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VORTEX MODEL OF BLOOD FLOW THROUGH THE HUMAN AORTA
Anchelov M.S.2, Rudnikov Ye.G.1 2, Britan A.V.1, Nastenko le.A.2
1Taras Shevchenko National University of Kyiv
2National Technical University of Ukraine
"Ihor Sikorsky Kyiv Polytechnic Institute"
e-mail: angelovmaxim8799 @gmail.com

At the current time, a number of characteristics of blood flow through aorta is still unexplained,
in particular, a necessity of three-dimensional spiral bend and extreme profitability of heart work,
which provide blood transfer, despite significant friction forces in a case of laminar translation flow.
The vortex model presumes the main properties of blood motion which will be mention below. The
presence of aortic bulbs, the areas which forming the lacunae, provide the swirling of flows when
they enter to the aorta during ventricular systole, which is confirmed by Doppler ultrasonography.
Additionally, taking to consideration the anatomical structure of the aortic valve of the heart and the
mechanism of its valves, it can be assumed that the formed toroidal vortex does not enter the aorta
directly, but also further twists around the axis of the aorta in the direction coinciding with the
direction of the spiral twisting of the aorta.

The friction force of the vortex rolling is much less than the friction force in the case of laminar
translational flow. A decrease in the share of motion energy per rotational degree of freedom would
mean a way out of the economical mode of motion. An analysis of the vortex model presumes the
following.

The spiral twist of the aorta provides the first negative feedback for the transformation of
energy of translational movement of blood into the rotational energy of the vortex in accordance with
the Le Chatelier principle and the law of conservation of angular momentum. Energy dissipation is
compensated by a second negative feedback by restoring the stiffness of the aortic walls after they
are stretched during blood flow due to chemical reactions when the activity of the heart changes, in
accordance with Prigogine’s principle. The geometric ratio of the parietal part of the aorta occupied
by the vortex and the part of the aorta with translational movement in the center of the toroidal
vortex is determined from the law of conservation of momentum, which provides a third negative
feedback with the areas of laminar blood flow through the aorta between individual vortices rolling
along the aorta.
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IMPROVED RANDOM FOREST ALGORITHM IN THE TASK OF LIVER PATHOLOGY

CLASSIFICATION BY MEDICAL IMAGES
Babenko V., Nastenko I., Pavlov V.
National Technical University of Ukraine “Igor Sikorsky Kyiv Polytechnic Institute”
e-mail: vbabenko2191@gmail.com

Introduction. The development of information and computational technologies has brought
prospects for solving problems of identifying and predicting the state of objects in a wide range of
subject areas. Due to the emergence of large data sets, there is a demand for modern computer
systems that can efficiently process data in intelligent analysis tasks. One such task is the
classification of liver pathology, where the objects are medical ultrasound images.

Main part. Random Forest is an ensemble learning algorithm, based on bootstrap
aggregating (bagging). Despite its successful cases for solving classification problems, in this
research, it was decided to eliminate some of the following drawbacks of the Random Forest
algorithm: 1) principles of the group method of data handling (GMDH) were used, thus training the
decision tree on two samples instead of one; 2) to eliminate randomness in forming a set of
features for training the tree, the genetic algorithm (GA) was used that finds the optimal set of
features for each tree; 3) the Saati analytic hierarchy process (AHP) was applied to calculate tree
weights in the final voting process, which aggregates the classification results of all trees.

Results. The proposed “Improved Random Forest Algorithm” (IRFA) was used to classify liver
pathology by ultrasound image data. Images (531 objects of convex sensor, 308 objects of linear
sensor, and 190 objects of reinforced linear sensor) were provided by the “Institute of Nuclear
Medicine and Radiation Diagnostics”. For comparison, models were built on 4 different more well-
known classification algorithms. The data samples were split into 3 subsamples: training (60%),
validating (20%), and testing (20%). Classification results are shown in Table 1.

Table 1 - Evaluation of classification models on the testing subsample

Classification algorithm | Accuracy | Sensitivity | Specificity
Convex sensor
GMDH 76.6% 0.745 0.786
Logistic Regression 76.6% 0.765 0.768
Random Forest 73.8% 0.765 0.714
AdaBoost 71% 0.725 0.696
IRFA 87.9% 0.922 0.839
Linear sensor
GMDH 77.4% 0.778 0.771
Logistic Regression 80.6% 0.852 0.771
Random Forest 85.5% 0.704 0.971
AdaBoost 87.1% 0.741 0.971
IRFA 98.4% 0.963 1
Reinforced linear sensor
GMDH 86.8% 0.871 0.857
Logistic Regression 89.5% 0.871 1
Random Forest 92.1% 0.935 0.857
AdaBoost 89.5% 0.903 0.857
IRFA 100% 1 1

Conclusions. The research resulted in an improved version of the classifier in the Random
Forest class of models. The proposed “Improved Random Forest Algorithm” (IRFA) was created
during the task of liver pathology classification based on medical images, where it managed to
show better prediction results than other more well-known analogs.
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EPR SPECTROSCOPY IN ONCOLOGICAL RESEARCH
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National Technical University of Ukraine
“lgor Sikorsky Kyiv Polytechnic Institute”
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It is known that carrier proteins, including albumin, can be a disease biomarker, which provides
new opportunities for diagnosing the disease by studying the molecular composition of blood. One of
the most effective methods for early cancer detection is based on the principle of electron
paramagnetic resonance (EPR) of the albumin molecule.

Cancer cells produce a number of specific bioactive molecules that can bind to albumin. The
binding leads to an allosteric conformational change of the alboumin molecule. During the accumulation
and transfer of cancer cell metabolites, albumin undergoes structural and functional changes related to
binding and transfer of fatty acids. The study included more than ten types of cancer [1].

Determination of the transport properties of albumin was carried out by inducing targeted
conformational changes in the albumin molecules of the studied serum sample with certain
concentrations of a spin-labeled fatty acid (16-doxyl-stearic acid) that binds to albumin. Therefore, the
research was based on three conformational modifications of serum albumin molecules.

The registered EPR spectrum is taken as a superposition of the specific spectra of molecules of
the spin probe immobilized by different albumin binding centers. Following the calculation during the
simulation of each EPR spectrum, a set of biophysical parameters necessary for further evaluation,
including the mobility and concentration of spin-tagged fatty acids for the three main types of binding
centers at albumin from hydrophobic substrates, is obtained. This set of parameters reflects the
conformational and allosteric state of the studied albumin [2].

On the basis of the obtained physical parameters of albumin binding of spin-labeled fatty acids,
the following indicators of the functionality of albumin in relation to fatty acids are calculated: binding
efficiency, detoxifying efficiency, transport efficiency and index of disturbance of albumin
conformation (DR). Values of indicators of albumin functionality are expressed as percentages, the
indicator of native conformation is in conventional units.

Interpretation of results. The discriminant variable (DR) was calculated using quadratic
discriminant analysis to distinguish cancer patients from healthy subjects and patients with chronic
diseases. DR > 1.2: no active malignancy; 1.2 > DR > 0.8: possible risk of oncology; DR < 0.8: indicates of
an active malignant growth [1].

The study of serum albumin by the EPR method by determining changes in the conformational
state of the serum albumin molecule provides an opportunity to obtain information about the
presence of active malignant proliferation. Of course, the fatty acids albumin binding strength is lower
in patients with any pathology, including melancholic depression and cirrhosis of the liver. Aloumin ESR
spectroscopic analysis has shown good diagnostic discrimination in separating cancer patients from
patients with chronic diseases. Studies are currently underway to better characterize the diagnostic
and prognostic utility of this test [1].

In summary, the properties of albumin differ between healthy individuals and patients with
inflammatory processes, cancer, and even depression. EPR spectroscopy shows good results about the
presence of oncological diseases, and there are already ideas for diagnosing atherosclerosis, infectious
diseases and other pathologies using this method.
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BIOTECHNOLOGY OF ENZYMES
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National Technical University of Ukraine
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Biocatalysis has several advantages over chemical catalysis, such as efficient kinetics, economic
and environmental benefits. Recent decades have shown a rapid development of the enzyme use in
commercial applications. The use of enzymes covers various sectors such as the food industry,
pharmaceuticals, cosmetics, biofuels, waste management, etc.

Industrial enzymes are produced from fungi, bacteria, yeast, plant and animal sources. Microbial
enzymes are most suitable for industrial production due to a number of advantages: high product yield,
reproducibility, activity, exponential growth, use of inexpensive media, etc. Many hydrolytic enzymes
have been discovered using a metagenomic approach from uncultured extremophile microorganisms.

The development of the bioprocess involves the improvement of strains with the help of enzyme
engineering. Individual enzymes are created according to this technology, it helps to produce industrial
enzymes efficiently and affordably. Usually, natural enzymes do not tolerate industrial conditions well,
so there are difficulties with bioprocessing. The efficiency and stability of natural enzymes are
enhanced by a strategy of directed evolution, rational design and metabolic engineering.

Previously, each component was studied separately, according to the classical time-consuming
method "one factor at a time" (OFAT). Recently, statistical and mathematical tools have evolved rapidly:
a small number of experiments - maximum productivity. This approach is especially effective in
developing the conditions of the fermentation medium to determine the optimal pH, temperature,
incubation time, stirring speed [1].

Fermentation technology is an important stage in the production of enzymes. The process
includes the growth of microorganisms, the metabolism of complex substrates, the breakdown of
substrates into simple compounds and, as a result, the formation of enzymes and by-products. SMF, the
most commonly used technique involves the controlled cultivation of microorganisms in liquid
substrates such as broth. SSF uses solid substrates such as agro-industrial waste with a very lower
moisture content [2].

Purity is a determining factor in the activity and stability of enzymes. The separation and
purification process are based on the methods of flocculation, sedimentation, filtration and
chromatography. It is important for the industry to reduce the number of purification steps, because
this affects the production and the cost of the product [1].

Whole-cell catalysis is also worth mentioning. The basis of the method is work with intact cells,
which provides physiologically optimal conditions for enzymes. Another advantage is that there is no
need to add cofactors to the reaction. Moreover, it is possible to avoid the steps of cell lysis and
purification altogether, which reduces the cost of production.

Technologies such as computational biology, biostatics, biopolymers science, enable us to reveal
the potential of enzymes. Today it is possible to detect new strains of non-cultivation microorganisms,
optimize production, improve enzymes, increase stability through the use of a whole-cell catalysis.
Science is working to find new enzymes in the future and to invent new processing technologies.
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HYBRID CLASSIFIERS IN THE TASK OF DETERMINING THE AREAS OF LUNG LESION TYPES IN
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Davydko O., Pavlov V., Nastenko le.
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Introduction. COVID-19 efficient diagnostic tools are very important in the pandemic time.
Current work focuses on creation of the tools for finding and classifying COVID-19 induced lung lesions
using hybrid structures of the neural networks and the decision trees.

Materials and methods. Pipeline to resolve stated task consists of two parts — segmenter for
determining the areas of lesions and classifier to determine type of found lesions areas. Segmenter
accepts initial CT image as an input and outputs segmentation mask. U-Net [1] neural network was
used as segmenter. For each lesion area next textural characteristics matrices are calculated: Gray Level
Co-occurrence Matrix, Gray Level Run Length Matrix, Gray Level Size Zone Matrix, Gray Level
Dependence Matrix, and Neighbouring Gray Tone Difference Matrix. Those characteristics matrices are
passed to Feature Constructor neural network [3], which main purpose is to compress and generate
features optimal for classification task. Compressed features are passed to logistic self-organized forest
classifier [3] which outputs lesion class. The data for training segmenter was obtained from public
datasets. Anonymized data for training the classifier part was provided by the State Institution
"National Institute of Phthisiology and Pulmonology named after F.G. Yanovsky of the NAMS of
Ukraine". The dataset consists of 1831 regions of interest, marked by 3 lesion classes - "ground-glass
opacity," "crazy-paving", “consolidation”.

Results. U-Net segmenting network was trained for 20 epochs with Adam optimizer when Dice
similarity score stopped to improve. Quality metrics for segmentation is provided in table 1:

Table 1 — Segmentation quality metrics

Metric Value
Precision 0.7869
Recall 0.7646
Dice coefficient 0.7463

Lesion type classification quality metrics are provided in table 2:

Table 2 — Feature Constructor + Logistic Self-Organized Forest classification results

Class Precision Recall Fl-score
Ground-glass opacity 1 1 1
Crazy-paving 0.97 0.93 0.95
Consolidation 0.91 0.96 0.93
Total accuracy 0.96

Summary. A pipeline for COVID-19 induces lung lesions detection and classification is developed. The
pipeline parts are showing reasonable results when compared to the state-of-the-art solutions.
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THE ASSESSMENT OF THE PROPERTIES OF SLM-FABRICATED ALLOY Co-28Cr-6Mo FOR BIOMEDICAL
APPLICATION
Efremenko B.V., Azarkhov O.Yu., Efremenko V.G.
Pryazovskyi State Technical University, Department of Biomedical Engineering
e-mail: efremenko v _v@pstu.edu

Co-28Cr-6Mo alloy (ASTM F75) is widely used in different biomedical applications (dental devices,
orthopaedic implants, etc.). Casting and metal plastic forming are the two conventional technologies for
the fabrication of this alloy. Recently, additive manufacturing has also been adopted. Due to the
peculiarities of this technological process, 3D-printed alloys differ from traditionally manufactured alloys
in their structure and properties. In the present work, the features of selective laser melted (SLM) Co-
28Cr-6Mo alloy were studied in comparison with its wrought analogue. The study included microstructural
characterization (optical and electron scanning microscopy), nanoindentation, and tribological testing. It
was shown that the SLM alloy featured the “fish-scale” structure, characteristic of additively fabricated
alloys (Fig. 1a). This structure was composed of fine columnar dendrites (Fig. 1b).

ANy

v

i
I

Figure 1 — The microstructure of SLM-printed Co-28Cr-6Mo alloy: (a) a “fish-scale” pattern,
(b) the columnar dendrites

SLM-manufactured Co-28Cr-6Mo alloy was found equivalent or superior to the wrought alloy in
terms of properties, such as hardness, elastic modulus and tribological behaviour (Fig. 2). This makes
additively manufactured Co-28Cr-6Mo alloy a promising candidate for implant applications.
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Figure 2 — The comparison of the properties of SLM-printed and the wrought specimens of Co-
28Cr-6Mo alloy
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INFORMATION TECHNOLOGY ON SMARTPHONE FOR ASSESSING THE ADAPTATION CAPABILITIES OF
THE HUMAN BODY
Fainzilberg L.S.
National Technical University of Ukraine "lIhor Sikorsky Kyiv Polytechnic Institute"
e-mail: fainzilberg@gmail.com

An important role in assessing the body's adaptive reserves under conditions of physical and
emotional stress is played by information obtained with the help of special tests. Such tests should be
convenient enough to quickly obtain the result, including at home and in the field. The rapid development
of smartphone technology helps to decide this problem [1].

A distinctive feature of the proposed information technology (IT) is that the registration of a pulse
wave is carried out using the built-in smartphone camera without additional technical means (Fig. 1]. To
overcome the known problems that arise with this method of signal recording, IT uses a set of intelligent
computational procedures that provide reliable recognition of true pulse wave bursts caused by heart
beats and false bursts generated by artifacts. As a result, it was possible to determine the parameters of
cardiac cycle variability before and after exercise under real conditions with acceptable accuracy.

Usersfinger Module of
physical loads control
T LLLL
I Smartphone 4ok [~ d |
'
Cardio intervals dynamic Module of
series analysis emotional loads control
Determination of HRV
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Fig. 1 — Block diagram of the proposed information technology

To manage the loads on the internal processor of the smartphone, software modules are
implemented that provide convenience for testing in the field and at home. The physical load control
module implements the virtual teacher animation procedure, which demonstrates the correct technique
for performing squats, the pace of which is set depending on the age and fitness of the subject. The
emotional control module is based on the Stroop’s effect, which boils down to the performance of mental
work in conditions of time pressure.

Test results are provided in the form of a cognitive graphic image that can be interpreted by a
person without special medical education.
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PROBLEMS OF PROSTHETICS AND REHABILITATION OF PATIENTS WITH LOWER LIMB AMPUTATIONS
AND HIGH MOTOR ACTIVITY
Khudetskyy I., Snitsar Y.
National Technical University of Ukraine “Igor Sikorsky Kyiv Polytechnic Institute”
e-mail: snitsarye@gmail.com

The issue of prosthetics and rehabilitation of patients with amputations of the lower limbs and high
motor activity has long been relevant for Ukraine, this is due to the lack of appropriate modern and high-
quality rehabilitation equipment of Ukrainian production. This report examines the relevance of
developing rehabilitation tools for active patients with amputations of the lower limbs, depending on their
needs, based on the scientific and production capacities of Ukraine.

Currently, foreign mechanisms and components are mostly used in the rehabilitation process. This
creates its own inconveniences and problems, namely: the rather high cost of knee modules and
components, adjustment (for the correct and long-lasting operation of one or another element of the
prosthesis, it is necessary to conduct special training of prosthetists, and quality training can be conducted
only by the developer of this rehabilitation tool), maintenance (in the case of a breakdown of a complex
mechanism, such as a knee module, due to the lack of service certificates, it must be sent to the country
of manufacture or to a representative office in the European Union, in which case the repair takes a very
long time).

Table 1 Patient mobility levels

Mobility degrees Conventional designation
inability to move independently MO
ability to move indoors M1
limited ability to walk outside the premises M2
unlimited ability to walk outside the premises M3
unlimited ability to walk outdoors with particularly high M4
requirements

If we talk about patients with amputations at the level of the hip and activity level M4, the most
important element of the prosthesis of the lower limb is the knee module, followed by the elements of
the ankle and the foot. It is these elements that ensure safe and comfortable walking. After analyzing the
knee joints presented on the website of the Ministry of Social Policy of Ukraine, for the rehabilitation of
patients with an activity level of M4, the following imported components are provided:

- polycentric knee assemblies with hydraulic adjustment of support and transfer phase 3R60 and
others;

- monocentric knee assemblies with electrical adjustment of the phase of support and transfer 3E80
and others;

- monocentric knee assemblies with hydraulic control of the transfer phase and supports 3R80, VGK
and others [1];

For the reliable operation of a prosthesis using these components, high-class prosthetists trained
in competent training centers are required. There are not enough of such specialists now. This lengthens
the period of manufacturing the prosthesis, which leads to an increase in the rehabilitation period. In case
of failure of the above-mentioned knee modules, repairs are not carried out in Ukraine, which increases
the duration of repairs, this is due to sending the knee module to the manufacturer. If we talk about the
elements of the ankle and the foot of the corresponding level of activity, the situation is similar to the
same problems that arose with the knee modules.

To solve these problems, it is necessary to start the development and adjust the production of
components in Ukraine. For this, there is already a necessary foundation, such as developed scientific
bases in the fields of: rehabilitation, biomedical engineering, electronics and programming, as well as
highly qualified engineers, programmers and operators of CNC machines.
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OPTOGENETICS
Kovalchuk P. Krailo O. Pisarkova L. Prozor N.
National Technical University of Ukraine
“Igor Sikorsky Kyiv Polytechnic Institute”
e-mail: krailo-bf11@Ill.kpi.ua

The development of optogenetics began with the discovery of Peter Hegemann who successfully
expressed the depolarizing blue light opsin, the channelorhodopsin-2 (ChR2), in cell culture [1].
Optogenetics was made possible by the discovery of opsins such as ChR2. Opsins are light-sensitive
channels that cause cell depolarization or hyperpolarization through mechanisms such as influx of ions or
protein signaling cascades [2]. Opsins are sensitive to certain wavelengths of the light. For example, blue
light (~470 nm) activates ChR2, which leads to an influx of Na+ ions, which in turn depolarizes the neuron
[3].

The advantages of using light are obvious: light is non-invasive and can be targeted with high spatial
and temporal accuracy. Thus, several wavelengths can be used simultaneously and several areas of the
brain can be affected at once, which makes it possible to establish the presence and/or activity of specific
molecules. Methods for working with optical reading and manipulation with specific neurons have
become available recently. They are based on working with proteins that can be targeted to certain types
of neurons [4].

One of the most common applications of optogenetics is to change the membrane potential of
excitable cells. In neurons, membrane depolarization leads to the appearance of electrical signals, and
hyperpolarization leads to their termination. Managing these processes allows neuroscientists to study
how neurons are functionally connected to each other and how neural networks control behavior.

The first genetically encoded system for optical control in mammalian neurons using opsins was
created by exogenous expression of a three-gene system from Drosophila melanogaster. Neurons
expressing these proteins responded to light with waves of depolarization and a sudden voltage surge for
a few seconds. The first of these neural switches is channelorhodopsin-2 (ChR2). When this non-selective
cation channel is expressed in a neuron and exposed to blue light, it immediately depolarizes the neuron
and causes a voltage spike. Several variants of ChR2 have been developed. Recent variants (named
eNpHR2.0 and eNpHR3.0) demonstrate greater affinity for the mammalian cell membrane. Optogenetics
is rapidly developing, along with the development of technologies that aim to identify new photosensitive
proteins in different areas. It should be noted that some of these tools can be used in combination to
enable multimodal control of neural activity [5].

From a clinical point of view, the application of optogenetics has become used to study the
restoration of vision, deep brain stimulation in movement diseases, heart and cell biology research.
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HYBRIDOMA CELL LINE
Kovalchuk P., Kovalenko A., Shyketa D., Bachynska Y.
National Technical University of Ukraine
“Igor Sikorsky Kyiv Polytechnic Institute”
e-mail: bachynska-bfol@Ill.kpi.ua

A hybridoma is a cellular hybrid of a tumour cell with a lymphocyte, obtained by the fusion of an
immune antibody-forming cell (a lymphocyte) and a normal myeloma tumour cell. Hybridomas produce
a huge number of monoclonal antibodies with unique specificities [1].

To obtain a hybrid, mice are first immunised with the desired antigen, which causes an immune
response and the appearance of immune cells that produce protective antibodies. These immune cells
are then fused with cancer cells from a mouse tumour (myeloma) using a membrane-damaging agent
such as polyethylene glycol or the Sendai virus. It is a ribonucleic acid (RNA) virus that causes flu-like
diseases in animals and humans. It is capable of causing hemagglutination. This property is used to fuse
B-lymphocytes with cancerous myeloma cells. Then, among the hybrid "immune-tumor" cells formed, a
cell is selected that produces precisely the insufficient antibodies, which then gives a clone of hybridoma
cells (multiplies). Her offspring produce absolutely identical antibodies - monoclonal antibodies.

Hybridoma clone cells are multiplied and regularly transferred to a new nutrient medium,
maintaining their life and thus ensuring the production of antibodies. For long-term storage, they can be
frozen in liquid nitrogen and stored there. And for the production of antibodies, they can be placed in an
artificial nutrient medium in a thermostat or inoculated into the abdominal cavity of mice, where they
multiply and produce many antibodies. Since myeloma cancer cells are practically "immortal”, i.e. able to
divide and multiply many times, hybridomas producing monoclonal antibodies can exist for a long time if
the conditions are suitable [2].

The next step after obtaining the hybrid is cloning and selection of the desired clones. The surviving
cells in hypoxanthine-aminopterin-thymidine (HAT) were seeded in special plastic plates, usually
containing 96 wells with a capacity of approximately 0.2 cm3. In each well, an average of 10 hybridoma
cells were placed, which were cultured in the presence of "feeder" cells, which are not related to
hybridomas, but promote their growth. After several days of cultivation, the contents of each well were
checked for the presence of antibodies of the desired specificity. Cells from wells containing the desired
antibodies were cloned (i.e. reseeded in the same wells, but at the rate of 1 cell per well), cultured again,
and checked for the presence of the desired antibodies. The procedure was repeated 1-2 times. Thus,
clones were selected that produce antibodies of only one desired specificity, i.e. monoclonal antibodies.
The obtained clones can be frozen at -70 °C and stored until they are needed [3].

Hybridomas create unique opportunities for analytical purposes: they can be used as an
immunological microscope with extremely high resolution. For example, if it is necessary to compare two
cell lines that differ in one or a few antigens and it is necessary to detect such antigens, the hybridoma
method provides exceptional opportunities for this [4].
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THE USE OF DIGITAL CONNECTED CARE IN PROVIDING MEDICAL CARE TO

CHRONIC PATIENTS
Oleksandr Kovalenko, Olga Averyanova, Sergiy Kislyak
e-mail: askov49@gmail.com, olgaaveryanova@ukr.net, kisluak@ukr.net

Recently, the use of information technologies is increasingly observed in health care.
This is the realization of ®the process of digital transformation of the entire country.

A lot of attention is paid to this precisely in terms of providing medical care to chronic
patients who are at home. Today, in this direction, a new paradigm of medical care for such
patients is being formed, which is called adjunctive care.

The increase in the amount of data on the health of the patient, which is obtained from
devices at home, leads to the implementation of a new system of medicine - a model of
continuous connected care, which reflects close interaction between the doctor and the
patient. At the same time, diagnostic devices generate more data than a doctor can analyze,
and medical information technology is insufficient to process and visualize the data needed to
effectively use this data to help patients. Finally, the increase in the burden on patients and
clinicians in terms of constant communication and the speed of data processing and analysis for
effective patient care necessitates the involvement of new methods and means of information
technology, which include telemedicine (for consultation), big data processing (for intelligent
support doctor), methods of accelerating data exchange (to increase the efficiency of obtaining
information), etc.

Thus, the new paradigm creates a completely new approach to the provision of medical
care by doctors and the receipt of various services by patients, which can also improve the
quality of the provided care.

Based on the above, we have developed a structure for providing medical care to
patients with chronic diseases, which is based on the principles of interoperability and includes
the use of information technology methods and tools in the form of a digital medicine
ecosystem. All participants in such an ecosystem have relevant functions that are
interconnected to ensure effective patient care.

Special attention is paid to the subsystem of supporting the doctor's activity, which is
based on intelligent methods of analyzing small data. Data mining methods are used as data
analysis methods, namely clustering based on a set of complex indicators, definition of
typological groups that are significantly different according to the patient's condition under
study. ("functional groups"), etc.

The software is developed in the PYTHON language, and the data is stored in cloud
storage.

Approbation of the system in healthcare facilities is expected.
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CLASS-ORIENTED SELECTION OF INFORMATIVE FEATURES IN THE PROBLEM OF
DIFFERENTIAL DIAGNOSIS OF DRUG-RESISTANT AND DRUG-SENSITIVE TUBERCULOSIS
FORMS BY CT IMAGES
0O.Matviichuk, le.Nastenko, V.Pavlov
National Technical University of Ukraine
“lgor Sikorsky Kyiv Polytechnic Institute”
e-mail: sasha.matviich@gmail.com, nastenko.e@gmail.com, pavlov.vladimir264@gmail.com

Introduction. The main factor affecting the computational complexity of the model is the
size of the information model. In this paper, we propose a class-oriented method for selecting
features and forming their composition into an ensemble that would provide the best quality of
binary classification.

Body. The use of CT images in the differential diagnosis of chemosensitive and
chemoresistant tuberculosis allows to fully examine the structure of the lungs and determine the
regions of interest. For qualitative construction of the model for texture recognition, texture analysis
approaches are used, which form complex matrix feature sets based on the brightness of pixels on
the CT scan. Each such matrix generates a huge number of features that can be used to build a
differential model. To build a better model, we have developed an algorithm for feature selection
from texture matrices, which allowed to reduce the estimated size of the model, and increase the
accuracy of classification by removing noisy inputs from the classifier. The input to the selection
algorithm is the data of the texture feature matrices and the sizes of the final ensembles. During
operation, the algorithm selects features according to the criteria of intra-class and inter-class
variance, and combines single features into an ensemble model according to the criterion: -
"Minimum Redundancy - Maximum Relevance" (mRMR), using a genetic algorithm.

To test the results of the algorithm, CT images of lung graphy were selected using the
following texture feature matrices: GLHM, GLCM, GLSZM, GLRLM, NGTDM, GLDM.

