and
sophisticated technologies. The notorious phrase of Archimedes “Give me a
point of support—1I will turn the Earth” (212 years BC)— confirmation of
this.

Due to the overly rapid development of the scientific and technological
process, interest in the introduction of technologies in various spheres of life is
growing.

However, at present, there is an opinion about the uniqueness of artificial
intelligence and the ability to reproduce itself and function without human
programming (control). Moreover, the illusion of equating human intelligence
with artificial intelligence occurs.

A hypothetical theory of technological singularity appears in the mirror of
scientific criticism. This concept is based on the “Moore’s Law” — an empirical
observation by the scientist Gordon Moore (1965) [12], which suggests that by
2035 the computing power of cyber machines will have exceeded the power of
the human brain [20].

One of the founders of the theory of technological singularity was the
British mathematician Irving John Goode. In the 1960s he suggested that very
soon an ultra-intelligent machine will be invented —a machine that can far
surpass the intellectual activity of any person, no matter how smart it is” [12].

According to supporters of the “techno-singularity” concept, the genera-
tion of artificial intelligence and cyber machines will lead to the improvement
of the technical and technological production component (machines can self-
repair, perform certain manipulations faster and better than human activities).

The so-called “intellectual explosion” is possible in the near future.
V. Vinge predicts that the emergence of artificial intelligence, which can dom-
inate the human in the functional component, will occur within the next 30
years. The author argues that singularity is an inevitable consequence of peo-
ple’s natural competitiveness and the development of technology capabilities. If
you believe the critic’s statement, this event should take place before 2023 [29].

E. Drexler (1986) agrees that “superhuman mental abilities will be avail-
able in the near future, but, in his opinion, such formations pose a threat to
society” [8]. Therefore, Drexler emphasizes the need to establish the bound-
aries for the development of the such device capabilities so that their results
can be safely studied and used.

In the scientific literature, along with the works in which the singularity
is interpreted as a result of the inevitable development of modern technologies,
a number of thoughts appear that refute the content of this concept [14], [23].

American physicist and computer scientist Douglas Hofstadter indicates
that it is the mind that is the feature that distinguishes man from all newly
digital organisms [26]. Human consciousness is not algorithmic, and therefore
cannot be modeled using a conventional computer [23].

The aim and objectives of the study. As a result of the literature review,
certain contradictions appear regarding the determination of the development
prospects of modern technologies. Therefore, it is necessary to study the in-
fluence of modern technologies on contemporary art and to identify prospects
for the further development of technological art and the possibility of using
artificial intelligence technologies in art production.
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2 Instant data processing and visual content
transformation using Al

Now the issue of introducing digital technologies is almost the most urgent
in all spheres of human life. Many world organizations (including Facebook,
Tesla) compete in the amount of their experimental studies of human conscious-
ness and deciphering emotions through various tracking systems. These devel-
opments use the latest artificial intelligence technology, which allows, based on
data analysis, to identify a specific algorithmic sequence.

The capabilities of artificial intelligence technology in various fields of
activity look very promising. The AI financial services market is expected to
grow from $1.3 billion in 2017 to $7.4 billion in 2022. This corresponds to an
average annual growth rate of 40.4%. [9].

According to the 2017 Digital IQ International Survey [25], AT has enor-
mous prospects:

« 52% of financial companies said they are currently making sub-channel
investments in AT,

« 66% of respondents indicated that they plan to use Al in their produc-
tion;

« 72% of people believe that AT will lead to significant advantages for
production in all areas of activity in the future.

This experience is actively being introduced in the cultural sphere. Cur-
rently, experimental studies are being conducted on the algorithmic analysis of
the material achievements of mankind, including well-known artifacts and art
works. Evidence of this is the appearance of copies of famous paintings, the
creation of proportionally accurate models of architectural structures, museum
exhibits, the emergence of virtual museums, etc.

AT is used in the study of human activity, its nervous system, biological
functioning and brain function.

Even the first experimental Al-project was aimed at the interaction of ar-
tificial intelligence with humans. “Eliza” (1966) is a computer program based
on Al technology, the developer is a professor at Massachusetts Institute of
Technology Joseph Weizenbaum. “Eliza” created the illusion of a virtual in-
terlocutor. The program seemed to parody a dialogue with a psychotherapist,
implementing the technique of active listening.

The appearance of this program showed the ability of artificial intelligence
not only to scan the actions of a human user, but also to “adapt” to it.

Therefore, in the framework of this study, it is necessary to analyze the
possibility of artificial intelligence technology to interact with the artist in the
process of creating an art product, to identify the principles of functioning and
AT technology influence on the result of the art process.

The author explores the projects of “ThoughtWorks Arts Global Re-
search” and “Innovation Laboratory of New Technologies”, “Isolation Foun-
dation” and “IZONE Creative Association” aimed at studying the interaction
of AI technologies and art. Based on the publications found, the author tries
to analyze the specifics of the functioning of the technology and answer the
question: is the technology a co-author of an art product.
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“ThoughtWorks Arts” (director, senior fellow at Riseba University in
Riga, Latvia and Parsons / New School University in New York—Dr. Ellen
Perlman) is developing projects aimed at attracting digital technology into the
art space, combining the activities of scientists, programmers, computer tech-
nology specialists, artists and cultural figures. “ThoughtWorks Arts” helps
artists implement technological experiments in the art space, provides their
students with $10,000 for 16 weeks to develop their art projects. The collabo-
ration of the laboratory with artists gives significant results, while the copyright
for the work remains with the author of the project.

One of the “ThoughtWorks Arts”’ projects is the interactive installation
“Riot” (the developer is the immersive film director Karen Palmer, 2016). The
project is based on the creation of interactive video content. Artificial intelli-
gence analyzes the reaction of the face of the viewer watching the video sequence
on the screen. According to the reaction of the observer, the video sequence
changes. Thus, the artificial intelligence system built into the monitor (screen)
interacts with the viewer, adjusts the video sequence to his mood.

The user views at video clips, filmed in the first person. In this way,
the illusion is created that the action is developing right now, and the main
character is the viewer himself.

The plot is built in such a way that from time to time the viewer needs to
make a decision to solve the proposed problem. Artificial intelligence reads in-
formation from the user brain pulses and transfers data to the processor, which
selects the next video fragment according to a certain algorithmic sequence.

The algorithm sequence is proportional to the identified emotions of the
viewer, which are investigated by scanning brain impulses:

Table I: Material selection procedure (“Riot”)

Video content Emotional condition
Calm Anger Fear
Scene 1 1C 1A 1F
Scene 2 2C 2 A 2 F
Scene 3 3C 3A 3F
Scene 4 4 C 4 A 4 F

The film is built around several plot variations, which are divided into
separate fragments.

Using the example of a simplified system of algorithmic modeling, we will
try to track the interdependence of the psycho-emotional state of the viewer
with the selection of video fragments using artificial intelligence technology.

The user, when watching the original video, experiences fear — the plot
continues with fragment 1F. When viewing the proposed video, brain impulses
convey a feeling of anger —fragment 2A opens, the viewer calms down and
watches the video 3C, the last fragment indignates the user —the plot ends
4 A.

The example shows that the emotional state of the user is the result of
viewing video content and a database to select the next fragment.

As a result, we have the following algorithmic sequence:

The original fragment — fear — 1F — anger — 2A
— calm — 3 C — anger — 4 A.
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As a result of the study of the project “Riot”, we can conclude that arti-
ficial intelligence technology provides the opportunity to create an interactive
film, a film in which the viewer co-authored the plot (link to my theses “inter-
active films”). An interactive film resembles a computer game, but in this case
has an indispensable advantage — the absence of any gadgets, joysticks in the
user’s hands. It creates the illusion that the viewer directs the plot of the film
with the help of his emotions, which are read from the human brain impulses.

3 “NOOR” and “AIBO”: the interaction of AI and
human in immersive theatre

The “Isolation Foundation” and the “IZONE Creative Association”, with
the support of the US Embassy, have been organizing the project “Incuba-
tor” for 6 years (2014-2020) in order to familiarize specialists and artists from
around the world, including Ukraine, with the results of technological devel-
opments of “artificial intelligence” in cultural sphere. Many experiments were
carried out, which in the future can affect the development of contemporary
art.

In particular, studies by Ellen Perlman aimed at identifying the possibility
of the interaction of artificial intelligence with art. Her “Noor” and “AIBO”
projects are based on tracking the work of the brain and attracting artificial
intelligence to the art space.

“NOOR” was presented in a 360-immersive theatre. The audience inter-
acted with the performer, viewing her brainwaves, assorted videos and sounds
in real time. Data is perceived from the human brain, undergo preliminary
processing, as a result of which an electroencephalogram is created: traits and
emotions turn into a certain algorithm. The created digital indicators are sub-
sequently transformed into a specific artistic and visual medium (light, color,
animation, sound, music and, using more complex and voluminous clouds, heat,
vibration, etc.)

Pink bubbles reflect on the screen the emotional state of interest of the
actress, red — frustration, yellow — excitement (fig. 1).

Fig.1. “NOOR”, 360-immersive theatre ISEA, Hong Kong, 2016
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This is an approximately 20-minute performance. The performer can walk
among the audience and interacts with other people. The video obtained on
the basis of the performer’s brain impulses is broadcast on screens, the music
and the soprano voice also change in accordance with the psycho-emotional
state of the actress [22].

The “NOOR” project provides for a large number of digital technology
specialists, medical personnel, scientists, artists and consists of several stages:

« scanning of the human brain,

« creation of an electroencephalogram,

« algorithmic analysis of the results,

« conversion of digital data into a system of visual and visual signs of
visual and sound art,

« translation of the received visual content and playback of sound,

« creating an immersive performance.

Pearlman notes the possibility of instantly transforming data obtained from
brain impulses into visual and sound images. This project shows the possibility
of the interconnection of artistic content and innovative digital technologies, art
and science.

The “AIBO” project also aims to study the impulses of the human brain [22].
Unlike “NOOR?, the received data is processed and converted into color images,
dynamic video clips and audio. This process of obtaining data and searching
for a certain invariant in visual and sound form is extremely interesting for
observers and is a spectacle of an exciting theater.

The visual image is broadcast on the performer’s costume. Depending on
the emotional state of the actress, the costume reflects green colors (positive
emotions — joy, laughter, interest), red (negative ones — disappointment, ner-
vousness), yellow (neutral —peace). At the same time, these revealed emotions
“launch” the database with pre-prepared video clips and vocals.

Consider the algorithmic interdependence of components:

Table-II: Material selection procedure (“AIBO”)

Psycho-
emotional Emotions Suit color Video Sound
state
Joy,
Positive laughter, Green Clip A Canto A
interest
. Frustration, .
Pegative Red Clip B Canto B
nervousness,
Neutral Peace Yellow Clip C Canto C

The technology allows you to change content online in accordance with the
psycho-emotional state of the user. Using algorithmic analysis and scanning of
brain impulses, it is possible to provide certain visual or sound images to the
received data.

Thanks to artificial intelligence, it is possible to organize an interactive
human interaction with technology and the audience, to create an immersive
theater.
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Data is processed online, the results are stored on a cloud server. The
peculiarity of instant data processing determines the limitless possibilities of
using technology in the cultural sphere, in particular in the theater space.

In medicine, in particular in prosthetics, technologies are used to change
their physical and mental abilities. At the same time, technological experiments
are already known for integrating foreign objects, digital gadgets as a means of
self-expression and perception of the world in a completely different way. We
are talking about the creative application of artificial intelligence technology in
human activities.

An example, the famous British artist, musician, artist and “cyborg ac-
tivist” Neil Harbisson imported a technological antenna into his body. The
artist was born with achromatopsia, or complete color-blindness. Far from a
disability, Harbisson considers his natural world-view to be an asset, though
he did want to be able to understand different dimensions to sight [7].

Thanks to the antenna mounted in body, he can perceive the desired
colors. This happens in the following way. The information received by Neal is
read by the built-in gadget from the brain, then—due to the cloud, the data
is processed, the colors are converted into the necessary ones and transferred
back to the Neal’s brain. Thus, artificial intelligence helps a user who is color
blind to see the correct color scheme. Information processing occurs instantly
thanks to cloud storage.

Cloud storage is a cloud computing model that provides for storing data
on the Internet using a cloud computing resource provider that provides data
storage as a service and provides management. Data is available anytime,
anywhere.

This example shows that artificial intelligence has the unique ability to
change not only the color gamut, but also the images of reality, which means to
give reality pseudo-truthful images and transmit processed information to the
human brain. However, this issue is beyond the scope of our research, so now
it remains clear to us that the Al technology can instantly change the received
data and edit images due to the cloud storage. The technology resembles SIRI,
which is looking for answers to user requests on the Internet.

4 The principle of decoding generic data in art works

We continue to research projects that combine biological, mathematical
research with the artists work.

Heather Dewey Hagborg worked with Chelsea Manning and TW to create
“Stranger Visions”, exploring genetic identify and DNA.

Heather works with the incorrect decryption of genetic data and their
illegal collection. She collects discarded gum and cigarettes from Brooklyn
streets and analyzes DNA date in a biological laboratory. Based on the DNA
data obtained, she creates face masks and prints them in order to show how
the faces to which these DNA data belong would look. Thus, Hatbor creates
art objects through biological research, artificial intelligence technology and
3D printing. The exhibition “Stranger Visions” was spectacularly released in
2017, garnering worldwide attention.
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“I collected hairs, chewed up gum, and cigarette butts from the streets,
public bathrooms and waiting rooms of New York City. I extracted DNA
from them and analyzed it to computationally generate 3d printed life size full
color portraits representing what those individuals might look like, based on
genomic research. Working with the traces strangers unwittingly left behind,
the project was meant to call attention to the developing technology of forensic
DNA phenotyping, the potential for a culture of biological surveillance, and
the impulse towards genetic determinism” (Hagborg, Stranger Visions, 2020).

The development of digital technologies, including Al is observed in all
spheres of human activity. Artists are often the first to try to comprehend
the new possibilities of digital technology, explore the social consequences of
them. This is especially true for the work of avant-garde artists. Sometimes
experimental research in the cultural field has a significant impact on the envi-
ronment. The “Stranger Visions” exhibition attracted the attention of Toronto
law enforcement. The experimental developments of the artist Heather Dewey
Hatbor formed the basis for further technology for the phenotyping of forensic
DNA, a potential theory of biological observation and the impulse to genetic de-
terminism. Only two years after the presentation of the art exhibition, Parabon
NanoLabs launched a service, which the organizers called the “DNA snapshot”
for the US police.

5 Conclusions

Art reflects its time and its own special location in the world. Today,
a person is interested in the issue of his location in a modern technological
society, the prospects for technological progress and possible technological sin-
gularity. Therefore, artists and cultural figures direct their projects to research
the technological component of art, the synthesis of biological, mathematical
and artistic research.

The research revealed that due to artificial intelligence technology it is
possible:

o scan the human brain;

« perform an algorithmic analysis of the results;

« turn digital data into a system of visual and visual signs of visual and
sound art;

« broadcast received audiovisual content;

« put the principle of data transformation into the basis of an interactive
art form (interactive film, installations, immersive presentations, etc.).

The author finds out the possibilities of algorithmic analysis to identify a
certain ratio of iconic systems of musical and pictorial works.

It is proved that due to the Cloud Storage, it is possible to immediately
process the data and transmit the results.

The art projects examined show the possibility of the interconnection of
artistic content and digital innovative technologies, art and science and deter-
mine significant prospects for the development of digital technologies in the
cultural sphere.
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EXPERIMENTAL STUDY OF PROCESSES ARISING IN THE BRAIN
OF VISUALLY IMPAIRED PEOPLE UNDER HAND SKIN
IRRADIATION BY ELECTROMAGNETIC WAVES OF VISUAL RANGE

Viadimir Titar-?, Iuliia Ielchishcheva', Olga Shpachenko':4,
Alla Melnikova'>S, Viktor Mizrahi-+®

EKCIHIEPUMEHTAJIBHE JOCJIIIXKEHHA 3AKOHOMIPHOCTEI,
IO BIABYBAIOTBHCHA ¥V MO3KY CJIABO30OPUX JIFOJEN III/I JIIEFO
HA IIKIPY AOJIOHDb EJIEKTPOMAT'HITHOI'O BUITPOMIHIOBAHH#

PIBHNX OOBXKHNH XBWJIb BUANMOI'O AIAITA3OHY

Boaodumup Tumap, FOnis Eavuiwesa, Oavea IInavenro,
Anna Meavnirosa, Bixmop Mispaxi

Abstract. An experimental study of sithe different wavelengths visual range electromagnetic
radiation effect on the brain of the visually impaired during their training in dermo-optical
perception was performed. The experiments involved 12 visually impaired children (at their
wish and with permission from their parents). The measurement of the state of various organs
and the system of researches was carried out by means of the device “KSD” for registration and
the computer analysis of the electromagnetic quantities emitting by the organism. Comparison
of control measurements (before the beginning of experiments) with measurements carried
out during training by a dermo-optical perception allowed to reveal number of regularities.
The retina of the eyes (which were closed with an opaque bandage) was activated by the palm
contact with paper of all colors except black. Some areas of the visual cortex were also activated
at same time. There was a simultaneous increase in the activity of the brain frontal lobe and
beta-rhythms at all experiment stages, which may indicate an increase in children’s attention
to the learning process. Analysis of changes in brain rhythms showed that blue color influence
on the palms skin (with the closed eyes) increases the attention concentration, as evidenced
by the maximum beta-rhythm increase. The green color is calming under the same conditions
of action, which is confirmed by the high theta-rhythm activity level. The alpha-rhythm level
exceeded the level of both delta- and theta-rhythms when the palm skin touched red and
purple (in which spectra the red component was determined), which was the activation mark
of the central nervous system. The experiments also showed a synchronous increase in the II1
pyramidal brain cortex layer activity in the areas involved in the processing of somatosensory
and visual information (areas 3 and 17 according to Brodmann). The obtained results may
be a confirmation of the mechanisms presence in humans that provide dermo-optical color
perception, which requires further diligent and comprehensive studies.

Keywords: electromagnetic radiation of visual range; color; dermo-optical perception; visual
analyzer; skin analyzer; brain rhythms
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Amnoranisa. [IposejieHo ekciepuMeHTaIbHE JOCJIIPKEHHS BIUIUBY €JIEKTPDOMATrHITHOI'O BUIIPO-
MIiHIOBaHHSI PI3HHX JOBXKUH XBHJIb BHIUMOIO Jialla30HYy Ha MO30K cjabo30pux mif dac ix
HaBYaHHS IIKIPHO-OIITUYHOMY CHPUUHATTIO. B ekcriepuMenTax 6paju y4dacTb 12 ciaabozopux
miteit (3a ix GarkKaHHSAM Ta TIPU HASBHOCTI JO3BOJIy 1X 6aTbKiB). BuMiproBanusi crany pisHmx
OprasiB Ta CUCTEM JIOCJIIIZKYBaHOTO IPOBOAMIIOCH 3a Jornomororo anapary «KCy muisaxom pe-
ecTpaliil Ta KOMII'IOTEPHOIO aHAII3y €JIEKTPOMATrHITHUX KOJUBAHD, III0 BUIPOMIHIOIOTHCS HOTO
opranizmoM. [TopiBHSIHHSI KOHTPOJILHIX BUMIPIOBaHb ([0 IIOYATKY €KCIIEPUMEHTIB) 3 BUMIpIO-
BaHHSIMHM, 10 IIPOBOJMJINCS IIiJi YaC HaBYAHHS MIKiPHO-ONTHUYHOMY CIIPUNAHATTIO, JO3BOJIMJIO
BHUSIBUTH HU3KY 3akoHOMipHocreii. Crocrepirasacs akTuBallist CiTKiBKu odeil (ski Oynu 3a-
KPUTI NOB’S3K0I0) [P KOHTAKTI JOJIOHI 3 HalepoM BCiX KOJIbOpPiB, KpiM wopuoro. IIpu npomy
TAKOXK aKTHUBYBAJIACA JIEAK] JIJISHKI 30POBOI KOPH MO3KY. Bysio Bi/l3HaYeHO CHHXPOHHE IIiJI-
BUIIEHHSI aKTUBHOCTI JIOOOBOI YaCTKU MO3KY Ta OeTa-pUTMIB Ha BCiX eTalax eKCIIEpUMEHTIB,
[0 MOXKe CBIYUTH NIPO WiJBUIEHHS yBarw jiTed O Hpolecy HapdaHHs. AHaji3 3MiH pu-
TMIB MO3KY [IOKa3aB, IO BIUIUB Ha IIKIPy JOJOHb (IPH 3aB’s3aHUX 0YaX) CHHBOIO KOJILODY
BUKJIMKAB [TOCUJIEHHSI KOHIIEHTPAIil yBaru, 1po Mo CBiIYM/IO MaKCUMaJIbHE IiIBUIIEHHs OeTa-
puTMy. 3eJIeHH KOJIIp IIPY THX CAMIX YMOBAX [IisIB 3aCIOKIHINBO, 110 MiATBEP/?KYETHCSI BUCO-
KUM DiBHEM aKTHUBHOCTI TeTa-purTMmy. PiBeHb ajbda-puTMy IepeBUILYBaB PiBEHb K Jle€JIbTa-,
Tak 1 Tera-puTMiB IpM il Ha MIKIPY JOJIOHB KOJIBOPIB 4epBOoHOro Ta dioserosoro (B cre-
KTpi fIKOTO crocrepiranacs 4epBOHA KOMIIOHEHTA), 110 OyJI0 O3HAKOIO aKTHBAIlil IIeHTPaIbHOT
HEPBOBOI cucrtemMu. EKCIIEDUMEHTH TAKOXK MOKa3aJll CUHXPOHHE IijBuineHHsi akTuBHOCTI 111
nipaMiflaJIbHOrO IIapy KOPH IOJIOBHOI'O MO3KY Y Bijisiax, siki 6epyThb ydacTb B 0OpoOIi Ta-
KTUIBHOI i 30poBol indopmanii (moss 3 Ta 17 3a Bponmanom). OTpuMani pe3ybTaTi MOXKYThb
OyTH MiATBEPKEHHSIM HAsIBHOCTI y JIIOJEN MexaHi3MiB, siKi 3a6e31edyroTh IIKipHO-ONTUYHE
CHPUNAHATTSH KOJIBOPY, 110 HOTPEOYE MOMAJIBIINX PETEJHbHUX # BCEOIYHUX JIOCIII/I2KEHb.

Karovo6i caoea: e€I€eKTPOMArHiTHE BUIIPOMIHIOBAHHS BHAMMOIO [Jialla3oHy; KOJIp; IIKipHO-
ONTHYHE CIPHUIHATTH; 30POBUil aHATII3aTOP; MIKIpHUN aHAIi3aTOP; PUTMH I'OJJOBHOTO MO3KY

Komip — 1e cy0’ekTBHA XapaKTEPUCTUKA CIPUITHATTS CBITJIOBOT XBUJI,
dKa TPYHTYETHCA HA 3/IATHOCTI JIIOJCHKOTO 30PY PO3PI3HATU €JIEKTPOMATHITHE
BUIIPOMIHIOBAHHSI 3 JIOBXKUHOK XBUJIb B o6s1acTi BuguMoro Jdanasony [1]. 3ri-
JTHO 3 TPUHHATAMA Mi?KHAPOTHUMI HOPMAMH, JI0 BUIIMOTO JAITA30HY €JIEKTPO-
MAaTHITHUX XBWJIb BiJTHOCUTBHCS CBITJIO 3 JIoBXKUHAMU XBUIb Bij 380-400 uMm 10
760780 mM [2].

B zasiezxHOCTi Bijf METH €KCIEPUMEHTIB, IO IIPOBOJIATHCS, YBECH CIEKTD
BUJIUMUX CBITJIOBUX XBIJIbL MOYXKE OYTH DO3JiMeHM Ha JEKiJbKa ITijTiana3o-
HiB, KOYKE€H 3 AKHUX ACOIIOETHCA B HAIMIOMY CIPUUAHATTI 3 MEBHUM KOJBOPOM.
Bumgnmuit criekTp e1eKTpOMArHITHUX XBUJIb € O€3IepepBHUM, TOMY KiIbKICTh
KOJIBOPIiB, IO BUJIJISIIOTHCS, Ta PO3TAIlyBaHHs I'DAHUIb KOJIPHUX I Tiarnaso-
HiB ITEBHOIO MipOIO € YMOBHUM, B OCHOBI YOT'O JIE2KUTh Cy0’€KTUBHE COPUNHATTS
CBITJIa HAIMM 30POBUM allaparToM. 3a3BUYail BUIIJISIFOTH BiJl IIECTH O BOCHBMU
PI3HMX KOJIbOPIB crekTpa [3-5]. YV HAMIOMY JIOCIIIPKEeHH] MU BUKOPUCTOBYBAJIH
MIOJILJT BUJUMOTO CIIEKTPa Ha CIM KOJIBOPIB, 10 OyJI0 BBEIEHO Y HAYKOBUIT 0OIr
me Icaakom H’ioromom. BinmosigaicTs MixK KOJTBOpaMU Ta JTOBXKUHAMHI XBUJTH
MOHOXPOMATHUYIHOIO €JIEKTPOMATrHITHOIO BHIIPOMIHIOBAHHS, SIKOIO MU KOPUCTY-
BaJIUCS B CBOIX JIOCJIi/I?KEHHSIX, HABEJIEHO Y Ta0uIl 1.

Cupuitaaruii Koaip (BUnpominioBanHs a0 06’€KTa) 3aJI€KUTh BiJ HOro
CIIeKTpy Ta Bij ncuxodiziosoriuboro crany jonuau [6].

Biguyrrst KoIbOpY BUHMKAE B MO3KY pu 30y/KEHHI 1 rajbMyBaHHi CBi-
TJAOIYTIUBUAX KJIITUH — KOJOOUOK, IO € PEIENTOPpaMU OYHOI CITKIBKH JIIOTUHI
abo teapunu [7|. HaiibaraTmi KoJipHUMHE perenTopaMu IeHTPAJbHI TaCTHHY
citkiku [§].
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Tabmmrg 1. BignosinnicTs MiXK KOJIBOPAMHI Ta JOBXKUHAMUI XBUJIb
MOHOXPOMAaTUYHOTO €JIEKTPOMATrHITHOIO BUIIPOMIHIOBAHHS BUIUMOIO
manazony [4]

JloBkuna XBUJIi, HM Koumip
380-450 QioneToBuit
450-480 Cumniit
480-510 Brakurauit
510-570 3esteHnii
570-590 2Kopruit
590-620 [TomapamaesBnit
620-760 Yeprounii

VY BimmoBimHOCTI 10 TAK 3BAHOI «TPUKOMIIOHEHTHOI TeOpil KOJIIPHOro 30-
py» KOKHe KOJIipHE BiA4yTTs y JIIOAMHE MOKe OyTH IIPEJICTABJIEHO Y BHUIVIA
CYMH Bi{9yTTIB TPHOX KOJBOPIB [9] — UEpBOHOrO, 3€JE€HOrO Ta CHHBOIO, IO
[IOB’sI3aHO 3 ICHYBAHHSIM TPhOX THINB KOJOOYOK 3 BiJIIOBIIHOK CIIEKTPAJIHHOIO
Ty TIUBICTIO.

IIcuxomorigno cy6’eKTHUBHE CHPUAHATTS KOJIBLOPY 3AJEKUTH TAKOXK Bij
SICKPaBOCTi, afanTarlii oka 10 (GOHOBOTO CBiT/IA, Bijl KOJIBOPY CYCiAHIX 00’€KTiB,
HasBHOCTI JAJIbTOHIZMY Ta iHIMNUX 00’€KTUBHUX (PAKTOPIB, & TAKOXK BiJI Pi3HO-
MAHITHUX CUTYaTUBHUX IICUXOJIOTIYHUX MOMeEHTIB [1].

OKpiM KJIACHIHOTO MIOJIOYKEHHS, 110 1H(MOPMAITIIO Bij| pI3HUX JTIOBYKUH XBUJIb
€JIEKTPOMArHITHOIO BUIIPOMIHIOBAHHS BHIUMOIO Jiiana3oHy (To6To KoJip) Jio-
JINHA CIPUHMAE 3a JIOMOMOIOI0 OYell, iCHye HU3Ka JIOC/IIIZKEeHb, dKa IiJITBED-
JKy€ PaKT MIKIPHO-ONTHIHOTO CHPUITHATTS KOJIBOPY. AJie Bee 111 3aJIUIaeThCs
BEJINKA KIJIbKICTh HEJIOC/IPKEHNX [TUTaHb y I[bOMY sIBUIIl. BuBueHHsIM 11pObJIE-
MH TIKIPHO-ONITUYHOI YYTIUBOCTI 3afiMajucs Ta 3afiMaloThbCsd PsJi BiTUYM3HS-
nux Ta 3apy6ixkunx Byenux (Y.Duplessis, A.C. Hosomeiicknii, H. T. Cunina,
M. H. Cynakos, /1. K. Tinsos, C. H. To6poupasos, 5. P. ®imen, B. M. Mizpaxi)
[10-18].

IIkipHO-ONITHYHY YyTJIUBICTh MOXKHA BUBYATHA HA OCHOBI aHAI3Y KPUBUX
GioesiekTpuaHOl akTUBHOCTI MO3Ky. Taxi jmocuizkennst Beaucss B CIIA, An-
ruiit, @pannii [10, 14, 16, 18]. Anasis ekciiepuMeHTaIbHUX 1 TEOPETUIHUX POOIT
MMOKAa3y€ HEOOXITHICTH y PO3BUTKY €KCIIEPUMEHTAILHUX JOCIi?KeHb B 00J1aCTi
cyMixKHUX Tcuxodizuannx sBuil. Ha OCHOBI YHCIEHHUX EKCIIEPUMEHTIB, IO
IIPOBOJIUJIACS 33 yYACTIO 3PAYUX, CJINMUX Ta CJIa0030puX Jojei, OyJio BCTa-
HOBJIEHO, 1[0 MIKIPHO-ONTUYHA JyTJUBICTH, TOOTO 3/aTHICTh BU3HAYATU JIEsIKi
BJACTUBOCTI 1 popMy mpeaMeTiB 3 3aKpUTHMHU OYnMa ab0 B MOBHINl TeMpsBI,
OiIBIIIOI0 UM MEHITOK MIPOIO BJIACTUBA BCIM JIIOASAM 1 MOXKe OyTH DPO3BHHYTA
3a JIOMOMOTO0 TUIECTIPIMOBAHUX TPEHYBaHb (nuB., Hanpukiam, [12]). Bussu-
JIocd, IO TI0-pi3HOMY 3a0apBJieHi IIpeMeTH I0-Pi3HOMY JHIOTh Ha HAIl Opra-
Hi3M: HeycBioMIIeHO (a60 3 PI3HUM CTyIIeHeM YCBIJIOMJIEHHsI) BiIOGDasKatOThCsI
HaMU 1 OUIBII TOr0 — IMiABUILYIOTH a00 3HMKYIOTh IHTEHCUBHICTH HAINX DPe-
akmiit i mamol misbHOCTI. Jly’Ke MIKABUMHU B IIbOMY CEHCI € CITOCTEPEeXKEHHSI
3a, MOBEIIHKOI0 TOTAJBHO CJINUX JiTel, fKi Bean cebe CIOKIWHO y KiMHATax,
1o Oyu modapboBaHi y cuHiit KOJip, i BUABISAIN 30y/12KEHHS Y TPUMIITIEHHIX,
B iHTEep’epi sIKUX IepeBarkasu XKOBTHi Ta noMmapaHndesnii koasopu [19]. Oxna
3 HaIMBOBUKHINIIX OCOOJIMBOCTEH «IMKIPHOTO 30py» — e MOXKJIUBICTH PO3IIi-
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3HABAHHA 3a0aPBJIEHHS [PEAMETIB Y TEMPsBi, 10 OYJIO TOBEIEHO YNCIEHHUMA
eKcliepuMeHTaMu, IpoeejernMu B Marnitoropebky, Huxxkapomy Tarisi i Ceep-
JUIOBCBKY, & MOTIM migrsep/pkeHo gociimxkennasivu B CIITA [10-16].

ExcniepuMenTasibHi JOCITII2KEHHS, IO MIPOBOIMJINCS PI3HUME HAYKOBIISIMU,
MOKA3aJId, 10 PO3Mi3HABAHHS KOJBOPIB MMANepOBUX apKYIIiB OJHAKOBOI (DAKTY-
P¥ 3a JIOMOMOTOIO IIKiPHO-ONTHIHOI TyTIUBOCTI 6a3yeThCs Ha KOMILIEKC] CIie-
uiTHIX TAKTHIHHO-KIHECTE3NTHNX Ta TeMIIepaTypHux BiaayTTis [12, 13, 17).
Koxknomy Kobopy nputamMaHHuit cBiit crierudivnnit Habip TaKuX cyd €KTUBHUX
BIUyTTIB, 10 He 3aj1eXKaTh BiJl BiKy, craTi, mpodecil Ta iHInX 1HIUBiIya bHIX
BJIACTUBOCTEN 0COOM, sTKa, PO3Ii3HAE KOJIBOPHU TAIEPy i3 3aB’SI3aHUMU OUNMA 33,
JOIMIOMOTOI0 IKIPHO-ONTUYHOI Iy TauBOCTi. Bisbin Toro, meBHwmit KoIip Bimgaysa-
€ThCd HA JOTUK OJHAKOBO $K JIIOJbMH 3 HOPMAaJIbHUM 30POM, TaK i €1ab030-
pUMHU Ta 30BCIM CJMUMUI: JJIsT BCIX JIIOJEHt TaOIUIA MIKIPHO-ONTUYHUX O3HAK
KOJIbODIB € ofHakoBo [12, 13, 20, 21]. e mae 3Mory 3po6UTH IPUILYIIEHHS,
IO MKIPHO-ONITUYHI BITIYTTS € Pe3YIbTATOM OJIHAKOBOI PEAKINil MKIpHUX pe-
[ENTOPIB HA HEaJEeKBATHI MOIPA3HUKA i CyO €KTHUBHO BimOOParKaroTh IIJIKOM
06’ekTnBHI (izuyni Ta pizuko-xiMidHI mMpoIecH, AKi BiI0yBAIOTHCSA y MIKIpi I
JIEI0 eJIEKTPOMATrHITHOTO BUIIPOMIHIOBAHHS BUJIUMOTO JIialla30HY PI3SHUX JIOB-
2KWH XBUJIb.

Binomo, mo ommiero 3 rojioBHUX (PYHKINNH HEPBOBOI CHCTEMHU € aJaITa-
Iis JI0 YMOB HABKOJIUIIHBOTO CEPEIOBUINA, 10 NOCTiiiHO 3Mmin0ThCa [22]. Ca-
Me I1€ MOKe TOSICHIOBATH iCHYBAHHS IIKiPHO-OITAYHOTO CIPUIAHATTS KOJIBODY.
OckisbKu B Opraiami Bce B3a€MOIIOB’SI3aHO, Y TOMY YHCJI OPTAHU TyTTs, TO
TaKa 3/IATHICTb € HAA3BUYIANHO BaXK/JIUBOIO JIJIsT &JIAIITAIlll Y HaABKOJUIIHHOMY
cepeIoBHUII, 0COOJUBO IIPHU TOTIpIIeHH] (DYHKITIOHYBAHHST OJHIET UM JE€KITBKOX
3 CEHCOPHHUX CHCTEM OPTaHi3My, Y TOMY 9YHCJI IPU HOPYIIEHHAX 30Dy, V CIi-
nux qu cirabozopux Jogeil. [ligTBepkeHasaM 1€l yMKH MOXKYTh OyTH €KCIIe-
PUMEHTAJIbHI CIIOCTEPEXKeHH s, $Ki HOKa3yIoTh, 10 ¢1ab030pi Ta He3pstui (ki
BTPATHIIA 3P B IIPOIEC] 2KUTTs) HABYAIOTHCS MIKIPHO-OUTHYHOMY CIPHUIAHSTTIO
KOJIbOPY GBI yCIiIIHO, HiXK 0cobu 3 HOpMaJLHUM 30poM [19)].

Hapa3i icHye BenuKa KiTbKiCTh HAyKOBUX Ipallb, MPUCBAYEHUX JTOCIIi-
JIZKEHHIO TIKIPHO-ONTUYIHOI 4y TJIUBOCTI. AJie B TOl Ke yac Maiizke BiIcyTHI Ha-
YKOBi JOCTI/PKeHHs 3 KOMILUIEKCHUM PETEJbHUM IIiIXO0I0M INOA0 BU3HAYEHHS
MeXaHI3MiB IIKIPHO-ONTHYHOIO CIPUIHSATTS PI3HOIO KOJILOPY (pI3HUX JIOBXKUH
XBUJIb BUJMIMOTO JIala30Hy) Ta 0cobJmuBoCTEl 06pOOKN OTpUMaHoil iHGopMaIril
MO3KOM.

Came TOMY JTOCJIIJIZKEHHS TIKIPHO-ONTUYHOIO CHPUNAHSTTS PI3HUX KOJIBO-
PiB 3 TOYKH 30py MEXaHI3MYy IHOTO CIIPUIHSATTS Ta 0COOINBOCTEH 0OPOOKM OTPH-
MaHHUX CTHMYJIiB MO3KOM € Ha/I3BUYANHO aKTYAJIHHUM 1 Ma€ He TiTbKU TeOpeTHU-
qHe, aJie 1 BeJInKe MPaKTUIHe 3HaUeHHsI, SIKITI0 MOBa iiJ1e TIpo JTiofeil i3 crabKum
30POM.

B 3B’a3ky 3 muMm, maHa poboTa TPUCBSYEHA €KCIEPUMEHTAJTbHOMY BUSIB-
JIEHHIO 3aKOHOMIPHOCTEH, 10 BiIOYBAIOTHCA ¥ MO3KY il €0 PI3HUX KOJBOPIB
B IIPOIlECi HABYAHHS CJIa0030PUX MIKIPHO-OITUYHOMY CHPUHHSTTIO.



Excnepumernmanvre docaidocernna daxoromiprocmed... 19

Marepianu i meToau

ExcrnepumenTtn mpoBoguinca 3a yIacTiO cabo3opux diTeit Ha 6as3i Ko-
MYHAJIBHOTO 3aKJIaJy «XapKiBchbka cremniaiabHa mkosa iMeni B. I Koponenkas
XapKiBCbKOI 00J1acHOI paju. YYacTh B €KCIEPUMEHTAX HEIMOBHOJITHIX IiTei
3IACHIOBAJIACS 3 MUCBMOBOIO J03BOJTY 1x O6aTbKiB. IIpoBenennst maHoro mocii-
JIPKEHHSI TAKOXK TIOBHICTIO BiAMOBimaI0 Gi0eTUIHIM HOPMAaM.

I'pyma crabozopux BuxoBantiis mkou iM. B. I'. Koposienka mpoxo/nta Ha-
BYaHHS IIKiPHO-ONTHYHOMY CIPUHAHSATTIO 32 aBTOPCHKOIO METO/IUKOIO, KA PO3-
pobJieHa HayKOBUM CIIIBPOOITHUKOM J1abopaTopil paiio- Ta OITUYIHOI ToJiorpadil
XHY im. B.H.Kapa3zina, kanaumgarom ncuxosorivaunx Hayk B.M.Mizpaxi. ITix
qac WX 3aHSTHh HA PI3HUX eTalaX HABYAHHS IKIPHO-OIMTHUIHOMY CIIPUIHATTIO
ITPOBOJIMJIMCS BUMIPIOBAHHS CTAHY PI3HUX OPraHiB, 'PYyH KJITHH Ta CUCTEM Op-
raniamy caabo3opux JiTef, Mo npuiiMaan yJIacTh y HaBYaHHi. BuMmiproBamHs
[POBOJMJINCST 38 JOMOMOTOI0 KOMILIIEKCY CIIEKTPAIBHO-JINHAMIUHOTO (amapary
«KC/I»), upunimnu poboTH sIKOTO HABEIEHI HUKIE.

Jlo movaTKy eKCcrepuMeHTiB HaMu OyJI0 ITPOBE/IEHO TOCIIPKEHHST CIIEKTPIB
€JIEKTPOMATHITHOTO BATIPOMIHIOBaHHS, BiIONTOrO BiZl 3pa3KiB KOJIHOPOBOTO M-
Iepy, KWl BUKOPUCTOBYBABCs IIiJ] YaC HABYAHHSA JITEl MIKIPHO-ONTHYHOMY
crpuitHATTIO. JIoC/TiIPKeHHsT TPOBOMIIOCS 38, JIOIIOMOTOI0 MOHOXpOoMaTopa ¥ M-
2, B JKOCTI JIZKepeJia, OCBITJIIOBAHHSI BUKOPUCTOBYBAJIACS JIAMIIA, PO32KaPIOBa-
uHs. [IpoBesieni mocitimKeHHsT MOKa3aJd, IO mamip Oi1oro KoJibopy BinOuBas
CIEKTD MAJAI0Y0r0 CBITJIA MPAKTUIHO 0€3 3MiH: y BHIMMOMY Iiama3oHi Oy/an
IIPUCYTHI PIBHOIO MipOIO BCl JIOB2KUHH XBUJIb, 3 JIEIIO TiIBUITIEHUM TIPE/ICTABHU-
IITBOM JIOBIOXBMJIOBOI YaCTUHHU, IO XapaKTEPHO JJId CBIiTJIa, sKe BUIIPOMIHIO-
€ThCsl JIAMIIOK Po3kaproBaHHs. CIEKTPU eJIEKTPOMArHITHUX XBUJIb, BIIOUTUX
BiJl TIAmIepoBUX APKYIIiB HACTYIHUX KOJBOPIB MaJM OJUH MaKCUMyM Ha, JIOB-
JKUHAX XBUJIb, KUl 1onajas y Bianosiauuii nigmianazon (aus. tabm.l): uep-
BoHMII mamip — 632,8 uM, nomapandeBuit — 603,1 HM, KoBTHII — 582,3 HM,
sejienuii — 536,1 uMm, OsakuTHMit — 4923 HM, cuniii — 463,8 M. CuekTpu
€JIEKTPOMATHITHOT'O BUIIPOMIHIOBAHHS, BiJIONTOrO BiJl (hioJIeTOBOTO Ta YOPHOTO
rmanepiB, MaJid 1O JBa MAKCUMYMH — OJIMH KOPOTKOXBUJIBOBHUH 1 APYTHil IOBro-
xBusiboBmit. PiosleToBMIT AT MAB OJIMH MAKCUMyM B 00J1aCTi XBUJIb (hioIeTo-
Boro nignianazony (440,9 M), o 6yJ10 09iKyBaHO, Ta APYTUil MAKCUMYM — Ha
667,7 um (obaacTb XBUIIb YepBOHOrO mijjianazony). Yopuuil nanip Bigbusas
CBITJI0, IO MAJIO TAKOXK MAKCUMYyMH y (bioJIETOBOMY Ta UIE€PBOHOMY IIiJITiarra3o-
Hax — 4226 uM Ta 653 HM. [Ipu 1boMy iHTEHCHUBHICTH CBiTIIA, IO OYJI0 BiIOUTO
Bij 9OpHOTO narepy, OyJia B CepelHbOMY V 2,2 pa3u MEHIIOI0, Hi2K IHTEeHCUBHICTH
cBiTIa, BimbuToro Bixm ¢ioseToBOro mamepy, a iHTEeHCUBHICTH CBIT/IA, BiOUTOTO
Biz dioseroBoro namepy Oyia y 1,6 pa3u HMKYO0IO, Hi?K IHTEHCHUBHICTH CBIiTJIA,
BibuToro Bij GijTOTO TAIEpYy.

ITpunnunu poboru anapary «KCJI»

Ax Bimomo, ykuBi 6i0JIOTIYHI CUCTEMU T€HEPYIOTh €JIeKTPOCTATHYIHI MOJIs,
a TAKOXK €JIEKTPOMArHITHI XBuJji pi3uol gacroru Ta intencusrocTi. Ileit dakt
0yJI0 TTOKJIQIeHO B OCHOBY HU3KM OO’€KTHBHUX METOIB BU3HAYEHHsT (DYHKITIO-
HaJIbHOI'O CTAaHY BHYTPIIIHIX OpPraHiB Ta OKPEMHUX CHCTEM OpPraHi3My JIIOIUHU.
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[Tounnaroun 3 cepeauHu ABAIATOrO CTOJITTS B MEIUUHY IPAKTHKY MIITHO yBi-
WILTH TaKi METO/IN JIOCTI/IZKEHHS, sIK eJleKTpoentiedasorpadist, eTeKTpoKap/Iio-
rpadisi, esiekrpomiorpadisi, ejekTpoperuHorpadist Ta iH. Taki gociiiizKeHHs €
HEIHBa3WBHUMU Ta, JIO3BOJISIIOTH BUSBJISTH ATOJIOTIYHI TIPOIIECH B JOCJIITKYBa-
HOMY OpTaHi, 1o OyBag€ /Iy2Ke BayKJIUBO JJIs yTOYHEHHS JIArHO3Y Ta BU3HAIEHHS
ONTUMAJIBHOI CTpaTeril JIIKyBaHHS.

Cunin 3a3naduT, mo me y 70-Ti pOKM MUHYJIOTO CTOPIIds MPOBOJUIIACS
JIOCJTIJIZKEHHS 3 PeecTpallil 30BHIIIHIX €JeKTPOMATrHITHUX IIOJIB »KUBOT'O OpTa-
HisMy B mianmasowi Bim 1072 mo 10% 'y ma Bimcramax Bim 1 MM g0 1 M [23-26].
B pesysprari nux gociimkersb Oyiia mOKa3aHa MOXKJIABICTE OE3KOHTAKTHOI pe-
ecrpanil eseKTpokapziorpam [25], esekrporacrporpam [24], a Takox ejgekTpu-
YHOI aKTHBHOCTI IHIMUX opraHiB Ta TKauumH |23, 26|, M0 00yMOBJI€Ha IXHBOIO
JKUTTEISIIBHICTIO.

VY noaIbIoMy HayKOBO-JOCJIITHI POOOTH, SIKi TPOBOIUINCS B PI3HUX KPa-
THAX y HAIPSAMKY BUBYEHHS €JIEKTPOMATHITHHUX ITOJIB TLIa JIIOJIMHY, 3aBEPIIIH-
JINCS CTBOPEHHSIM HU3KH JIKYBaJbHO-TIarHOCTUIHUX AllaPATHO-KOMII IOTEPHUX
KOMILJIEKCIB, SKi 0a3yl0ThCs Ha PeecTpallil Ta Ko IoTepHiil po3mmudpoBrii ese-
KTPOMATHITHAX CIIEKTDIB »KuBoro opranismy [27-32] (http://web.archive.org/
web/20191018035224 /https://kmedex.org/technology CME.php).

B VYxkpaiui 6ysi0 cTBOPEHO 1 BIPOBAKEHO Y TPAKTUKY MPUJIAJ — arapar
«KCII» (koMILIEKC ClIeKTpasIbHO-IMHAMIYHEN ), IPUHIUIT POOOTH AKOIO 3aCHO-
BaHUl HA peecTparil Ta 0OPOOIIl CIIEKTPIB €JIEKTPOMATHITHUX KOJUBAHD B Jia-
mazowui Bix 22 'y mo 22 xkI'11, 1m0 BUMPOMIHIOIOTHCS TLJIOM JIIOIWHH.

CuekrpasibHo-auHaMiuHa TexHosoris «KCI» 3axuineHa mareHTamMu Ta
apropcekumu ceigonrsamu [33-40]. Anapar «KCJIl» upoiinos KiiHiuHi BUIPO-
OyBaHHs, a TakoX odimifiny peectpario Ta ceprudikariio B Ykpaini, Pociii-
cokiit Pexepariil Ta €Bpocoro3i i 703BOIEHMIT O BUKOPUCTAHHS B SKOCT1 M€/ U~
YHOro 00JIa HAHHI.

o cknany anapary KC BxoauTh 9y TJIMBUI JaTYMK — €PrOHOMIYHO 3pO-
Guennit Ginossipauit esekTpos [36, 37]. Jarauk 103B0Js€ IPUAMATH €JIeKTPO-
MAarHITHI KOJIMBAHHS B IIITPOKOMY JTialla30H] CIIEKTPA, SKi BUITPOMIHIOIOTHCS BCi-
Ma OpraHaMu i TKaHuHaMu nanienTa (nociaimkysanoro). [Tpuitaaruii curaasn mi-
CJIS TIOTIEPETHBOTO MiICUIEHHS T/ JIAETHCS JJUCKPETU3AIli1 Ta KOJIyBaHHIO B JBiii-
KOBill cucremi yncjenns 3a jonomoroo AIIIl ta mocrymae y komi'rorep Jjist
moj1asbol 00pobKu 1 aHa i3y 3a JOIOMOIOI0 CIeliajbHUX Hporpam. AHaui3
OTPUMAHUX CIIEKTPIB MMPOBOJIUTHCS IIJISXOM 1X BEHBJICT-TIEPETBOPEHD Ta IMOPiB-
HsHHsI 3 HADOOPOM eTaJIoHIB. BeiiBeT-1iepeTBOpEeHHs TEPEBOIUTD CUTHAJ 3 Ua-
COBOT'O IPEJCTABJIEHHS ¥ YACTOTHO-IACOBE Ta SBJIsi€ COOOI0 y3arajJbHEHHs CIIe-
KTpasbHoro anamizy. Tobro 3a coero cyrtio anapatr KCJI € crekTpoanasiza-
TOPOM, IO OOYMOBJIIOE OCOOJUBOCTI H1Or0 BUKOPHUCTAHHSI B JIArHOCTUIHUX Ta
JOCJIIHUIBKUX I1JISIX.

15t BUKJTIOUEHHST MOXKJIMBUX TIOMIJIOK, TIOB SI3aHUX 3 BUIAIKOBUMUI (ha-
KTOpaMH, fKi BIUIMBAIOTH HA CTAH NAI€HTA,/JOCIIIZKYBAHOI0, 38 Yac, AKUH BiJl-
BEJICHO J1IJIsT OOCTEXKEHHST, ITPOBOINTHCSI 3AITNC IEKIJIHLKOX CIIEKTPiB. bararopiuna
npakTuka Bukopucrang anapary «KCJl» B moc/i HUIBKO-IarHOCTHYHUX I1i-
JISIX TIOKA3YE, 10 ONTUMAJIBHAM € aHAJI3 TPhOX «AYTOCIEKTPIB» («OHOMOMEH-
THUX» CIEKTPIB cTany Jirojunu). [Iporpama KOpuCTYyBaJILHUILKOTO iHTEpdEiicy
amapary «KCJl» 3pobsiena TakKuM 9IMHOM, IO Ha €KPaHi KOMIT I0Tepa MOKa3y-
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IOThCS JIaHI PO KUIBKICTH 3apEECTPOBAHUX Y TAIlIEHTA <«ayTOCIEKTPiBY, HAK1
36irmnest a6o He 36irymest 3 BIAMOBITHUM CIIEKTPAIBLHAM €TAIOHOM ( «MOHOCIIe-
KTPOM>» ), & TAKOK J€MOHCTPYIOThCS BIJICOTKH IaCTKOBOIO 36iry «ayTOCIIEKTpa»
3 €TaJI0OHOM.

Amnastiz crany pisHEX OpraHiB Ta CHCTEM JOCJIJIZKYBAHOI JIIOJUHU IIPOBO-
JIUTHCA TUJIAXOM TOPIBHAHHS 3aPEECTPOBAHUX Y €T JIIOJMHU «ayTOCHEKTPIB»
BUIIPOMIHIOBAHHS 3 PAHIiIe CKJIAIEHOI0 KOMII I0TEPHOIO 623010 «MOHOCIIEKTPIB»
aTOreHHOT MiKpoMJIOpH, PI3HUX OPTaHiB Ta IPYII KJIITHH JIOJACHKOTO Ti/Ia B 3710~
POBOMY CTaHi Ta IpU HASIBHOCTI Pi3HUX 3aXBOPIOBaHb. Po3mudpoBKa «ayTo-
CIEKTPay IIJISXOM HOro MOPIBHSHHS 3 €TAJOHHUM HabOPOM «MOHOCIEKTPIBY €
CTaHJAPTHOIO IPOIIEAYPOIO IIiJT Jac IIPOBEJAEHHS CIIEKTPAJbHOIO aHAJI3Y, He3a-
JIEYKHO BiJI IPUPOJIM CUTHAJIIB, IO BUBYAIOTHCH.

HanpukJia, mix gac mociiigzkenHs 3a gorromororo amnapary «KCI» anbda-
PUTMY MO3KY 3/IICHIOEThCS aBTOMATHYHE KOMIT IOTEpHE MMOPIBHsIHHS 3adiKCo-
BAHOIO y BUIIPOOYBAHOI JIIOJMHU «ayTOCIEKTPpay (KUl MicTUTh y cobl 9K Jami
o0 anbda-puTMy, TaK 1 JaHl MO0 €JEKTPUIHOI AKTUBHOCTI PI3HUX Opra-
HiB i cucTeM BUOPOOYBAHOIO) 3 HASBHUM Yy 0a3l JAHUX CePEIHbOCTATHCTUIHIM
«MOHOCIIEKTPOM» aJibda-PUTMY JIIOICHKOro MO3Ky. KopucryBanbHUIBKUN 1H-
tepdeiic amapary «KCIl» 3pobieHuii TakuM YUHOM, IO iHMOpMAIlisl 1IPO Te,
HACKIJIbKU SICKPaBO BHUPaXKeHUil y BUIPOOYBAHOIO ajib(ha-pPUTM y MOPIBHSIHHI
3 €TAJIOHHUM CEPEIHBOCTATUCTUIHUM «MOHOCIIEKTPOM> aJibda-pPUTMY, BiIpasy
BUBOJIUTHCS Ha €KpaH MOHITOpa Yy BiJICOTKaX.

Takum guHOM, 0COOMUBICTIO iH(MOPMATIIil, IKa OTPUMYETHCS 38, JTOTIOMOTOIO0
amapary «KC/I», € Te, 1m0 1151 iH(OpMAaIlist HAJAETHCS HE B ADCOJIIOTHUX BEJINYNU-
HaX, a y BIJICOTKaxX JI0 cepelHbOCTATHCTUYHOI HOpMu. QHAK CJIij1 3a3HAYUTH,
0 PE3YIBTATH PO3MUMPOBKY eJIeKTpoeH IedaorpaMu abo eJIeKTPOKapIiorpa-
MH, sIKi OTPUMYIOThCS 3a JOIIOMOT0I0 TPAJIUIINHIX arapaTiB, 10 BUKOPUCTOBY-
IOTHCS B CYYACHIN MEIUINHI, TAKOXK HE HAJAIOTHCH y aDCOTIOTHAX BEJIUYINHAX,
a MicTATh BigHOCHY iH(OPMAIIO [IPO PO3LO/IiIeHHs eHepril eJleKTpuIHuX (eJre-
KTPOMArHiTHAX) KOJUBAHD y JOC/IKYBaHIl CMy3l 9aCTOT Ta FOBOPATD JIMIIE
PO Te, YU BUXOAATH 3a@iKCOBaHI MOKA3HUKHU 3a MEXKi IMEBHOI CepeIHbOCTATH-
CTUIHOI HOPMU.