Results. The obtained texture characteristics were used for multistage feature filtering,
shown in Table 1. Where the first column describes the initial number of texture features. Step 1 -
the number of features after filtering by the interclass difference of features. Step 2 - number of
features after space compression by step function. Step 3 - the number of features after selection by
the criterion of minimizing the intra-class variance and maximizing the inter-class variance. Step 4 -
the number of features after the genetic algorithm according to the mRMR criterion

Tablel — Feature selection results

Features source Initial count Step 1 Step 2 Step 3 Step 4
GLHM 256 82 41 37 10
GLCM 65536 1533 767 690 20
GLSZM 131072 530 265 238 30
GLRLM 131072 768 384 346 30
NGTDM 256 103 52 47 10
GLDM 65536 1432 716 645 20

Conclusions. The selection of features to simplify the classification model reduced the space by
more than 3000 times, and allowed to obtain a classification accuracy of 85% on the task of
differential diagnosis.
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A SYSTEM FOR DETERMINING OF SOCKET FIT QUALITY DURING LOWER LIMB PROSTHETICS
Hanna Melnyk, Igor Khudetskyy
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Introduction. The distribution of pressure at the interface between the residual limb and the
receiving sleeve of the prosthesis is of crucial importance for the design of the receiving sleeve. The
pressure at the receiving sleeve-residual limb interface varies greatly depending on the location,
individuals, and clinical conditions of the patients. When manufacturing a prosthesis for a patient, which
causes a high load on the areas of the stump that are not able to withstand it, the following problems
arise:

e the patient's refusal to use the prosthesis, which significantly reduces the level of his daily activity;

e occurrence of muscle atrophy, trophic disorders at the end of the stump, disorders of skin
sensitivity, swelling of the stump;

e limb reamputation (especially in patients with diabetes).

Therefore, the development and production of a complex system for assessing the quality of the
stump fit in the prosthetics of the lower limbs is relevant.

Results and their discussion. A complex system for assessing the quality of the stump fit in lower
limb prosthetics is proposed, which consists of two systems:

1. A system for determining the distribution of the patient's body weight, which consists of
two subsystems for each leg, each of which has 6 piezoresistive pressure sensors: 3 with a limit load of
250 N and 3 with a limit load of 500 N.

2. The system for determining loads at the receiving sleeve-residual limb interface, which
consists of 11 piezoresistive pressure sensors: 2 with a limit load of 100 N and 3 with a limit load of 50 N
in the front part of the stump; 1 with a limit load of 50 N and 2 with a limit load of 20 N in the lateral part
of the stump; 3 with a limit load of 20 N in the medial part of the stump.

The implemented systems must meet the following defined criteria:

1. Zero drift should be <7%.

2. System nonlinearity is acceptable if it can be adequately modeled, but linear output is desirable
to ensure accuracy and reliability;

3. Misreading errors should be <1%.

4. The sampling frequency should be at least 50 Hz, preferably 100+ Hz.

5. The load range is defined up to 300 kPa.

6. A resolution of at least 4 kPa is desirable.

7. Accuracy should be <2 kPa

8. Noise should be <1 kPa.

9. Hysteresis: necessary <24%, preferably <7%.

10. Repeatability error should be <5%.

A complex system for assessing the quality of stump fit in lower limb prosthetics can be used for:

e obtaining an acceptable load range at the receiving sleeve-residual limb interface;

e determination of the level of asymmetry of the patient's gait;

e determination of the influence of clinically significant changes in the load at the receiving sleeve-
residual limb interface on the patient's condition and his functional capabilities during normal daily
activities;

determination of clinically significant changes in load at the receiving sleeve-residual limb
interface in patients with transfemoral amputation when using prostheses designed for patients with
different levels of mobility
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EFFECTS OF MAGNETIC FORCE MEDIATED BY Fe3;0, NANOPARTICLES ON BREAST CANCER ANIMAL MODEL
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Introduction. Biomechanical properties of malignant tumours play an important role in the activation
of biochemical pathways involved in tumour growth and metastasis [1]. Stationary magnetic fields (SMFs)
can remotely manipulate the magnetic force exerted by magnetic nanoparticles (MNPs) on the tumour and
its microenvironment [2]. We aimed to study the magneto-mechanical effects of MNPs on biomechanical
properties, histological changes and growth kinetics of Walker-256 carcinosarcoma under the influence of a
nonuniform SMF produced by a permanent magnet (PM).

Materials and Methods. Walker-256 carcinosarcoma-bearing rats were randomly assigned into the
following groups: (1) no-treatment control; (2) MNPs; (3) MNPs + PM1; MNPs + PM2; MNPs + PM3. Fe3;0,4
MNPs < 50 nm in diameter (Sigma-Aldrich, USA) were loaded into the tumour during implantation. The
magnetic dipole applicator with a neodymium PM was used as a source of a nonuniform SMF. The dispersion
of the magnetic force exerted on a single 50 nm MNP by PM1, PM2, PM3 ranged between 0.002 pN and
125.28 pN, 0.021 pN and 255.28 pN, 0.178 pN and 373.36 pN, respectively, over a 30 mm distance from the
PM centre. In order to assess the stiffness of tumour tissue, we measured Young's modulus with a Soneus P7
ultrasound scanner (Ultrasign, Ukraine). Histological examination of tumour samples followed the standard
methods using an Olympus BX-41 microscope (Olympus Europe GmbH, Japan). The nonlinear kinetics of
tumour growth was assessed according to the growth factor. For comparison, two-sided t-test and One-way
Analysis of Variance (ANOVA) were performed in SPSS Statistics 25 (IBM, USA).

Results. Young’s modulus measured in the tumour was significantly higher than in the normal tissue.
Tumours with MNPs alone showed a 1.9-fold increase in stiffness than those in the no-treatment control.
MNPs + PM1 resulted in the lowest Young’s modulus value measured in the tumour, while tumours treated
with MNPs + PM2 had the highest stiffness. The tumour elastic modulus in animals assigned to MNPs + PM3
treatment was 1.5- and 2.1-times higher than in the control and MNPs + PM1, respectively. In addition, MNPs
+ PM1 resulted in more pronounced necrotic changes in the tumour, which were predominant over apoptotic
changes. The obtained data demonstrated a significant decrease in Walker-256 carcinosarcoma growth
kinetics only in animals receiving MNPs + PM1 as compared with control and MNPs alone (p < 0.05).

Conclusion. Walker-256 carcinosarcoma loaded with MNPs in response to the magnetic force
produced by PM1 caused the lowest value of Young’s modulus as compared with other animal groups. More
pronounced tumour necrosis and lower growth factor was observed after MNPs + PM1 treatment. The
application of a nonuniform SMF produced by different PMs can be used to modulate the magnetic force
mediated by MNPs in the tumour, its biomechanical and morphological features based on the magneto-
mechanical effects.

Key-words: magnetic force, magnetic nanoparticles, magneto-mechanical effect, breast cancer,
Young's modulus.
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LOCAL DRUG DELIVERY SYSTEM AFTER SURGICAL CANCER TREATMENT
Paresishvili T., Kakabadze Z.
Thilisi State Medical University
e-mail: t.paresishvili@tsmu.edu

Introduction: Surgery continues to be the mainstay of treatment for solid tumors. Modern surgery
advancements have achieved significant improvement in recent years and have allowed surgeons to be more
accurate during cancer resection. However, despite these efforts, local and systemic recurrence after cancer
resection remain a considerable challenge. We have developed a local drug delivery system to eliminate
residual tumor cells and thereby prevent the formation of recurrences.

Methods: The efficacy of multicomponent gel was evaluated in subcutaneous Ehrlich carcinoma
bearing mice. After the successful modeling of cancer, mice were divided into subsequent groups - Group |
(n=20): Ehrlich carcinoma model. untreated controls; Group Il (n=20) : Ehrlich carcinoma model + surgery;
Group Il (n=20) : Ehrlich carcinoma model + surgery + Cisplatin (Intravenous Route); Group IV (n=20) : Ehrlich
carcinoma model + surgery + multicomponent gel. During surgery, we removed 95% of the tumor mass in
each group. The observation period for mice was 3 months.

Results: Studies have shown that the animals of the first group died on days 35-40 after the
implantation of Ehrlich carcinoma cells. Tumor progression and invasion in the subcutaneous tissue, muscles,
and abdominal cavity were noted. Immunohistochemistry revealed high expression of pancytokeratin and
Ki-67. In animals of the second group, the rapid growth of the residual tumor was observed within a month
after resection, which lead to the death of all animals. Pancytokeratin and Ki-67 were highly expressed. In
the third group, 2 animals died within 2 weeks of modeling, rest died within one month after surgery.
Pancytokeratin and Ki-67 were highly expressed, as in the second group. In animals of the fourth group, the
wound healed on days 20-25. 4 animals died during the observational period, in the rest of the animals, the
wound was closed without complications. On day 8 after the tumor excision, pancytokeratin expression was
low and Ki-67 expression was not observed.

Conclusions: The multi-component gel has good biocompatibility and, most importantly, a prolonged
drug release effect. It can also be used with other treatment modalities as an additional therapeutic option.
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A MODERN STATE OF HUMAN IMMUNODEFICIENCY VIRUS VACCINE DEVELOPMENT
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Introduction. Human immunodeficiency virus (HIV) attacks immune cells, especially CD4* T helpers,
leading to an immunodeficiency syndrome. HIV has been a major problem in medicine for decades. It’s
obvious that new ways to control the infection are needed, with vaccination being a promising way to do
so. However, after years of work, the HIV vaccine isn’t ready yet. The purpose of this paper is to make a
literature review of history and prospects of the HIV vaccine development.

Results. HIV presents a number of difficulties in developing an effective vaccine, especially high
mutation rates [1]. However, some small success has been achieved. The first major attempts to develop
an HIV-1 vaccine were AIDSVAX trials (VAX003/004, 1999-2003) with a recombinant vaccine based on the
envelope protein gp120. Both trials showed no significant results. [1][2]. The next three attempted ad5-
adenovirus vector vaccines (HVTN 502/503/505 trials) actually increased incidence in some cases [2]. So
far, the only successful trial was RV144 (“the Thai” trial, 2003-2009), which showed a significant efficiency
of 31.2% [3]. Despite it being not high enough for clinical usage, this study has established a basis for the
next studies. RV144 used a recombinant vector vaccine based on the canarypox virus, which contained
three HIV genes, with a AIDSVAX boost [1].

A series of studies has been conducted based on RV144 results. The immunogenicity efficiency with
two schemes (RV144 and a similar one) was later studied in HVTN 097/100 trials with positive results [2].
That has allowed to proceed with a next full vaccination trial, HVTN 702 “Uhambo” trial in 2016-2020. It
used HVTN 100 protocol with similar but different from RV144 gp120-based recombinant boost vaccine.
Unfortunately, this trial showed no efficiency in HIV prevention. [3].

However, nowadays new HIV vaccines are being tested. Two major trials of two ad26-based
recombinant so-called “mosaic” vaccines have been initiated — HVTN 705/706. And, although the first trial
has already been finished with negative results, HVTN 706 is still conducted, and it presents a hope for
some efficiency [4]. Apart from ad5/ad26, other vectors are being tested. Cytomegalovirus (CMV) based
VIR-1111, MVA (modified vaccinia virus Ankara) based MVA.tHIVconsv3 and chimpanzee adenovirus-
based (just like AstraZeneca’s COVID-19 vaccine) ChAdOx1.tHIVconsvl vaccines are undergoing trials [2].
Another ongoing major trial is PrEPVacc, which studies two DNA vaccines in combination with PrEP [2].
Developing a vaccine that could make the immune system produce broadly neutralizing HIV antibodies
(bNAbs) is another approach with studies showing its potential efficiency [1]. Currently, a mRNA HIV
vaccine has already been shown to form a durable immune response in mice [2], giving hope to develop
a successful mRNA vaccine in the future.

Conclusion. So far, no HIV vaccine has been created. With an efficiency of 32%, RV144 trail was the
only to show any efficiency at all. However, it wasn’t enough for a clinical usage, and other studied based
on RV144 didn’t show any results either. At the moment, ongoing trials include a new mosaic recombinant
technology, new virus vectors, a combination of DNA vaccines with PrEP. Also, new mRNA and bNAbs-
production inducing vaccines give a hope for positive results in the future.
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The previous article [1] shows the use of ROC analysis for building models in medicine and
conducting clinical trials. Examples of the use of a binary logistic model for medical purposes are given.
The ROC curve (receiver operator characteristic) is the most commonly used curve to represent binary
classification results in machine learning.

It is worth noting that technology does not stand still and more and more specialists use logistic
regression in medicine to diagnose diseases.

Interesting studies using ROC analysis were carried out in [2]. Electroencephalogram (EEG)
dynamics was studied in healthy subjects and patients with epilepsy using three new quantifiers adapted
from nonlinear dynamics and Hilbert transform scatter plots (HTSP): dispersion entropy (Disp Entropy),
dispersion complexity (Disp Comp), and forbidden function. score (FC), suggesting that the analysis of
electroencephalogram (EEG) signals using non-linear and deterministic chaos theory can provide clinicians
with information for medical diagnosis and evaluation of applied therapy. Disp Entropy evaluates the
unevenness of EEG time series. Disp Comp and FC quantify the degree of variability in a time series.
Receiver performance analysis (ROC) shows that all three quantifiers can distinguish between locked and
not locked states with very high accuracy. The use of this technique is justified by the presence of non-
linearity in the EEG time series using a surrogate test. False positive rejection of the null hypothesis is
eliminated by using a Welch window before calculating the Fourier transform and phase randomization
when generating surrogate data. The paired t-test revealed significant differences between the scores of
the original time series and those of their respective surrogate time series, indicating the presence of
deterministic chaos in the original EEG time series.

Logistic regression can be used, for example, to diagnose diabetes. According to statistics, 7% of
the world's population suffers from diabetes.

The publication [3] presents the diagnosis of diabetes mellitus (data set taken from the UCI machine
learning repository). The training sample contains 768 records with the following fields: number of
pregnancies; glucose concentration; arterial diastolic pressure; the thickness of the skin fold of the triceps
muscle, mm; 2-hour serum insulin; body mass index; a numerical indicator of the heredity of diabetes
mellitus; age, years; dependent variable (1 — presence of the disease, 0 - absence).

The distribution of the dependent variable is as follows: 500 cases of no disease, 268 cases of its
presence. Log Likelihood — 2* Likelihood is 723.45. The predictive ability of the model can be described as
very good.

Conclusion. Thus, with logistic regression, ROC analysis is more likely to predict and diagnose
medical conditions, although ROC analysis can be applied to any model that has a continuous field of
inference.
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Introduction. A disease of the human visual system, which is accompanied by atrophy of the optic
nerve with characteristic changes in the field of vision, occurs as a result of increased intraocular pressure
(IOP), which requires timely treatment [1,2]. In a healthy adult, the normal IOP is in the range of 11-21 mm.
mercury Art. Preservation of vision is ensured by the functioning of the trabecular system and the optic nerve,
through which visual information is transmitted from the cells of the retina to the brain. Intraocular fluid
constantly circulates in the middle of the eye shell, which provides nutrition to the structures of the eye and
creates a balance between outflow and its production, ensuring IOP stability. As a result of age-related
changes (atherosclerosis), injuries and other factors, deformation of the trabecular system and the optic
nerve is possible. This process can be constantly imperceptible, which leads to an increase in the pressure
inside the eye membrane and the risk of developing glaucomatous changes. With . blood supply to the optic
nerve is disrupted, leading to irreversible vision loss. For example, an increase in pressure by 30 mm. mercury
Art. increases the probability of glaucoma from 50% to 100% [2].

Main part. For the treatment of glaucoma with preserved functions of nerve fibers, the method of
installing drainage valves by the authors Ahmed A.M., Molteno valve, Anthony C.B. is used. The authors used
the MATLAB program to calculate the pressure level, the leakage resistance through the drainage system,
and plot stress graphs in the eye shell. Given the complexity and responsibility of surgical intervention, it is
necessary to carry out preoperative testing and determine the practical parameters of the valves. The authors
[6] proposed a method, developed a schematic diagram and a laboratory sample of an automated system
that provides pre-operational testing of valves of various types. The system forms a pressure range of
physiological fluid in the range of 0-30 mm Hg. Art. The error of pressure measurement is 0.075 mm. mercury
cent or 0.25%. During the test, the valve opening and closing pressure level is determined. Valves that fall
into the range of 11-21 mm Hg. are selected and determined as the most suitable for the operation. Products
with low- and high-pressure values are missing. Conclusions 1. As a result of the research, the authors
developed a method and built a model of a system of individual selection of drainage valves for regulating
the intraocular pressure of an individual patient within 9 mmHg. up to 21 mm Hg

Conclusions. As a result of the research, the authors developed a method and built a model of a system
of individual selection of drainage valves for regulating the intraocular pressure of an individual patient within
9 mmHg. up to 21 mm Hg
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Based on modern achievements of tissue bioengineering, existing surgical methods of guided bone and
soft tissue regeneration the biomimetic scaffold systems, both of synthetic and natural origin or their
combination are widely used in reconstructive surgery.

It is important to obtain implantable materials of the desired structure and shape, chemical composition,
study their interaction and stay in the human body, taking into account immunological, biochemical and
biophysical compatibility.

Authors using a highly sensitive radiometric system, the level of radiation capacity of some biomaterials
for bone regeneration was determined and the possibility of forming positive and negative microwave
electromagnetic fluxes between tissues and installed implants was shown.

The diagram of the formation and interaction of the dielectric bone replacement implant with the human
body is shown in Fig. 1. Area (1) of bone and soft tissues (2) of the human body, tangential to the implant (3).
The process of interaction of the installed implant (3) with the adjacent tissues (1, 2) of the positive
electromagnetic flux is shown in (Fig. 1a), and the negative flux is shown in (Fig. 1b).

Fig.1 Formation schemes of a) positive flux for P, > F, ~ P, and b) negative flux for P, < P, ~ P,,

where: 1 - bone tissue; 2 - soft tissues of the body; B, P, —radiation power per unit area of bone and soft

tissues of the body; £ — radiation power per unit area of the implanted material.

Conducted experimental studies of the radiation capacity of materials used for bone tissue regeneration
made it possible to determine the presence and magnitude of the microwave component and to determine their
electromagnetic compatibility as a new criterion for interaction with tissues, which can be manifested at the
local or general level of the organism.

The use of biomaterials compatible with microwave electromagnetic radiation will contribute to the faster
restoration of energy homeostasis of tissues, optimization of reparative processes of wound healing and
improvement of the effectiveness of reconstructive and restorative surgical interventions.
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These theses are aimed at clarifying the current developments in medical technology in the direction
of modeling quantum states in quantum devices that use the "intermediate scale of quantum noise" in the
computational part of quantum signal processing.

The basic feature of society's vital activity is the development of medical technology, relevant
information technologies (IT), and technologies of artificial intelligence (machine thinking, artificial
intelligence). Modern IT and Al use computing resources for their construction (synthesis and design),
creation of classical computing (CC) — hardware, and software. However, a characteristic feature of modern
medical technology is the tendency to use quantum processes in IT and Al. At the same time, quantum
computing (QC) should become predictively effective. It is very difficult (by the sense of complexity theory)
to integrate software and hardware of computer automated design (CAD) to develop specific quantum
software and hardware for QC design.

To reduce the complexity, its becomes important to simulate the preparation of the quantum states
(the qubits these the data encoding), the creation of conditions for the existence of a data transmission
channel of these states, its identification and measurement by CC. The light photons and the method of its
quantum tomography are sufficiently suitable for the practical implementation of the simulation of quantum
technologies.

The results of difference of analog-to-digital conversion (ADC) of sine functions [1] can be similary to
the signatures of squeezed quantum states [2]. It made it possible to justify and evaluate this fact within the
framework of quantum mechanics. (It should be noted right away that we are not dealing with a specific,
quantum effect, but with the result of a calculation, which is supposed to be a computer model, a simulation
of this effect). The resulting images appear as amplitude state, or, phase, quadrature, vacuum squeezed, and
the vacuum states. The parameters of the in silico homodyne tomography model were identified as the
results of difference of ADC of sine functions (analogue of quantum numbers). By determining to which
metrical and with what reliability the detected effect is close to the quantum properties of the object as its
computer model, it was established that the ADC of sine functions behaves like a harmonic of light. When
using quantum IT in CAD in Al systems, software simulation is possible: preparation of the state of the
quantum system.

The carrier wave and the message code (signal) are in such a relationship of components that the
theory of special physics cannot represent and use as a signal. Modern quantum mechanics and quantum
technology make it possible to detect and process a signal to select a message.

These the state model presented through the “geometrics” (by the topology of the difference a digital
the sinuses presented its in the Hilbert space) that representation.

The quantum interpretation of the obtained results was studied, the quantum numbers of computer
state models were defined and determined, which is important for the introduction of CC simulation (the
results are planned to be published in future publications).
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MOAENDb ®ETAJZIbHOIO NY/IbCOMETPA HA MIKPOKOHTPO/JIEPI
Asapxos 0.10., Cini L1,
[BH3 «lpna3oBCcbKuii AepKaBHUI TEXHIYHWIA yHIBepcuTeT» (M.Mapiynonb, YKpaiHa)
e-mail: alexazarhov@gmail.com, sili i i@pstu.edu

YacToTa cepueBMX CKOPOYEHDb NI0AA - LLe AYXKE BaXKAUBUI NapaMeTp, AKUIA MOXKHaA KOHTPOOBATH, i
AKWI BUCTYMNAE B AKOCTi MOKa3HWKA ANA OUiHKKM cTaHy nnoga [1]. MNig yac BariTHOCTI iHWKMM cnocobom
[i3HaTMCb NPO CaMOMOYYTTA NA0AA € BUKOPUCTAHHA KOHTPO/IO 3a pyxom nnoga. OaHak gaHui MeToh MaE
6araTo HegoniKiB. B 6yb AKOMY BMNaAKY BaXK/MBO NPOBOAUTU MOHITOPUHT NI0AY, OCKIIbKM Ha LLbOMy eTani
MOXHa BXWUTK NPEBEHTUBHI 3aX04M, Y TOMY BUNAAKY, KoK ByayTb BUABNEHI MOPYLLUEHHA CePLEBOro pUTMy
ni10A4a, Wo MOXKYTb NPU3BOAMTM A0 HEAO3PiBAaHHA ab0 BUKMAHS.

MpoBefeHWI aHafi3 OCTaHHIX LOCAIAKEHb CBigYMTb, WO CNPobu BU3HAUUTU cepuebuTtts naoay B
yTpobi maTepi € B 6inbwoCTi BUNaAKiB AocUTb ycniwHi. OAHaK 3aBAAKWU MOCTIMHOMY MPOrpecy TEXHIYHMX,
AiarHOCTUYHMX | NiKYBafIbHUX MO/IMBOCTEN Cy4YaCHOI MegUUMHM METOAM OLLHKM CTaHy naoga B Mmojiorax
OyayTb 3aBXAM 3anMWATUCA PO3BMBAOYOK 06/1acTiO MEepUHATONOrN i, a LWWUPOKUIM CMeKTp Heaopormx
€/1eKTPOHHMX KOMMOHEHTIB L03BOJIAE CTBOPUTU MPOCTi, 3pYYHi, aBTOHOMHI Ta AOCUTb NPeUusiiHi npunaam
ONA BUMIpY CepLeBuX CKOPOYeHb MasltoKa.

Y ubOMY AOCANIAKEHHI MW NPEeACTaBAAEMO HaLly KOHCTPYKLIKO HOBOTO KOMMAKTHOIO Ta HEA0POroro
deTtanbHoro nynbcometpa (PEM) Ha ocHOBI KoHAEHCAaTOPHOrO MiKpodoHa Ta MiKpoKoHTponepa Arduino.
PesynbTtatom ®EM € cepeaHiit nynbc naoaa, AKMn moxe Bigobpaxkatnca Ha LCD-aucnnei.

Ha pucyHKy 1 nokasaHo 3aranbHy 6/710K-CXemy Bciel cuctemu Ana anapaTHOI peanisauii. BoHa
CK/M1lagaETbes 3 N'ATK eTanis: 36ip AaHuUX, nonepeaHs 0bpobKa AaHUX, Nodadya Ha MiIKPOKOHTpoiep, unmdposa
06po6Ka Ta BigobparkeHHs.

Ilonepedna Pesynemam

Bacimuicms goa Adamuauxu B4 obpobra B3 Mikporxonmponep 2% 1CD
danux I ot

PucyHoK 1 — bnok-cxema po60oTu ¢peTanbHOro nyibcomeTpa

Etan 360py AaHWX CKNaAA€ETbCA 3 OAHOrO KOHAEHCAaTOPHOro MiKpodoHa, AKUIM Aie AK AATYMK Ann
BMAB/NIEHHA Ta OTPMMAHHA CEPLLEBOTO 3BYKY AUTUHW. 3BYK, AKMI BUPOBAAE cepLe NAoaa, He YyTH N0ACBKUM
cnyxom. OTKe, AN1A OTPUMAHHA CUrHany noTpibeH Hocin. KoHaeHcaTopHMIA MiIKPOOH, 34aTHUIA pearyBaTu Ha
3BYKM BCiX YaCTOT Y LUMPOKOMY YaCTOTHOMY giana3oHi go 20 Ky, YactoTa cepuesoro 38yky naoga ao 200 Ny,
[1], Tomy byna obpaHa rpaHuyHa YyacTtoTa 200 I'u.

MonepeaHs 06pobKa AaHUX CKNaAaETbCA 3 NigcuatoBaya Ta ¢inbTpa. OnepauiiHnin NigcnntoBad, SKKi
BMKOPUCTOBYETbCA Ana nocuneHHs - NES5532. ImiTauisa cxemy nonepeaHboro niacuaeHHs Ta ¢inbrpauii
NpoBOAMANAcA 33 AOMNOMOrol0 NporpamHoro 3abesneyeHHs Multisim okpemo.B npoekTi mu BMKOpUCTanu
Arduino Uno R3, aKuii mae BOyaoBaHMI MikpokoHTponep ATMega 328 ans obpobku gaHux. CurHan,
OTPMMaHUI Nicns eTany nonepeaHboi 06pobKkM gaHux, HagxoamnTb Yy Arduino Uno R3 ak Bxig gns noganbluoi
06po6Kku. [ina TOro, WOH6 OTPMMATU NMOKA3HUKK cepLebuTTa nNaoaa, y poboTi BUKOPUCTOBYETLCA MOCTIMHWUIA
nopir. Y uboMy JoChigKeHHi 6yno obpaHo nopir sAKkui popiBHioe 10. PesynbTaT noOKasye, WO
3anNPOMOHOBAHMI NPOTOTUN LEMOHCTPYE [OCUTb A06pYy TOYHICTb Ha OCHOBI BiAHOCHOI MNepeBipKu
€/IeKTPOHHOIO CTETOCKOMA B peasibHUX KAIHIYHUX YMOBAX.
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AKTyanbHicTb. 3pOCTaHHA PaKOBMX 3aXBOPIOBAHb B Cy4aCHOMY CBIiTi CTUMY/IOE NOLIYK HOBMUX
MPOrpecuMBHMX NiAXOAIB A0 BMUPIWUEHHA  OHKO/IOMYHMX npobaem. Y  3aranbHin  CTPYKTYpi
OHKO03aXxBOpPIOBaHb NigMPYIOTb HEME/TAaHOMHI 3/10AKiCHI HOBOYTBOPEHHA LWKipu. Takunit ajarHo3 y 2020
poui noctaBneHo 188 298 ykpaiHuam [1]. EeKTUBHICTb NiKyBaHHA pPaKy 3a/1eXUTb Bif cTagii po3BUTKY
NyX/IMHU Ta cTyneHa ii andepeHLitoBaHHA, TOMY AyXKe BaXK/MBa pPaHHA AiarHOCTMKa Ta Aitovya Tepanis
HOBOYTBOPEHb. Ha AaHN MOMEHT N1a3epHa Tepania paKy € OAHUM i3 HaliNepCcneKTUBHIWINX MeToaiB AnA
NikyBaHHA. Lle Tomy Wo nig Yac na3epHOro BMMNPOMIHIOBAaHHA BMHWKaOTb ¢oTobionorivyHi edbektn. o
Nla3epHoOro meToAy NiKyBaHHA HanexuTtb GoTo AnHamivHa Tepania (PAT). fonoBHa 0cobAMBICTb LbOro
meToay NonAra€ y noegHaHHi GbayopecueHTHOT A4iarHOCTUKM Ta JliKyBaHHA B MeXKax OAHIEl npoueaypu.

OcCHOBHA 4acTMHA. 3anponoHOBaHO pPoO3pobKy npunagy, AKMK noegHye B8 cobi PAT Ta
TemnepatypHUii KoHTponb npoueaypu. ®AT ue cyyacHMin meton y 6opoTbbi 3 MoBepxHEBMMU
HOBOYTBOpPEHHAMU. Lle meTon npoaemMoHCcTpyBaB cebe AK ycnilHWMM Ta HagiiHuii. doToanmHaMiYHa
Tepania (®AT) — meToad NiKyBaHHA nepeanyxAMHHUX 3aXBOPKOBaHb | 3/10SKICHUX HOBOYTBOPEHD,
3aCHOBAHWUIN Ha BMKOPWUCTAHHI ABOX KOMMOHEHTIB — ¢oToceHcubinizatopa (cneujianbHOro NiKkapcbKoro
3acoby) i nasepis, WO reHepylTb BUMPOMIHIOBAHHA 3 MeBHOI AOBXWHKU xBuAai [3]. Micna BBeAeHHN
doToceHcmbinizaTopa B OpraHiam nauieHTa i KMOro akTMBalil J/la3epHMM BUMPOMIHIOBAHHAM B
NaTONOMNYHUX KAITUHAX | TKAHWMHAX 3amnyCKAlTbCA peakKuii, pe3ynbTaTOM fAKUX € MNOPYLUIEHHA
KPOBOMOCTa4aHHA MNAaTONOMYHMX TKaHMH i iX NOAaNbLIMM PYMHYBaHHAM i 3armbennio.

Ha »anb, € 1 miHyc Takoi npoueaypu. NMpu neperpisi Topua oNTMYHOro BoaokHa (OB) uei meTtop,
MOX€e 3aBAaTV LWKOAW MPUNErNNUM TKaHMHam. TAXKKICTb HacnigkiB 3anexuTb Big Temnepatypu. LLob
YCYHYTM Y/ MiHIMi3yBaTK Lel HefoiK, A NPOMNOHY0 BCTAHOBUTU TeMNepaTypHU KOHTPOAb npoLeaypw.
OcHalWweHHA MeaUYHUX Na3epHUX anapaTtiB CUCTEMOID KOHTPo/to TemnepaTypu pobouyoro Topus OB
[03BO/INTb HE Ti/IbKM MiHIMi3yBaTU TpaBMaTMYHe BO3f4it0 Ha GIOTKAHWHW, ane  NPOAOBXKUTU TEPMIH
BMUKOPMCTAHHA BOJIOKOHHO-ONTUYHOIO iHCTPYMEHTY, 3HU3MBLUM TMM CaMMM BapTICTb S1a3epHOi onepauii
[2]. NMipomeTpUyHUIt ceHCOop AOMOMOXKe Ham MoKpawuTn pesyabtatn GAT. HeobxigHo iHTerpyBatu
ceHcop Yy ApaiBep nasepHoro Aaioga. Lelr ceHcop b6yae oTpumyBatu eHeprito Big ¢OTOHIB Ta
nepeTBOPIOBATH il B €N1eKTPUUYHUIN CUTHAN Ta BUBOAMUTU Ha 3KpaH. Hallkpalmmu 3 TOYKKU 30py TOYHOCTI Ta
pe3ynbTaTiB € KBa3iMOHOXpPOMaTU4HI nipomeTpu. Moaenb npunagy 6yae pospobneHa y Solidworks.

BMCHOBOK. 3anponoHOBAHO Npuaag A0A NiKyBaHHA NOBEPXHEBUX HOBOYTBOPEHb, WO MNOEAHYE Y
cobi ®AT Ta TemnepaTypHUN KOHTPO/b. Jlazep byae 3HMLLYBATU HOBOYTBOPEHHA, a NiPOMETPUYHWNI
CeHCcop 3anpoBaauTb TEMMEPATYPHMUN KOHTPO/b, WOo6 3anobirtn neperpisy Ta HEKPO3y TKaHWH. Mogenb
npuaagy 3anponoHoBaHo BiaTeopuTHK y Solidworks.

Mepenik nocunaHb
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BMKOPUCTAHHA CTABI/IOMETPII Y ®I3UYHINA TEPANIT
AHTOHOBa-Padi 10.B., Xyaeupkni |. 1O., IHTeneratop A.0.
HauioHanbHWIA TEXHIYHMI YHiBepCUTET YKpaiHu
«KWIBCbKMI NOAITEXHIYHWUIA IHCTUTYT iMmeHi Iropa CikopcbKoro»
e-mail: antonova-rafi@ukr.net

Perynauia nosu Tina ntogMHM € NpeaMeToM A0CNIAXKEHDb 1 eKCNEPUMEHTIB NPOTArOM AECATUNITb i
HaBiTb CTONITb. [iATPMMKa piBHOBArM nig 4ac CTOAHHA — Npouec AMHAMIYHWMA. Tino NAMHK, KOTpa
CTOITb, POBUTb iIHOAI NPAKTUYHO HEBUAMMI, iHOAI A0BPE MOMITHI KONIMBAbHI PYXM B Pi3HMX NAOLLMHAX
6/1M3bKO AEAKOro CcepefHbOoro NOMOXKEHHA. XapaKTepucTUKa KOAMBaAHb TaKa: iX amnaiTyaa, 4acroTa,
Hanpam, a TaKOXK CepeaHE MNONOMKEHHSA B NPOEKLLT Ha MIOLMHY ONOPU € YYTAMBUMW MapamMeTpamm, WO
Big06paKaloThb CTaH Pi3HUX cUCTEM, AKi BepyTb y4acTb y NiaTpumui 6anaHcy.

OOHUM i3 OCHOBHMX iHCTPYMEHTIB MOCTYPONOrii CAyKuTb cTabinomeTpuyHa nnatdopma. Taka
nnatbopma Ma€e JaTYMKU CUAU, AKI BUMIPIOIOTb NMLIE BEPTMKA/NbHI KOMMNOHEHTU 3ycuib. Pasom 3
KOMN'IOTEPHUM KOMMNEKCOM MepeTBOPEHHA Ta O06pobKM curHanie Taka nnatdopma yTBOPHOE
crabinoaHanisatop (ctabinorpad).

He BaawouMcb A0 AOKMNAZHOrO Onucy MNpUHUMMIB poboTK cTabinomeTpuyHoi naathopmuy,
3a3Ha4YMMO, WO OCHOBHOK  iHOOpMaLji€Ed, WO BMAAETbCA MPOrPamMHUM  3abesnevyeHHAM
ctabinoaHanizatopa, € GpoHTaNbHA X; i CariTasibHa ys KOOpAMHATK ToukK O, AogaTKa piBHogitouoi N cun
BEPTMKANBbHUX peaKL,iii, WO AitoTb B ONOpax NaaThopmm, a TaKOXK BENMYMHA LET piBHOAiOYOI.

Po3rnAHemMo oOMMC Mannx KOJIMBaHb JIIOAWHU LWIOAO MOJIOXKEHHA PIBHOBArM Ha OKOML
BEPTMKaA/IbHOT NO3M. Y LbOMY BUNAAKY KYTU BiAXUAEHHA Bif BEPTUKANI CETMEHTIB TiNa IOANHU MOXKHA
BBAXaTW MaJIMMM i pO3rnaaaTv 3aBAaHHA aHani3y KoJIMBaHb B CariTanbHil i GpPOHTaNbHIN NAoLWMHAX
OKpPEMO, He BPAXOBYHOUU BMNINBY KPYTUIbHUX KOJIMBAHb HABKOI0 BEPTUKA/ILHOI OCi.

[na onucy pyxiB NOANHWU NPUAHATO TPagMLiNHI mogeni. Pyx y cariTasibHii NNOWMHI ONUCYETbCS
MOAENNI0 NEePEBEPHYTOr0 MaATHUKA. Pyx y GpOHTaNbHI NAOLWMHI ONMUCYETHCA CNPOLLEHOK MOAENIO
TPUNAHKK, ABi IAaHKM AKOTO NapanesibHi i cnupatoTbea Ha nignaory. Lii naHKuM moaentoroTb HOruW, a TpeTA
NaHKa mogentoe Tynyb, pyku i ronosy, AKi He 3MiHIOIOTb B3aEMHOMO Po3TallyBaHHSA. JIAHKW 3'€fHaHi
WapHIpPHO B Ky/abluoBux cyrnobax. MNepeabayaerbes, WO nauta ctabinoaHanisatopa (ctabinorpada)
ABNAE cobotlo TBepae TiNo, Wo He aedopmyerbea. Lli mogeni BUKOPUCTOBYIOTbCA A1 BUPANKEHHA
MoKasaHb cTabinoaHanizatopa Yepes KyTM HaxuAy Tina i MOMEHTM B TOMINIKOBOCTOMHOMY Ta
Ta3ocTerHoBOMy cyrnobax. Ix HabAMMKeHWIt aHani3 MOKasye, WO 3MiHM cariTaNbHOi Ta GPOHTaNbHOI
KOOPZAMHAT LLeHTPY TUCKY HalbinbLLOK MipOH0 XapaKTePU3YytoTb 3MiHY MOMEHTIB Y TOMiIKOBOCTOMHOMY
Ta Ta30CTerHoBoMy cyriobax sianosiaHo. OTprMaHa OLiHKa cnpaBeanvBa ANs A0BiNbHUX PYXiB N0ANHU
i l03BO/IAE MOSCHUTM «NOTIPLLIEHHSA CTIMKOCTI» Y IeSKUX XBOPMX Yy NpoLeci peabinitauji. Nepeabayaerbes,
LLLO TaKMI epeKT NoB'A3aHNI 3 TUM, L0 Ha NoYaTKy peabiniTauiiHoro nepioay y 3asHayeHMX NaLieHTIB
ocnabneHa m'sa30Ba CUCTeMa, | HepBOBa CUCTEMA 34iNCHIOE CTabini3aLito BepTUKaNbHOI MO3U MEeHLNUMU
sycunnamu. Y xogi peabinitauii m'a3oBa cuctema BiAHOBAIOETLCA | MaLiEHT MOXe BUTPaAYaTU BEUKI
3ycuNnA Ha ctabinisauito BepTUKANbHOT NO3M.

Komn'toTepHa cTabinomerpia gae 3mory AocCniarKyBaTv $yHKUiOHaNbHY cucTemy niaATPUMKK
piBHOBaru. Lleit metoa Ma€e LWMPOKKUIA CNEKTP 3aCTOCYBAHHA: OLLiHIOBAHHA BiAHOBAEHHSA GYHKLi ONOPHO-
pyX0BOro anapaTty 3a YMOB MpoTe3yBaHHA, AiarHOCTUKM BeCcTUOYNAPHUX MOpyleHb, OBrpyHTYBaHHA
KpuTepiiB BepTUKANi3aL|ii XBOPMX Ha rocTpUi iHpapKT MioKapaa, AN YTOYHEHHA 11 oNTUMI3aLii pexumy
pYX0BOi aKTMBHOCTI. TaKoX € 060B’A3KOBUM KOMMNOHEHTOM CUCTEMMU MOHITOPUHTY Y BiZHOB/OBaIbHOMY
NiKyBaHHi XBOPWX Ha reminapetnyHy dopmy Antavoro uepebpanbHoro napaniy
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BATATO®YHKLIOHANBHUIA NPUNAL ANA NIKYBAHHA COVID-19 TA MOTO YCK/IAQHEHD
baitkosa A. T., boromonos M. ®.
HawuioHanbHUI TeXHIYHMIA YHiBEpCUTET YKpaiHu
«KUiBCbKMI NONITEXHIYHMI IHCTUTYT imeHi Irops CikopcbKoro»
e-mail: nastyabay21@gmail.com

AKTyanbHictb. KopoHagipycHa iHdekuis (COVID-19) ctana 3HaYHMM NOLUTOBXOM A8 3MiH y cdepax
Cy4acHOl MeguLMHM, CUCTEMMW OXOPOHM 340P0B’S, @ TAaKOXK OCBITM | eKkoHoMiKKM. COVID-19, cnpuymHeHuin
Bipycom SARS-CoV-2, Ha NOYaTKOBMX CTaAiaxX NPOABAAETLCA AK IeTKe pecnipatopHe 3aXBOPHOBAHHA, aney
6inbLOCTI XBOPUX BipyC NpOrpecye 40 NoABM NHEBMOHIi, nereHeBoi HegOCTaTHOCTI TOLLLO.

HaBiTb nicns 2 poKiB akTMBHOI 60pOoTbOM 3 AaHMM BipyCOM, CMOCTEPIraeTbCcA He3aAoBisbHa
TEHAEHLUis PO3BUTKY 3aXBOPIOBAHHSA Yy Oinbll CKAagHi popmMmu, a TaKOXK BUCOKOI cmepTHOCTI. 3Bigcu i
BA)KNMBICTb MOEAHAHHA B OAHOMY Npunagi YHKUiA 3HWUWEHHA BipyCcy Ta NiKyBaHHA YCKNAAHEHD,
CNPUYNHEHNX HUM. OYeBMAHO, LLO iCHYE pAd METOAIB, WO A0BEAN CBOK ePeKTUBHICTb MPU NiKyBaHHI
COVID-19 Ta Moro ycknagHeHb, ajie Ha AaHUA MOMEHT NOEAHAHHA HaledEeKTUBHILINX 3 HUX B OAHOMY
npwunagi 3anponoHoBaHo He byno.

OCHOBHA 4YacTMHaA. 3anponoHOBaHO PO3POOKY Npuaady 3 NoeaHaHHAM meToay $OoToAUHAMIYHOI
Tepanii Ta iHranAuii nereHb KomnpecopHum Hebynansepom. Meton doToanHamivyHOI Tepanii npu
NikyBaHHi COVID-19 € gocuTb HOBMM, ane Moro epeKkTUBHICTb NMPU 3HULLEHHI BipyCy yChillHO AoBeAeHa
[1]. OaHunit meTon NONATae y CTBOPEHHI aKTUBHMX GOPM KMCHIO, LLO M MOLIKOAXKYIOTb MilleHi Bipycis,
3aBASAKMN B3aEMOZi nasepHOro ceitna 3 ¢potoceHcuTansepom. PotoanHamiyHa Tepanis € Hag3BMYANHO
edpeKkTnBHO npu NikyBaHHi COVID-19, oCKiNbKM aKTMBHI GOPMM KMUCHIO 34aTHI NOLIKOAMXKYBATWN BipYCHI
MiLLIeHi HaCTINbKK, WO NporpecyBaHHA 3aXBOPHOBAHHA MPUMNUHAETLCA.

[HWKMM MeToAOM NiKyBaHHA KOPOHABIPYCHOI iHGEKUIT Ta il yCKNagHEeHb € iHranauia AnxanbHUX
LWANAXIB 32 LONOMOIOI0 KOMMPECOPHOro Hebynaisepa. TouHa AOCTaBKa /liKapcbKUX NpenapaTis y Biaginm
ANXaNbHOT CUCTEMM | € TONOBHOI NPUYMHOI ePEKTUBHOCTI BUKOPUCTAHHA Hebynalisepa Ans NikyBaHHSA
COVID-19. Ane ganHuit cnocib NikyBaHHA Ma€e AOCUTb KPUTUUYHUIM HeAONiK: NeTKi BUKMAM 3 Hebynainsepa,
Wo 3'ABAAIOTLCA Nif Yac NPOBeAEHHA NPOoLEeaypU, € 3arpo30t0 ANA PO3MNOBCIOAKEHHA PecnipaTopHUX
naToreHiB, a OTXKe i KopoHaBipycHoi iHdeKuUii [2].

B saKkocti 6aratodyHKUioHanbHOro npunagy ans nikysaHHA COVID-19 Ta Moro ycknagHeHsb,
HanpuKnag NHEeBMOHiIT, 3aNPONOHOBAHO NOEAHAHHA GOTOAMHAMIYHOI Tepanii Ta iHranauii 3a fonomoroto
KomnpecopHoro Hebynaliszepa B ogHOMYy MpuUCTPoi. PoToAMHAMIYHOW YacTUHO Npunagy (Tpybkoto)
3anponoHOBaHO MPOBECTU MPOLEeAYPY «3HULLEHHSA» Bipycy B HOCOBI abo POTOBI MOPOMKHUHI 3a
OOMOMOrOI aKTUBHMX GOPM KUCHIO, MiCAA UbOro — MNPOBOAUTM He3neyHy iHranauiio 3a 40NOMOror
YacTMHM npunagy 3 Hebynaikizepom. Mogaenb npunagy NPOMNOHYETbCA BIATBOPUTU B CepesoBMLLI
SolidWorks.

BucHOBOK. 3anponoHoBaHo 6aratodyHKLioHanbHMI Npunag ana nikysaHHAa COVID-19 T1a iioro
YCKNaZHeHb, WO NOEAHYyBaTUME Yy cobi PYHKUIT doToauHamiuHOi Tepanii Ta iHranAuii KomnpecopHUm
Hebynansepom. doToguHamiyHa Tpybka Oyae BMKOHYBATM OYHKLIIO 3HMLLEHHA Bipycy Ha C/M30BMX
060/10HKax, a Hebynalsep goctaBAATMME HeobxigHi nikapcbKi Nnpenapat y auxanbHi wnaxu. Mogenb
npwuaagy 3anponoHOBaHoO BiATBOPUTK B cepenosmLi SolidWorks.

MNepenik nocunaHb:

1. Pires, L., Wilson, B.C., Bremner, R. et al. Translational feasibility and efficacy of nasal
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“Igor Sikorsky Kyiv Polytechnic Institute”

%m National Technical University of Ukraine




CUCTEMA YNPABNIHHA 3HAHHAMM B 3AKNAOAX OXOPOHU 300POB’A
Binownupbka 0.K.>?, 3okos 0./1.2
! HaujioHanbHWIA TEXHIYHMI yHiIBEPCUTET YKpPaiHK
«KUWiBCbKMIA NOAITEXHIYHWUIA IHCTUTYT imeHi Iropa CikopcbKoro»
2 lep>kaBHa HayKoBa ycTaHOBa «HayKOBO-NPaKTUYHUIA LLeHTP NPOGINAKTUYHOI Ta KNIHIYHOT MeANLMHNY
JeprKaBHOro ynpaBaiHHA cnpaBamu
e-mail: biloshytska.oksana@Ill.kpi.ua

BcTyn. BMKOPUCTaHHA cMCTeM ynpaB/iHHA 3HaHHAMK (Y3) B 3akfagax oxopoHu 3a0pos’a (303)
3pOCTaE 3 KOXKHUM POKOM. Ha aaHmit yac KoxkeH 303 B CBOIili pobOTi BUKOPUCTOBYE CUCTEMY Y3, OCKiNbKM
CTPIMKMI €KOHOMIYHUI PO3BMTOK BM3HAYaE NOTpeby y MPUNHATTI OBFPYHTOBAHMX pilleHb Nig, Yac
npoBagXeHHA meanyHoi npakTukn. 303, AKMIA B CBOKO CTpATErilo PO3BUTKY 3aK/aB 3HAHHA, NOBMHEH He
Nvwe 36epiraTv NeBHUM 06’em 3HaHb, ane 1 po3pobaATM HOBI MPOLECH Ta METOAMKM, 33 AONOMOTOK AKX
CTBOPIOIOTLCSA HOBI 3HaHHSA, 3abe3neyyBaT epeKTUBHE BNPOBALKEHHS iCHYIOUMX 3HAHb ANA AOCATHEHHSA
HOBWX Pe3y/NbTaTiB Y HagaHHI BUCOKBaNipikoBaHOI meaMUYHOT AONOMOrK, NiATPMMYBATU Be3nepepBHU
npodecinHni PO3BUTOK MeANYHOIr0 NepcoHany.

OCHOBHa YacTMHa. Y3 Ma€e KOMNAeKCHe 3HaYeHHA, Ake HabaraTo binblue, HiXK cami No cobi 3HaHHA
Ta ynpasAiHHA. Y3 AK CaMOCTIMHUI Npouec CMCTEMM YNPaBAiHHA AKICTIO PO3rNALAETHCA B OHOBJIEHOMY
cTaHgapTi 1ISO 9001:2015. Mpouec Y3 € AnHamiyHMM Ta 6e3nepepBHUM i BKAtOYa€E B cebe OCHOBHI Aii 3i
3HAaHHAMM, a came: CTBOPEeHHs, 3b6epiraHHA, 06MiH, Nnepesaya Ta 3acTOCyBaHHA. 3aBAaKkM npouecy Y3
[0CAratoTbCA HAMBULL pe3ynbTaTh WAAXOM HabyTTA HOBMX KOMMNETEHTHOCTElM Ta BAOCKOHaNeHHA HabyTux
HaBWKiB 4/1A iX Noganbloro eGpeKTMBHOIO BUKOPUCTAHHA B MeAUYHIN NpaKkTuL,i.

Ocobnusy yeary Y3 npuginatoTb nig 4ac mogentoBaHHA Ta BiATBOpeHHA 6i3Hec-npoueciB y
opraHisauiax. MpoTe y chepi OXOPOHU 340POB’A LA NPAKTUKA He TaK ABHO 3aCTOCOBYETLCA.

CniBpobiTHUKM 303 (He TiNbKKM MeAWNYHI NPaLiBHMKK, @ M NPaLiBHUKKW iHWKWX AONOMIXKHUX CNYK6) B
CBOIili poboTi onepytoTb Ay*Ke BeANKMM 06CArom 3HaHb. HaltyacTilwe Ui 3HaHHA 3aCTOCOBYOTLCA He auLe
nif Yac NPUNHATTI iIHAMBIAYaNbHUX PilLeHb, ane i NpM KoMaHAHI poboTi (HanpuKaag, nig Yac NpoBeAeHHs
KOHCUAiyMy NiKapiB pisHMX cnewianbHoCTeNn).

Ha anb, Ha AaHW MOMEHT, BCi 3HaHHA, fKi BUKOPMCTOBYIOTbCA A/1a opraHisauii po6otu 303,
po3yMitoTbeA AK iHdopmaLia, AKa 06pobAAETLCA Ta BUKOPUCTOBYETHLCA B PYTUHHIN poboTi 6e3 byab-akoro
BMNPOBAaMKEHHA B iHHOBALLMHY MeAUYHY NPaKkTUKy abo Ans 3abe3nedyeHHs AKICHUX MeANYHUX MPOLIECIB i
nocayr.

Y 303, cTpaTeria skoro 6a3yeTbca Ha 3HaHHAX, 3aCTOCOBYIOTLCA He AInLLe 3aTBEPAMKEHI NMPOTOKOIN
HaJaHHA MeAWYHOT AOMOMOIU, @ M HOBITHI PO3POBKMU, AKi imnaemeHToBaHi B poboTy 303. BUKopucTaHHs
NPOTOKOJIiB CNpUsie 36epiraHHIo Ta 3aCTOCYBaHHIO KNiHIYHMX 3HaHb, 30KpPeMa, A0Ka30Boi meanumHu. 303,
AKMIA B CBOiN pobOTi BUKOPUCTOBYE 3HAHHA, 3aCTOCOBYE MPUHLMMIM NPOPINAKTUYHOI MeAULNHN Yepe3
Nporpamm CKpWHiry Ha ambynatopHomy eTani ana 36iiblueHHA NPUXMUIbHOCTI NaLiEHTIB Ta OTPUMAHHI
NO3UTUBHMX pe3y/ibTaTiB Npu NonepearKeHHi abo NikyBaHHI TUX YM iHLINX 3aXBOPIOBAHb.

Crtparerii oTpMmaHHA 3HaHb 6a3yloTbCA Ha AOCBiAi Ta CUMAbHO 3aneXaTb Big opraHisauiinHoro
KOHTEKCTY TOro, K 6yyTb po3BMBaTUCA PObOYi NpoLecu.

BucHoBKK. KoHuenuia Y3 TiNbKM MOYMHAE 3'SBAATUCA B CEKTOPi OXOPOHW 340pOB’A, Hagawouu
iAeanbHy MOXKAUBICTb HANEKHUM YNHOM OLLIHUTK cucTeMM 360pY, 06MiHY Ta 36epiraHHA 3HaHb. MNOTPIOHI
TAaKOX Noganbli iaei Npo Te, AK y3roaAnTn KOHUenuil TPaHCAALiT 3HAHb | yNpaBaiHHA 3HAHHAMMK ANA
ONTMMANIbHUX NPOLLECIB i NPOLLECIB OXOPOHM 340p0B A Ta, 3PELUTOD, Pe3ynbTaTiB 415 340p0B’A.

Mepenik nocunaxb.

Popa |, Stefan S. Modeling the Pathways of Knowledge Management Towards Social and Economic
Outcomes of Health Organizations. International Journal of Environmental Research and Public Health
[Internet]. 2019 Mar 28;16(7):1114. Available from: http://dx.doi.org/10.3390/ijerph16071114
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EKONOTIYHA BE3NEKA: MATEMATUYHE MOAE/NTOBAHHA NPOLECIB OYULLEEHHA
FA30BUX CYMILLEH
boscyHoBCbKa K. C.
HauioHanbHUI TEXHIYHMI YHIBEPCUTET YKpaiHM
«KMiBCbKMIM NONITEXHIYHWUIN iIHCTUTYT imeHi Iropsa CikopcbKoro»
e-mail: bmk-bks-fomi@IIl.kpi.ua

LIMKNOHHI anapaTM LWWPOKO BUKOPWUCTOBYIOTb fAK cenapaTopu ANA  BiJOKPEMIEHHS
ONCNEPCHUX CKNA[0BUX MUY 3aBASAKM MPOCTOTU KOHCTPYKLIT i HU3bKOI BapTOCTi.

Wnax o nigBulLeHHA edeKTUBHOCTI OYMLLEHHA Ta30BMX CYMillen Yy UMKAOHHUX Kamepax
NMONAra€ y BU3HAYEHHI ANHAMIKM PyXy CyMilli, eHTanbnNii, rigpaBaiyHOro TMCKy y Kamepax. Po3pobka
HOBMX MaTEMATUYHUX NiAXOAIB A0 PO3PaxXyHKY TYpPOYNEeHTHUX 3aKpyYEHUX TeYill € BaXKNIMBUIA KPOK A0
CTBOPEHHA aAeKBAaTHUX METOAIB PO3paxyHKy iHepuiliHMX anapaTiB 3 MeTol ONTMMI3auii TXHiX
TEXHOJIOMYHUX | KOHCTPYKTMBHMX MapameTpiB i 3anobiraHHA KOLWTOBHUX €KCnepuMeHTasIbHUX
JocnigreHb. TeOpeTUYHOMY Ta eKCnepMMeHTaNbHOMY AOCAiAXKeHH 6araTtodasHux AncnepcHUX
TYpOyneHTHUX Tevin npucesadeHo 6arato nybnikauin, Hanpuknaga, [1,2].

Y nepeBakHil 6iNbLIOCTI LMX NpaLb HaBOAMUTLCA MaTeMATUYHA Mogesb TYpbyneHTHOro pyxy
Teyill, ane Aani, nicna cyTTEBUX CNpOLLEHb, 3ada4vya 3BOAUTLCA A0 ONUCY MPOLECIB Y LMKIOHHMUX
Kamepax y Burnagi Habopy ¢opmyn AnA BU3HAYEHHA OCHOBHWMX KOHCTPYKTMBHUX MapameTpis
LMKNOHHUX Kamep, WO HifK He 3B'A3aHi i3 BUXiAHOK MOCTAaHOBKOIO 3a4a4i N0 BU3HAYEHHIO AMHAMIKK
TYpOyneHTHOI Teuii.

MeTa uiei poboTn nonarae y BU3Ha4YeHHI NoOAiB WBUAKOCTI PyXy OCHOBHOI i AucrnepcHoi ¢as3
NOBITPAHOIO MNOTOKY Y LMKAOHHUX Kamepax.

MaTtemaTuyHa MoAeslb CKNA[AETLCA i3 PiBHAHD, WO OMUCYIOTb PYX MOBITPAHOI Cymiwi y
LMKJIOHHOMY NPUCTPOI, Ta PiIBHAHb PYXY YaCTUHOK CyMilli, WO BiAOKPEMEHI, HAa BUXOA4i i3 LMKNOHHOI
KamepW. 3 ornagy cknagHictb mogeni y NponoHOBaHIN AONOBiAi po3rnsAaeTbea Apyra YacTuHa mogeni
i3 BUKOPUCTAaHHAM OTPMMAHOIO PO3B'A3KY BiAHOCHO WBMAKOCTI pyxy cymiuwi [3].

Ha puc. 1,2 HaBeAeHO pO3MN0OAiN WBUAKOCTI PyXy TBEPAMX YACTUHOK i IXHA KOHLLEHTpaAL,if.