OCKIJIbKY y CBOEMY JTOCJIJIPKEHHI MU 3aifiMAJIUCs BUSBJIEHHIM 3aKOHOMip-
HOCTE, IO BUHHUKAIOTH y MO3KY JIIOJWHU IIiJT JI€I0 Ha MIKIPY JIOJOHb CBiT/IA
Pi3HOrO KOJILOPY, TO HAM OYJIO BasKJIMBO TOPIBHATH CTYIiHb aKTUBAIl TUX U1
IHIMUX CTPYKTYP Y MO3KY IO Ta IICJIs 3a3HAYEHOI0 BILIUBY. 3 IIET TOUYKH 30Dy
OyIb-sKi aDCOTIOTHI 3HAYEHHS BUMIDIOBAHUX BEJIMYNH OyJIA HE TAaK BaXKJIUBI, sIK
X BigHOCHI 3MiHE 70 Ta micias BiumBy. KopucryBanbaunbkuil inrepdeiic ama-
pary «KCJI» mosBossie 36epiraru B 6a3i JaHUX Pe3y/IbTATH BUMIPIOBaHb, sKi
GyJsIm IPOBEJIEHi 10, IIiJT 9ac Ta MicJisl BIUIUBY SIKOro-HeOY b hakTopy (y HAIIOMY
BUIAJIKY — €JIEKTPOMATrHITHOTO BUIIPOMIHIOBAHHS PI3HUX JOBYKUH XBUJIb BUJIH-
MOrO JIiala3oHy), MO JO3BOJIUJIO HAM JIETKO IIPOBOJUTHU MOPIBHAILHUN aHAJI3
CTYTEHIO BILUTUBY (DaKTOpy, 10 BUBYABCSA, HA OpraHiaM. ABTOMATHYHUN aHa-
JIi3 BUMIPIOBaHNX MOKA3HUKIB y MOETHAHHI 31 3pyaHuM inTepdeiicom, a Takox
MOKJIMBICTH OTPUMATH JIAHI IIPO CTAH Bifpa3y 6araTbox OpraHiB i CHCTEM JIIOJI-
CbKOT'O OpTaHi3My 3a JIOTIOMOT'OI0 OJHOTO NMPHUCTPOIO, AKWUil € MPOCTUM Ta 3pPy-
YHUM B eKCILTyaTarlil, 3ymoBumin Harn Bubip amapary «KCJl» B skocTi jmocii-
JHUTIHKOTO TIPUJIALY MPH ITPOBEICHH] HAINMAX €KCIIEPUMEHTIB.
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Meroauka npoBeeHHsI BUMipIOBaHb 3a JOIIOMOI'OIO
anapary «KCJI» Ta o6pobKa oTpuMaHUX JaHUX

Jlmst peecTparliil eIeKTPOMATHITHOTO CHEKTPY, sIKA BUIPOMIHIOETHCS Ti-
JjioM, jarunk «KC/I» posramoByBaBcs B Pyl v JOC/IIXKYyBAHOro. 3rigHO 3 iH-
CTPYKILEIO, JJIsi PEECTPAIll XBUJIBOBOTO II0JIsl HAIIEHT /TOCIKYBAHUI TOBHU-
HEH JIOTOPKATHUCS JI0 JAaTINKa 6e3[0cepeIHb0 abo Kpi3b CTEPUJIbHUI MaTepiall.
3 MeTOI0 JIOTPUMAHHS HOPM Tiri€HU, MiK PYKOIO JOC/II?KYyBAHOTO Ta JATINKOM
B IIPOIIEC] ITPOBEIEHHS €KCIIEPUMEHTIB PO3TAIIOBYBAIACT OLHOPA30BA IIAIIePOBa,
cepBeTKa 611010 KOJIbopy, 10 He BINIMBAJIO Ha PE3YJIbTaTH BUMIDIOBAHD.

Hutst BusiBjiIeHHSI 0COOJIMBOCTENl OOPOOKU OTPUMAHOI ONTUYHOI iH(OpMAa-
il Ta MOXKJIMBMX 3aKOHOMIDHOCTEl, 10 BIIOYBAIOTHCA Y MO3KY JIFOJUHU I
9ac MKIPHO-ONMTUIHOTO CIPUAHSTTS €JIeKTPOMATHITHOTO BUIIPOMIHIOBAHHST BU-
JUMOTO Miana30Hy 3 PI3HUMU JOBXKUHAMU XBUJIb, Y TPYIIX JOCJIiI2KYBAHUX CJIa-
6030pUX Mif Yac IPOBEIEHNX eKCIEPUMEHTIB HAMI BUBYAJIMCS 3MIHU aKTHBHO-
CTi TaKUX 0OpaHUX IapaMeTpiB, IO XapaKTePU3yIOTh CTaH Pi3HUX OpraHis i cu-
creM Jiroguan: 10 mapiB pOTOPEnenTOpHUX KINTUH CITKIBKA OKa, JJODOBa JI0JIsI
Ta MoJie 3 MKIPHOrO aHaJi3aTopa, MOTHJIMYHA J0JIs TOJOBHOTO MO3KY, IIOJIe
17 3oposoro ananizaropy (III nipaminanbauii map, V raariio3uuit map — KJii-
tunu Meitnepra, I mosiekyssipauii map), anbda-, 6era-, Jejbra- Ta TeTa~-pPUTME
TOJIOBHOTO MO3KY.

Bci orpumani oKasHUKY JOCIIIZKEHHST OyJIM 3aHECEH] JI0 KOMIT FOTEPHOIO
06aHKy JIAaHUX Ta MMOTIM MPOXOIUJIN CTATUCTUYHY OOPODOKY.

Bceroro B ekcriepumenTax mpuiiMaio yaactb 12 crabo3opux JiiTeit, siki mpo-
XOJIUJIN KyPC HABYAHHS IKIPHO-ONTUYHOMY CIIPUIHATTIO 38 aBTOPCHKOIO METO-
mukoro B. M. Mispaxi [41]. Ha memocTkoBux siarpamax, 1o HaBeJIeHI HUXKIE,
MIPEJICTABIEHO CEPETHBOCTATUCTUYIHI 3HAYUEHHST aKTUBHOCTI BUMIPSHUX ITapaMe-
TpiB, po3paxoBaHi y BiJlcOTKaX.

Craructuana oOpobKa TaHUX TPOBOIMIACH 3 BUKOPUCTAHHSIM ITAKETa, IIPY-
kaaaux nporpam SPSS Statistics 17.0. st craTucTiaHol OIMHKY OJ|epsKaHuX
pe3yIbTaTiB BUKOPUCTOBYBaBCst KpuTepiit Xi-kBapar. Bei craructutni rimore-
3u Bysin niepesipedi nipu pieai 3Havymocti o = 0, 05. 3HauenHs fimosipHOCTI (p)
HOPIBHIOBAJINCS 3 PIBHEM 3HAUYIIOCTI ((v); PE3YJIBTATH BBAYKAJIUCS CTATHCTHIHO
saagymmmu, Koau p < « (p < 0,05).

Ilepes moyaTkOM 3aHATH TPOBOIMIIOCS BUMIPDIOBAHHS IEPEiYeHNX BUIIE
mapaMeTpiB CTaHy PI3HUX OPraHiB i CHUCTEM KOXKHOI JINTUHH, dKa HpuiiMasa
YYACTh Y eKCIIEPUMEHTAX 3 HABYAHHS MIKIPHO-ONTUIHOMY CIPURHSTTIO. 3 1AM
IIOYATKOBUM 3HAYMEHHSM JIOC/IIIZKYBAHUX TTapaMeTpPiB OPraHisMy JTUTUHHU B IO-
JAJIBITIOMY TIOPIBHIOBAJIUCS PE3YJIbTATH BUMIPIB, IO MPOBOJUINCS B ITPOIEC
HaBdaHHda. Ha pucyHkax, 1o HaBeIeH] HUXK e, JiarpaMu, sIKi BioOpaxKaioTh 11e
[MOYATKOBE BUMIiDIOBAHHSI, IIOMIY€HO CJIOBOM «J10». [Ipu npomy auruHa B OHIi
pyui Tpumasa ejaekTpos (BuMiproBasbHuii Jarunk) anapary «KCJ», a npyra
PYKa JiesKadia JIOJIOHEI0 BHU3 Ha CIIeNiaJIbHOMY CTOMMKY (IMigcTasiii), 3pobieHo-
My 3 OpPI'CKIIA.

IIin wac HaBYaHHS MIKiPHO-ONITUYHOMY CIPHITHATTIO Ol JINTUHA 3aKPUBa-
JINCS YOPHOIO TIOB’S3K0I0, MO0 MOBHICTIO BUKJ/IIOYUTUA MOXKJIMBICTH BUKOPUCTA-
HH¢ 3BAYAIHOrO 30Dy 3a JOMOMOroio odeii. [Ijis eKCIepuMeHTIiB BUKOPUCTOBY-
BaJINCA apKYIIi Iarepy Pi3HOIO KOJIbOPY 3 01HaKOBOIO dakTyporo. Ha mepmux
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3aHATTAX [T HABYAJIUCHA PO3IMI3HABATH KOHTAKTHUM CIOCOOOM KOHTPACTHI KO-
JILOPH, HATIPUKJIAJL, BipisHaTH Ot KOJip mamepy Bil YOPHOTO, TOPKAIOIHCH
narepy pykow. ApPKyIl Ialiepy po3TallloByBaBCsl Ha ITiJICTABII 3 OPICKJIa, a JIU-
THHA [P KOHTAKTHOMY CIIOCODI PO3IiZHABAHHS BOIWJIA MAJBISIMHI TI0 MAIEPY,
HABYAIOYUCh BIJIPI3HATHU 3a CBOIMH TaKTUJIBHUMU BiTIyTTAMU OJIMH KOJIp Bij
inmoro. IlotiMm Ha OgHOMY 3 TOJAJBIINX 3aHATH JITAM OYyJIO 3aIIPOITOHOBAHO
3 3aB’93aHIMHU OYMMAa PO3IMI3HABATH BCl NIEB’SITh KOJIBOPIB (CIM KOJIBODIB cre-
KTpy Iutfoc Ginmit Ta 9opHMit), BiapisHsoun 1x omuH Bix ognoro. Ilicas toro,
JdK Ha [OMY 3aHSATTI JITH HABYMUJINCS BIIEBHEHO BU3HAYATH KOJIpP MAIepy 3a
JOMIOMOTO0 TITIKiPHO-OIMITUYHOI 9y TJIMBOCTI, OyJI0 MPOBEJIEHO BUMIDIOBAHHSI I1a-
paMeTpiB CTaHy Pi3HUX OPTaHiB i CHCTeM JIiTell B TOII MOMEHT, KOJIA BiIbHA BiJT
JaTYUKa PyKa JATHHE JIeXKaja JOJIOHEI0 Ha Iallepi IIeBHOro KOJIbopy. Takum
YIUHOM OyJIM TTPOBEJIEH] BUMIPH IIi/T 1aC TOPKAHHS PYKOIO TAKUX KOJIHLOPIB: 0110~
ro, YOPHOT'0, YEPBOHOTO, TTOMAPAHIEBOr0, YKOBTOI'O, 3€JIEHOTO, OJIAKUTHOTO CU-
Hboro Ta (ioserosoro. Ilpu NOPIBHAHHI 3 TOYATKOBUM BUMIPIOBAHHAM (<10 ),
TOYKHU Ha MEJIOCTKOBUX JliarpaMax, o MO3HAYEHl CJI0BaMu «O1Muity, « I0pHUit»,
«9EePBOHUIT», <[IOMAPAHIEBUN», «2KOBTHII», «3€JIEHAN», «OJAKUTHUI», «CUHIN»,
«dioseToBuity MOKA3YIOTh, IK 3MIHIOBAJIACI aKTHUBHICTD JOC/III2KYBAHUX TTapa-
METPIB I Ji€l0 Ha MIKIPYy J0J0Hb BiJIIOBIIHUX KOJIBOPIB.

Hamnpukinmi gpinaabHOTO 3aHSTTs 6YJIO IIPOBEIEHO KOHTPOJIbHE BUMIipIOBa-
HHs [TapaMeTPiB CTAaHy OPraHi3My JiTeil, siKi OpaJii yIacTh B €KCIEPUMEHTAX.
IIpu mpoMmy, 9K i Tpu MOYIATKOBOMY BUMIPIOBAHHI, JITH HE TOPKAJINUCI PYKOIO
manepoBux apkyimiB. Ha HaBemeHnx HIXKYE aiarpamMax Iie BUMIPIOBAHHS II0-
3HAYEHO CJIOBaMU «(hiHAILHUN KOHTPOJIby. [Ipn MOPiBHSHHI 3 MOYATKOBUM BU-
MiproBaHHsIM (3 JarpaMami, siKi HO3HAYEH] CII0BOM «J10») (iHabHe BUMIpIO-
BanHg («biHAJIBHUI KOHTDOJIb») Ja€ MOMKJIUBICTD BU3HAYNATHU, SIK 3MIHUJIUCH
MMOKA3HUKN aKTUBHOCTI BUMIpDIOBAHUX MMapaMeTPiB 3a BeCh dac HaBUAHHsS 6e3
BIJINBY KOJIBOPY HA IIKIPY JOJIOHB.

PesynbraTu it o6roBopeHHs

Peakmnis pi3HuMX YacTMH MO3KY Ta CiTKiBKM Ha BILUINB eJIEKTpPOMAarHi-
THOTO BUINPOMIHIOBAHHS BHANMOTO Oialla3oHy, IO 3AifiICHIOBABCA Ha
mIKipy AoJioHb. OCKUIBKHE BiJIOMO, IO €JIeKTPOMATHITHE BUIIPOMIHIOBAHHS
BUJMMOrO Jiana3ody (pi3Hi KOJIbOPH) 3a3BUYall y [epILy Yepry JIOIUHA CIPU-
iiMae wepe3 30poBuit aHamizaTop [6], TO CTAHOBMIIO IHTEpEC BUSHAMUTH, I 3Mi-
HIOEThCsI aKTHBHICTb CITKIBKM OKa, SKa € 0araToIapoBOi0 CTPYKTYPOIO il Mae
JIOCUTh CKJIaJHY Oya0By [8], & Takoxk BiJIIOBITHOI JUISHKH MO3KY 30POBOIO
aHaJi3aToOpa IIpY PO3Ii3HABAHHI KOJIBOPY 13 3aB’sI3aHUMM OYUMAa 38 JTOTIOMOTOI0
mkipaoro anasizaropa. Cirif 3a3HAYUTH, MO 33 CBOIM eMODIOHAJBHUM II0XO-
JIZKEHHSIM OKO € YaCTHHOIO MO3KY, BuHeceHOI0 Ha mepudepiio [42]. Komau oui
BiIKpUTi, CITKiBKa MpUiiMa€ yIacTh y CKJIAIHIN 1 TOCUTH HETPUBiaIbHINT 00p06-
i mepBuHHOI onruuHol iHdopmarnii [43, 44]. Ase wacturn oka (Hacamiepesn
CiTkiBKa) I MO30OK Ge31EpPEepPBHO OOMIHIOIOTHCS 1H(MOPMAIIEIO, TOCUIAIOYN CHU-
THAJIX OJIHE OJTHOMY, HE TIMTbKHU Yy TEepioji HecllaHHs, ajie # yBi CHi, KOIW Odi
zarunoneni [45].

PesynbraTu nammmx q0ciizKeHb BUSBUINCH JOCUTH HeodiKyBanuMu. o mo-
YaTKy eKCIIepUMEHTY Tinbku y 33% J0c/iizKyBaHuX Bij3HauaIacs aKTUBHICTD
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cirkiBku (10 mapis, 0 cKJIady {KUX BXOIATH (DOTOPEIENTOPHI KJITUHU Ta
HepBoBi BoJIOKHA). Ilin yac npoBejieHHsI €KCIEPUMEHTY IIi[BUIEHHS aKTHBHO-
cTi CITKIBKU B YYACHUKIB €KCIIEPUMEHTY CIIOCTEPIraJIOCs IIiJT BIIMBOM HA IIKipY
JIOJIOHI BCiX KOJILOPIB, OKPIM YOPHOTO, i/ BILTMBOM SIKOTO aKTUBHICTH 3aJIUIITH-
Jlacs Ha movyaTkoBoMy piBHi y 33%. HaliGlabmn icTOTHE TiJBHUIEHHST aKTHBHO-
CTi CITKIBKHM CHOCTEPIraJIocs I BILIMBOM €JIeKTPOMArHITHOTO BAIIPOMIHIOBAH-
HS BUJIIMOTO JIialla30Hy B Jialla30HaX XBUJIb YEPBOHOTO Ta 3€JIEHOTO KOJILOPIB,
a Takoxk 6i70ro Koabopy, Ha 20-40% MOpiBHSHO 31 3HAYEHHSIM 0 IIPOBEJICHHS
excriepuMenTy (puc. 1). 3HauHe 1 BUIIEHHS aKTUBHOCTI CiTKiBKY (6l1bIne, HiXK
una 50%) y JOCHiIzKYBaHUX CHOCTEPIrajaocs IC/sl 3aBEpIICHHs YCIX eKCIepu-
MEHTIB 3 BU3HAYEHHS BIUIMBY €JIEKTPOMATHITHOIO BUIIPOMIHIOBAHHS BUJIMMOIO
Janas3oHy 3 PI3HUMHA JIOBYXKWHAMHU XBHUJIb HA OPraHi3M IIPU PO3Ii3HABAHHI KO-
JIBOPY 3a MOMOMOro mkipn (hiHaabHUE KOHTPOIIB) TOPIBHSIHO 3 NOYATKOBUM
piBHEM aKTHBHOCTI ciTKiBKH (puc. 1).

CirkiBka oxa (j10) CirkiBka oxa (y npoueci napyanns)
== JloGoBa 101 MO3KY (10) === JloG0Ba /10,1 MO3KY (y npoleci HaBuaHus)
== [loTHIHYHA YaCcTHHA MO3KY (J10) = JloTHiINYHA YacTHHA MO3KY (y npoueci HaBuanns)
oimmii
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Puc. 1. 3minu aktusaOCTi 10 mapis ciTKiBKE OKa (0 CK/Ia/ly AKUX BXOAATH (DOTOPENENTOPHI
KJITHHMA Ta HEPBOBI BOJIOKHA), & TAKOXK JIO60BOI JOJII Ta MOTHUJIMYHOI YaCTUHH MO3KY, IO
BigOyBasucs 1ij 9ac HABYAHHS IIKIPHO-ONTUYHOMY CHPUHHSATTIO KOJBOPIB, %

JlJ1st BUsIBJIEHHSI 3aKOHOMIPHOCTEIA, IO BiJIOYBAIOTHCS B MO3KY IIiJT JIEI0
CBiTJIa, PI3HOTO KOJIBOPY Ha MIKIPY JOJOHBb, HAMHU TAKOXK OyJIM BHUBYEHI 3MiHU
AKTUBHOCTI JI0O0OBOI i TOTUIMIHOI YACTHH MO3KY.

JloboBa vacTrHA rOJIOBHOIO MO3KY BiJIIOBifa€ 3a IPUHAHATTSA PillleHb, iH-
JUBIIYaJbHICTD, PYXOMICTh, MOBY, KOOD/IMHAII0 KOTHITUBHUX, €MOIIIMHUX Ta
MOTHBAIIHHIX TIporiecis [46].
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Buus enekTpoMaraiTHOro BUIIPOMIHIOBAHHS BUIUMOTO J1ala30HY XBUJIb
Ha MKIipHU aHaIi3aTOP BUK/IUKAB I IBUNIEHHS aKTHUBHOCTI B JIOOOBi#l JTisdHIT
rOJIOBHOT'O MO3KY Ha BCiX eranax ekcrepumenty (puc. 1). Hailblibin Bupaskennii
epeKT MM ABUIIEHHS aKTUBHOCTI CIIOCTEPIraBcs il JI€I0 eTEKTPOMATrHITHOTO BH-
[POMIHIOBAHHS 3 JIOBXKUHAMEU XBWIb B jianasoni 510-570 um (3esienunit Kouip),
450-480 um (cuniit xomip) Ta 380-450 uM (dioseroBuit Komip) Ta mpu il Giro-
ro Kopopy Ha 33-40% NOpIBHAHO 31 3HAYEHHAM JI0 IPOBEJACHHA KCIIEPUMEHTY
(pI/IC. 1). B obGsacti ;1060BOT YacTHHN PO3TAIIOBaHI IEHTPHU, SIKi BiIIOBIIAIOTH
3a YCBIJIOMJIEHHSI PYXY, 8 TAKOXK IIEHTPHU yBaru i abCTPAKTHOIO MUCJIEHHS. 3Mi-
Ha aKTUBHOCTI JIOOOBOI YACTUHU I'OJIOBHOI'O MO3KY TaKOXK IIOB’s3aHa i3 3MiHOIO
remepariii 6eta-puTMiB. 3a JAHUM JOCIIXKEHHAM CIIOCTEPITAETHCS Tl IBUIIECHHST
inTeHCUBHOCTI 6€Ta-pPUTMIB B TOJIOBHOMY MO3KY IIiJI JTI€I0 YCHOT'O BUINMOTO [Ti-
ara30Hy eJIEKTPOMArHiTHUX XBWJIb, IIPO IO JOKJIA HilIe Oyie CKa3aHO HUXKYIE.

TlotTnnuyana 70/ KOPU BEJIUKUX MIBKYJb € MICIIEM DPO3TAIYBAaHHS KOPHU
30Dy, sika 3abe3nedye cupuitHaTTst 30poBol indopmarii [47].

Buns enekTpoMartiTHOrO BUIIPOMIHIOBAHHS BUINMOTO JIIala30HY XBUJIb
Ha MIKIpHUI aHaJi3aTOp BUKJIMKAB 3HUKEHHS AKTUBHOCTI B IIOTUJIMYHIN JIJISTH-
IIi TOJIOBHOTO MO3KY Ha BCiX eTarnax eKCIEPUMEHTY, KPiM /il BUIIPOMiHIOBAHHS
3 manasonamu xsuiib 450-480 HM (cuHiit Koustip) Ta 590620 M (momapaHueBunit
kostip) (puc. 1). Haiibinbm Bupaskenuit eeKT 3HUIKEHHS AKTUBHOCTI CIIOCTE-
piraBcd i JII€I0 €JIeKTPOMArHiTHOINO BUIIPOMIHIOBAHHS 3 JIOBXKMHAMHU XBUJIb
B gianasoni 510-570 uMm (3enenuit kosip) ta 380-450 uM (dbioneroBuii Komip),
a TaKoXK Ha 61710My Kosibopi Ha 15-30% MOpiBHAHO 31 3HAYEHHAM JI0 TPOBEICHHS
excriepumMenTy (puc. 1).

Ha puc. 2 i puc.3 npejicraBjieHi pe3yJibTaTu JOCTIIZKEHHs 3MiH, SKi CIIO-
cTepirajucs il 9ac HABYAHHS TKIPHO-ONTHIHOMY CHPUIHATTIO YV JTOCIIAKY-
BaHUX JiTell B PI3HUX KJIITHHHUX IMapax KOpW MO3KY Ha 11 FiIgHKax, IO Bif-
HOCSITBCS JIO TKIPHOTO Ta 30POBOTO aHAJI3aTOPiB.

IIpu ommci neitponaabHOI opramizariii KOpU BEJTUKUX MiBKYJb FOJOBHOTO
MO3KY HafO1IbIT YaCTO BUKOPUCTOBYETHCS PO3IOIL KOPU Ha TOJIst 38 Bpomama-
voM. Ilosst 3a BpoaMaHOM Bifpi3HSIIOTBCST OJIMH BiJ OJTHOTO 3a CBOEIO IUTOAP-
XiTeKTOHIKOIO (6yI0BOI0 HA KIITUHHOMY DiBHI) 1 CHIBBIAHOCATHCH 3 JJIsTHKAMY
MO3KY, #Ki BiuoBiaoTs 3a nesni Gynkiuii [48].

st Kopu roJIoBHOIO MO3KY (HOBOI KODH, HEOKOPTEKCY) THUIIOBHM € Ha-
SABHICTH IIECTU MIAPIB, AKi BIIPI3HAIOTHCA 33 (POPMOIO HEPBOBUX KJITHH, IO
BXOZIATH JI0 IXHBOrO cKiamay [49]. OpqHak y pisHEX HOJIsiX, MO Oy/aM BUJIeH]
BpommanoM, BuparKeHicTh mapiB Ta po3TallyBaHHsa i ¢popMa MPUCYTHIX B HUX
HEWpPOHIB i HEPBOBUX BOJIOKOH 3HAYHO pizHATbCs [50)].

IIpu BuUBYeHH]I BIUVIMBY €J€KTPOMAIHITHOIO BUIIPOMIHIOBAHHS BUIUMOIO
JTialra30Hy Ha MIKIpHUHM aHAIi3aTOp HAMK OyJia BCTAHOBJIEHA 3JATHICTH CTUMY-
JIIOBaHHS aKTUBHOCTI IEPITIOr0 MOJIEKYJISTPHOTO IIapy TPEThOTo ot Bpoamana
XBUJISIMU BCHOI'O BUIUMOrO jiana3ony (puc. 2). ITose 3 BigHOCHTECS J10 TIEPBUH-
HOI COMATOCEHCOPHOI 00/IaCTI TOCTIIEHTPAJIBHOI 3BUBUHU IMIKiPHOT'O aHAJII3aTOPA
[51]. Haiibinpim BupaskeHi 3MiHM AKTHBHOCTI IMEPIOTO MOJIEKYJISIDHOTO IIMApY
moJsist 3 crocTepiraiamcst i BILIMBOM J0BKUH XBuib 620-700 HM (1epBOHOrO
koabopy) — Ha 42%, 510-570 uM (3esieHoro Kosbopy) — Ha 33%, 380-450 HM
(dioserosoro koswopy) — ua 58% Ta 6in0ro Kowopy — Ha 58% (puc. 2).

Axrusnicts kiitun [ mipaMinanapHOro mapy mKipHOTo aHasi3aTopa Iij-
BUIIYBAJACh B YYACHUKIB €KCIEPUMEHTY IIiJ] BIIMBOM XBHJIb yCiX JIialla30HIB.
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Hosxkuna xsuiib 605-730 uMm (4epBOHOrO KOJIBOPY) HiZBHILYyBaja AKTHBHICTDH
kaitun 111 nipamizanssoro mapy Ha 25%, 500-560 HM (3€7€HOrO KOIBOPY) —
Ha 25%, 400435 um (dioserosoro koabopy) — Ha 34% Ta Ginoro KonbOpy —
Ha 42% (puc. 2). fx moxkHa GaunuTn (puc. 2), CoCTepiracThes NOMIGHICT MiXK
AKTHUBAINEIO IIEPIIOTO Ta TPETHOTO IMAapiB KOPW MO3KY OIS 3 B Jialla30HAX
XBWIb, SKi IHAyKyBaJn HaiiOlbm cuabauil edekT crumyssmii. s moaibricTs
MOXKe OyTH 3yMOBJIEHA THM, IO JO CKJIaJy IEPIIOro MOJIEKYJISIDHOTO Iapy
BXOJISITh HEPBOBI BOJIOKHA, OCHOBHY MaCy SIKUX CKJIJIAI0Th JEHIPUTU ITipaMi-
JAJIbHUX HEHMPOHIB IMapiB KOpu MO3KY, 10 Jiexkarh Huxkue [52]. Tomy miakom
JIOTI9HO, 10 B HAmmMX ekcrnepuMenTax aktusaris 1 Ta I1I mapis kopu BinOyBa-
Jlacsi CHHXPOHHO.

Opmak, npu BuBYeHHI 6iabm rrbokoro VI mapy momiMopdHUX KiTHH
Gys0 BusiBIEeHO 3BOpOTHI edextn (puc. 2). [ist ycix BUBUEHUX JOBXKUH eJie-
KTpoMarHiTHux xusib (OkpiM 380-450 HM — bioseroBuii Kosip) Ha KIITHHU
[BOI'0O MIAPY IMKIPHOIO aHAJMI3aTOpa MPU3BOIAUIA 10 3HUXKEHHS 1X aKTHBHOCTI
(puc. 2), Mo CBiTYUTH PO 3MEHIeHe HABAHTAXKEHH Ha Iieil map kiitun. [lin
JEI0 Ha MKIPY JT0J0HL PioIETOBOIO KOTHOPY CIIOCTEPITAIOCS 30BCIM HE3HATHE
(ra 8%) nimsumenns aktupHOCcTi VI mapy nomiMopdHUX KIITHH OISt 3 MIKip-
HOT'O aHAJ3aTOpa KOPU MO3KY.

==<] MmostekyapHuii map nous 3 (j10) =] MoJIeKyJI. I1ap noJis 3 (y npoueci HABYAHHSA)
1T mipamipansaui map noas 3 (10) IIT mipamia. map noss 3 (y nponeci HaB4aHHA)
==+VI map noxiMoppHux KJaitun noius 3 (10) =VI map noJs 3 (y uponeci napuanns)
Oinmmii
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Puc. 2. 3MiHn aKTHBHOCTI KJIITMHHHUX IIapiB KOpU IOJIOBHOrO MO3KY 1o 3 (3a Bponmanom)
MIKIPpHOTO aHaJi3aTopa, IO BiAOYBAJIHMCS i/l YaC HABYAHHS IIKIPHO-ONTUYHOMY CHPUNHSATTIO
KOJIBOPiB, %
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3rifHO 3 HAIIMMU JIOCJ/IJXKEHHIMU, i €JeKTPOMArHITHOIO BUIIPOMIHIO-
BaHHS BUJIMMOrO Jlialla30HY XBHUJIb HA IIKIPY JOJOHb BUKJIUKAJA JTu(epeHIi-
ioBaHMit BiTyK y pidHumx mapax 17 mosns Bpommana. 17 mone Bpommana €
IIEPBUHHOIO KOPOIO 30py 1 BijmoBinae 3a anaji3 GpisudaHUX TapamMeTpiB 30pOBO-
ro cTuMyJy 1 posnizHasanus npocrux obpasis [47]. Heiiponu 30poBol kopu re-
HEPYIOTH MTOTEHINAJ Jil, KON Bi3yaJibHI CTUMYJIHN BIJINBAIOTH Ha X PEIeNTHBHI
nosist [53]. Ha Beix eramax excriepuMenTy, OKpiM Aiil 3eseroro koabopy (510-570
HM) Ta KOBTOro Kosbopy (570-590 HM) crocTepirasocs IiJBUIIEHHS aKTHBHO-
cri III mipaMizianbHOro mapy 30poBoro anajizaropa (puc. 3). ¥ mpomy mapi
nosg 17 naitbiibim Bupaxkenuii edpexr ninsuinenus akrusaocti (Ha 33-50% mo-
PIBHAHO 31 3HAYEHHAM JI0 [POBEJEHHs eKCIIEPUMEHTY) CHOCTEPIraBcs il JIi€r0
€JIEKTPOMArHiTHOI'O BUIIPOMIHIOBaHHS 3 JJOBXKMHAMHU XBWIb B Jiana3oni 620-700
M (uepBoHHUit Koip), 380-450 M (diomerorunit Kouip) Ta mix i€ 6iroro Ko-
spopy (puc. 3). Cuiz BigaHaunTH, mo nigsumenns akrusrocti 11T mipaminans-
HOI'O IIapy 30pOBOro aHajizaropa (moje 17) Biufysasiocs MaiiKe CHHXPOHHO
3 migurienasaM aktuBHOCTi 111 mipaminassHOro mapy mkipHOro aHasizaTopa
(mosie 3). CHHXPOHHICTD HOPYIIYETHCSI TIILKY HA 3€JIEHOMY KOJIBODI, B TOIi 4ac
K JTist BCiX iHIMUX KOJBOPiB Ha akTuBHIiCTH Kaituu III mipamimaabaoro mapy
30pOBOrO Ta IKIPHOrO aHAII3aTOPIB Byia MOoMIOHO (IUB. BiANOBIiAHI HlarpaMu
Ha puc. 2 Ta 3).

= e | MoJekyIsipHuH map noas 17 (;1o) =] MoJIeKy.JI. Iap nojas 17 (y npoueci HapuaHHs:)
11 nipamigansnnii map noaa 17 (xo) 111 nipamix. map noss 17 (y npoueci Hapyanns)
e<e<*V ranraiozamii map noxas 17 (10) =V ranrjio3aui map noua 17 (y nponeci HapuaHus)
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Puc. 3. 3MiHM aKTUBHOCTI KJIITHHHUX HIapiB KOPU TOJIOBHOIO MO3KY moJist 17 (3a Bpoxmanom)
30pOBOrO aHaIi3aTopa, IO BiAOyBaJIKUCS Iif Yac HABYAHHS IIKIPHO-ONTHYHOMY CIPHIHATTIO
KOJIbODiB, %
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B moit xke wac y immumx mapax 17 mosst Bpoamana crocrepirasiocs me-
peBazkHe 3HUYKEHHsI aKTUBHOCTI. AKTUBHICTD KJHiTHH MeiiHepra, siki po3Talio-
BaHi B V raHIIio3HOMY IIapi 30pOBOr0O aHaJ/i3aTopa Ta O6epyTh y4acTb y pe-
daexci pyxy oueit (http://old.kpfu.ru/fl/neuro/AutoPlay/Docs/index.html?701
03 02 02 _02.htm) [54], Gys1a 10BOJI BUCOKOIO 0 MOYATKY HABYAHHS [IKiPHO-
ONTUYHOMY CIIPUIHATTIO KOJIBOPIB Ta MEPEBAXKHO 3HIKYBAJIACH HA BCIX eTamax
ekcriepuMenTy. Haibinbin Bupaskennit eeKT 3HMKEHHSI aKTUBHOCTI CIIocTepi-
raBcd i1 €10 eJIEKTPOMATrHITHOTO BUIIPOMIHIOBAHHS 3 JJOBXKUHAMU XBUJIb B JTi-
anazoni 6m3bpko 380-450 M (dioserosnii kouip) (puc. 3). Hesnaune mijgsume-
HHSI aKTUBHOCTI V TaHTJIIO3HOTO IIIapy 30POBOTO aHAJI3aTOpa CIOCTEPIraaocs
i1 A€o BUIPOMIHIOBaHHS 3 jiianasonaMu XBuiib 570-590 (:xoBTHii KOJIIpP) — HA
17%, 480510 mm (6maxurHUMIT KoTip) — HA 9% Ta Mi Ai€10 TOPHOTO KOJTBOPY —
rakoxk Ha 9% (puc. 3). OCKiJbKY IiJ 9ac eKCIEePUMEHTIB 01l JTOCIIKYBAHUX
JiTeit OyJsid 3aKPUTI MILJIBHOK HEITPO30POIO OB SI3KO0 1 TAKMM IHHOM OYJIN «BU-
KJIIOYeHi» i3 30pOBOr0 CHPUMHSTTSI, TO IIIJIKOM JIOTiYHO, 10 aKTUBHICTb KJITHH
MeitHepTa TIepeBaskKHO 3HUKYBAJIACH.

Buus enexkrpoMaraiTHOro BUIIPOMIHIOBAHHS BUIUMOTO [1aIa30HY XBUJIb
Ha IMIKIPpYy JOJIOHb TAaKOXK BUKJINKAB IepeBakKHe 3HMKEeHH: aKTUBHOCTI I mo-
JieKyasspHoro mapy 17 nosiss BpoaMana 30poBoro anaJrizaropa Ha BCiX eTamnax
EKCIIEPUMEHTY, KPIM il BUIPOMIHIOBAHHS 3 JOBXKUHOIO XBUIIb 380-450 mm (di-
0JIeTOBHI KOJIip) Ta mij giero 6inoro koubopy (puc. 3). Haitbinbm Bupazkenuii
eeKT 3HMKEHHsT aKTHBHOCTI CIIOCTEpiraBcs MM JI€0 YOPHOrO KOJBOPY — Ha
40% mopiBHSHO 31 3HAUEHHSIM 110 TIPOBeIeHHs! ekcepumenty (puc. 3). Ha 6imo-
My Ta (HioJeTOBOMY KOJIbOPaX CIIOCTEPIraaocs OHAKOBE I IBUIIEHHS aKTUBHO-
cti I MmostekynsapHoro mapy Ha 17%.

IIpu posmizHaBanHi KOTHOPY 38 JAOMOMOTOIO TIKiPHO-OIMTHYHOI Yy TIANBOCT1
HaMu OyJI0 €KCIIEPUMEHTAIFHO BCTAHOBJICHO ITi/IBUINEHHS AKTUBHOCTI PEIEITO-
PiB MIKipHW i BiITOBIIHUX YaCTUH MO3KY, IO BiJIIOBI/IAIOTH 338 PyX 1 TAKTUJIb-
oy ayTiauBicTh. Ileit pe3ysnbrar OyB MiJIKOM OUiKyBaHUM. ¥ TOH Ke Yac HAMU
OyB BUsIBJIEHWIT HECIIOIBaHUI e(deKT — IMiBUINEHHs] aKTUBHOCTI CITKIBKH OKa,
Ta III mipamiganbaOoro mapy 17 nosis BpoaMana, MO BITHOCUTBCS 1O 30POBO-
ro amamizaropa. OmHaK B €KCIEPUMEHTAX BUKJIIOYAIACS AKTUBAIHA CITKIBKH
MIPUPOJHUM MIJISIXOM depe3 3iHUIo oKa. Y MIpoIieci po3Ii3HABAHHA KOJIBOPY 34
JIOTIOMOT'OIO TITKIipH JIOJIOHB OYi JOC/IIIXKYBAHUX Oy/IM 3aB’s3aHi MIIJIHHOIO TOP-
HOIO 110B’s13K010. CJrifi 3a3HAaYNTH, 10 y JIFOJel 31 CIabKUM 30pOM MeXaHI3MU
CpuitHATTs 1 00pOOKY iH(MOPMAIT MOXKYTh BiJIDI3HITHCS BiJl TAKUX MEXaHI3MIB
y JItoJIeit 3 HOpMAJIBLHUM 30pOM. BusiBjieni HaMu eDeKTH MOXKYTb CBIIIUTH TIPO
Te, IO y JIOAEH 3 OocabJIeHnM 30POM B IPOIECi PO3Mi3HABAHHS KOJIBOPY 334
JIOTIOMOTOIO TIKIpH PYK BiIOYBAE€THCS CHHXPOHIZAIlsS POOOTH MIISTHOK MO3KY,
sIKi BIITIOBI/IAIOTh 38 TAKTUJIbHY YyTJIUBICTH i 3a 30poBe cupuitasaTrs. OgHaK,
J1JIsI BUSIBJIEHHSI Ta 3PO3YMIHHS OLIBII TOYHUX MEXaHI3MIB I[bOT'O MIPOIECy iCHY€
HEOOXITHICTH MPOBEAEHHSI MOJAIBINMNX PETENHHAX JOCTIIKEHD.

3Mmiau puTMiB MO3KY mif Ai€0 HA HIKiPpY JOJOHBb €J1eKTPOMArHiTHOrO
BUPOMIiHIOBAaHHS BUANMOIO Jialla3oHy. 3 JOCTIIXKEHHS, IKUM UH-
HOM 3MIHIOETHCS B IIIJIOMY pOOOTa TOJIOBHOTO MO3KY IIiJI 9aC HaBYAHHS CJ1abo-
30PUX MIKIPHO-OINTHIHOMY CIIPUHHATTIO, HAMH TAKO2K OYJI0 BUBYEHO aKTUBHICTH
PUTMIiB MO3KY B TOil 4ac, KOJIU Ha IKIDHUN aHAJi3aTOp BIJIUBAaE e€JIEKTPOMa-
THITHE BUIIPOMIHIOBAHHSI BUJIUMOTO JIIalla30Hy 3 PI3HUMHU JOBXKUHAMY XBUJIb.
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Bimomo, 1m0 M0O30K OCTIHO TeHepy€e PUTMU PISHUX TaCTOT i 1€ 3a/IeKUTh
Bin BesmKkol pisHOMaHITHOCTI YnHHUKIB [55]. BubuenHs puTMiB MO3KY Ta CIIiB-
BIJIHOIIIEHb MiXK HUMU J03BOJIsSIE BU3HAYaTH (DPYHKIIOHAJBHUI CTaH MO3KY Ta
pOOUTH BUCHOBKH IOJO OCOOJIMBOCTEH BUIOI HEPBOBOI MisIBHOCTI JOCTIIKY-
BaHuX [56].

B zajexmocTi Bi 9acTOTH €IEKTPUIHUX KOJIMBAHD, 10 TeHEPYIOTHCS KJTi-
THHAMH MO3KY, BUJJISIOT YOTUPU OCHOBHI puTMu: ajibda, 6era, TeTa i 1esbTa.
XButi 6ibIT BUCOKOI YACTOTU MPUNHATO BBAXKATU O3HAKOIO OIIBINTOI aKTHBa-
il 1eHTpadbHol HepBoBol cucremu [57]. IIpote, sik 3a3HavaeThest B [56], Kap-
TUHA PUTMIYHOI aKTUBHOCTI MO3KY, IO CIIOCTEPIra€ThCcA HA MPAKTHII, JTOBOJII
CKJIaJIHA I HEOTHO3HATHA, OCKITbKH 3aJIe’KATh Bif BiKY, CTaTi, IHANBIIyaIbHO-
TUMOJOTITHUX BIACTUBOCTEH 0COOMCTOCTI, TICMXO-eMOIIIHOrO CTAHY 1 T.II.

Haii6inbury yacTory npu HeBesuKiit aMIuTiTy i MaroTh Geta-xpuii (S-puTm).
Yacrora 6era-purmy ckiagae Bix 13 mo 40 ['n, a amruriTyna 3a3Budaii He mepe-
urye 20 MxB. ¥V crani croKiifHOrO HeCclaHHS y JIIOJEeH 3 HOPMAJIHHUM 30POM
GeTa-puT™M JOCHTDH CJ1ab0 Bupaxkenuil (amiuiirTysa He nepepuinye 3—7 MKB) Ta
JIOKAJIIBY€EThCs y liepeinix (JIoOOBUX Ta CKPOHEBHX) 00JIACTAX MO3KY, & B YMO-
BaX aKTHUBAIIil IIEHTPAJIbHOI HEPBOBOI CUCTEMH PO3TMOBCIO/IKYETHCA TMTPAKTUIHO
10 BCiii IOBEPXHI KOPHU TOJIOBHOTO MO3KY. TaK, HAIIPUKJIAI, Y JIOAeil 3 HOpMaJ/ib-
HUM 30POM 3POCTAaHHS PUTMY CIIOCTEPIra€ThCs MPU 30CEPEePKEHH] yBaru, npu
[Ipe/T’sIBJIEHHI HOBOT'O CTUMYJIy, DA PO3YMOBOMY HAIPYZKEHHI Ta €MOIITHOMY
30y Kendi [55, 56].

Anbda-purm (@-purTM) HPUIAHATO OB 3yBATU 31 CTAHOM CHOKIHHOrO He-
CIaHHsI. 3a 9aCTOTOI AJIb(Pa-PUTM MEKY€E 3 OeTa-PUTMOM Ta 3aifiMae Jialta3oH
Biz 8 y1o 13 'ty mpu cepeniit ammutityai 20 — 60 MmxB, 1110 3Ha9HO TIEpEBHIITYE ce-
pennio amiutiTyy 6era-purmy. Haitblibia ammtityna anbda-purmy (o 100 —
150 MxB) nposgiBiisieTbCs IIpU 3aKPUTUX OYaX 1 B 3aT€MHEHOMY [PUMIIIEHHI.
Peecrpyerbest mepeBaKHO B IOTHIMYHII Ta TiM stHiil obiacTsax (30poBi Biainu
MO3KY) [58]. BumkenHst anbda-puTMy, MiABUIIEHHS TeTa-puTMy (IpH 3aKpU-
THUX 04ax) y JIofeil 3 HOPMAJbLHUM 30POM MOXKE CBIIUUTH PO IOABY JENPECil
[59]. Takoxk 3HMKeHHsI ajbda-purMy (IPpH 3aKPUTHX OYax) y JIFOJEH 3 HOp-
MaJIbHUM 30POM IIPHU OJHOYACHOMY IIiIBUITICHHI aKTUBHOCTI OETa-PUTMY MOXKE
CLIOCTEPIraTuCs BHACJIIOK POCTY IICHXOEMOIIHHOI Hanpyru [55].

Terta-putm (f-put™m) 3afiMae GibIT HU3BKUI YACTOTHUI JIAlla30H, KU
crijiye 3a aabda-purMoM. JacToTa KOJUBAHHS TETa-PUTMY CKJIaJIa€ Bim 4 1o
8 I'm, a ammiiTyma 3HaxomauThbesd B Mexkax Binm 20 mo 100 mxB. Peectpyerbest
y dporTanbiux 3ouax ta rinokami [60]. Bucokuii piBers TeTa-purMy B yMOBax
CIOKIMHOTO HECHIAHHHA Y JIIO/Iell 3 HOPMAJIbHUM 30POM MOXKE€ BKa3yBATH HA CTaH
COHJIUBOCTI 1 BTOMH, 1ITO MOKe OYTH ITPOSIBOM aCTEHITHOTO CHHIPOMY, XPOHITHO-
ro crpecy [61]. B Toii e 9ac, mosiBa TeTa-puTMy B IOKAMII JesKi OCIT THUKY
OB SI3y10Th 3 (DYHKIIOHYBAHHSIM KOPOTKOCTPOKOBOI nam’siti [62], 3 06pobkoro
BxizHux curHajis [61], 3 mpomecoM mpocTOpoBoro HaBuaHHdA 1 Hasirarii [63].
€ maHi, M0 MiIBUINEHNI PIBEHb TETA-PUTMY CIOCTEPITAETHCS Y JIIOJEH i gac
meanTarit [64].

Henbra-pur™ (0-puTM) € BECOKOAMILITY/IHIM i CAMUM <IIOBIJIBHUM» 3 IIe-
peTiveHnx BUIIE OCHOBHUX YOTHPHOX PUTMIB MO3KY. JacToTa KOJIMBAHb JIEIbTa-
putMmy Bapiroe Bix 1 no 4 I'm, a ammiityna 3uaxonuTbea B Mexkax 20-200 MxB
[565]. 3rigHo 3 mannMu [65], mesbTa-XBIIII BUHUKAIOTH B PE3yJIbTATI 3MiHH DiB-
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HS TIOJISTPU3AIIil mipaMigaJ bHIX HEHPOHIB KOPU TOJJOBHOTO MO3KY. ZICKpaBo BU-
pazkeHuit IebTa-PUTM PEECTPYETHCS Y JIIo/Aell B MOBLIHLHOXBUILOBIM da3i cHy,
a TaKOoXK Mij it Hapko3y [56]. Bapas 3'sBiisieThes Bee Gliible HAYKOBUX JTAHNX,
10 JesiKi JIO/M MOXKYTh 3HAXOIUTHCS B <«JeJbra-cTani» (y cradi 3 nepeBarka-
HHAM JIEJIBTa~-PUTMY) IIiJ] 9aC He3BUYARHO MMbOKOI MeuTanil, He Brpavaiodu
pu oMY ycBigomienocti [66].

Tera- i genbTa-KOIUBAHHS MOXKYTh 3yCTPidaTHCd y JIIOJUHU 3 HOPMAJIb-
HUM 30pOM, K& He CIINTh, B HEBEJIMKIN KIJIBKOCTI 1 IpU aMILITY/Ii, IO HE Tie-
peBuilye aMILITy Ly ajbda-purMmy. [losiBa TeTa- i qeIbTa-puUTMIB y JIIOLEH, 10
HE CIJIATD, (10 HEe NPAKTUKYIOTH MEJIUTATUBHI TEXHIKN) aACOUIIOEThC 3 HALIPY-
2KEHOI0 PO3YMOBOIO [TisiJIbHICTIO, KOTpa HOTPedye OCOOJIMBOI 30CE€PEIKEHOCTI,
a TAKOXK 3 eMOIIIHNME peakilisiMu Ha HeratusHi cutyaii [67]. [TaTomoriaanmm
BBaKalOThCS BMICT TeTa- 1 JIeJIbTa-XBUJ/Ib, SKi IEPEBUILYIOTH 33 aMILIITY/IO0
40 MkB i zaiimarors Giabiie 15 Bigcorkis gacy peecrparil [60].

Bukiazieni Buie KOpoTKi BiTOMOCTI TPO OCHOBHI PUTMU MO3KY, SIKi B34Ti
3 HAyKOBOI JIITEepaTypH, € y3arajJbHEHHAM JEAKAX CEPETHBOCTATUCTUIHUAX A~
HUX JJIs 3J0POBUX JIIOeil. Y TOM 2Ke 9ac, B HAIIOMY JIOCJIi/I2KEHHI KOHTUHTEHT
BUIIPOOYyBaHUX OYB JTOBOJI crierudidTHnM — He3psadi Ta ¢1abo30pi AiTH, B SKUX
bYHKITIOHYBaHHST 30POBOI KOPH Ta TeHEpallisd MO3KOBUX PUTMIB MOXKYTH Jie-
mo Bigpisasitucs [68]. Ha KaJsb, B JOCTYIHNX HAYKOBUX JIZKEPEJIAX MICTSATHCS
B OCHOBHOMY BiJIOMOCTI IIPO €KCIIePUMEHTAJIbHI JOCTIPKeHHS aIbda-puTMy He-
3pAYnX Ta Caab030pUX JiTell, B TOI Yac SK BiOMOCTI po ocobamBoCTi Gera-,
TeTa- i JeJbTa-puUTMIB y JiTeit 3 BajgaMu 30py ay:ke Heducsaenni. Kpim Toro,
SIK 3a3HAYAETHCA B [69], 10 OO Uacy He iCHye €IUHOI JyMKH IIOJI0 TOTO, IO
[MOBUHHI TIOKA3aTU €JIEKTPOeHIe(aoOrpaMi «HOPMAJIbHUX» HE3PAUUX Ta, CJIa-
6ozopux miteit. [IpoTupivuds B eKCIIEpUMEHTAIBHUX JTAHIX, OTPUMAHUX PI3HUMEI
aBTOPaMU, MOXKYTh OyTH ITOB’si3aHI 3 HEIOCTATHHO PETEIBHUM IIiI00POM TIAlli-
€HTIB JIJIsA TOCTIIXKEHHST: «IOPUTMIHO HE3PsIIi» BUIPOOYBaHi MOXKYTh HACITPAB/I
MAaTU 3HAYHUM 3aJIUITKOBUI 3ip, a OJIHAKOBUIl PIBEHb 3aJIUIITKOBOTO 30Dy MOXKE
MaTH Pi3HI TpUYUHU — O(TAJBMOJIOTIYHI 3aXBOPIOBAaHHST 200 IOIIKO/IZKEHHSI
TOJIOBHOT'O MO3KY, — 1 B IIUX BHUIAJKax ejeKTpoeHiedaaorpadidai KapTuHu,
IO CHOCTEPIraloThesd, OyayTh pisaumu [69]. €1uHEM HeCyTIePEYINBAM €KCIIEPU-
MeHTaJIbHUM (DAKTOM € T€, IO ¥ [iTell 3 BaIaMu 30py aMILLTY/Ia ajabda-pPUTMy
IIPU 3aKPUTHUX OYaX BUSBJISIETHCS ITOMITHO 3HMKEHOIO Y ITOPIBHSIHHI 3 CEPETHBO-
CTATUCTUYHOK HOPMOIO JJIsl BiANOBiHO! BikoBOI Kareropii [70]. ¥V [71] mopsix
31 3MEHIIEHHSM aMIUITYIu ajdbda-puTMy y TPYIH JOCTIIKEHUX Caab030pux
miTel BiIzHaYAIACS TAKOXK OLIbINa MpeICcTaBICHICTh HU3bKOXBUILOBOI aKTHB-
HOCTI TeTa- i JIesTbTa-/1iana30HiB y MOPIBHAHHI 3 KOHTPOJIBLHOIO TPYIIOI0 IX OJTHO-
JIITKIB 3 HOPMAJbHUM 30POM.

IIpoBeneni HaMu eKcriepuMeHTH ToKazajaun Hactymnue. llo-meprre, y Beix
6e3 BUHATKY JTeil 10 I0YaTKy 3aHITh CIIOCTEPIraBCs IMiIBUINEHNI DIBEHb TeTa-
purmy. B Toit ke gac, anbda-purM mepes moIaTKOM 3aHITh OYB 3HAYHO HUXK-
uuii (HOPIBHSHO i3 TeTa-pUTMOM), HI?K 3a3BHYAil CHOCTEPIraeTbCs y 310POBUX
Jrozielt i3 3aKpuTHME ouMMa, 1o Kopestoe 3 garnmu [71]. Kpim Toro, mix miero
JEeAKAX XBUJIb BUIUMOTO Jialla30Hy ajabda-pUTM CTaBaB Ie HUXKIUM 3 OJJHOYA-
CHUM TiJIBUIIEHHAM OeTa-puTMmy. Take sIBUIIE CIIOCTEPIraocs I €0 Ha MKi-
py kKoBTOrO (IoBKMHA XBUJIb H70-590 HM), HOMapaH4eBOro (JOBKUHA XBUJIb
590620 uM) Ta GLIOrO KOJIBOPIB, a TaKOXK Mif 9ac (GiHAJIBHOIO BUMIPDIOBAHHSI
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(binanbauit KorTposs). Ilin gieo 3a3HaYeHUX KOJIBLOPIB aibha-puTM 3MeHIIy-
BaBCA B cepeauboMy Ha 12%, npu oMy GeTa-pUTM 3pOCTaB B CEPEIHBOMY Ha
25% (puc. 4). ITix gac ail Ha WKIPY JOJIOHB IHIMHMX KOJIBOPIB aibda-puTM -
BUILyBaBcs abo 3ajuinaBcs 6e3 3MiH MOPIBHSIHO 3 TOYATKOBUM BHMIDIOBAHHSIM
(«10»).

B mammx ekcriepmMeHTax MiIBUIIEHHA aKTHBHOCTI aibda-puTMiB criocre-
pirajocs y cabo30pux MiTeit mif 1ie0 BUIPOMIHIOBAHHS 3 Jialla30HAMY XBUJIb
380-450 um (diomeropuit komip) Ha 25%, 480510 HM (GiakuTHHIT KoOTip) Ha
8%, 570 um (3enennit xomip) Ha 16%, 620-700 aM (yepBoHuii Kosip) Ha 33%
HOPIBHAHO 31 3HAYEHHAM J0 HpoBeleHHs ekciepumenty (puc. 4). Haitblnbin
BUpaKeHUil edeKT HiABUIEHHS AKTUBHOCTI CIIOCTEPIraBcs i €0 eJIeKTPO-
MAar"iTHOTO BUIIPOMIHIOBAaHHS 3 JIOBXKMHAMU XBWJIb B Jianazoni 620-700 M
(uepBonuit kouip) (puc. 4).