Puc  PoImogin xoMOmOHEHTIE IMBENKOCTI PYXY Ta KOHNEHTpAmil nouimsis y mexnoE: ¥, (7, z2); C,(r,z)

Mepenik nocunaHb:

1. XanatoB A, ABpameHko A, Lllesyyk W. TennoobmeH u ruagpoanHaMuKa B MOASAX
LeHTpPobeXHbIX MaccoBbiX cua. Tom 3.-- 3aKpy4YeHHble NOTOKU.- MHCTUTYT TexH. Tenaodumsnkm HAHY,
2000.-- 474 c.

2. Ma L. CFD Simulation Study on Particle Arrangements at the Entrance to a Swirling Flow Field
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3. 3eneHcbkuit K., IrHaTeHKo B. , boBcyHOBcbKa K. Komn'toTepHe moaentoBaHHA AMHaAMIKK
MOBITPAHUX MOTOKIB Y LMKAOHHUX Kamepax. MixKBiAOMUYMA HAYKOBO-TEXHIYHMN 30ipHMK AZanTUBHI
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CYYACHI METOAM NNA3EPHOT AIATHOCTUKM | TEPANIT
boromonos M.®.
HauioHanbHW TEXHIYHWUI YHiBEpCUTET YKpaiHu
«KUWIBCbKMI NONITEXHIYHWUI IHCTUTYT imeHi Iropsa CikopcbKoro»
e-mail: mfbogomolov@gmail.com

Y 3B’A3KY 3 3ara/ibHUM PO3BUTKOM Na3epHOT TeXHIKK, 3acobiB i meToaiB ¢isMYHOI ONTUKKM, BOTOKOHHO-
ONTUYHUX MepeXK TeNIeKOMYHiKaLil Ta TenemeanuMHN , BUMiptoBasIbHOI | 06YMCNIOBANBbHOI TEXHIKM, LUMPOKE
BMKOPWUCTAHHA Na3epiB y MeULUMHI BU3HAYAETbCA HACTYMHUMMU YUHHMKAMM — PO3BUTKOM A0CAIAXKEHb NO
B3aEMoOAii Na3epHOro BUNPOMIHIOBAHHA 3 6i006’€KTamu, PO3BMTKOM AOCAIAKEHb NO Aii nasepHoro
BUNPOMIHIOBAHHA HA TKAHWHM i OpraHi3am NHOAUHM B LLIIOMY 3 METOO BM3HAYEHHA NATO/OFi OpraHiB npu ix
NiKyBaHHI; BU3HAUYEHHS CaHITapHO-TIrNEHIYHMX HOPM ONPOMIHEHHA NepCcoHany; BUPobAeHHs pekomeHaauin i
3axo4iB woAo 6esneyHoi poboTM 3 nasepHOl anapaTypoto i po3pobkolo meTodiB Ta 3acobis
DO3UMETPUYHOIO KOHTPOAo. EKCNepuMMeHTanbHi Ta TEOPEeTUYHI AO0CNiAXEeHHA B3aeEMOAii NasepHoro
BUMNPOMIHIOBAHHA 3 OPraHiaMom /IOANHM HEMNOAi/NIbHO 3B’A3aHi 3 remaToNoriYHMMK NaTo/orisMM — MpwU
Nla3epHili Tepanii pisHMX opraHiB 3aBXK AN OyAYTb 3MiHM y BioxXimiYHOMY CKNagi KpoBi NtoanHKU. Y 3B’S3KY 3 UM
€ 6e3 CyMHiBY aKTyasibHMM NoAanblui AocaigKeHHA edeKTiB B3aEMOii 1a3epHOro BUNPOMiHIOBAHHSA 3 KPOB'to
NIOOMHU 3 METOK YAOCKOHANEHHA TeXHiKM i TeXHOAOrii nasepHoi AiarHOCTUKU KPOBi AOAMHM, a TaKOX
NiaBULLEHHA edEKTUBHOCTI HEMEAMKAMEHTO3HOTO NiKYBaHHA.

Po3BUTOK NnasepHUX AiarHOCTUYHMX Komnaekcis (/1OK) BiabyBaeTbcA MO ABOX KapAWHa/bHUM
HanpAMKam— 3abe3neyeHHs METPOJIOriYHOi nepeBipKM i 06CNYroByBaHHA Jla3epHoi TepaneBTUYHOI
anapatypu (NTA), y AKoi nasepHe BUNPOMIHIOBAHHA 6e3nocepeAHbO BM/MBAE HA OPraHiam nalieHTa
LinecnpsmMoBaHO BUK/IMKAE B HbOMY 3MiHM 4NA CTPYKTypu3auii 6ioTKaHWH, abo gie Ha 6ionoriYHO-aKTUBHI
TOYKM B pednekcoTepanii. J/likyBanbHi meToankn ans JITA He BPaxoBYOTb 3MiHM HA MOJIEKYNAAPHOMY PiBHiI
nicas NasepHOro ONpoMiHIOBaHHA, TOMY aKTyalbHUM € MUTaHHA METPOoJoriYHoro 3abesneyeHHa JITA gas
niaBuLLEeHHSA epeKTUBHOCTI iKyBaHHSA | AKOCTi 06CcyroByBaHHA MaLliEHTIB.

B poboTi npeactaBneHi cyyacHi nasepHi giarHOCTWMYHI Npunaau Ans NabopaTopHUX AOCNiAXeHb
MiKp0oO0b‘eKTiB B Bionorii Ta meanumHi [1]. MpoaHanizoBaHO 3MiHM Ha KNITUHHOMY PiBHI 6i0N0rYHUX PeYyoBUH
npwu B3aemMogii 3 KOrepeHTHUM HU3bKOEHEPreTMYHMM MOHOXPOMATUYHMM NA3EPHUM BUNPOMIHIOBAHHAM.
HaBeaeHi OCHOBHIi TUNM | XapaKTEPUCTUKU CYYaCHUX JAa3€pPHUX OXKEepen BUMPOMIHIOBAHHA, AKi
3aCTOCOBYIOTbCA A/1A ONTOENEKTPOHHUX AiarHOCTUMHUX MPUAALIB Ta Na3epHUX TepaneBTUYHUX CUCTEM
MEeOMNYHOTO NPU3HAYEHHA.

Ha 6asi MixdaKynbTeTCbKOi HaB4Ya/bHO-HAayKOBOi nabopaTtopii nasepHOi MeauUUHM PO3pPobBAeHi
Jla3epHi TepaneBTMYHI anapaTu A NOBEPXHEBOro Ta eHAO0BACKYAAPHOrO OMPOMIHIOBAaHHA KPOBi IIOANHM,
LUMPOKOCMNEKTPANbHOI cTUMyAALiil  6i0N0rYHO aKTUBHMX TOYOK MPU KOPWUryBaHHI CTaHy iMyHHOI cuctemm
OpraHiamy Ta nigBULLLEHHA PE3UCTUBHOCTI CEPLLEBO-CYAMHHOI cuctemu|(2, 3].

MNepenik nocnnaHb:

1. Statyvka, |., Bohomolov, M. (2022). Optoelectronic Devices for Blood Testing. In: Tiginyanu,
I., Sontea, V., Railean, S. (eds) 5th International Conference on Nanotechnologies and Biomedical
Engineering. ICNBME 2021. |IFMBE Proceedings, vol 87. Springer, Cham. P.136-141.
https://doi.org/10.1007/978-3-030-92328-0 18.

2. Boromonos M., Opeub€. "BaraTodyHKUiOHaNbHUN CTUMYNATOP 6i0NOrMYHO aKTUBHUX
Touok"/In: LAP LAMBERT Academic Publishing is a trademark of Dodo Books Indian Ocean Ltd., member of
the OmniScriptum S.R.L Publishing group, str. A.Russo 15, of. 61, Chisinau-2068, Republic of Moldova
Europe. 2021, ISBN: 978-620-3-93050-4. 69 p.
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odTanbmonorii /In: LAP LAMBERT Academic Publishing is a trademark of Dodo Books Indian Ocean Ltd.,
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Moldova Europe. 2021, ISBN: 978-620-3-93051-1p.
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OCOBJIMBOCTI ®I3UYHOI PEABINITALIT }IHOK MOXMNOrO BIKY NICNA NEPEIOMY CTEFHOBOI
KICTKU
boukosa H./1., MenbHuk [.B.
HauioHanbHMM TEXHIYHWUI YHiBEpCUTET YKpaiHu
«KMIBCbKMI NONITEXHIYHWUI IHCTUTYT imeHi Iropsa CikopcbKoro»
e-mail: bochkovanl@ukr.net

3micT ¢isnyHoi peabiniTayii KiHOK MOXWMNOro BiKy Micna TpaBM OMOPHO-PYXOBOro anapaty
0b6YMOBANIOETBCA He ANLLE HACAiAKaMW OCHOBHOFO 3axXBOPHOBAHHA, afe i MHOXUHHUMMW yparKeHHAMM
OpraHiB i cuctem, CNPUYUHEHUX IHBOIOTUBHUMM 3MiHaMK B opraHismi. MeTa ¢isnyHoi peabiniTauii oci6
NMOXW0ro BiKy Nonarae y BigHOBAEHHI QYHKLiM 00 BUXiAHOro piBHA abo dopmyBaHHI KOMMNEHCAaTOPHMX
HaBWKIB g5 NoAanblloi pyXoBOI aKTUBHOCTI Ha geskuit yac, abo Ha Bce KuTTa. Cepen TpaBMaTUYHUX
YWKOAXKEHb OMOPHO-PYXOBOrO anapaTy Y iHOK MOXMNOro BiKy HaMyacTile TPanAAtoTbCA Nepenomu y
NPoOKCUMaNbHOMY Bigdini cTerHa. Lle MOACHIOETbCA TUM, WO 3 BiKOM 36inblUYETbCA MMOBIPHICTL Ta
WBMAKICTb PO3BUTKY OCTEOMOPO3Y, L0 0OYMOBNEHO FOPMOHANbHUMM 3MiHaMK B Nepiosi meHonaysu, a
LUMIMKa CTErHOBOI KiCTKM € OAHUM 3 HalibiNbll BPa3IMBUX MiCLLb YpaXKeHHA KicTKOBOT TKaHWHM [1]. Yacosi
PaMKM BiAHOBNEHHA Mpaue3AaTHOCTI XKIHOK NOXWMANOro BiKY Micaa nepenomy NPOKCMMAILHOTO KiHUA
CTErHOBOI KiCTKM TICHO NOB’A3aHi 3 TMNOM NepesoMy Ta CNOCO6OM ONepPaTUBHOIO BTPYYAHHSA, OCKINIbKM L
daKTOpM BM3HAYAOTb CEPESHI TEPMIHW 3POLLEHHA KiCTKOBOI TKAHMHM i BiANOBIAHO MOXANBOCTI OCbOBOO
HaBaHTAXKEHHA YPaXKeHOI KiHLiBKW. TepMiHM 3pOLLLEHHA Mefia/ibHUX NePEeNIOMIB KO/IMBAOTbLCA BiA 6-TN 40
8-Mu micAuiB, a 1aTepanbHUX — B cepefHboMy A0 3-4 micauis. OgHAK AKLWLO BMNPOAOBXK KiJIbKOX MicALiB
ocoba Noxu/soro Biky MicnsA nepenomy NPOKCMMaNbHOMO KiHUA CTErHOBOI KiCTKM He byae mobisibHOlo, TO
OGYHKLIOHANbHI NOPYLIEHHA, TaKi, AK 0OMEXKEeHHA aMnAiTyaM pyXiB, 3HUMKEHHA m'A30BOI cunum, ByayTb
HaApOCTaTU Yy NOEAHAHHI 3 NPOrpecyBaHHAM BiKOBMX 3MiH Ta BMNJIMBaTUMYTb Ha TEPMIHM BiAHOBAEHHSA
npawesgaTtHocTi, AKi byayTb iCTOTHO BigganeHumu, abo HepocskHumuK [1, 2]. NigTBepaxeHo, LWo
edeKTUBHICTb ¢i3nyHOI peabinitauii KiHOK NOXMANOro BiKy NicnA nepenomy MNPOKCMMANbHOMO KiHUA
CTErHOBOI KiCTKM 3aNeXuTb BiZ NPaBUIbHOTO Ta CBOEYACHOrO BW3HAYEHHA PyXoBUX npobnem i
agekBaTHoro nigbopy metoais i 3acobis GisnuHoi peabiniTauii [2]. MOMUAKM Npn 0BCTEXKEHHI UM aHaNI3i
pe3ybTaTiB CNPUYMHAIOTL NOMWAKM Yy NOAANbLWiMA AifsNbHOCTI peabiniTonora, Wo BNAMBAE Ha TEPMIHM
BiAHOBNEHHSA. PiBeHb PyXOBOI aKTUBHOCTI XapaKTepu3yeTbCA piBHEM MOBINbHOCTI nauieHTa. Mopag i3
MEeANKAMEHTO3HUM /IiKYBAHHAM, 3HUMKEHHIO HabpsKy Ta 3MeHWeHH 60/t0 B OMNepoBaHii KiHUiBL
CNpUAE 3acTOCYBaHHA PO3BAHTAXKyBaJIbHUX MONOXEHb Ta aKTUBHWUX pPyXiB MO Manil amnnityai
(6e360nicHil), Wo cnpusie BiATOKY KpoBi Ta nimdwu. Lli 3axoam [03BONAIOTL BiAHOBAKOBATU aMNAITyay pyXiB
B YpaXKeHil KiHuiBui. [nA BigHOBNEHHA aMNAiTyau PyXiB B ypaxKeHil KiHuiBLi epeKTUBHMMM € BNPaBU 3
OO0MNOMOrOK Ta CaMOCTINHI aKTUBHI BNpaBu. BiAHOBAEHHIO M'A30BOT CMAK Ta HOpManisalii TOHycy mA3iB
CNPUALOTb aKTMBHI BNPaBW, BNPaBM 3 YTPUMAHHAM Ta i30MeTpUYHi Brpasu. Bubip meToamK Ta A03yBaHHA
di3MYHOro HaBaHTAXKEHHSA 3a/1EXKNUTb He JiMLe Bif 3ara/ibHOro CTaHy MaLuieHTa Ta Moro GyHKLiOHaAbHMX
MOMK/INBOCTEN, a ¥ Bif iHAMBIAYaNbHUX 0cobAMBOCTEN. BaxkanBnummn € m’a308a cu/ia 340P0OBOI HUMKHbBOI
KiHLiBKM Ta Nie4yoBOro nosAcy A4 NepeHeceHHs Baru nig, yac nepemiweHb, ocobamBo nig yYac xoam 3
OONOMIKHMMMK 3acobamun. Libomy cnpuatoTb ¢isnyHi BNpaBu CUIOBOIO XapaKTepy, 30Kpema BMpasu 3
HaBaAHTAXKEHHAM, fIKi TAKOX 4,03BONAIOTb aAaNTyBaTM OPraHism 40 3pOCTalOUMX HABAHTAXKEHD.

Mepenik nocunaHb
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OCOB/IUBOCTI AHANI3Y BIOMEAUYHUX AAHUX METOAAMMW HENIHINHOT AUHAMIKA
M.10. BypuyeHKo, KaHA. TeXH. HayK, aou,., M.B. Apxupei, T.C. 30n10TeHKoBa
HauioHanbHWi aBiauiiHni yHiBepcuTeT, YKpaiHa,
e-mail: marina_arkhyrei@ukr.net

CknagHicTb aHanizy biomeanMyHMX AaHUX MOJAraE y TOMYy, WO 3a3BMYail OLjHKA X napameTpis
34iMCHIOIOTb Y NPUNYLLEHHI, LLLO TaKi AaHHI 3reHepoBaHO CTaL,ioHAaPHOK AMHAMIYHO CUCTEMOIO, aNle MOXKYTb
PO3BUHYTM HeperyasapHy NoBeAiHKY 3a paxyHOK CBOEI He NiHiHOCTi. JliHilHa cTaujioHapHa cuctema moxke byTu
onucaHa TPaAMUIMHUMW MOAENAMM iHTENEKTYa/IbHOTO aHanisy AaHux. binbwicTb MeToaiB TpaauuiiHOro
aHani3y BUKOPUCTOBYIOTb NPEACTaBAEHHA BioMeANYHMX AAHUX YacoBMMM pAfaMM abo meTogammn 06pobku B
YacToTHIM obnacTti. OcTaHHi AocniaxKeHHsa B obnacTi 0bpobkn BiomegnuHmx AaHux GOPMYIOTb NPUHLMMM
BW3HaAYeHHA 6ionoriyHoi cucTeMM K HeniHiHOT AnHamivHoi cuctemu [1]. AmMHamika Takoi cuctemm moxke byTu
npefcTaBieHa NPoLec y NPoCcTopi CTaHiB. B Hbomy BigobparkaeTbea cknagHa nosegiHka bionoriyHoi cnuctemm,
LLLO MAE HeNiHilHi BNAaCTUBOCTI, | BOHa MO*e ByTM onmncaHi MeTogamm HeniHiiHoT AMHaMiKK. B Takomy BUNaaky
YacoBi pAady AOCNIAXKYIOTb Ha KOPOTKMUX iHTepBanax 4Yacy, Ha NPOTA3i AKMX MOMKHa BBaXKaTu, WO bionoriyHa
CUCTEMA 3HAXOAMUTLCA B CTaLiOHApPHWUX ymoBax [2]. BUKOPUCTaHHA METOAB HeniHiMHOI AMHAMIKM HagalTh
3MOry oTpUmaTH iHGopPMaLLito NPO 3MiHKM Bi3i0NOTIYHNX NPOLLECIB B OPraHi3Mi.

MeToto poboTM € AOCAIAMKEHHA 3aCTOCYBAHHA METOLIB HEeniHiMHOI AMHAMIKM A/18 OLiHIOBaHHA
CK/IA4HOCTi XaOTUYHMX NpoLiecis B HioforiyHMx cuctemax. s Lboro B poboTi 3aCTOCOBAHO OLLHIOBAHHA TaKMUX
Mip: po3mipHocTi Xaycaopda, cTaplioro nokasHuka JlanyHoBa, eHTponii Konmoroposa, nokasHMKa Xepcra,
npnbansHoi i BUbipKOBOI eHTponii [3].

MpoBeageHi AOCNIAKEHHA XapPaKTEPUCTMK BiIOMELNYHUX CUTHANIB, OTPMMAHMX 3 OAHIEl 3 6a3 gaHWX canTy
[4]. Baza gaHWX MicTUTb YacoBi paam RR iHTepBaniB cepLeBUX CKOPOUEHb AKI CKNAZATLCA 3 AaHUX LLO MatoTb
apTedakT meHwe 8%, a TaKOXK BMK/tOYEHi AaHi Ti, Wo Manun apTedakTn gosiue 20 c.

Ob6pobKa pesynbTaTiB HiomegnUHMX CUrHANIB iX 3a3Ha4YeHOT 6asn AaHMX LO3BOAMIO OTPMMATH KiNbKICHI
napameTpu, WO MICTATb A0AATKOBY KOPUCHY iHGOPMALLiO MOKIMBOCTI OLLIHIOBAHHA AjarHOCTUYHMX MAapamMeTpiB
EKl-curHanis 3a 4ONOMOro MeTOAiB HEeNiHiMHOI AMHAMIKM 3 BMKOPMCTAHHAM MNPOrpaMHOro cepeaoBuulia
MATLAB.

Mepenik nocunaHb:
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NEPCNEKTUBU CTBOPEHHA ABTOMATU30OBAHOI CUCTEMU ANA PO3MI3BHABAHHA TA KOPEKLLIT
HEFATUBHOIO EMOLIIMHOIO CTAHY
l'esko O.B., XBocTiBcbKkuii M.O., ABopcbKa €.B., MaHbKiB .M., Tumkis M.0.
TepHONiNbCbKUIN HaLiOHAbHUI TEXHIYHMIA YHIBEPCUTET imeHi IBaHa Mynton
e-mail: kaf bt@tntu.edu.ua

B ymoBax BOEHHOro 4acy, naHAemii KOpPOHapOBIpPYCHOI iHEKLii, 3aroCTPOETbCA MNUTAHHA
ncuxivyHoro 340poB’s cepes HaceneHHs (CybawKkesny Ta iH. 2022; MaHok B.I., 2021; H. OoBsraHb, 2022).
Bigomo, Wo TpMBOra Ta genpecia MoXXyTb NPU3BECTM A0 CYiUMAaNbHUX HaxuAiB. TOMy B AaHil cuTyauii
BaromMmMm 3aBAaHHAM € MOHITOPUHI eMOLiIMHOrO CTaHy ONepaTopiB KPUTUUYHO BaXKINMBUX 00’ eKTIB, ntoael
3 BUCOKUM pPiBHEM TPUBOXKHOCTI, Towo. CTaH ncuxiyHoro 6aaronoslydyys TiCHO KOPE/HE 3 HAaCUYEHUM
nepeXXmBaHHAM No3uTuBHUX emouili (Volynets N., 2018), BignoBigHO HeraTMBHi eMoLii CNPUYNHAIOTD
TPUBOMKHICTb. IcHye BaraTo nigxoaiB A0 BUABNAEHHA €MOLLi, 30KPEMa ayAioBi3ya/ibHUA HE3KOHTAKTHUIM
Cnoci6 cTBOPHOE MiHIMYyM AMCKOMOOPTY ANA AOCAIAKYBAHOIO, ajse XapaKTepM3YETbCA HeAOCTaTHbOW
TouHicTio (Wang X-W. et all., 2011). BianosigHo, KNto40Ba ponb, B AAHOMY HaMPAMKY, CbOroAHI npuaineHa
BiacnigkosysaHHI0 EEM-curHanis (Dai J. et al., 2022) Ta BapiabenbHOCTI cepuesoro putmy (Manamapuyk
0.C., 2019). Bigomo, 10 TpaKTyBaHHA NEepPeXKUBAHHA HEraTUBHMX i MO3UTMBHUX eMoLlii 3a AaHumK EET-
CUTHaJiB Ma€ HeOAHO3HaYHUI Niaxia, B TOM Yac, AK 6araTo HayKOBLiB CTBEPAKYIOTb, L0 HaMpPY>KeHHA B
$YHKUiOHabHOMY CTaHi aBBTOHOMHOI HEPBOBOI CUCTEMM MOXKHA BU3HAUYUTK 33 YAaCTOTHUMM NMOKA3HUKaAMMU
BapiabenbHOCTI cepueBoro putMy. B HOpmi, B CMOKIMHOMY CTaHi AOMIHYHOYOK NAHKOK BBAXKAETbCA
napacumnaTuyHa, Npu 36yaKeHHiI | cTpeci akTUBI3yETbCA cMMNaTo-agpeHanosa cuctema (Kovaleva A.V. et
al.,, 2013). Came cnekTpanbHU Komn'toTepHWU aHanis EKM-curHanie gae 3mory oOuiHUTM cumnarto-
BereTaTMBHUIM 6anaHc. O4HMMM 3 HalbiNbLW IHPOPMATUBHMX MOKA3HUKIB B LibOMY HaMpPAMKY BBAXKatOTbCA
MoKasHUKK: LF (HM3bKOYACTOTHMI KOMMOHEHT CMEKTPY CEPLEBOrO PUTMY), AKUI XapaKTepusye
CUMMATUMYHUIA TOHYC, Ta NOKa3HMK HF (BMCOKOYACTOTHUI KOMMOHEHT CMEKTPY CEPLLEBOrO PUTMY), WO
Big06parkae napacMmnaTUYHUI BNAKB.

3a ymoBU iHbopmoBaHoi 3rogun bysno obcTexkeHo 28 cTyaeHTiB (340p0Bi Ntogmn Bikom Big, 19-TM Ao
23-ox pokiB). PeectpyBanu EET-curHanu Ta BapiabenbHicTb cepueBoro putmy. JocnifsKeHHa NpoBoaUAK
B CTaHi CNOKOIO i3 3aKPUTUMM OYMMa, BIAKPUTUMM OYMMA, NiCaA Nepernagy 3 Ciporo ekpaHy (HelTpanbHuUit
$OH) Ta KapTUHOK 3 MiXKHapogHoi 6a3n emouiitHO 3abapeieHux ¢oTo3o6paxkeHb IAPS (NO3UTUBHI i
HeraTuBHi emoduii). Cepen nokasHMKIB BapiabenbHoCTi 0cob6iMBY poab BiABOAMAN BU3HAYEHHIO
noTy>kHocTi HF Ta MapKepy cMMMNaTMYHOI aKTUBHOCTI - LF.

BigcnifaKoByBaHO HACTyMHY TEHAEHLHO: LOMIHYOUMM CNEKTPOM XBWU/b, [ie PEECTPYBAACA peaKLia
(mocToBipHi 3MiHKM) Ha 306paxkeHHA emoLii No BiAHOLWEHHIO A0 HeWTpanbHoro GpoHy, bynun aianasoHu
anbda-, 6eTa- Ta rama xeuab EEM-curHanis. Taki 3MiHW cneKkTpasbHOI NOTYXKHOCTI CNiB3BYYHO CMNiBMNaganun
3 baratbma pgocnigxeHHamu (Zhang, X., Wu, D., 2019; Hussain, |. et al., 2021). Mpwnyim, AOCTOBipPHO
HapocTana came MOTYXKHiCTb 6eTa-CneKkTpy y BignoBiAb Ha HeraTMBHI emou,ii, WO TaKoX BigoOparKeHo y
6araTtbox HaykoBux npauax (Amutpoua O., 2017; Mishra S. et all, 2022). MigBuweHHA reHepau;i 6eTa-
PUTMY AOMiHYBano y NOOHUX i napieTanbHUX AinAHKax, 6inblie cnpasa. MNapanenbHo y Bignosiab Ha
306parKeHHA 3 HEraTUBHMM BMICTOM PEECTPYBAJIM SOCTOBIPHE MNiABULLEHHS CNEKTPaNbHOI NOTYKHOCTI LF,
B TOM Yac AK NoKasHWK HF focToBipHO 3MiHIOBaBCA AMLLIE NiJ, BNJANBOM NO3UTUBHUX EMOLLI.

OTxKe, NiABULLEHHS NOTYXXHOCTI B 6eTa-AianasoHi EEM-curHanis nig BnAMBom HeraTMBHMX eMoLin
pa3om 3i 3miHamu BapiabenbHOCTI y BUrNAAI AOCTOBIPHOrO NiABULLEHHA NOKa3HUKa LF MoxKyTb cnyrysaTtu
MapKepom piBHA cTpecy. Po3wmpiooum MeToanKM AOCNIAKEHHA €MOLIMHOIO CTaHy, NepPCneKkTUBHOLK €
po3pobKa aBTOMATU30BaHOI cUCTEMM 3i 3BOPOTHIM 3B'A3KOM, AKa 6 o6’eaHana Binbip EEl-curHany 3
ypaxyBaHHAM 6eTa-aKTMBHOCTI B nepeaHix Bigainax mosky Ta EKI-curHany, 3 onpautoBaHHAM
CMEeKTPaNbHMX MOKA3HMKIB BapiabenbHOCTi cepLeBoro pMTMy, a TakKoX, 3abesnedynna 6w npoueaypy
KOperyBaHHA MCMXO/I0MYHOro CTaHy 3a AONOMOrOH0 Bi3yanisalii NO3UTUBHMX 306parkeHb
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- - v - qaCCanc’cBMHMKaE HABKO/I0O aKTMBHOIO eJIeKTPoAa apPTPOCKOMIYHOro
Uniusinpnulu paggunavioinulu (FH) pe3ekTopa. JocnigreHHAa nposeaeHo Ha 30 maKponpenapaTtax
MEHIiCKa KoniHHOoro cyrnoba nAuHW. Pe3ynbTaTv AOCAiAXKEHHA MOpPIiBHIOBA/IMCL 3 MoAennto AnA
npouecy PY pesekuii meHicka. A 3HAXOAXEHHA ONTUMMANbHUX YMOB PY peseKuii TKaHWUH BaXXAMBO
3HaTM ONTMMaJibHi MapameTpu BMNAMBY, TaKi fAK: Temnepatypa BY nnasmm Ta MeHICKy, mexaHiyHe
HaBaHTAXXEHHA Ha MeHICK, TpuBasicTb npouecy pesekuii [1]. [na BM3HAYEHHA UMX NapPaMeTpiB,
NnpoBeAeHO MOAE/NIOBAHHA MNPOLECY HarpiBaHHA MEHICKa i MPUAerInX TKaHWH Yy NporpamHomy
3abe3sneuveHHi Comsol Multiphysics 5.1 (puc. 1).