== °Qg-pUTM (/10) === g-pUTM (y IIpoueci HABYAHHS)

== B-put™ (10) === [-purM (y npoueci HABYAHHA)

*e+2¢ 3-puUTM (J10) ——9-put™ (y npoueci HABYAHHS)

0-puT™ (10) 0-puT™ (Y nIponeci HABYAHHS)
Olunmit

hinaIbHUHA KOHTPOJIL YepBOHHUI

YOpHUHI IIOMap AHYeBHIH

thioseroBuit JKOBTHI

CHHIl / 3eJICHUI

OJIAKUTHHI

Puc. 4. 3miau akTuBHOCTI ajbda-, 6eTa-, eJbTa- Ta TeTa-PUTMIB TOJOBHOIO MO3KY, IO Bij-
GyBasucs i 9ac HABYAHHS IIKIPHO-ONTUYHOMY CIPUHHSTTIO KOJILOPIB, %

Ak O6yn0 BKe 3a3HAYEHO BUINE, HA BCIX €Talmax eKCIepPUMEHTY y caabo-
30pUX JiTell CrocTepiraiocs 30LIbINEeHHsT aKTUBHOCTI JIOOOBOI YACTUHU TOJIOB-
HOTO MO3KY, IO BUKJINKAJIO OJHOYACHE TiIBUINEHHS AaKTUBHOCTI OeTa-puTMiB
(puc. 4). Ile moxke CBigIUTH PO KOHIEHTPAI yBArW YYaCHHUKIB €KCIEpH-
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MEHTy HaJ| THM, IO BJAacCHE BiAOyBaJioCa MM 9ac eKCIEePUMEHTY Ha BCiX io-
ro eramnax. Haitbinbm Bupakennit epeKT ImiBUNEHHST aKTUBHOCTI OeTa-puTMiB
CIIocTepiraBcs IiJl JI€I0 eJIEKTPOMAIrHITHOTO BHIIPOMIHIOBAHHS 3 JIOBXKHHAMU
XBUJIb B jianazoni 450-480 uM (cuiit Kosip) — Ha 41% Ta micas npoBeeHHs
BCIX €eKCIIEpIMEHTIB [T0 BU3HAYEHHIO KOJIHOPY 3a JOIMIOMOTOIO MMKIPHOTO aHaJIi3a-
Topa (binanbauil KOHTPOAb) Ha 50% MOPIBHAHO 31 3HAYEHHIAM JO [IPOBEJCHHS
ekcrepumenty (puc. 4). Haiibiibine niBuineHss akTUBHOCT] GeTa~-pUTMIB i
Jac Jiil Ha MIKIPpY JOJIOHb CUHBOTO KOJBOPY MOXKE CJIYKUTH I ITBEPI2KCHHIM
BIJIOMOI'O 3 IICUXOJIOTIT CHPUIHSTTSI KOJILOPIB (haKTy, [0 CHHI KOJIP J03BOJISIE
[IICUJINTY KOHIEHTPAIIIIO yBATU i TAKUM YMHOM CIIPUSE IPOLECY HABIaHHS [72].

Ax Oys1o B2Ke CKa3aHO BUIIE, JI0 TOYATKY €KCIEPUMEHTIB Y BCIX JOCIIIIKY-
BaHUX CJIAD030PUX JiTell aKTUBHICTH TETA-PUTMIB OyJia 3HATHO MiIBUIIEHOIO ¥
MOPIBHSAHHI 3 iHMUMHU pUTMaMU. BILUIMB €/IeKTPOMATrHITHOIO BUIIPOMiHIOBAHHST
BUJIMMOTO JIiala30Hy Ha IMIKIPHUN aHAJII3aTOp y MPOIECi HABYAHHS BUKJINKAB
y cabo30pux niTeil 3HUKEHHST AKTUBHOCTI TETa-PUTMIB Ha BCIX eTamax eKcIie-
PUMEHTY, KpIM BUITPOMIHIOBaHHS 3 JOBKUHAMH XBUJIb y Aiana3oHi 510-570 am
(3esienuii kouip) (puc. 4). Haiibinbi Bupaxkenuii edekr 3HUIKEHHsI AKTHBHO-
CTi criocTepiraBcs MiJT €10 eJIEKTPOMATrHITHOT'O BUIIPOMIHIOBAHHS 3 JIOBXKHHAMUA
XBUJIb B Aianasoni 480-510 um (GuakuTHuit Kosip) — Ha 42% MeHIIe MOPIBHAHO
31 3HAYEHHAM 0 [IPOBEJICHHS eKcrepuMenTy (puc. 4).

Takum gmHOM, MOXKHA KOHCTATYBATH, IO I Yac Jil Ha MKipy caabo-
30pUX JIiTell eJIeKTPOMArHiTHOIO BHUIIPOMIHIOBAHHSI BUIMMOIO Jialla30HY IIe-
CTH CIIEKTPAJIbHUX KOJLOPIB (YepBOHMIA, IOMapaHIeBUil, JKOBTH, GJIAKUTHUIA,
cuHiit, dioseroBuii), a Takoxk 6iIOro TA YOPHOrO KOJMBOPIB Hamu Gyso 3adi-
KCOBAHO I IBUIIEHHST OeTa-PUTMIB 3 OJHOYACHUM IIOCIA0IEHHSIM TeTa-PUTMIB.
BuHATOK CTAHOBUTH €JIEKTPOMATHITHE BUIIPOMIHIOBAHHS 3 JIOBXKUHAME XBUJTH
510-570 um (3esienuil KoJIip), Ais SKOrO HA MIKIPY NPUBOIUIIA 1O 30LIbIIEHHS
AKTUBHOCTI OeTa-puTMiB Ha 33%, ajle He BUKJIMKAJA 3HUXKEHHS TETa-PUTMIB:
TeTa-PUTMU 3AJUIIAJINCA HA TAKOMY K BUCOKOMY PiBHI, $K 1 JIO0 ITOYaTKYy €KC-
mepuMeHTy. AHaJI3yI0Un OTPUMaH] Pe3yJIbTaTH, CJIiJl 3a3HAYUTH, M0 3€JIEHUN
KOJIp Jii€ 3aCOKIfIMBO Ha IeHTpaJbHy HepBoBY cucreMy [73]. OckiibKu Tera-
PUTM aCOIIOETHCS 3 HAIIIBCOHHUM CTAHOM, TO ITITKOM JIOTIYHO, IO TIPH il 3e-
JIEHOTO KOJIOPY HA INKIPY [I0JIOHb TE€TA-PUTM B YYACHUKIB €KCIEPUMEHTY 3a-
JIMIIIABCS Ha BUCOKOMY PiBHI, B TOU Yac K IpHU il IHIMHUX KOJIBOPIB y JiTeit
repeBazkaJsia 30CePe/IZKEHICTh YBAru Ha, MPOIECi HABYAHHS MIKiPHO-ONITUIHOMY
PO3Ii3HABaHHIO KOJIBOPIB, PO IO CBIIYNTH aKTUBAIlisS 6€Ta-PUTMY 3 OTHOYA-
CHUM TIOHUKEHHSIM TEeTa-PUTMY.

Pazowm 3 migBurerHsM aKTUBHOCTI OeTa-puTMiB, Ha BCIX eTammax eKCIepu-
MEHTY y cJ1ab030pHX JiTeil TaKoXkK 3poCTajia aKTUBHICTH JeJIbTa~-PUTMIB (pHC.
4). Caij 3a3Ha4NTH, 10 OJJHOYACHO 31 3POCTAHHAM aKTHBHOCTI JI€JIBTa~-PUTMIB,
TAKOXK IIIBUILyBajIaca abo 3a/IMIIaacd Ha II0YaTKOBOMY piBHI (He 3MEHIIyo-
YUCh) AKTUBHICTH mipamiganbaux kiaitun 111 mapy sk nonsa 3 (mkipauii ana-
Jizarop), Tak 1 mong 17 (3oposuil aHasizaTop) KOpH roJioBHOro Mo3ky. Lleii
dakT MoKe Oy TH HEIIPAMUM HiATBEP/ZKEHHSIM HASBHUX B JITEPATYPI JAHUX IIPO
Te, IO MipaMiTaabHi HefPOHU KOPHU T'OJIOBHOTO MO3KY O€pyTh y4acTh y reHepa-
il nenpra-purmy [65]. HaiiGinbim Bupaskennii edeKkT i BUIEHHS] aKTUBHOCTI
JIeJIbTa-PUTMIB CIIOCTEPIiraBcs IIiJI i€ eJIeKTPOMATrHITHOI'O BUIIPOMiHIOBAHHSI
3 JOBXKHMHAMY XBUJIb B jianasoni 480-510 um (GuakurHuit Kouip), 570-590 mm



Excnepumernmanvre docaiddrcerns daxonomiprocmet... 33

(zxoBTHii KOUIip), 590-620 HM (HOMapaH4YeBHil KOJIID) Ta Iicjsd IPOBEJEHHS BCIX
€KCIIEPUMEHTIB 110 BUSHAYEHHIO KOJIbOPY 34 JIOIIOMOT'OI0 MIKIPHOTO aHAJIi3aTopa
(dinanpauit kouTposs) BianosinHo Ha 41%, 42%, 50%, 58% 6GiibIne MOpiBHIHO
31 3HAYEHHAM JI0 [IPOBEJICHHS eKcrepuMenTy (puc. 4).

Ak BUAHO 13 HaBeJIEHNX €KCIIEPUMEHTAIbHIX JTAHUX, aKTUBHICTD JI€JIbTa-
pUTMIB y c1ab030puX iTell MepEeBUIyBaia aKTHBHICTD aabda-pPUTMIB Imij Jac
Jil Ha MIKIpy JIOJIOHb €JIEKTPOMArHITHOIO BUIIPOMIHIOBAHHS TAKUX CIIEKTPAJIb-
HUX KOJIbOPIB: TIOMApPaHIe€BOr0, KOBTOTO, OJIAKUTHOTO Ta CHHBOT'O, & TaKOXK Oi-
Jioro KoJibopy. Haiibisbin BupaxkeHuMm 1eil edpekT OyB mpu il Ha IMIKIPY I0-
MapaH4IeBOro KOJILOPY, KOJIM AKTUBHICTH JI€JIbTa-PUTMIB ITEPEBUIITYyBaJIa AKTHUB-
HicTh aibda-purMmiB Ha 34%. AKTUBHICTH TeTa-pUTMIB IEPEBUINYBAJIA, AKTHB-
HICTb aabda-puUTMy i, Jac il Ha MKIpy JOJ0HB TAKUX KOJBOPIB: TOMapamHde-
BUI1, XKOBTUI, 3esieHniil, dopHuil Ta O6inuit. HaitbinbIne nepeBuiienns aK TUBHOCTI
TeTa-pUTMY HaJl ajbda-puTMOM clIocTepirauocs Ha OimoMmy Koabopi — Ha 42%,
Ha nomapandesomy — Ha 25%, Ha 3ejesomy — Ha 17%. Pisennb anbda-purmy
TIEPEBUIITYBaB PiBEHDb K JeIbTa-, TAK 1 TeTa-pUTMIB IIpH il Ha MIKIPY JIOJTOHDb
9epBOHOTO Ta (hiosleToBoro KoJsibopis. Citifl 3a3HAYNTH, IO CIIEKTD €JIEKTPOMa-
THITHUX XBUJIb BUJIUMOTO JIialla30Hy, BiOUTuX Bia pioseToBoro mamepy, MaB y
CBOEMY CKJIaJIi JIOBOJI IHTEHCHBHY KOMIIOHEHTY 3 JIOBXKMHOIO XBUJ 667,7 HM.
Tamoro mMoBoro, y cBiTi, 1o BigbuTo Bifg dioseroBoro mamepy, Oysa mpucy-
THS TIOMITHA JJOMINIKa Y€PBOHOTO KOJIBLOPY. MOXKINBO, YepBOHMIT KOJIID, IKAN Y
[ICUXOJIOTT CIPUIHSATTS KOJBOPIB BBAXKAETHCs 30y yiuBuM [73|, cuipusaB npurti-
YEeHHIO OBLILHUX TeTa- 1 JIeJIbTa-XBUJIb MO3KY, 10 MOXKE CBIIYUTHU IIPO IIi/ICHU-
JIEHH$I aKTUBAIIil IIEHTPAJIFHOI HEPBOBOI CUCTEMMU IIiJT JTI€I0 YEPBOHOI'O KOJIBOPY
Ha MIKIPY J0JIOHB (IPU BiICYTHOCTI 30POBUX CTUMYJIIB).

Taxa 3miHa PUTMIB MO3KY YYaCHHUKIB €KCIEPIMEHTY B 3aJIe?KHOCTI Bim pi-
3HUX JIOBXKWH XBUJIb €JIEKTPOMArHiTHOTO BUIIPOMIHIOBAHHS BUIMMOTO Jiala3o-
HY IIiT 9ac pO3Mi3HABAHHS KOJIBOPY i3 3aB’I3aHUMHI OUNMa 33, JOTTOMOT'OIO TKip-
HOTI'O aHAJI3aToOpa CBIIYUTH PO 3MiHY KOHIIEHTpPAIll yBaru, 1o € IPUPOHUM,
a TaKOXK IIpo 3MiHy eMoItitnoro crany. IlepeBuitiennsi piBHIB aKTUBHOCTI TETa-
1 mesbTa~-pUTMIB HaJ[ pIBHEM aKTUBHOCTI aJib(da-pPUTMY IIPH [Iil Ha MKIPY J0JOHb
BCIX JTOCJII/IZKEHUX KOJIBOPIB, KPIM UI€PBOHOrO Ta (hiosIeTOBOTO, MOYXKE CBiIInTH
PO Te, IO i/ YaC HABYAHHS IMIKiPHO-ONTUIHOMY CIIPUAHSITTIO CJa0030pi AiTn
BXOJIMJIN ¥ CTaH MiIBUIIEHOI 30CEPEI2KEHOCT1, OMU3bKUIT T0 METUTATUBHOTO.

OpHak, KOHKPETHI 3MiHM PUTMIB MO3KY B 3aJI€2KHOCTI BiJl KOHKPETHOI'O
JTaIma30Hy XBWJIb €JIEKTPOMATHITHOTO BUIPOMIHIOBAHHSI BUJIUMOIO JiAITa30HY
(KOJIBOPY) MOXKE HiITBEPRKYBATH BiIOMY #i OCTaHHIM 9acoM Bce GLIbIn 06rpyH-
TOBAHY JIOCTIIZKEHHSIMH TeOPilo PO Te, MO B 3aJI€KHOCTI BiJl BULY Ta KiTbKOCTI
indopmarii, mo HaaxomuUTh (aHAIIZYETbCs ab0 0OPOBIIIOETHCH ), AKTUBYIOTHCS
BIAMOBIHI [IISTHKY MOBKY, 110 T€HEPYIOTh BIANOBIIHI YacToTH (PUTMHU MO3KY ).
Yum Gisbina KUIBKICTH HEHPOHIB 3aiisiHa B 00poOIl iHdOpMaIlii, THM MeHIIT
YACTOTH TeHEPY€e MO30K [55].

Y BUIAIKy HAIIOTO JOC/IIXKEHHsI Pi3HI MOBKWHU XBUJIb €JIeKTPOMArHi-
THOIO BUIIPOMIHIOBAHHS BUIMMOIO Jiana3oHy (pisuuii Kousip) i € pi3HOO iH-
dopmarliiero, 1Mo MoxKe 00POOJIIOBATUCH PIZHOIO KiMbKICTIO 33 iTHUX HEHPOHiB
Ta BUKJIMKATH EHEPAIliio PI3HAX 4acToT (PUTMIB) MO3KOM.
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Bucunosku

PesynbraTu npoBeseHOro mocimKenHsT 3aKOHOMIPHOCTEM, 10 BigOyBaro-
ThCH IMiJT YaC MIKIPHO-ONTUYHOTO CHPUIAHATTS €JIeKTPOMATrHITHOTO BUITPOMIHIO-
BaHHS BUJIUMOIO Jialla30HY 3 PISHUMH JIOBXKHHAMH XBHJIb ¥ MO3KY CJab030-
pUX, JO3BOJIMJIN PO3IINPUTH HAYKOBI 3HAHHsI B 00J1acTi (biziosiorii ceHCOpHOro
cupuitasaTrs. OTpuMani Jani HacaMmIepe.l MiATBEPIKYIOTh Te, M0 Y JIIJel i3
CIADKUM 30POM Y 3BHYAWHOMY CIOKITHOMY CTaHi PUTMH MO3KY 3HAYHO Bill-
PI3HSAIOTHCS BiJI pUTMIB MO3KY y TAKOMY CTaHi JIIOJIEH i3 HOPMAJILHUM 30POM.
Bimomo, 1o y crokifiHomy cTaHi i3 3aILTIONEHIME OYNMa, ¥ TeMPsBi HafO1 b1
BUPAXKEHUM y 3/I0POBOI JIIOJIMHY TTOBUHEH OyTH aibda-pPUTM MO3KY. ¥ BUIIAJIKY
HAIIIOIO JIOCJIIJI>KEHHSI B YYaCHUKIB €KCIIEDUMEHTY 13 CJIa0KMM 30pOM Ha, [OYa-
TKY BUMIDIOBaHb y TAKMX yMOBAaX HANOLIbIN BUpaXKeHUM OYB TeTa-PUTM.

Ilig wac mpoBeeHNX €KCIIEPUMEHTIB OyJI0 BUSIBJIEHO 30LIIBbIIIEHHS aKTHUB-
HOCTI CITKIBKHM OKa Ta JIETKUX JIJISHOK 30POBOI0 aHAaJIi3aTopa IIiJl JI€0 eje-
KTPOMarHiTHOI'O BUIIPOMIHIOBAHHSI BUIUMOI'O Jialla30Hy 3 PI3HUMHU JIOBXKUHAMUI
XBWJIb IIPY BU3HAYEHHI KOJBOPY i3 3aB’s3aHUMU OYMMa, 38, JIOIOMOI'OK IIKip-
HOI'O aHaJl3aTopa, IO CBIIYUTH PO MOXKJIUBI MEXaHI3MU aJIaIlTallil HeEpBOBOI
cucTeMu JIIOJeil i3 cjabKuM 30pOM 70 YMOB HABKOJIUIITHBOI'O CEPEJIOBUINA Ta
miarBepizKye Toit dakt, 1o yci ceHcopHi cucremu (opranu 4yTTiB) OB g3aHi
MiXK c0b0I0.

PesynbraT mpoBesieHNX €KCIEPUMEHTIB TaKOXK MOKA3aJIH, 0 Pi3Hi JI0B-
2KWHU XBUJIb €JIEKTPOMATHITHOTO BUIIPOMIHIOBAHHS BUJIUMOIO JIiaNa30Hy depe3
MIKIPHUT aHAJII3aTOD 37ATHI BUK/IMKATH aKTHBAIIII0 200 IIpUTrHiYeHHs (Diziosrori-
YHUX IPOIECIB, B 3aJI€2KHOCTI BiJl KOHKPETHUX JOBXKWH XBIWIb. 1aK, HAIIPUKJIA]T,
y XOJi €KCIIePUMEHTIB OyJI0 BCTAHOBJIEHO, IO [Iisi CHHBOTO KOJBOPY Ha, IMIKipy
J0710HBb (IIpM BiJICYTHOCTI BIUIMBY CBITJIa HA 30POBHIl AHAJII3ATOD) IIPUBOJIUTH
JIO THJIBUIIEHHS PIiBHSI KOHIIGHTPAIIl yBaru, Mpo IO CBLAIWIIO MiIBUIICHHS Y
JOCTIKYyBaHUX OETa-pPUTMY MO3KY 3 OJIHOYACHUM IMOHUKEHHSIM AJIb(Da-PUTMY.
Taxoxk 6y/10 BCTAHOBJIEHO, [0 BILIUB 3€JIEHOTO KOJILOPY Ha MIKIPY J0JIOHB (Ipu
HASIBHOCT] y BUIPOOYBAHUX IIILHOI YOPHOI 1I0B’sI3KM HA O4aX) JIisB 3aCIOKIli-
JINBO HA IEHTPAJbHY HEPBOBY CHCTEMY, IO BioOparkaJyiocss y HE3MIHHO BUCO-
KoMy piBHI TeTa-puTMy. B Toi ke Wac mpum BIUIMBI Ha MIKIPY JIOJOHb KOJTHOPiB
4epBOHOro Ta (bioJIeTOBOrO (B CIEKTPI SIKOIO € JIOBIOXBUJIHOBA YEPBOHA KOMIIO-
HEHTA) CHPUSIO AKTUBAIIIl IEHTPAJILHOI HEPBOBOI CUCTEMHU, IO IPUBOIMIO JI0
BITHOCHOTO 3MEHIIEHHsT TeTa- 1 JIeJIbTa-PUTMIB ¥ TTOPIBHSIHHI 3 aabda-pUTMOM.
ITe Moxke OyTH MiITBEpP/2KEHHSIM HASIBHOCTI y JIIOJMHU MEXaHIi3MiB, 10 3a0e3-
[EYYIOTH MKIPHO-ONTUYHE CIPUIHITTS KOJIBOPY.

OTrpumani i 9ac IPOBEIEHNX eKCIIEPUMEHTIB (haKTh TOTPEOYIOThH M0IATh-
Ioro GBI PETETBHOrO Ta BCEOITHOrO TOCIIIIZKEHHS, & TAKOXK CHCTEeMATH3AI]
y BIAMOBIAHOCTI IO HaMCydacHIMNUX Teopiit (pyHKITIOHYBAaHHS MO3KY, 30KpeMa,
rojorpadidHol MOeTl COPUHHATTS Ta 00POOKU 30poBOi iH(OpMAaIii MO3KOM
BUITUX TBapuH. [1omasbIn eKcriepuMeHTH y HANPSIMKY BUBYEHHS MEXaHI3MiB
MMKiPHO-ONITUYHOTO CIPURHATTS T, 1X TEOPETUIHE OCMUCJICHHS BiIKPUIOTDH TeP-
CIIEKTUBY Y CTBOPEHHI pOOOYOI TiTOTE3M SBUIA CEHCOPHOTO 3aMIIEHHST Ta Hell-
pomacTuIHOCTI MO3KY. lle /103BOSINTH yIOCKOHAIUTH iCHYIOUYy METOIUWKY Ta
po3pobUTH HOBI MiXOAW y HABYAHHI CJIMUX Ta CJIAD030PUX PO3MIZHABAHHIO
ONITUYHUX CTUMYJIB 3a JOIMOMOIOIO TIKipH, 10 Oy/Ie CIpUATH COIHaJIbHIN aja-
nTalil TaKuX JIoJeit y CyclijibHe XKUTTH.
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PHOTOINACTIVATION in vitro OF Staphylococcus aureus
BY VISIBLE LIGHT OF DIFFERENT WAVELENGTHS

Pavlo Virych'?, Oksana Nadtoka':3, Petro Virych®>, Viktor Martynyuk*,
Vasyl Krysa®, Bogdan Krysa®®, Nataliya Kutsevol®

DOOTOIHAKTUBALIIA in vitro Staphylococcus aureus
CBITJIOM PI3HUX ALISHOK BUAMMOI'O CIIEKTPY

Hasno Bipuu, Oxcana Hadmoxa, Ilempo Bipuu, Bixmop Mapmumiox,
Bacuav Kpuca, Boedarn Kpuca, Hamanisn Kyueson

Abstract. Photodynamic therapy is an alternative method of inactivation of
pathogenic microorganisms. The advantages of this approach are the lack of
selectivity and the development of sustainability. Hard ultraviolet irradiation
is used to sterilize surfaces and some medical devices. It is equally harmful
to prokaryotic and eukaryotic cells, which limits its scope. However, light wi-
th longer wavelengths also has an antimicrobial effect. It is possible due to
presence of specific substances in bacterial cells such as photosensitizes, which
have absorption maxima in the parts of the electromagnetic spectrum that they
are irradiated. Due to the ability of photosensitizes to interact with surroundi-
ng molecules the free radicals are generated.

The target of study was determination of the antimicrobial effect of light irrradi-
ation with wavelengths of 390, 460, 530 nm. The synergistic effect of red light
(660 nm) in combination with 0.0001% methylene blue on inhibition of growth
of Staphylococcus aureus in vitro was observed.

Wild strains of Staphylococcus aureus were obtained on yolk-salt agar. The
sensitivity of microorganisms to the light irradiation was evaluated in a
suspension of bacteria. Mueller-Hinton medium was used for suspension
preparation. The suspension was incubated in a water bath for 20 minutes
at 37°C. Each experiment has control one for assessing the rate of bacterial
reproduction.
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Suspension was irradiated with monochromatic light at 390, 460, 530 and 660
nm (Lika-Led, Photonika Plus, Cherkasy) with an emission of 0.1 J/s and a
time discretization of 2 min. The calculation of the dose of radiation (J/ml)
in 10 ml bacteria suspension was carried out. The bactericidal effectiveness of
light (%) was evaluated by comparing the irradiated samples with controls,
which were not exposed to light.

The number of colonies forming units (CFU) of S. aureus in the suspension was
calculated in a Goryaev chamber. Bacteria were contrasted with 3.5 - 1073 M
acridine orange for 3 minutes. Mathematical and statistical data analysis was
performed in the Originlab 8.0 software package. The experiment was repeated
three times.

Light irradiation with a wavelength of 390 nm and energy of 0.1 J/s has
showed good bactericidal efficiency. It was shown, that irradiation dose of 10—
11 J/ml leads to death of 50% CFU in bacterial suspension. At lower irradiation
dose about 40% of microorganisms were death. An increase of energy leads to
increase in the bactericidal activity of light.

It was found that an irradiation dose of 1.5 J/ml of blue light at 460 nm initiates
the death of bacteria and contributes to the inactivation of 4-5% CFU. A
further increasing of dose to 10J/ml provides a decrease the number of CFU
up to 60%. An irradiation with green light at530 nm causes similar 460 nm
effects. The required irradiation dose for the death of bacteria in suspension is
2.5-3J/ml. An increase the last one contributes to a dramatic decrease in the
number of CFU up to 35%. A further increase in the total irradiation energy is
less effective. The maximum bactericidal effect is 50% at a dose of 14-16 J/ml.
Methylene blue has a weak bactericidal effect at concentrations above 0.01%.
It was found that at a dose of 1-1.5 J/ml (660 nm) and the presence of 0.0001%
methylene blue in the suspension, the number of CFU is reduced by 25%. The
maximum effect of 55-60% at a 4.5-5 J/ml was achieved.

Photodynamic therapy is a low-energy light at wavelengths of 390, 460 and
530 nm provides inactivation over half CFU of S. aureus in vitro. Combination
of methylene blue 0.0001% and red light (660 nm) irradiation provide a high
bactericidal effectiveness at irradiation dose 4.5-5J/ml.

Keywords: bacteria photoinactivation; photosensitizers; ultraviolet light; blue
light; green light; red light; methylene blue

Amnoranis. Ilurands edpeKTUBHOT aHTUCENTUYHOI OOPOOKKM B MEIMIUHI 3a/1U-
IIAE€THCA AKTYAJIbHUM 1 HOro BHPIIIEHHS CIIOHYKa€ IO MOIIYKY HOBHUX 3acobiB
BIUIMBY Ha IaToreHHy Mikpoduiopy. Poronunamiuna Teparmis € aJbTepHATUB-
HHUM JI0 aHTUOIOTHKIB CydYaCHUM METOJIOM IHAKTHUBAIll [TATOM€HHUX MiKpOOp-
raHi3MiB, IO 3aCHOBAHMUN Ha BUKOPHUCTaHHI pi3HHX ¢dorobionoriunnx edekrTis,
10 BUKJIMKAIOTHCH 3a JOIOMOIOIO IIOETHAHOI'O 3aCTOCYBaHHS CBITJIOBOIO BH-
npoMiHIOBaHHsI, KHACHIO 1 (doTocencubimizaropa. [lepeBaramu Takoro mimxomy
€ BIJICYTHICTH CEJIEKTMBHOCTI Ta PO3BUTKY PE3UCTEHTHOCTI GakTepiit. AK Bi-
IIOMO, KOPCTKe yabTpadiosieroBe BUIIPOMIHIOBAHHS 3aCTOCOBYIOTH JJIsI CTEPU-
Jizalil NOBEPXOHb, MEIUYHUX iHCTPyMeHTiB Tomo. CBITJIO JaHOrO JianasoHy
XBHJIb OJHAKOBO IIKIJUIMBE AK JJIs HPOKAPIOTUYHUX, TaK 1 JJIs €yKapiOTUIHUX
KJITHH, 0 I oOMexxye cdepy HOro 3acTocyBaHHs. 3a IEBHUX yMOB CBITJIO
3 OLJIBIIOIO JTOBXKMHOIO XBUJII TAKOXK MOKE BUSIBJISATH aHTUMIKPOOHY Aifo. fKIio
y 6akTepiaJbHUAX KJITHHAX IPUCYTHI cremudivuni pedoBuHu — PoToceHcudimi-
3aTOpH, SKi MalOTh MAaKCUMYMH IOTVIMHAHHS Yy IS HKaX €JIEKTPOMAarHiTHOro
CIIEKTPY — IIPH OIPOMIHEHHI Taki CIOJIYKH B3a€MOJIIOTH i3 OTOYYIOYUMHU MO-
JIeKyJlaM#, 30KpeMa KHCHIO, i I'eHepyIOTh yTBOPEHHsI TOKCUYHUX JJIs KJIITHH
BIJIbHUX PaJUKaJIiB.

HocmimkyBanu gito cBiTiia 3 goskumHamu XBuiab 390, 460, 530 HM Ta KOM-
wiekcHuit edexr depsoHoro ceimia (660HM) i3 dorocencubinizaTopom Me-
TUJIEHOBUM CHHIM Ha IHaKTHBAIIO in vitro amkumx mramis Staphylococcus
aureus. MikpoopraHizaMu oOTpruMyBaJid Ha CEPEJIOBHII >KOBTKOBO-COJILOBOI'O ara-
py (?KCA). Oniaky 4wyTnmBocTi Mikpooprauiamis mo ail cBiTsia BimmosimHOT
JOB2KUHY XBUJII POBOJAMJIN Y CYCIEH3i1 OaKTepiii, Ky rOTyBaJi Y CEPEIOBUIIL
Mionnepa-XinTona.
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Cycnensiio inky6yBaJsin Ha BostHii 6ani 20 xB npu 37°C. OnpoMiHeHHs CyClIeH-
3il mpoBogmn MoHOXpoMaTuaHUM cBiTiiom 390, 460, 530 Ta 660 M (Lika—Led,
Poronika ITmoc, Yepkacu) 3 ewmiciero 0,1 JI>k/c Ta 9acoBOIO JUCKPETU3ALIEIO
2 xB. Pospaxynok mosu onpominenusi ([IK/MJ1) IpoBOIuIM BiZHOCHO 06’eMy
cycnensil 6akrepiit, mo cranoBuiaa 10 mu. EdexruBHicTs GaxkTepuiiuHoOl il
ceiTina (%) ouiHoBaM Npy MOPIBHAHHI ONPOMIHEHNX 3pa3KiB 3 KOHTPOJILHUMH,
SK1 mepebyBajiy B aHAJIOIIYHUX yMOBAX, ajie He IiTaBaJucsa mil CBiTiIa.
Hocaimkenns il ceitia 3 nosxkunoro xsuii 390 M Ta eHepriero ewmicii 0,1 [Ix/c
[IOKa3aJid BHUCOKY OaKTepHIUAHY edEeKTUBHICTH mpu m03i ompominenHs 10—
11 Tx /mu1 GaxrepianbHol cycrensii, B peayabrari doro rune 50% KVYO. Ilpu
MEHIIHX J[03aX OIMPOMIHEHHsI BUSBJIEHO iHaKTUBaIio 6m3pk0 40% Mikpooprami-
3MiB Bij mouaTkoBol nomyJisiii. Hactymue 36iibiienss enepril cupusie JiiHIRHO-
My 3POCTaHHIO HaKTEePUIKIHOT AKTUBHOCTI cBiTs1a. BusiBiieHo, mo npu akTuBarii
cuHiM cBiTiiom 460 HM 3 103010 OIpOMiHeHHsI MeHIe, HixK 1,5 [Tk /i1, BinOyBae-
ThC clabKa iHinjamnis 3arubesi 6akTepiaJbHUX KJIITHH Ta IHAKTUBYETHCH JIUIIE
4-5% KVYO. Iloganbme 36inbmenHs nosu onpominenHst no 10 [Ix /Mo 3a6es-
negye Jiniiine smenmennas Kiibkocti KYO n0 40% Bij nmouaTkoBoil mormysisiiii
3 BUXOZOM Ha 11aTo. [ist 3ej1eH0ro cBiTyia 3 JoBXKUHOK XBUJIi 530 HM Mae 6/1r3b-
Ky J0 cuHbOro edekruBHicTb. [loyaTrkoBa /103a onmpoMiHeHHsI, HEOOXiHA JJIsI
ininjanil 3arubesni 6akTepiii y cycunensil cranosuts 2,5-3 JIxx /M1, a 11 36i1b1e-
HHs cripusie piskomy 3HMzKeHHIO KiibkocTi KYO Ha 35%. Iloganbiie 3pocranHst
CyMapHOI eHepril ONPOMiHEHHSI BUSBJISIE 3HAYHO MeHITy edeKTuBHICTb. Makcu-
MaJibHUi GakTepunuaauil edexr cranosuTh 50% npu 031 14-16 Tx /M. Me-
THUJIEHOBUI CHUHIM BUSABJSIE CJIabKi GakTepuuiHi edeKTu Mpu KOHIIEHTPAIAX
sumie 0,01%. ¥V mamomy moc/izKeHHi BUSIBJIEHO, 1110 IPH 7031 onpoMiHeHHs 1—
1,5 1>k /Mat Ta nupucytrocti y cycnensii 0,0001% MeTH/IeHOBOrO CHHBOTO Kijlb-
kicte KYO y samkyerbca nHa 25%. MakcumanbHuil eeKT KOMILJIEKCHOT il
cBiTyIa Ta ceHcubGimizaTOpa JOCAraEThC NpH 1031 onpominenHs 4,5-5 [Tk /M i
cranoeuTh 55-60%.

OmnpomineHHd in vitro nukux mramiB Staphylococcus aureus cBiTiioM 3 10BXKH-
namu xBuwib 390, 460 i 530 HM 3abe3mnedye iHaKTUBALiO OiIBII HiIK IIOJIOBUHU
KVYO y cycnensii kimiTua. 3aBIgKn KOMIUIEKCHI il gepBoHOTO cBiTIa (660 HM),
sIKe Ma€ HaNBUIIY IIPOHUKHY 3JaTHICTh Y TKAHUHH, Ta CEHCUOLII3aTOpa MeTuIe-
HOBOrO cuHBOTO Npu Koumentpanii 0,0001% nocsraeTbes Bucoka 6akTepuIuHa
aKTUBHICTH pH 1031 onpoMinenns 4,5-5 JI»k /M.

Karowosi crosa: doroinakTuBalist 6akrepiit; dorocencudbinizaropu; yisrpadio-
JIETOBE CBITJIO; CUHE CBITJIO; 3€JIEHE CBITJIO; YEPBOHE CBITJIO; METHUJIEHOBUM CHUHIM

Beryn

3 o9aTKOM BiIKPUTTS aHTUOIOTHUKIB CIIOCTEPIiraBcs 3HATHUIT TPOTPEC Y JTi-
KyBaHHI iHPEKIIHHNX 3aXBOPIOBAaHb, BUKJINKAHNX OaKTepiaJbHIMU 30y IHUKA-
M. 3TOJ0M 3’SIBUJIMCS PE3UCTEHTHI IITaMU, siKi He 9y TJIMBI 70 JIil IPUPOIHUX
aaTH6GioTHKIB [1]. 3 po3BUTKOM OpraHivuHOT XiMil PO3IOYABCsI TIOIIYK AJbTEPHA-
TUBHUX 3ac00iB iHaKTHBAIT Mikpoopra#ui3mis. Cepes HUX TOTEHIHITHO e(eKTHUB-
HUMHU aHTHOAKTeplaJlbHUME 3ac00aMU MOXKYThH OyTH OKCHIU MeTajiB (IUHKY,
tuTany) [2, 3|, manouacrnaku cpibna [4], 3omora [5] Tormo. ¥V MmemuruHi st
cTepuIi3alliil MOBEPXOHb Ta IHCTPYMEHTIB 3aCTOCOBYIOTH yabTpadioseToBe BU-
ITPOMiHIOBaHHS. Horo IIepeBaro € BiJICYTHICTh Y MIKPOOPTraHI3MiB CEJIEKTHB-
HOCTI Ta PO3BUTKY PE3UCTEHTHOCTi. AJie Takwii MeToJ| He 3aCTOCOBYIOTH IIPU
JiKyBaHHI OakTepiajbHOI KOHTaMiHAIil TKaHWH JoguHu. CBITVIO i3 OLIBIIOO
JOBXKWHOIO XBIJII TAKOXK BUsABJAE aHTUMIKpoOmy miro. Ileit meron imakTusa-
1ii Mikpooprami3miB oTprMaB HasBy doroamHaMiuHOl Teparmii. Moro edexTus-
HiCTBb 3a0€e3MeUyeThCsI HASBHICTIO ¥ OaKTepiabHIX KIITUHAX CHeUu(iTHuX pe-
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90BUH — (DOTOCEHCHOLII3aTOPIB, SIKi MAIOTh MAKCHMYMHU TTOTTHHAHHS Y IiISTH-
KaX eJIEKTPOMAarHiTHOTO CIIEKTPY, IKUM OIIPOMIHIOEThCH KJIITHHA. 3aBIsIKU 372~
THOCTI TAKOl CIIOJIYKH B3a€MOJISITH 3 OTOUYIOUUMH MOJIEKYJIaMHU, B TOMY YUCJIi
KHCHIO, PeHEePYIOThCsl TOKCUYHI st KTl BiibHI pasjmkamu [6]. Ocranni Mo-
KYTh B3AEMOJIATH 3 MEMOPaHAME KJITUH Ta IHITUMHU MIIIEHSIMH, TOPYILYI0IN
1x dbysxuii [7].

Kpim enporennux dhorocencubiizaTopiB, MOXKINBE 3aCTOCYBAHHS €K30-
reHHuX crojyk. GoroceHcndiTizaTop MOBUHEH MATH HEOOXiTHI CTPYKTYPHI 0CO-
6amBoCTi, B ToMy gmci bizuuni, xXiMiuni Ta Giosoriuni. Bimoma 3HauHa Kijib-
KIiCTh ONTUIHUX (POTOCEHCUOIMI3aTOPIB, dKi edeKTUBHI in vitro Ta in vivo. Bonn
HAJIeKaTh J0 MoXiaHuX opdipuHis, xyop- Ta dgrasonianiny (Tosayiqunosuii cu-
uiit O, MermieHoBuit cuiit, a3yp). Onrumanbaumu doroceHcubinizaTopamu €
rerpaniposmn — nopdipurn ta dramsorianiau [1]. Cepen Hux BapTO BimMiTH-
Tn psiz GapBHUKIB: MeTmsieHoBHil cuHiil [8], KypkywMmin [9], TosnyinuHOBHI cu-
miit [10] rormo.

3aBIAKN MOETHAHHIO €K30T€HHUX Ta €HJIOTeHHUX (hOTOCEHCHOiTi3aTopiB
MOTEHIHHHO MOXKJIUBe ePeKTUBHE JIIKYBaHHS OaKTepiaJbHOTO 3aparKeHHsT Bil-
KPUTHUX PaH Ta BUPA30K METOJIOM JIBOIIPOMEHEBOI (DOTOMMHAMIUHOI Teparil.
Mu BuB4Yam GakTepunuHy eDEeKTHUBHICTD Jiii BUIUMOIO CBITJIA IIPU JOBXKU-
Hi xBwib 390, 460 Ta 530 HM, sIKi TOTEHIIITHO MalOTh MilleHi y OakTepiaJbHAX
KJIITHHAX, a Takok 660 HM, sike moryimaae GapBHUK METUJICHOBUN CHHIH.

Marepiaau Ta meToau

Juxki mramu Staphylococcus aureus OTPUMYBAJIN HA CEPEJIOBHUII JKOBTKOBO-
combosoro arapy (2KCA) mactymnroro ckaagy: m’sico-nierrrornmit arap (MITA) —
70%, xmopun narpito — 10%, >koBTKOBa emynbcia B 0,9% NaCl — 20%, pH =
7,3.

YyTnuBicTh MIKpOOpPraHi3MiB 70 Jiii CBIT/Ia BiIMOBIIHOI JTOBXKWHU XBHJIL
BUBYAJIM y Cycriensii bakrepiit, siky rorysasin y cepemosuti Mrosepa-XiaTona
(r/a): rigpouizar kazeimy — 17,5, rinposizar cepig — 2, KpoXMaJjb BOIOPO3-
qurnnit (90A) — 1,5, pH=7,3. Cycnensiro, mo nepeGysasa Ha BOJgHIN Gani
nporsirom 20 xB npu 37°C i ajanTarii MiKpOOPraHi3MiB JI0 3MIiHH YMOB,
posmuBaym o 10 Myt y crasgaprHi ckjsHI npobipku 06’emom 20 mut. Koxen
JIOCJIJTHUIT 3pAa30K MaB KOHTPOJIBHUM aHAJIOT JIJISA OIIHKU IIBUJIKOCTI PO3MHO-
JKeHHs OaKTepiil Ta PO3PaXyHKY BiTHOCHO ITHOTO MOKA3HUKA €(PEKTUBHOCTI JTil
cBimia. Bei 3pasku nepebysajin Ha BojstHiil Oani mpu 37°C mpOTIroM BCHOTO
€KCIIePUMEHTY.

OnpomineHHs CycneHsil mpoBOAMIM MOHOXPOMATHIHUM CBITJIOM 3 JTOBXKU-
noro xsuii 390, 460, 530 Ta 660 um (Lika-Led, ®oronika ILioc, HYepkacu), emici-
€0 0,1 JT2x /¢ Ta 9acoBoro JucKpeTu3arieio 2 xs. Po3paxyHOK 7034 OlPOMiHEHHS
(> /M) mpoBommIn BitHOCHO 06’eMy cycriensil 6akrepiit 10 mur. InakTusarito
kostonieyTBOproounx ofuHuin (KYO) (%) onintoBanu npu nopisHsiHHI orrpoMi-
HEHUX 3Pa3KiB BiJIHOCHO KOHTPOJIBHUX, siKi Tepe0yBaJjii B TAKUX CAMUX YMOBAX,
aJjie He MijIaBaIncs Jiil cBiTIA.

Oninky edeKTUBHOCTI KOMIIJIEKCHOT J1ii METUJIEHOBOI'O CHHBOTO Ta Y€PBO-
Horo cBiTia 660 M mpoBoauan anasoriguo. Konmentparis dorocemncubimiza-
Topa y pozuuni cranosmia 0,0001%, sxkwuit gomasabca 3a 10 XB 10 mouyaTky
OIIPOMiHEHHSI.
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[TizpaxyHOK KIJIBKOCTI KOJIOHIEy TBOPIOIOYNX OJIMHUIL S. qureus y CyCIeH-
3ii mpoBoaun y kKamepi [opsieBa. BakTepil KoHTpacTyBau aKpuIHHOBAM ITOMa~
PaHYeBUM IIpU KOHIIEHTPAIl y cycreHsii 3,5 1073 M mporsirom 3 xB. BapBHEK
[Ipu 3B’g3yBaHHI 3 HYKJIETHOBHME KHUCJIOTaMu (DJIYOPECIioe y 3eseHiit 525 oM
(IHK) ra uepsouniit 650um (PHK) minguakax cuekrpy mpu iioro 30yKenui
cunim cBiTiom. s mocaimkenns iyopectientiil cycmensii bakTepiit BUKoOpu-
croByBaJsu Mikpockorn Olympus BX53 3 sominecnienranm 6oxkom X-Cite Seri-
es 120 Q i kameporo-erekropom Olympus DP72. @ororpadysasu 10 Besiukux
KBaJipaTiB Kamepu L opsieBa, migpaxoByBaym KuibkicTb KYO Ta po3paxoByBaJiu
IX KOHIIEHTpAIliio B 1 M 3a hopMyIIoro:

N:w.loog
q

e m — zarasbra Kigpkicts KYO y Besimkux KBagparax KaMepu, ¢ — KIJIbKICTh
0OpaxOBaHUX KBaJIPATIB.

Hocmian moBTroproBaju Tpudi. MaTeMaTHIHy Ta CTATUCTUIHY 0OPOOKY pe-
3yJIbTaTiB poBoamin y nporpamuomy mnaxeri Originlab 8.0.

Pe3ynabraTu Ta 06roBOpeHHS

JIikyBaHHS BIIKPUTHAX paH Ta BAPA30K YaCTO Iepedadac 3aCTOCYBAHHS
aHTHOAKTEPIAJIbHUX 3aC00IB 3 METOIO 3aI100iraHHsT PO3MHOXKEHHIO MIKpOOpraHi-
3MiB Ta MPOHUKHEHHIO 1X B OpraHi3M. BiJIBIICTh MMOMIKOKEHb 30BHIIIHIX IO~
KPUBIB CTBOPIOIOTH BOJIOT'E€ CEPEIOBUIIIE 13 3HATHOIO KiJTHKICTIO TOKUBHUAX PEYO-
BUH, IO i€aJbHO MiIXOAUTH I POCTy OakTepiit. Mu imiTyBaan Taki ymoBH,
inkybyroun S. aureus y pimkomy cepegosuini Mrosiepa—XinTona. Takum 4u-
HOM, II0YATKOBA, MTOILYJISIIis KJIITHH Yepe3 1,5—2 rojiuHu moBooBaIacs. 3a Takol
MMBUJKOCTI PO3MHOXKEHHS IMYHHA CHCTEMA OPraHi3My HAMAra€TbCs CTBOPUTHU
Gap’ep ist 3amobiraHHsi TPOHUKHEHHIO MIKPOOpraHi3miB y KpoB. B pesyibra-
Ti PO3BUBAIOTHCS THINHI BUPA3KU, SKi MEPENIKO/KAIOTH pereHepartil TKaHWH.
Bukopucranms 6aKTepUITUIHAX areHTiB, TAKAX K AaHTUOIOTHKY, 3a100irae po3-
MHOXKEHHIO MiKpoopraHi3mis. PazoM 3 TuMm BuHuKae inmra npobsjaema — 4acTHHA
MOIYJISIIII CTa€ HEYYTIUBOIO J10 il JikapchKkoro 3acoly. Ilpnunna Takoro ede-
KTY HOJISITa€ Y IPUCYTHOCTI KOHKPETHUX MillleHeill y OaKTepiaJbHUX KJITHHAX,
Ha gKi gie anTubioruk. HaBits He3HAYHI 3MiHU CKiIamy ab0 CTPYKTYPH TAKUX
MOJTIEKYJT TIEPENTKOIKAIOTh B3aEMO/Iil JIKAPCHKOTO 3ac00y 1 CIPHUSIOTH PO3BU-
TKY pe3ucTeHTHOCTI Mikpooprauizmy. Ilomepennno mu jnoBen edeKTUBHICTH
3aCTOCYBaHHS T'iJIPOTEJIEBUX ITOB’SI30K 3 HAHOYACTUHKAME CPibJia, IO € OJHUM
3 aJIbTePHATUBHUX aHTUOIOTMKAM METO[IB HECeJEeKTUBHOI 1HAKTUBAIll MIKpO-
oprauizmis [11].

IepeBaramu doropuHamivHOl Tepamil € Jiis Ha BUCOKOKOHCEPBATUBHI (Te-
monopdipunu, dasonporeinn) Mirmeni abo XK HecrenudivuHWi BILIUB Ha iHII
CKJIAJIOBI KJIITHH. TakKuM IHHOM, HACIJIKU aJANTAIHAX 3MiH MOMYJISIT Mi-
KPOOPraHi3MiB J10 il XiMi9HOrO (haKTOPy MPAKTUIHO MOBHICTIO HIBEJIOIOTHCS.

Iupoko mormmpennit MeTOM, CTEPUIII3AIl TOBEPXOHDb YJIBTPadhioIeTOBUM
BUIIPOMIHIOBAHHAM I€peI0ATIAE HECEJEKTUBHY IHAKTUBAINIO MiKPOOPTaHi3MiB.
IIpoBemeni naMu MOC/TIT2KEHHST BILTUBY CBIiT/Ia Ha iHAKTHUBAINIO JUKUX IITAMIB
S. aureus y cycnensii mokazajm BUCOKY OaKTepHUIIHY epeKTUBHICTH CBIiTIIA.
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Tak, nmpu ompowmimenni 6akTepiaJbHOI CycleH3il CBITJIOM 3 JOBKUHOIO XBUJII
390 um Ta enepriero 0,1 JIxx/c mpu mo3i onpomineras 10-11 Ix /Mo rure 50%
KVYO (puc. 1).
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Puc. 1. 3anexuicts 6akTepuiinHOl aKTUBHOCTI il cBiTyia 3 A =390 HM Ha cycneHnsito S. aureus
Bix no3u onpominenus npu E =100 mIx/c.

IIpu manux /103aX OIPOMIHEHHS CIIOCTEPIra€ThCHd BUCOKA OAKTEPHUIIMIHA
aKTHBHICTBL CBiTJla, dKa CTaHOBUTHL Om3bko 40% Bij mouaTKoBOl KiTbKOCTI
KYO. Hacryuse 36i/1bIieHHsT eHEpril CpuUsi€ MPaKTUYHO JIHIHHOMY 3pOCTaHHIO
GaKTEepUIMTHOI AKTUBHOCTI CBITJIA.

Hecmrerudiuna mist yibrpadiosreroBoro BUIpOMiHIOBaAHHS 3a0€31€Ty€EThCs
BHUCOKOIO €Hepriero (pOTOHIB, sIKi MPHU B3aEMOJil 3 OPraHiTHUMU MOJIEKYIaMU
3/1aTHI reHEepyBaTH paJuKaau. BinbHI pajukanmm jJaji MOKyTh aKTHUBHO B3ae-
MOJIISITH 3 HIIUME MOJIEKYJIAMU, TOPYIIYI0YN HOpMaJibHe (DYHKI[IOHYBAHHS CHU-
CTEeMU B MJIOMY, IpU3BOAsYn 70 3arubesi kiitud. Tomy, onpomiHeHHS CBITIOM
3 nosxkuHO0 XxBui 390 HM 3abe3neuye edextusne 3menttenns KYO S. aureus
y CycrieHsil KJIiThH.

36ibIIeHHs] JIOBXKUHNA XBUJII Ilepei0adae 3HMKEeHHsI eHeprii (poToHIB Ta
IPUCYTHICTh y KJIITHHAX NOTEHLIfIHUX MilleHeil, gKi MaiOTb MaKCUMyMHU IIO-
IJIMHAHHS Y WX JiAgHKaxX cruekTpy. CeiTio 3 noxuno xBuii 460 HM 3maTHE
MIOTJIMHATUCH TeMOTOPMIPUHOBUME TPYIIAMEU CKJIAIHUX IIPOTEIHIB, iHIIifo0Yn
KacKaJl peakliii, CIpsMOBaHUX HA [eHepAaIiio BUIbHUX pajaukasis [12]. Bussie-
HO, 0 71034 onpoMinerHs Mente 1,5 /I /it ciipusie 3arutesi e 4-5% KYO
(puc. 2). 36inbmienHs go3u onpominerns mo 10 [k /mur 3a6e3nedye npakTHIHO
Jsiniiine samxenns kKinbkocti KYO 10 40% Bij movaTKOBOI NOMYJIAIIl 3 HACTY-
[IHUM BHXOJIOM Ha I1aTo. 36lbinents qo3u onpominenns suiie 10 Ik /vt 3a-
6esneuye imakTHBamio 6iau3pko 60% Bix mouarkosol Kimbkocti KYO S. aureus.
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CBITJ10 CHHBOT TUISTHKY CHEKTPY CIIENudITHO MTOTJIHHAETHCSA PISHUMU CKJIa-
JIOBUMHU KJITHHM: TeMonopdipunamu, diiasomnporeinamu Toro. OCHOBHUI BHE-
coK 3abe31edyoTh reMonopdiputu, siki 6epyTh y4acTh B OKHUCHO-BIJIHOBHUX
nporecax KiiTuH [12]. 3ajeXHo Bl CTPYKTYDH, BOHH MalOTh JEKUIbKA MAKCH-
MyMiB morsinHanag. OCHOBHUIT 3 HUX 3HAXOMUThCA B miststmii 420-470 uM, a mo-
markoBi 510-580 um. inkom iiMoBipHO, 1m0 GAKTEPUITNIHA AKTUBHICTD CBITIIA
3 gosxkunamMu XBuIb 460 aM i 530 HM 3a0e3MeTy€eThCs TOTTHHAHHSIM CaMe IIMI
MOJIEKYJIAMH.

100

80+

70_‘ LD,, = 8,6 Jbx/mn

o0 B N
50

40 4 /{

30+

Inaktusauia KYO, %

20 4

10 +

T T
0 2 4 6 8 10 12 14 16 18 20

Jloza onpomincHHsI, JTx/Mi

Puc. 2. Banexuicts 6akrepunuaHol akTUBHOCTI 1il cBiTia 3 A = 460HM Ha cycnensioo
S. aureus Biz no3u onpominenust npu E = 100 M Ix/c.

IIpu onpominensi 3esteHuM CBiTIOM 3 JT0BXKUHOIO XBHUJI 530 HM OyII0 OTPH-
MaHO IO/i0HY /10 CHHBOI'O CBiTJIa 3ajeKHicThb. Jlo3a onpomiHeHHS 3€IeHUM CBi-
TJIOM, sTKa HeOoOXijHa s iHimjaril 3arubesi GakTepiil y cycneHsil cTaHOBUTH
2,5-3 IIxx /M (puc. 3). 36iabmenns go3u onpominenus mo 10 Ik /M crpusie
PISKOMY IIIBHINEHHIO OAKTEepUIMAHOI aKTUBHOCTI 10 35% BiI mMOYaTKOBOIL ITO-
nyssiil KYO. Iopasbimne 3poctantst cyMapHO! eHepril OnpoMiHEeHHsI He TIPU3BO-
JUTh JI0 cyTTeBol 3Miam KijbkocTi KYVO. MakcumayibHU piBeHb 1HAKTHBAIIIT
KVYO cranosurs 50% tpu 1031 onpominenns 14-16 JTxk /vt

Takum 9uHOM, OTpUMAaHI pe3ysbTarn GAKTEPUIIUIHOI AKTUBHOCTI CBIT/IA
3 poxkmHaMu XBmwiIb 390, 460 i 530 HEM BKa3yOTh Ha MPUCYTHICTH Yy KJITH-
Hax S. aureus BHyTpINmHix (hOTOCEHCHOLIIZATOPIB, sKi 3a0€31e9yIOTh BUSIBIIE-
Huit eexT.

Hespazkaroun Ha 6akTepuniuiny epeKTUBHICTh HU3HKO eHEPreTUIHOI'O CBi-
TJIa BUJUMOIO JIialla30Hy, HE MOXKJIMBO JOCITTH TIOBHOI CTEpMJI3aIll cepeso-
Buma. lle MOSICHIOEThCA MPUCYTHICTIO JEKITBKOX CUCTEM IHAKTHUBAIll BLILHUX
paauKaJsiB, B TOMy 9uCJI KUCHIO, Ta pernapamiinnx mporecis JTHK.

ITpu nepesurensi ponycruMux piBuiB peakTuBHuX popm Kuchio (POK)
BiZIOyBaeThCsd iHAYKINiS eKcIpecii eH3uMiB JeTOKCHKAIll pa3oM 3 HU3KOIO J0-



Domoinaxmusayia in vitro Staphylococcus aureus... 47

100
90 A=530 HM
80
70
60 -
50
40 - /i/ﬁ’

30

20 —- %/

10 il /

T T T T T T T T 1 T 1T 1 11
o 2 4 6 8 10 12 14 16 18 20

IraxTusamis KYO, %

Jo3a orpominenssi, Hx/mi

Puc. 3. Banexnicrs OakTepuruaHol akruBHOCTi il cBiTiia 3 A = 530HM Ha cycreHsiio
S. aureus Bix no3u onpominenus: npu E = 100 mIx/c.

JIATKOBUX CHUCTEM, sIKi BiJTHOBJIIOIOTH IOIIKOJIXKEHHsI i KOHTPOJIOITH KLIBKICTH
F62+[13]. Baxrepianphi KIiTHHE MICTATH 3HAYHY KUJIBKICTH PEryJIsiTOPiB, sKi
aytiuei 10 HoOg, opraniuanx nepokcnais ROO*, rimoxsiopury warpito (NaOCl).
Ho mux Hamexkarh TpaHckpuniiitai dakropu OxyR, PerR ta OhrR [14]. ¥V
rpaM-IMO3UTUBHUX DAKTEpiil, 10 sIKUX HAJIEXKUTH 1 S. aureus, OCHOBHI pyHKITIT
zaxucry Bijg POK Bukonye PerR [15]. 3apisku HAsIBHOCT] TAKMX CHCTEM, YaACTH-
Ha MOILYJISAIi] MIKpOOPraHi3MiB 37aTHa OOPOTUCH 3 HACIIIIKAMY [I€PEBAHTAYKEH-
HS KJIITUH TEPOKCUTHUMU PA/IUKAJIAMU Ta BUXKUBATH IIPU OITPOMIHEHHI CBITJIOM.
Tum me memrte, 3aBasgkn HecnenudidHil fil, TaKAi TiaXiT J03BOJISAE IHAKTUBY-
BaTW 3HAYHY YACTUHY MIKPOOPraHi3MiB Ta 3abe3ledye DAKTepioCTATHUHY IO
BIJTHOCHO IHINNX, CHOBLIHHIOIOYH IIBUJIKICTD 1X PO3MHOXKEHHSI.

IIpu onpominenni cycnensii S. aureus cBiTiioM 3 mOBXKuUHOIO XBrti 660 HM
He Gysio BusiBiieHo 3minu kinbkocri KYO y cycnensii (puc. 4). Sk Bimomo, j108-
FOXBUJIBOBA JIIJITHKA BUJIMMOI'O CIIEKTPY €J€KTPOMArHITHOI'O BUIIPOMIHIOBAHHS
Mag€ 3aHaJTO HU3bKY eHeprio (hoToHIB Jiyist HecterudivHol /il Ha KIITUHHI Mi-
[IeHI Ta BIUIMBAE HA HEBEJIMKY KUIBKICTH (POTOCEHCHOLII3aTOPIB, sKi MAalOTh
MaKCAMYMH TOTJINHAHHSA B Iiil 00J1acTi.

BBemenns y cucremy 30BHIMTHBOTO (hOTOCEHCUOLTI3ZATOPA Y MAINX KLIHKO-
CTSX Y KOMILJIEKC] 31 CBITJIOM TakKoXK 3abe3redye iHAKTUBYIOUY [0 HA MIiKPO-
opranizmu. Mexanizm ¢oToaumHaMITHOT il METHJIEHOBOIO CHHBOTO Ilepeadavac
rereparito POK. Tomy, ik 1 B monepeiHbOMY BUIIAIAKY 3 BHYTpPilmHiMU PHOTO-
ceHcuOLTi3aTOpaMu, TAKWMI BIUIMB IHIIIIOE€ 3aXUCHI CHCTEMH KJIITHH CIPAMOBaHI
Ha 60pOTHOY 3 OKCUIATUBHUM CTPECOM.

MetunenoBuit cuHiii TposABIse CAa0Ky OAKTEPHUIUIHY aKTHUBHICTD IIPHU
koHnenTpaniax sumie 0,01% szapnsku 3B’3yBaHHIO 3 KOMIIOHEHTaMM KJIITHH-
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Puc. 4. 3anexHicTh GaKTEPUIUIHOI AaKTUBHOCTI KOMIIJIEKCHOI il cBiTia 3 A = 660 HM Ta Me-
Tuirenosoro cuaboro (0,0001%) ma cycmensito S. aureus Bim no3m onpominenus npu E =

100 m/JIx/c.

HOI CTiHKEM OakKTepiil Ta HEraTMBHO-3aPSPKEHUMU CKJIAQJIOBAMU IUTOILIA3MHU,
MIEPEITKOKAIOYN 1X HOPMAJbHOMY (DYHKIIOHYBAHHIO. 3BaXKalOUW HAa TeE, IO
[IPU BUCOKHUX KIJTbKOCTSAX BiH TAKOXK 3/IaTE€H HETATWBHO BILIMBATU HA €yKapio-
TUYHI KJITUHYE, MU 3HU3MIA fioro konmenTpaio 1o 0,0001%, saka npakTudHo
He BILUIMBAE Ha (PYHKIIOHYBAHHs KJIITHH, y TOMY YUCJ i OakTepiii. Ajie 3aBis-
KU 3JIATHOCTI PO3NAJATHCh i €0 CBiTIa U4epBOHOI JUISHKH criekTpy (650—
680 M) Ha paIUKaIM MOXKJIMBO JOCIAITU GakTepuiuaHoro edexry. Bussieno,
mo 1pu 7031 onpominenss 1-1,5 Ik /mut kinbkicts KYO y cycnensii 3umky-
erbest Ha 25% (puc.4). Makcumasbhuii eekT OnpOMiHEHHs JOCSTaeThCs [IPU
no3i 4,55 Tk /vt i cranosuth 55-60%inaktuBoBannx KYO.

3acTocyBaHHsI KOMILIEKCHOIO TX0/y J10 (pOTOIHAKTHUBAIT MIKPOOPraHi-
3MIB Y IPUCYTHOCT] HU3bKMX KOHIIEHTPAIIl METUJIEHOBOI'O CHHBOT'O T4 9€PBOHO-
ro cimia (660 um) norpebye 3Ha4HO MeHIIol cymapHol ereprii csitia (JI 50 =
4,2 JT>x /M) BigaocHo cuuboi (460 uM, JI50 = 8,6 Ix /M) 1 3enenol (530 vy,
JI 50 = 15,6 [Tk /i) gisstnok cuekTpy. ITinxin 1o3Bosisie 3HAYHO 3HU3UTH CBi-
TJIOBE HaBaHTAYKEHHsI Ha TKAHUHU. 1 pUBaJjIa Jis CBIT/Ia MOYKe HETATUBHO BILIM-
BaTH Ha KJITHHHUN MeTaDOJIi3M pEereHepyrunx TKAaHUH Ta 3abe3medyBaru X
JIOKaJTbHUI Harpis. Tomy, KOpOTKOYACHE OMPOMIHEHHSI YEPBOHUM CBITJIOM PaH,
HA K1 IIOIIepeIHBO HAHECEHO PO34nH MeTriieHoBoro cuuboro ((~ 0,0001%), no-
TEHIITHO MOYKe iIHAKTUBYBATU 3HAYHY KiJBKICTh MIKPOOPTaHi3MiB 3 MiHIMAaJIb-
HUM HEraTUBHUM e(i)eKTOl\/I.
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Bucuosku

PorogmHAMIYTHA TEpaIis 3 BUKOPUCTAHHIM HU3bKOCHEPTeTUIHOI'O CBIiT/Ia
3 mowsxkuHamu xBuiab 390, 460 i 530 uMm 3abesneuye inakTubaliio nonan 50%
KYO S. aureus y cycnensiiiniii KyabTypi. 3aBagku seejenns B cucremy 0,0001%
METUJIEHOBOT'O CHHBOT'O Ta OITPOMIHEHHS 11 YepBOHUM CBITJIOM 3 JTJOBYXKUHOIO XBU-
Ji 660 HM JOCATAE€ThCA BHCOKA DAKTEPUIMIHA 3[IATHICTH MPU 3HAYHO HUKIIN
cyMapHiit 71031 ompowminenns. lammit cmocib imakTuBarii 6axkTepiit Mae MiHi-
MaJIbHUN HeraTUBHUI eDeKT JJIs XKUBUX TKAHUH 1 CIPUSE MBUIKOMY 3arO€HHIO
paH.
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Abstract. The paper focuses on the problem of actualizing the role of
science as a complex system in the prospects of development of society
and man. The development of science is shown to have led to the for-
mation and assertion of information and digital reality. It has accelerated
the pace of globalization in all spheres of life— from obtaining information
to knowledge, from the expansion of visual communication to stimulating
the movement of people, technology and finance. At the same time, the
introduction of scientific innovations deepens the polarization of countries,
continents and regions in terms of technological potential. The growing
complexity of the modern world can be realized by appropriate complex
thinking. The paper has revealed the main stages of formation of a new
type of personality capable of understanding the complex world, indepen-
dent decision-making, in the process of cognition and freedom of behavior
in a situation of radical transformation of values of science and culture.
The dynamics of changes in science, technology, socio-cultural and eco-
nomic life is determined as well. This situation gives rise to a new “re-
flective society”, corresponding to the initial levels of information theory
of complexity, in the context of which human activity becomes non-linear,
innovative and chaotic. It is emphasized that understanding the dynam-
ics of a complex world and its systems stimulates the emergence of new
approaches in management theory. In their context, the task of forming
complex thinking is set, the ways of its active introduction into the culture
of scientific knowledge and learning are determined.

Keywords: science; cognition; information world; complex thinking; val-
ues; technologies; knowledge

The relevance of the study

The modern world is characterized by a gap between the extraterritori-
ality of economic, financial, and managerial elites, for whom the civilization
space is open and provides all opportunities for their mobility, and the local-
ization and segmentation of the space for survival of the masses. Moreover,
the polarization of social time is also added, in the first case being intense,
qualitatively heterogeneous, vigorous, and in the second case—as extensive,
homogeneous, and reduced to an abstract quantity. Due to the rupture of
spatial and temporal structures, the tendencies of transformation of values,
the distinction between the world of everyday life and the world dominated
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by creativity, constructivism, social and scientific rationality are growing. The
gap between the world of everyday life and the world of scientific rationality,
which is deepening in the context of global information and digital reality, has
strengthened the alternative culture of thinking. One of the alternatives ap-
peals to a congratulatory, direct experience, the other —to logically balanced
procedures of evidentiary, correct and reasoned opinion. This issue problema-
tizes the sphere of scientific cognition, the sphere of thinking, and the sphere of
education as the most important complex systems capable of self-realization.
The scientific and technological complex play an important role in the intensifi-
cation of their activities, therefore knowledge has an objective significance, i.e.
does not depend on the personality of its creator and user. Given the situation,
the issue of clarifying the role of science as a complex system in the prospects
of society and man is relevant.

The purpose of the paper is to study and identify the main criteria for
resolving the contradictions caused by the dynamics of scientific knowledge and
socio-cultural changes, identify the main stages of a new personality type capa-
ble of understanding the complex world, independent decision-making, freedom
of behaviour in a radical transformation of science and culture.

Problem statement

The phenomenon of science has always been the focus of philosophy, the-
ory of cognition, cultural and interdisciplinary discourses associated with the
names of W. Vernadsky, A.Einstein, T. Kuhn, P.Feyerabend, K. Popper and
others. M. Heidegger in the work “Science and Understanding” performs ety-
mological and hermeneutic research, seeking to revive in it the meanings that
give reality to objectivity [11]. According to A.P.Ogurtsov, the evidence of
the planetary nature of science is a globalization of rational knowledge and
technical means, which has led to the globalization of science itself [8, p. 461].
L. Mikeshina states that the meanings of modern science are realized in the
values that are the focus of the interpretation of the specific scientific “inter-
est” dominating in the formation of the object of scientific research [6, p. 309].
Cultural images of science are represented in the postpositivism of T.Kuhn,
S. Tulmin, M. Polanyi, P.Feyerabend [12, p. 14]. In the context of philosoph-
ical analysis, science loses its absolute character and becomes consistent with
historically changing, relative ideals and norms of science [4]. The compara-
bility of science and philosophy is analyzed by A.Fagot-Largeault in the main
directions of their interaction [10]. S.Pinker refers science to the realm of
achievements that satisfy the interest in the world of any intellect [9, p. 385].
M. Kaku considers the role of science in the creation of artificial intelligence,
which will change the nature of work and communication, the learning process,
human development and the value system in general [3]. At the same time,
study on the technical reconstruction of the human body is becoming increas-
ingly important having contributed to discussions about human dignity and
the criteria for the demarcation between the physical and moral-value issues.
Therefore, it is especially important to study the processes of obtaining knowl-
edge in the context of contradictions and complexities generated by science and
technology of the information and digital age.
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The scientific novelty of the study is determined by the dynamics
of changes in technology, socio-cultural and economic life generated by the
development of science, and also information and digital technologies, which
leads to the pluralization of social life and cultural values. In their context,
the task of forming new, complex thinking is set, and the ways to its active
implementation in the culture of scientific knowledge and learning are identified
as well.

Methodology

General scientific methods and principles of philosophy of science, philo-
sophical anthropology, philosophy of economics and social philosophy were used
to analyze the problem. The principle of objectivity enabled considering the
scientific developments of researchers of the problems of science and method-
ological reflections of cognitive activity, and also facilitated the use of theo-
retical discourses and arguments in historical and logical sequence. The com-
bination of methods of phenomenology, philosophy of education, praxeology
allowed revealing the specifics of the prospects for the development of scien-
tific thinking in terms of information and digital reality. The methodology of
synergetics in proportion to the interdisciplinary approach and the method of
comparative studies contributed to the disclosure of the specifics of complex
thinking in solving problems of productive activities of concrete-practical and
abstract-theoretical semantic issues.

Results of the study

The modern global world demonstrates the expansion of a single system of
values and its introduction to other regions and local cultures. Therefore, many
theorists of the modern world discuss both the emergence of common values of
civilization, and the formation of the ethos of the global world, the formation of
a new man and a new “cosmopolitan ethics” (A. Giddens), the emergence of a
new planetary class — “cosmocracy” (J. Duclos), as well as the mega-society —
a global community, which appears as a goal of historical development fulfilled
in the trends of integration and disintegration. All these issues are conditioned
by the defense of the general universals of social, political, and cultural life.

A famous sociologist I. Wallerstein connects the search for the mutual uni-
versals of socio-cultural life with the classical image of science. “The supposed
rationality of the social world, as well as the supposed rationality of the phys-
ical world, presupposes the possibility of formulating provisions, like the laws
that describe this world in its entirety and retaining its force in time and space.
In other words, it implies the existence of universals that can be formulated
clearly and beautifully, which leads to the conclusion that the task of our sci-
entific activity is to formulate these universals and test them for strength. It
is clear that this is nothing more than the adaptation of Newtonian science to
the study of social realities”, says the scientist [1, p. 166].

Although science and its achievements were born within local and national
scientific communities, they had supranational, universal significance indeed.
Thus, Mendeleev’s periodic table of chemical elements, Einstein’s theory of rela-
tivity, J. M. Keynes’s macroeconomic theory, and many other scientific achieve-
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ments have long gone beyond national borders and have become the common
heritage of humanity. Since the establishment of science as a social institution,
scientists have realized themselves as equal citizens of the scientific community
responsible for truth, for the practical implementation of knowledge in applied
developments and technical innovations aimed at mastering the forces of na-
ture benefiting humanity. Therefore, science retains its globalizing potential,
as evidenced by the development and improvement of means of transportation,
communications, information networks, mass media, etc. [8, p. 460-461].

The achievements of scientific and technological progress not only elim-
inated the spatial-temporal isolation of local communities, their immersion
in a certain “territory of existence” with clearly defined boundaries, but also
“blurred” these boundaries, turning them into national and supranational. The
general direction of globalization is to create new spatial and temporal struc-
tures, which Timothy Like described as, “Space built with new technology is
quite different — it is designed, not God-given, artificial space, not natural; in-
formation in it is transmitted by machines, not people, it is rationalized, not
generalized, its scale is global, not local” [14, p. 123].

The development of science and information technology is associated with
the acceleration of globalization in all spheres of human life— from means of
communications to obtaining of information, from the expansion of the visual
media to accelerating the movement of people, goods and finances. At the same
time, global scientific and technological innovations deepen the polarization of
countries, continents, regions concerning technical equipment and development
of scientific and technological potential in terms of the degree of involvement of
national communities in the international scientific community. All this testifies
to the growing complexity of the modern world, which can now be understood
and realized by appropriate, complex thinking.

But how possible is thinking about complexity and managing complex-
ity? This question is posed by the German scientist Klaus Mainzer, one of
the leading experts in the study of complex systems, self-organization theory,
chaos theory and artificial intelligence in his work “Thinking in Complexity”
(2007), which literally means “thinking about complex”, i.e., thinking about
the complex world created primarily by the development of science. Thus, the
laws of physics discovered by science have created new conditions for every-
day life, which has become qualitatively different. Therefore, these laws have
become one of the “greatest triumphs in the intellectual history of humanity”
[13, p. 285].

Today, our understanding of the world must be a deep comprehension of
its principles, that “gravity is a distortion of space and time, and life depends
on a molecule that carries information, regulates metabolism, and reproduces
itself. The ideas of entropy, game theory, and artificial intelligence have created
new problems, which are tested by methods of 3D-visualization of the human
brain, the development of big data to track the spread of ideas. Science has also
brought the gifts of health, wealth, knowledge, and freedom”, says S.Pinker
[9, p. 386].

Therefore, complex thinking must be complex to enable us to comprehend
the complexities of the world in which we live. Complex thinking is a product
of a complex world, and with its help we try to understand the world from
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within itself, by its own means. The properties of the world, which is endowed
with complexity, and the properties that are comprehended by its thinking, are
congruent. As K. Mainzer explains, “thinking in complexity” is like dancing in
the rain, which “picks up the intentions and rhythm of the rain itself and merges
with it into one inseparable nature” [5, p. 81].

K. Mainzer believes that the methodology of complex thinking and com-
plex systems can be applied to systems of various natures, including human
and social systems, for example, to the financial markets as stability and well-
being of our societies depend on them. The reason is that we do not know the
micromovements of economic data and agents. By analogy with the fluctua-
tion of the value of shares as a statistical random motion (Brownian motion),
in physics it is the microscopic motion of small particles. Brownian motion not
only assumes statistical stability of price increases and price scales changing
(i.e. invariance of ratios when shifting or scaling), but also independence of
price growth cases (it is known that the past does not give us knowledge of the
future), continuity of price changes as a continuous curve), rough uniformity of
change of prices (normal Gaussian distribution), absence of creation of clusters
(absence of emergence of local patterns and structures) and absence of cyclic
behavior. Based on this, the Gaussian distribution leads to the idea of an ef-
ficient market, successful buying and selling of securities with doubling prices:
whether we know the past completely, partly or it is not known at all, price
changes throughout the future, which is seen as expectations [5, p. 92-93].

The analysis of the complexity of the financial process has contributed to
the development of modern theory and practice of financial activities. Financial
markets reveal some properties similar to fluid turbulence. Like fluctuations in
turbulent fluid, financial fluctuations demonstrate the property of repeatability
on all scales. During the process of turbulence in fluid, energy flow cascades are
known to occur on different scales: both on a larger scale of influence and on a
small scale of dissipation. If we apply a nonlinear and fractal approach to the
financial system, then randomness can no longer be limited to the “normal”
distribution of price changes. “Non-normal” distributions are more appropriate
to describe the “wild” turbulence of financial markets. Therefore, it is necessary
to consider the level of randomness [5, p. 94].

The complexity of the processes of the modern era is supplemented by a
new way of developing human civilization — “informationalism” (M. Castells).
Human activity in the context of the emergence of a new, informational and
communicative way of development necessarily acquires a significantly nonlin-
ear, innovative and cyclical nature. In its content, it becomes an activity of
“creative communicative construction of new active nonlinear environments
of complex realities that intersect and reproduce: material, informational,
sensory-emotional, sign-symbolic, intellectual and spiritual”, says L.S. Gor-
bunova [2, p. 37].

We are referring to the formation of a new “reflexive society”, the most
dynamic and chaotic in nature. The transition from ordered to chaotic sys-
tems corresponds to the growing complexity of information and computational
problems, correlating with the initial levels of information-computational the-
ory of complexity. Dynamic and therefore chaotic systems can be considered
as deterministic, stochastic, or quantum computers that process information
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about present and future states based on initial conditions using appropriate
dynamic equations. By its nature, quantum information provides only proba-
bilistic predictions of future states [5, p. 94-95].

Thus, to live and act in new conditions, you need a different way of think-
ing, a different way of acting. But developing complex thinking logic adequate
to complex changes is not easy, because it implies new values and new rules of
practical life. It is not possible to adapt to the new reality so quickly, there-
fore it is necessary to understand it, comprehend, and find the corresponding
rational way of activity. However, to do so, using the usual thinking and skills
of industrial culture, even in the 20th century, is not only ineffective but also
dangerous. In this situation, when almost a quarter of the 21st century has
passed, we cannot go further without developing a new type of thinking, and
with it,—mnew values and their new perception [2, p. 37-38].

The need to generalize and form complex global thinking is determined
by a new paradigm of the world process associated with the development of
the modern scientific revolution 4: 0, which has led to the formation of post-
classical science. Unique, complex systems that are developing dynamically,
where the man himself is the main component, are in the very center of its
research. However, the complexity and dynamic nature of the object of scien-
tific research (complex, open systems), the diversity of the content of its sub-
jective component form a situation of pluralism and competition of research
programs and projects that are deployed in the interdisciplinary field. This
demonstrates the space of complex thinking outside of disciplinary and “sim-
plified” paradigms focused on reduction and division (for example, human to
natural and between human and natural). But such an understanding hinders
the realization of the man’s modern attitude to nature [2, p. 42].

Only a complex paradigm enables developing a complex thinking corre-
sponding to it. The Internet is the modern paradigm. The complexity of
the global network means the growing number of personal computers, servers,
quantum computers that interact by transmitting information on the Internet
as well. Numerous “smart” devices are distributed in the intellectual environ-
ment of our daily lives. Concerning complex systems, strength arises from their
mutual collective interaction. Thus, “complex”, scientifically oriented think-
ing acts as a connecting, i.e. interdisciplinary, communicative one, forming
the ability of creative competence. At the metascientific level, comprehen-
sively exploring complex objects, transferring cognitive models from one disci-
plinary field to another, developing a common language of science, demonstrat-
ing metaparadigmatic universals, complex thinking becomes transdisciplinary
one [2, p. 44].

The result is a synthesis of the natural, social and human sciences, creating
a single view of the world. Its specificity is that it is rather a moving hologram
of the world, revealed from the place of man in it and its trajectory. But
a new picture of the world is possible only in the context of asserting the
paradigm of complexity of the world and man, nature and its roots, belonging
to it, and therefore its corresponding human existence, which constructs the
second, “artificial” nature of technology and social institutions in its collective
formation.

In such circumstances, there is a transition from “complexity” to “com-
plication”, and consequently thinking is also complicated. Substantiating the
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need for reform of thinking, E. Morin identifies two main aspects from many
aspects of complexity in thinking. The first is the combination of elements and
parts with the formation of a single whole with new properties (holism). The
second determines that any cognition, phenomenon, thinking or structure in
nature or society contains deep contradictions that constantly form a complex,
and complicate reality [7]. Complex thinking is therefore more productive,
because it constantly balances on the verge of crisis and stability, chaos and
order, goes from simple to complex and complicated, opening new horizons for
understanding the world.

Understanding the dynamics of a complex world and its systems stimu-
lates the emergence of new approaches in management theory. The impressive
complexity of the world, the growing pace of economic, geopolitical, social
change, the uncertainty of the future force a person as a subject of social activ-
ity to be more flexible, able to adapt to the situation and change his strategy
depending on changing conditions. Understanding the trends of scientific and
technological development is now impossible without an in-depth analysis of
the theory of complex systems, the general patterns of the birth of order from
chaos. As the value approach dominates scientific cognition today, the subject
of scientific cognition, when making decisions, is forced to consider different
value vectors, use his personal knowledge and heuristics developed on the basis
of cognitive experience. That is the essence of complex thinking as a process
and trend.

Conclusions

The achievements of modern civilization are stipulated by the develop-
ment of science. It has radically changed the material, cultural, and intel-
lectual life. Scientific discoveries provide answers to questions that open up
prospects for the continued existence of humanity. Due to the colossal influ-
ence of scientific and technological advances the world has become complex,
which determined the nature and possibilities of thinking. In order to com-
prehend the complexity of the modern world, thinking must also be complex.
This means nonlinearity, openness, and consequently invariance, inclusion in
the complex structure of the world in spatial and temporal aspects. Pene-
tration into the understanding of the dynamics of complex systems determines
the development of complexity management technologies, which is possible due
to complex thinking. Complex thinking creates a new dynamic image of the
world, which is self-organizing, with man involved in it.
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“Traveler, there are no roads, but you need to go further..”.
The inscription on the wall of the monastery in Toledo

Abstract. We discuss about the culturology as the system of synergetic
approaches, as a science about culture and the importance of developing
various forms of human communication, the culture of interpersonal com-
munication at the level of individuals, social groups, elites, and finally,
countries that are able to “break down barriers between countries”, to
create an open space for exchanging cultural values, teach to share, show
ethical responsibility and generosity.

Keywords: culturology; interdisciplinary approach; systems of culturology;
system of synergetic approaches

The culturology is generally accepted as a science about culture. It stud-
ies the specifics of material and spiritual culture, their birth and historical
progress, the current situation and different nations’ achievements, prospects
for development at the local society level the same as in the civilizational di-
mension.

The culturology appeared as a response to the requirement for an inte-
grated, systematic view of “culture” — a phenomenon that is studied by various
sciences, and therefore has several hundred definitions. Since the original ideas
about culture were formed from the time of Confucius and ancient philosophy,
culturology can be considered an ancient, historical science. However as a sub-
ject of more or less basic research, a special subdivision of the humanitarian
knowledge, it was singled out in the period of New Age.

The beginning of culturology starts from the philosophical investigations
of Giambattista Vico, Johann-Gottfried Herder, and Friedrich Hegel. The
term “culturology” was first proposed by the German philosopher and physicist
W. Oswald (1909).A bit later it was studied deeply by the American anthro-
pologist, ethnologist and culturologist L. White (1939). Systematic and ob-
jective certainty of culturology was provided by such researchers as M. Weber,
W. Windelband, E.Husserl, G.Simmel, E.Cassirer, G.Rickert, P.Sorokin,
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A.Toynbee, O.Spengler, K. Jaspers. That is why culturology is considered
as a young science and it is still establishing its positions.

R. Aron, M. Bakhtin, J.Geising, L.Gumilev, T.Eliot, K. Levi-Strauss,
H. Ortega-y-Gasset, K. Popper, W.Rostow made a significant contribution to
cultural studies. Ukrainian humanitarian researchers in cultural studies are also
known, in particular,they are: V. Andrushchenko, E. Golovakha, V. Kremenya,
L. Levchuk, M. Mykhalchenko, M. Popovych, M. Tarasenko, N.Khamitov,
V. Shinkaruk, and a number of other researchers. In the actual scientific con-
ceptions, the specificity of culturology is in its integrative vision of “culture”
as an original dimension of the existence and activity of human and society as
common phenomena.

The culturology is an integrative science. It connects theoretical and
practical ideas about the world of culture, which covers all areas of human life.
Based on philosophy as its own worldview and methodological basis, cultur-
ology provides a comprehensive study of culture as a holistic phenomenon in
the unity of cultural heritage of the peoples of the world, approves systematic
approaches to analyzing the culture of public policy, management, organization
of public and private life, forms axiological attitudes to ensure a comfortable
human existence in the modernized technological world.

There are two main points of view on the place of culturology in the sys-
tem of scientific knowledge:the isolationist one, which sees culture as a separate
science with its own special approach, and often replaces culturology with other
sciences — philosophy of culture, art history, sociology of culture, etc.; and the
integrative one, which considers culture in the synthesis of social and human-
itarian knowledge, expands the field of culture as a branch of knowledge that
emerged at the butt of philosophy of culture, cultural anthropology, sociology
of culture, cultural theology, cultural psychology, ethnology, history. In this
sense, culturology does not study separate cultural systems, but the univer-
sal properties inherent in all cultures, formulates general trends and patterns.
It studies culture as a holistic systemic phenomenon, sums up the knowledge
of other cultural sciences.

We share and follow the integrative approach, implemented primarily
in the studies of such well-known scientists and researchers on this issue as
G. Arendt, R. Williams, P. Virillo, J. Deleuze, J. Derrida, M. Espana, M. Kagan,
A. Mattelar, P. Moulinier, C. Polanyi, M. de Certo, L. Flory, M. Foucault. In the
research of these authors it is claimed the necessity to consider the paradigm
of culture in the context of studying its diversity, integrity, ability to influence
all aspects of social life. This view seems to us the most heuristic, constructive
and promising one.

Today this approach is successfully implemented by representatives of
The Club of Rome — a non-governmental international organization that brings
together scientists, public persons, opinion leaders and business people from
more than 30 countries. Almost two centuries after Nietzsche, The Club of
Rome scientists again proclaimed the need to reassess the values, proposing
to reconsider the place and role of a human in the world, the interaction of
cultures not as a clash, according to S. Huntington, but as a cooperation and
mutual development which is able to renew a human according to the socio-
cultural dynamics of our time, ensures overcoming the spiritual abyss of the
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fall of human values and their return to the formation of a civilization of the
peace culture without suffering, violence and war.

The authors try to understand and interpret the beginnings and patholo-
gies of the modern worldview, and describe the alternative philosophy of the
“new Enlightenment”, recognizing that the worldview is responsible for the
current crisis situations. According to the publications of the members of The
Club of Rome in recent years, the pathological features of the modern worldview
are associated with the dominance of reductionist thinking and fragmentation
of knowledge. The authors point out the perniciousness of the transition “from
the consideration of reality as a whole to the division into a large number of
small fragments” and emphasize that “the interaction of the researcher with
his object is a basic component of the act of cognition”. The Club of Rome
sees the task of culture, science and education in the formation of an integra-
tive worldview in young people, the outlines of “literacy of the future”. From
their point of view the main idea of the “new Enlightenment” should be the
transformation of thinking and the formation of a holistic worldview, humanis-
tic, open to development, appreciation of stability and concern for the future.
The basic points of the “new Enlightenment” according to The Club of Rome
scientists are the synergy — the search for wisdom, through the reconciliation
of opposites, tolerance and a new balance of opportunities [1].

The current culturological researches are based on the interdisciplinary in-
tegration of various knowledge about culture — history, philosophy, sociology,
psychology, actually, all branches of humanities. They are marked by a syn-
ergetic, voluminous approach to the analysis of the researched problems using
a wide range of modern scientific methods.

The synergetic nature of culturological researches allows us to talk about
the development of a new terminology and conceptual base: synergetic of re-
gional identities, cross-cultural dialogue, national cultural space (in particular,
Ukraine), the phenomenon of hospitality in socio-cultural space, linguo-cultural
concepts, communicative etiquette, continuum, etc. At the same time, the well-
known and well-established terminological tools in the culturology play with
new, sometimes unexpected, facets, open another depth and give impetus to
further research in related sciences. The synergetics of culture allows to gen-
eralize traditional approaches in understanding “culture”, to reveal the main,
essential, natural and at the same time to reveal new faces, functional features,
touch to a reality.

It”s common knowledge, the notion of culture has several hundred def-
initions. For example, A.Kreber and K. Klakhon in their work “Culture: A
Critical Review of Concepts and Definitions” (1952) give 180 definitions of
the term “culture”; French culturologist A.Mole—250; American researcher
R. Robin—more than 800. Most Western culturologists see it as the primacy
of the spiritual over the material. They understand culture as a complex of
spiritual symbols (Weber), a form of mental activity (Cassirer), a system of
signs, communication (Levi-Strauss), the intellectual aspect of the artificial en-
vironment (Lun), and so on. Quite common are the definitions of culture as all
that is the result of human activity, is a measure of human humanity, as all that
man has created his own mind, and not received from nature, as material and
spiritual progress of both individuals and various socio-national communities.
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Current cultural studies in Ukraine are devoted to the fundamental prob-
lems of culture in its life manifestations, including the study of synergies of
regional identities in the cultural continuum of Ukraine, humanitarian commu-
nication systems as factors of European integration, cross-cultural dialogue be-
tween Ukraine and European countries, genesis and formation of lingo-culturo-
logy in the context of anthropocentric paradigm.

Interesting culturological models of Ukrainian researchers appeared after
the declaration of independence. Becoming free from the ideological pressure
inherent in the scientific space of the former USSR, Ukrainian scholars pro-
posed a series of systematic studies of culturological profile, which enriched the
general subject field of culturology, approved a new systemic vision of culture,
its functional positioning and purpose. Systematically and universally (philo-
sophical and cultural) view of culture is represented, in particular, by the works
of professors V. Andrushchenko, Y. Bogutsky, L. Gubersky, M. Mykhalchenko,
L. Novokhatko, a number of other researchers [2].

Emphasizing the heuristic system-integrative view of culture, V. Andru-
shchenko, in particular, notes that this view allows us to understand the phe-
nomenon of culture as a universal phenomenon, as an object, phenomenon,
process (spiritual or material) created (realized) by man as a result of its mul-
tifaceted activities as a product of human life. It is no coincidence that the
concept of “culture” has long been interpreted as the result of the transfor-
mation of nature, in particular, as “land cultivation”. At the heart of culture
is work, more broadly —social production, through which material and spiri-
tual objects are created that ensure human life. “Culture” is the “heritage of
mankind” created by man (for man) by transforming nature to meet the nu-
merical needs of its existence. However, the author draws attention to the fact
that not all products of human activity can be called “culture”. Man-made
products in their essence and direction can be different, those that contribute
to human development, support its vital functions and those that destroy it.
Human creations become a “culture” only when they are an integral part of
the life process, ensure its existence and development. Thus, culture is a kind
of part of the socio-historical process of its human content, an area where ob-
jective laws, without losing objectivity, are subject to human goals to meet
human needs [3].

In V. Andrushchenko’s interpretation, this section is characterized by at
least three conditions, outside of which it is impossible to speak about culture
in the philosophical sense of the word. The first of them concerns the “par-
ticipation of the subject” (things, ideas or attitudes) in the development of
essential forces and human abilities. In this sense, culture is only that which
promotes the establishment of man as a man, develops his essential strengths
and abilities, glorifies the individual. The second condition concerns the depth
of human development of the general cultural content of the subject. An in-
comprehensible, unexplored thing (idea, process, relation), a kind of “thing in
itself”, is not a subject of culture, cannot be used adequately to its cultural
purpose. The third condition is related to the inclusion of the subject in the
context of universal practice. Those or other subjects that, due to a unique co-
incidence, found themselves outside the practice, lose (often forever) the general
cultural meaning. The normal functioning of culture, the author notes, requires
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direct life realization, sensual openness of values for the subject. Culture ap-
pears as an objectified essence of man. The degree of development of culture
is determined by the degree of human development. This understanding of
culture makes it possible to differentiate between historical types of society, to
determine their place and role in human history [4].

Further development of culturology and art history is dedicated the system-
synergetic research of Yakovlev O.V. “Synergetics of regional identities in the
cultural continuum of Ukraine of the end of the XX —the beginning of the
XXI century”. This research is a successful attempt to create a holistic picture
of the national culture of Ukraine, its history and contradictory present. The
author proposes the concept of a synergetic paradigm of building the cultural
continuum of Ukraine, reveals the specifics of the history and ethnography of
the main cultural regions of Ukraine, while emphasizing the presence of a com-
mon cultural basis. He studies the methodological principles of research from
the point of philosophy, aesthetics, culturology, ethno-culturology and region-
alism, which provided opportunities to identify universal scientific knowledge
through transcultural dialogue of local cultural and artistic phenomena at the
levels of specific-unique, cultural-historical and geocultural “chronotops”.

The author’s orientation to the regional direction and complex-system
approach in the study of transregional processes of cultural development of
Ukraine in the late XX —early XXI century contributes to the formation of
scientific understanding of the cultural continuum of Ukraine as a kind of sys-
tem of specific concepts, categories and concepts of “spiritual metaphysics”
ethnomental characteristics, geocultural and regional chronotopes. The au-
thor’s indisputable reward is the attempt to apply the theory of synergetics
to comprehend cross-regional development, transformation and integration of
regional identities into a holistic cultural continuum of Ukraine in the projec-
tion from special (regional) to universal (world) levels in order to consolidate
modern polyethnic society by transcultural project [5].

The project of synergy of culture reflects the formation of a new philo-
sophical and cultural paradigm of self-consciousness, in which culture stands
out and is justified as the basis for the integration of mankind while preserv-
ing the identity of ethnic groups and nations. Thus, at the current develop-
ment of culturology, a synergetic approach in the study of cultural space is the
“key” to a multifaceted understanding of the existence of the nation, cover-
ing all material and spiritual achievements, the cultural continuum as a whole.
Defining a new methodological basis and developing an appropriate categorical-
conceptual apparatus in the stream of systematic research opens new opportu-
nities for learning the laws of self-development and self-organization of ethno-
national cultural identity in the context of globalization.

The researches of culture in the synergetic aspect open the possibility of
reproducing a holistic picture of the national culture of modern Ukraine, de-
veloping the concept of building the cultural continuum of Ukraine and imple-
menting the conceptual synthesis of culturological research in the verification of
scientific hypotheses in international institutions of Ukraine and abroad. The
synergetic approach provides a deeper understanding of the strategy of transna-
tional development of cultural identities of Ukraine based on the generalization
of the experience of socio-cultural design in European countries. It also allows
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to formulate the basic principles and trends of modern ethnocultures, united
by historical-genetic and typological links in the space of their macro-ethnic
groups, to comprehend the idea of universalism as a worldview-methodological
correlation of universal, ethno-national and regional in cultural meanings and
forms.

M. Zakharevych’s culturological researches are interesting and worthy of
attention. The author uses the concept of socio-cultural system associated with
ideas about the role and consequences of its dynamic transformations, formu-
lated in his time by Pitirim Sorokin. Disorder, unpredictability are features
of a living historical process, which indicate the nonlinearity of the theatri-
cal system. The researcher, accordingly, considers the concept of sociocul-
tural system and dynamics of culture in the works of such leading world and
Ukrainian philosophers, sociologists, culturologists as P. Sorokin, M. Shapoval,
M. Gerrmann, O. Gvozdev, P. Rulin.

Focusing on the analysis of theatrical art, M.V. Zakharevich concludes
that theatrical art, in particular, is passed from hand to hand, from generation
to generation. Considering the eighty-year history of the famous theatrical fam-
ily of Frankivsk city, the author uses a wide source base of previously hidden
facts, documents, methodologically based on the latest historical and cultural
concept of V. Skuratovsky (“Ukrainian culture of modern times: evolution and
spasm. Previous notes”, 2007) and outlining the drama of the fate of people
from Frankivsk in the “spasm” of their activities under the rule of totalitari-
anism, the author reveals trends that have long remained outside the cultural
search [6].

Cultural studies conducted by domestic scholars in the last decade reveal
and understand the roots (origins, causes) of both the fundamental (histori-
cally determined) greatness of Ukrainian culture and the deep spiritual crisis
that gripped society at the beginning of the second millennium. According
to scientists, a spiritual crisis is a disorder (disharmony) of the inner world of
the individual (due to temporary loss of spiritual balance) in the direction of
either restoring the interrupted spiritual state, or activation of a meaningful
new spiritual state that will determine further personal development. Spiritual
crisis (as a crisis of culture) is characterized by the loss of historical memory;
deformation of morality and aesthetic values; distrust of people (authorities,
parents, teachers and friends); loss of confidence in eternal universal values;
loss of faith in the sacred —faith in God; despair in science and in human ex-
perience. Being in spiritual crisis, a person loses the ability to enjoy art, does
not feel beautiful; loses hope for the future (“hope dies last”), considers himself
no other than a loser who can do nothing, is not capable of anything. Spiritual
crisis man has no authority, does not respect heroes, does not worship symbols.
Such a person is on the edge of life and death, he can commit suicide; this per-
son is depressed; it loses the meaning of life, and with it its own dignity. After
all, a spiritual crisis is a loss of self-identity, despair of one’s own capabilities
and abilities, loss of humanity, confusion in the face of circumstances, loss of
spiritual landmarks, a kind of support on which a person stands in living space
and time.

Today, according to Umberto Eco, man loses the ability to perceive the
achievements of human culture through the prism of the “tree of life” — one of
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the most important symbols of the human race: “Finally, the king of all lists,
the Internet, a labyrinth, not a neat tree, the Internet, captivating in an inde-
scribably mystical, absolutely virtual tranquility. The Internet, which provides
us with a catalog of information that makes us feel rich and omnipotent, but
instead we lose sight of what is real-world and what is not, and we lose the
ability to distinguish truth from trifle”. [7].

Understanding this situation and introducing the concept of simulacra,
Jean Baudrillard convincingly proves that the world has entered an era of to-
tal simulation of everything and everywhere. Authorities, social institutions,
political parties, cultural institutions in the field of art, do not deal with real
problems, but conduct a simulation game on a global scale. The result of such
a game is hyperreality, which today is more real than reality itself, because
a person has to live and act only in it. Naturally, modern art occupies a spe-
cial place in the production of simulacra. Baudrillard traces how historically
the artistic image turned into a simulacrum, gradually moving away from the
reflection of reality, deforming it, and then masking its absence, to completely
deny belonging to anything but himself. This “pure simulacrum” has no pro-
totype and simulates artistic activity to create aesthetic values of pseudo-art
on non-binding simulacra, pseudo-things, parody-ironic ridicule of modernity
and the whole culture. J. Baudrillard calls virtuality a hyper-reality, which he
sees as a socio-cultural space of modernity, where traditional values are lost:
“Nowadays, the virtual decisively prevails over the actual... —realistic logic of
intimidation by the very possibility of the rea” [8, p. 33].

If we consider history as a progress of human freedom, then hyper-reality
looks like a transformation of the usual way of life on the basis of an exag-
gerated idea of freedom: — from the beginning of symbolic human activity, to
create a system of simulacra, which only conditionally and conventionally de-
note objects and events — words, pictures, stucco and carved images [8, p. 23].

A powerful system-forming link in culture today is the virtual world, which
dangerously erases the boundaries of reality, destroying the usual human co-
ordinate system: “I had a dream that night that I was a butterfly, and now I
don’t know if I'm the person I dreamed of being a butterfly or the butterfly
who dreams now that he’s human” [9].

Information technology is able to consolidate the monumental large-scale
layers of culture, producing virtual reality, which often takes precedence over
living reality, and forms a painful human dependence on it. Virtual reality
is the nonlinearity of time, the continuity of the present, and therefore does
not require memory and tradition, does not require culture to transmit experi-
ence and communication between generations, destroys its important protective
function.Culture, created by man according to his own architectural project,
needs protection from itself, needs equal realization of all its essential forces.

Since the early 2000s, humanity has entered the era of digital culture.
This concept is synonymous with the post-industrial and information society,
although the digital way of presenting information has led to serious cultural
changes already within the information society. This is not only the emergence
of new cultural forms, norms, but also—new types of fragmentation of time
and space, presented in software, online media, computer games, virtual reality
in general. The main difference between digital technologies is the convergence
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and inclusion in the global information space, which is provided by the uni-
versal language of communication of technical devices connected in an efficient
network. Digital media is not characterized by the ability to expose or store
information, but by the way and to what extent they exceed the computing
power of the human brain. Such a radical acceleration not only leveled the ge-
ographical space, which was already achieved by analog electronic media in the
twentieth century, but also led to an unprecedented implosion (compression)
of time beyond any possible physical physics. New concepts have emerged:
digital culture, digital music, painting, clip consciousness, digital and analog
sound landscape.

Digital media are based on two fundamental principles: the construction
of information in the form of binary code (numerical representation) and their
calculation using a computer (computation). The synthesis of the theories of
M. McLuhan and J. Gibson emphasizes that very important is not only the way
information is presented on the medium, but also what can be done with this
information in addition to direct perception. Digital information allows com-
putational operations with many features: data compression, processing and
transformation, nonlinear editing, high-speed search and cataloging, archiving,
instant transmission, high reliability and security. The speed of calculations
and information transmission depends on technical capacity, and all processes
do not take place in real time, commensurate with human capabilities, blurring
the boundaries of the real and virtual world, where traditional human values
are taken beyond it.

Modern powerful technical resource of reproduction of works of art, the
opportunity to travel in the virtual space of museum halls and world architec-
tural monuments opens a wide space for personal acquaintance with them and
your own aesthetic experience. But at the same time it imperceptibly blurs
the line between the uniqueness of the real and the stamp and cloning of the
virtual, technical world, turning a centuries-old sensual culture into a conveyor
belt of technical reproduction. A work of art is becoming more and more like
an art product, an art project, as a corresponding art product, which is actively
offered with the help of modern media technologies. Therefore, it should be
borne in mind that the analysis of the modern art market is at the intersection
of economics, politics, culturology, art history and requires unique research
methods and modern pedagogical approaches to reveal its values to young peo-
ple and include them in their own inner world. This will allow young people
to more adequately and independently resist the powerful onslaught of modern
media technologies with their stamps of influence on the formation of life values
far from the aesthetic and ethical nature of man. It is known that the modern
international market considers works of fine art or art product not only as a re-
sult of private artistic creativity (as a significant part of the nation’s culture),
but also as an international capital asset. This contradiction is the driving force
for many aspects of human culture, but when it grows into an artistic universal
and begins to serve a great dialogue of cultures (which leads to the definition of
specific epistemological properties of a particular culture, it reaches the highest
level of cultural reflexive consciousness which can fully express (explicate) itself
in the art form, although it aims at the general conditions of existence of hu-
man culture. Thus there are holistic, artistic and non-artistic at the same time
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(if we take them in the unity of textual and contextual conditions), stylistic
phenomena that deserve to be defined as metahistorical styles of culture, to
the perception and understanding of which should prepare young people by all
educational means, including media. In the world of powerful media commu-
nications socio — political and ideological commitment of creative intentions,
leveling its essence, manipulation of mass consciousness lead the individual to
a state of existential crisis— a confused search for himself in life and culture,
wandering in the maze, absurdity and reasonableness. In fact, the era of global
computerization is a huge maze in which you can wander in different directions,
at various levels.

A systematic understanding of the spiritual crisis (synergetic diagnosis of
the crisis of culture) allows us to understand the ways to overcome it in a specific
historical space and time. Ukrainian realities require the solution of a number of
mutually conditioned tasks, the most important of which are: 1) real provision
of economic transformations not only as material and production, but also
as the main direction of cultural development of society; 2) the development
of interpersonal communication in the context of the values of culture and
cooperation, and not as confrontation and hostility; 3) the formation of high
spirituality of the new subject of management from the lowest to the highest
(including public) management; 4) education of cognitive-aesthetic (and moral)
competencies, a sense of the beauty of human life of every citizen, the level of
his responsibility and participation in the life process.

“Beauty will save the world”, F. Dostoevsky once wrote. Continuation of
this thesis lies in the plane of understanding beauty as “the beauty of a man
who lives by the laws of culture”. The center of this beauty is art —a kind
of slice of human life, which through specific images of the world expresses its
generalized meanings. The synergetic approach forms a universal paradigm
of seeing culture as the meaning of the “beauty” of man in this world, the
greatness of his humanity and the prospects of establishment in modern realities
and in the future.

In this regard, it is appropriate to mention the words of the English theo-
retical physicist, director of research at the Center for Theoretical Cosmology at
Cambridge University Stephen Hawking (1942-2018), aimed at understanding
the fate of man and humanity in historical terms, in the contradictory present
and in the future: “right now, humanity needs to work together, more than
ever. We have faced environmental challenges — climate change, food produc-
tion, epidemics, ocean oxidation. All this suggests that the most dangerous
moment in human history has come. We have come up with technologies that
will allow us to destroy our planet. But we have not yet found a way to leave it.
Maybe in a couple of hundred years we will go to the stars and create our own
colonies. But so far we have only one planet, and we must work together to
protect it. This requires breaking down barriers between countries, not build-
ing them. For this to happen, world leaders need to acknowledge their failure.
Most resources are now in the hands of a small number of people, and we will
have to learn to share them. Not only jobs are disappearing, but also entire in-
dustries, and people need to be helped to retrain and support them financially
during this period. If countries cannot cope with the growth of migration, we
need to support global development — this is the only way to make millions of
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migrants look for a happy future in their homeland. We can do this—1I am,
in a way, a huge optimist. This will require elites— from London to Harvard,
from Cambridge to Hollywood —to learn from last year’s events. And above
all, learn our measure of humility” [10].

These words indicate the importance of developing various forms of hu-
man communication, the culture of interpersonal communication at the level of
individuals, social groups, elites, and finally, countries that are able to “break
down barriers between countries”, to create an open space for exchanging cul-
tural values, teach to share, show ethical responsibility and generosity.
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Abstract. The article highlights the concept of creativity as a complex system, identifies
signs of their relationship. It is proved that in the process of creativity there is an exchange
of information, it has its own subsystems in each field of knowledge, summarizing which
can determine its internal structure. It is indicated that creativity in the process of social
development, of course, is adaptive, starting with rock paintings that met the demands of pri-
mitive society and ending with modern scientific developments in the field of human cloning,
artificial intelligence. It is concluded that the concept of creativity as a system can maintain
its steady state, and also has the ability to increase order and complexity through adapti-
ve activity. It is determined that creativity is distinguished by its functional and dynamic
complexity, which is due to its interdisciplinarity.
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AHoTamnisi. Y crarTi BUCBITJIEHO KOHIENII0O TBOPYOCTI SK CKJIAJHY CHCTEMY, BU3HAYEHO
O3HaKMU X cropizuenHsi. JloBeseHo, 110 B MpOoIleci TBOPYOCTI BiIOYBAaEThCA B3a€MOOOMIH iH-
dopmMmariiero, BoHa Ma€ CBOI MiJCUCTEMHU Yy KOXKHIN rajy3i 3HaHb, y3araJbHIOIOYH SKi MOXKHA
Bu3Ha4IUTH 11 BHyTpimHIO 6ynoBy. Bkazano, mo TBoOpwicTb B mpoIeci CyCcHiaIbHOTO PO3BUTKY,
0€e3yMOBHO, € aJIallTUBHOIO, IIOYMHAIOYN 3 HACKEJbHUX MAaJIIOHKIB, sKi BiJIIOBifa/mm 3amuram
IIEPBICHOrO CyCHIJILCTBA i 3aBepUIyIOUN CyYaCHHMH HAyKOBHMHI PO3POOKaMH B rajy3i Kio-
HyBaHHsI JIIOJWUHMU, IITYYIHOIO IHTEJEKTy. 3POOJIEHO BUCHOBKH, IO KOHIEMIisl TBOPYOCTI, K
cuCTeMa MOKe IMiTPUMYyBaTU CBill CTAI[iOHAPHUI CTaH, a TAaKOXK Mae€ 3JaTHICTb HAPOIILyBaTH
BIIOPSAKOBAHICTD 1 CKJIAJHICTh 3a PaXyHOK aJalTUBHOI aKTUBHOCTI. Bu3snadeHo, mo TBOp-
4iCTh BUPI3HSAETHCS CBOEIO (DYHKI[IOHAJIBHOIO Ta JIMHAMIYHOIO CKJIAJIHICTIO, IO 3YMOBJIEHO 11
Mi>KIUCIUIIIHAPHICTIO.
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AxTyanbHICTb JOCJI/I2KEHHS

JIroachKa muBLTi3allist 3 MOMEHTY CBOTO 3aPOI?KEHHST TICHO TTOB’ I3aHa 3 TBOP-
3HaYEHHsT TBOPYOCTI B PO3BUTKY IMUBLII3aIil 3aBK /11 O6y/10 Bu3HAIAIbHUM. [o-
YUHAKOYM 31 CTBOPEHHs KoJieca, sKe Ha JIyMKy (iHchbKoro ueroro Acko Ilap-
moJu Brepiine 0ys10 cTBOpeHO B TpHIiIbChbKiil KyabTypi Ha TepUTOPIl CydacHOl
Vkpainu npubsiusuo 6 tucsd pokis Tromy [18, c¢. 216] i go cvoroaui, Kom mTy-
9HUI IHTEJIEKT, K pe3y/IbTaT TBOPUOIL JiSITHHOCTI JIIOAWMHU, TOBHICTIO 3MIiHIOE
HaIlll ysBJIEHHS [IPO TPAHCIOPT, HAYKY, OCBITY Ta MEJIUIIAHY.

T'enesuc cycminbcTBa — I1€ MOCIIIIOBHICTH 3MiHN TBOPYHMX aKTiB, PO3BUTOK
KyJIbTYPH, HOBUX COIIaJbHUX IHCTUTYTIB, 3MiHA BiJTHOCHH, CTBOPEHHS SKiCHO
HOBUX JyXOBHUX Ta MaTepiaJbHUX IiHHOCTe#. Bce mo mac orodye, mo cyTi,
3BOJIUTHCS 710 TBOPYOCTi. B. AHJIPYINEHKO 3a3HAYAE: «ITPUTAMAHHUN JIIOIWHI
VHIKAJIBHUA CIoCiO >KUTTsI, aKuil Bifpisuse 11 Bif TBaApUHHOTO, 3aIUIMTAETHCS
MPAKTUIHO He3MiHHUM. JI101 »KUBYTDH, MPAIIOIOTH, CTBOPIOIOTH 1 BiITBOPIO-
IOTHb KYJBTYPY, HaApPOJKYIOTh 1 BUXOBYIOTDH JIiTel, EPEKNBAIOTH MPUTAMaHHI
M 2KUTTEBI €K3UCTEHII], IePEOCMUCIIOTh icTopito» [2, ¢. 5-13]. Teopuicrs €
iCTOPUIHOIO OCHOBOIO PO3BUTKY CYCIILIBCTBA, COIIAIBLHO 3YMOBJIEHUM SIBUITIEM,
OMHIEI0 i3 POPM CYCIIBLHOI CBiTOMOCTI Ta CYCHIIBHOI MisT/IBHOCTI.

TBopua AigabHICTD y Oyab-saKiit cdepi HayKu, JiTepaTypu, MUCTEIITBA €
HEBiJI'EMHUM IIPOSBOM iCHYBAHHS JIIOJIMHUA, OCHOBOIO CYCIIIJILHOI'O IIPOTPECY Ta
PYIIIHOIO CHJIOI0 PO3BUTKY JIIO/ICTBA. HEMOXKI/IMBO YSBUTH CydacHY JIIOJIUHY
6e3 MOXKJIMBOCTI TBOPYOTO CAMOBUPAXKEHHSI, peaJii3allil TBOpYuX 37i0HOCTE.

HayxkoBe po3yMinHs TBOPYIOCTI € 9aCTHHOIO TOJIIACIIEKTHOI JOKTPUHM, 3MIiCT
SKO1 mTepebyBa€ Ha MeXKi BUBUEHHs OaraThox HayKoBux cdep. Ile ckmamme i 6a-
raTorpaHHe dABUIIE, dKe € IIPpeJIMeTOM )IOCJIi)I)KeHHH y piSHI/IX raJiy34X 3HaHb,
30KpeMa y (irocodil, mecuxoorii, megarorimi, y mpasi Ta iHIIMX HayKax, IO
BKa3y€ Ha MOJICEMAHTHUKY I[bOTO (DEHOMEHY.

Mertoro crarTti € dopmyBaHHS KOHIEMNII TBOPYOCTI SK MiKIUCITAILITI-
HApPHOI CKJIAJIHOI 8 JaIITUBHOI CHCTEMU.