Ona peanisauii 3D moaeni KoniHHoro cyrnoba B
Comsol 6yN0  MNPUIAHATO  BUXIAHI  ymMOBU:
Temnepatypa KOHAYKTMBHOI  piauHW, Yy  AKil
3HaxoAmnTbCs MeHick 15°C, cuna ctpymy 10 A, yacTtoTa
100 Klu, BuxigHa noTy»KHictb 400 BT, yac npouecy PY
peseKuii 3 c. MogentoBaHHA npouecy PY pesekuii
NMOKAa3ye OAHOYACHUI Ta PIBHOMIPHWIA poO3irpis
meHicka go 36°C - 37°C i HarpiBaHHA TKaHWH
KOJIIHHOro cyrnoba Ta KOHAYKTMBHOI pigMHu NaCl
0,9%.

Puc.1 — Moaenb KoniHHoro cyrnoba

Y mogeni makcMmanbHa TemnepaTypa Ha nosepxHi meHicka 31,0°C gocAaraetbea 3a yac 0,9 ¢, B

eKkcnepumeHTax — 3a 4Yac 0,6 c. B ekcnepumeHTax Temnepatypa 32,5°C pgocaraerbcs 3a 4ac 0,9 c,
Aosipunit iHtepsan 1°C, p<0,001 ana gaHux (puc. 2).
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1 — EKCnepuMeHTaNbHiI AOCNiaMKeHHs Mopaenb P4 pesekuii 8 Comsol

Puc. 2 — TemnepaTypa HarpiBaHHA MeHICKa | TKAHWH Y LEeHTpi 4ii enekTpoga-neTni

OT}Ke, BUKOPUCTAHHA bBinonspHoro PY pesekTopa, WO MICTUTb eneKkTpos Yy BUrnaai netni, 3a
PaxyHOK BifHOCHO HeBesMKOoI TemnepaTypu BY nnasmu 37°C, AKa He NpM3BOAUTb A0 MOLIKOAMKEHHA
(neHaTypaLiil) HewinboBOI TKAHMHWU, € MOXAMUBICTb AOCATHYTU KpallMX MOKa3HUKIB MpPU NiKyBaHHI
MeHicKa KoniHHoro cyrnoba [2].

Mepenik nocunaHb:
1. Dubko, A., Sydorets, V., & Bondarenko, O. (2018). Simulation of the Temperature Distribution with High-

Frequency Electrosurgical Heating. 2018 IEEE 38th International Conference on Electronics and Nanotechnology.
https://doi.org/10.1109/ELNANO.2018.8477555

2. Gryshchuk B., Method for radiofrequency resection of the meniscus and arthroscopic instrument for the
implementation thereof (variants). W02021010936 A61B 17/32, 17/3205, 17/56, 18/12, 18/14. Jan 21, 2021.
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JIATHOCTUYHUIA ANITOPUTM K/TACUDIKALLIT TUMY PAKOBOI MYX/IMHU MOJIOYHOI 3A/1031 HA
OCHOBI AHAI3Y MNMCTONOTN4YHUX 3HIMKIB
[OobposcbKa J1.M., IBaHueHKo A. C.
HauioHanbHWUI TEXHIYHWUI yHIBEpCUTET YKpaiHU
«KWIBCbKMM NONITEXHIYHUM IHCTUTYT iMeHi Iropa CikopcbKkoro»
e-mail: dobrovska.liudmyla@Ill.kpi.ua

YcniwHe BNpoBaaXKeHHA iHPOPMALLIMHO-KOMYHIKaTUBHUX TEXHONOrIK B MeAMYHy NPaKTUKY €
Ba)X/IMBOIO 3aMOPYKOK B OHOB/IEHHI CUCTEMU MEAULIMHM Ta OXOPOHM 340POB’A. 3aCTOCYBaHHA MaLUMHHOIO
HaB4YaHHA Ha Be/MKUX MmacuBax aaHux (Big Data) pesontouioHizyBano obnactb aHanisy Bennkoro ob’emy
[OaHUX, 3aBAAKW HOMY NiABULLMAACD iXHA LiHHICTb. AATOPUTMM MALLUMHHOIO HaBYaHHA BUKOHAAM 3HAYHI 3MiHU
B obnacti Business Intelligence, aHanizyoun BennKuii 06’°€eM HECTPYKTYPOBaHWX, HEOAHOPIAHUX,
HeCTaHAAPTHWX Ta HEMOBHMX AaHUX NPO OXOPOHY 340p0B’A. BOHM He nLue NporHo3ytoTb, asne i gonomaratoTb
Yy NPUAHATTI pilueHb i BCe YacTile BiAMIYAOTbCA AK NPOPUB Y HENepepBHOMY NpoOrpeci AN NiABULLEHHA
AKOCTI 06CcNyroByBaHHA NaLiEHTIB | 3HUXKEHHA BapPTOCTI NiKyBaHHSA.

PaHHA giarHOCTMKa paKy MOJIOMHOI 3a/103M B MeAMUMHI Ma€ KOJoCaZibHe 3HAYeHHA, OCKiIbKM LA
NaToNOriA € OAHUM i3 HalibiNblL PO3NOBCIOAMKEHNX YUHHUKIB NETANbHOCTI cepep, XKiHOK No BCbOoMy CBiTy. Yu
He Hebe3neYyHiluMM NiATUNOM PaKy MOJIOYHOI 331031 BBAYKAETbCA iHBa3MBHA NPOTOKOBa KapuuHoma. Came
TOMY BaX/IMBOIO 3aJayel0 € aBTOMATU30BaHe BUABNEHHA KapUUMHOMMW MpU AiarHOCTULL PakoBWUX MYyX/JUH
MOJIOYHOI 3a/103U.

AKTYanbHICTb AOCNIMKEHHA MNONATa€ y BUABMEHHI MOX/IMBOCTEN MALUMHHOIO HaBYaHHA B 3ajaui
ineHTUdIiKaLii 3105KICHOI NYXIMHM MONOYHOT 3a7103M Ha OCHOBI 306pa)keHb meguyHOro Knaacy. Metoto
[aHOro AocnigxeHHA 6yno BCTaHOB/IEHHA OCHOBHMX eTaniB AiarHOCTUYHOro afroputmy Knacudikauii tuny
PaKOoBOI NYX/IMHM MOJIOYHOI 3a/1031 Ha OCHOBI @aHani3y riCTONOrYHUX 3HIMKIB, @ came, 3a LONOMOro MeToay
JI0KasIbHOT Noporosoi HiHapu3allii, a TaKOXK MalLMHHOIO HaBYaHHA.

[Ons uporo byna B3aTa 6a3a AaHWUX riCTONOTYHMX 3HIMKIB i3 BiaKpuToro axkepena Kaggle.

3anponoHOBaHO a/lroOpPUTM Ha OCHOBI MeToAdy /10Ka/bHOI noporosoi GiHapu3aujii gna BUAYYEHHS
iHpopMaTMBHMX O3HaK 3 MeAuMYHUX 306pakeHb Ta MaLUMHHOrO HaBYaHHA AnA nobyaosu mopeneit
po3ni3HaBaHHA TUNY PAKOBOI NYXJIMHM MOJIOYHOT 331034 3a AONOMOroK MeToAiB Knacudikauii, Takux ak: 1)
MEeTO/, rPynoBOro ypaxyBaHHSA apryMeHTiB, 2) NoricTM4Ha perpecisi, 3) HaiBHuUit baiteciB Knacudikatop, 4)
meToA k HanbamK4mMX cycigis, 5) meToa BUNaaKoBoro ficy. MNepea ix BUKOHaHHAM BUBipKy 306pakeHb Byno
po36uTOo Ha pobouy (80%) ans HaBYaHHA MoAenel Ta ek3ameHaluiHy (20%), ska He NPUIAMaE *KOAHOI y4acTi
B EKCNepMMEHTax aX A0 OTPMMAHHA pe3y/bTyrouoi mogeni. llicna 3actocyBaHHA /I0Ka/bHOI NOPOroBoi
biHapu3auii oTpumaHo ayetn (KombiHauii i3 ABox nikcenei) i Tpio (KombiHauii i3 Tpbox nikceneit). Mpwu
MmozentoBaHHi poboya Bubipka byna po3buta Ha TpeHyBanbHy (75%) i TectoBy (25%).

B pesynbTaTi moAentoBaHHA Ta BMKOHAHHA AaHOro AoC/igXeHHs 6yno oTpumaHo 10 mogeneit
MaLUMHHOIO HaBYaHHA, HaMKPALLOK 3 AKX BUABMIACH MOAENb kK HAMBAMKUMX CyciaiB, HaBYeHa Ha AyeTax
biHapu3oBaHUX Nikcesei. bys 3anponoHOBaHWUN Ta PO3POBAEHUIA aNTOPUTM /I0Kai3aLil Ta po3ni3HaBaHHA
TUMNY NYXJIMHU MOJIOYHOI 32/103U Ha OCHOBI MCTO/IOTIYHUX 3HIMKIB. TOYHICTb po3ni3HaBaHHA Ha OCHOBI Moaeni
k HanbAMXKUMX cyciaiB Ha MHOXWHI TeCTyBaHHA cTaHoBUNa 78,5%.

OcHoBHa nepeBara 3anponoHOBaHOro metoady Knacudikauji TUMNy pakoBOi NyX/JIMHU Y MOPIBHAHHI 3
AocnigXeHMM n'AaTbMa meTogamn—36i/ibLIeHHA TOYHOCTI Ha MHOXMHI TECTYBaHHSA.

MporpamHe 3abe3neyeHHn po3pobasanocs Ha mosi PYTHON.

Y ManbyTHbOMY MNNAHYETbCA AO0CNIAUTU MOMK/IMBOCTI TEKCTYPHOTO aHanisy pnna BWHaWAEHHA
opuriHanbHoOro cnocoby BisyanbHOT AiarHOCTUKM FCTONOMYHUX 3HIMKI
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DOCNIAXEHHA EKONOMNYHOI BE3NEKM HAHOMATEPIA/TIB MEAWUYHOTO NPU3HAYEHHA
Oaatopa K.O., NpebeHuk J1.1., Mpimosa J1.0., daatopa K.
HauioHanbHuMi yHiBepcuTeT «OgecbKa NoaiTeXHIKa»,
CyMCbKWi1 gepyKaBHUI yHiBepcUTeT
e-mail: dyadyura.k.o@op.edu.ua

KinbKicTb BUpobiB MegMUYHOro NpM3HavyeHHA 3 HAHOKOMMOHEHTaMM 3POCTaE WOpPoKy. O60B’A3KOBUM
eTanom TeCTyBaHHS NPOAYKTIB A/1A HaHOMeAMUWHM € aHani3 bionoriyHMx edeKkTiB HaHOYaCTUHOK, fAK
CKNA40BUX Ta OCHOBHMX areHTiB, WO HagaloTb BUPOOAM YHiKaNbHUX BAacTMBoCTe. Po3pobKa cneuianbHux
eKCnepuMeHTaIbHUX TeCcT-CUCTEM in Vvitro pns [OCAifXeHHA HaHomaTepianis nepenbayvae BM3HAYEHHA
3a4aui, Aka byae BupiweHa Npu ouiHLi 4il HAHOYaCTMHOK Ha 6iosoriyHi 06’eKTU. AHani3 NiTepaTypPHUX AaHMX
OCTaHHIX POKiB [03BOJIAE CTBEPAMKYBATM NPO CyTTEBe 36inblIEHHA AO0CNiAKEeHb €KOOoMYHUX BMAMBIB
HAaHOYACTUHOK Y TEeCcT-CUCTEMAX 3 BUKOPWUCTAHHAM MPOKAPIOTUYHMX Ta EYyKAPiOTUYHWUX OpraHi3mis, AKi
MOZENI00Th Aito HaHOMaTepianiB y HABKONMLLHbOMY CepefoBuLLI Ha BCiX eTanax }XUTTEBOIO LMKAY BUPObLIB
MeAUYHOro NpMsHayeHHs. Ha Bigminy Big yMoB in vitro, B AKX anpobyeTbcs 6iNbLiCTb HAHOTEXHONOTIN, NPU
nonagaHHi HaHOPO3MIpPHUX MaTepianiB A0 CTPYKTYPHO i GYHKLiIOHANbHO CKNaAHMX BioNIOriYHUX CUCTEM
3pOCTalOTb PU3KMKKM HenepeabadvyBaHUX epeKTiB HAHOYACTMHOK. TUM He MeHL, PO3YyMIiHHA MEXaHi3miB
B3aemogii MK  bBionoriyHMMM i HAHOPO3MIPHUMM  CTpPyKTypamu  (HaHo-GioiHTepdeic) npwu
eKCnepuMeHTaibHOMY MOAENtoBaHHI npoueciB, HeobxigHe AnAa ycniwHOi pPo3pobku HesneyHux Ta
epeKTUBHUX MeANYHUX NPOAYKTIB. BNpoBagKeHHA EAMHNX CTaHAAPTIB ANA METOL010riT HAHOTEXHOIOMIYHNX
[ocniaeHb, 306MpaHHA Ta OMpPaUOBaHHA Pe3y/bTaTiB Y MiXAUCUUNAIHAPHUX 00NacTAX, BUKOPUCTAHHSA
OIEBMX aNTOPUTMIB 3 OLLIHKM PU3NKIB MA€ BUPillanbHe 3HAYEHHSA 1A NPUAHATTA pPilleHb WOoAO0 AO0LiNbHOCTI
BMPOBAAKEHHA HOBMX MeAUYHUX BUPOBIB, AKI MICTATb HAHOKOMMOHEHTU. Ha MiKHapogHOMy piBHi
peryntotoui opraHu B CLLA Ta EBponi BCTAaHOBW/IM NPaBUNA | peKoMeHAaLi Wo 40 OLiHKM MeauyHnx Bupobis,
AKi BUrOTOBNAKOTLCA 3 BUKOPUCTAHHAM HaHOTeXHonoril. 3okpema, nporpama FDA (CLLUA) 3ocepearkeHa Ha
HOPMATUBHUX AOCAIAMKEHHAX 3 OLHKMU di3MKO-XiMIYHMX BAACTMBOCTEN Ta TOKCUMYHOCTI HaHOMAaTepianis, WO
BMKOPUCTOBYIOTBCA Y MEAMYHUX NPUCTPOAX, @ TAKOX BMAMBI BUPOBHMUMX npoueciB Ha Li BNACTUBOCTI.
AHanoriuHo, y noctaHosi EC 2017/745 peKkoMeHAyIOTbCA Ay»Ke CyBOpi NpoLeaypv OLiHKM BiaAnoBigHOCTI Ans
MeauYHUX BMPOBIB, WO MICTATL HAaHOMaTepiaM 3 BUCOKOK MMOBIPHICTIO NMPAMOro BM/AMBY Ha OpraHism
NIIOOMHW Ta HAaBKOJIMLLHE CepenoBuLLLe.

Buxogaum 3 BKasaHOro BMLLE, METOK HALWIOro AOCNiAXKeHHs Oyna po3pobKa yHiBepcasbHOI TecT-
CUCTEMM 3 BUKOPWUCTAHHAM LUMPOKO PO3MOBCIOAMKEHUX MIKpPOCKOMiYHMX rpubis poay Aspergillus pns
BMBYEHHSA €KOTOKCMYHOCTI HaHOMaTepianiB 3 aHTMBAKTEPiaIbHUMM BAACTUBOCTAMM.

Y pocnigxeHHi BUKOPUCTaHi HAHOYACTUHKM, AKi Byan cuHTe3oBaHi 3 ZnS Ta Na coi anbriHOBOI KUCOTH
(Alg). EKOTOKCUYHICTb Pi3HUX KOHUEHTPaLi aHTubaKTepianbHMX HaHOYaCTMHOK ZnS-Alg (Biga, 50 mKr/mn oo
150 MKr/mn) BUBYAAWN 3 BUKOPUCTAHHAM CTaHAAPTHOrO MIiKOAOFMYHOrO Ky/nbTypanbHoro metoay. O6’ekTom
aocniaxxeHHs by mikpockoniyri rpnbu Aspergillus niger, ki LULMPOKO PO3MOBCIOAMKEHHA Y HABKONNLLIHbOMY
cepenosuLi. AHaNi3 OTPMMAHNX pe3yNbTaTiB A40BIB, WO 3aNPONOHOBaHa TeCT-CUCTEMA A,03BOIAE BU3HAYUTU
KOPENATUBHI 3aN€XHOCTI CTyneHA eKOTOKCUYHOCTI Bifg, KOHLEHTpaLii HaHOYaCTMHOK Yy cepegosumuli. Ana
HAHOYACTUHOK ZnS-Alg BiacyTHICTb TOKCMYHOI Aii Ha rpnbu Aspergillus niger BcCTaHOBAEHA A5 KOHUEHTpaLi
50 mKr/ma. [na BCiX iHWWX AOCNIAMKYBAHUX KOHLIEHTPALi BM3HAuyeHa CTyniHb TOKCUYHOCTI. BUBYEHHS
TOKCMYHOCTI HAHOYACTUHOK ZnS-Alg y MogenbHUX cMCTeMAx 3 BUKOPUCTAHHAM MiKPOCKOMIYHUX rpnbis poay
Aspergillus € nepwnm KPOKOM Ha LWAAXY CTBOPEHHS aNropuTMiB €KOTOKCMKOMOTIYHMX AOCNigKeHb, fAKi
MOXKYTb OYyTW PO3rNAHYTI B KOHTEKCTi PO3LWMPEHHA apCeHany MiXKHAPOAHWX CTaHAApTiB ANA HOBWUX
HaHOMaTepianiB MeaNYHOro NPU3HAYEeHHs.

ZocnioneHHs 8UKOHOHO 8 PAMKaX peanizayii MiXHapoOHO20 2pPaHMOB020 MPOeKmy npozpamu
Epasmyc+ Hanpamy aHa MoHe ERASMUS-IMO-2021-HEI-TCH-RSCH EUNanoGreen — 101047940
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YHIBEPCA/IbHUI NA3EPHUIA CKANBNEND ANA POBOTU B NO/IbOBUX YMOBAX
€sceeBa [1.0., boromosnos M.D.
HaLioHanbHWI TEXHIYHWUI YHiBEPCUTET YKpaiHH
“KWIBCbKIN NOAITEXHIYHWUIM IHCTUTYT imeHi Irops CikopcbKoro”
e-mail: p.a.evseeva@gmail.com

Bcryn. CTBOpeHHs HOBOT MeAMYHOI anapaTypu, sika 6asyeTbcA Ha AOCATHEHHSAX Cy4acHOT HayKu i
TEXHIKKW, O03BONSAE PO3POBNATN HOBI MeAMUHI TEXHONOTrI, WO BoOAiTL 6esnepeyHnMn nepesaramu
nepes iCHyloYMMM MeTogamu. BUKOPUCTAHHA HOBMX TEXHOJOFIM [03BOJIAE NiABULMTU eDEKTUBHICTD
NiKYBaHHSA, 3MEHLLNUTU MMOBIPHICTb PO3BUTKY YCKAaAHEHb i peunanBsie, 601b0oBiI BigYYTTA NauieHTa i yac
Moro Henpaue3saaTHocTi. Cepea UMX TEXHOONIN 3HaUYHEe MicLLe 3aiMatoTb J1a3ePHi TEXHONOTII.

MonboBa meamnumMHa cneundiyHa Ta BaxkKa, 6arato nopaHeHUX NOTPeOYOTb HEFANMHOTO XipypriyHOro
BTPYYaHHA, Ta HE MOXKYTb YeKaTn A0KM iX 40Be3YyTb A0 NiKapHi, HA KaNb Y HUHILWHIX peaniax Taki onepawii
NPoOBOAATLCA 3BUHAUHUMM IHCTPYMEHTaMM.

OcCHOBHAa 4acTMHa. B poboTi npencTaBneHO YHiBepPCanbHWUN la3epHUn CKanbhenb, KU byae
aBTOHOMHWM, MONEMUNUTL NPALO NiKAPAM Ta 3MEHLWNTb HENPUEMHI PaKTOpM onepaLii ANA NaLiEHTIB B
NO/IbOBUX YMOBaX.

MOoTy»KHiCTb Jfla3epa poO3paxoBaHa HA CMEKTP Pi3HWUX [AOBXWH XBW/Ib BUMNPOMIHIOBAHHA, AKi
[,03BOJIATL NPOBOANTU: PO3CIYEHHA, Banopu3aLii Ta Koaryaauii 6ioTKaHWHM. Po3TalyBaHHA ONTUYHOTO
po3'eMy 415 ONTUYHOTO BOSIOKHA 3MEHLMTL PU3UK NONOMKM poboyoro cBiTAoBoAa Mig Yac poboTu Ta npu
nepeHeceHHi. PyHKLiOBaHHA B NMOAbOBMX yMoBax 3abe3neuntb axepeno 6e3nepebiiHOro KMBAEHHS.
Ons KOHTPOMO  BMXiQHOT MOTYXKHOCTI  3aNpoMNoOHOBaHO BOyAyBaTM  BMMIpHOBAY  MOTYXKHOCTI
BMMPOMIHIOBaHHA AMCTaNbHOMY KiHLi poboyoro cBiT10BOAa.

Pob6oTa nasepa 6a3yeTbcs B LUMPOKOMY CNEKTPasIbHOMY AianasoHi. Tomy, y daxiBLiB € MOXKANBICTb
NPoBeCTM onepaTMBHE BTPYYaHHA B MEBHIM 30Hi, He 3a4inaluu MNpu LUbOMY HABKOJMLIHIX 340PpOBUX
TKaHWH.

[0 TOro *K Ha MiCLLi PO3CiYEHHS LWKipW Na3epom He BiabyBaeTbca pyodLIOBaHHA TKAHWH, BiAHOB/IEHHSA
NPOTIKA€E 3a paxyHOK pereHepaLii TKAaHMH. TO6TO Mana TPaBMaTUYHICTb onepadii Yepes He3HaYHY LWNPUHY
po3pi3y, O4HOYACHOI Koarynauii cyauH i iCTOTHOro 3HWeHHA KposoTedi. Kpim TOro, Ha BigmiHy Big,
3BMYAMHOro CKa/fbnend, BUMNPOMIHIOBAHHA na3epa abcontoTHO cTepunbHO. BHacnigok ycboro
nepepaxoBaHOro nepios 3aro€HHA PaHM CKOPOUYETLCA B ABA-TPU Pasu.

BUCHOBKW. 3aNpONOHOBAHO BMKOPWUCTAHHA aBTOHOMHOTO JIa3epHOro CKanbnento gna pobotn B
No/IbOBUX YMOBaX, OCHOBHa LUi/Jib MOMATAE B TOMY L0 KOHCTPYKLiA MA€E KOMMAKTHUA PO3MIp,
BOJIOFOCTIMKICTb Ta 3aXMUCT BifA, 30BHILLHLOTO 3a0pyAHEHHS NPWIaAy, 3 aBTOHOMHUM KUBJIEHHAM.

Mepenik nocunaHb:

1. TexHiYHa AOKYMeHTalia A0 anapaTy (ckanbnesnb) NasepHUn XipyprivHUMA meauyHui
O0AIHOXBMIbOBMI abo aBoxeunbosuit JICM- "IPE-Montoc”. IPG Photonics Corporation.-2018-Vol.2- ¢.1-2

MpumeHeHWe ANOAHOIO Na3epPHOro CKanbnens B ambynaToOpHOM XMPYPruyeckon CTomaTonormm
/ A.A. Kynakos, J1.LA. TpuropbsaHu, A.C. Kacnapos, B.M. MwuHaes. — ®PIY «UHUUC wn YNX
PocmeaTtexHonorminx».- 2008-Vol.4-cT-3-8
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NPOrPAMHUIM 3ACTOCYHOK A1A OLIHKU MMOBIPHOCTI PU3UKY PO3BUTKY CYINTIOEOBUX TA
NO3ACYINNOOBUX MOLUIKOAXEHD Y NALIEHTIB 3 APTPUTOM
€dpemosa C.B., Nlopoaeubka O.K.
HauioHanbHUI TEXHIYHWUI YHiBepCUTET YKpPaiHM «KMIBCbKUIM NONITEXHIYHUI IHCTUTYT iMeHi Irops
CikopcbKoro»
e-mail: sofjarammstein@gmail.com, o0.nosovets@gmail.com

NMoan 3 FOPA noTpebytoTb NOCTiHOI NiATPUMYBaNbHOI NiKyBa/ibHOT Tepanii. Y 3B’A3Ky 3 TUM, WO
XBOpPO6a MOYMHAETLCA B AUTMHCTBI, OCHOBHOW MpobiemMoto € nepexig 3 AMTAYOI CUCTEMM OXOPOHMU
340p0B’A A0 fopocnoi. B nepiog Lboro nepexoay BTPAYaEeTbCA Yac NiKyBaHHA, LLLO 3arPOXKYE OTPUMAHHAM
iHBanigHocTi. Came Tomy icHye noTpeba y BeAeHi NaLieHTiB Ha NOCTiMHIN OCHOBI.

Merta: MeToto poboTn € nobyaosa cuCTeMM ANS OLIHKM CTaHy XBOpobM aitelt y BiaganeHomy
nepiogj 3 ypaxyBaHHAM NpOBeAEHOro /NiKyBaHHA, Ta CTBOPEHHA MPOrpPamHOro Ao4aTtKy, AKUIA 34iACHIOE
BeAeHHA nauieHTis 3 FOPA.

B AKoCTi KniHiYHOro matepiany AochnigyKeHHs Oyna BMKopucTaHa 6asa gaHux xBopux Ha HOPA
(toBEHINbHMI peBMaTOIgHMI apTpUT). 3aranbHa KiNbKiCTb NALLEHTIB, AKi noTpanuau go 6asu gaHux 289
ocib, a came 148 xkiHOK Ta 141 4onosik. Bik XBOpMX 3HAX0AUTbCA Y MeXKax Bif, 16 fo 57 pokis, cepeaHil
BiK - 26,1 pokiB.