PesysbTaTtun j1ocitipKeHHs

BbauaeTbes, 110 3a CBOEIO CBOIM 3MICTOM, CTPYKTYPOIO TBOPYICTh MAE CHU-
CTeMHUIT XapakTep. B Mexkax HayKOBOI JOKTPUHM, MU HE 3HAXOINMO BU3HA-
9eHHs, sike 0 BUParkKaj0 KOMILIEKCHO CyTHICHI XapaKTEPUCTUKHU I[bOTO SBUIIA,
0 YCKJIAJIHIOE MPOBEIEHHsT BCEOITHOIO JIOCTIIKEHHST TBOPYOCTI, AK 31aTHO-
CTi JIIOJUHU, SIK PI3HOBUJLY MislIBHOCTI, SIK CBOOOM i, BperITi, siK mpasa. Kpim
TOr0, OOMEYKEHHS JIOCJII/IKEHHSI BUKJIIOYHO T'ajly3€BUMU aCleKTaMU MOXKE IIPH-
3BECTH JI0 MOMUJIKOBUX CYJ/IKEHb Ta BUKPUBJIEHOTO CIPUMHSTTSA TBOPYOCTI, IKa
€ MI>KINCIUTLTIHAPHOIO KaTeropiero. ToMy mpu BU3HATEHHI 3MICTY Ta KOHIIEIITIT
TBOPYOCTI CJIiJ CACTEMHO BUKOPUCTOBYBATHU 3HAHHS CIIEIIaJIbHUX HAyK, 30Kpe-
Ma, TICUXO0JIOTi1, disocodil, mpasa ToIIIO.

Posrisgaroyn MOXKIUBICTh CTBOPEHHST 3araJIbHOT KOHIIEIIT TBOPYOCTI CJIiJT
BIZI3HAYUTH, IO B PI3HUX Tajy3sX 3HAHb 1€ MUTAHHS BUCBITIIOETHCA O Pi-
saomy. OjiHAK, v KOXKHIl rajy3i TBOPYICTh JIOC/IIZKYEThCS sIK TIEBHA, CUCTEMA.
VcTaeHnM € TOHATTS 3TiIHO 3 SKUM CUCTEeMa — TIe BiToOpaskeHHsT y CBiIOMOCTI
cy6’exra (mocsiziHuKa, cocTepirada) BaacTuBocTell 06’€KTiB Ta TX BiHOIIEHD



Konuenuyia meopuocmi ax MidHcOUCUUNATHADPHA CKRAGOHG adanmueha cucmema 13

y BUpIIeHH] 3aBIaHAs JOCITIKeH s, misHanas [19, ¢. 121]. Cknanni cucremn —
HaIIPSIMOK JTOCTII?KEHD, 10 3apa3 HabyBae XapaKTepHux puc g1o00pe chopMoBa-
HOT raJry3i HayKu 31 CBOIM 00’€KTOM, IOHSITIHHUM alapaToM, MeTOJaMK aHaJIi-
3y. Bbagaerbcst, Mo TBOpPUiCTh Ma€ ycl XapaKTepHI PUCH MiXKIUCIUILIIHAPHOL
CKJIAIHOI CUCTEMH, KA 3& CBOIM 3MICTOM € amanTuBHO0. HeoOxXiamicTs MixKam-
crurLTiHapHOrO OadeHHs dheHOMeHa TBOPYOCTI, 11 agamTaril Biamosigae moTpe-
6aM 11062 IbHOTO KOHTEKCTY COINO- 1 KyJIBTYPOTBODEHHS, KWl 3aCHOBYETHCH
Ha KPEATUBHOCTI AK IPUHITAMI CAMOBU3HAYEHHS JIIOJICHKOL JTisIJIbHOCTI.

Ax nmpaBuIIO, CKJIAIHOIO HA3UBAETHCS CUCTEMA 3 6AraThOX OB’ I3aHUX MizK
c000I0 CKJIAIHUKIB, 10, AK IIiJIe, MalOTh BJIACTUBOCTI, sIKi HE OYE€BUIHO BUILIN-
BAIOTH i3 BiaacTuBOCTell OKpemux udacTuH. Cepesl YMCIEHHUX O3HAK CKJIATHOL
CHCTEMU B HAYKOBIil JliTepaTypi HaligacTille 3ra lyloThCs BIJIKPUTICTH TAKOI CHU-
CTeMH Ta B3a€MOOOMIH iH(OpPMAII€I0, HAIBHICTD MiJICUCTEM Ta BHYTPIIIHS 0y-
noBa. JloBeneHo, Mo CKJIaJIHA CHCTEMa, 3/IaTHA JIO aJAIITUBHOI aKTHUBHOCTI 3a
PaXyHOK SIKOI IPUPOCTAIOTH KOPUCHI OCOOJIMBOCTI 1 3MEHIIYIOTHCST JAPEMHI 3111~
OHOCTI, TaKa crCTeMa 3IaTHA MiITPUMYBATH CBill cTalioHAPHUIT CTaH, & TaKOXK
3/IaTHa HAPOIILYBATH BIOPSIKOBAHICTh 1 CKJIA/HICTh 3a PaxyHOK a/IallTUBHOI
aktusHOCTi [20, p. 132].

B ocHOBi ganoro mocsiizKeHHsT JIE2KUTHh TAPaJIUTrMa aHTPOIOIEHTPUIMY,
fdKa BUBOJUTH JIIOJUHY Ha TEpIlle MicIle, & TBOPUY 3JATHICTH BBayKa€ 11 ro-
JIOBHOIO KOHCTHUTYIOYOIO XapPaKTEPUCTHKOIO. JI10/ICHbKUil IHTEJIEKT HE MUCIATHCS
103a MeKaMU TBOPYOCTI U 3JaTHOCTI JIIOAWHY JI0 CTBOPEHHSI HOBOTO Y PO3BH-
TKY HAyKW, TEXHIKH, MACTeITBa. [ 0sloBHUMU 11pObJIeMaMu AHTPOIIOIEHTPUYHO-
T'O Ti/IXO/Ty CJIiJ] BBayKATU T€, AKUM TUHOM JIIOJUHA MTOCTYTOBYETHCS 3/IATHICTIO
10 TBopYocTi. TBOpUICTh MOXKHA, PO3IVISIATH sIK 310HOCTI, 3JATHICTH 1 pa3oM
3 TUM, K TOTPe0y CaMOBUPAXKEHHSI, CAMOCTBED?KEHHS, IPUBHECEHHSI B OTOJY-
F0UMii CBIT HOBOT'O 3a/1JIs1 TIOIITYKY FAPMOHII 1 CAMOBIOCKOHAJIEHHS. 3IATHICTD 10
TBOPYOI JIisJIbHOCTI BUPI3HSIE JIIOJAUHY CePeJT IHITUX >KUBUX ICTOT 1 HE 3aJI€KUTh
BiJl BiKy, cTaHy 3/10pOB’sl, HASBHOCTI 3/IIOHOCTENl IU TAJAHTY.

3araJbHOBU3HAHO, 10 OCHOBHOIO (POPMOIO JIFOJICBKOI aKTHBHOCTI € Ipa-
KTUYHA, JisSIbHICTD, CIPsIMOBaHA Ha 3aJ0BOJIEHHS PISHOMAaHITHUX MOTPeEO, Ie-
PETBOPEHHST MATEPIaJbHOrO CBITY, CyCIIBHUX BiTHOCHH i camoi 0coOMCTOCTI.
TBepmKenus mpo Te, IO JIOAnHA (POPMYETHCS B MPOoIieci Giomcmxoa0riaHOl Ta,
COTaJILHOT €BOJIIONIT, OCHOBOIO SIKOI € JisIbHICTD y pi3uux i1 dpopmax, MOKHA,
BU3HaTH akciomomw [6, c¢. 63]. OCKiIbKM BUHUKHEHHsI i PO3BUTOK COILAJbHUX
CUCTEM € TPOJIYKTOM JIIOJICBKOI aKTHBHOCTI, TBOPUMI TPOIIEC Y IHPOKOMY CO-
IIAJILHOMY KOHTEKCTI peasi3yeThesd depe3 MPOosB IMi€l aKTUBHOCTI — JIisIBHICTD
mogman. OTKe, METOIOJIOTIIHI aHai3 TBOPYOI JisJIbHOCTI SIK OJHOTO 3 Haii-
MTOIITUPEHIINX BUJIIB COIIaJbHOI AKTUBHOCTI HE MOXKJIMBUI 0e3 3BEpHEHHS 10
coniaJapbHuX, HiTocodChKUX 1 MCUXOIOTIYHNX ACHEKTiB KaTeropii «TBOPUiCTH».

Heo6xigH0 3a3Ha4unTH, 10 HA CHOTOJHIINIHINA JeHb HE ICHYE OJIHO3HAYHOIO
MAXOMY /IO TPaKTyBaHHs TBoOpdYOocTi. Tak, mij MOHATTAM «TBOPYICTH» PO3yMi-
IOThb JiSUTbHICTD JIIOJMHU Y IPOIEC STKOI BOHA CTBOPIOE OPUTIHAJLHI ITIHHOCTI
[8, c. 277]. IcHye HayKOBa MO3WUILis, sTKA TIEPEAOATAE TPAKTYBAHHS TBOPUOCTI SIK
IIEBHOI JIiSIJIbHOCTI JIIOJIMHY, sIKa HallpaBJIEHA Ha CAMOBHUPAXKEHHS 1 camMopeaJli-
3a1iifo BHYTpIlHIX moTped ocobucrocti [1, c. 253-249].

VKpalHChKUil IUBLIICT 1 OCHOBOIIOJIO2KHUK HAYKOBUX PO3POOOK IIpaBa iH-
tenekryasabuol BiacHocTi O. Ilimompuropa Bkaszas, 1mo: «TBopua IistIbHICTB,
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abo TIPOCTO TBOPYICTH — II€ IIJECHPSIMOBAHA IHTEJIEKTyaIbHA MiSIbHICTD JIIO-
JINHU, PE3YJIHTATOM KOl € IOCh IKICHO HOBE, IO BiJIPI3HAETHCST HEIIOBTOPHICTIO,
OpHIiHAJBHICTIO 1 cycIibHO-IcTOpUYHOO yHIKaNbHICTIO> [13, ¢. 112].

B mMexkax aHTpONOIEHTPUIHOI TApaIUTMU, 3a3HAYCHUN ITiIXi HEe BUIAE-
THCSI TAKUM, IO BUCBITJIIOE 3MIiCT TBOPYOCTI K TPUPOTHOI JIIOACHKOI 3/TATHOCTI-
noTpebu Jsoauan. B Mexkax icHyiowol HOKTPUHU, MU HE 3HAXOIUMO BH3HAYEH-
He, siKe O BUPaKaJio CYyTHICHI XapaKTePUCTUKHU OO fABUINA, IO YCKJIAIHIOE
IIPOBEJICHHST BCEOITHOTO JIOCTi/IZKeHHsT TBOpYOoCTi. KpiMm TOro, oOMeKeHHsT J0CTi-
JPKCHHSI BUKJIIOYHO TaJIY3€BUMU ACIIEKTAMM MOYKE IPU3BECTH JIO ITOMUJIKOBUX
CY/I2KE€Hb Ta BUKPUBJIEHOTO CIPUITHATTS TBOPYOCTI, K& € MiKJIUCITUILIIHAPHOIO
kareropiero. ToMy pu cuCTEMHOMY BH3HAYEHHI 3MIiCTY TBOPYOCTI CJIiJT BUKOPH-
CTOBYBATH 3HAHHSA CIEIAJbHUX HAYK, 30KpeMa, MCUX0JIorii, dimocodil Tormo.
Posrsiaroan KOHITEMITI0 TBOPYOCT SIK MiKIUCIUATLTIHAPHY CKJIATHY aIalTHB-
HY CHCTEMY, CJiJlT BIIBHAYUTH, IO B PI3HUX TaJy3dX 3HAHDL 1€ IMUTAHHS BU-
CBITUIIOEThC 110 pisHOMy. OIHAK B Me€XKaX KOMILJIEKCHOTO JOC/I?KeHHST ITOTPi-
OHO BCTAHOBUTH MiXKIUCITUILIIHAPHI aCIEeKTH TOC/iKyBaHoro mousaTra. Cepen
KOHIIENIII TBOPYOCTI BUJILJIIMMO Ti T€OPil, AKi € pe3yJIbTaTOM JIOCJIiI?KEHHS Me-
XaHI3MIB 1 YMOB BUHUKHEHHS TBOPYOl aKTUBHOCTI Y MIMPOKOMY KOHTEKCTI.

Pazom 3 mapagurmoro aHTPOIOIEHTPU3MY, MPOBiHY MHi3HABAJILHY POJIb
Yy CUCTEMHOMY JIOCJTiI?KEHHI TBOPUO1 TisSITHOCTI Bifirpae aisibHicHmit minxin. Ha
nepekonannas C. II. I'ycapeBa Tta €. B.Bino3sopoBa, misiabHicHAN miaxims — 1e
rapMOHIfiHA CYKYITHICTh YCTAHOBOK, MPUHOMIB, aHCAMOJIb METOIIB, CEPel TKUX
METO/I, JISJIbHOCTI BBAXKAE€THCs IPOBITHUM, & iHIMI CTOCOBHO HBOI'O BUKOHYIOTD
obcsyroBytoay posb. Lleit mimgxin m03BoJIsi€ 30CEPEIUTU YBATY JOC/TITHUKA HE
TiTbKU Ha TpoOJIeMi BJIACHE JIisJIBHOCTI, a # Ha iHIMUX SBUINAX, Y CIIBBiIHO-
mreHHi abo B3AaEMOIT 3 AKUMU 3HAXOIUTBLCS JIIOACHKA MisabHicTh. Chim KoH-
CTaTYBATH JOCUTH IMIIMPOKI MOXKJIUBOCTI 3aCTOCYBaHHS KATETOPil «IiSIbHICTD»
JK TPUHIAT ab0 MeTOJ Mi3HAHHS y cdepi HAYKOBUX JOCTIIKEHb. [ 0TIOBHOIO
PHUCOIO0 METOY JUSIIBHOCTI € MOXKJIUBICTD IMI3HAHHS SBUINA ITPABOBOI JIIICHOCT1
Kpi3b IpU3My iCHYBaHHS TAKOI'0 YMHHUKA 7K JIIOJIChKa JidanbHicTh. Ha BiqMiny
BiJ[ METOLY, JstIBHICHAIN ITi/IX1/T IO3BOJISIE CTABUTHU Ta BUPINLYBATH OLIBII CKJIa-
JTHI HayKOBO-III3HABAJIbHI 3aBJAHHS, IO HMiATBEPIZKYETHCA PO3IMIUPEHHIM HOTO
HOCEOJIOriuHoro incrpymenrapio [4, c. 128].

Takum IUHOM, Y TIPOTIEC] TOCTIIZKEHHST TBOPYOCTI JIIOJIMHYN 3 BUKOPUCTAH-
HSIM JTiSITbHICHOTO IT/IXO0/TY, Ha HAIY AYMKY, € JIOIIJILHAM TOPYIITYBATH TUTAHHSI
HE TITBKU PO MPUHITUAIIN Ta TUIIOJIOTII0 TBOPYOTO MPOIIECY, a f PO CTPYKTYPHY
cxemy 1€l misutbHOCTI. CTPYKTYpa JIOJACHKOI JIisiIBHOCTI BUCBITJIIOETHCS y HAa-
YKOBUX KOHIIEHITiSIX TO-PI3HOMY, aJje HOpsJT i3 TUM MOYKHa BHOKPEMHUTH TakKi
CTPYKTYPHI eJIeMeHTH: 3aci0, MeTa, MOTUB, 00’€KT, Pe3y/IbTaT, CIoci0, CyH’eKT,
dopma Tormo. Cami 11i CKJIaI0BI MOXKHA BUKOPHUCTOBYBATH $IK CHCTEMHI KpU-
Tepil Ipu BHOKPEMJIEHHI TBOPYOIrO IIPOIECY, IO OOYMOBJIIOIOTHCS YUHHUKOM
JIIOACHKOI JsTbHOCTI. KOXKHWUI CKIAJIOBHI €JIEMEHT CTPYKTYPH TBOPYOIL JTisliib-
HOCTI MOK€ BUKOHYBaTH POJIb METOJIOJIOTIIHOrO aCIeKTy, 3pi3y abo IJIONIUHH,
B SAKiil BiI0yBa€ThCs MI3HAHHS Ta MIEPETBOPEHHST OTOIYIOTOTO CBITY.

TBopya gisabHICTD — O/iHE 3 HAHOIIBINT IIKABUX, CKJIAIHAX Ta OJHOIACHO
HaliMeHIIIle BUBUEHHUX SBUII y CyJacHiit Hayii. TBOpUicTh € mOTpeboIo JIIOANHN,
o 3abesredye 11 aIanTallio y COIiaJbHOMY CEPEJIOBUII, a TAKOXK 3abe3revye
JOUHAMIYHAN PO3BUTOK CyCILIBCTBA. TBOpYA MisJIBHICTD — I He JINIIE BiIKpHu-
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TTHA B NEBHIN raJiy3i HayKW, XyJ0XKHI JOCATHEHHs, CTBOPEHHSI YOTOCh HOBOTO,
IIe IIPOIIEC «HAPO/PKEHHS» HOBUX IIiJIEl, IIJIaHIB, 33/IyMiB.

TBopUiCTh HEMOXKJIMBO OXapaKTEPU3yBAaTH OJITHO3HATHO, CAME TOMY i iCHye
1118 HU3Ka MiIXOJIB Ta BU3HAYEHD, IO € PE3YIbTATOM PI3HUX METOIOJIOTITHIX
YCTAHOBOK, OaraTboxX TOYOK 30Dy i, IK HAC/II0K, MHO2KMHHOI'O PO3YMIHHS, & 1H-
KOJIX HABITH 1 MPOTHWJIEKHUX YsIBJIEHD TIPO TIe CHCTEMHE SBUINE. AKTYAJTbHIMA
po0JieMaMy BUBYEHHS TBOPYOCTI Ha CHOTOJIHI € BUOKPEMJIEHHS (DOPM Ta MeTO-
JIiB TBOPYOI JIiSIJTBHOCT, €TAITHOCTI TBOPYOIO IIPOIIECY, & TAKOXK MOr0 JTUHAMIKU
Ta CTATUKH y B3AEMO/III i3 OTPUMAHUMU PE3YJIbTATAMU.

Heobxigmo 3a3maumTy, MO TBOpYA MISILHICTH € 3aKOHOMIPDHUM €TaIloM
PO3BUTKY JIIOJCHKOI [IisJIBHOCTI, IMiICYMKOM IIOIEPETHHOr0 PO3BUTKY (DOPM i€l
TiSTBHOCTI, HOBOIO, SIKICHOIO CXOTUHKOIO (DOPMYyBaHHST OCOOMCTOCTI.

Konnenmnist TBopvocTi y dimocodii

IIpobsiema TBOpYOCTI po3ryigiaiack B Pi3HHX acrekTax (isocodpchbKux
muckypcis. Iigxoau, ki TaymMadaTb (peHOMEH TBOPYOCTI MOYXKHA 3TPYITyBaTH
V BEPTHUKAJIGHY 1 TOPU30HTAJBbHY CTPYKTYpPY. Lo BepTUKaIBLHOI CTPYKTYpH Ha-
Jexkarh dimocodebKi miaxomm, KOHIENl dKi (GOPMYyBaJINCh B JUHAMIII iCTO-
puaHOro po3BuTKy. Jlo HEUX MOXKeMO BimmecTm po3ywminHs TBOpUocTi Ilmarto-
HOM, KNI JOBOJMB: BCE, N0 BUKJIMKAE Iepexisn HeOyTTsa B OyTTS € TBOPUICTIO,
CTBOpEHHsI Oy/Ib-sIKUX TBOPIB MUCTEITBA 1 peMecjia MOXKHa HAa3BaTU TBOPUICTIO,
a BCIX CTBOPIOBaYiB — TBOpIsMU. Bin BuaiigB iBa Bum TBopuocTi: Boxy, ska
CTBOPIOE BiYHI I[IHHOCTI; 1 JIIOJCHKY, IO 3aJ€KUTh Bi JIFOJUHA i 0OMEKYETbCsT
9aCOBUME PaMKAMU.

Y cepeanboBiuHiit dimocodil Oy10 1Ba TPOTUIEKHI MIXOAN IO TBOPUO-
CTi: TEOJIOTIYHMUIA 1 JIOTIKO-THOCEOJIOriYHIi. 3riHO TeoJoriyHol Teopii, TBOp-
4iCTh € BUKJIIOYHE IIPaBO, IpeporaruBa bora, sikuii TBoputs cBiT. [Ipencrasuu-
KU JIOTIKO-THOCEOJIOTITHOI'O HAIIPSIMY B OCHOBI TBOPYOCTI BOAYaJsIu JIOTIKY OINH-
KU apryMEeHTIB T0JI0 1X iICTUHHOCTI UM HEICTUHHOCTI.

Enoxa Bigpomxkenns 306aratuia CBiT TBOpaMu TaKuX MUTIUB sK: Jleonap-
10 na Bimai, M. Komnepsix, Txxopmaxo Bpyso, Tixo ge Bpare, 1. Kerrep, Ta-
gineo Tastineit, @.Bekon. B meit mepion, mMucTenTBo Ta JiTeparypa JOMiHY-
Bas HaJ dimocodiero. ¥ Hosumit gac dinocodcenki imei P. lekapra 3acnoBami
Ha METOJAaX CyMHIBY y TBOPYOCTi CTa/J Iy OCHOBOIO (POPMYBAHHS PAIiOHAJIHHOL
KynbTypu. 1. Kant po3kpruBas TBOPYICTH 4epe3 MPOLYKTUBHY YsBY, sIKa IIO€JI-
Hye ayTTeBe i parmionanbhe miznanus. @. [eress BBaXkaB, 110 aOCOJIIOTHA, i/1€51
HaJIiJIeHa TBOPYOIO €HEPTi€lo i BOHA € TBOPYUM HAYAJIOM ITPUPOIU Ta JIFOIMHU.
l'eresib OTOTOKHIOBAB PO3BUTOK i TBOPUICTb.

Orxke, aHAII3YIOYN BEPTUKAJIBHY CTPYKTYPY biocodChKuX MiIXOIiB 10
TBOPYOCTI, MOYKHA 3POOUTH BUCHOBOK, IO KOHIIEMINiSI TBOPYOCTI K CKJIATHA
CHCTEMAa € aTalTUBHOIO, TOOTO 3MIHIOETHCS HA OCHOBI HOBOI iH(OpMAaIIii; emep-
JPKEHTHOIO — PO3BUBAETHCS BiJI iCHYIOWOr0 JI0 BUHUKA4I0ro. Teopist ckiraHo-
CTi JIO3BOJISIE TIEPEHECTH Y BEPTUKAJILHY CTPYKTYPY JOCIIiJI2KYBAHOI KOHIICTIITil,
MiIXOIN SKi CTAJIM YCIINTHAMA B (piocodil TBOPIOCTI.

TopuszonTansiy cTpykTypy dimocodil TBOPIOCTI CKIIAIAIOTH YCTAIEH] Ti-
xoan. B. HoBikoB 3a3natae: «dinocodchbKe BI€HHS PO TBOPUICTh — II€ € Hi 0
inme, gk JiaJeKTHKa PyXY, JOPO3BUHEHA JI0 JlaJIeKTUKHU JTiSIbHOCTI 1 TOTOMY —
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JI0 JIIAJIEKTUKNA TBOPYOCTI, JIO JIiaJIeKTUKU SK Teopil i MeToJ0JI0ril TBOPYOCTi.
Takum gwmHOM, TIpaBUIbHINTE Oy/e TOBOPUTHU HE PO CTBOPEHHS TEOpil TBOP-
40CTi, aJje 1po nocraBaHHs imocodil dimocodiero TBopuocri. Came ToMy, 110
Teopist TBOpUoCTi — 1€ 1 € dimocodia (maykosa, GesymoBHO) gk dinocodis
TBOPYOCTI, HEMAE 2KOJIHOI MMOTPEOU <«IOPsifi» 3 HEI0, a 99U TO «B paMKaxy» ¢i-
Jiocodii, «cTBOpIOBATH» SKYCh 0CO0JUBY (ase, miIKpecaioeMo — (inocodebky)
Teopito TBOpUoCTi» [9, ¢. 113].

Ak 6aammo, y dinocodil TakoK iCHYIOTh HAyKOBO OOTPYHTOBaHI Teopil,
0/10 BU3HAYEHHsI (PEHOMEHY TBOPYOCTI, IO BiIIIOBIJAOTH O3HAKAM CKJIATHOI
cucremn. Iloromxkytounce 3 gymkxoio b. HosikoBa y ToMy, Mo HeMae *KOIHOI
noTpedbu B Mexkax pirocodii, «CTBOPIOBATH» AKYCh 0COOMUBY (PitocoPChbKy Te-
opito TBopuocTi. Pazom 3 TuM, MOIIIBHO PO3T/IsAIaTH KOHIIEMIHIO TBOPYOCTI,
AK MIXKJIUCIUIUIIHAPHY CKJIQJIHY CHUCTEMY, aJI2Ke Iie JIA€ MOXKJIMBICTH 1100Yy10BU
CUHTE3Y Ta BUCBITJICHHS TeOpil caMoOopraHizaliii B cucteMax pi3HOl IPUPOJIU, Ha,
OCHOBI yHiIBepCaJbHUX TaIy3€BUX ITiIXOIB.

Ecrernunnit acrekt TBOpUYocTi B cydacHiit dimocodcepkiit gy rpyH-
TOBHO Po3pobsero B mpausx A.Kanapcbkoro, Ae miajeKTUYHUN IiAXig op-
TaHIYHO TEPEITITAEThCA 3 eCTeTUIHOI0 TTpobsiemarukoro. Takwit miaxim, TobTo
MOPaJbHO-ECTETHYIHA TPOOIEMATHKA TBOPYOCT, KA AHAJII3YETHCA KPi3b MPU-
3My MIaJIEKTUIHOI JIOTIKH, JI03BOJIE OCMUCTUTH (DEHOMEH TBOPYOCTI B JIUHA-
JB Ha TBOPYICTH. Bix 06’€KTUBHO i€ iCTUTIHOTO, /16 TBOPYICTD I IKOPSIETHCS
00’eKTHBHIt HeOOXiaHOCTI Ta 00’€KTUBHUM YWHHUKAM, /IO IOIVISIB Ha TBOP-
4iCTh, KOTPa ePEeBOIUTD 1HIeTEPMIiHI3M TBOPYOTO IPOIECY V TAKUil CTaH, SKUi
MOXKHA, O3HAUUTH KATEropi€ro «CBaBLLIs MUTIs>. [loryismu Ha deHoMeH TBOD-
90CTI 3aXiJHIX TEOPETUKIB 00’ €THYIOThCS IIEPEBAYKHO 1/1€aTICTHIHOIO OHTOJIOTI-
€10. [measiaM TpakTye TBOPUICTh SK ieifHy OIepKUMICTh, SK CHHTE3 CBiIOMOrO
i mecimomoro (Ilesutinr), gK «KUBOTBOPHUil moaux Hecsimomoro» (laprman),
stk mictnuny iaTyinito (Beprcon). Ocobumsy cropiaky y dimocodebkomy mo-
CTYIIl OCMUCJIEHHsT (DEHOMEHa, TBOPYOCTI B cydacHiil disocodil 3aiiMae mocTMo-
JEPHI3M IKUH BUXOIUTH 3 iJ1el JEMOKPATUIHOT'O TEOPETUIHOIO TTIOPAJII3MY, Ta
i3 TBEp/IKEeHHsI, 3T1JIHO 3 SIKUM HEe MOXKHA BUXOJIUTHU B MOsICHEHHI CBITY 3 SIKOICH
omHi€l sToriuHol cxeMu, 60 CBIT € pI3HOMAHITHUM i TPOIOHYE MPOTPaMy BiIKH-
JIaHHSI MOHI3My B3araJi i B TBopuocti 30Kkpema [12, c. 219).

V3araJpHIOIOYNA TOPU30HTAJIBHY CTPYKTYPY HiJAXOIIB O TBOpYOCTi y i-
JIOCOCHKIl JTyMIT CJIiJi BUOKPDEMUATH €CTEeTUYHUIl MiIXif, ijeaqicTuaHuis, Te-
opito mocTMozepHiaMy Ta iH. Y dinocodil Teopisi TBOpUOCTi iHTEpIpETOBAaHA
piznomaHiTHEME (DiTOCODCHKO-CBITOIISTHIMEI CTYIisIMU, SKi yTBOPIOIOTH I'O-
PU30HTAIbHY 1 BEPTUKAJIbHY CHCTEMY (DiTOCOMDCHKO-HAYKOBUX JTOCTIIZKEHD.

Konnenmisi TBOPYOCTi y IICUXOJIOTIT

TBopya JIis/IbHICTH € 3AaKOHOMIPDHUM €TaIlOM PO3BUTKY JIIOJCHKOI JTist/IbHO-
CTi, TiJICYyMKOM TIOIIEPEIHBOTO PO3BUTKY (hOPM IHET JTislTbHOCTI, HOBOIO, SIKICHOIO
CXOJIMHKOI0 (hOPMyBaHHS 0cOOUCTOCTI. PO3ryisimarotun KOHIEIII0 TBOPYOCTI sIK
CUCTEMY, JOILIBHO 3BEPHYTH yBary Ha IICAXOJIOTIYHI Teopil TBOPYOCTI.

JlocmiKeHHsT TICUX0JIOTiT TBOPYOCTi 3’ aBuIuCh B KiHii XIX — Ha MOIaTKy
XX cToymiTTSI Ha OCHOBI pO3POOKM Teopil TBOpUOCTi. 3alovaTKyBaIl JOCIIIzKe-
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uus npobsem tBopuocti T. Pibo ta I1. K. Exnrensmeiiep. Iliznime C. O. 'pyzen-
Oepr 3poOUB OJHY 3 HEPIUX CIpod IIMTH TEBHOTO CHHTE3Y PI3HUX HANPIMKIB
y JIOCJIiJIZKeHH] TBOpYocCTi. Y IJIoMy 2K Ha IIOYaTKOBOMY €Talli PO3BUTKY IICHXO-
JIOTi1 TBOPYOCTI IEPEBAKAJIN TEOPETUIHI JOCITIIZKEHHST XYTO2KHBOI Ta HAYKOBO-
dinocodcepkoi TBopuocTi. OcTaHHs PO3IIISIAIACH SK SICKPABO BUPAXKEHUI TTPO-
B CBODO/M JIIOJICHKOTO JIyXY, KWW JTy?Ke BaXKKO ab0 B3arajii HEMOXKJINBO HAy-
KOBO BUBYATH, HA sIKUil HE 3/MaTHA BIUIMBATU CBIIOMA JisITIbHICTD JiIoauHE |18,
c. 72].

HaykoBe BuBUY€HHsI TBOPYOCTI CIIPHUSJIO CTPIMKOMY PO3BUTKY BHPOOHU-
ITBA HA MOYATKY XX CT. 3’SIBUJINCS JOCJIiI?KEHHS HAYKOBOI TBOPYOCTI SIK OJTHIET
3 IEHTPAJIBHUX IPOOJIEM HAYKO3HABCTBA, [0 MAJIM IPAKTUIHI 3aBJAHHS HAPO-
MIyBaHHSA TBOPYOTO MOTEHIHATIY, 30KpeMa, KOMILIEKCHI PO3poOKHU MOTeOHICTIB,
Bizmomux mie sk Xapkiscbka mkoda (O. M. Becenosebkuii, [1. M. Oscanuko-Ky-
smukoBcekuit, O. O. ITore6us Ta iH.) [15]. ¥V neHTpi H0oCiiizKeHb TBOPIOCT 110~
ro Iepiojy — IpUPOJa TBOPUOCTi, MEXaHI3MU TBOPUYOTO MPOIECY, METOIH KO-
ro JOCJiyKeHHs. [0JI0BHA POJIb y TBOPYOMY IIPOIECI BiIBOAMIACD IHTYIII sIK
KYJbMIiHAIIITHOMY MOMEHTY TBOPYOT'O IPOIIECY, IO IIPUXOBAHUN Y ITiJICB1IOMO-
CTi JIFOJIMHMU.

Y 20-1i poku XX cTOJITTS /10 TPOOJIEMU IIPUPOJIA TBOPUOCTI 3BEPTAETHCS
B. M. Bextepes, sikuii po3risgae 1Mo mpobieMaTuky 3 MO3UIlil pedIeKcoIorii
[11, c. 51].

MMiznimme i mornsm gomosaus C. JI. Py6inmrreits, skuit copmyBaB ysiB-
JIEHHSI TIPO TBOPUMI TIPOIEC K PE3yJabTaT CBifjoMol misiabHocTi cy6’ekta. o-
CJITHUK, Ha BIJIMiHY BiJl CBOIX IIONIEPETHUKIB CTBEP/ZKYBaB, IO CBIJIOMICTH HE
IIOBTOPIOE CTPYKTYPY JisJIBHOCTI, & BKJ/IIOYAETbCS B HEl, BOHA BiJIKpUTa JIJIs
HOBUX BILIMBIB COLIaABHOrO — 4epe3 JisiibHicThb inausiny [18, c. 635].

VY 60-1i poku XX cromitrs 3’aBasiorbes neprr mpari yaenux 1. O. ITo-
momaproBa, A .B.Bpymumncskoro, O.K. Tuxomuposa, M.T. fdpommescbkoro,
B. M. Kexnposa, O. M. Marionikiza, B sKuX BceO6IYHO Ha HAYKOBO-EKCIIEPUMEH-
TaJbHI OCHOBI JOCJIZKYIOThCst TBOPYl mporecu. OcobyimBy JienTy y po3BH-
ToK (peromenosioril TBopuocti BaocuTh . O.IloroMaproB. Bepyun 3a ocHOBY
Yy TPaKTYBaHHI IICUXOJIOTITHOTO MEXaHi3My TBOPYOCTI CHCTEMHO-CTPYKTYPHUN
npunrui, 9. O. [loHoMapboB iHTErpye B HHOMY JIBa METOJIOJIOTIYHI PEryJIsITUBA
HAyKOBOTO IMI3HAHHS: CHCTEMHICTD 1 IpUHIMI Po3BUTKY [18, c. 115-116].

Ocranni gecsaTuiriTrs XX CTOJMITTS Oyau HAROLIBIN ILUIIHUMEA JJIS PO3-
BUTKY IcuxoJjiorii TBopdocTi. [lorpeba yrnpasiiiHHS HayKOIO 1 TBOPUICTIO B iH-
Tepecax BUPOOHWIITBA CIIPUS/IA BUHUKHEHHIO ITEBHOIO MiDOIO aBTOHOMHOI'O Ha-
mpsIMKY B cdepi ICuxoaoril TBOPUOCTI, sikuit OyB OB’ A3aHU 13 OCITI T2KEHHIM
TexaiuHOl TBOpUOCTi. Ile 6yu poboTn amepukancbkoro mncuxosora /1. Pocmana
Ta pajgHcbKoro BueHoro I1. M. lkobcona, npucBsavueni ana i3y BUHAXITHATIHKOL
JisIIBHOCTI.

Y DOCTIKEHHSX 3araJIbHOTICUXOIOTITHOTO 1 KOHIIENTYAJIHLHOTO CIIPSIMYBa-
uug (C. JI. Py6iamrreiin, K. dyukep, . B. Borogsiencoka, 4. O. Ilonomapnos,
O. K. Tuxomupos ta iH.) Ma€ Miclie BUBYEHHsI METOIOJION YHUX 3aCaJ] IICAXOJIOTIT
TBOPYOCTI, 11 3aKOHOMipHOCTEH i MexaHi3MiB TBOPUOI JisibHOCTI. EXCIIepuMen-
TAJILHO-EMITIPUYHI JIOC/TPKEHHsT TBOPYOCTI OPi€HTOBaHI HA BUABJIEHHS 1 ONHUC
0COOUCTICHUX XapaKTEPUCTHK Ta 3AI0HOCTEH 10 TBOPYOI JisJIbHOCTI.

VY mpargx B. A. Pomentisi BUCBITIIIOETbCS BUEHHSI PO MPUPOIY #H MeXa-
HI3MH TBOPYOCTi JIIOJUHH, IO OXOILIIOE TPU CKJIAJIOBi: 3arajibHy, T'€HETUYHY,
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MPUKJIAIHY TICHXOJIOTiI0 TBOpYOCTi. JlocaiiHnK BUpilTye MUTAHHSA PO TICHXO-
JIOTIIHUHM MeXaHi3M TBOPYOCTIi, SKUM BBaXKa€ TPAHCIYKITIIO — Iepexis i3 cy0 ek-
TUBHO-TICUXIYHOI cucTeMu (BiJ 3a1yMmy) 10 MaTepiaJbHO PedoBOi (BTijeHHsI
y IIEBHOMY IIpeaMeTi 3aayMy ). ¥ reHerudniit mcuxostorii tBopuocti B. A. Pomenern
PO3pODJIsiE MOMENIh PO3TOPTAHHST TBOPYUX MOXKJIMBOCTEH JIIOAWMHU BiJl PAHHBO-
o JUTUHCTBA JIO TIEPEXOIy y CTaH 3pimol ocobmcrocti. Ilpukiamna mcuxosro-
rist TBOPYOCTI, HA JAYMKY BUEHOIO, MOKJNKAHA BUPIIITYBaTH MIPOOJIEMU KOHKPE-
THOI JIIOJWHU, HAJABATU JIOMOMOTY IOJI0 TOTO, SK CJIJ JISATH, MO0 BUSIBUTH
CBiil TBOpYMIi IOTEHIiaJI HARIIOBHIIIIe, SIK PO3BUHYTH CBOI TBOpi 3x1i6HOCT [17,

c. 48-49].

Amnastizyroun mcuxoJIoridHy Teopito TBOPUYOCTI sIK cucTeMy, y 11 3arajib-
Hi#f CTPYKTYPi MOXKHA BUIIIATHU JEKiJIbKa ITiJICHCTEM, a caMe: 00'€KT, Ha SKuit
HallpaBJIeHa TBOPYA MiSJIbHICTh; IIPOIEC Ta Pe3yJIbTaT TBOPYOI JislJIBHOCTI; ce-
PEJIOBHINE T4 YMOBHU, B SIKUX 3JIHCHIOETBCS TBOPYICTB; Cy6’eKT (0COOUCTICTH
TBOpIA); opMu Ta criocobu peastizaiii TBOPYOI Ais/IbHOCTI TOMIO. Y CBOIO Yep-
HAITPUKJIaJ], IIPOIIEC TBOPYOI JiSJIBHOCTI MOYXKE MATH TaKi CKJIa/I0Bi IK BU3HAYE-
HHS MeTH; (POpPMYBaHHS Ta peasizallis 33/ IyMy; 0COOUCTICTh TBOPIIAI i3 Bpaxy-
BaHHSIM 1HQMBiyaJbHuX 31i6HOCTEl (IHTEIeKT, TeMIepaMeHT, BiK, XapakTep);
CEPEeJIOBHUIIE TA YMOBH B SIKUX BiJ0yBa€ThCsS TBOPUMIA IIPOIIEC TOIIIO.

Taxum 9rHOM, BUBYEHHS 3araJibHUX 1 crienudivHuX 3aKOHOMIpHOCTEI cTa-
HOBJIEHHSI Ta PO3BHTKY TBOPYOCTI K KaTeropil ICUXOJOTil y BCiX iCTOPMYIHUX
repiosiax € Ba)KJIMBOIO YMOBOIO PO3B’sI3aHHS HAYKOBUX 3aBJAHb IOIO Y/IOCKO-
HAJIEHHs] TBOPYOTO IIPOIIECY Y MOAJIBIIOMY. A JI2Ke CYyJaCHUI CTAH JIOCIIIIZKEHHSI
TBOPYOI isSIbHOCTI XapaKTEePU3YEThCsI K MPOIEC 30JIMKEHHST JIBOX METOI0JI0-
rivHuX 1iaxozis: ocobucricHoro (BuBUeHHs cy0’ekTa, HOro morped, MOTHUBIB,
3HaHb, YMiHb, HABUYOK, BJIACTUBOCTEH, CAMOCBIIOMOCTI, eMOIiii, 04y TTiB) Ta
HisibHICHOrO (BUBUEHHS CTaiiil Ta nporecy, MeTH, 06’eKTa, 3ac0b6iB Ta cr1ocobis,
dbopm Ta meronis).

TBopui mporiecu, sKi BiIOYBAIOTHCA B CBiIOMOCTI JIIOJIMHYU BILIMBAIOTH STK
Ha IHTEJIEKTYaJbHUI PO3BUTOK OKPEMOI JIIOJINHY, TaK 1 HA CYCHIJILHUN PO3BU-
Tok B 1isomy. Li mpormecn € B3aeMOIIOB’ si3aHUME T HE3BOPOTHUMU, CIIPULAIOTH
3aKOHOMIPDHUM 3MiHAM y CYCILJIBHOMY 2KUTTi, CYIIPOBO/RKYIOTHCS ITOCTIHHOIO
TpaHchOpMAaIli€io CyCHiIbHUX BiTHOCUH 3 iCTOTHOIO 3MiHOIO XKUTTA. BIus Ha
PO3BHUTOK OKPEMOI JIIOJMHU Ta CYCIIILCTBA, & TAKOXK 3aKOHOMIPHICTH Ta HE3BO-
POTHICTh, B IIIJIOMY, €BOJIIOIIHONO PO3BUTKY XapaKTepU3ye (DYHKIIOHYBAHHS
CUCTEMU TBOPUYOCTI, 11 AMHAMIYHY Ta IUKJIYHY CKJIAI0BY. 3aCTEPEKEHHS III0/I0
HE3BOPOTHOCT1 B €BOJIOIIMHOMY YN iHTEJEKTYaJIbHOMY DPO3BHUTKY CTOCYETHCS
2KATTEBOI'O IUKJIY, SIKAU ITOB’S3aHUNl 3 IIJIUMU [TOKOJIHHSIMHU, & HE TBOPYUM
HaJbaHHaAM ojiHiel ocobu. PazoM 3 Tum, mporpecuBHUil pO3BUTOK CYyCIiJIbLCTBA,
3aJIeKUTH BiJl TBOPYOCTI OTO JIEHIB.

Binminoro prcoio mcuxosorivHuX Teopiit TBOPYOCTI € Te, MO B 1X OCHOBI
JIOCJTITHUKN BUCBITJIIOIOTH IICUXOJIOTIYUHI TIPOIECH, K1 BiIOYyBaIOTHCS B IPOIECi
TBOPYOCTI 1 BiIBHATAIOTH BasKJINBICTh HEYCBIIOMIIEHOT TOTPEOH JTIOAUHNA Y PO3-
BUTKY Ta peaJizariil TBopuux 3aidnocreit. [lcuxomorivni migxoamn BUCBITIIOIOTH
CYTHICTB Ta crenudiky TBOPYOI JisLIbHOCT1, OCODOJIMBOCTI TBOPYOTO MPOIIECY, fo-
ro CTPYKTYypH, Iepediry, nmepekuBaHHs TBOpUYOl ocobucrTocTi, 11 (popmyBaHHsI,
PO3BUTOK TBOPYHUX 3AiOHOCTEIA.
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Konnenmnist TBopYocTi y npasi

IIpaBosHaBIli 3AiCHIOIOTH JIOCJI?KEHHSI TBOPYOCTI Ta TBOPYOI JisIbHOCTI
B PaMKaxX KOHCTUTYIIIHHOTO, IUBLIFHOTO, aIMIHICTPATHBHOTO, iH(MOPMAIIITHOTO
mpaBa Ta Teopil Jep:KaBu Ta IpaBa. AHaJ3 IOPUANYHOI JITEPAaTypH, BKaA3ye
Ha HEJIOCKOHAJIICTD IiIXO/IB JI0 BUCBITJIEHHS 3MICTy TBOPYOCTi KPi3b IPU3MY
COTIAJIbHO-3HAYNMUX, HOBUX PE3YJIbTATIB TBOPUOI JIisIILHOCTI, SKa € 0a30BOIO
y cydJacHiii mpaBosiit Hayi. BimmiaHO0 pucoro diiocodcbKux Teopiit TBOPIOCTI
€ Te, MO JOCTITHUKA B 11 OCHOBY 3aKJIAJAI0Th CBOOOIY, fKa € 00O0B’sI3KOBOIO
i moBuHHA OyTH peasizoBaHa JIIOAUHOIO B aKTUBHUX TBOPUNX JIiAX Ta BKA3yIOTh,
1[0 TBOPYICTH Tie yHiBepcanbHuil (bisocodebkuit) BUSHATHUK Gy TTS MOBHICTIO
YCYCHLJIBHEHOI JIFOJIMHY 1 JIFOJICBKOTO CYCIILIBCTBA.

Hespaxkaroun Ha pisHOMaHITTS BU3HAYEHb TBOPYOCTI Y IOPUIUYHINA HAYTI,
IX YMOBHO MOXKHA IOJITATH Ha JiBa OCHOBHI mimxoau. [IpeactaBHuKkm mepiroro
(O.Iodde, O.Iigoupuropa, B. AuroHoB Ta iH.), BUCBIT/IIOIYM NOCIIIKYBa-
HE MOHSATTs, aKIEHTYIOTh yBary Ha TOMY, III0 HACJIIKOM TBOPYOCTI € IeBHUI
pe3yabTaT. B inTepuperariil mpeicTaBHUKIB 3a3HAYMEHOTO IIi/IX0/Ty, sIKWM € Hall-
OIJIBINT TTOMMUPEHNM, TBOPYICTH PO3IVISAJIAETHCI SK IJIECHIPIMOBAHA IIONIYKOBA
JSUIBHICTD, 10 3aBEPULYETHCs MPOIYKTUBHUM aKTOM (DEe3yJIbTaToOM), BHACJI-
JIOK SIKOTO 3’sIBJIAIOTHCS HOBI 00pasm, dhopMu IX BTIJIECHHS, IO BUPI3HIOTHCH
HenoBTOpHICTIO 1 opurinassaicTio [10, c. 115].

Ileit migxin xapaKkTepu3yeThCs iITHOPYBAHHAM THX BUIIQJIKiB, KOJU TBOP-
4a, JisJIbHICTh HE 3aBEPIIYETbCS CTBOPEHHSM sIKICHO HOBUX JIyXOBHUX a00 Ma-
TepiaJbHUX I[IHHOCTEl, ab0 TBOpEIb He CTBOPIOE 0Opa3 KIHIEBOIO IIPOIYKTY.
A 3pificnena HUM iHTEJEKTyaJbHA ILIECIPSIMOBAHA MONIYKOBA JislIbHICTL HO-
CATH TBOPYHIT XapaKTep 1 € peai3alli€io OKpeMux IMPABOMOYHOCTEN IIpaBa Ha
TBOPYICTb.

TBOPYICTh He 3aBXKJ/U 3aBEPIIYEThCS CTBOPEHHSIM TBOPY (pe3ysibTaToM).
Eitninreitn, HanpukJjiai, BUTPATUB HE OJHE JIECATUJIITTS Ha Te, 100 CTBOPUTHU
€InHy Teopito nouisd. TpuanaTh poKiB HAIIOJIETINBOI, TUTAHITHOI TBOPYOI IIparti
TaK 1 HE 3aBEPIIUJINCS TOOYIOBOIO IIYKAHOI HAYKOBOI TEOPIi.

IIpeacrasuuku apyroro nigxony (I. Cepedbposenkuii, . anopesa, B. Pe-
YUIBKAIT) 30CEpe/RKYIOTh YBArY Ha TOMY, IO TBOPYICTh — I1i€ TIeBHUI yCBiIOM-
JIEHU{1, BOJILOBUiI, JIOCUTH TPYJIOMICTKHII TIPOTIEC, IO MAE€ HA METi JOCATHEHHS
[IEBHOTO pe3y/abTaTy. 1o0TO Ie caM MpoIec CTBOPEHHS JIFOJMHOI0 JTyXOBHUX Ta,
MaTepiaabHUX GJar, y sSIKoMy OTpUMAaHHS pe3yJbrary € fimosipaum [10, c. 118§].

B. Peunnpkuit 3a3natae, mo cBoOOga TBOPUOCTI Iie MEBHUN KyJIbTYPHUII
iMmepaTuB — moxijgHa BiJ B3a€MOJl TPHOX esleMeHTiB: 1) KyiabTypH, sika Mi-
cruth B cobi OCHOBHI CMMBOJIIYHI npaBuia; 2) iHAWBiZA — sK BHHAXIJHWKA
i mocTavYAbHUKA HOBU3HU; 3) €KCHEPTU3U TBOPYOIO CUMBOJIYHOTO HPOLYKTY
puHKOM. Y Oy/ib-sIKOMY BHITAJIKY CBODO/A TBOPUOCTI € 3aKOHOMIDHUM PE3YJIbTa~
TOM B3a€MO/Ii1 IHIUBI/IyaJIbHOI CBIJIOMOCTI 3 MIIJIbHUM COIIAJILHUM 1 KYJIBTYPHUM
KOHTEKCTOM [16].

Ha mamr moryis, 3a3Hadenuil mijixia Kpailre Bilodpazkae CyTHICTB JOCTi-
JPKYBAHOTO MOHSITTS, TOMY IO IPU 3aWHATTI TBOPYOIO JTiSJIbHICTIO PE3YIbTAT €
WMOBIpHAM, METOIO TBOPYOCTI 1 He 3aBkau i1 HacaiakoMm. 1IpaBo Ha TBOpUiCcTH
€ OJHUM 3 OCHOBOIIOJIOKHUX IIPAB JIOIMHU, siIKE HE 3aJ€XKUTb BiJl CTBOPEHHS
SAKICHO HOBOTO Pe3YJIHTATY.
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XapaKTepu3yodn TBOPIICTD AK KATEropito mpasa, CJIi BKa3aTH, 10 TBOP-
9iCTh IIe BJACTUBICTH Cy0O’e€KTa mpaBa, sika € 0COOJIMBOIO (HOPMOIO peastizartii
ioro cBo0O/IM, MO HEMUHYUE BXOJUTH y MpaBo. TBOpUicTh — I MpoIec Mu-
CJIEHHS, KU PEAI3yEThCS JIIOJIMHOI0O B AKTUBHUX JiX 1 CYNPOBOKYETHCS
0CODJIMBIM €MOIITHIM CTAHOM, IO 3aiI0€ IHTYIMi0, yaBy, dhaHTa3ito, JTOCBiT,
BMIHHSI 3 METOIO CTBOPEHHSI, BIIKpPUTTs, a00 BiATBOPEHHS TOrOCHh SKICHO HOBO-
ro 4u opurinasibHoro. B npoueci TBopuocti cy6’ekT npasa (moauHa) peasisye
MOZKJIMBICTH JIATH BIJIIOBIJHO JI0 BHYTPIINIHIX I€PEKOHAHb, PEAJII3yI0du CBOI
izel, 3a/10BOJIbHSIOYM BJIACHI IHTepecd Ta MOTpeOH 3a yMOBH IOBATHW [0 IIPAB
Ta, CBOOO IHITNX YIACHUKIB MPABOBIMHOCUH. TBOPUYICTh BUCTYIIAE MPUPOITHOIO
BJIACTUBICTIO 1 BOAHOYAC HEOOXIMHICTIO JIOANHN, € BTLIEHHSIM 11 CAMOIOCTATHO-
cTi Ta 1HIUBITyaIHHOCTI.

3akoH B piBHill Mipi Ma€ OXOPOHSATHU SIK TBOPYUIl IIPOLIEC, TAK 1 pe3yJIbTaTu
TBOPYOCTI, HE3AJIE2KHO BiJl TOr0, HACKIIHLKU 3HAYHUN €JIEMEHT TBOPUOCTI, Y HUO0-
My BiH NPOSIBASETHCS 1 B sKiil Mipi. 3BaxKar4u Ha JOCJIPKEHHS IICUXOJIOTIB,
fKi BII3HAYAIOTH BaXKJIMBICTb HEYCBIIOMJIEHOI TIOTPEOU JIIOIUHU Y PO3BUTKY Ta
peadtizariii TBopumuX 3ai0HOCTEH, a TAaKOXK (PitocodiB, K BKa3yOTh Ha HETOCKO-
HAJICTh TiJIXOJIB JIO BUCBITJIEHHSI 3MIiCTy TBOPYOCTI Kpi3b HPU3MY COIIAJIBHO-
3HAYUMUX, HOBUX PE3YJIbTaTiB TBOPUOCTI, MOYKHA 3POOUTH BUCHOBOK, IO JI0Ye
3aKOHO/IABCTBO MICTUTH PsJ HEJIOIKIB PeryioBaHHd TBOpYOCTi. T'BOpUicTh €
KaTeropi€ro mpasa fdK CyTHICHa BJIACTUBICTD JiromumHu. [IpaBo Ha TBOpUiCcTh BU-
IUIUBAE i3 camol 6i0JIOTiYHOI CYTHOCTI JIIOMWHU, HAJIEXKUATH 1 3 HAPOIKEHHS,
TOOTO IPOJIUKTOBAHE CAMOIO IIPUPO/IOI0, TOMY 3PEIITOIO 1 € IPUPOIHIM.

Kpim Toro, kareropist «TBOpYiCcTh» TiCHO ITOB’sI3aHa 3 IIPABOM Ta IIPOIECOM
npaBorBopyocti. CraniciiaB JIHICTPSHCHKUIT CTBEPIRKYBAB: <«IIPABHUYA HAYKa,
XapaKTEePU3y€EThCsl TBOPUOIO CUJIOIO B IIPaBi, BIIMMOBITHO i Cy/Is1 HE MOYXKe 3Ha-
UTH BIZITOBi/Il Ha BCl TPABOBI MUTAHHS y 3aKOHI Ta «MYCHTDb HE pa3 OTJISIATHCS
3a HOpMaMH, sIKHX B 3aKOHI HeMa€». TaKuM YMHOM, YUYeHUil JINIIOB BUCHOBKY,
0 CY//Is HEe MOXK€ BiJIMOBJIATHCS BiJ BUpiNIeHHs Oy/b SKOI CIIPpaBU 3 MPUINH
Opaxy BifmoBiHOI MpaBoBoi HOpMU. [HOJI caM 3aKOH BUPA3HO HAINTOBXYE HA
cBoboty TBOpUOCTi cyi, mucas C. InicTpsincbKumii. I3 po3BUTKOM ITpaBa 3pyii-
HyBaJIuCs JaBHI 00MezKeHHS 11010 (DOPMYBaHHS BJIACHOTO MOIJIALY CYIJIl, Mictie
JIOKA30BOI TeOpil Tocijia Teopisi BIILHOIO CYJIIBCHKOIO ITEPEKOHAHHS, & OTXKE,
¥ 3aCTOCYBaHHI IPABOBUMX NMPUINCIB HACTYNIAIIA TIeBHa cBoboza cyai [5, ¢. 72].

OTzke, KOHIIEIIis TBOPYOCTI, SIK MI>KIUCINILITIHAPHA CKJIAHA CUCTEMA JI0-
3BOJISIE HAM PO3IVISIATH (DEHOMEH TBOPYOCTI He JIuiie K (PijaocodChKy Iu ICH-
XOJIOTIYHY Teopito, ajie 1 K KaTeropiro mpasa, ajKe Iie BJIACTUBICTb Cy0 e€KTa
paBa, sika Peasi3yeTbCsl y IPAaBOBiIHOCHHAX. TBOPYICTH € MEeperyMOBOIO Cy-
CIIIJIBHOTO PO3BUTKY 1 CTBOPEHHS BCHOT'O, IO CTAJIO /ISl HAC 3BUUHUM SIBHUIIEM.
Y mpaBi caMe TBOPYICTH MOCTYTyBaJja MOsABI 3BUYAI0 K IPABUJIA, TOBEIIHKN,
ajpKe Iie, TEePII 3a BCe ijest, 3aJiyM, SKUH 3roJIoM €BOJIIOIIOHYBAB y ITPABOBI
cuctemu. HaBiTh B mporieci mpaBOTBOPYOCTi, AKUN € BCTAHOBJICHHAM JIE€PKa-
BOIO 3araJibHOOOOB’SI3KOBUX IIPABWII [IJIsi PETYJIIOBAHHS CYCIUIBHUX BiTHOCHH,
peaJtizyeThCsl, TBOPYICTD JIIOJAUHY, KA IMOJIATAE Y CTBOPEHHI Y1 3MiHI TPaBOBOI
HOPMH.