3 MeTolo OLHKK CTaHy XBopux Ha OPA 6ynu nobyaosaHi moaeni ouiHKM BigAaneHoro craHy 3a
nokasHukamu JADI A Ta JADI E. |lHAEKC NOWKOAXKEHHs toBeHinbHoro aptputy (JADI) — ue KAiHiYHuiA
iHCTPYMEHT, SKni Bigobparkae 3arasbHui bionoriyHnit pesynbtat FOPA. BiH cknaaa€eTbea 3 ABOX YaCTUH:
OfiHa NpucBAYEHa OLiHLi NowKoaXeHHA cyrnobis (JADI-A), a apyra npucBaYeHa oLiHui no3acyrnobosux
nowkoaeHb (JADI-E). Ans nobyaoBM BUKOPUCTAHI MeTOAM NiHIMHOrO NporpamyBaHHA AKi 403BOAUAU
OTPMMATM MaTEMaTUYHI MoZeni, WO MOXyTb OyTM 3acTOCOBaHi A/A PO3PaxyHKY BULLLEBKa3aHUX
MOKa3HMKIB 3 ypaxyBaHHAM MOYaTKOBOro CTaHy XBOPOro Ta MPOBEeAEHOrO NiKyBaHHA. TOYHICTb moaenen
oLjiHIOBaNacb Ha HaBYasbHil BMbipLi (20%) 3a NnoKa3HMKOM KoedilieHTy aeTepMiHauii: a came 0,963 ana
«JADI-A» Ta 0,913 ana «JADI-E». Mogeni 6ynn BUKOpUCTaHi y ronoBHOMY ¢GyHKLiOHani nporpamHoro
3aCTOCYHKY. [laHW AOAATOK AA€E MOXKAMBICTb BeCTU 06K, A0AaBaTM HOBMX, Ta NPOBOAMTU OLLIHKY CTaHy
xgBopux Ha FOPA. Buraag AaHoro nporpamHoro Ao4atky HaBegeHo Ha puc. 1.
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2 Kososa Onwra borganiesa k) 1 1.25 2 1 ﬂ

3 Npycedko Hatanas Eerevissa 19 1 1.73 68 i B

4 Tonoexo Pycnaw 18 2 18 65 i a

PucyHok 1. lonoBHa CTOpiHKa

BuUcHOBKM: B pe3ynbTaTi 4aHOT poboTH OTPMMAHO NPOrHOCTUYHI MoAeNi, AKi A03BONAOTb OLLIHUTU
CTaH XBOPMX Ha OBEHIIbHUI peBMaToigHMI apTpuT y BigaaneHomy nepioai. CTBOpeHO nporpamHui
00[aTOK, AKUI 3AiCHIOE BeAeHHS nauieHTiB 3 FOPA Ta ae MOX/UBICTb CNPOrHO3yBaTK CTaH XBOPOTO.
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PO3POBKA AJITOPUTMIB NNIKYBAHHA IIOMU
3eneHcbkuin K.X., Lyp B. €.
HauioHanbHWIM TEXHIYHMIA YHiBEPCUTET YKpaiHK
«KWiBCbKMIA NONITEXHIYHMI IHCTUTYT imeHi Iropsa CikopcbKoro»
e-mail: bs11mp-sve-fomi23@Ill.kpi.ua

OHKOAITUYHI BipycH -- FeHETUYHO 3MiHeHI, 34aTHi 40 pennikauii BipycK, aAki iHDiKyIOTb PaKoBi KNITUHK
Ta PO3MHOMKYIOTLCA B HUX, a/sie He 3aBAal0Tb LWKOAM HOPMANbHUM KNiTUHaM. Koan 3apaXkeHa KniTuHa ruHe,
BMBINbHAIOTLCA | NOWMPOOTLCA 6araTo HOBOYTBOPEHMX BipYCiB i 3apakatoTb CYCiAHI NYXAWUHHI KAITUHM.
MpoBeAeHO NiKyBaHHA OHKOANITUYHUMMK Bipycamu (OB) i NpoAOBXKYE aKTUBHO TeCTyBaTUCA B KAiHIYHUX
BMMNPOOYBaHHAX Ha Pi3Hi BUAM PaKy i3 BUKOPUCTAHHAM PisHOMaHITHUX Bipycis [2], BpaxoBytoun ONYX-15,
Bipyc npoctoro repnecy (HSV) i npoctatocneumdiuHmii ageHosipyc CN706 i CN708. MeTa nossrae y Tomy,
wob nobyaysaTn Moaenb, Aka GiKCYe B3aEMOAi0 MiXK 340POBUMU NYXIMHHUMWN KNITUHAMM, iHDIKOBaHUMU
NYXAUHHUMU KNiTUHaMK, Bipycamu Ta makpodaramu Ta TNF-¢ , Skuii BoHM BupobaatoTb. Mogenb PDE
6a3syeTtbca Ha [2,3]. Ane TyT mu chopmynoemo moaenb ODE nonynauii. Lile ckopoyeHHA A03BOUTbL HamM
NPOBECTU AETAaNIbHUIN AMHAMIYHUI CUCTEMHUI aHaNi3 MoAeni, a TaKoX aHani3 ii AK 3agadi oNTUManbHOro
KepyBaHHA. EbeKTMBHICTb 060X MeToAiB NiKyBaHHSA WAAXOM iH’eKuji Bipycy Ta iHribiTopy TNF- & aHanisyeTbcs
Y KOHTEKCTi pagiyca Nyx/JIMHU, Lo NPU3BOANUTD A0 HEOBXiAHOCTI PO3raaLy NPOCTOPOBOro PO3MNOLINY NYX/UHM.

BuKOHaHO aHani3 BNAMBY Ha NyXMHY BipycHOI iH eKLii Ta iHri6iTopy TNF- ¢ Ta peaKuii cuctemu Ha pisHi
1031, 30KkpemMa edeKTUBHICTb Tepanii, MatouM Ha MeTi MiHIMI3aLilo pasiyca NyxanHK.

Y Bunagky iHribitopie TNF-& nobiyHi edeKTn BKAOYAOTb OMOPTYHICTUMYHI iHeKUji, TaKi Ak
Tyb6epKynbo3, NicTepos i nTHeBMoUMCTO3. byBatoTb i NOBIYHI ABULLA Y TOMY YMCAi CUCTEMHUI BOBYAK, 3aCTilHa
cepLeBa HeOCTaTHICTb Ta 3aranbHi iHPeKuii [1]. Yepes wi nobiyHi epeKTn KiNbKiCcTb A03yBaHHA MaEe byTu
ONTMMIi30BaHa 419 MaKCcUMi3aLii edeKTy Ta MiHimi3aujii HeraTuBHUX NO6IYHNX edeKTiB.

MaTtemaTlyHa MoAenb AMHAMIKM Fniomu ABnsie coboto cuctemy 4-x HeniHiiHUX gudepeHLinHnx
PiBHAHb i3 BiANOBIAHMMM NOYATKOBUMU yMOBaMMU. MNOLLYK pO3B'A3aHHA L€l cUCTEMWN PiBHAHb BUKOHYETbCS
YMCNOBO-aHANITUYHMM METOLOM i3 3aCTOCYBaHHAM iHTErpasbHOro nepeTBopeHHs flannaca [4].

MaTemaTuyHe MoAentoBaHHA L€l CUCTEMU BUKOHYETHCA 3 METOH0 BU3HAUYEHHA NapameTpiB moaeni, AKi
CYTTEBO BM/MBalOTb Ha PO3BMTOK XBOPOOM, Ta CMHTE3Y BIfNOBIAHOI CMCTEMM KepyBaHHA LM MPOLECOM
(BM3HAYEHHSA ONTUMAIbHUX PEXKMMIB iIKYBAHHSA).

MNepenik nocunaHb

1. Auffinger D., Ahmed A., Lesniak M. Oncolytic virotherapy for malignant glioma: Translating
laboratory insights into clinical practice, Front. Oncol., 3, 2013, pp. 1--32.

2. Ratajczyk E., Ledzewicz U., Friedman A. The role of tnf-& inhibitor in glioma virotherapy: a
mathematical model, Mathematical biosciences and engineering, V. 14, No 1, 2017, pp. 305--319.

3.Jacobsen K., Russell L., Friedman A. Effects of CCN1 and Macrophage Content on Glioma Virotherapy:
A Mathematical Model, Bull Math Biol., 2015, 29 P.

4. Zelensky K. Kh., Kuzmenko D. Mathematical modeling of vaccination effects to the antiviral immune
response Modern engineering and innovative technologies, Issue 20/Part 1, 2022, P. 67--75 (Index
Copernicus) DOI:10.30890/2567-5273.2022-10-01-036.
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MOAENIOBAHHA NOKA3SHUKIB Y/IbTPA3ZBYKOBOIO AOC/NIAXKEHHA ANA OLIHKU KAPAIONON4YHUX
NATO/IOTIA Y HOBOHAPOAXEHUX MICNA ONEPATUBHUX BTPYYAHb
KaniHoscbKka B.B., Nlopogeubka O.K.
HauioHanbHWUI TeXHIYHUI yHiBepcUTeT YKpaiHM «KUTBCbKUIM NONITEXHIYHUIM iIHCTUTYT iMeHi lrops
CikopcbKoro»
e-mail: kalinovska.bohdana@Ill.kpi.ua, o.nosovets@gmail.com

KoapKraLis aopTu Ta rinonnasisa gyrm aopTv € O4HUMM 3 HANMOLIMPEHILINX 3aXBOPHOBaHb CEPLLEBO-
CYOMHHOI CUCTEMM Ta TPANAAOTLCA Y KOMKHOMO APYroro 3 LWecTu Ha TUCAYY HAapOAXKEeHMUX, Lo CTaHOBUTb
4-8% Big ycix cepueBo-CyANHHUX XBOPOO, i 3aiMae YyeTBepTe Micue 3a 4acTolo, 3 pPiBHEM /JI€TaNbHOCTI
6inbwe 90%. AKTya/lbHUM € CTBOPEHHA MPOrHOCTMYHMX MoZenen, Wo A03BO/ATb BiAC/iAKOBYBaTU
NO3MTUBHY abo HeraTMBHY AMHAMIKY Micna XipypriyHOro BTPy4YaHHA 33 AOMOMOFOK NPOrHO30BAHMX
YNIbTPa3BYKOBUX MOKA3HUKIB, LLO B CBOIO Yepry AOMOMOKE 3HM3UTU PiBEHb CMEPTHOCTI cepea AiTen 3
O3aHUM 3aXBOPIOBAHHAM.

MeTa: MeTolo pfgaHoi pobOTM € MOMKAMBICTb NPOrHO3yBaTM MOKA3HUMKU  YNbTPA3BYKOBOIO
pocnigxeHHs (Y34) y BigganeHomy nepiogi AnAa HOBOHAPOAKEHNX 3 KOAPKTALLIEID a0pTM Ta rinonnasieto
Ayrv aopTu nicnsa onepaTtUBHUX BTPy4YaHb.

KniHiyHi AaHi Ha ocHOBI AKMX ByN0 34iiCHEHO MOoAEeNtoBaHHS CKNagatoTbea 3 445  nauienTiB go 1
POKY XUTTA, AKMM Byn0 34iicHeHO XipypriyHe nikyBaHHA rinonnasii ayrm aoptu. basa aaHmnx dopmysanach
B «HauioHanbHOMY iHCTUTYTI cepLeBO-CyaMHHOT Xipyprii imeHi M. M. Amocosa» 3 2011 no 2019 poku Ta
MiCTUNA KNiHIYHI, AoonepaLiliiHi, iHTpaonepaLiliHi Ta nicnsonepaLiinHi XapakTEKTUPUCTUKM XBopuX. [o Ta
nicna onepauii ycim gitam nposeaeHo exoKapaiorpadito, 3a3Hayany NOKa3HUKM KOXKHOIFO CermeHTa ayru
A0PTWU, Z-score ANA KOXKHOTO CErMeHTa AyrM aopTu, TPaSieHT CUCTONIMHOIO TUCKY Ta GpaKLito BUKNAY.

B AKocTi meToAy AoCniaKeHHA 06paHO MeTos, rpyrnoBOoro ypaxyBaHHA apryMeHTis. Bca Bubipka 6yna
nogineHa BMNagKoBMM YNHOM Ha TPW YaCTUHU AN OLiHKK AKoCTi mogeni: 70% paHux (HaB4anbHa BMbipKa)
BMKOPWUCTOBYBasacb Aaa NO6YyAOBM MHOXMHM Mogenel MpPOrHo3yBaHHA mMokasHukis Y34, 20%
(eksameHaujiHa BMbGipKa) — anAa Biabopy Halbinbw TOouHOI moaeni Ta 10% (TectoBa BMbipKa) — Ans
He3aNeXHoi OUiHKM ePeKTUBHOCTI Moaeni.

B pe3ynbTati MogentoBaHHA 6yn0 OTPUMAHO 8 NPOTrHOCTUYHUX MOoAeNel A1A KOXKHOIro NOKasHUKA
Y3[. 3MiHHi WO BWKOPUCTOBYBA/UCL: CTaTb, BiK (B MicAuAX), rpagieHT, TPUBaANiCTb onepauii, WTy4yHa
BEHTUAALA NereHb nicns onepauii (roguHM), MeToauKa peKoHCTPYKLi, dpakuina Bukmay, cermeHtu (A, B, C
— BianoBiaHoO), Z-score ana cermeHTis (A, B, C — BignosigHo).

Tabnuuya 1 — Pe3synbTatv KoediuieHTiB aeTepmiHauii gna 8 mogenen

BuxigHi 3miHHI HaBuaHHA EKk3ameH Tecr
Gradient 0.86741 0.83159 0.825734
A segm 0.89124 0.85147 0.824723
Z-A 0.87715 0.85781 0.825473
B segm 0.86547 0.84472 0.815513
Z-B 0.82241 0.81582 0.804832
Csegm 0.87582 0.85473 0.834234
Z-C 0.80921 0.81743 0.864751
FV 0.90753 0.89253 0.852465

BucHoBKK: B pesynbTaTi gaHoi poboTM OTpUMaHO 8 MPOrHOCTUYHMX MOAEeNEeN, fAKi A03BOMAOTb
CMpPOrHo3yBaTW MOKAa3HMKKM ¥Y3[ Ana HOBOHAPOAXKEeHMX y BigaaneHomy nepioai. OUiHKA AKOCTI JAHMX
Moze el Ha TecToBiN BUDipLi f030/1MNa OTPMMATK NOKA3HMKK aeTepMmiHauii Big 0.86 o 0.8, o A03BONSE
CTBEPAXKYBATM NPO MOXKJIMBICTb iX 3aCTOCYBaHHS B NOAA/bLWIiA pO3pP0o6L,i NPOrpamMmHOro 3aCToCyHKyY
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NOPIBHAJIbHI XAPAKTEPUCTUKU NPOBIAHUX BIOMEXAHIYHUX NMPOTE3IB KUCTI
KoposkiHa B.I., binowwnubKka O.K.
HauioHanbHWIA TEXHIYHWUI YHIBEpCUTET YKpaiHu
«KUWIBCbKMI NONITEXHIYHWUI IHCTUTYT imeHi Iropsa CikopcbKoro»
e-mail: vasilisatsybulko@gmail.com

Bcryn. [MonuT Ha npoTesn KiHWiBOK B YKpaiHi AeAani pocte, TOMy Hapasi NMUTaHHA MOKpaLLeHHA
OaHnx BMpobiB € Be/ibMUM akTyanbHUM. Hapasi y cBiTi BiabyBaeTbCcA nepexia Big MexaHiuHMX npoTesiB Ao
H6ioMmexaHiYHUX, AKI MalOTb BULLLi CMOXKMBYI SKOCTI, afie 1 BULLLY LLiHY.

OCHOBHa 4YacTUHa. B TenepilwHin Yac Ha PUHKY € 6e3ni4 BUPOBHMKIB NPOTE3iB KMCTEM 3 Pi3HUMMU
XapaKTEPUCTUKAMM Ta MOXKIMBOCTAMU. A NnpoBeAeHHA Aoc/iaKeHb byn0 06paHO NpoTe3n KUCTEN, fAKi
CXOXKi MixK cOB6010 33 XapaKTepPUCTUKAMM, @ BUPOOHMKamu €: Taska, Covvi Ta i-Limb.

KoxeH npoTe3 Mae MOOINbHUIA 3aCTOCYHOK, AKMMA € CYMIXKHOK TEXHIYHOK CUCTEMOLO, LWLO
3abe3neyye 404aTKOBI CMOMKMBYI AKOCTI — KepPyBaHHA XBaTaMM, pefaryBaHHA XBaTiB, HABYAHHA KepyBaHHIO
Ta iHWi. Hanbinbw BaHTaXonignomMmHMMKM npoTesamu cepen HaBegeHux € Covvi Ta i-Limb, aki moxyTb
nigHaTM 8o 90 Kr [1, 2], npu uboMy CTaTUYHE HaBaHTaXeHHA Ha naneupb gnsa Covvi ctaHoBUTbL 16 Kr [1], a
ans i-Limb — 20-32 Kr [2] B 3a5n1eXHOCTi Big, po3mipy KucTi. B uei yac Taska moke nigHati amwe 20 Kr. Ane
BMPOOHMK Taska 3a3Hauvae ocobamBicTb y CBOIlM po3pobLi — BOHA € EANHOLO BOAO3axUCHOLO [3]. Y aaHii
KMCTi BOA03aXMLLEHICTb peani3oBaHO 3a 4OMNOMOro BOAOHENPOHUKHUX 3’ €4HaHb YHIKaNbHOT PO3PO6KH i
LLe HAaZla€ MOX/IMBICTb KOPUCTYBaYy 3aHypOBaTK Yy BOAY NPOTe3 A0 3amn’ACTKOBOro 3'€4HaHHsA, a B Covvi Ta
i-Limb npotes 3axuuieHnit TinbKKM Big 6PU30OK BOAM Ta MWUAY CUNIKOHOBOK pykasuuet [1, 2]. Akwo
NOPiBHIOBATK Yac, 3a AKMIM 34IMCHIOETHCA NOBHE BIAKPUTTA Ta 3aKPUTTA XBaTy, TO BiH ManKe 04HAKOBUM
ANA UMX Tpbox npoTesiB i ctaHoBUTbL 0,7-0,8 c. Mpu uboMy ana K1cti Taska nponoHyeTbea 23 pi3Hi xBaTH
Ta MOXK/UBICTb cTBOptoBaTU BaacHi [3], ana Covvi ue Tinbku 14 xBartis [1], a ana i-Limb — 18 [2].
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PucyHok 1 — MNpoTtesn KUCTi pisHMx BUpobHUKiB: a) Covvi Hand [1]; 6) i-Limb Ultra titanium [2]; B) Taska
Hand [3]

BucHoBKK. [lichA npoBeaeHOro aHanisy pPisHOMaHITTA NpPoOTesiB Ha PUHKY 3 PisHUMMU
XapaKTEPUCTMKAMM Ta MOXK/IMBOCTAMM MOXKHA CTBEPAMKYBATH, LLLO He iCHYE ifeanbHOro NpoTesy, AKNN bu
3abe3neunB KopucTyBayva ycima ¢yHKUiamM. Moganblwi po3pobKM MOXKYTb ByTU cnpAMOBaHi Ha NOBHY
BOA03aXMLLEHICTb MpoTe3y, 306iNblueHHA BaHTaXONiAMOMHOCTI, PO3WMpPEHHA XBaTiB, 3MiHYy cnocoby
KepyBaHHA i NOKPaALLEHHA ICHYIOUMX, Ta iHWe.

MNepenik nocnnaHb:

1. The COVVI Hand. [EnekTpoHHMiA pecypc]. — Pexkum goctyny: https://www.covvi.com
(naTa 3BepHeHHs: 28.11.2022).

2. i-Limb Ultra titanium. [EneKkTpoHHMN pecypc]. - Pexxum  poctyny:
https://www.ossur.com/en-us/prosthetics/arms/i-limb-ultra-titanium (gata 38epHeHHA: 25.11.2022).

3. The TASKA Prosthetic Hand. [EnekTpoHHMIA pecypc]. — Pexum pgoctyny:
https://www.taskaprosthetics.com (aata 38epHeHHs: 29.11.2022).
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CYYACHI TEXHONOrIT BATOTOB/IEHHA TUTAHOBUX 3YEHUX IMM/IAHTIB
Kyxap O.M., lonembioscbka O.1.
HauioHanbHWIA TEXHIYHWUI YHiBEpCUTET YKpaiHu
«KMIBCbKMI NONITEXHIYHUI IHCTUTYT iMmeHi Iropsa CikopcbKoro»
e-mail: kuhdiana@ukr.net

TuTaH nocigae dJinbHe Micue cepen ycix MmaTtepianis, BWKOPUCTOBYBAHWX B AEHTaNbHil
imnnaHTonorii. B cyyacHomy cBiTi icHye 6e3ni4 TexHoNOri BUPOOHMLTBA TUTAHOBMX 3YOHUX iMNNaHTIB, B
OCHOBY SIKMX MOK/MALEHO MPOLLEC CTBOPEHHA MOYATKOBOI OCHOBW iMMNAHTY A1A NoAanbluoi 06pobKu.
[aHui eTan BUroTOBNEHHA BiAOYBAETLCA HA TOKAPHMX CTaHKax abo wnaxom 3D-gpyKy.

TpaAnLiiHO BUTOYYBAHHA HA TOKAPHMX CTaHKaX NPOXOAUTb i3 BUKOPUCTAHHAM TUTAaHOBOMO NpyTa
OO0B¥WHOW 6inA 1 m Ta wupmHoto B 10-15 MM, AKMA NOMILLAIOTb B OCHOBHY po604y YaCcTUHY TOKAPHOro
CTaHKa Ta BBOAATb NapamMeTpu 1A BUTOUYBAHHA. B pe3ynbTaTi CTBOPHOETHCA 0A4pPaA3y AECATOK MOYATKOBUX
iMnnaHTiB, AKi NoTpebyloTb noganblwoi 06pobKu. Mig yac poboTM cTaHKa BiAOyBaeTbCA BMpPiI3aHHA
iMNNaHTy HeobxigHOro po3mipy Ta GopmMu, ane TaKoXK i 3abpyAHEHHA NOBEPXHi iIMNAAHTY MAWMHHUM
MACNOM Ta iHWMMKM OpraHivyHMMM peyvoBMHAMMU. [licna LbOro NPOBOAATL KOHTPO/Ib TOYHOCTI PO3MipiB
iMNNaHTIB BigNOBIAHO A0 CTAHAAPTIB 33 AONOMOIOK CTAHKIB 3 YMC/NIOBUM MPOrPaMHUM YNpaBAiHHAM.
MepeBipKa TOYHOCTI BUTOTOBAEHHS 34iACHIOETLCA HE TiNIbKM AJ/151 30BHILLHIX NapameTpiB 3yOHOro imnnaHTy,
a " ANA BHYTPILLHIX.

BurotosneHi wasxom 3D-gpyky 3yOHi iMnaaHTM oTpuMmyloTb Ha 3D-npuHTEepax 3a A0MNOMOrolo
HaBeAEeHUX HUXKYE TEXHOOTIN:

1. Bubopye nasepHe chikaHHA. MNpu LilA TEXHONOrIYHIN 06pobLi cneuianbHUN NOPOLLOK 3
MeTaJly HaHOCUTbCA MOLWApOBO, WO A03BOJIAE MOETANHO KOHTPOJIOBATU AKICTb IMMIAHTY, @ NPUHTEpP
3anikae NoKpUTTA BUOIPKOBO.

2. Bubopye nasepHe niaBneHHA. IMNaaHT BUPOBAAETLCA 3 APiOHOANCNEPCHOTO MOPOLLKY,
AKUIN PO3NNABNAETHCA 1a3ePHMM NpomMmeHem. [ToCTyNnoBO Wapy NNaBAATLCA | 3aCTUMatOTb, 3@ PAXYHOK YOro
KOHCTPYKLA BUXO4MTb TBEPAOLD i MiLHOMO.

ETanu BUrotoBieHHs imnaanTiB metogom 3D-4pyKy BKAOYatoTb B cebe moaentoBaHHA LMbpoBoro
iMNNaHTY B cnewjianbHii nporpami Ta 6esnocepeaHbo APYK KOHCTPYKLIiT Ha cnewjianbHOMY NPUHTEPI.

LaHi TexHonorii MatoTb CBOI NepeBaru Ta HeAONIKK.

BMroToBNEHHA HA TOKAPHWUX CTaHKaX [AA€ MOMK/MBICTb 32 KOPOTKMIN MPOMIXKOK Yacy BUFOTOBUTU
BE/IMKY KiNbKICTb iMNNaHTIB, NpoTe HeobXxiaHi AOAATKOBI eTanu AN KOHTPOJI0 TOYHOCTI Ta CTBOPEHHSA
KiHL,EBOro iMNAaHTy, WO BignoBigaTtMme ycim CTaHOApPTaM.

BurotoBneHHs waaxom 3D-ApyKYy € BUCOKOTEXHONOTMYHMM Ta TOYHMM BUPOOHULTBOM, AKe He
notpebye A0AaTKOBMX eTaniB A1A CTBOPEHHSA iIMNAAHTY, MPOTE CamM MpPoLec CTBOPEHHA BUPODOY 3aMmae
3HAYHUIM NPOMIXKOK Yacy Ta NoTpebye KOHTPOJIHO BUTOTOB/IEHHSA NPOTATOM YCbOTO LIUKAY.

OTKe, cyyacHi TexHosorii BUPOOHMLTBA TUTAHOBMX 3YOHWX IMNNAHTIB MalOTb MO3UTMBHI Ta
HeraTMBHI CTOPOHM, AKi BNAMBalOTb HA yce BMPOOHMLTBO iMNAAHTIB Ta NOTPeOYOTb KOHTPOJIKO AKOCTI
roToBOI NPOAYKLL.
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PO3POBKA TEXHIYHOIO ®AINTY HA MEAWYHWIA BUPIE — BIOCYMICHUIA
3YBHUIA IMNNIAHT
Kyxap A.M., Tonembioscbka O.1.
HauioHanbHWMI TEXHIYHWUI YHiIBEpPCUTET YKpaiHU
«KUIBCbKMI NOAITEXHIYHUI IHCTUTYT imeHi Iropa CikopcbKoro»
e-mail: kuhdiana@ukr.net

TexHiyHMI ¢dalin ue AOKYMEHTaLUif, fka MiCTUTb B COOi OCHOBHI YMOBM A/1A MNPOEKTYBaHHSA,
BUPOOHMLTBA, 06iry Ta ekcnayaTauii byab-aKoi npoAyKuii Ta € 060B’A3KOBOIO YMOBOI NPU BUPOOHULTBI
Ta peecTpay,ii 3ybHMX iMNNaHTIB AK MeguUYHNX BUPOGIB.

3y6Hi iMNNaHTU LWIMPOKO MOLWMPEHHI B Cy4YacHiA CTOMATONOrii, af)Ke BOHW JOMNOMaraloTb Yy
BiZAHOBNEHHI €CTETMYHOI MOCMILIKK, NPOLLECY KYBAHHA Ta AMKUii. 3y6Hi iMnnaHTM BigHOCATbCA A0
[OBroTEPMIHOBUX MeANYHUX BUPODIB, afrke BOHM MpPU3Ha4YeHi ana 6e3nepeBHOro 3acTocyBaHHA
npoTarom 6inbu Hixk 30 gHiB.

3a paxyHOK baraTtbox KniHiYHWX gochigyKeHHb 6yno aoseaeHo, Wo TUTaH € Hanbinbw HGiocymicHUM
META/IOM 3 IOACBKUMM KicTKamu. LIMPKOHIM Ha AaHWM MOMEHT € HOBUM METANIOM, AKMI BXKe NOYMHALOTb
LUMPOKO 3aCTOCOBYBATM Y CTOMATO/OTIi, NPOTe BiH He NOBHICTIO HAAIMHWI CBOEKD MiLHICTIO, a/1e MEeHLINI
3a LiHOIO Ta MA€E «HU3bKY CNOPigHEHICTb 3yBHOro HanboTy», WO 3abe3neyye YUCTOTY NMOPONKHUHM poTa.
Ha ocHoBi aHanisy Ta AoChigrKeHHA BNAacTUBOCTEM MaTepianiB Ha 6iocymicHicTb, 6yno BupiweHo
BMKOPWUCTOBYBATU TUTAH Ta LMPKOHIN ONA BUTOTOBNEHHSA iIMMNAHTY.

MeToto AaHoro gocnigxeHHs 6yna po3pobKa TeXHIYHOro Gainy Ha MeauUHKUIA BUpIb - BiocymicHMi
TUTAHOBMI 3yOHUI IMNNAHT 3 A0AATKOBO 0O6POOKOD NOBEPXHI LLUPKOHIEM.

OCHOBHi YacTMHMU, AKi BK/IOYAE TEXHIYHUI dainn Ha BiocyMicHUIA 3yBHUI IMNNAHT: 3arasbHUA ONKC
MeZNYHOro BMpoby, onnc BUPoOHMLTBA, iHbopMaL,ia Npo HeobXiAHI CTaHAAPTU, AKI BUKOPUCTOBYHOTbCA,
aHanis pu3uKiB, WO BWUHMKAOTb HA BUPOBHUUMX CTadifix, TECTM Ta KAiHIYHI AOCNigXKeHHA roToBOI
NPOAYKLUi, IHCTPYKLIA Ta meToau cTepunisau,ii.

OCHOBHI CTaHAapPTN 4N1A BUTOTOBAEHHA iMmn/aHTiB € cTaHgapTu I1SO ta ACTY, ki BKAo4YatoTb B cebe
npaBwnna, AKMX HeobXigAHO AOTPUMYBATUCA NPU BUTOTOBIEHHSA iIMMNAAHTIB.

TexHo0ria BUPOOHULUTBA BKAOYAE B cebe AOMOMiXKHIi poboTM, a came: MiAroTtoBKa nepcoHany,
nigrotoBka MOBITPsA, NiArOTOBKa MaTepiany Asia BMPOOHMUTBA, MiAroTOBKAa BOAW OYMLLEHOI; cTagji
OCHOBHOIO TEXHOJIOMYHOro MPOLECY: BUTOYYBAHHA iMMNAHTIB, KOHTPOJIb TOYHOCTI, 06pPObOKa MoBEpPXHi
iMNNAHTy, MNepeBipKa YMUCTOTM MNOBEPXHi IMNNAHTY, KOHTPO/Jb AKOCTI, CTepwWAi3auif; MaKyBaHHA,
MApPKyBaHHA Ta peKoOMeHZaL,ii A0 eKcnyaTay,ii roTOBUX iMMJIAHTIB.

Mpy BUrOTOBNEHHI Ta eKcnayaTauii NPOAYyKTY MOXe BWHMKATM HU3KA PU3MKIB, a came:
HEMOMJ/IMBICTb MPWKMUBAEHHA iIMNAAHTY, BUAANEHHA IMMNAHTY Yy pasi BiATOPrHEHHA, MepenomM iMNAaHTY,
NOMMWIKA BCTAHOB/IEHHA, PYX/IMBICTb iMNIAHTY, HAasBHICTb 3a0PYyAHEHHA Ta MOLKOAMKEHHS MaKyBaHHA,
BiACYTHICTb MOPMCTOCTI iMNAaHTY.