TBopya JiIbHICTE € HACTIIKOM caMopeaJii3allil, BAHUKAE 3 1HIUBiTyaTb-
HUX OCODJIMBOCTEI, TPOSIBJISIETHCST B 3IHCHEHH] SIKOICh JISIBHOCTI y TBOPYU
crioci6. Ha marm morisizi, BU3SHa9eHHsT TBOPYOCTI MOYKHA TIOJATH, K ITPOIEC MU-
CJIEHHsI, KA peayi3yeThCs JIIOAUHOIO B aKTUBHUX JIAX 1 CYHPOBOJKYETHCH
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0CODJIMBUM €MOIIIHIM CTAHOM, IO 3HI0€ iHTYIIiI0, yaBYy, (paHTas3ito, J0CBiI,
BMIHHS 3 METOIO CTBOPEHHS, BIIKPUTTS YOI'OCh SIKICHO HOBOT'O YU OPUTIHAJIHLHO-
ro. TBopuy AistIbHICTD MOXKHA TIOJIJIUTU HA IHTErPOBaHY i aMaTOPCHKY. [HTe-
rpoBaHa TBOpYA [islIbHICTE 0a3yETbCsS HA 00IapOBAHOCTI, TAJAHTI, TeHIabHO-
cri, nmpodeciitaiit maiicreprocti. 1leit Bum TBOPYIOCTI MPOSABIASETHCH Y TBOPUUX
pe3yabTaTax 3HAYHOIO HAYKOBOT'O UM XYJ/IOYKHBOT'O 3HAYEHHS, IO MAIOTh KYJIb-
TYyPHY IIHHICTb.
Jlo o3HAaK TBOPYOCTI K KaTeropii mpaBa MOXKHA BiJTHECTH HACTYIIHI:
e TIe BJIACTUBICTD JIIOJIUHU K Cy0’€KTa MpaBa;
e € 0cobMBOIO POPMOIO peaJizariil cBoboawm;
o Peasli3yeThCd y TPaBOBLIHOCHHAX;
e MAa€ BOJIbOBHUI XapaKTep, aJ7Ke MPOSBISIETbCA B aKTUBHUAX JTisX JIIO/INHI;
o BHUCTYIIA€ HE JIAIIE sik O0’E€KT IPaBOBOTO PErYJIIOBaHHS, & i BILINBAE
Ha IPOIeC BUHUKHEHHs, (JOPMYBaHHS 1 OJAJBINNI POZBUTOK IIPAaBa, sIK
[IEPBUHHMIT 3aCi0 TPABOTBOPEHHS.

BucuHoBknu

Komnrmemnriito TBop9oCTi 31 CKIaIHIMI CHCTEMAMH CIIOPITHIOE 6araTo O3HaK.
3okpema, B IPOIeCci TBOPYOCTI BiJ0yBaeThCs B3a€MOOOMIH 1H(MOPMAIIIE0, BOHA
Ma€ CBOI IJICUCTEMH Yy KOXKHIN rajy3i 3HaHb, y3araJbHIOIOYN SKi MOXKHA BH-
3HAYUTH 11 BHYTPINIHIO Oy/10By. TBOpPUICTHL B IpOIeci CyCHiJbHOrO PO3BUTKY,
6e3yMOBHO, € aJJAIITUBHOIO, TOYNHAIOYHN 3 HACKEIbHUX MAJIIOHKIB, siKi BiIIOBIJI-
aJIM 3aIUTaM IE€PBICHOTO CYCHiIbCTBA 1 3aBEPIIYIOYN CYYACHUMHU HAyKOBAMUI
pPO3pobKaMu B rayiy3i KJIOHYBaHHs JIIOJIUHU, IITYIHOrO iHTeseKkTy. Bee e mae
iJIcTaBu POOUTHU BUCHOBKH, 1110 1€l (heHOMEH, SIK CUCTEeMa MOXKE I ITPUMYBATH
CBifl cTanioHapHUil CTaH, a TAKOXK Ma€ 3JaTHICTh HAPOIIyBaTH BIOPAIKOBAHICTh
i CKJIaIHICTD 38 PAXYHOK aJalTUBHOI akTUBHOCTI. KpiM TOro, TBOpUicTh BUpi-
3HSIETHCsT CBOEIO (PYHKITIOHAJIBHOIO Ta JUHAMITHOIO CKJIAJIHICTIO, IO 3yMOBJICHO
11 MLKIMCIIATIIIHAPHICTIO.

YV dismocodii Teopis TBOpUOoCTi iHTepuperoBaHa pizHOMaHITHUME (isIO-
coCHKO-CBITOIVISAIHUMA CTY/iIMU, fAKi YTBOPIOIOTH I'OPU3OHTAJIBHY 1 BEPTHU-
KaJIbHY cucTeMy (bijlocodpCchbKO-HAYKOBUX JOC/IIzKeHb. /l0 BepTUKAJIBHOI CTPY-
KTYpH HaJIEXKATh PLIOCOPCHKI MiAX0/1H, siKi BU3HAYAIOTH KOHIIEIIII0 TBOPIOCTI
K CKJIAJHY CUCTEMY, K& € JIAIITUBHOI, TOOTO 3MIHIOETHCSI HA OCHOBI HOBOI
indopmaril; eMepIKEeHTHOIO — PO3BUBAETHCS BiJl iCHYIOUOT0 10 BUHUKAIOUIOTO.
Teopisa ck/IaIHOCTI TO3BOJISIE IEPEHECTU ¥ BEPTUKAJBHY CTPYKTYPY JOCITiIAKY-
BaHOI KOHIIEININT, MiIX0/N sIKi CTaju ycrmimHuMu B ¢isocodil TBopuocTti. ¥Y3a-
raJIbHIOIOYN TOPU3OHTAJIBHY CTPYKTYPY IIIXO/IB 10 TBOPUYOCTI y (dimocodchKiit
JYMIT CJIiJT BUOKPEMUTH €CTeTHIHUN MiJIXiJ, 11eaJiCTUIHNN, TEOPilo TOCTMO-
JIEPHI3MY Ta iH.

VY 3araybHilt CTPYKTYPi CUCTEMU TICUXOJOTITHIX TEOPiit TBOPTOCTI MOKHA,
BUJIJINTU JIEKIJIbKA IHJICHCTEM, a caMme: 00’€KT, Ha AKWil HAIpaBjeHa TBOPUA
JUSJIbHICTD; IPOIEC Ta PE3yJAbTAT TBOPYOL JIisJIBHOCTI; CEPEJOBUIIE Ta yMO-
BU, B 9KUX 3JIACHIOETHCsI TBOPUICTD; cyG’ekT (ocobucricrs TBOPLS); dopmu
Ta crocobu peastizariii TBOPYOI MisIBHOCTI TOMMIO. Y CBOIO 49epry, B KOXKHIH i3

IIPOIIEC TBOPHYO! JIHSJIBHOCTI MOXKE MATH TaKi CKJIAJIOBI sIK BU3HAYEHHS METH;
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dopMyBaHHS Ta peastisallist 33 IyMy; 0COOMCTICTD TBOPIA 13 BpaxXyBaHHSIM 1HIM-
BinyanbHUX 37Mi0HOCTE (IHTEIEKT, TeMIIEpaMeHT, BiK, XapaKTep); CePeIOBUIIle
Ta YMOBHU B SIKUX BiZIOYBA€THCS TBOPUUIL IIPOIEC TOIIIO.

Komnterniiist TBOpY0CTi, SIK MiXKIUCIATIIIHAPHA CKJIAJIHA CUCTEMA J03BOJISIE
HaM PO3IJIsiIaTH (DEHOMEH TBOPYOCTI He Jjmie 9K (hiocodChKy U1 ICUXOJIOTI-
9HY TEeOopilo, ajie i IK KaTeropito mpaBa, ajKe Ie BJIACTUBICTH cyD’€KTa mpaBa,
sIKa peasi3yeThCsl ¥ MpaBOBigHOCHHAX. TBOPUICTH € IMEPEIyMOBOIO CYCITLIHLHOTO
PO3BUTKY i CTBOPEHHSI BCHOT'O, IO CTAJIO JJIsI HAC 3BUYHUM SIBUIIEM. ¥ TpaBi
caMe TBOPYICTh MOC/IYTyBaJia MOSBI 3BUYAI0 K IPAaBUJa IMOBEIIHKHU, aJizKe IIe,
MepII 3a Bce ifed, 3aJyM, sSIKA 3rOJ0M €BOJIOIIOHYBAB Y IPABOBI CHCTEMU.
Hagits B mporeci mpaBoTBOPYOCTI, SKUil € BCTAHOBJIEHHSAM JI€PXKABOIO 3arajib-
HOOOOB’A3KOBUX IIPABHJI JIJIsI PETYJIIOBAHHSA CYCIIIbHAX BiTHOCHH, Peasi3y€eThCs,
TBOPYICTH JIFOJIWHU, IKa IOJIATAE Y CTBOPEHHI Y1 3MiHI IIPaBOBOI HOPMU.

TBopya JiAMbHICTE € HACTIIKOM caMopeaJii3allil, BAHUKAE 3 1HIUBiTyaTb-
HUX OCODJIMBOCTEI, TPOSIBJISIETHCST B 3/IHCHEHH] SIKOICh JISIBHOCTI Yy TBOpYMA
cmoci6. o cuctemu TBOPUOCTI y MpaBi HAJIEKUTD JITEPATYPHA, XY/T0KHSI, HAY-
KoBa i TexuigHa TBOpUicTh. CHcTeMa TBOPYOI JiSIBHOCTI MOJIISETHCS HA 1HTE-
rpoBaHy i amaTopchky. [HTerpoBana TBOpUYa Jis/IbHICTH Oa3yeThCs Ha, 001apO-
BaHOCTI, TAJIAHTI, IeHiaJbHOCTI, podeciitaiit maiicreprocti. 1leit Bug TBOpYO-
CTi TPOSIBASETHCA Y TBOPUUX PE3YJIHTATAX 3HATHOIO HAYKOBOT'O UU XYJIO?KHBOTO
3HAYEHHs, 0 MaIOTh KYJIbTYPHY IIHHICTD.

Jliteparypa

[1] Ananbes B.T. 1967. Ilcuxonorudeckasi CrpyKTypa 4YejiOBEKa Kak CyObe-
KTa. Yenosex u obwecmso. Ne2:253-249.

[2] Anapymenko B. 2020. Ocsirta nicsst mangemii. Mistcducyunainapri docai-
Ootcenna ckaaonux cucmem. Ne17:5-13. http://orcid.org/0000-0002-7997-
5913

[3] Bypao H. B. 2008. Cakpasibauii cBiT Tpuniabeskol musiaizanii. Kuis : Ham
Yac.

[4] Tycapes C. 1., Bimossopos €. B. 2017. JisbHicHui miaxim K CTPYKTYD-
HUH KOMIIOHEHT METOJ0JIOTI CydYacHOro mpaBo3HaBcTBa. Memodonoeis
6 nmpasi / 3a 3ar. pei. j-pa opui. Hayk, upod. 1. A. Beskayboro. Kuis :
I'pamora, 128.

[5] Hduicrpsucekuit C. 1923. Saransra Hayka nmpasa i momituku. Hakman ykpa-
THCHKOTO yHiBepcuTery B [Ipasi. JIpyk nep:xasuoi apykapsi B [Ipasi. IIpa-
ra.

[6] Karan M. C. 1974. YenoBedecKas JeATeJIbHOCTb (OIBIT CHCTEMHOIO aHa-
mu3a). Mocksa : ITosntusmar.

[7] Koxamosa O.II. 2016. Icropist mcuxosioril: BiJj aHTHYHOCTI JI0 MOYATKY
XX cromitTa : maB4. moci6. Kuis : Iurepcepsic.

[8] KpearusHas nejnaroruka u ncuxosorust 2004. : yae6uoe nocobue / A. B. Mo-
posos, . B. Yepuunesckuii. Mocksa : AkageMUIecKuil IpoexT.

[9] Hosikor B. 2011. ®inocodia sk Teopis i MeTomosioria TBopuaocti. Bicruk
Hauyionanrvrozo mexniunozo ynisepcumemy Yepainu «Kuiscokut noaime-
aHivHul themumyms. Dinocodia. Hcuxonozis. Iledazozira. Ne2:108-113.


http://orcid.org/0000-0002-7997-5913
http://orcid.org/0000-0002-7997-5913

Konuenuyia meopuocmi ax MidHcOUCUUNATHADPHA CKRAGOHG adanmueha cucmema 83

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]
[18]
[19]

[20]

Omnosibebka H. M. 2020. IIpaso Ha cBobomy TBOpUOCTi : MOHOTpadis. Bin-
mung: TOB «TBOPU».

Otuma O. M. 2007. Mucrenrso y cucreMi po3BUTKY TBOPYOI iHIUBIIya/Ib-
HOCTI Mafi0yTHBOTO TeJarora mpodeciiiHoro HaBYaHHS: TEOPETUIHUI 1 Me-
ToamuyHuil acnekTn : MoHorpadis. Yepnismi : 3enena Bykosuma.
[Manmamapuyk €., Mynpakos B. B. 2012. TsopuicTb sK emicreMa TpaHC/IH-
crimmutinapuol akmeodiorii. ITedazozivnut duckype. Bum. 11:219.
[Tigonpuropa O. A., ITizompuropa O. O. 1998. [Ipaso iHTe/IeKTyaJIBHOT Biia-
cHOCTI YKpalHu : HaBY. IOCIOHUK JIJIsi CTYJEHTIB I0pu/I. By3iB i (pak. yH-TiB.
Kuis : FOpiakom IaTep.

[Monomapés 4. A. 1960. Ilcuxosorust TBOpUYecKoro MpinuieHus. MockBa, :
AITH PCOCP.

[Torebnst Ourekcanap Onanacosud. 2002. DinocoPcvrutl eryukoneIuHUL
caoenuk |/ ron. pen. B.L IMMunkapyk. Kuis : Incturyr dhinocodii imeni
I'puropist Ckoopogu HAH Ykpainu : A6puc.

Peunnpkuii B. 2019. TIpo neusypy (3 upuBomy nepeBipku Ha Biamosii-
micts Koncrurymil Ykpaloun oKpeMuX MOJIOKEHb 3aKOHIB Ykpainu «IIpo
kinemarorpadiro» Ta «IIpo renebadenus i pasgiomosiennsi») Ilpasa Jlo-
Juun B YKpaini. [ndopmariiitnuit mopran XapkiBChbKol IpaBO3aXUCHOI I'Py-
. http://khpg.org/index.php?id=15506729734# ftnrefl (nara 3BepHeHHs:
12.12.2020).

Pomenenp B. A. 2004. Tlcuxostorist TBopvocTi : HaBd. mocib. Buy 3-te, me-
pepobut. i monos. Kuis, JIubins.

Py6unmreitn C. JI. 2002. OcHOBBI 061TIel TICHXOJIOTHH : yaeOHOe mocobue.
Cankr-IlerepOypr : Ilurep.

Yepuax FO. M. 1970. Anamus u cuHTe3 cucreM B 3KOHOMUKe. MOCKBa :
DKOHOMUKA.

Thurner S. 2016.Visions for Complexity. World Scientific. Singapore.

References

[1]
2]

3]

4]

[5]
[6]

7]

Anan’ev B.H. 1967. Psihologicheskaya struktura cheloveka kak sub’ekta.
Chelovek i obschestvo. Ne2:253-249.

Andruschenko V. 2020. Osvita pislia pandemii. Mizhdystsyplinarni dosli-
dzhennia skladnykh system. Ne17:5-13. http://orcid.org/0000-0002-7997-
5913

Burdo N.B. 2008. Sakral’nyj svit trypil’s’koi tsyvilizatsii. Kyiv.: Nash
Chas.

Husariev S. D., Bilozorov Ye. V. 2017. Diial’nisnyj pidkhid iak strukturnyj
komponent metodolohii suchasnoho pravoznavstva. Metodolohiia v pravi
/ za zah. red. d-ra iuryd. nauk, prof. I.A. Bezkluboho. Kyiv : Hramota.
Dnistrians’kyj S. 1923. Zahal’'na nauka prava i polityky. Naklad ukrai-
ns’koho universytetu v Prazi. Druk derzhavnoi drukarni v Prazi. Praha.
Kahan M. S. 1974. Chelovecheskaya deyatel’nost’ (opyt sistemnogo anali-
za). Moskva : Politizdat.

Kokhanova O.P. 2016. Istoriia psykholohii: vid antychnosti do pochatku
KhKh stolittia : navch. posib. Kyiv : Interservis.


http://khpg.org/index.php?id=1550672973#_ftnref1
http://orcid.org/0000-0002-7997-5913
http://orcid.org/0000-0002-7997-5913

84 B. Andpycuwun, O. Toxapuyx, H. Onoavcora, €. Binosvopos

18]
19]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]
[18]
[19]

[20]

Kreativnaya pedagogika i psihologiya 2004. : uchebnoe posobie / A. V. Mo-
rozov, D. V. Chernilevskij. Moskva : Akademicheskij proekt.

Novikov B. 2011. Philosophy as theory and methodology of creativity.
Bulletin of the National Technical University of Ukraine "Kiev Polytechnic
Institute”. Philosophy. Psychology. Pedagogy. No. 2:108-113.

Opol’'s’ka N. M. 2020. Pravo na svobodu tvorchosti: monohrafiia. Vinnytsia:
TOV «TVORY ».

Otych O. M. 2007. Mystetstvo u systemi rozvytku tvorchoi indyvidual’nosti
majbutn’oho pedahoha profesijnoho navchannia: teoretychnyj i metodychny;j
aspekty : monohrafiia. Chernivtsi : Zelena Bukovyna.

Palamarchuk Ye.Mudrakov V. V. 2012. Tvorchist’ iak epistema transdystsy-
plinarnoi akmeolohii. Pedahohichnyj dyskurs. Vyp. 11:219.

Pidopryhora O. A., Pidopryhora O. O. 1998. Pravo intelektual’noi vlasnosti
Ukrainy : navch. posibnyk dlia studentiv iuryd. vuziv i fak. un-tiv. Kyiv :
Yurinkom Inter.

Ponomarév Ya. A. 1960. Psihologiya tvorcheskogo myshleniya. Moskva :
APN RSFSR.

Potebnia Oleksandr Opanasovych. 2002. Filosofs’kyj entsyklopedychnyj slov-
nyk / hol. red. V.I. Shynkaruk. Kyiv : Instytut filosofii imeni Hryhoriia
Skovorody NAN Ukrainy : Abrys.

Rechyts’kyj V. 2019. Pro tsenzuru (z pryvodu perevirky na vidpovidni-
st” Konstytutsii Ukrainy okremykh polozhen’ zakoniv Ukrainy «Pro ki-
nematohrafiiu» ta «Pro telebachennia i radiomovlennias ) Prava Liudyny v
Ukraini. Informatsijnyj portal Kharkivs’koi pravozakhysnoi hrupy. http://
khpg.org/index.php?id=15506729734 ftnrefl (data zvernennia: 12.12.2020).
Romenets’ V. A. 2004. Psykholohiia tvorchosti : navch. posib. Vyd 3-tie,
pererobl. i dopov. Kyiv : Lybid’.

Rubynshtejn S. L. 2002. Osnovy obschej psykholohyy : uchebnoe posobye.
Sankt-Peterburh : Pyter.

Cherniak Yu. Y. 1970. Analiz i sintez sistem v ekonomike. Moskva :
Ekonomika.

Thurner S. 2016. Visions for Complexity. World Scientific. Singapore.


http://khpg.org/index.php?id=1550672973#_ftnref1
http://khpg.org/index.php?id=1550672973#_ftnref1

Physics and philosophy:
Discussion club

Disnka Ta PiNocomis:
[lnckyciitnnii knyb






Interdisciplinary Studies of Complex Systems

No. 18 (2021) 87-96
© N.Kondratieva

https://doi.org/10.31392/iscs.2021.18.087

TIME NOTES

Natalia Kondratieva®

SAIIUCKU O BPEMEHU

Hamaaus Kondpamwvesa

What is time? Time is a frequently and widely used word. That is why the
concept of time seems very simple and close to everyone. Back in the fifth
century blessted Augustine noticed that this clarity exists as long as we
do not focus our attention on this concept. And then we get to a deadlock.
However, you cannot give yourself an account of what we are measuring
when we are measuring time.

«Hacrostiuuit aBTOp XOpOIIO CO3HAET, YTO OH HE IIep-
BBIN, KTO OOCY?K/Ia€T BOIIPOCHI, COCTABJISIOIINE COJEP-
2KaHUsl JJAHHOM CTaThU U YTO JIOTAJKH €TI0 IIPEJIIIECTBEH-
HHUKOB ObLIH 00 IPU3HAHBI HEBEPHBIME, JTUO0 HEJOKa-
3yeMBIMH, CJIEJJOBATEILHO, B KOHEYHOM CYETe HEMHTEpe-
cubivu. OH He OyJeT CIIMIIKOM yJUBJIEH, €CJIU HACTOSI-
I[ast CTAThsI PA3JIETUT CyAb0OY STUX MPEIIIeCTBEHHIKOB.
OH 4yBCTByeT, OJHAaKO, 4YTO MHOrHe u3 6oJjiee pPaHHHUX
CIEKYJIAIUI 110 STOMY IPEIMETY, JarkKe €C/IU UX HeJb3sI
ONpPaB/JaTh, CTUMYJIMPOBAJIH HAIIIE€ MBIIIJIEHIE U SMOIIH
¥ BHOCHMJIM BKJIaJ[ B BO3DOXKJIEHHE HAaydHOI'O HHTEPECa
K JAHHOMY BOIIPOCY ».

FOoorcun Buenep [1]

«Hukakoii oTHe/IbHONM HAyKu O BPEMEHU KaK IPEeIMETe,
00'bEKTE WM SIBJIEHMU HE CyIIeCTBYeT. dTo Takoe Bpe-
Ms? Bpemst ecTh 9acTo U MIMPOKO yroTpebIIsieMoe CII0BO
¥ TIOHSATHE U IMOTOMY CaMO II0 cebe KarKeTCsl OUeHb MPO-
creIM U BceM Oimm3kuM. Ho kak eme 3amerusn B V Beke
OnarKeHHBI ABryCTUH 9Ta MPOCTOTA U MOHATHOCTH Cy-
LIECTBYET A0 TeX IOp, MOKa MBI HE COCPEIOTaINBAEM Ha
TOM MOHSATUYU CBOEI'O BHUMAHMUS, BILYMBIBAEMCS U IIBITA~
eMCsl TOYHEee OIPEeJIe/INTh, 9To »Ke oHO Takoe? U Torma
MBI [IOJIOXKUTEIBHO CTAHOBUMCS B TymuK. U pemmresns-
HO HEJIB34 JIATh Ce0e OTHUET, UTO YKe MBI U3MEPSIeM, KOTa
€ro u3MepsieM».

TI'ennaduti Axcenos [2]

I nkondr24@gmail.com
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3anuce 1

IIepBOoGBITHBIE JITO/IM MTMEIN CMYTHBIE [IPEJCTABICHUSA O BpeMenu. 2KuBo-
THBIE HE UMEIOT ITOHSTHS BPEMEHHU, He 3HAIOT HUYero O HadaJje U KOHIIE KU3HU.
Bpemst HaunHaeT OBITH C OIPEJEJIEHHON CTa NN PA3BUTHS U€JIOBEYECKOIO CO-
3HAHWS W MBIIIJIEHNs. JeI0BeYecKoe BpeMsl MPUBA3aHO K aCTPOHOMUYECKOMY
pUTMy BpallleHnsl HeOECHBIX TeJI: BPAIEHUI0 3eMJIA BOKPYT CBOEH OCH — CyTKHU
wim 24 gaca, Bpamennio 3emyn BOKpyr CoutHita — rox mwin 365 CyToK u T. 1.

Bparenne rebecHbIX T TOIINHEHO 3AKOHY UKJIMIHOCTH, OJTHAKO KPYTU
[UKJIOB He HaKJaJIbIBAIOTCS OJUH HA JPYTOil, a PA3BUBAIOTCH I10 CIIUPAJIH, 9TO
POXKJIAeT IIPOIILIOe U Oy/IyIIee ¥ CO3/IaeT IBOIOIIOHHOE ABUKeHNE. MbBICIeHHO
MBI MOXKEM ODpAaIlaThCs K MPOILIOMY M CTPOUTH Oymyinee. Mbl MoxkeM pac-
CMATPUBATh HACTOSIIEE KAK pa3pe3 siBJIeHUT BO BpeMeHu. Feym Obl y1aaoch mo
opbuTe JBUXKeHNsT 3eMJIH YyCTPEMUTHCSI B HAIPABJIEHUN, OOPATHOM €€ JIBHYKe-
HUIO, TO BpeMs Obl OCTAHOBHUJIOCH. EC/IM CKOPOCTH BUXKEHUS €Il IOBBICUTD,
TO NpOILIoe 3eMJIM MOXKHO ObLIO Obl yBUJETH B COOTBETCTBUH C OBICTPOTOMN
JIBUKEHUsS BCIATh 10 opbure. OpbuTa He MOBTOPSIETCS B MIPOCTPAHCTBE, MO0
JIBUYKeHre 3eMJIA CIIUPAJIbLHO B €€ PACIIUPIeMOMCsT yCTPEMJIEHHOM Oere BMecTe
CO BCell COJTHEYHOI CHCTEMO.

Hanuune xosmdecTBa BpeMeHH y 4esiOBEKA B KOTOPOM OH CYINECTBYET,
OIIPENIENIETCS €ro CO3HAHMEM. eJIOBEK HMeeT CTOJIBKO BPEMEHHU I CBOUX
IJIAHOB, CKOJIBKO BMEIIAIOT €0 MBICJIH. FCJIi 4e/I0BEK KUBET IJIaHAMHU [T0eXATh
JIETOM B OTIYCK W KYIIUTHh HOBBII JIUBaH, TO y HErO €CTh HECKOJIBKO MECSIIEB.
Eciin gemoBek mbicauT cebs B paMKax CBO€l 3eMHOU >KW3HU, — Y HErO €CTh
HECKOJIBKO JIECSTKOB JieT. Ficiu OH omycKaeT u yMaeT O CyIeCTBOBAHUN [TOCJIE
dusngeckoit cMepTH, TO y HEro COTHU WK Thicsgvu JietT. 11 Tak masee...

Bocripusitrie BpeMeHU 9eJI0BEKOM TaK K€ OTHOCUTE/IbHO U 3aBUCUT OT ILjIa-
Ha Ha KOTOPOM HAXOIUTCS COSHAHUE: BOT BBI JIETUTE B CAMOJIETE U YKJETe KO
3aKOHYUTCS BPEMsI I[I0OJIETa, Ballle COZHAHUE HAXOIUTCS HA (DU3UIECKOM ILJIAHE
U BBI CJIEJUTE 33 JBUKEHUEM IIaCCAYKUPOB, CTIOAPIIECC, 33 00JIAKAMU B MJLJIIOMI-
HaTOPE U T.I.,— BPEMsl JJINTCS JI0JIO, HO €CJIU BO BPEMs II0JIETA BbI PEIIaeTe
MaTeMaTHUYIEeCKYIO 3a/1a9y U Ballleé CO3HaHNE IIEPEHOCUTCA Ha MeHTaJIbHBINA IJ1aH,
TO BBI BJIPYT IIOHUMAaETe, YTO CAMOJIET yKe MPU3EMJIUJICS, & BPeMs IIPOJIeTEI0
HE3aMETHO.

Bpemsa poxmaercs Ha onpeneieHHOM dTalle IBOJIONNN U Ha, OMPEICTICHHOM
JTalle MepecTaeT CynecTBOBATh. Bpems mepecTaer CyIeCTBOBATh B HAIIEM 3€M-
HOM ITOHMMAHUU, KOI'/Ia CO3HAHUIO CTAHOBUTHCS JIOCTYIIEH IIJIAH IJIe BCE <«3JEeCh
U ceifuacy. YUeHbIe y2Ke MBITAIOTCS OIUCHIBATD (PUBUKO-MATEMATHIECKUME MO-
JIEJISIMA HEIIPOZBJICHHBIE (C TOYKM 3PEHHsl 3eMHOTO CyNIECTBOBAHUS) ILJIAHDI
6nrTus. Hanpumep, 3ameuaresbHo mpocTpancTBo H, KOTOPOE TIPEIIoKUI pac-
cmarpusars Ilenpoys, — H = CP? (sce CP? mecrumepno). FOpuit Manun
UIIET 10 OBOy 9Toro npocrpancrsa: «Cam ,pait Ilenpoysa“ H = CP? upo-
CTPAHCTBO, TJie MMOMENAIOTCS Bee Hebeca, HO HUYEro HE OCTAJIOCh OT 3eMHOI'O
[IPOCTPAHCTBA-BPEMEHHU, €CTECTBEHHO HA3BaTh paeM. ... VImerorcs rirybokue dpu-
3UYECKUE OCHOBAHUS CUUTATDH, YTO MUP, 3AI0JHEHHBIN JIMIIb U3/IydeHneM (Ui
FACTUIAMHY, JIETSIIIIMHI C OKOJIOCBETOBBIMU CKOPOCTSIMU, TIOYTH BJOJIb CBETOBBIX
KOHYCOB), JIOJIZKEH JIyd4llle OIHMCBIBATbCA B TEPMHUHAX reomerpun H, yeMm yike
MIPUBBITHOT'O HaM BEHIECTBEHHOI'O YeTbIpeXMepPb. K IIPOCTPaHCTBY-BPEMEHU
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HAC [MPUBSI3bIBAET MACCa, OHA MEMAeT HAM JIETETh CO CKOPOCTBIO CBETA, KOTJA
BpeMsl OCTaHABJINBAETCs, a IIPOCTPAHCTBO TePsIET CMBbLI. B Mupe cBeTa HET HU
TOYEK, HU BPEMEHU; COTKAHHBIE M3 CBETa CYIIECTBAa YKUJIU Obl «HUTIE> U «HUKO-
raay (WM «37eCh» U «cefiuacy ), JIUIb M093Us U MATEMATUKa CIIOCOGHBI MOBO-
PUTH O TAKUX BElIaX coep:KaTeJbHo [3]. Dro BoBce He 03HAYAET, YTO HA IJIAHE,
r7le OTCYTCTBYET Macca W Mbl MMEEM JIeJI0 C TOHKON SHeprueil m CymecTBaMu
«COTKAHHBIMU U3 CBETa» OTCYTCTBYET JIBHKEHIE COZHAHUS ITUX CYIIECTB U CKO-
POCTH MBICJIEH, KOTOPhIE HAIIPABJISIIOT 3TU co3HaHUsi. CO3HAHUSI COTKAHHBIX U3
CBeTa TeJI OIPEJEISIIOTCS MBIC/SIMUA, OHA COCPEJIOTOYEHBbI HA TOM, Ha 9eM CO-
CPEeI0TOYEHA MBIC/Ib, & CKOPOCTH JBUXKEHUS MBICJIA — MIHOBEHHOCTH. MTHOBEH-
HOCTB €I1le He OCO3HAHHOE CBOMCTBO HEIIPOsIBIICHHBIX IIJIAHOB OBITHS U 00paTHAS
cropona Beunoctu. Bpems ke usntaeckoro Mupa TaM OTCYyTCTBYET.

3anuce 2

Wccnenyst BpeMs, pa3MBbIILIsist O HEM, MbI KacaeMcst 00acTu humocodun.
JlpeBHerpedeckne (hustocodbl pasMBIILIIA O BPEMEHH, IbITAJIUCH OHSITH, —
BpeMsI HEIPEPBIBHO WJIU JIUCKPETHO, KAK OHO COYETAETCsl C BEYHOCTHIO W T. 1.
Bosibiioe Bimsinve Ha MOHMMAHWE BPEMEHU WMEJIO IIPECTABJICHIE O BPEMEHU
[Inarona. IlimaTon ncxommit u3 OMHOrO U3 CBOUX OCHOBHBIX TE3UCOB O HAJIUIUU
JIBYX MUPOB, — BEIHOIO MUDPa peaiibHOCTH (Mupa U ieit) u Mupa ero BpeMeHHbIX
oTpaxkeHWit (TeHelt) B IIPOSIBIEHHOM KOCMOCE. JTa HJiesl CTaJa KPaeyrolbHbIM
KaMHEM IIATOHU3Ma U 00BEKTUBHOTO Hjieasn3Ma B 1esioM. OHa Oblira U3JI0xKe-
ra llmaronom B 360 romy mo Hameil Spbl B ceabMoOll TyiaBe ero KHUTH <«locy-
napcrBoy («Mud o Iemepe» ). Coruacuo s1oii mien, Beanocrs, 110 upejcras-
snenwio [lnaTona, MpUHALIEKUT HEMposBIeHHOMY Iany Mwuposoro Pasywa,
0 KOTOPOM Ha JIAHHOM STalle BOJIIOINKA Mbl HUYETO 3HATH HE MOXKEM, MOXKEM
TOJIBKO IIPUHSATH, YTO OH CYIIECTBYET. A BpeMsi, 10 NpecTaBIeHuio (huiocoda,
MIPUHAJIEXKUT ITPOSIBJIEHHBIM IIJIAHAM, KOTOPbIE BOSHUKAIOT U3 HEITPOSBJICHHOTO
¥ CHOBa PAaCTBOPAIOTC B HeM. LIUKJIIBI BpeMEHH ¢ JIPEBHUX BPEMEH PACCMaTPH-
BAJINCh B PA3JIMIHBIX PETUTHO3HBIX puaocodusax kak Beunoe /Ipxamne Mupa.
CeI‘O}]‘HH Pl YIEHBIX pacCMaTpUBaeT I'UIIOTE3Yy O IEPUOJNYIECKOM DPOXKJICHUU
73 IJIaHA HEIPOSBICHHOTO MUPa, (PU3UIECKOI0, €T0 PA3BUTHS U MOCJIEIYIONIErO
pacCTBOPEHUN ONSTH B HEIPOsIBJIEHHOM. TaK, pacCMaTpUBAETCs TUIIOTE3a, 9TO
S0HBI IUKJINIECKON Bcesennoit ormesnersr apyr oT Apyra codobirueM Bosbimoro
Bapeisa. Kostamc cBepxMacCuBHBIX «9€PHBIX JIbIPy» 1epeli Bosbmum Bapeisam
IIPOU3BOJIUT BO3MYIIEHNSI B BHJIe 'PABUTAIIMOHHBIX BOJIH, KOTODBIE, [I€PEAIOT
nH(MOPMAIIUIO OT S0HA K S0HY U TAKKM 00Pa30M MOYKHO 'OBOPHUTH 00 IBOJIIOIAN
[IePHO/INIECKH BO3HUKAOMUX KocMocoB [4]. ITo mocieHuM JaHHBIM yUYEeHBIX
KOCMOC WMeeT MaJjblii 00beM BemecTBa 0 CPABHEHUIO C OOBEMOM <IIOJIEBOTO
MMPOCTPAHCTBAY WM BaKyyMma. A Bce MaJioe TOBOPUT O €r0 BPEMEHHOCTH.

ConepKaTesIbHO TOBOPUTH O TAaKHUX BEIaX KAaK HEIPOSBJICHHDBIE IJIAHBI
OBbITUS C UX aTpUOyTaMM, TAKUMU KaK PUTM, MTHOBEHHOCTh, BEYHOCTh, MOYKET
HE TOJIBKO 093U U MaTEMaTUKa, HO elle U My3bika. CKpsiOMH TOBOPHUJI O Ha-
nucanun csoeir cumbonnu «IIpomereits: «B «IIpomerees y mens OyayT Takue
Me/[JIEHHBIE TEMIIbI, KOTOPBIX HUKOT/Ia HU Y KOTO He ObLIO, Me/JIeHHbIEe KaK yIro-
JTHO — OHU JIOJIPKHBI JUINTHCA KaK BEYHOCTH, — IOTOMY, YTO B€Jb 9TO BEYHOCTH
JOJIZKHa IIpOﬁTI/I OT MOMEHTa TOMJIECHUA 10 TIOJTHOM MaTepuaJJn3aluu... y MEHA
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OyayT u Takue OBICTPBIE TEMIIbI, KAK HUKOT/Ia He ObLIN, B caMOM KOHIE. B aToT
caMbIil MOMEHT U OyJIeT co3epriaHre TADMOHNUN, U HACTYIUT JIeMaTePUaI3aIlns,
[OTOMY 9TO 5T0 — OfHO U ToXKe [5]. CKpsiOuH XOTes B My3bIKe OTPA3UTh JIJIH-
TEJILHBIN IIYTh <«I1JIEHUsI B MAaTEPHIO», JuddepeHnuanyio, pa3beuHeHne 1jIs
JAJIBHERIIIETO OIBITA MPOXOXK/IEHUS IIyTH IONCKA €IMHCTBA, 8 OKOHYATEIbHBIN
aKT JeMaTepuajn3anui OH Ha3biBaj Mucrepueit. Mucrepust Kak 3aBepilieHne
«JTHSI» D0HA, IPEJITOJIOTaIa BO3BpalieHne K EIuHCTBY, JieXKaleMy B TiryOoKoi
«HOYM» 30HA. U Tak «CyTKH» 3a «CyTKaMW>....

3anuce 3

Beunocts o Ilnarony ects mpoobpa3s, a Bpemst eCTh ero obpa3, KOTOPbIi
TeM He MeHee He MOXKeT ObIThH 0€30THOCUTEIHHBIM K 1Tpoobpa3y. T. e. Beunocts
n Bpel\lﬂ CBA3aHbI KaK I/I)Ieﬂ " ee BOILJIOIIEeHUEe, KaK HerOS{BJIeHHbeI MI/IpOBOﬁ
Pasym u kocmoc. MbIcist BpeMsi COOTHECEHHBIM € BEIHOCTBHIO, [l1aTon paccma-
TPUBAJ €r0 KaK KATErOpUI0 KOCMUYECKYIO, — OHO BO3HUKAET BMECTE C KOCMO-
COM, SIBJIEHO B JIBMKEHNN HEOECHBIX TeJI U MIOMIMHEHO 3aKoHy unciia. [lockomn-
Ky KOCMOC HE BEYeH, TO OH MOYKET MMETh TaK K€ U KOHEI[ CyIIeCTBOBAHUS, A,
CJIEJTOBATE/ILHO, U KOHEI[ BPDEMEHH JIAHHOTO ITHKJIA.

ITo 3akoHy aHaJIOrWK, KAK y»Ke ObLIO OTMEYEHO, Ye/IOBEYECKOe BPEMs BO-
3HUKAET Ha OINPEJEJeHHON CTaINN JeTOBEYECKON IBOJIOIUU U TEPECTaeT Cy-
IIECTBOBATH Ha OMPEIEJEHHOM JTalle PA3BUTHUs. 1aK 2Ke W I KOHKPETHOI'O
9eJI0BEKA BPEMsI He OCO3HAETCs C MOMEHTA POXKIEHUS, IEPBbIE OBl CBOEH 2KI-
3HU YeJIOBEK OJIMKe K OILYIIEHUIO KAKOI0-TO Oe3BPEeMeHbs], BEYHOCTH U TOJIBKO
C pa3BUTHEM CO3HAHUsI, IOJlaM K 4-5 B KOHKPETHYIO YeJI0BEUYeCKyIO YKU3Hb BXO-
JIUT TIOHsITHE BpeMsi. — MBI mMeeM J1eJ10 ¢ 1eJI0ii nepapxueil IUKJI0B BPEMEHU.

Boamoxkao, aT0 Boru roBopsT ¢ 10ibMH S3bIKOM MaTeMaTuKu. Puoco-
dckas goxrpuna [lmaTona o cymecrsoBanun mupa W aeit u Mmupa ux oTpakeHuit
(Temeit) yrke HaIIA CBOE paccMoTpeHme B Matemaruke [3,6]. Maremarnaeckoe
MOJIeJINPOBAHKE IIPOIECCOB HADJIIOIAeMOr0 MUPa B COYETAHUH C UJESIMU, UX
[IOPOJUBIIUMH, TIO3BOJISIET JIYUIIE TOHATh KaK CAMU IIPOIECCHI, TaK M UX UJIEU.

B namem mposiBJIeHHOM MUpPe MBI HIMEeM JIeJI0 ¢ MHOXKECTBOM Pa3HO0bpa-
3HBIX IIPOIECCOB, MPOTEKAOIINX BO BPEMEHH: MIPOIECCH POXKJICHUS — T'HOeIn
B JKHBOM BEIIECTBE, CO3JAHUA — PA3PYIIEHUs MATEPUAJIOB PA3IUIHBIX KOH-
CTPYKITUii, IIPOIIECCHI POCTA KPUCTAJIJIOB U PA3JIOKEHHUS aTOMOB...

Eue B XVII Beke maTemaTuk u pustocod lekapt BbICKa3asI U0 O CyIIe-
CTBOBaHUU MHOXKECTBA BPEMEH: JIJIsI KaXKJ0r0 IIPOIECCa, JOJIXKHO CyIIEeCTBOBATH
WHIUBUIYAJTbHOE BPEMS €TI0 IIPOTEKAHMUSI.

B XX Beke B ecTecTBO3HAHUE BOIIN MOHATHS OHMOJOTHTIECKOTO M TE€0JI0-
TUYECKOI'0 BPEMEHH, CJIy9IaifHOr0 MMHUMOI'O BPEMEHU U JAPYTUX BpeMeH. Bpems
CTAJIO CIIOCODOOM IO3HAHMS IIJIOTHONO MHUPa M B KaXKJIOM IIPOIIECCE U B KAXKJIOM
W3 BUJIMMBIX MUPOB UMeEET CBOe 0COD0e OTHOCUTEJIbHOE BBIPAYKEHUE.

Boutee rimybokoe moHnMaHUs MIPOIECCOB, IMPOUCXOISIINX HA 3eMie, TI0 3a-
KOHY aHAJIOTU{l MOT'YT HOMOYb IUIyOXKe MOHSTH IIPOIECCHI ITPOUCXO/ISAIINE B KO-
cMoce U HA0OOPOT, BeJb AHAJOTUYHBIE IIPOIECCHI 0A3UPYIOTCS HA OJHUX U TeX
Ke njesx.
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3anuce 4

Bemukuit HpioTon cunraercs: OqHIM U3 OCHOBOIIOJIO2KHUKOB COBPEMEHHOM
nayku. Vcxonsg n3 cBoux PpuaocopCKO-PeTUTHO3HBIX BO33PEHNU, OH JIaJ CBOE
noHnManue Bpemenu. Tak ke kak u Ilmaron, Heioron paccmarpuBan aBa Mu-
pa, — Mup OOXKECTBEHHBIN, COBEPIIEHHBIN U MUD (DU3NIECKUil, HAOJIIOIAEMBbII.
s 6oxkecrBennoro mupa HproTon Bees AGcosoTHoe BpeMsi, — Jist busu-
9ecKOro oTHocuTesbHOe. B O0xkecTBenHOM Mupe Hbroromna Bpemsi mporekaer
¢ abCOJTIOTHOM MATEeMATUIECKON TOYHOCTHIO. DTO O3HAUAET, UTO JIBA COCETHUX
IPOMEXKYTKa BPEMEHH COBEPIITEHHO PAaBHBI APYT Apyry. B dpusmdaeckom HAOIO-
JIAeMOM MUDPE, B OTJIMYHME OT MHUPa OOKECTBEHHOI'O, BCE OTHOCUTEJILHO HEJI0JI-
TOBEYHO W BpeMsl sIBJIisieTcst arpubOyTom jBrkenusi. s sroro mupa Heroron
BBEJI OTHOCUTEILHOE BPEMSI.

B manbueiimem pazsurun Hayku Abcosroraoe BpeMsi HpioToHa crajio yio-
TPeOJIATHCs KaK BCeoOIlee U eIMHCTBEHHOE BPEMs], IIPUHA IJIEZKAIIEe MUDPY B Iie-
JioM. Tak TPOJIOIKAJIOCH TTOUTH 10 XX BeKa, KOrJa 9TO BPeMs OOHAPYKUJIO
cBOe HecoBepieHCTBO. PU3NKU BEPHYJIM OTHOCHTEILHOE BpeMsl U DWHINTENH
BBEJI 9YeThIPEXMEPHBII IPOCTPAHCTBEHHO-BPEMEHHOM KOHTHHIYM, JIOTIOJIHUB TPe-
XMEPHOE IPOCTPAHCTBO KOOPIUHATON BPEMEHH.

Oj1HAKO U 9TO pacIIupPeHne PACCMOTPEHIST BpDEMEHU He JIAJI0 PEITeHUsT JJIst
MHOTHX TPOIECCOB (bm3myeckoro miana. Biagnmup BepHajgckuit moansit Bo-
[IPOC O PACCMOTPEHUSI BpEMEHU-JIJIeHNs] B XKUBOI MaTepuu. BepHaicKumii mucaJt:
«Bpems cBst3aHO B HallleM CO3HAHWU C »KU3HBIO... Bpemsi, paHee cyIiecTBOBaB-
mee B CO3HAHUU yYEHBIX KAK HU C YeM He CBSI3aHHBIN mapamerp (GU3MIeCKux
YPaBHEHUIl, CTh SIBJIEHUE IPUPO/IBI, COMPAKEHHOE ¢ 3AKOHOMEPHBIMI CPOKAMU
CYIIECTBOBAHUS BEIIECTBA W KUBON Marepmm» [2]. BepHajckwmii camras, aro
BpeMsI CMEHbI IIOKOJIEHUsI OPIaHU3MOB, >KU3HU ITOILYJISIIIUN, MOXKET ObITh IpPU-
HSITO 33 €CTECTBEHHYIO €JIMHUILY OMOJIOTUIECKOI0 BPEMEHU IIPU M3yUeHuu Ono-
JIOTHYIECKUX IIPOTECCOB. Psifi yIeHBIX CeroHs BBICKA3BIBAET MHEHUE, YTO IPHU
MaTEeMaTHIECKOM MOJIEJTMPOBAHUN IIPOIECCOB B OMOJIOT MY HY?KHO UCIIOIH30BATH
UMEHHO OMOJIOTUYecKOe BPeMs.

B cBoeit Hobenesckoit ek B 1977 rogxy Unbs [Ipuroxkua Tak ke 1mo/1-
YepPKUBaJI, YTO BPEMsI HE €CTh OTOPBAHHBIN OT PEAJIbHBIX IIPOIECCOB IIapaMerp,
oH roBopui: «Bpemsi mpuobperaer CBOIt MCTUHHBII CMBIC]I, CBSI3AHHBIN C HEO-
OPATIMOCTBIO, WIN JAXKe C «HUCTOPUE» IIPOIECcca, a He SBJISETCH IMPOCTO Ieo-
METPUYECKUAM [IaPAMETPOM, XaPaKTEePU3YIOIIINM IBUKEHHES.

IIporeccer mporekaroriye B puU3NIECKOM MUPE KUBOil U HEYKUBOI IPUPO-
JIbl 3aBUCSIT OT MHOI'MX CJIydaiiHbiX (pakTopoB. [losTomMy BO3HMKJIA HEOOXOIU-
MOCTb PACCMOTPETH CJIyYallHOE BPEMS.

Pasmbiuisst o cygaitaom Bpemenn, matemaruk Hpuit Konnparbes mpu-
BOJIUT IPOCTEHIINN TPUMED CJIYIAHHOTO BDEMEHHU: €CJIM Mbl BO3bMEM HECKOJIHKO
Y€JIOBEK OJIMHAKOBOW (PU3UIECKOIl ITOJITOTOBKH, [[JIsi KOTOPBIX XapaKTepHa CKO-
POCTB Tentero xoja 4 Kum/4ac U KOTOPBIM HY?KHO TIPOATH 8 KM, TO PEasIbHO,
BCEe OHU TPOUJYT ITOT IyTh C PA3HBIM BPEMEHEM, — HA BPEMs ITPOXOXKJICHUsT
IyTH MOXKET MOBJIMATH IIOr0J[A, BCTPETUBIIUECS 110 JIOPOTe COOBITHSI, KOJIIMIe-
CTBO OCTAHOBOK B ITyTH JJIs OTIBIXA U T. JI. — BPEMsl IIPOXOXK/IEHUsI IIyTH OyIeT
cayuaitapiM. OJIHAKO ONMUCAHUE CJIYyYallHOrO BPEMEHU IOTPEeOyeT HCIIOJIb30Ba-
HUsl aDCOJIIOTHOIO BpeMeHn HBIOTOHA, YTO ellle pa3 yKa3blBaeT Ha CBSA3b MHUPA
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W/I€aJIbHOTO U MUPA IIPOSIBJIEHHOTO, (BU3MIECKOro. BpemeHa pa3indHbIX MPO-
11eccoB (pU3MIECKOro Mupa Oy/IyT HCIIOJIb30BATH JJIS CBOETO OIHMCAHUS BPEMs
Herorona (mmm Ilnarona), ubo sosppamasice k Mudy Ilnarona o «Ilemepe»
dusngecKkuit MUp €CTh «TE€Hb» MUPA UI€AJBHOTO.

B zaBucumocTu oT AIUTEIBHOCTH TIPOIECCOB (DU3NIECKOTO MUAPA UCIIOJIb-
3yI0TCS Pa3Hble €IUHUIILI BPEMEHU, B OCHOBE KOTODPBIX JIEXKAT BCE T€ YKe I'0-
bl WJIA CEKYHJIbI, — YHCJIa 10 3aKOHAM KOTOPBIX IPOMCXOIUT JBH2KEHUE KO-
cMuvyecKux Tejl. /s reoJIorm4eckKoro BpEMEHU KCIIOJIb3YIOTCS JeKaMepHalbl
(onua nekamepunagia passa 100 000 jer), 1yisi MUKPOIIPOIIECCOB 3€IITOCEKY H/IBI.
B 2020 rony dusuku u3 yuusepcurera 'ere B Tepmanuu (rpymmna npodeccopa
Peitaxapia JepHepa) nu3aMepusin HAUMEHbBIUH BPEMEHHONH UHTEPBAJ B IPIMOM
n3MepeHnn, — BpeMst Tpebyemoe (poTOHY, ITOOBI IEpecedh MOJIEKYTY BOIOPOIA.
Do BpeMst cocTaBuiIo 247 3enTocekyn mwian 2,47 x 1071 cexymnmpr.

Bpemsi pa3HBIX IPOIECCOB, PA3HbIE Yachl (COMHEIHbIE, ACTPOHOMUIECKUE,
aTOMHBIE. .. ), brI0coOdCKIE KOHIEIIUN O BPEMEHN U HAYIHBIE IKCIIEPUMEHTHL. .
Bpewmst ocraercs 3arakoil m IPpUTATHBAET CBOUMHE TaiiHaMu. B Havase HAIEro
BeKa BbIIA B cBeT Kuura Kpaiira Kostenzepa «Bpemst B komukcax» (u3manue
JLJIST IOCYTa) U 37€eCh CJIeAyeT OTMETUTD, YTO B 9TOI «HECEPhe3HON» KHUTE IIPE/I-
CTaBJIEH BIIOJIHE CEPbE3HBIN IJIOCCapuil OCHOBHBIX TEPMUHOB, UMEH U ITOHATHUI
o Bpemenu, on 3anumaer 17 (1) crpanur.

3anuce 5

OObIenprHATO CINTATH, YTO YEJIOBEK ODJIAJAeT TEJIOM, YO U JLyXOM.
O/IHAKO 9TO yTBEPXKJIEHUE YACTO BOCIPUHUMAETCS KAK PEJMTrHO3HO-DUIocod-
CKasl JOKTPUHA U HAyKa Ha CErOMHSAINIHAN JIeHb He JaeT HAayIHOI'O OIIPEIeJIEHUS
YTO TAaKOe JyIla Wid JyX. [I[puHATO cuMTarh, YTO JIyIIa 3TO HEMATEPHAJbHAS
CYIIHOCTDH YeJIOBEKa, B KOTOPOU BBIPAsKEHA CIIOCOOHOCTH YeJIOBEKA OIyNIATh,
MBICJIATh, CO3HABATH, IyBCTBOBATh. JlyX ompemesisieTcss KaK BBICIIEE MTPOsiBJIe-
HUE IYIIU IeJI0BeKa, XapaKTepU3yIolneecs CUIbBHON BOJIEH U HAJEJIsoNee de-
JIOBEKa, CIIOCOOHOCTHIO TBOPUTH, OBITH COMpUIacTHBIM TBopity. B Toxke Bpems,
MBI BHJIAM, 9TO Hay4Hasi TPAKTOBKA YEeJIOBEUYECKOI'O0 CO3HAHWS SKBHUBAJIEHTHA
OIIPeIeJIEHUIO JIyIIHU. Y YeHble PACCMATPUBAIOT CO3HAHME KAK HAYJHOE IIOHSITHE,
BKJIIOUasi B HETO CIIOCOOHOCTH BOCIHPUHUMATH U TBOPUTH WH(MOPMAIIHIO.

UccnenoBanueM CO3HAHMS 3aHUMAETCS HE TOJBKO IICUXOJIOTHs (<«IyIIas
[I0 PEYECKU «IICHXE» ), KOTOPAas UCCJIEIYeT BJIUSHUE PA3JIMIHbIX COOBITHIl HA
HAIX YyBCTBA M MBICJIU, BJIAAHNE HAIINX YyBCTB M MBICJIEl HA CO3HAHUS JIPY-
rux Jiojeil, (hpeHOMEHbI T'UITHO3a U BCIIOMUHAHWS COOBITHIl JAJIEKOrO ITIPOIILIO-
ro, u T. ;1. VlcciretoBaHreM CO3HAHUST CETOHS 3aHUMAIOTCS HEHPOJIMHTBUCTUKA,
u Heiipobuosiorus. Heitpobuosiorusi, B CBOIO 04epe/ib, COTPYIHAYIAET C HHMOP-
MaIMOHHON (PU3MKOi, KOTOpast BKIIOYAET B ceOs pa3iesbl KBAHTOBOI KPHUIITO-
rpadun, KBAaHTOBOI TeJIEIOPTAIlNY, KBAHTOBOI'O KOMIIBIOTHHTA... [OBOps O He-
JIOCTYITHOM HaM CErOJ[Hsi MUPe HEIIPOsIBJIEHHBIX [LJIAHOB OBITHUSI, MUPE BCE3HAHUSI
¥ IyBCTBOIIOHUMAHUSI, KOTOPbIE CErOJIHsI Mbl HE MOYKEM WCCJIEJIOBATH HUKAKM-
MU COBPEMEHHBIMH TEXHOJIOTHSIMU, MBI MOYXKEM IOyMATh O €INHUIAX BPEMEHU
[Tnanka. Oxna enununa Bpemenn [Lranka B 20 MuinapoB pa3 MeHbIIE Bpe-
MEHU IIPOXOK/IeHNsT (DOTOHOM MOJIEKYJIbI BOJOPOJA U C HAIEell TOYKU 3PEeHus
MOZKeET pacCMaTPpUBaATbCA KaK MFHOBeHHOCTb. Mbl MO2KEM pacCMOTpPEThb €JINHU-
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1Bl BPEMEHU 1 BO MHOT'O Pa3 MEHBIIHe eMHATBI [[1aHKa u Ipu it K OCO3HAHUIO
OecrpeieTbHOCTH Kak Beunoctu Tak m MTHOBEHHOCTH, — aTpPUOYTOB WIea b
HOro Mupa rje XKuByT Wen.

3anuce 6

OrcyTcTBrE B3aUMOIIOHUMAHWST MEYXKJIY YIE€HBIMU U PEJIUTHO3HBIME (bU-
JiocopaMu 9acToO JIEXKHUT B 00ACTH TePMHUHOJOTUN. Kak W TEePMUH <«IyIIas,
[IOHATHE «aypa» He IOIYJISAPHO B HAYYHON cpele, XOTs BIIOJIHE HAYYHO IIOHSH-
THE «HEPrOMH(MOPMAIIMOHHOIO TOJI> JeIOBEKA.

Eie B cepenune XX Beka dpusuku Kupnuan cdororpadupoBalin 31€KTpo-
MAarHUTHBIE U3JIy9YeHUs YeJOBEKA, a CErOHsI HAYIHO TOKA3aHO, ITO HEHPOHBI
MO3ra U HEpBHbIE y3JIbl 9eJI0BeKa MOIYT U3Jydarb (bOTOHBI (CBET) W, BO3MO-
JKHO, JIpyTHE, elle He OTKPBIThIE YaCTUIBI KBAHTOBBIX H3MEpPEHUil. DHEPrOnH-
dopMAaIOHHOE T10JIE YeJIOBEKa CYIIECTBYET BHE (PUBUUIECKOIO TeJjla JeIOBEKa,
HO TECHO CBSI3aHO C €r0 MO3IOM W HEPBHBIMU y3jaMu. Bo BpeMmsi CHa, KOIa
CBsA3b YHEPTOMH(OPMAIMOHHOTO OJI C MO3TOM OCJIAa0EBAET, «aypay MOIydaeT
HEKYIO CBOOOy M BO3MOXKHOCTH <«IIyTEIIeCTBOBATH», MOXKET KOHTAKTHPOBATH
¢ wiaHaMu 6oJiee BBICOKMX U3MEPEHUH U MOJIydaTh OT TyJa HH(MOPMAIUIO. DTa
nH(OPMAIKS, B CBOIO OYePEhb, OY/Iydd BOCIPUHSATA MO3IOM, KOJUPYETCS acCo-
[UAIUsIMU HAIero CO3HAHUSI U IIPEJCTABJISETCsI HAM B BUJI€ CHOBHJIEHUSI.

31ech ciemyeT 3aMeTUTh, YTO BpPeMsl CHa MOXKET He COBIAJATh C BpeMe-
HEM IPUCHUBIIUXCS COOBITHUIT, — COH, (Kak npasBuio) musiuiics 120-180 cekym,
MOXKET TIePE’KUBATHCA KaK COOBITUS MHOTHX 4acoB. Tak 2Ke cjeyeT OTMEeTUTh,
YTO BPa4Yd AHACTE3UOJIOTH YACTO OTMEYAIOT fBJIEHH:, KOIJIa HAIMEHTHI II0CjIe
HapKO3a PacCKa3bIBAIOT O COOBITHSX B KOTOPBIX HE MOIVIM Yy9aCTBOBATb B Pe-
aJIbHON KU3HU.

3anucek 7

B konre 60-ThIX roJIOB MPOIIOro BeKa verickuil ydenoiii Npxu 3eman
manucaa kuury «llosmanune u muHbOpMaIMsy B KOTOPOil paccMOTpE BOIIPOC
0 cBsi3n HakolIeHns: nHdopMaruu u Bpemenu [7]. OH HpuIIes K BBIBOLY, YTO
paciiupeHue CO3HAHUsI 38 CYeT HAKOIJIeHNS HH(MOPMAIMY BJIUSET HA BPEMS.

VYMeHne aHAIN3UPOBATH HH(MOPMAIMIO 38 CIET PA3BUTUS MEHTAJIHHOCTH,
TBOPHUTH CBOIO COOCTBEHHYIO HH(DOPMAIINIO U ITOCHLIATH €€ B IPOCTPAHCTBO BJIM-
sgeT Ha BpeMs. Bpems mpu JABMKeHUU OT Omocdepbl K HooChepe 3aMeJIsTeTC .
Bpemst cTpeMuThbCsi K HYJIIO IIPH JIOCTUXKEHUHN BCEBEJEHUsI U BCe3HaHUs. Je-
JIOBEK €CTh IIPOIECC, IIPOIECC PA3BUTHUsI COSHAHUS U JBUXKEHUS B HAIIPABJIEHUE
nHoocdepsl. B manHOM m1poriecce BpeMsi BRICTyIIAeT KakK aTpudyT co3Hanusi. Cie-
JOBaTEJbHO BPEMSI €CTh aTPUOYT SBOJIIOIUH B €€ JIBUYKEHUH OT MATEPHAIHHOIO
K HJeaJIbHOMY.

l'unoresa y4eHBIX O TOM, YTO CYIIECTBYET CBsI3b MEXK Iy HAKOIJIEHHEM WH-
dopMmaIyy 1 BpeMeHeM HAIIIa CBOU MOITBEPXK IEHUS] B MCCJIEIOBAHUSIX YIEHBIX
psifia YHUBEPCUTETOB, MCCIEIOBAHNST KOTOPBIX OBLIN OIyOJIMKOBAHBI B KYPHA-
se «Nature Communications B okTsiope 2020. Ydensre 3asiBuyim 00 OTKPBITUA
denomena KBaHTOBOI'O 3aMejjieHnusl BpeMeHu. st m3ydeHnsi KBAHTOBOTO 3a-
Me/JIeHns BpeMeH! (bU3UKHU O0'beIMHUIIN IPUHIIAIIBI KBAHTOBOH NH(MOPMATHKHI
C KBaHTOBOI Teopueil rpaBUTAIUU.
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Ha mam dusndecknit MaTepraabHBII MUP 3aKOHBI KBAHTOBOW MEXaHUKHU
npakTuaecku He Biausior. OHU He BIUSIOT Ha YKU3Hb 00BEKTOB KPYIITHEE aATOMOB
U 3apsi?KeHHBIX YACTHI] TO TOI IPUIUHE, YTO UX paboTre Ha OoJiee KPYITHBIX MacC-
mrrabax Memaer 3aMe JIeHne BpeMeHr, TOPOXK ieHHoe TpaBuTarueii. U, kak Mbl
y2Ke OTMEYAJIN, B CBOIO OU€PE/Ib, MACCA U 3aPsiJl HE TO3BOJIAIOT YaCTUIAM JIETATH
€O CKOPOCTHIO cBeTa. Mup Kak ObI COCTOUT U3 MUHUMYM JBYX ILIAHOB, — OJUH
COCTOUT U3 aTOMOB M MOJIEKYJI, 9TO HAII [IPOsBJIEHHBI (DU3NMIECKUN MUD, T
BpeMsI TIOJIOKUTEJIBHO U CJIEJICTBUS UJIYyT 3a COOTBETCTBYIOIIMMYU ITPUINHAMH,
obpazys mIacTudIHoe OyayIee n3-3a cBoOOMHOI BoJu Jroneil. Ha npyrowm mrane
bOTOHBI, HEUTPUHO U JIPYTHE €Ile He OTKPBITHIE YACTUIIBI, KOTOPBIE JBUXKYTCS
C OKOJIOCBETOBBIMU, CBETOBBIMU U CBEPXCBETOBBIMU CKOPOCTSIMHU, SABJISS C TOYKI
3peHnsi 3eMJIH OTPUIATEIHLHOE BPEMsi U pa3pbiBas MPUIUHHO-CJIEICTBEHHBIE
CB#A3M, CTaBS CJIEJICTBUS BIIEPEU IIPUYNH, YTO HE HAXOIUT OObICHEHUS B KJIAC-
CUYECKOi (PU3NIECKO HayKe, HO MOXKET OBITh 00'bsSICHEHO B KBAHTOBO (pU3UKe.
BozmozkHO 1pobsieMy TpUYUHHO-CJIEICTBEHHBIX CBSI3€l B KBAHTOBBIX H3MEPEHNU-
sIX MOXKHO OyJIeT PEIIUTh ¢ UCIoJb3oBanueM TeopeMbl Pobepra ['epoxa (Robert
Geroch. Geroch’s splitting theorem).

B dunbme Angpes Tapkoeckoro «Angupeit Pybisies», ssupmmniicss Py6iieBy
ayx ero ymepitero yuurejisi ®eodana I'peka ropopur: «3jech Bce He Tak, Kak
y Bac Ha 3eMJIe...».

Hayka y»xke BILUIOTHYIO TOJONLIA K W3YyYCHUIO TPAHUIIBI MEXKIY HAITAM
MIPOSABJIEHHBIM (PUBUIECKIM MUPOM U MUPOM, T/I€ 2KUBYT «CYIIECTBA U3 CBETA>.

3anuces 8

KBanroBasi ¢pusnka NpHOTKPHIBAET 3aBECY KU3HU Ha ILUIAHAX, TJE YKUBYT
YeJIOBeYeCKIe COSHAHUSI MJIN «CYIIECTBA U3 CBETa» U [TO3BOJISIET IOJIYYUTh HEKO-
TOpPBIE IIPEJICTABIEHUs] O TallHAX IPOCTPAHCTBA-BPEMEHHU Ha TuX Ijianax. OaHa
u3 TaiiH, — KBaHTOBas cynepnosuius. Cynepro3uius ecTh MIOHATHE O TOM, 9TO
KPOIIIeYHbIe O0BEKTHI MOTYT CYIIECTBOBATH B HECKOJIBKUX MECTaX WMJIA COCTOS-
HUAX OJHOBPEMEHHO. Y Y€HbIe IIPE/IITOI0KUIN HAJNYNE Y KBAHTOBON YaCTUIIBI
BOJIHOBBIX CBOICTB M 3KCIEPUMEHT IIOJTBEPIUII, YTO (POTOH PeajibHO MOXKET
MPOATH OJHOBPEMEHHO 4epe3 JiBe IejIl, PACIIOJIOYKEHHbIE B PA3HBIX MECTax
MIpOCTPaHCTBA. B 5TOM ciiyuae MOXKHO IPEICTABUTH, ITO (DOTOH HAXOMUTCS
B COCTOSIHUU MPOCTPAHCTBEHHOW MPOTsiKeHHOCTH. VI 9TO TOXOXKE Ha TO, 94TO
penurnosnbie Guitocodbl HABBIBAIOT «JIEJIEHHEM JIyXas.

B 1961 roxy B JloHjoHe Bbinuia 3HaMeHuTas pabora HOpxuna Buraepa
0 CO3HAHUU B KBaHTOBBLIX m3MepeHusix, — «Remarks on the mind-body questi-
ony. Buruep Hadaj 3Ty CTATHIO OYEHb CMEJIBIM JJIsi CBOErO BpeMeHHU (U Jjis
HAIIEr0 BPEMEHU TOXKe) 3aMedanueM: «Beero HeCKOJIBLKO JIET HA3al «CyIeCTBO-
BaHUe» yMa WU JIYIIHA CTPACTHO OTPUTIAJIOCH OOJIBIIIMHCTBOM YIEHBIX-(DU3UKOB.
Brectsamue ycrexu Mmexanndeckoil u, B 60see o0IeM Mane MaKpOCKOITITIECKOT
GUBUKY 1 XUMUU 3aTMUJIO OYEBUIHBIN (DAKT, IYTO MBIC/IU, YKEJIAHUSI ¥ IMOIUN
HE COCTOSIT U3 MATEPUH, ...».

Opue ¥3 BBIBOIOB, KOTOpBIE JejaeT B cBoeil pabore Buruep, — 3To TO,
9TO KBAHTOBOE ONUCAHNE OOBEKTOB IOJBEPIraeTCA BJIUSHUIO BIIEYATICHUNA OT
MBICJIUTEJILHBIX ¥ IyBCTBEHHBIX IPOIECCOB, BXO/ISINX B co3Hanue. Buruep je-
JIaeT TaK Ke BBIBOJ[, UTO YEJIOBEUYECKOEe CO3HAHWE MOXKET BJIUITH Ha OKPYyIKa-
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IONIMA MHUD U MOXKHO IIDOJIOJIZKUTBH 3TO YTBEPXKJeHHe, CKa3aB, YTO CO3HAHHE
MOKeT BJIMATH Ha BpeMd.

B mporecce mosnaHus HayKoO#l TeX COCTaBJISIONINX YeJOBEKa, KOTODPBIE
MIPUHSATO HA3BIBATH JyIla W JIyX, OTKPBITHUS 3aKOHOB IIJIAHOB WX ODUTAHUSI,
MIPUJIET IOHUMAHME €Ille MHOTUX OCOOEHHOCTE BPEMEHU U OHO [TEPECTAHET OBITH
TaiiHoli. A IIOKa MBI IMEEM caMble Pa3Hble TEOPUU BPEMEHHU, HAUMHAs OT TeOpUit
OTPHUIIAHNS CYIIeCTBOBaHUA BpeMeHH, JI0 TEOPUil IIUKJIOB BpeMeHU, CTOPOHHU-
KOB U IIPOTUBHUKOB TEOPUU «CTPEJIbl BpEMEHU» U T. 1.

3anuce 9

Cerosisi, HEKOTOPbIE P€HUU YeJI0BEYECTBA, JOCTUTAs B JIyXe BHICOKUX ILJI1a~
HOB OBITHS, TPUHOCAT HAM OTTY/ 18 HH(MOPMAIIHIO, TO3BOJISAONTY 0 IPUOIN3UTHCST
K TailHe BPEMEHH.

Boeiparomuiicss kommozurop Codbsa [ybaitmynuna numer: «Xody B CBO-
en MY3bIKE OCYIIECTBUTH HaCTOLAIIee JidIieecd BpeMd, KOTOPOI'o B 2KU3HU HET.
B Xu3HU-TO HET HACTOSIIErO JUISIIIErOCss BPEMEeHM — Mbl He MMeeM BOooOIIe
HACTOSIIIIEr0 BPEMEHU B »KU3HU, MBI BCE BPEMsI [IEPEXO/IMM W3 IMIPOIILIOrO B Oy-
JYIIEE, ... IO CYIIECTBY, TOJBKO B HCKYCCTBE MOYKHO JIOCTUYb, KOTJIa HACTOSIIIEe
JUTATCSI, ¥ OHO JIJINTCSI ¢ TIOMOTITHIO MyS3BIKAJTBHON hOPMBI». [8]

Kak MOXKHO IIpejicTaBUTDh HACTOsIIIee Jyisiiieecs: Bpemst! — Bce kocmude-
CKH€ TeJIa U3JIy9IaloT JIy9IH, TO eCTh OTpaykaloT cebs B mpocrpancrse. U Semirio
JOCTUTAIOT JIyYIHU JIABHO MOTACIIUX U yMepInux Iianer. JIya Hecer B cebe ncro-
puio (uHbOPMAIMIO) UCIE3HYBILEr0 MUPA KaK Obl BBITSIHYTOI'O B IIPOCTPAHCTBE
B T€YEHNN MUIJIMOHOB WJIM MUJLIMAPIOB JIET IOJIETA STOrO JIyda B KOCMOCE.
Ho sror nporsiykeHHBIT BO BpEMEHU B MHPOBOM IIPOCTPAHCTBE JIyY CYIIIECTBYET
B HEM HbIHe, B HACTOSIIIEM, KaK OJHO 1ejioe. B KocMmoce cyrmecrByer Bemkoe
BEYHOE HbIHE, 3allevaT/IeHHOe B JIyYaX OT KOCMUYECKUX Tejl. FKcau Obl MBI MO-
[JIM HAIMAMU MBICJISIMA W CO3HAHUEM KACATHCS CPE30B ITUX JIydeil, Mbl MOTJIA
OBl TTOJTy9aTh MHPOPMAIMIO O IPOUCXOIUBIIEM B TOT MOMEHT HA JAHHOM KO-
cMu4IecKoM o0bekTe. MBI MOXKEM MMETh OTpParKeHWEe ITOrO sIBJIEHHUs B HaIreil
3eMHOM KU3HU KaK, HAIpUMED, puibM mim ajabboM ¢ dpororpadusamu degone-
Ka, KOTOPBII y2Ke yMep, HO (PUJIbM HJIA STOT aJIbOOM HAXOMSATCS B HACTOSIIEM
W MBI MOXKEM B JIIODOI MOMEHT KOCHYThCS HAIUM CO3HAHWEM MOMEHTOB STOTO
MIPOIILIOTO.

Harre 3emmoe Buepa, cerozmst, 3aBTpa €CTh OTPAXKEHNE KOCMUIECKOTO IIPO-
IIJIOT0, CYIIECTBYIOIIETO B JUIAIIEMCA HACTOSAIIEM U OyJIyIIero, Koropoe oymiy-
YU 3aILJIAHKPOBAHO BBICIIUM PAa3yMOM M Pe3yJIbTaTOM IIPUIMHHO-CJIEICBEHHBIX
CBsi3eil CTAHOBUTCs yKe mporneamuM. 1 TobKo 3aKoH ¢BOOOIHOM BOJIM BHOCHUT
CBOM KOPPEKTUPOBKU B OyIyIIiee, fesiast BO3MOYKHBIM SBOJIIOIIMOHHOE PA3BUTHE.
U B sTOM Hj1ATIIEMCS HACTOSIIEM HET HAIIETO 36MHOI'O IIPOCTPAHCTBA — BPEMEHU
a ecTb «3/IeCh U ceifdac», KOTOpOoe HAyKa eIlle JIOJKHA U3YUIUTh.

Ceroyiast MbI MOXKeM CHOPMYJIMPOBATD JBA ACIIEKTA TAHBI BPEMEHU: Taii-
Ha, [IPOIIIEJIIIero u OYIYIIero B [JISIIEMCS HACTOSIIEM U TailHa TPOCTPAHCTBA —
BPEMEHU KAaK KBAHTOBOI CYyIEPHIO3UINU, BOSMOXKHOCTH HAXOXKIEHUs] COZHAHUS
OJIHOBPEMEHHO B Pa3HBIX TOYKAX MpocTpaHcTBa. O6e 3TH TAWHBI CBA3AHBI CO
CIIOCOOHOCTHIO HAIErO CO3HAHMS CYyIIECTBOBATH HA PA3HBIX IJIaHaX OBITHUS,
B IIPOCTPAHCTBaX 00Jiee BHICOKUX M3MEpPEHHil.
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Harre coznanwme, nMest CBOHCTBO U3y IaTh, IPUJAET CBOUM YACTUIAM BOJI-
HOBBIE CBOMCTBA U JIA€T BO3MOYKHOCTH HAXOJUTCS UM B PAJIyce CBOEro JIyda.
YemM BbIIIIe HAIPsIKEHUE CO3HAHUSI, TeM OOJIBIIIE IIPOCTPAHCTBO B KOTOPOM OHO
MOKeT TIPeOBIBaTh. (DTO Kak Jyd OT KApMAHHOrO (hOHAPHUKA WJIM OT MOIIHO-
ro npoxekropa.) K raiinam mpocTpaHcTBa-BpeMeHHU, a, CJIEIOBATEIbHO, U K
TaliHaM JKU3HU YeJI0BEKA Ha PAa3HBIX IJIAHAX OBITHUSI, yKe BIIOTHYIO MOJIOILIA
Hayka. VI MOXKHO TOJIbKO MEYTATh KaK IPeOOPa3UTLCS YKU3HD UeJI0BEUECTBA,
KOIJ[a 9TU TAWHBI [IePeCTaHyT ObITH TAHAMU.

Beiparonuiicss matemaruk u Kubepuetuk BukTop lurymkos, cosmaresnb
neporo B CCCP nepcoHasibHONO KOMIIBIOTEPA, OYIAydn TsKeJI0 OOJIEH, B IO0-
CJIeTHEM pPAa3roBOpE C KEHOM BCIHOMHUJI KaK B MOJIOJOCTH JIApUJI eil JajieKue
CO3BE3/IMsI U JKeJlast yTelmmTh ckazan: «He paccrpausaiics! Besp 1uepes moja-
pPEeHHbIE MHOI CO3Be3/IusI KOTJIa-HUOY/b Oy/ieT MPOXOIUTh CBET HAIIell 3eMiid,
¥ Ha KayKJIOM MbI OYIeM MOsIBJISITCSI CHOBA MOJIOABIMU. TaK u Oy1eM B BEUHOCTH
Bcerma BMmecte!s [9).

Reference

[1] Wigner J.P. 1961. Remarks on the mind-body question. The scientist
speculates / Ed. L. G. Good. London : Heinemann.

[2] Aksenov G.P. 2010. V.I.Vernadskij o prirode vremeni i prostranstva.
Moskva., Krasandr.

[3] Manin Y.I. 2007. Mathematical as Metaphor Providence, AMS.

[4] Penrose R. 2010. Cycles of Time, Bodley Head (UK).

[5] Sabaneev L.L. 2000. Vospominanija o Skrjabine. Moskva (reprint 1924).

[6] Kondratiev Y. G. 2020. Applied philosophy in mathematics. Interdiscipli-
nary studies of complex systems Ed. by D.Finkelshtein, Yu. Kondratiev.
Kherson : Helvetica.

[7] Zeman I. 1966. Posnanie i informazija. Moskva, Progress.

[8] Smirnov D. Intervju s Cofiej Gubajdulinoj, 09.06.2001.

[9] Malinovsky B. 2007. Store eternally, Kyiv : Gorobez.



Psychology and pedagogic

[lcuxonoris | negarorika






Interdisciplinary Studies of Complex Systems

No. 18 (2021) 99-112

© O.Muzyka, O. Muzyka, S. Stavytska, G. Stavytskyi

https://doi.org/10.31392 /iscs.2021.18.099 UDC 37.091.212:159.938.3-027.236

PSYCHOSEMANTIC FUNDAMENTALS OF PROFESSIONAL
SELF-EFFICACY OF STUDENTS:
THE STATE OF MODERN SCIENTIFIC DISCOURSE

Oleksandr Muzyka', Olena Muzyka?, Svitlana Stavytska?,
Gennadii Stavytskyi*

IICUXOCEMAHTHUYHI OCHOBU [TPO®ECINHOIL
CAMOE®EKTUBHOCTI CTY/IEHTIB:
CTAH CYYACHOTI'O HAVKOBOT'O JIUCKYPCY

Oanexcandp Mysuxa, Oaena Mysuka, Ceimaana Cmasuyvka,
Ternadit Cmasuyvkut

Abstract. The article analyzes the content and structural features of the
discourse of students’ self-efficacy development and outlines its resource
potential in the value-motivational self-regulation of the professionali-
zation process. The study uses the Self-efficacy Scale (Schwarzer &
Jerusalem, 1995; adaptation — Haletska, 2003) and the author’s questi-
onnaire «Student self-efficacy profile» (Muzyka, 2018). On the basis
of discourse analysis of students’ statements, five topics of self-efficacy
development were distinguished: goals and motives, abilities, reflection,
resilience to failures, self-development. It was found that there is a direct
relationship between self-efficacy and experience of achievement.
Factor-semantic analysis of the results of the survey confirmed the exi-
stence of structural and substantive differences in the semantic space of
self-efficacy of students who have achievements and those who do not.
The first group is characterized by greater differentiation of the factor
structure, which is an indicator of semantic flexibility and higher resource
potential for self-efficacy development. The semantics of educational and
professional activity of students without achievements mainly reflects their
orientation to the requirements of the educational environment with a mi-
nimum of their own activity.
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The results of factor-semantic analysis of a survey of students with experi-
ence of achievement were used to clarify the names of the scales and
the content of the statements that fill them, and allowed to distingui-
sh another scale. Thus, we have developed the questionnaire <«Profi-
le of students’ professional self-efficacy», which consists of the followi-
ng scales: «leadership, goals and motives of professional activity», «abi-
lity and confidence», «reflection and personal standards», «resilience to
failure, overcoming and will», «self-education and self-development» and
«value experience».The empirical results of the study allow to identify the
factors of development of self-efficacy as a personal resource of professi-
onalization: 1) defining the far and near goals related to mastering the
profession; 2) leadership development based on subject activity and self-
development of abilities; 3) development of will in overcoming difficulties;
4) development of reflection of achievements and fixation of personal value
experience.

The results of the research can be used by teachers and psychologists to
diagnose the individual structure of students’ self-efficacy and to develop
programs of individual counseling and group trainings on this basis.

Keywords: educational and professional activity; professionalization; self-
efficacy; student age; values; value experience; value consciousness

AsoTanisi. Y crarTi nNpoaHaJi30BaHO 3MICTOBI Ta CTPYKTYPHI 0CObGJIH-
BOCTI JUCKYPCY PO3BUTKY caMOe(dEKTUBHOCTI CTYJEHTIB Ta OKPECJIEHO HO-
rO pecypCHUl MOTEHIaJ ¥ IIHHICHO-MOTHBAIHIN camoperysmil mpoite-
cy npodecionamizamii. ¥V gocaiizkenni Bukopuctano meromguky «llIkasna
camoedextusHocTi» (Schwarzer & Jerusalem, 1995; amanramia — [ase-
upka, 2003) ta aBropchkuii onuTyBasabHuK «IIpodins camoedexTuBHOCTI
crynentie> (Mysuka, 2018). Ha ocHOBI auckypc-aHaJisy BUCJIOBJIIOBAHD
CTYJEHTIB BHOKPEMJIEHO II'ITh TE€M PO3BUTKY CaMOe(MEKTHBHOCTI: IiJIi Ta
MOTHUBH, 31i10HOCTI, pedJieKcisi, CTIMKICTh 10 HEBJA4Y, CAaMOPO3BUTOK. Bera-
HOBJIEHO, IO ICHYE MpsiMa 3aJI€3KHICTb MiXK TTOKa3HUKAMU caMOedEeKTUBHO-
cTi 1 IOCBiOM JIOCSTHEHD.

DaKTOPHO-CEMaHTHYHUN aHAII3 PpPe3yJIbTaTiB ONUTYBAaHHS IIiITBEPIUB
icHyBaHHSI CTPYKTYPHHX 1 3MICTOBHX BiJIMiHHOCTEN y CEMaHTHUYHOMY IIPO-
cTopi camMoedEeKTUBHOCTI CTY/IEHTIB, sIKi MAalOTb 3HAYYIN JOCATHEHHS Ha
eTari [iAroToBKHU /10 MaibyTHHOT HpOdECiitHOT AislJIBHOCTI, 1 TUX, AKi HE Ma-
10Tb. st mepmux xapakTepHa 6ibin BupaskeHa mgudepeniianisa gpaxTop-
HOT CTPYKTYPH, II[0 € TIOKaA3HUKOM CEMAHTHUYHOI I'HYYKOCTI 1 BUIIIOTO peCyp-
CHOT'O IIOTEHIIAJIy PO3BUTKY CaMOE(dEKTUBHOCTI. Y CEMAHTUIl HABYIAIBHO-
npodeciiHOl AislIBHOCTI CTYAeHTIB 6€3 JOCATHEHDb MEePEeBaXKHO BigoOparke-
HO TXHIO Opi€HTAIliI0 HA OCHOBHI BUMOI'M OCBITHBOI'O CEPEJOBHUINA 3a MiHi-
MyMy BJIACHOI aKTUBHOCTI.

Pesynbratn dhakTOpHO-CEMAHTUYHOIO AHAJI3Y OIUTYBaHHS CTYIEHTIB i3
JOCBiIOM JOCSATHEHDb Oy/IM BUKOPUCTAHI [JIs1 yTOYHEHHS Ha3B IIIKAJI 1 3MicTy
TBEP/I?KEHb, 10 IX HAIIOBHIOIOTH, Ta JIO3BOJIMJIM BHOKPEMUTH IIe OJHY Ha-
CcKpi3Hy mikasy. Takum 4uHOM, PO3pOOJIeHMIT HAMU ONUTYBaJIbHUK <«IIpo-
&ins mpodeciitnol caMoedEeKTUBHOCTI CTYAEHTIB» CKJIAJTAETHCS 3 TaKHUX
IKaJI: «JIAEPCTBO, IiJIi Ta MOTUBUA MPOdECIHHOT MiAIbHOCTI», «3ai0HOCTI
i yneBHEHICTb», «pedurekcisa i ocobucri cranmapTu», «CTIMKICTH [0 HEB-
Jad, JOJIaHHSI 1 BOJIsI», «CaMOOCBITa i CAMOPO3BUTOK» Ta <I[IHHICHUI IO-
CBiT».

Pesynbratu mociigkeHHsT MOXKYTb BHUKOPHUCTOBYBAaTHUCS BHKJIAJadaMU
i mcuxoJjIoraMu 3 METOIO JiarHOCTYBaHHHA IHIUBiAyasJbHOI CTPYKTypHU ca-
MOe(EKTUBHOCTI CTYAEHTIB i po3pobJieHHsI, Ha Iiii OCHOBI, porpam iHau-
BiJlyaJIbHUX KOHCYJIBTAIIil Ta IPYNOBUX TPEHIHTiB /s 11 PO3BUTKY.

Karuwosi carosa: HaBYaabHO-TIpodeECciiiHa AisabHICTE; npodecionasizarisi;
caMOedEeKTUBHICTD; CTYJIeHTCbKHUI BiK; I[IHHOCTI; IIHHICHUI HOCBi; IiHHI-
CHa CBiZIOMICTBh
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Beryn

CamoedeKTUBHICTD K BaXKJIMBHUII 0COOUCTICHMIT (DEHOMEH, MO0 XapaKTe-
PU3y€ BIEBHEHICTH JIIOJUHU Yy CIPOMOXKHOCTI KOHTPOJIIOBATU TIOJil BJIACHOTO
KUTTS Ta JIOCATATU TOCTABJIEHUX IIijiell, 6a3yeThbCcsd Ha MEePCOHAJILHOMY ITiHHI-
CHOMY JIOCBili I chbopMOBaHUX Ha OO OCHOBI MeXaHi3MaxX BHYTPIIIHBOI MO-
TUBAIil. ¥ IHOMY acHeKTi caMmoedEeKTUBHICTh € BATOMUM YMHHUKOM [T€PBUHHOI
npodecionasizarii, yCmmuicTh KOl OOyMOBJIIOETHCA SK yMOBAMU HABYAHHS
mpodecii, Tak i BHYTPIITHIME ITCUXOJOTIIHIMHA OCOOJIMBOCTAMN MaitdyTHIX da-
xiBuiB. Cepes OCTaHHIX 3HAYYIIUMH € CyO’€KTUBHI YsIBJIEHHSI CTYIEHTIB IIPO
PO3BHUTOK caMOeDEKTUBHOCTI, OCKIJIbKM BOHU BiJI0OpaKarOTh CAMOCIIPUAMAaHHST
i1 CAMOOIIIHKY aKTYaJbHUX 1 MOTEHIIITHUX MOXKJIMBOCTEN, PECypCiB, HAIPIMKIB
1 mepcreKTuB 0COOUCTICHOTO 3POCTAHHS, BU3HAYAIOTH MOTUBAIIIIO i Tpodeciiiny
CIPSIMOBAHICTD Y KOHKPETHUX COINAJbHUX YMOBAX.

3a A.Bannyporo, aBropoM Kourenii camoedekTUBHOCTI, (caMe BiH yBiB
nonstTst «self-efficacy» y HaykoBwmit 06ir), caMoedeKTUBHOCTI HAJEKUTH TIPO-
BiJIHA POJIb Y JisIBHOCTI JIFoJMHK Ta camomoTuBarii [13]. Bucokwuit pisens camo-
eEeKTUBHOCTI, 3 OJHOTO OOKY, CIIPUsIE€ PO3ZBUTKY MOTHBAIIIL JIOCATHEHD 4KTOPOM
i camomnoBaru, a 3 iHIIOTO, 3aBaAKN (OPMYBAHHIO [IEPEKOHAHD JIIOJUHU Y BJjIa-
cHilf e(peKTUBHOCTI, BU3HAYAE CTOCIO 11 [1iif, piBeHb JOKJIAIEHNX 3YCHUJIb, CTili-
KIiCTh Ilepes BUKJUKAMH Ta TOTOBHICTH JOJIATU IEPEIIKOIN I JTOCATHEHHS
METH.

VIIpPOIOBXK OCTaHHIX POKIB AKTUBHO BEILYThCH JTOCJIIZKEHHS IpodeciitHol
camoedeKTUBHOCTI y 3B’43Ky 3 PO3BUTKOM mnpodeciiinoi camocsigzomocti [3];
npodeciinumM camoziiicHeHHsIM ocobuctocti [5]; momykom 11 MoTHBaIiiHUX Je-
repMminaHT [6]; po3BuTKOM camoedeKTHBHOCTI Ha PisHAX cTaisx npodeciitHoro
craHoBJIeHHs (baxipis [1]; BUBUeHHSIM 0COGUCTICHO-TIIHHICHMX YHHHUKIB DO3BU-
TKy camoedeKTHBHOCTI CTy/IeHTiB [8] Tomo.

Y pesysabrari 1i01 HU3KU HAYKOBUX IONIYKiB 3apyOiKHI JIOCIITHUKY BU-
SABUJIM CTAJIi B3a€MO3B’si3KU MiK (heHOMEHOM caMOedEeKTUBHOCTI Ta, 30KpeMa:
3 BIIEBHEHICTIO y €00l Ta camMooIinkow [16]; 3 BiumBoM cyMITiHHOCTI, akajeMmi-
4HOI caMOedEKTUBHOCTI Ta CAMOOIHKH y KOHTEKCTI aKaJIeMidHOI IPOKPACTHU-
HaniffHol oBeiiHKY cTyneHTiB [14]; 3 dyHKIioHyBaHHIM caMoedeKTUBHOCTI Ta
CAMOOIIHKHY siK OydepiB HEraTUBHOTO BILIMBY 3POCTAIOYOr0 HABAHTAYKEHHSI HA,
Buropanus [17]; 3 mocepeHUIIBKOIO POJLIIO CAMOOIGHKHU Ta caMoeheKTHBHO-
cTi y 3B’s3Ky 3 posBuTKoM mpodeciitnol camocsimomocti [3]; 3 mpodeciitanm
caMosificHeHHSIM ocobucTocTi [5]; 3 momykom 1T MOTHBAIIfHUX JeTepMiHAHT
[6]; 3 posBuTKOM camoedeKTHBHOCTI Ha PI3HHUX cTazisx npodeciifiHoro craHos-
senHsi daxisus [1]; 3 BUBYEHHSM OCOOMCTICHO-IIHHICHMX YMHHUKIB PO3BUTKY
camoedekTuBHOCTI cTyneHTiB [8]; 3 conianbHOI MiATPUMKOIO Ta Cy0'€KTUBHIM
6J1aromoryd4sM cryeHTis [19]; 3 MOKIIMBOCTAME IIPOrHO3YBAHHS aKAIEMITHUX
JIOCSITHEHD CTYZIEHTIB HA OCHOBI aHasi3y IxHBOI camoedekTuBHOCTI [15] Tommo.

Hesiki y3araJibHeHi pe3y/IbTaTH HAYKOBOTO JIUCKYPCY JAIOTh IiJCTABU PO-
OUTH BUCHOBOK IIPO Te, IO PO3BUTOK CaMOe(EKTUBHOCTI 3yMOBJIIOETbCSI IHTEP-
Ta iIHTPaOCOOUCTICHUMY YMHHUKAME, siKi B PEAJIbHOCTI HABIAIBLHO-ITPOMECITHOT
MiArOTOBKU MaiOyTHIX (axiBIiB MOCTIHHO B3aEMOMIIOTH MiK CO00I0. ¥ KOH-
TEKCT1 HAIOTO JOC/IJIXKEHHS JI0 TEePINX MOXKHA BiJTHECTU BUJIMMI Pe3yJIbTaTH
HaBYAJILHO-TTPOMECITHOT MiSITBHOCTI iHINUX CTYAEHTIB, 30KpeMa, MPUITUCAH] M
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il Ta MOTWBH, MPUYINHM YCIIXiB Ta HEBJAY TOIMO. BapTo 3a3maduTh, 1o 3a-
JIEXKHO BiJT KOMYHIKaOeJIbHOCTi, PO3BUTKY pediiekcili Ta 11 opieHTOBAHOCTI Ha
mpodeciiiHi acrekTn JislJIbHOCTI, HAsIBHOCTI IIEBHUX IHTEPIIPETAIITHUX KATero-
piit, 00csiT 1 sIKicTb 11i€T iHdOopMAIlil MOXKYTb CyTTEBO BiIPI3HATHCS JIJTsT KOXKHOTO
OKPEMOT0 CTYAeHTa i, BIAMOBIIHO, TO-PI3HOMY BIJIMBATHU Ha PiBEHL HOTO caMo-
e(EeKTUBHOCTI.

YV KOHTEKCTI HAIIOTO BUKJIAJY BapTO IAKPECJIUTH, IO iHTpaocoducTicHi
YUHHUKU PO3BUTKY CaMOE(PEKTUBHOCTI BEJIMKOIO MipOIO 3aJIeXKATh BiJ BJIACHO-
ro JOCBijly HaBYaJbHO-ITPOMECIIHOI JisJIBHOCTI, a TaKOXK HOro cy6’eKTUBHOI
inrepuperanii. 3po3yMisio, IO y TUX 91 y TUX CTYJ/IEHTIB BOHU Pi3HUTHCH 3a Oa-
rarbMa IapaMerpaMu, HANCY TTEBIINME 3 SIKUX, Ha HAIILY JIyMKY, € CAMOIIOBAra,
YCBIIOMJIEHHST MOYKJIMBOCTI PO3BUTKY BJIACHUX 3I0HOCTEH Ta BJIACHI CTAHIAPTH
misnbaocTi. Husbkuit piBeHb MOKA3HUKIB KOXKHOTO 3 IIUX HapaMeTpiB BILIMBAE
Ha piBeHb JOMaraHb 1 Beje JI0 3HUKEHHsS PIBHS caMOe(heKTUBHOCTI, OPIEHTYIO-
9M CTYJIEHTIB HA YHUKHEHHS HEBJIAY 3aMiCTh OPI€HTAIlil HA JIOCATHEHHS. Y X
BUIAIKAX CTYIAEHTU HE CTABJIATH IIePe]I CODOIO Iiyiell BUCOKOTO PIiBHS CKJIAJHO-
cTi i He JOKJIaJai0Th 3HAYHUX 3YCUJIb JJIsd 1X JOCATHEHHsI. 3aBUIIEHNN piBeHb,
HaBIAKM, BeJie 0 HeBa4 i ppycTpaliiiuux rnepekuBaib. B 00ox BuUna Kax Ha-
SIBHUI IIOTEHIIiaJl PO3BUTKY MpOdeciiiHol camMoedeKTUBHOCTI CTYIEHTIB Ta MO-
JKJIUBOCTI HOTO 3POCTAHHS 3aJIUIIAIOTHCA HEPeai30BaHUMU. A 1€ Yy CBOIO Yepry
OCJIabJII0E COIaJIbHY OPIEHTOBAHICTD 1X il (IisyibHOCTI).

3aiiicHeHI HAMI TEOPETUIHI Ta eMIIPUYIHI TOCIIZKEHHST Y MOXKJIUBIIIOIOTh
MIPUILYIIIEHH, 1[0 YMOBOIO OIITUMIi3allil B3a€MO/Iil epepaxoBaHUX BUIIE i1HTEP-
Ta IHTPaiH/INBITHIX YMHHUKIB PO3BUTKY IIpodeciitHol caMoedeKTHBHOCTI B OCBi-
THBOMY CEPEJIOBHII € CTBOPEHHS CIIENiaJIbHOTO, MAKCUMAJIFHO OPI€EHTOBAHO-
ro Ha IHIWBIIYaJbHO-OCODHUCTICHI XapaKTEPUCTUKH CTYIEHTIB, PedJIEKCUBHO-
ro npocropy [7; 11; 12]. Takuit npocrip Mae GyTu HAIIOBHEHUI KaTeropismu
aHaJi3y MEBHUX CTPYKTYPHUX OIMHUIIL HABYAJIHHOIO IIPOIECY V 3aKJ/ajli BU-
ol ocBitu (B TOMy 4HC i B yMOBaX aKTyaJIbHOI sl ChOTOJEHHSI IUCTAHIH-
HOT OCBITH), CEMAHTHKa SKUX Bigobpazkaia 6 0coGIMBOCTI Ta JUHAMIKY caMOl
HaBYAJIHLHO-IIPOMECITHOT AiIBHOCTI — 3 OJHOTO OOKY, it 0COOJUBOCTI Ta JUHAMI-
Ky cBimomocTi crynentis, — 3 immoro. Ile, y cBofo yepry, cupusiiio 6 mobimizartii
BHYTPIIIHIX PEryTATUBHUX PECYPCIB CTYAEHTIB /I PO3BUTKY CaMOeEKTUBHO-
CTi K TIPOBiTHOTO YMHHUKA Mpodecionatizariii.

Sa/uniaeTbCsi aKTyaJbHUM Ta MaJIOBUBYEHUM 3aBJAHHS CTBOPEHHS BJla-
CHE IICUXOJIOTIYHUX TEXHOJIOTI Ta mporpaM (30KpeMa COIIaJbHO OPIEHTOBAa-
HUX) PO3BUTKY podeciiinol camoedeKTUBHOCTI CTYIeHTIB, iIHCTPYMEHTIB 1T BU-
MIpIOBaHHS 3 ypaxyBaHHAM CIEnu@ikn MaiOyTHBOI MPOodeCciitHol MisTHHOCTI.
Bbadaemo mepceKTUBHUM Y I[bOMY HAIPSAMKY 3aJIy9€HHS ICHXOCEMaHTUIHUX
METO/IiB, IO JO3BOJISIOTH PO3POOJIATH JudepeHItiioBaHni TOCTiTHUIILKUN iH-
CTPYMEHTApiil Ta ajpecHi PO3BUBAJILHI TEXHOJIOTI] 3 ypaxyBaHHIM CYyYacCHUX
BUMOT 710 TPOeciitHOl MisyIbHOCTI MaiibyTHIX (haxiBIIiB.

Merta cTaTTi: HoCaimuTH ICHXOCEMAHTHYHI 0COOJIUBOCTI IUCKYPCY CAMO-
e(EKTUBHOCTI CTYIEHTIB Ta OKPECJUTH HOTO PeCcypCHUil TOTEHIa A1 PO3BU-
TKy mpodeciitnol caMoedeKTUBHOCTI ¥y THX UM IHIMUX COIIAJIbHUX YMOBAX.

SaBaaHHs: 1) BUSBUTH OCHOBHI T€MU JIMCKYPCY caMOedeKTUBHOCTI CTY-
JEHTIB 1 IpoaHasi3yBaTH IMCUXOCEMAHTUYHI OCOOJIMBOCTI PO3BUTKY IX Ipode-
ciiinoi camoedeKTUBHOCTI; 2) 3a JOIOMOr0OI0 (DAKTOPHO-CEMAHTUIHOIO aHAJIZY
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BUSIBUTH 3MICTOBI Ta CTPYKTYPHI BiAMiHHOCT] y Cy0’€KTUBHI# KapTHHI pO3BUTKY
caMoedeKTUBHOCTI CTY/IHTIB 3aJ1€2KHO Bijl JJOCBI/Y JOCSAIHEHDB; 3) OTPUMAaH] Ja-
Hi BUKOPHUCTATH JIJIsi KOHCTPYIOBaHHs onuTyBasibHUKA «[Ipodiib mpodeciitiol
caM0oedeKTUBHOCTI CTYIEHTIB>.

MeToan Ta MeToaMKA JOCJIiI>KEHHS

B ocnoBy mocitimkenss 6ys10 MOKJIAI€HO IPUITYIIIEHHS TTPO MOXKJIUBICTD i
arHOCTYBAHHS 1HINBIIya pHOTO TTpodiitio mpodeciitnol camoedeKTUBHOCTI CTY-
JIEHTIB 1 PO3BUTKY OKPEMUX 11 KOMIIOHEHTIB MIJIAXOM 1HJIMBiTyaJIbHIX KOHCYJTh-
Talliil Ta ICUXOJIOTiYHOrO TPEHIHTY.

Ha ocHOBi mpoBesieHOr0 TONIEPETHBOTO AHAJIIZY MPUXOIUMO JIO BUCHOB-
Ky, IO CaMOe(EKTUBHICTh € KOMIIJIEKCHUM YTBOPEHHSIM, HA PO3BUTOK SIKOTO
BIMBa€e nimit psia ynHHuKiB. [1lo70 pesysaprariB eMmiprdHOro anaisy, #akKi
MU MOYXKeMO OoTpumaru 3 gornomoroio Mmeroguku «Illkasga camoedeKTUBHOCTI»
[18], ni unHHUKE BiOGPasKEHO JHIE Y 3rOPHEHOMY BUTJIsAl. [HTerpasbHmii mo-
Ka3HUK caMOoedeKTHUBHOCTI He JTa€ 3MOI'M BU3HAYNTH BHECOK KOXKHOI'O YNHHUKA,
o pobuTh MPOOIEMATHIHUAM ILJIECIIPIMOBAHII PO3BUTOK I1i€l HEOOXITHOT J1jTst
ycmimuoil npodecionasizanii BIacTuBOCTI ocobucrocti. 3 Omisiay Ha 1€, 3aB-
JAHHS 3 PO3BUTKY CcaMOe(EKTUBHOCTI MOXKHa 0y/10 6 BUPINIATH, CTBOPUBIIN
METO/INKY, sika O BUMiproBaJa SKIIO He BCi CKJAJTHUKU, TO X04a 6 Ti 3 HUX, sSIKi
€ MIePIIIOYEProBO BaXKJIUBUMHU JIJIsl PO3BUTKY caMOe(EKTUBHOCTI y IIEBHOMY BiIli
g B TeBHill npodeciiiniit misibHOCTI. 3a 1i€l yMOBH, IOCTIIHUK OTpUMAaB Ou
podisib camMoedeKTUBHOCTI i Mir 61 CIIPSIMOBYBATH CBOI 3yCHJLIIsT HA PO3BATOK
TUX CKJIQJIHUKIB, IOKA3HUKU SKUX € HAJITO HU3bKUMU.

IIpu pospobserHi Takol METOMUKHU IMTOCTAE IMe OfHA pobsema. dumasio
3 TepMiHiB, gKi MOXKHa 0y/I0 6 BUKOPUCTATH B OMUTYBAJILHUKY, HE BXOJATD JO
aKTUBHOTO CJIOBHUKOBOI'O 3aracy CTyJIeHTiB. BOHH He MOCTIyroBye€ThCsI HUMU
J71s IHTEpIIpeTallii BJIACHOTO JOCBITY 1 TOCTAHOBKH HOBUX 3aBJAaHb HABYAIHLHO-
npodeciiinol misyibHOCTI. Y HTPUBHECEHOMY TEPMIHOJOTIYHOMY IIOJI HE MOXKE
OyTu BUKOHaHA it iHITa 000B’sI3KOBA YMOBA JJIsI PO3BUTKY CaMOe(EKTHBHOCTI:
cripuiiMaHHs I BUKOPUCTAHHS JIOCBily 1HIUX JIFOJE.

Towmy, 1151 po3pobJIeHHST METOIUKY BUBYEHHST ITPOdeCiitHOl camMoedeKTuB-
HOCTI HEOOXiTHO BUSIBUTH BepOAJIbHI JepuBaTu CaMOeMEKTUBHOCTI, SIKUMU I10-
CIIyTOBYIOTBCH CTYIEHTH, 1 fKi IPeJCcTaBIeH] y ixHiit cBimomocTi. 3 1i€ro MeTOI0
0yJ10 3aCTOCOBAHO aHAJII3 TEKCTIB CTY/AEHTIB CTOCOBHO PO3BUTKY CaMOE(PEKTHB-
HOCT] JIJIs BUSIBJIEHHSI TEM JINCKYPCY Ta MeTOJ (PaKTOPHO-CEMAHTUYHOIO aHaJIi-
3y JJIsl BUSIBJIEHHSI HESIBHO BUPaKEHUX CMUCJIOBUX 3B’s13KiB MiK HuMEH. OKpim
TOrO, (PAKTOPHUI aHAJII3 OYJI0 BAKOPUCTAHO JIJIsi TOPIBHSIHHS CEMAHTUKH CaMO-
e(PEeKTUBHOCTI CTYIEHTIB, SIKi MAIOTh 3HAUYII JOCATHEHHS Ha €Talll MiArOTOBKN
10 MaOyTHBROI MPOECifiHol AisITHHOCTI, 1 THX, IKi TAKUX JTOCATHEHDb HE MAIOTh.

VY nomnepeiHixX TOCTIIKEHHAX HAMU OYJI0 OTPUMAHO Psi/T PE3YJILTATIB, 110
CTOCYIOTHCSI PO3BUTKY CaMOe(EeKTUBHOCTI CTYJIEHTIB. 3a JIOIOMOTOK METO U~
ku «Ikana camoedexrusnocri» (Schwarzer & Jerusalem, 1995; amanramis —
Tastenpka, 2003) Oysia BCTAHOBJIEHA 3AJIEXKHICTL PIBHSA caMOedEKTUBHOCTI 0CO-
Gucrocti Bij gocBigy i1 mocsarnens [8].

VY mporieci asanTaniitnoro TpeHinry Oysio orpumano 87 TeKCTiB, siKi Bi-
o6paxkaroTh Cy0’eKTHBHY ceMaHTUKy camoedexkTuBHOCTI cTyieHTiB [9]. Juckype-
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aHaJIi3 MUX TEKCTIB [I03BOJIMB BUOKPEMUTH II'ITh OCHOBHUX T€M JUCKYDCY, SKi
eKCIUIKYIOTh ysIBJIEHHs CTYAEHTIB po: 1) mini ta MoruBu npodeciitHol misiib-
Hocri; 2) 3ai6HOCT; 3) peditekcio; 4) crifikicTs 10 HeBAAY; 5) CAMOPO3BHUTOK.
Bustsieni Temu 6ys10 BUKOPHUCTAHO JIjist PO3POOJIEHHS OMUTYBaJIbHUKA camoede-
KTHBHOCTI, OPI€EHTOBAHOIO Ha CTYAEHTCHKY BHOIpKY. loro poboua Bepcist ckira-
nasacs 3 30 TBep/KeHb, IO 3rPYIOBAHI IO IICTh CTOCOBHO KOXKHOI i3 II'aTn
TeM. PopMy/TIOBAHHS TBEP/XKEHL OY/IM B3sTi i3 TEKCTiB, HAIMCAHUX CTY/ICH-
Tamu. s mpukiagy, Tema mijefi Ta MOTHBIB mpodeciiinol misibHOCTI Oyia
PO3KpHTa ¥y TAKUX TBEPKEHHSIX: CTABJIIO IIepej COD0I0 OIM3bKI M 1 mocsirato
IX; CTABJIIO TIepes coboo majeKi i 1 pobJro Bee st TOro, o0 X JOCIIrTH;
PO3CTABJISAIO IPIOPUTETH Y 3AHATTSX; IPOSBJIAIO 1HIITIATHBY; MOTUBYIOCS «CaMO-
nozlapyHKaMu» (IaJKeTH, COJIOMOI], MAHIPIBKY ); YATAI0 MOTUBAIINHI KHUIH.

Busasusocs, 1110 cTyaeHTH, siKi MaloTh 3HAYTYIII JOCITHEHHS Ha €Talli Iiro-
TOBKHY JI0 MailbyTHBROI TPOeCiitHOT JisJIBHOCTI, JIEMOHCTPYIOTh BHIIl [TOKA3HM-
KM 3a BCiMa TeMaMu JUCKYpCy caMoedeKTUBHOCTI, HiXK Ti, IO JIOCATHEHb HE
MaroTh (8,1 Ta 6,9 6asuis Bignosiguo). Haiibiiabm Bupazkeni 3a KijgbKicHUMY 110-
Ka3HUKAMU BiMIHHOCTI BUSBUJIUCS B OIIHKAX BJIACHUX 3xi6HOCTedl (8,3 Ta 6,74)
i nepcriektus camopossutky (8,1 ta 6,9), mo miarBepIKy€e 3B’5130K camoede-
KTUBHOCTI 3 JIOCBIJIOM JIOCATHEHB. Pe3y/ibTaTi ONUTYBAHHS TAKOXK KOPETIOBAJIN
3 pe3yJIbTaTaMu, OTPUMAHUMU 3 TOTIOMOro Meroiuku «lIlkasra camoederTrs-
HOCTi».

s xoncrpyoBanns onuryBasibauKa «IIpodins mpodeciitnoi camoede-
KTHUBHOCTI CTYIEHTIBY, KU XapaKTePU3yEThCsT OIIbINOI0 M(EPEHIiiOBaHICTIO
Ta CEMaHTUIHOIO OJU3BKICTIO /10 MIHHICHOT CBiZIOMOCTI CTY/IEHTIB i /0 peaJbHUX
HaBYAJILHO-IIPOMECIHIX 3a/a4, KI BOHM MalOTh BHUPINIyBaTH, HEOOXiTHO Oy-
jo: 1) BpaxyBatu HakTOPH BHIIONO HOPSJIKY; 2) HPUBECTU BUCJIOBJIIOBAHHS
CTYZIEHTIB ¥ BIANOBITHICTD i3 MICUXOJIOTIYHIMHI KATETOPisIMI Ta TEPMIiHOJIOTIEIO,
He CIIOTBOPIOIOYH, IIPU ITHOMY 1X CEMAHTUKY 1 HE YTPY/IHIOIOYN PO3YMIHHSA CAMU-
MU CTYJIEHTaMu; 3) IpY BiAOOP] BUCIOBIIOBAHD JJIsT OIIUTYBAJTBHIKA BPAXYBATH
BIJIMIHHOCTI MiXK CTyJeHTaMH 3 JIOCBIJOM 1 6e3 JOCBijly 3HAYYIUX JOCSITHEHb
Ha eTali MJAroTOBKHU 10 MaitdyTHBOI podeciitiol mistbraocTi. s BupinenHs
WX 3aBIaHb OyJI0 3aCTOCOBAHO (DAKTOPHO-CEMAHTHIHII aHAII3.

Emmipuame mocrimxkenns nmpoBoguaocss y KuiBcbkoMy yHiBepcuTeTi ime-
ui Bopuca I'pinvenka ta HarionanbHOMy memgarorivaomMy yHiBepcuTeTi imemi
M. II. TparomMaHoBa BIPOJOBXK JIBOX POKiB (i3 BepecHst 2017 poKy 110 BepeceHb
2019 poky). Baranbua Bubipka — 107 crymentis.