OCHOBHI TECTU rOTOBOrO IMNIAHTY NPOBOAATLCA 32 PAXYHOK PO3MILLEHHA JAHUX IMMNAAHTIB B XBOCTI
LypiB, afrKe came XBOCTM CKNAZalOTbCA 3 Ny6YacToi KiCTKM, iKa Ma€ NOAibHY aNbBEONSPHY CTPYKTYPY A0
HUXHbOI LLeNenn NIOANHU i Yy XBOCTaxX BifICyTHA NapeHxiMa KiCTKOBOro mMO3Ky xpebuis, maioum Takum
YMHOM BEJINKY CXOKICTb 3 NIIOACHKOIO LLLENENO0, WO AAE MOXKANBICTb A0CNIAUTU BiOCYMICHITL iMNNaHTY.

IHCTPYKL,iA BUKOPUCTAHHA AAaHOIO iMNIAHTY BKAOYAE B cebe BKA3iBKM 3 BUKOPUCTAHHSA, iIHCTPYKL,iIO
i3 3acToCyBaHHA, 3acTeperkeHHs, 3anobiHi 3axoaun, nepenik naToNOriYHUX peaklild, nepenik
NPOTMNOKA3aHb, CTPOK NPMUAATHOCTI Ta YMOBW rapaHTii.
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NPOrPAMHO-ANAPATHUA KOMNNEKC ANA 3HATTA HEMPO®I3I0NOMNYHMUX NOKA3HUKIB NYYHUKIB
B NPOLECI TPEHYBAHHA
Nuteakosa [.K., OsuapeHko I.P., binowwnubKa O.K.
HauioHanbHMI TeXHIYHWUI YHiIBEpPCUTET YKpaiHK
«KUIBCbKUI NOMITEXHIYHMM iIHCTUTYT iMmeHi Iropa CikopcbKoro»
e-mail: lytviakova.daryna.archer@gmail.com

I. AKTyanbHicTb

Ona pocArHeHHA BUCOKUX pe3y/ibTaTiB Npu NiAroToBLi YYHUKIB BEIMKY POJb BiAirpatoTb HE anlle
disMyHi  paHi, a i MopanbHa nNigroToBKa Ta BMXOBaHHA CrnopTcmeHa, o0cobanBO Yy CKnagHo-
KOOpAMHALMHMX BUAAX CNOPTY, A0 SKMX BigHOCUTbCA CTPiNbba 3 nyKa. [laHHi acneKTn TpeHyBaHb MaloTb
CBOE BigobpaXeHHA Yy MNOKa3HMKax HelpodisionoriyHoi aKTMBHOCTI, a came Yy OLUiHLUi cTyneHA
KOHLLeHTpaLi yBarn, WO € BA)K/JMBMM aCNeKTOM Yy KOperyBaHHi TpeHyBasbHUX Mporpam. AKTUBHO
p0o3p0b6AOTLCA METOAMKM OLIHKM LUMX XapaKTepPUCTUK AN1A Ky/aAbOBOI CTPinbbu, oaHakK, Hapasi He iCHYE
MeToAMK AN NYYHOro cnopTy. Po3pobKa KOMNAeKCcy OLiHKM BKa3aHMX NapameTpiB Ha ocHoBi EEl moxe
CTaTu yHiBepcanbHUM cnocobom BUABAEHHA MOMMUIOK Y TPEHYBaHHI Ta Nigbopy onTMmanbHOro cnocoby
iX BMpIiWIEHHA, ToAi AK HAa AaHWMN MOMEHT YCMilWHICTb MiAFOTOBKMU JIYYHMKIB 3aN€XKUTb BUK/OYHO Bif
[,0CBiAYEHOCTi Ta YyTAINBOCTI TpeHepa [1].

Il. MaTepianu Ta meTogun

Ons peectpauji EEM obpaHo 16-T KaHanbHWIN AiarHOCTUYHMIA KomnaeKc «TPEOAEKC» (pwuc.1, a).
Ctpinbba BMKOHyBanaca BignoBigHO A0 0COBUCTOro anropuTMy MaMCTpa CNopTy MiKHApOAHOro Kaacy
(puc.1, 6). byno 3actocoBaHo n’ATb cnocobis 3anucy EEl: 3 npuuinoBaHHAM no obnacti Ta B MmilleHb
NiTHbOTO CTaHAAPTY Ha AMcTaHuiax 3 m i 50 m Ta izeomoTopHe TpeHyBaHHA [2]. Ui cnocobu ao3soantotb
BUABMUTM HaMbinbw npobaemaTUyHi acnekTU: BNAMB MPULINIOBAHHA Ta AWUCTaHLUil, ocobamsocTi
i4,€0MOTOPHOIO TPEHYBAHHA.

MeToauKu Ocobucruii
3ifomy anroputh
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PucyHok 1 — a) 6/10K-cxema NporpamMHo-anapaTtHoro komnnaekcy; 6) ocobuctuii anropmutTm

Ona ouiHku pesynbTaTiB obpaHo nporpamy Expert Net 31.7.2013.0. byno BMKOPMUCTAHO HacCTymHi
MeToAM: KapTyBaHHA, Bi3ya/lbHUI Ta KOPenauiiHWIA aHani3n, aHani3 BKNAAiB PUTMIB, MiXKMiBKY/bHOI
acumeTpii, mediaHHOI YacToTu, rpadikiB cneKkTpis KaHani..
lll. Pe3ynbTaTt Ta 06roBopeHHA
EkcnepumeHTanbHe  OOCHIAXKEHHSA Ha  6asi po3pobsieHOro  anroputMy  peectpaduii
Helpo@di3ionoriyHoi aKTMBHOCTI JlyYHUKA A03BOJINAO BU3HAYUTM OCHOBHI MOMWIKU MPU KNacU4YHOMY
TPEHYBaAHHI, @ Came: «3aLi/ItoBaHHA», O4YiKyBaHHA MNOCTPiNy, BTpPATa KOHUEHTPALii, «nia10BAOBAHHA»
TOYKM MPULINIOBAHHA, HEBIANOBIAHICTb NepeHeceHHA yBarn, epeKTUBHICTb i4E0OMOTOPHOIO TPEHYBAHHA,
LLLO € OCHOBHMMM NOMMIKAMM NPU NiArOTOBL IYYHMKA Ta HE MOXKYTb OYTU BUABJIEHI iIHLWUMMW METOAAMMU.
Mepenik nocMnaHb:
1.KomnnekcHa xapaKTepuUCTUKa NiArOoTOBKU CTYAEHTIB, AKi 3aMMatoTbCA Ha HaBYa/lbHOMY BiaAineHHi cTpinbbu 3
nyky HTYY «KMNI»/0.B. A’akosa // AKTyanbHble Hay4Hble UCCe0BaHUA B COBPpeMeHHOM mupe — 2017 — BunycK
3(23) - c. 29-32
2.V.M. Antipov Portable tracker for neurophysiological research of sport shooting [EnektpoHHuit pecypc]/
V.M. Antipov A.A. Badarin, V.V. Grubov, V.B. Kazantsev, A.E. Hramov — 2022 — Pexkum goctyny Ao pecypcy:
https://doi.org/10.1117/12.2626382 25.11.2022, 20:4
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BUKOPUCTAHHA KY/IbTYP KNITUH B TOKCUKO/IOMIYHIN OLIHLI KOCMETUYHUX NPOAYKTIB
JlyueHko T.M., poHbKo J1.M.
HauioHanbHWUIM TEXHIYHKUI YHIBEpCUTET YKpaiHu
«KUWIBCbKMI NONITEXHIYHUI IHCTUTYT imeHi Iropa CikopcbKkoro»
e-mail: dronko-fomi@Ill.kpi.ua

Yepes Bumoru wono 6esneyHocTi Ta BiANOBIAHOCTI NPOAYKTY, BUXi4, HA PUHOK KOCMETUYHOTO NPOAYKTY
€ CMPaBXHiIM BUKAMKOM. Ha gaHuii yac B €Bponi 06ir KOCMETUYHMX NPOAYKTIB peryntoeTbca PernameHT No
1223/2009 sig 30 ancronaaa 2009 poKy «po KoCMeTUYHI 3acobmn», 1o 3abe3nedyye HopmaTuBHY 6asy ans
roToBOi KOCMETMYHOI MNPOAYKLi, @ roNoBHE MNOCTYNOBOro MNPUMUHEHHA TeCTyBaHHA HA TBapuHax AnA
KOCMETUYHUX LLiNe.

B VYkpaiHi Ha paHomy eTani BigOyBa€TbCA rapMoOHi3alis 3aKOHOAABCTBA Yy JAaHi  cdepi
3 3aKoHogaBcTBOM EBponeicbkoro Cotosy, Tak y ciuHa 2021 poky KabiHeT MiHicTpis YKpaiHM npuiiHAB
TexHiuHMn PernameHT, AKMIA NOBHICTIO Bignosigae Pernamenty No 1223/2009 «[po KocMeTWUYHi 3acobu»
AKUIN BCTAHOBIOE BUMOIM A0 KOCMETUYHOI NPOAyKLji, WO HAaZAETbCA Ha PUHKY, 3 MeTo 3abe3neyeHHs
BMCOKOTO PiBHA 3aXMUCTY 340P0B s IOANHU Ta 3aBOPOHAE TECTYBAHHA KOCMETUYHMUX NPENAPaTiB HAa TBApPUHaX.

OcCHOBHa YacTMHa 6e3nNeKkn KOCMETUYHMUX NPOAYKTIB 3a/1EXUTb Bif, TOKCUKOMOTIYHUX JaHUX PEYOBUH.
3apa3 BYEHi y MowyKax anbTepHATUB TECTYBAHHIO Ha TBApPMHAX A/1A NepeBipKM He3nekn KoCMeTUYHOI
npoAaykuii. Og4HMM 3 NepPCneKTUBHMX HaNPAMIB Wil ranysi € po3pobKa aNbTepHAaTUBHUX METO/iB TeCTYBaHHA
6e3neKn KOCMETUYHMX NPOAYKTIB 3 BUKOPUCTAHHAM KYAbTYPU KAITUHW.

Ha maHuit yac BYeHi nepebyBaloTb Ha MOYaTKy LWAAXY WOAO PO3POOKU in vitro MEeTOAiB KOHTPO/IO
KOCMETUYHNX NPOAYKTIB Ta iHrpeaieHTiB gna iX BUpobHMLTBA.

Po3pobaeHo meToauMKy nepesipkn GOTOTOKCUYHOCTI in vitro (95% Kopensauia 3 aHanisom in vivo), Lo
nepeabayae BUKOPUCTAHHA CTaHAAPTHUX KNITUH ¢ibpob1acTiB, OTPUMAHUX 3 KNITUH eMBPioHaIbHOT TKAHUHU
weenuapcbkoi muili (3T3), | HENTPaNbHUIA YepBOHUI BapBHUK ANA NOPIBHAHHA 50% cepeaHbol iHribyoYol
KoHUeHTpauii (IC50) 3 i 6e3 BnanBy coHAYHOI pagiauii [1].

ICHYye meToAMKa MNepeBipKM reHo Ta UMTOTOKCMYHOCTI 33 A0ONOMOro AiHil KAITUH KepaTUMHOUMTIB
moanun (HaCaT) Ta niHii KnituH ¢ibpobnactie ntoanum (CCD-1064SK) [2].

OKpiM reHeTMYHOi TOKCUYHOCTI, AJochnigKeHHa in vitro pobpe npeactaBneHi pns nepesipku
NoApasHEeHHs LWKipK Ta NnogpasHeHHA oyen [3].

Xo4ya meTtoam in vitro we He MOXKYTb MOBHICTIO 3aMiHUTM METOAM in Vivo, OgHaK ANA AeAKMX aHani3i.,
BXe ICHYE KopenAauia 3 metogamu in vitro. HesBa)kaloum Ha Te, WO BOHM MOKM WO He NiaTBepaxeHi gna
HOPMATUBHMUX LiiIei, ane MOXKyTb 6YTU BUKOPUCTaHI B CKPUHIHTOBUX AOCNI AKEHHSX.

Mporpec y AaHii chdepi 0biuse cTaTM PeBONIOLIMHOK TEeXHONOrielo, TOHTO TaKow, WO 3amiHHe
TECTYBaHHA Ha TBapWHaX Ta CTBOPEHHS HOBMX i 6e3neYHilnx NPoAyKTiB 3 eKOHOMIYHOO edeKTUBHICTIO Ta
cTabinbHicTio.

MNepenik nocunaHb:

1. Nabarretti BH, Rigon RB, Burga-Sanchez J, Leonardi GR. A review of alternative methods to
the use of animals in safety evaluation of cosmetics. Einstein (Sdo Paulo). 2022;20:eRB 5578.
https://doi.org/10.31744/einstein _journal/2022RB5578

2. Alnugaydan AM, Sanderson BJ. Toxicity and Genotoxicity of Beauty Products on Human Skin
Cells In Vitro. J Clin Toxicol 6: 315. doi:10.4172/2161-0495.1000315
3. Knight J, Rovida C, Kreiling R, Zhu C, Knudsen M, Hartung T. Continuing animal tests on

cosmetic ingredients for REACH in the EU. ALTEX. 2021;38(4):653-668. doi: 10.14573/altex.2104221.
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METOAU OGPOBKU MPT/KT 306PAXEHb TA X AHANI3
Martseesa I. O.
HauioHanbHWI TEXHIYHUI YHiBepcUTEeT YKpaiHu
«KUWIBCbKMI NONITEXHIYHWUI IHCTUTYT imeHi Iropsa CikopcbKoro»
e-mail: kazanceva.ilonka@gmail.com

CyyacHi meToau MmeguyHOT AiarHOCTUKM | BiomegUUHUX A0CNigKEeHb 3HAYHOK MIPOK FPYHTYHOTbCA Ha
aHanisi 306paxkeHb, OTPMMaHMX 3a AOMNOMOTOH TEXHIYHUX 3acobiB. Pazom 3 TUM, pilleHHA AiarHOCTUYHUX i
HayKOBMX 3aBAaHb npu poboTi 3 BisyanbHOW iHPOpMaLield BMMarae 3HaHHA cneundiyHMXx mertoais
dopmyBaHHA, peecTpalii, uudppoBoi 06pobku i aHanizy 306parkeHb.

MeTogoM peHTreHiBcbKoi Komn'toTepHoi Tomorpadii (KT) 306pakeHHA OTPMMYIOTb  LUISIXOM
obepTaHHA HaBKO/MIO MNaLiEHTA [)Kepena PEeHTreHiBCbKOro BUMPOMIHIOBAHHA, Ta [AETeKTopa, AKWUM
3HaXOAUTbCA Ha NPOTUNEXKHIM CTOPOHI Tina. 306 paXkeHHA B PeHTIeHiBCbKi Komn’toTepHilt Tomorpadii matoTb
B AECATKM pasiB Oinbluy, HiXK Ha TPAAULIMHMX PEHTIeHiBCbKMX 3HIMKaX, PO3A4iNbHy 34aTHICTb 3a MYCTUHOM
TKaHWH, WO Ao3sonse gobpe auvdepeHuUiloBaTU M'AKI TKAHWMHM, PO3AiNATU 300paKeHHs CTPYKTYP, fKi
HaKNaf4alTbCA OAHE Ha OAHe, i TOYHO BM3Ha4YaTU AiNAHKM NaTONOriYHMX 3MiH. MarHiTHo-pe3oHaHcHa
Tomorpadia (MPT) — HaliBaXKNUBIWUIA KNIHIYHWIA MeTon, AiarHOCTUKKM 6HaraTbox 3axBOplOBaHb IOAWMHM.
MarHiTHo-pe3oHaHCHa Tomorpadia — NpoMeHeBU MeToA, AOCNIAXKEHHSA, 3aCHOBaHU, K | KT, Ha oTpUMaHHi
nowaposux 30bpaxeHb. MPT aae 3mory aHanisyBatv i oTpumyBaTh 306pakeHHA BHYTPILLHIX OpraHiB, sKi
BiANOBIAalOTb He Ti/IbKM iX aHATOMIYHIA CTPYKTYpi, ane 1 iXHiM XiMi4HMM BNACTUBOCTAM Ta OTPMMYBATU
306parKeHHA NpaKTUYHO B Oyab-AKiA naowmMHi 6e3 3MiHM NONOMKEHHA TiNa NauieHTa, 3MIHIOYU NuLe
rPagieHTM MarHiTHUX NOAIB.

ObpobKka 306parkeHb Ta ix aHaniz. Metoau ob6pobkM Ta aHanizy meguyHux 306parkeHb A[atoTb
MOXX/IMBICTb ONUCY BXigHMX 300pakeHb y BUrNaAi BidyanbHux (Bubip 06'eKTiB, WO LiKaBAATb), KiNbKiCHUX
(winbHicTb, KiNbKICTb 06'€KTIB, LWLO LiKaBAATL), AKICHUX (iAeHTUdiKauin, Knacudikauina 06'eKTiB, LWLO LiKaBAATb)
Ta iHWKMX AaHuWX. TaKi MeToamn BNpoBagKyoTb ANA 6inbluoi epeKTUBHOCTI A0CNiAKEeHb MegUYHUX 306paXkeHb.
Tomy o0bpobka Ta aHani3 Bi3yasnbHOT iHGOpPMaL|i AK HAayKOBOM HanNpAM LUBMAKO PO3BMBAETLCA i LUMPOKO
BMKOPUCTOBYETbCA B rany3ax biomeauyHoi iHXeHepii, meanyHoi i3ukM Ta iHGopmaTUKM. OCHOBHUMM
3aa4amMm HaBeZeHOro HayKOBOTrO HanpsMKy €: MOKpaLLeHHA AKOCTI 306paKeHb, BigTBOpPeHHA 306parkeHb,
BM3HAYEHHA CTPYKTYpU 306paXkeHb, BUAiNeHHA CKNaaoBux 06’eKTiB 306pakeHb, BU3Ha4eHHA dopmu 06’eKTiB
306paXkeHb, BU3HA4YEHHA nepeMmileHHA 06’ eKTiB 306 paXkeHb, BU3HAYEHHSA 3MICTy 306 parKeHHA, COPTYBaHHA
306parkeHb, Knacnodikauina 306paxkeHb, NOLWYK 306parkeHb TOLO.

MorKHa BMAiAMTU Taki eTann 06pobkm 306parkeHb:

1. NMonepeaHa obpobka. ®a3a nonepegHboi 06POBKKU yCcyBae BiAXMAeHHA, MOB'A3aHi i3 cMcTeMOtO
reHepau,ii 306paKeHHs, i SMEeHLUYE LWyMu.

2. 3MiHa KOHTpacTHOCTI 306pakeHHA. AHani3 ricTorpamy gonomarae cyauTu Npo AKiCTb oumMdpyBaHHA.
AKLWoO ricTorpama mae HeniHinHUIA po3noain, To 6arato aetaneit byge sTpayeHo. Onepadujii o BUPiBHIOBAHHIO
ricTorpamu NOKpaLLyoTb KOHTPACTHICTb 14, BigNOBIQHO, BiAobparkeHHs geTaneu.

3. CermeHTauis. Ua ¢a3a 06pobku 306parkeHHA i30/110€ OKpeMi enemeHTH 306pakeHHsA (opraHu,
KNiTUHW 11 T.4.). MeTopa 3acHOBaHM Ha iaeHTUIKaLii ogHaKOBMX NiKCeNiB 3 AONYCTUMUM PiBHEM MOXUOKU.
MopiBHAHHAM ABOX Pi3HMX 32 YaCOM CErMeHTOBaHMX 306 paXkeHb BUABAAIOTb ANHAMIKY.

4. Po3paxyHOK napameTpiB. Po3paxyHOK NiHiMHMX 1 06'eMHUX NapameTpiB aHAaTOMIYHUX YTBOPEHD.
IHTepnpeTaujia 306 pakeHb.

OujiHtoo4M 306parKeHHA, MOXKHa BUAINUTK We Binblue abcTpaKTHOT iHpOopMaLLii, Lo € KOPUCHOW ANnA
AiarHoCTuKM Ta Tepanii. OuiHOBaHHA 306paXkeHHA MOXe 3AiMCHIOBAaTUCA AK 3aBAAKM Bisyanisauii, Tak i 3a
LO0MNOMOrOH0 KiNIbKICHUX aHaNiTUYHUX MeTOZiB.
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METOAUKA ONPALIIOBAHHA AAHUX B IIKYBAHHI HAAJIULLKOBOI BATU
0.B. MoHYeHKOo?, KaHA,. TexH. HayK, gou,, C.I. Kopuesa?, B.C. EpemeHko?, A.T.H., npod.,
0.B. Mpouok3, a.1.H., npod., 0.10. FoHuapyk3
'HauioHanbHwuit aBiauinHWii yHiBepeuTeT, YKpaiHa,
2HaujoHaNbHWUIA TEXHIYHMI yHiIBEpCUTET YKpaiHM « KUIBCbKMIA NOMITEXHIYHMI IHCTUTYT iM. Iropa
CikopcbKoroy,
3HauioHaNbHUI YHIBEPCUTET OXOPOHM 340Pp0B’s YKpaiHu im. M.J1. LLynuka
e-mail: monchenko olena@ukr.net

JdocnigKeHHs npuceaveHi obpaxyHKy METOAMK NiKyBaHHA HaA/JMWKOBOI Baru. [ocCnigxmeHHs
nposoannn B nepiog 3 2017 no 2021 poKM Ha KAiHiuHMx 6as3ax Kadegpu cimenHOT meauUMHM Ta
ambynaTopHo-noniKniHiyHoi gonomorn HMARO imeHni M. /1. LWynuKa. 3aranbHa KinbKicTb 06cTeXeHnx ocio
cknana 149, 3 HMx 128 naujieHT 3 apTepianbHOLo rinepTeHsieto (Al) Ta oXKUPiIHHAM | 21 0bCTeXeHUl - rpyna
BiAHOCHO 340p0BUX OCib. MauieHTH 3a Al Ta OXKUPiIHHAM Bynn po3nogineHi Ha 2 rpynu, paHAoMi30BaHi 3a
BiKOM, CTaTTIO Ta KOMOPHIAHOI NaToJOriED.

MpoBeaeHHi pocnigxeHHs 6ynM 3acHoBaHi Ha Kiaacuodikauii obpasi, maluM 3a OCHOBY
Knacudikauito obpasis 3a KpUTepiem MiHimyma BiacTtaHi [1]. Bubip pyHKLUil BiaCTaHi B AKOCTi iHCTpymeHTa
KnacudikaLii € pesynbTaToM TOro, LLLO HalbiNbLl o4eBUAHNI CNOCI6 BBEAEHHA MipM CXOXKOCTi AN1A BEKTOPIB
06pasiB, AKi MOXHa pPO3rNAAaTM K TOYKY B €BKNiZOBOMY NPOCTOPi - BM3HA4YeHHs iX 6AM3bKOCTI.
Baxknnsmum momeHTOM € BMBIp eTanoHa abo uLeHTpa Knacepa, AKUIM byae BiairpasaTy rofoBHY poJib B
nobyaosi knacudikatopa obpasiB 3a NpUHUMNOM MiHIMyma BiacTaHi. B npepcraBneHomy B poboTi
BMNAAKY TaKUM LEHTPOM Knacepa € Bubipka 340poBux ntogeit. Mipoto cxoxkocTi (noaibHocTi), Aka byae
nMoKknageHa B OCHOBY BMMIpIOBaHHA BiACTaHi MiXK obpasamn, Oyna 3actocoBaHa BiAcTaHb
MaxanaHobical[2]:

d* = (M, — M) (CO) (M, — My). (1)

MeTogmMKa 06paxyHKy AaHUX 3@ MPUHLMMIOM MiHIMyMa BiACTaHi:

1) pPO3paxyHOK MaTeMaTUYHOrO CNOAIBaHHA NO KOXXHOMY NMOKA3HWUKY Y KOXKHIN rpyni
(ocHOBHa, focniaHa Ta eTanoHHa rpyna);

2) pO3paxyHOK Ancnepcii N0 KOXXHOMY MOKa3HUKY Y KOXHil rpyni;

3) pPO3paxyHOK Pi3HULL MiXK cepefiHiMM 3HaYeHHSAMM OCHOBHOI abo gocnigHoT rpynu
3 OCHOBHMM 3HAYEHHAM 34,0POBOI rpynu;

4) nepesipKa Ha ogHOPIAHICTb AMcnepcii 3a KpuTepiem Piwepa [2];

5) obpaxyHoK BiactaHi MaxanaHobica 3a popmynoto (1).

Pe3ynbTaTi 06paxyHKy BUABUIMUCH HACTYMHi:
BubipKu € ogHopiaHMMM 33 KpuTepiem Piwlepa, oTke BiacTaHb MaxanaHobica nicaa NiKyBaHHA €:

1) MiXX OCHOBHOIO Ta 340p0BOIO rpynoto 28.999,
2) MiX AOoCnigHO0 Ta 340p0BOtO rpynoto 59.412,
3) MiX OCHOBHOIO Ta gocnigHoto rpynoto 3.093.

AIK BMOHO 3 OTPMMAHWX pe3yNbTaTiB, BiACTaHb M)XK OCHOBHOIO Tpynol Ta FPynok 340pOBUX
3MEHLIMMACh, 3 LbOrO MOXHA 3pOOUTU BUCHOBOK, LLO 3aMpOMOHOBAaHE HOBOK METOAMKOK JliKyBaHHA
BMABUIOCH €PEKTUBHUM.

Mepenik nocunaHb:

1. ).Tou, R.Gonzalez Pattern Recognition Principles Addision—Wesley Publishing Company London
1974.-378 s.

2. CTaTUCTUYHMIA aHaNi3 AaHUX BMMIipOBaHb: HaBy. nocib. / Epemenko B.C., Kyu H0.B., MoKiliuyk
B.M., CamoiniyeHKo O.B. — K.: HAY, 2013.— 320 c.
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MATEMATWUYHE MOZE/NIOBAHHA B3AEMOAIT AUHAMIKU NIIBOTO LLUNYHOYKA 13 AOPTOIO
HacteHKo €. A., 3eneHcbkuii K.X.
HauioHanbHMM TEXHIYHWUI YHiBepCUTET YKpaiHu
«KMIBCbKMI NONITEXHIYHWUI IHCTUTYT imeHi Iropsa CikopcbKoro»
e-mail: zelensky126@ukr.net

BMBUYEHHA AMHAMIKWN PiIANHM Yy CepLi NOYMHANOCA i3 30CepearKEHUX MOdEeNeN | AeLO CKNAAHIWMX
OZHOBUMIPHUX CXEM MOTOKIB 40 PEaNniCTUYHIWNX MOAENEN, 3aCHOBAHMX Ha MPUNYLLEHHAX PYXYy B A3KMX
PiAVH, WO HeobXiAHO A5 3aXONNEHHA 3aBUXPEHHA AUHAMIKM, SIKa XapaKTepU3ye iMNybCHUIN NpUNAnB
PiAMHKM Yepe3 Mi TpasibHWUIM KnanaH Ta ii B3aEMOA|0 i3 MPUMEKOBUM LLIAPOM, L0 PO3BUBAETLCA Ha CTiHKaX
PYyXOMOTO LUJYHOYKA.

Y poboTi po3rnaaaEeTbeca NOTiK BcepeanHi moaeni niBoro wayHouKa (/1) i3 HecTucanBoto pianHow
[1]. NiBMin WAYHOYOK PO3rNAOAETLCA AK MOJIOBMHA BUTATHYTOrO enincoiay. 3a Bisomux obcaris BUTpaTh
Kposiy poboTax, o onyb6aikoBaHO HeAaBHO, HaNpuKAag, [2]. MatemaTtndyHa moaenb anHamiku J1LL asnse
coboto cuctemy AubepeHLinHUX PiBHAHb i3 YaCTUHHUMMK noxiagHUmK (piBHAHHA Has’e—CToKkca) i3
pyxomumm cTiHkamu JILL, ane npu ubomy cucTeMa KOOPAMHAT, LLO BUKOPWUCTOBYETbCA ANnA nobynosu
MoAeNli € KAHOHIYHA | He BPAaXOBYE PYXOMUX MEX.