PesynbraTtu Ta aumckycii

IIcuxomoriuny peKOHCTPYKINIO CyO €KTUBHOTO OAveHHSI CTYACHTAMU PO3-
BUTKY CaMOe(MEKTUBHOCTI OyJI0 3/IHCHEHO MLISIXOM (DAKTOPHO-CEMAHTUIHOTO
MOJIEJIFOBAHHsI Pe3yJ/IbTaTiB, OTPUMAHUX 3 JIOIOMOIOK poboYoi Bepcil omury-
BasibHUKa, «IIpodisb camoedeKTUBHOCTI CTYAEHTIBY. ¥Y3arajbHeHl JaHi TOIaHO
B Tabsumi 1.
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Tabmumg 1. PakTopHi CTPYKTYPH PO3BUTKY CaMOE(DEKTHUBHOCTI CTYICHTIB

CryneHnTu, sKi % CryneHTu, sKi %
MaIoThb avc- He MaloThb amc-
JIOCATHEHHS nepcii JIOCATHEHDb nepcii
I i .
Hineperso 927,92 Ocgira 53,72
daxTop 1 i
11 ZLOJUIaHHSI 15,84 HeBI/ISH.a‘{.eHiCTI) 8,72
daxTop i BOJIsT it
111 .EMO.LLiI./’IHe 9.14 yTI/IJTiTapHe 6,25
dakTop i IK PITLJIEHHST i IK PITLJIEHHST
v 3mibHoCTI 8.49 VieBHeHICTh Yepe3 5.79
dakTop i yIIeBHEHICTD ’ [IOPIBHSHHS ’
. Bi
v CamoocsiTa 7,45 DIDTYAJIbHE 5,05
dakTop MK PITIeH ST

DakTOpPHY CTPYKTYPY CyO €KTUBHOI KAPTUHU PO3BUTKY CaMOE(DEKTHUBHO-
CTi CTYIEHTIB i3 JOCSATHEHHSAME CKJIAIAIOTH I'ATh GakTopis (JimepcTBo 1 misi;
JIOJIAHHS ¥ BOJIST; eMOIIiifHe TiaKpirIeHHs; 31i0HOCTi I yIeBHeHICTh; caMOOCBi-
Ta), 10 OXOILIIITE 68,78% mucrepcil.

Iepmmuit dpaxTop, mo oxommoe 27,92% nucnepcii, 6yso Hazeano «JIizep-
cTBO 1 misi». oro ocHOBY CK/IaaioTh Taki KOHCTPYKTH: 1) «posBuBaio Jijep-
cbki sikocTi» (0,91); 2) «6mm3bki mimi» (0,80), «maseki mimis (0,79). dus cry-
JIEHTIB i3 3HAYYIIUMU JOCATHEHHSAMU «PO3BUTOK JIJIEPCHKUX SKOCTE» O3HAYAE
«1posiBIATH iHiniaTuBy» (0,78), «He GosiTncst mokasysaTu cBol BMiHHsI» (0,74),
TOOTO JIEMOHCTPYBaTH MPOdECiiiHi SKOCTI, pUBUKYIOYN BHITH 32 MeXKi I'PYIIO-
BUX HOPM Ta HAPa3UTHCS Ha coliaabHi caukiii. [Ipu mpomy, crymenTn i€l rpynu
V CKJIQJHUAX CUTYyallisix TPOdeCciiHOro PO3BUTKY MOYXKYTb «IIPOCUTHU IIPO JOIO-
mory» (0,74). Jjisi HUX BaXKJIMBO «TPUMATH CUTYaIifo 11iJf KoHTpojeM» (0,89).

Takum YMHOM, CeMaHTHYHE HAIIOBHEHHS KOHCTPYKTY <«PO3BUTOK JIiJep-
CBKUX SIKOCTEIl» y CBIIOMOCTI CTY/IEHTIB, SIKi MalOTh 3HAYYIII JIOCATHEHHS, (]i-
KCY€ IXHIO Cy0 €KTHY aKTHUBHICTD, 10 0a3Y€ThCsT HA KOMYHIKATUBHUX 1 HABYAJIb-
HUX yMIHHSAX Ta iHIIaTWBI, HAMAramdi CBIIOMO KOHTPOJIIOBATH Pi3HI aCIeKTH
mpodeciiiHoro PO3BUTKY I COMIAJIBHOI B3AEMOIIl.

IIpeacrasienicTs y mepimomy (pakTOpi KOHCTPYKTIB «OMU3bKI ity i «1a-
JIeKi ity € Jy»ke BaxKjuBuM. Lle 1e pas miaTBep/Kye BU3HAYEHY HAMH pa-
Hillle TEHJIEHIN0 JI0 PeAJICTUIHOCTI Ta JOCSKHOCTI Iijeil, sika 3a06e31edyeThest
MMOETAITHAM PYXOM Bijl OLIBIN TPOCTUX [10 BCE CKJIAMHINIUX 1 OLIBIN 3HATYIIIAX
npodeciiiHux 1iseil Yepe3 JOCATHEHHs 3aaHAX 30BHI 91 BJIACHO BU3HAYEHUX
MPOMIXKHHUX TIiJIefl B HaBYaJbHO-TIpodeciitHiit migabpHocTi. Bona mpurtamanna
CTYJeHTaM, SKi MAOTh 00’ €KTUBHO ¥ CyO’€KTHBHO 3HAUYIII JOCITHEHHS 1 BU-
PISHSIFOTBCS BUIIUM PiBHEM CaMOe(heKTUBHOCTI.

3arajiom, 3MIiCTOBE HAIOBHEHHS IEPIIOrO (DAKTOPA MOXKHA OIUCATH SIK
ininjaTuBHe JiZEPCTBO, CHIPAMOBAHE Ha JOCATHEHHS OIM3bKUX (HABIAJIBHO-1IPO-
deciiinnx) i masexux (upodeciiinux) miseii.

Iz apyrum daxropom «Jlomanns it BoJs», mo oxommoe 15,84% mucnep-
cii, HaliTiCHIiIlIE KOPEJIIOI0Th KOHCTPYKTH <«IOJIAI0 CTPaxX Iepell TPY/IHOIIAMU»
(0,83), «He Kaxy «st He 3MoxKy» (0,78) 1 «noKaama0 3ycuiaby (0,73). HonaHHs
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«CTPaxy Iepen TPYAHOIIAMU» XapaKTePHE [Jisi PO3BUTKY caMOedeKTUBHOCTI.
I7IMOBipH07 IO CTY/AEHTH, AKi MalOTh 3HAYYIIL JOCATHEHHS, B’KE€ MAIOTh ITO3U-
TUBHUAI IIHHICHUI JIOCBiJl MMOJI0JIaHHS PI3HOMAHITHUX cTpaxiB. Baxkiauso, 1o
el KOHCTPYKT y CBIIOMOCTI CTYyZIeHTIB OB’ si3amuii 3 BIpoIo y BiacHi cuin («He
KAy <« He 3MOXKY» ) 1 aKTUBHOIO IIO3UIIIEI0 Ha PIBHI BOJBOBUX il («I0K/Ia1a10
3YCHIIb ).

IIpumiTHO, MO KOHCTPYKT <ITOKJIAJAIOCST Ha BJIACHI 3/1i0HOCTI» KOPETIoE
3 oboma mpoBigHUMEU (hakTopamu: «JlimepcTro i 1mimi» Ta «JloylaHHS it BOJIS».
Ile moxkHA iHTEpPHpPETYBATH TaK, IO Y CTYJIEHTIB, fKi MAIOTh 3HAYYII JIOCS-
THEHHsI, B2Ke cOPMYyBaJIOCs IIHHICHE CTABJIEHHS JI0 BJIACHUX 3/10HOCTEl K 10
ocobucticHoro pecypcy npodeciitnoro caMopo3BuTKy. OKpiM TOro, 1 KopeJs-
MiftHI 3B’A3KM 3aCBiATYIOTh BaXK/IUBE MicIie 37i0HOCTel y CTPpYKTypi camoede-
KTHUBHOCTI.

Inmi Tpu dakropu cykynno nosicaioroTsb 25,01% nucnepcii. B ocrosi Tpe-
thoro dakropa «Emomniitne miakpimiennss (9,14% nucnepcil) JekuTh KOH-
crpykT «mparny 6yru B Hacrpoi» (0,83). Te, mo emoriiine 3a10BOIeHHS B
MIPOIIECY 1 pe3yIbTaTy HABIAILHO-TIPOdECITHOT AiATbHOCTI BUSIBUIOCS BaYKJIH-
BUM JIJTsT CTY/IEHTIB, MiATBEP/XKYE TEOPETUIHI MOJI0KEHHsT KOHIIEMIIi1 camMoede-
KTUBHOCTI.

CrpykTypa deTBepToro pakTopa, sKuit 0ysio HazBaHO «3IIOHOCTI it yIieB-
uenicrb» (8,42% mucnepcil) miaTBepzKye BiAMiYeHy HAMU BUIIE TEHJIEHIIO 0
10 3mi0HOCTelr — BimirpaBaTu HPOBIAHY POJIb Y PO3BUTKY CaMOedEKTUBHOCTI
ocobucrocti. Baxksiuso, He smrie «moctiiino pyxarucs Buepezy (0,79), a it «io-
KJIaJaTuCsl Ha BiacHi 3xaibHocTi» (0,82) Ta pediiekcysatu 1i mporiecu, To6TO
«3aiimaruca camoanasizom» (0,78).

Koncrpykru «3aiimarocsa camoocsitoro» (0,74) i «cnocrepirao 3a mpode-
cionasamuy» (0,72) yrBoprotors 'stuit pakrop — «Camoocsitay (7,45% muc-
nepcii). Kopessiniitai 38’ 93Ku 1[OT0 MOEAHAHHS KOHCTPYKTIB 3aCBIIIYIOTH HOBY
CEMAHTHKY, sIKa BKpail BaKjImBa Jylsi IepBuHHOI mpodecionasizanii. Vgerscs
HE IIPOCTO PO HABYAJIBHY, & PO HABYAJIBHO-IIPO(ECIHY JIsJIBHICTD, STKa CTAE
3MICTOM CaMOOCBITH.

IIpoanamnizyemo pesysibrarn (PaKTOPHO-CEMAHTUIHOTO aHAII3Y Cy0’eKTUB-
HOI KapTUHU PO3BUTKY CaMOe(PEKTUBHOCTI CTY/IEHTIB, sIKi HE MAIOTh 3HATYIIIAX
nocsarnennb. Ilepmmuit daxrop, akuit oxommoe 53 % mucnepcii, 6ya0 HazBaHO
«Ocsiras. Voro OCHOBY CKJIaJIa€ KOHCTPYKT «3afimarocst camoocsiTon» (0,81).
T KOHCTPYKTH, IO KOPETIOITh 3 UM (PAKTOPOM, TaKl K «IJIAHYI dacy
(0,78), «poscrasisio upiopureru» (0,70), «3aiimarocs camoanasizom» (0,76),
«BBazKal HOpMAaJbHUM npocuru pouomorus (0,73), cBinguars, mo igerses ca-
Me IIPO OCBITY SK CHCTEMY, IO TOB’d3aHa i3 30BHIMIHIMU, & He BHYTPIlIHIMU
PErysIifiHIMU CXeMaMu CTYJIeHTIB. Taki peryasTopu TexK MOXKYTh OyTH J10-
cuTh e(PEeKTUBHUMU, IIPOTE, BOHU MEPEBAXKHO 3aJI€2KATh BiJl 30BHIIIHIX BUMOL
i He moB’s13aHi 3 caMoedEeKTUBHICTIO.

Sarasom, Te, M0 Hepmit HGaKTOP OXOILUIIOE OLIBINE TOJIOBUHE JIUCIEPCil,
MOYK€ CBIIIUTH MPO HEIOCTATHIO AUPEPEHITiHOBaHICTh Cy0’ €KTUBHOI KApTUHI
caMoe(EKTUBHOCTI CTYJIEHTIB, AKi He MAIOTh 3HAUYIIUX JTOCATHEHb, 11 HAIMip-
HY TIOB’SI3aHICTh i3 KOHKPETHOIO CHUTYAI€I0 3/I00yTTs BUINOI OCBiTH, Bi/ipBa-
HICTb BiJ] TOJAJBINNX YKATTEBUX ILIAHIB, OPIEHTOBAHUX HA TPUBAJLY IEePCIe-
KTHUBY, 30KpeMa, IIOJ0 Mait0yTHBOI MPOMECiitHOl qisIbHOCTI.
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Hpyruit daxrop, mo oxommoe 8,72% mucnepcii, nassano «Hemosnsaa-
yeHicThb I1ieii». BiH yTBOpeHUil 1oeIHAHHAM TaKUX KOHCTPYKTIB SK <«CTaBJIIO
naseki mimi» (0,80), «uposisisito iminiarusy» (0,89), «npobGyio cebe B pisHUX
gpisibHocTax> (0,73). OueBugno, 1m0 BUOKpeMJeHuit hbakTop Bigobpazxkae 1mpo-
MI2KHUIT eTal y pO3BUTKY CaMOe(EeKTHBHOCTI, OCKIJIBKY JAJIEK] Il He KOHKDe-
TU30BaHi y OJMXKHIX, IO B MPUHITAII YHEMOXKJIUBIIOE TTAHOMIPHY Tis/IbHICTE
i3 Tx mocsarnenns. Taki CTyIeHTH IIe He MOBHICTIO BU3HAYMIUCS IIOJIO IiIel Ta
HaIPsSMiB K 0COOMCTICHOTO, TaK i mpodeciiiHOro pO3BUTKY. Ix inmimiarusaicTs
3aHAJTO MHUPOKA I He 3aBXK/U CIPSMOBaHA HA HABYAJILHO-IIPOMECITHY JIisi/ib-
HICTb, 10, B KiHIIEBOMY PaxyHKY, HE JO3BOJISE IM HAKOIIMIUTH IIHHICHUN TOCBIT
3HAYYIUX JTOCITHEHb.

Tpertiit dpakTop — «YTHIITApHE IIKpIIUIEHAS» — Ooxommoe 6,25% muc-
nepcii. Bin npejcraBieHuii BCbOro OJHUM 3HAYYIIUMM KOHCTPYKTOM: «MOTHBY-
focs camonogapyakaMu» (0,82). Xova #oro 3HadyImicTb He HAJTO BUPAYKeHA,
BCe 2K BiH JIEMOHCTPY€E II€BHI TEHIEHIIi], ITOB’sI3aHi 3 HE3PLIICTI0 MOTHUBAIIITHOL
cdepu, MO BUABILAETHCA Y JOMIHYBAHHI €MOIITHONO KOMIIOHEHTa HAJ[ Ii3HA-
BaJIbHUM. BitacHe Taka 0coOJMBICTH MOTHUBAIIT CTYIEHTIB, 3 HAIITOI TOYKHA 30Dy,
00yMOBJIEHA BUPAXKEHOIO IeJIOHICTHYIHO-CIIOXKUBAIBKOIO CIIPSIMOBAHICTIO YaCTH-
HUA CyYacCHOT'O CYCHIJIbCTBA, K& HACAXKYETHCI MOJIOJL Yepe3 3acCo0M MacOBOI
indopmarrii.

Yersepruii pakrop — «YuesHenicts depes nopisusuns» (5,79% nucuep-
cif) — poskpuBae nuisxu HOPMyBaHHS TAKOI BaXKJIUBOI JJIsl caMOoedeKTUBHOCTI
SKOCT] #IK yIeBHeHICTb. «AHaui3 ycuixis i HeBad inmmx jozeit» (0,82) cupusie
«PO3BUTKY BIEBHEHOCTI B ycmixy» (0,83). CTymeHTH «CTalTh yIIeBHEHIINMY,
Bupimyioun pobiaemu» (0,81), «mosaoun crpax mnepes, rpyauomamuy (0,74).
CxJIaIHICTD MOJIATaE B TOMY, IO Y CTYAEHTIB, siKi He MalOTh JIOCBi/ly HOCATHEHbD,
BIEBHEHICTH (OPMYETHCH HA OCHOBI 30BHIIITHIX BILIUBIB, 110 HE M AKPIMIIOIOTHCS
BJIACHUM JIOCBIIOM.

ITaruit paxrop oxomwmoe 5,05% auciepcil i IpeIcTaBIeHIil OMHIM 3HATY-
UM KOHCTPYKTOM — «JIUBJIFOCS MOTUBYBasIbHi (inbmus» (0,84), mo nae mijgcera-
BU Ha3BaTH ioro «Bipryanbuae migkpimtennss. Te, Mo cTyaeHTH BIAIOTHCS 10
BIPTyaJIbHOTO MiIKPIIJIEHHS], MOYXKHA TOSICHUTHU BiJICYTHICTIO PEAJbHUX OJIN3b-
KUX IiJIel, a BiATak i peaabHUX JOCITHEHD, SIKi MOXKYTh 3’ IBUTHCS TLIHKA TO/II,
KOJTH PeasTi3yioThbCst OJIM3bKi ITiTi.

Takum 9UHOM, i3 JTOTIOMOIOIO TICHXOCEMAHTUIHOTO aHAJI3Y ITiITBepI2Ke-
HO, IO JUCKYPC PO3BUTKY CaMOe(MEKTHUBHOCTI OLIBIIOK MipO0 MpUTAMAHHUN
CTYZIEHTaM, siKi MAIOTh 3HAUYII JocsarHenHs. Came IXHI BUCJIOBIIOBAHHS BAPTO
6partu 3a OCHOBY, po3po0sioun onuTyBagabHUK «IIpodins mpodeciiinol camo-
edekTuBHOCTI cTYAeHTIBY. OKpiM TOTO, 3a pesysbraTaMu (haKTOPHOTO aHAJIZY
0yJI0 BUSIBJICHO PsiJT CEMAaHTUIHUX 3B SI3KiB, SIKi He MPOIVISIAJINCST B TeMaX PO3-
BUTKY caMOe(eKTUBHOCTI, BHOKPEMJIEHUX METOIOM JIMCKYypCc-aHaJ1izy. OTpuma-
Hi JIaH] JO3BOJIUJIN BHECTH KOPEKTUBH IMI0/0 (hOPMYJIIOBAHHS HA3B IIKAJ OIMUATY-
BAJILHUKA Ta 3MiCTOBOTO (DOPMYJIIOBAHHS OKPEMUX TBEP/?KEHb. 1aK, BUSBICHUI
daxTop «JlizepcTso i migi» 6ym10 BimoOparxkeHo y pOpMyTIOBAHHI HA3BU ITKAJIN
«JlimepcTBo, 1yl Ta MOTUBH TPOMECIIHOT MisILHOCTI»  OKPEMHUX TBEP/2KEHb
i€l mkasm. Hkana «3ai6roctiy orpuMasta Ha3By «31i0HOCTI i YIIEBHEHICTD>.
CkopuroBanuii 3micT TBepmKeHb mKajn «Pediekcis» BimoOpaxkeHo B HOBiit
na3Bi — «Peduitekcis it ocobucti crammaptuy. [kamy «Criiikicts 10 HEBIAT»
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Oys0 nepeiimenoBano y «CriiikicTs 10 HeBaad, gojandsg i Bojs». [TIkana «Ca-
MOPO3BUTOK» OTPHMaJia HOBY Ha3By — «(CaMo0cBiTa i CAaMOPO3BUTOK Y.

VY mporieci anasily BUABUJIOCH, IO Y CTYIAEHTIB, sKi Ha eTalli IiJIroTOB-
KU JI0 MaiiOyTHBOT podeciiiHOl TiIIbHOCTI MAOTh 3HAUYII JOCATHEHHSI, OlIb-
MIiCTH 3MICTOBUX KOHCTPYKTIB HOB’si3aHi 3 ocobmcTum mocsimom. Ilpm mbomy,
BUPAXKEHICTh IIX KOHCTPYKTIB OIHIOBAJIACS BUIMUMHI OATaMU, OCKITHKA BOHN
BiJI3HAYAJIUCH OCOOJIMBOIO IHHHICTIO JyIsd cTyAeHTiB. OCKIIbKY TBEPIKEHHS, 1110
MICTATh TaKi KOHCTPYKTH, Oy/IM y KOXKHIil IKaJji, TO 3 HUX 0yJ10 cOPMOBAHO
e OJHY IIKaJIy, HACKpi3Hy, Ha3Bany «llinHicHuit mocsiny. Baau 3a mumu TBEp-
JPKEeHHIMH HAPaXOBYIOTHCS 1 JIJIsT HACKPI3HOI TITKAJIN, 1 JJIs TUX IIKAJ, € BOHU
6e3mocepeiabo posMimeni. OcobauBicTio GOPMYITIOBAHHS TAKUX TBEP/ZKEHD €
3BEpPHEHHS /10 BJIACHOTO JIOCBITY: «MOXKY IPUTAJaTH BUIAIKN, KOJIH MEHI B/iaBa-
JIOCH...», «MOXKY HABECTH IPUKJIAJN K f...», <MEHI BXKe JIOBOJIMJIOCH...» TOIIO.

Jlani, orpuMani y pe3yIbTaTi eMITPUTHOTO JTOCTIIZKEHHSI, T03BOJISIOThH BU-
BYATH CaMOeEKTUBHICTDb y KOHTEKCTI mpodecionaizaliii CTyIeHTIB i Ha OCHO-
Bl BHCJ/IOBJIIOBAHB, SIKHMU CTYJIEHTH TOCTYyTOBYIOTHCA. JIOCTITHIK OTpUMY€E MO-
KJIUBICTH BUOYIOBYBATH iHAWBIAya bHI podiai mpodeciiinol camoedeKTUBHO-
cTi #i CpsIMOBYBATU PO3BUBAJIBHI BIUIMBA B XOJIi 1HIWBIIyaJbHOI pOOOTH 1N
rpynosux TpeHinris [10], mepemycim, Ha Ti CKIAIHUKA caMOehEKTUBHOCTI, SIKi
MOTPEOYIOTH IIBOT'0O MEPIIOYEProBo. Bazoi miagxoau 10 PpO3BUTKY MaiOTh BPAaXo-
ByBaTu BuokpemJieHni A. BaHIyporo Taki OCHOBHI YMHHUKH CaMOEMDEKTUBHOCTI:
Ge3rocepe Hiii JIOCBi AisIbHOCT]; HEPsIMUI JTOCBi; cTaBieHHs (OIIHKA) OTO-
vennst; (iswanuil i emouiituuit cram; xosekTusHa edexrusHicTs [2]. OcHOBHI
3YCUJLIIST MAIOTh CIIPSIMOBYBATHCS HA JIOBU3HAYEHHS JTIAJIEKNX 1 OJU3bKUX ITiJIeH,
SKi IIOB’sI3aHI 3 OBOJIOMIHHSAM IPOMECIEI0; HAa PO3BUTOK JiIepCTBa, 6a30BAHOIO
Ha cy0’€KTHIT aKTUBHOCTI Ta CAMOPO3BUTKY 3/1I0HOCTEIN; Ha pO3BUTOK pedIeKcil
JIOCATHEHD, CTIfiKOCTi M0 HeBAad i (ikcaril 0ocoOnCTiCHO-TIIHHICHOTO TOCBi Y.

BucuoBknu

JociKeHHsT ToKa3a/10: BaXK/JINBOIO YMOBOIO YCHIMTHOT Tpodecionasrizartii
CTY/IEHTIB € PO3BUTOK caMOe(EKTUBHOCTI, 1110 BKJIIOYEHN! y IIHHICHO-MOTHBa-
1iiftHl cxeMu PogeCciiHOro it 0COOUCTICHOTO CAMOPO3BUTKY CTY/IEHTIB.

3a JI01I0MOroI0 IMCKYPC-aHaJIi3y BUCIOBJIIOBAHb CTYJIEHTIB CTOCOBHO PO3-
BUTKY caM0edeKTUBHOCTI BUOKPEMJIEHO II'ITh TE€M: ITiJIi Ta MOTUBH, 3IOHOCTI,
pedtekcis, cTifikicTh 10 HEBIAY, CAMOPO3BUTOK. Ha O0CHOBI BHOKPEM/IEHUX TEM
i BUCJIOB/TIOBAHDb CTYJIEHTIB OyJI0 pO3POOJIEHO TPOMIKHUIT BapiaHT OMUTYBAIb-
HUKAa JIJIsl BUBYEHHsI caMOe(DeKTUBHOCTI CTY/IEHTIB.

PaKTOPHO-CEMAHTUIHUI aHAJII3 pe3yJIbTATIB OMUTYBAHHS IIiITBEP/INB iCHY-
BaHHS CTPYKTYPHUX 1 3MICTOBUX BiJIMIHHOCTEH Yy CEMaHTUYHOMY IIPOCTOPi ca-
MOeEKTUBHOCTI CTYJEHTIB, AKi MAOTh 3HAUYI] JOCATHEHHsT Ha €Talli IMijaro-
TOBKHU JI0 MaiOyTHBOI TIpodpeciiinol misgabHOCTi, 1 THX, 9Ki ix He MaoTh. Jms
IepIux xapakTepHa OiybIa gudepentianis GakTOPHOI CTPYKTYPH, IO € T0-
Ka3HUKOM CEMAHTHUYHOI MHYYKOCTI i BUIIOTO PECyPCHOTO MOTEHITIATY PO3BUTKY
caMoedeKTUBHOCTI. Y CEMAHTHI HABYAJIBHO-TTPOMECIHHOT JiIIbHOCTI CTY/IeH-
TiB 6€3 3HAYYIUX JOCATHEHDb TEPEeBarKHO BiMOOparKeHo TXHIO Opi€HTAINo0 Ha
30BHIITHI BUMOTH OCBITHBOI'O CEPEJIOBUINA 38 MiHIMYMY BJIACHOI aKTUBHOCTI.
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Pesympratn pakTOpHO-CEMAHTHIHOTO aHAJI3y OMUTYBaHHS CTYICHTIB i3
JIOCBIiJTOM JTOCATHEHBL Oy BUKOPHUCTAHI J/IsT YTOYHEHHS HA3B IIKAJ 1 3MICTy
TBEP/I2KEHb, 110 X HATIOBHIOIOTD, Ta JO3BOJIUIN BUOKPEMUTH ITIe OJHY HACKPI3HY
mkaJry. TakuM ynHOM, po3pobJieHnit HaMmu onuTyBabHUK «IIpodines mpodeciii-
HOI caMOedEeKTUBHOCTI CTYIEHTIB» CKIIAJAETHCS 3 TAKUX IMKAJI: «JIAePCTBO, i
Ta MOTUBH TPOdECIiiHOl MiATBHOCTI», «3II0HOCTI i yIIeBHEHICTEY, «pediieKcis
i1 OCOOHMCTI CTaHIAPTHY, «CTIMKICTH 0 HEBJAY, MOJIAHHS i BOJIA», «CAMOOCBITa
1 CaMOPO3BUTOK» Ta, «IIHHICHUIT JTOCBiT».

PesynbraTtn socaiizKeHHST MOXKYTh BUKOPHCTOBYBATHCS BUKJIAJIAYMAMUA 1
IICUXOJIOTAMU 3 METOIO IarHOCTYBAHHSI 1HIWBIIyaJbHOI CTPYKTypHu camoede-
KTUBHOCTI CTy/I€HTIiB i po3po0JieHHs, Ha Iiiif OCHOBi, mporpaM iHAWBiTyaIbHUX
KOHCYJIbTAIIl Ta TPYIOBUX TPEHIHTIB.
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[TICEHHI AKBAPEJII AMBPOCIA ZKJIAXU

Banrenmuna Jasudenro

Ha mowarky MUHYIOro CTOJITTS, KOJM TOIITOBA JUCTIBKA MEPEKUBAJIA
CBOIO 30JI0TY €mOXy i Oy/ia mpeiCcTaBjIeHa MMEePEeBaYKHO BHJIOBOIO KPAE3HABYOIO
TeMaTnkoio, v Kuesi 3’saBunnca akBapeabHi JUCTIBKHA OMECHKOTO XYTOXKHHUKA
Awmspocis 2Kmaxu Ha Temu ykpaiHChKUX HaponHux ImiceHb. lle yHikasbHe BU-
JaHHA nobadmiia cBiT y Jefinimsbkomy BugaBauirrei 1911 poky. Bixke na Pi-
3/IBSIHI CBATA KUSHUA PO3KYIOBYBAJIU TEPILY cepifo JINCTIBOK. Bona BMmintyBasa
Taki mepJMHN yKPATHCHKUX HAPOJHUX IICEHBb, SK «3aCBUCTAIN KO3AUEHBKU»,
«Teit, He muByiiTech, n00Pil moauy», «Oii, He cBiTH, MicaueHbKY», «3a CubipoMm
COHIIE CXOIUTD>.

IIpukmeTHO, 1110 TIEPIIT JBi cepil IMCTIBOK O6y/IM MUTTEBO PO3IPO/IaHi, a KO-
mtn 36upasnn Ha mam aTHEK T.T. IleBuenky.

4k Bigomo, imocTpyBaTu HapoaHi mcui AmBpociit 2K jaxa mouas 3a nopa-
noro komriozuTopa Mukosn JIucenka, sikuit i3 10HOCTI aKTUBHO 3aiiMaBcs 30U-
PaHHSM Ta TapMOHI3AIEI0 HAPOJIHUX IICEHD 1 3a YKUTTH 3aIMCaB 1X MOHAJ] TH-
cstay. Bin TakoK BUKOPHCTOBYBaB pi3Hi hopMU MOMy/Isipu3aliil HAIiOHAJIHLHOTO
MeJjiocy, ToxK came inero Mukosn JIucenka peasizysas Amspociit 2K qaxa, moe-
HAaBI aKBapeJIbHI MiHIATIOpH 13 HOTaMM, IO 3a0€3MeYnI0 JIUCTIBKAM BEJIUKY
MIOMYJISIPHICTD CepeJl HaceJeHHs. XyJA0KHUK He JIUIIe MaliCTepHO MEPEIaB Xa-
pakTep KOXKHOI TicHi, a i BiaTBOpUB eTHOrpadivni 3pa3Kum HAPOTHOTO OJATY,
30poi, npeaMeTiB mooyTy. JInceHKo Ha3WBaB IIO0 MPAII0 TUTAHITHOIO, OO BOHA
BUMAaraja iIMOOKUX 3HaHb 3 iCTOpil, Kyabrypu, erHorpadii. Huni y dongax
KHIBCHKOrO My3er0 BHJIATHUX JisST9iB YKPAIHCHKOI KYJIBTYPH, JIO CKIAIY SKO-
ro BxoauTh Myseit Mukosu Jlucenka, 30epiraiors cepil akBapeJbHUX JUCTIBOK
Awmspocia 2K naxu.

Pobory maj HuMH XymoKHUK po3nouaB pobory y 1893 porii, a Tinbku
4Jepe3 BICIM POKIB cepid 1atocTpaliiii Buiiiia y JedNnm3bKoMy BHUJIABHUIITBI.
3arajiom OyJi0 BUAAHO 24 JIMCTIBKU 3 MAJIFOHKAME 10 ICTOPUYHUX, TOOYyTOBUX,
JIpUYHAX Ta YKAPTIBINBHUX TiceHb. BumaBasmcs Bouu y Pemepa B Jleinmury,
ockipku B Ykpaini Bim 1876 poky mise Emcbkuili ykas, SKkuM 3a00DOHSLIN-
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cs1 6y/Ib-sKi BUaHHS YKpaTHChKOI0 MoBoI0. CBoro wacy tak camo y Jledmmury
1o6aunB CBIT i neprmit 36ipHUK YKPaTHCHKUX HApOJHUX IiceHb B 00podIi JIu-
cenka. IIpo pesonanc i€l momil cimumnia xoda 6 Ta obcTaBUHA, IO TOJ BIIEPIIE
y IOMIIUKIB yBINIIIO B MOJTy cliBaTh yKpaluchbKi HaposHi micHi 3i 36ipauka JIu-
cenka. A jucrisku AmBpocis 2Knaxu ta 36ipHUKYM HAPOIHUX MiCEHL B 00POOIT
Mukosn Jlucenka moriMm Oysu i B CiTbCbKHX XaTaX, i B MOMIMUIIBKAX MTOKOSX,
3HAYHO PO3IIUPUBIIK apeas YKPAIHCHKOI micHi y cximmiit i 3axigaiit YkpamHi.

Awmspociit 2K taxa Hapoauscst 6 rpyans 1855 poky B I3maiii. oro 6arbKo
Angpiit 2K 1axa moxonuB 3 yKpalHCBKUX KO3aKiB — 3aIllOPOXKINB, MaTu YJISHA
Cwaariit (17 npissuiie oTpuMas Bij HapOzKeHHs) pojoM i3 cesta JlenekiBku Ha
Kuisruai. Ko Ismain ysiitmos no ckiamy Typedawnn, pommaa mepeixasia
1o OuakoBa. MaJjioBaTu XJIOMYUK MOYAB i3 PAHHBOTO JUTHHCTBA. Y CiMefHO-
MY CepeIOBHINI MaHyBaB KyJIbT MUCTEITBA. BaTbKo ;100pe rpaB Ha OGamIypi
1 YacTO aKOMIIAHYBaB MaTepi, sika MaJia rapHwuii rojioc. B momi Oyiu mpemmern
JEKOPATUBHO-YKUTKOBOI'O MUCTEITBa Ta Kusomnuc. 11le HaBYarodnch y moBiTo-
BoMy yumuiii, AMBpociit BiiBigyBaB HeaiabHI pucyBaiabhi kiacu OmgecbKoro
ToBapucTBa KpacHux mucrenTs. IloTiM mparoBaB KpecispeM y 3ai3HAYHAX
maiicrepasix Opecu. IIpore 6aThbKu BUPININIIN, IO CHH MA€ CTATH BiiCHKOBUM
i 1872 poky BiH BeTynuse 10 €IucaBeTIPaCbKOr0 KaBaJIepiiCbKOTrO yIMIIHIIA.
FOnaxk mgyxe 00UB KOHEI, JeCsiTKH 3pO0JIEHNX MAJIFOHKIB Ha 1[I0 TeMY BUKODU-
CTaB Mi3HIIIE /I CBOIX KapTUH. TPOXU 3ro/I0M 3aJIAINAB YIUIUINE 1 MPaIioBaB
B OslecbKkux 3asi3nnaaux Maficrepusx. Y 1872-1873 pokax Gpas nmpuBaTHi ypo-
Ku y Biomoro xynoxunka BikTopa Kosambosa, ToBapuma Tapaca Illesuenka
o [lerepOyp3bKiit akagemil MUCTEIITB.

3 1877 pomi A.2Knmaxa nparoe kpecasgpem OjecbKoro Bimminenuss Xep-
COHCBKOTO 3eMCBHKOro OaHKy. BiipsiizkeHHs IO cejlaX ryOepHil cripusiin O3Ha-
HOMJIEHHIO 3 HAapoHUM 1mobyToM i dosbkiopom. Y 1883-1885 pp. B Oxeci ra-
CTPOJIIOBaJIA TIEPIa yKpainchKa mpodeciiina TeaTpaibHa TPyIIa, Ky 090JI0Ba-
siu Mapko Kporupaunpsknii ta Muxaiiyio Crapunpkuii. Ha 3amobjiennss Kpo-
NUBHUIBLKOTO 2K 1axa BUKOHAB €CKi3M YKPaTHCHhKUX HAIIOHAJBHUX KOCTIOMIB Ta,
HAPOIHOro icropuunoro oggary (3okpema, 1o n’ecu Tapaca Ilesuenka «Hazap
Cromoss» ).

Awmspociii 2Knaxa OyB y Apy»KHIX 1 TBOPYNX CTOCYHKaX 3 aKTOPAMH YKpa-
THCHKOTO TeaTpy, 30Kpema, 3 IBanom Kaprenkom-Kapum, 3romom mosuatoMuBcs
3 Mapkom KpornuBaunpKkuM, BiJBi/lyBaB TearpaJjbHi BUCTABH, & B JESKUX 1 caM
OpaB yJacTh.

Tox gk mounHasacs iCToOpid yHIKAJIbHUX XYJAOXKHIX IMOIMTiBOK Ha TEeMHU
naponuux micedb? 1893 poky Mukosa Jlucenko Buctymas 3 xopom B Ojeci
1 TOJIl 2K MOPaIUB XYJA0XKHUKY B3SITUCH 33 LIIIOCTPYBaHHS IICEHb y BHUIVIS/IL I1O-
IMITOBUX JUCTIBOK. Il pobora BMMaraja 3HaHHS TOTO, PO IO CIiBaB i YUM
xkuB Hapoj. Tomy 2Kiaxa nodnHae BUBYATH YKPATHCHKI OOPSII¥, HAPOHI 3BU-
9al, MOBIp’si. TepeBakHy OLIBIIICTDH OYyJI0 B3ATO JUTst 1IIOCTpyBaHHs 31 «306ip-
HUKIB YKPalHCHKUX WiCeHb», yKiameHux M. Jlucenkom, Ta a8l micai oOpoOku
II. Himuncbkoro. IaTepnpertartis 3MicTy Ta Mesoil micHi 06pa30TBOPTOI0 MO-
BOIO JI0TIOMAraJia, MOBHiIlle PO3KPUTH 3MICT HAPOJIHOI IiCHI, IpUBEPTAJIA YBary
JIO T€POTIHOTO MUHYJIOTO.

Ilepma cepist MOMTIBOK, K Ke 3a3Hadasocsd, BUimia axx y 1911 por.
Jpyra cepis BUHNLIA 3 OJUHAANIATHEMA MICHAMA. B LfocTparisix XyI0KHUK BU-
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KOPHUCTaB OpHAMEHTAJIbHI NPHUKpacH, y Ha3BaxX IiCeHb — YKPalHCBKI icTopm-
ani mpudru. Lmocrpanis «Oit, 6ia, 6ina gaiiii — Heb03i» BUKINKAIA TOCTPY
peaxiiio 3 60Ky IapChKOl IeH3YpHU, Yepe3 BHPa3Hy HAIIOHAJIBHY OOpPa3HICTh.
Y nucti 31 6epesus 1913 p. rososa ToBapuctsa «Yac» Jlyk’sHos murme: «Hawm
GarkaHo, abu (B cepil) kKapTok Oy/a0 He MeHIe K 10, 60 SK 9acoM 3 sIKOI0 —
HeOy7Ib KAPTKOI0 TPANMThLCS TEBHA TMPHUTroaa, Kk 3 Kaptkoro Ne21 (,Oii, Giga,
Gima waiini — #e603i*), mo Ti He mpomyckae NeH3ypa B Pocito — To Bee XK Taku
cepist Oy/ie TOBHEHDKAY.

o nepmmol cepii 1911 poky ysiitimio gecsars micerb: «Oif He cBiTH, Mi-
CAYEHbKY, He cBiTH HiKOMY»; «[eii, He nuByiire, mo6pil Jromus»; «3a Cubipom
COHIIE CXOJIUTH»; «3aCBIT BCTAIN KO3aYE€HbKHU B MOXiJ 3 TTOIyHO4i»; «Oif, 3amuB
KO3aK, 3ammb» (B 06pobmi M. JIncenka); «Oit He 3HaB KO3aK, He 3HaB CynpyH»
(B 06po6ui I1. Himuucbkoro); «¥Y ai6posi gopha ragakas; «Oii y moui, Ta it y Ba-
purmoni»; «Off He rapa3 KO3au9eHbKH, He rapas BUNHWIN...»; «Crorne BiTep
BUIBHHI B IOJI...».

o apyroi cepil yBiiinio omuaa s Th imioctpariiit: « Hopuobpuserp» ; «Cto-
ITh sBip Haj Bomowoy; «Oit, 6ina, 6ija gaiini-ne6o3i»; «Boumapisaay; «Tpu ce-
crputii»; «Ilacitecs, cipi Boau»; «Oit Ha ropi Ta # KeHmi XHyTh»; «Oit TH,
JIBYMHO, MOsI TH 30pe»; «/lobpuii Bedip, 3esieHa JaibpoBo»; «Oii y mosi Moru-
nay; «IIpu 6uriit noposi» (imrocrparist He 70 TicHI, a 70 OJHOMMEHHOT TOBicTI
@. PasiTu-I'aBpoHCHKOIO).

Ha Bcix snmcriBkax € Texcr: «2Keprsyiite Ha mam sitHuk 1. [lleBuenky
y Kuesis.

Y 1914 p. 6ysnu miArOoTOBJIEH] S0 BUIYCKY TpeTs i deTBepra cepil JucTi-
BOK — uLrrocrpariit 10 micerb «Oit mij BumiHero, i depermrneoy, «Oii, imum
HaIll 3aMOpOXKIN ciaaBHi», «PozBuBaiica tu, qxybouky», «Oii e Baitnay, «Ma-
KCUM KO3aK 3aJji3HsK», «lmoB muiuit y jgopory», «Ilycru mene, maru, mory-
gy, Ajte BujaTH IpyKoM IX He Brajiocst — modagacs [lepima csiToBa BiitHa.
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Opurinanu, mepejani 3a KOpJIOH, 06e3c/igHo 3HUKIH. MOXKJINBO, BOHU 30epi-
raloThbCd B IPUBATHUX KOJIEKIIAX, SKINO He 3arvHyyad y mojayM’l Bitinu. Twum
IiHHINI Ti HeYncseHH] cepil, mo 3auumuincg B Ykpaini. ¥ 1920-x pp. gactu-
Hy cBoel TBopuol cmasmmuun A. 2Knaxa nepemas g0 OjecbKOro icTopudHOro
My3el0, iHIma 30epiraeThcs B apxiBi HayKoBO-TexHiTHOI 6i0aioTexku HepxkOymy.
IIi immocrparii — moBepimenuii 3pa3oK iHTepriperarii 3MicTy miceHb 3acobamu
06pa30TBOPUOr0 MUCTEITBA.

Xy/I0’)KHIK BUKOPHCTOBYE BCi 3aCO0H JJIsT TOTO, OO MiJIKPECIUTH YKpa-
THCHKI HAI[lOHAJIbHI TPUKMETH — TPAIUIIAHUN OJsr, opHAaMeHT, dJjopy i da-
yay. Ha koxxniit 3 imocrparniit y HafiMeHIT MOMITHHX MICIIIX aBTOD 3aJIMIIUB
cBit aBrorpad «Amspociit 2Knaxa, 1893». Ha 3Bopori poamirmieno Jiororurm
BUJABHUITBA «Jacy, TAKOXK PO3pOOJIEH] XYI0KHIKOM: OIUH — TIIMAHI Tepe3n
3 KPWIbIEIMHU, OOBUTI risikoio jiy6a, i mopyd kuura. [ammii: Ieopriit 3mieboperrs.
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VKpalHChKOIO Ta HIMEIIBKOI0 MOBAMU 3a3HAYEHO aBTOpa iaocTpariit: «ApTuct-
maursip AmBpociit 2K taxas.

3a cTo JiecsITh JINCTIBKYU TTODYBaJIM B pyKax bararbox Jirojeit. Ha KiIbKox €
aJpeca Ta JaTa BiampaBJeHHs, Ha JeIKUX CTOATH KCIIOPUCH BJIacHUKA. Y (POH-
i XyJIOXKHIX MOMTOBUX KapToK Bimmimy obpazorBopuoro mucrenrsa HBYB €
JBl cepil KapTOK-penpoayKIiit akBapeseit Amepocis 2Kjpaxu Ha TemMu ykpa-
THCHKUX HAPOJHUX IIiCEHb, BUJIAHUX HA 3aMOBJIEHHs BUIABHHUITBA «Yac». Ha
3BOPOTI MOIMTIBOK TIi€l cepil, Ha JTiBiil TTOJIOBIHI PO3MIIIIEHO MAJTIOHOK IITAHIAP-
Ty 3 300pakKeHHSIM HA HBOMY CTUJII30BAHOI BEJIUKOI JiiTepnu «3» 1 3all0pOXKIIs-
BepIHUKA i3 mpanopom Ha cruci. «I[IltarmapTy mpuKpariennii TaKOXK MTUITHIMA
opHaMmenTtamu Ta mmrToM. llomrriBku apyrol cepil Ha 3BOpPOTI y JIIBOMY Bepx-
HBOMY KYTi 3aMiCTb IITAHIAPTY MalOTh 3HAK BUIABHUIITBA «ac» i mo3HatIeHi

Ne11-22.



120 B. Jlasudemnxo

VY koutekriil Biminy obpaszorsopuoro mucrernrsa HBYB i3 sunanns 1918 p.
30epiraeThes urie oana Kaprka mig Ne 7. Ha Bimminy Big Bumans 1911 p. mran-
JapT i TEKCTU Ha 3BOPOTI B Hill HAJIPYKOBAHO HE CHHDLOIO, a TOPHOIO (hapOoIo.
A Takox BijicyTHill TekeT — racio «2Keprsyiite Ha nam’sitauk T. [TleBuenkosi
y KwuiBi», mo micturbed ma momriBkax 1911 ta 1912 pokis, HagpyKOBaHUX
y OjaromiffHOMy BHIAHHI Ha MATPUMKY PO3TOPHYTOI B TOM Yac KOMIAHII 1O
30MpaHHIO KOIITIB Ha maM aTHuK Kob3apesi.

ITix gac ykpaiucekoi peBosrorii 1917-1921 pp. Amepociit 2Knaxa B3siB
y4YacTh K I'PaBep Yy KOHKYPCI MPOEKTIB-eCKi3iB HAIIOHAJIBHUX IAIIEPOBUX I'PO-
el Ta TPOIIOBUX 3HAKIB, TAK 3BAHUX PO3MIHHUX MAPOK.

3 1924-ro o cBoel cmepri B 1927 porii BiH BUKJIAIAB KyPC JIEKIIiN 3 YKPaTH-
CBHKOI'O JIEKOPATUBHO-YKUTKOBOrO MucrenTsa B OjiecbKoMy mostiTexHikymi (1mi-
3Hime {HCTUTYTi) MUCTEITBa, a TAKOXK KpecseHHs Ta rpadiky. XyI0KHUK 110-
Mep 8 BepecHst 1927 poky.

Horo TBOpumit 10pobOK CKiIagae KHIZKKOBA rpadika: Lrocrparii 1o 6a-
raThbOX TBOPIB, MEPEBAaXKHO YKPAIHCHKUX NMUCHhMEHHUKIB, 30Kpema, I1. Kymimra
«Hopua pazga» (1901), M. Komaposa «Onosizanus nupo Aurona 'onosaroro»
(1901), «Cuoso o nosky Iropesim» (1904), eTrorpadiunoro 36ipHuKa «YKpa-
THebke Becltsi» (1905), T Keitku-OcHos stnerka «Jlo6pe pobu, 106pe it Gyes.
Awmepociit ZKmaxa Takox aprop 40 y30piB yKpaiHCHKUX IHCAHOK; 0AraThbox
€CKi3iB — mpoeKTiB MeOJIiB, KUTJIOBUX iHTED €PIB, YKyPHAJIBHUX OOKJIAIMHOK
Ta 3aCTAaBOK, €KCIOpHCiB, OJU3BKO II'SITUCOT 1MIOCTPAINil CIOKETIB, THUIAXKIB,
y30pUYaTUX 3aCTAaBOK JI0 YKPalHCHKOIO «EBaHIeis», a TaKOXK LIIOCTpaliil 10
«Kob63zapss» T.Illepuenka Ta 70 yKpPalHCbKUX HAPOJHUX IIiCEHb.

IcTopist k i3 akBapeJbHUMHU JIMCTIBKAMEU OTPUMAJIA JIMBOBIXKHE IIPOJIOB-
JKEHHSI B HAIll Yacu. 30BCIM HEIABHO MiJ[ MITYKATYPKOI B CTAPOMY OJIECHKO-
My OyIWMHKY 3a a/Ipecor0 3aTHUIlHA, 3 BUSIBWIA YKPATHCHKI (ppecku modarky
XX cromitta. Micnesuit kpaesuaperns JIvutpo 2K maHoB moBizmoMuB, 10 mMpo
3HAXiJIKy MeNIKaHI 3Haju 1e y 90-x pokax, mpoTe He HAJIABAJIU PO3TOJOCY,
o0 YHUKHYTH YUCJIEHHUX BiJIBiyBadiB.

Ha dpeckax 300paxkeHo yKpalHChKi eTHOrpadidHi croxkeTd, Oiai XaTKu
i1, COJTOM STHOIO CTPIXOI0, KO3aKiB y HAIIOHAJBHAX CTPOSX 13 MIabJisiMu, 3UMO-
Bi meitzaxi. [IpumyckaroTs, Mo 1€ - KOmil came JIMCTIBOK aBTOPCTBa BiIOMOTO
oslecbKoro xynoxkHuka Amepocis 2Kmaxu. Kosexiis itoro JjincriBok 36epirae-
Thea B OprecbkoMy KpaesHaBuoMmy Mysel. Ha KoxkHiii i3 HUX cjioBa 1 HOTU CTa-
POBUHHUX yKpalHCbKUX IiceHb. «Toro dacy BOHUM OyJii TOIYJISIDHUMU CEPE]T
OJIECHUTIB», - TaK IPOKOMEHTYBaJN 3HaXiAKy HaykoBIi [liBaernoro Bimgminenns
Vkpaiucekoro incruryry Harionaabnol mam’aTi.

3a pagsHchKOol Biaaau Bijg 1920-X pokiB Ta JI0 4aciB «XpPYIIOBCHKOI Bijim-
ru» iM’s XyJIOKHUKA He 3ra lyBajiocs aHi B IIpeci, aHi y creriajibHiil siTepary-
pi, aJzKe fOoro TBOPYICThH OyJia HAITO MATPIOTUIHON, YKPATHCHKOKW. Y CepenHi
1970-x pp. xynoxuuk Bacuns Kacisa nucas: «Xymoxus cnajnmia AMBpocis
Knaxu, mo mae, 6e3nepevHo, IporpecuBHE 3HAYEHHS, IOBUHHA [TOCICTH JiIbHE
Micrie B icTopil yKpaiucbKoi JopeBosoriitnol rpadiku. JLobpy mocayry 3pobuio
6 HaIiii rpoMaJICbKOCT] BIIABHUIITBO MaJIIOHKIB AMBpociss 2K qaxu».

IIpo tBOpuUicTs AMBpocis 2Knaxu B YKpalti modyajan IUCATHA TIIBKHA Ha,
nouarky 1960-x pp. A B 1995 p. Bigkpuncs nepii JBi BUCTABKH 3 POOIT, IO
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30eperymcs B npuBaTHUX KoJieknisix B Ogeci: ogsa B npumimenni OmgecbKoi
Mmicbkol pajm; imma — B My3el im. T. IlleBuenka B Kuesi.

Huni 8 Myzei Mukosu Jlucenka, 1mo BXoauTh J10 cKaaay Myseio Bujga-
THUX [isT9iB YKPATHCHKOI KYJIBTYPH, IiITOTOBJIEHO BUCTABKY JINCTIBOK AMBpO-
cig 2Knaxu i3 gBOX meprux cepiit, HagpykoBanux y Jleiinmury. Bucraska mpu-
cBsaeHa 110-if pigaUI BUXOIY B CBIT IIUX YHIKAJBHUX IiCEHHUX aKBapeJeil.

M. Kuis

CeiTyinam 3 apxiBy aBTOpa
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TEMATHUKA TA META >KYPHAJIY

«MixkaucrnumIiHAPHI TOCTIIZKEHHS CKIATHIX CUCTEM» — 1€ PeIleH30BaHM Ky p-
HAJT i3 BUTBHUM JOCTYTIOM, IO TMyOJIIKY€E JTOCTIIHATIBKI CTATTI, OTJISIIN, TIOBII0M-
JIEHHSI, JUCKYCi#tHi JmcTH, icTopu4ni Ta ¢imocodcehbki cTymail B ycix obigacTsax
Teopil CKIaQIHUX CUCTEM JIJIs BIPOBAJYKEHHS B3a€MOJIIT MiK HAYKOBIIAMH 3 Pi-
3HUX TaJjy3eil Maremaruku, izuku, 6iosorii, ximil, iHdOpMaTUKHU, COIHIOJIOTIT,
ekoHOMiku Ta iH. Mu 0akaeMo 3alpONOHYBATH iCTOTHE JIZKEPEJIO aKTyaJbHOI
indopmarii mpo cBiT ckIagHUX cucTeM. 2KypHAJI MAa€ CTATH JACTUHOIO HAYKO-
BOro OpyMy, BiIKPUTOTO Ta IIIKABOTO SIK /I €KCIEPTiB 3 pisHuX obJracTeil, Tak
1 /U1t MUPOKOI ayIUTOPil YMTadiB: BiJl CTYJIEHTIB JI0 JOCBITYEHUX JIOCJITHUKIB.
2KypHas Hajae MOXKJIUBICTD JjIs HAYKOBIUB 3 PI3HUX TaJly3eil Mpe3eHTYBATU
HOBI i1€l, rimore3u, moHepcbKi gocaimkenns. OcobIMBO 3aIPOITYIOThCS JI0 Y-
Guiikallil aBTOpH HAYKOBUX cTaTell Ta (aje He TLIBKK) HAYKOBUX OIJISZIB, IIPOTE
craTTi 3 icTopii Ta dimocodil Hayku, irmdopmariil Tpo HAYKOBI MOAIl, ANCKYCiiiHi
ITOBITOMJIEHHSI TaKOXK BiTaIOTHCH.

[HO®OPMAILIIS OJI1s1 ABTOPIB

ZKypnas npyKye opuriHaIbHI CTaTTi, OTJIAIHA, TTOBIIOMIEHHST YKPaiHCHKOIO, PO-
CificbKOI0, aHIUIIHCHKOIO Ta HiMeInbKoo MoBaMu. CTarTi yKpalHCHKOIO Ta POCiii-
CHKOIO MOBaAMHU MAalOTh MICTUTHU I€PEKJIA]] aHIVIINCHKOIO HA3BU CTATTi, AHOTAIIIT
Ta IMPI3BUII aBTOPIB.

CrarTi TpuitMarOThCsT BUKJIFOTHO B €JIEKTPOHHOMY BUIJIsII, (ailin MaoTh
6yTu migrorosieni B WTEX gu B TekcroBomy nporecopi (Microsoft Word, Open
Office Writer i 1. x1.). Tnmi dbopmarnu daiisis MaoTh 6yTH HOIEPETHBO Y3rO/IZKe-
Hi 3 pegakmiero. liocrpariii MaroTs OyTH BHCOKOI sikoCTi, rpadiky Ta aiarpamu,
IO Ti/ITOTOBJICH] B iHIUX MPOrpaMax, MAIOTh MOTABATUCA OKPEMO, Y BUCXiTHO-
My dopmarti. 2KypHasr ApyKyeThes 90pHO-O1IMM, TPOTE ¥ eJIEKTPOHHIN Bepcil
MaTepiasu OyayTh BimoOparkeHi y KOJIBbOPI.

Crarri, 3anuTanHs, MOpaju MaOTh MOJABATUTUCS JO PEJIAKIIl depe3 pe-
ecTparnito Ha caiiti xxypraiy http://iscs-journal.npu.edu.ua
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AIMS AND SCOPE

“Interdisciplinary Studies of Complex Systems” is a peer-reviewed open-access
journal, which publishes research articles, reviews, letters, discussions, histori-
cal and philosophical studies in all areas of the complex systems theory in
order to provide the interaction between scientists working in different areas
of Mathematics, Physics, Biology, Chemistry, Computer Science, Sociology,
Economics etc. We would like to promote the significant source of up-to-date
information on complex systems worldwide. The journal shall be a part of the
scientific forum, open and interesting for experts from several areas and for
a broad audience from students to senior researchers. The journal shall gi-
ve a possibility for scientists from different disciplines to present new ideas,
conjectures and pioneering developments. The research papers and (but not
only) reviews are especially encouraged. At the same time, papers in the hi-
story and philosophy of science, information about scientific events, discussion
papers will welcome.

TO AUTHORS

The journal publishes original articles, reviews, information on English, Ukrai-
nian, Russian, and German. Russian and Ukrainian articles should contain
English translations of a title, an abstract and authors’ names.

The submitted articles should be in an electronic form only. Files should
be prepared in IATEX or in a text-processor program like Microsoft Word, Open
Office Writer etc.). Other formats of files might be accepted by the previous
agreements with editors only. Pictures should have the high quality, graphs
and diagrams which are prepared in external programs must be submitted
separately in the original format. The journal is published ‘black-and-white’
however the electronic version will represent the full color of all materials.

Articles, questions, and advice should be submitted to the editorial office
through the registration at the web-site http://iscs-journal.npu.edu.ua
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