BpaxyBaHHA pyxoMux mex npu nobyaosi matematuyHoi mogeni guHamiku J1LU npussoautb Oo
CMCTEMM PiBHAHb Y HE OPTOrOHAJ/IbHUX KOOPAMHATaX, WO CYTTEBO YCKAAAHIOE BUKOHAHHA MAaTeMaTUYHOTo
mopaentoBaHHA. OTPUMAHO MAaTEMATUUYHY MOAENb Y BUTAAAI CUCTEMU HENIHIMHUX AndepeHLiMHNX PiIBHAHb
3i 3MiHHMMM napameTpamu. Po3pobieHO anropuTMm YMCI0BO-aHANITUYHOIO MeToAdy PO3B’A3aHHA
BiANoBiAHOT KpalioBoi 3aaaui [3].

OTprMaHi pe3ynbTaT CBiAYaTb NPO HAABHICTb BUXPOBMX ABULL, Y NOTOL pianHM Ha Buxogi i3 J1LL B

aopTy. Ha puc.1 HaBeaeHo pesynbTaTM MOAENOBAHHA reomeTpii cTiHOK JIL y vaci.
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MNepenik nocunaHb
1. Vierendeels)., Riemslagh K., Dick E. Computer simulation of intraventricular flow and pressure
during diastole, {\it J. Biomech. Eng.} 122, (2000), 667-674.
2. Pedrizzetti G., Domenichini F. Fluid Flow inside Deformable Vessels and in the Left Ventricle.
2003, 49 pp.
3. 3eneHcbkmn K.X. MaTemaTMyHe MOZAENOBAHHA HENiHIMHUX NONIMEepHUX MaTepianis B
eKcTpyaepax. ABTOp. ANUCC...LOKTOPA TeXHIYHMX Hayk, Kuis, 2021, 45 c.
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MEPCNEKTUBY BUKOPUCTAHHA NMPUPOAHUX BIONOJIMEPIB B FA/1Y31 TKAHUMHHOIT IHXKEHEPIT B
PENPOAYKTUBHIA MEAULUHI
Otpoga M. C., Togopos A. C.
HauioHanbHUM TeXHIYHMI yHiBEpCUTET YKpPaiHK
«KUIBCbKUIN NONITEXHIYHWNI IHCTUTYT iMmeHi Iropa CikopcbKoro»
e-mail: masha.otrodab@gmail.com

Bctyn. PenpoayKTMBHa cuctema NOAUHU € XKUTTEBO BaXKAMBO ONA BiATBOPEHHA NOACBKUX
nonynAuii. PiSHOMaHITHI NOLWKOAMKEHHA Ta aHOMaAii MOXYTb CNPUYMHUTM BTPATY PENPOAYKTUBHOI
3p0aTHOCTI. TpaguuinHi meToan BiAHOBNEHHA MaloTb ObmeKeHUN edeKT y BiAHOBAEHHi PyHKUil Ta
depTnnbHOCTI 4Yepes3 BiACYTHICTb pereHepauiHOl 34aTHOCTI Ta pPU3MK BigTOprHeHHA. Tomy BapTo
pO3pobuTn HOBI cTpaTerii ANs BiAHOBNEHHA PEenpPoAyKTUBHOT 34aTHOCTI Ta YCYHEHHA aedeKTiB.

OcHoBHa YacTuHa. lMpupoaHi nonimepun MmatoTb YyA0BY 34aTHICTb A0 6ioaecTpyKuii Ta BiocymicHicTb
i MOXYTb BYTU KOpUCHUMM BiomaTepianamu B ranysi penpoAyKTUBHOT TKAHMHHOI iHXXeHepii. BoHU B
OCHOBHOMY BK/IHOHAIOTb Fia/lypOHaH, ¥enaTuH, anbriHat, ¢pibpuH, KonareH, M’ AKMN arap — AKi MOXYTb
YTBOPIOBATU MPUPOAHI Figporeni Ta KapKacu WAAXOM XiMiYHOro Ta ¢i3sM4YHOro 3LWWMBAHHA HA OCHOBI
meToaiB X yTBOpeHHs. LLLo6 yCyHYTM YMOBM, NPU AKUX PYMHYIOTLCA TKAHMHA, po3pobaatoTbea niaxoan oo
LWTYYHOT PEKOHCTPYKLii Ha OCHOBI TaKux rigporenis, sk ¢ibpUH Ta anbriHaT, i 3D APYKY 3 BUKOPUCTAHHAM
NOPUCTUX rigporesnis. BOHM NoKasanu nepcrnekTUBHICTb Y TPU3YHIB i € BaraToobiusoumm nigxogom ana
36eperkeHHA depTunbHocT [1, 2].

[eskKi 3 gocnigreHb i3 BUKOPUCTAaHHAM KapKaciB Ta rigporenis 3 npupogHux b6iomartepianis ana
pereHepau,ii HoNoBIUKUX i KiIHOUMX PENPOAYKTUBHUX TKAHWUH y3aranbHeHo B Tabauui 1 [3].

Tabaunua 1 — 3acTocyBaHHA biomaTepianis a4na pereHepau,ii penpoayKTUBHUX TKaHUH [1]

biomartepiaan 3acTocoBaHiCcTh
I'inporeni (rianyponan) | Jo3piBaaus ¢oxikyaiB in vitro
[Cigporeni (xenaTHH) [ToGynoBa Mozeneil mianeHTapaoro 6ap'epy
M'sikwmii rigporens arapy | CriisibHe KyJIBTHBYBAHHSI CLIEPMATOTOHIIB i COMAaTHYHUX KIIITHH
Iigporeni (amprinar) [TociB ¢omikyiB in vitro, TpaHCIUTAHTAIIS N VIVO 130JIbOBaHUX

MpeaHTpaAbHUX (POITIKYIIB 1 KIITHH ss€uHHKIB, 3D cucrema
KYJIbTUBYBaHHS KJIITHH SI€9Ka

INigporeni (koslareH) Jlo3piBaHHsI OOLUTIB (DOJIIKYJIIB I€EYHHUKIB in Vitro

Marpureni CTBOpeHHs (PYHKILIOHAJIBHUX CIIEPMATU] 1N VItro, OpraHoiiu sIEYOK,
SIEYHUKIB 1 eHAOMETPIIO

Kapkacu (xonareH) 3aBaHTa)XeHi Me3eHXiMaJlbHUMH CTOBOYPOBUMH KIIITHHAMU JIJISI
pereHepailii eHJIOMETPIir0

Kapkacu (asbrinar) KynpTuBYBaHHSI Ta picT OPUMITUBHUX (POITIKYJTIB

Cxaddonau (kemaTuH) CTBOpeHHs 0i0npoTe3y SIEYHUKA, BITHOBICHHS SHJIIOMETPIFO

BucHoBKU. TKaHMHHA iHXeHepis 3apa3 po3riAfaeTbca AK ePekTUBHUM cnocib NiKyBaHHA Pi3HUX
3aXBOpPIOBaHb pPenpoayKTUBHOI cuctemn. Haibinblw BUKOPUCTOBYBAHUMMU € NPUPOAHI rigporeni Ta
Kapkacu 6iomartepianiB, ckoHdirypoBaHi BignoBigHO A0 ¢GOpPM TKAaHWHWU, AKi BUCIBAlOTb KJiTMHaMW,
OTPMMaHMMM 3i cToBBYPOBUX KNiTUH abo 3 ayTonoriyHoi 6ioncii. HeobxigHi noaansiii agocniarKeHHs, wob
3aNOBHUTM NPOTaJIMHMN B 3HAHHAX WOA0 MEXaHI3MY Ta B3aEMOLiT MiX KNiTUHAMUN, FOPMOHaMM, XiMIYHUMU
peyoBUHAMM Ta IHWKMMU PaKTOpaMUM PENPOAYKTUBHUX OPraHiB.

Mepenik nocunaHb:

1. Biomaterial strategies for the application of reproductive tissue engineering / X. Liu Ta iH.
Bioactive Materials. 2022. T. 14. C. 86—96. URL: https://doi.org/10.1016/j.bioactmat.2021.11.023.

2. Oyen M. L. Biomaterials science and engineering to address unmet needs in women’s health.
MRS Bulletin. 2022. URL: https://doi.org/10.1557/s43577-022-00389-0.

3. Peng G., Liu H., Fan Y. Biomaterial Scaffolds for Reproductive Tissue Engineering. Annals of
Biomedical Engineering. 2016. T. 45, Ne 7. C. 1592—-1607. URL: https://doi.org/10.1007/s10439-016-1779-
z
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CUCTEMA ONTUMAJIbHOIO PO3EUTTA BUBIPKU 3A KPUTEPIEM «PO3MOAI/1 NO AUCNEPCI» Y
3AAAYAX ANPOKCUMALLII TA MPOTHO3Y
Masnos B.A., HacteHko €.A., 'ynano M.C.
HauioHanbHW TeXHIYHWUI YHiBEpPCUTET YKpaiHM
«KMIBCbKMI NONITEXHIYHWUI IHCTUTYT imeHi Iropsa CikopcbKoro»
e-mail: cheshirelk@gmail.com, nastenko.e@gmail.com, unsam2000@gmail.com

Bctyn. Baxknneum $pakTopom, Lo BRAMBAE Ha KiHLEBY AKICTb PerpeciiHMxX Ta NPOrHOCTUYHUX MoAeNe
€ cnocib po36uTTa poboyoi Bnbipku (W) Ha niaBnbipku: HaByanbHa (L), BepidikauiiHa (V), Tectosa (T), Towo.
B poboTi nponoHyeTbcA MeToA Po3bUTTA AaHMX Ha OCHOBI KpuTepis “po3nogin no gucnepcii”, akuin 6u
3abe3neyyBaB BULLY AKICTb MOAENEN anpPOKCUMALLii Ta NPOrHO3Yy Y NOPIBHAHHI i3 MOAENS MU, CUHTE30BaHUMU
Ha BUMNaAKOBO 3reHepoBaHMX NigBubipKax.

OcHOBHa 4acTuHA. KpuTepiem «po3nogin no gucnepcii» BM3HAYMM Take po3bUTTA JaHWUX Mo
niasmbipkam, Lo 3ab6e3neynTb MakCUMaibHe AOTPUMAHHSA BAAaCTUMBOCTI PiBHOMIpHOCTI no aucnepcii mixx W
Ta TEXHONOMYHUMM NiaBubipKamu. Ha Bxig anropuTmy nepesatoTbeca NapamMeTpu: BEKTOP 3HaYeHb Y, pO3mipu
niaBubipoK, meTos Bifbopy (AeTepMiHOBaHUIN - 0OMPAETHCA LLEHTPaNbHE 3HAUYEHHS CTPATWU, BUMALKOBUN -
BMMNaaKoBe). Y xoAi poboTM anropuTm CTBOPIOE BapialiiHWMIN pAf BEKTOpa Yy Ha OCHOBI BiAXWMNEHHA Bif
cepeaHboro, 3HaxoAuTb PO3MIP MiHIMaNbHOI cTpaTK (CNiBBIAHOWEHHA KiNbKOCTI €N1eMeHTiB i3 MeHLWoi
niaBMBIpKN [0 KinbKoCTi enemeHTiB y 6inbliin), po3busae BapiauiiHWI pig Ha CTPaTH, i3 KOXKHOI CcTpaTu
o0bpaHMMm meToZl0M BiABUpaE iHAEKCU 3HaUYeHb Y BiANOBiIAHI NiABNBIPKK, AIKi | NOBepTaE Ha BUXOAi anroputmy.

[Ons NoOpiBHAHHA TOYHOCTI Pob6OTM anropuTMiB pPo3BUTTA MO AMchepcii Ta NPOCTOro BMNaAKOBOroO
Binbopy cTBOpeHO MoAesb MoJsiiHOMiaNbHOI perpecii Apyroro NopsaAaKy i3 OAHIED He3asNeXHOo 3MIHHO
(3HaueHHA y npomixkky [-80, 80]), 1t =0, o = 32, KinbKicTb 3reHepoBaHMX 3Ha4YeHb - 160, KoedilieHTH piBHAHHSA
perpecii fp = 10, 1 = 5, po3mip HaB4anbHOTo Habopy - 75%, TecToBoro - 25%. 3HaYeHHs NigNoOpPAAKOBYOTLCA
HOPMa/sibHOMY pPO3MoAiNy | reHepylOTbCA BWNAAKOBMM UYMHOM reHepaTopomM i3 nakety Python
scipy.stats.truncorm, 3Ha4eHHA BEKTOPaA Y A0AATKOBO 3aLUyMJTIOOTbCA.

Pe3ynbratn. Ha BMNagKoBO 3reHepoOBaHUX NOCAIAOBHOCTAX, NPU HOPMA/JbHOMY PO3MNOAiNi cepenHe
3HauYeHHA KoedilieHTa aeTepmiHau;i (RZ) - 0,937, miHimanbHe, MakCUManbHe R? - 0,647, 0,987 signosigHo,
npu posnoginax no agucnepcii: cTpatndikoBaHomy Bunagkosomy - 0,953, 0,896, 0,986 BignosigHoO,
cTpaTudikoBaHOMYy geTepmiHoBaHomy - 0,955, 0,903, 0,982 sianosigHo.

Hukue HaBeaeHoO rictorpamu posnoginy AaHuX Ans NopiBHAHHA cnocobiB po3aifeHHA AaHux Ta
3HAYEHHA KPUTEPID CXOXKOCTI ricTorpam. 3a KpUTepiEM KOCUMHYCHOT NoAibHOCTI rictorpam npu po36buTTi 3a
aucnepcieto (puc. 1.a), cxoxKictb mixk W i L ctaHoBUTL 0.9995, W iT-0.9866, LiT-0.9827, npn Bunaaxkosomy
posnoaini (puc. 1.6) - 0.9962, 0.8133, 0.8137 siagnosigHo.

MovaTkoea eubipka HaevaneHa enbipka Tectosa ewbipra MovaTkoea enBipka HasvansHa euBipka TecTosa enbipka
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PucyHok 1. Fictorpamu po3noginy enemeHTiB 40 NiaBMOIpOK NpY BUKOPUCTAHHI AeTepMiHOBaHOro meToay
posnoginy no gucnepcii (a) Ta Bunagkoeoro Bigbopy (6)

BucHOBKW. [MOKa3HMK KoediuieHTa geTepMiHauii mogeni AnA BUpIlWEHHA 3agadi anpoKcumau,i,
NPOrHO3y, BMKOPMCTOBYIOUYM METOA, PO3NoAiny no AUChepcii € Kpawum y MOPiBHAHHI i3 meTooom
BMMAZAKOBOrO Bia6OpY, cepeAHe 3HayeHHA R? anroputmis - 0,953 npotu 0,937, MiHiMmanbHe 3HauyeHHs R? -
0,90 npotn 0,65 BignosiagHo.
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ILEHTUDIKALLIA TA AHANI3 APIBHOBOTHEBUX YPAXKEHb HA MATHITHO-PE3OHAHCHIA TOMOTPA®IT
rO/I0BHOIO MO3KY
MNasnos B.A., HacteHko €.A., KOpoukiH B.B.
HauioHanbHWIA TEXHIYHWUI yHiBEPCUTET YKpaiHn
«KWIBCbKMI NONITEXHIYHUI IHCTUTYT imeHi Iropa CikopcbKoro»
e-mail: cheshirelk@gmail.com, nastenko.e@gmail.com, kojemjaka@yahoo.com

Bcryn. TepmiH «uepebpanbHa xBopoba manux cyamH» (UXMC) BigHOCUTbCA 40 CUHAPOMY KAIHIYHMX i
Bi3yanisaUiMHUX 3HaXigoK, AKi, AK BBa)KaloTb, € HAc/igKOM naTonorin y nepdopadii uepebpanbHuUx apTepion,
Kaninapis i BeHyn. HeobxigHicTb nepioAnYHOro AiarHOCTyBaHHA MliKapAMU-peHTreHosoramu nepebiry UXMC
pagioNoriYHMMM metTogaMm pPobuTb aKTyasibHOK 33434y CMPOLLEHHSA /liKapAm aHanisy 306paxkeHb 3 uumMm
nposBamu. B poboTi NponoHyeTbCA psg, BepCili cMcTeM cerMmeHTaLil NPoABiB LbOro 3aXBOPIOBAHHA Ha MPT
306parKeHHAX 3 METOK ONTUMI3aLLii pO6OTH NiKapiB-peHTreHooriB. 1A CTBOPEHHA CUCTEM 3aCTOCOBaHI Nigxoam
Ha OCHOBI MeTOoAiB IMMHOKOro HaBYaHHSA Yepes iX 34aTHICTb 0 CAMOHABYAHHA Ta y3ara/ibHEHHS BEIMKKX 0bcsariB
LaHUX.

OcHoBHa 4YacTuHa. O6’ekTom gocnigxkeHHa € aaHi MPT cKaHiB MO3Ky NaL€HTIB 3 rinepiHTEHCUBHUMM
ocepeaKamu B 6iniii peyosuHi (nposas LUXMC). 3actocoBaHa BMbipka MPT 306pakeHb NaLi€HTIB 3 NposBaMmu
LXMC 138 306paskeHb, Ta 90 6e3 nponasis. MPT 3pi3u Ta MacKu 3 BUAiNEHOI 30HOI0 YpaXKeHHA AN HaBYaHHA
mepexk bynmn TpaHchopmoBaHi y png dopmaT po3mipy 288 Ha 288 nikcenis. PosbanaHcoBaHicTb Kiacis
306pakeHb 3 APiOHOBOrHEBMMM YPArKEHHAMM Ta 6€3 HUX NPUCYTHSA, afle HaABHWUI AMcbanaHc He € 3arpo3oto npu
HaBYaHHi 3rOPTKOBUX MEPEXK.

[na cermeHTaLLi BUKOPUCTAHO apXiTEKTYPU 3rOPTKOBUX HEMPOHHUX MEPEXK, L0 3apeKoMeHayBanu cebe
B 3ajayax MeAM4HOl cermeHTauil: KnacuuyHa apxiTekTypa U-Net, U-Net-ResNet50 — apxiTekTypa, B AKilt
noeaHwotTbes U-noaibHa dopma 3B’A3KIB MiXK LUapaMmn MepeKi 3 WIBMAKMMM 3aanwKoBuMU (residual) 38’a3kamu
Ta apxiTektypa FPN — noegHaHHs nipamifanbHUX 3ropToK 3 MPOMYCKHUMW 3’€AHAHHAMMW, LLO NPUTaMaAHHI
mogensam U-Net. Mogeni HeipoHHUX mepexk Tuny U-Net He noTpebytoTb BE/IMKOI KiZIbKOCTi HaBYaNIbHUX AaHMX,
ane gns AOCATHEHHS Kpalloi TOYHOCTI meperk gataceT 6y/no WTy4yHo 36inblueHO MeTogamMM ayrMeHTaLil Ha
OCHOBI adiHHUX NepPeTBOPEHb.

[na HaBYyaHHA mepexKi Habip AaHMX PO3BUTMIA HA TPU YACTMHWU: HABYAJIbHY, BANifALIMHY Ta TecToBy, y
BigcoTKax: 80%, 10%, 10% BianosigHo, po3noaineHHA BiabyBanoch 3a 0puUriHaIbHUMKM NPONOPLISMK po3noainy
Knacie. [N nopiBHAHHSA AKOCTi MoAenei BUKOPUCTOBYBaaCb METPUKA OLiHKM SIKOCTi cermeHTaLil «KkoedilieHT
noaibHocTi Dice». MOPiBHAHHA HaBYEHWUX apPXITEKTYP NPOBOAMNOCL HAa HernepeHaBYEHUX Barax 3 HalBULLUM
NOKA3HUKOM TOYHOCTI Ana Banigauii. Jnsa onTumisauii npoyecy HaB4YaHHA Byno 3actocoBaHo anroputm Adam.
Lelt aganTMBHUI ONTUMI3aTOP MICTUTb iMMNY/IbCHY CKNaA40BY Ta AMHAMIYHO HaNALITOBYE WBUAKICTb HAaBYaHHA. B
AKOCTI QYHKLiT BUTPAT BUKOpUCcTOBYBanacb BCE-Dice-Loss. OcTaHHIM Wapom moaeni BUcTynae dyHKLia cirmoigm,
LLLO NoniKceNbHO BM3HAYa€E pe3ynbTaT biHapHOi cermeHTau,ii nposasy UXMC.

Pesynbtatn. H a Tectosilt BUOOPLi, HaBYEHi 3rOPTKOBI MepeXKi cermeHTaLii NPMNMatoTb TaKi 3HaYEeHHSA
nokasHMKa TouHocTi Dice: U-Net - 0.82, U-Net-ResNet50 - 0.83, FPN - 0,745.

BucHoBku. Mepei Ha ocHosi apxitekTyp U-Net T1a U-Net-ResNet50 npogemoHCTpyBann BUCOKI
NOKa3HWKM TOYHOCTI cermeHTau,ii nposasis UXMC. Mogenb 3 BULLMM NOKA3HUKOM TOYHOCTI Byae 3actocoBaHa
npuv noganbluii po3pobui AiarHOCTUYHOI CUCTEMM BU3HAYEHHSA 3aXBOPHOBaHb Ha 0CHOBI MPT mo3Ky.
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BAFATO®YHKLUIOHANBHUM NA3EPHUM NPUCTPIA ANA AOCTABKU NIKIB Y NONIbOBUX YMOBAX
Mauykeswny A.., boromonos M.®.
HaLioHanbHWI TEXHIYHWUI YHiBEPCUTET YKpaiHu
«KUIBCbKMI NONITEXHIYHMI IHCTUTYT iMmeHi Iropa CikopcbKoro»
e-mail: ya2ro0slOav2 @gmail.com

BcTtyn. JlasepHa AoCTaBKa JliKiB — Lle MeToZ, MicL,eBOi AOCTaBKM MiKiB, WO 3abe3neyye Ginbuly i
edeKTUBHILWY TINMOMHY NPOHUKHEHHS BEAMKUX MOJEKyn nikiB. Lei meton BuKOpUCTOBYE OpaKLiliHi
abnauiiHi  nasepu  (PAJ1), AKIi  BMKOPUCTOBYIOTbCA AN MNOAOMAHHA enigepmanbHoro 6ap’epy
6€3KOHTAaKTHMM, KOHTPO/IbOBAHUM i CTaHAAPTU30BaHUM cniocobom [3].

OCHOBHMM MPUHLMMNOM MeAMKaMeHTO3HOI Tepanii € micueBe BBeAeHHA nikiB. LLLo6 3acTocyBaHHSA
NiKapCcbKux 3acobis 6yno epeKTUBHUM, BOHM MatoTb nogonatn 6ap’ep poroBoro wapy, 30BHILLHIN Wwap
WKipKn. PakTUYHO, geaKi NpenapaTtu, AKi BCMOKTYIOTbCSA, 3aHAATO BEJIUKI, LWOO NPOHUKHYTU Yepes porosuit
Lap y BiANOBIAHMX KOHUEHTpaUisxX, Wob aocartu baxkaHoi miweHi B TKaHMHI [1]. Ha uen npouec moKHa
BMNNBATK 1A OTPUMAHHA KpaLwmx GyHKLiIOHaNbHUX | TepaneBTUYHMX edekTis [2].

OcHoBHa yYacTuHa. 3a gonomoroto GAJT MOXKHa 36iNbLIMTU MPOHMUKHICTb Yepes enigepmanbHNUiI
Wwap: MicueBnx 3HeboNOKUMX, XiMiOTepaneBTMUYHMX MpenapaTtiB, BaKUMH, KOPTUKOCTepoiais,
HecTepoigHMX NpoTU3anasbHMX Npenapartis, BiTamiH abo we 6araTo iHWKX PapmaLeBTUUHMX 3acobiB.
Takox ©AJ1 MoXKHa BUKOPUCTOBYBaTK AN1a GoToAMHaMIYHOT Tepanii abo KniTMHHOI Tepanii [3, 4].

B poboTi 3anponoHoBaHO 6araTodyHKLiOHaNbHUI NasepHUA NPUCTPIK ANA AOCTaBKM JiKiB Y
NosIbOBUX yMOBaXx. MpUCTpili aBTOHOMHWI | Ma€ cBili 610K B6e3nepebiliHOro KMBAEHHA, TOMY BiH NpaLoe
HaBiTb NPM BUMKHEHHI eneKkTponocTayaHHA. Cuctema ocHalleHa Asoma dpaKuiitHumm nasepamu. A/
CTBOPIOOTb B LWKiPi 30HM MiKpoabnauii, MiKpOKaHanM, B AKMX HAKOMUYYOTbCA | NPOHMKALOTb B rNMOLWI
Lapw WKipKn, HaHeceHi micuesi NikapcbKi npenapaTn [3]. MpUCTPiIN TaKOXK MOXKe NPOrpiBaTh KAITUHU Ha
HeobxigHy rMMbuHY, AKY TAaKOXX MOXKHA KOHTPO/HOBATMU.

BUCHOBKW. 3anponoHOBaHO KOHTPOJ/IbOBAaHMI aBTOHOMHUIA bGaraTodyHKLUiOHaNbHUA nasepHui
NPUCTPIN ANA AO0CTaBKM NiKiB y NoaboBMX ymoBax. PAJ1 4o3BoNAE rmMbLie NPOHUKATM 3 MiHIMaAbHUM
MOLWKOAMKEHHAM TKaHWH | 3MEHWWUTM A03y MiCLEeBOro npenapaTty npu NiKyBaHHI NMEBHUX YpParKeHb.
NlasepHa gocTtaBKa NikiB B MallbyTHbOMY CTaHe OAHMM 3 OCHOBHMX METOLiB B AepmaTosorii i 3alime
NPOBiAHY POJIb B iHLWWX rany3ax MeauuuHM.

MNepenik nocunaHb
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ENEKTPOAU ANA IHCTPYMEHTY A14 3BAPKOBAHHA NETEHb
MNonos C.B., /lebenes O.B.
HauioHanbHMI TEXHIYHWUI YHiIBEPCUTET YKpPaAiHU
«KUWIBCbKMI NONITEXHIYHUI IHCTUTYT imeHi Iropa CikopcbKoro»
e-mail: meastrojoshi@gmail.com

MeToz, BMCOKOYACTOTHOrO po3’eAHaHHA Ma€e pAfL nepesBar Hag iHWWUMW MeTogamu po3’efHAHHA
NereHb: 6E3KPOBHICTb, BiACYTHICTb CTOPOHHIX NpeaMeTiB Ha Micli WBa, KOPOTKUIA nepiog peabiniTauii,
BiZICYTHiCTb 0OBYr/IEHHA TKAHMH, OAHOPIAHICTb TKAHWHM WBa. [TpoTe B NOPiIBHAHHI 3 IHLWWMMW TKAHUHaAMMU,
[0 AKMX 3aCTOCOBYHOTb METO/[, BUCOKOYACTOTHOTO 3BapoBaHHA, moaynb KOHra Ta 3Ha4YeHHA eNlaCcTUYHOCTI
JlereHb HWXKJi, @ iMnNeaaHC BULWMKA, WO 3MyLIYE NPUKNALATU OOAATKOBI HAaBaHTAXKEHHA Ha JiereHto Ta
36inblyBaTM eNeKTPUYHY HaNpyry ANs AOCATHEHHA YMOB 415 YCMiLWHOMO BUCOKOYACTOTHOIO 3BapPOBAHHSA
nereHb. Came Tomy NOTPIBHO CNPOEKTYBATU TaKi €NEKTPOAM, AKi, 3aBAAKW BAACHIN dopmi, B pe3ynbTaTi
6yayTb CNPUATU 3MiLLHEHHIO 3BaPHOTO LBA B NOPIBHAHHI 3 iHWMMM eNekTpoaamu.

B cuctemi npoektyBaHHA «SOLIDWORKS» 6yno 3moaenboBaHo 4 enektpogu. AdocnigxeHHA
NPoOBOANNCL HA TPUBMMIPHIN KOMM'OTEPHIN MOZENi NaPEHXIMWN IereHi.

Mepwmm eTanom y npoueci BUCOKOYACTOTHOrO 3BapIOBAHHA TKAHMHM € 1i MexaHidyHe noBHe
CTUCHEHHSA eNeKTPoAaMM ANA AOCATHEHHA 3HAYeHb MUTOMOIO TUCKY Ha TKaHUHY 6AM3bKUX A0 ii moayns
OHra. Qpyrum etanom y npoueci BUCOKOYACTOTHOrO 3BaptoBaHHA TKAHUHW € MPOMYCKaHHA 4Yepe3 Hei
BMCOKOYACTOTHOrO CTpymy 66 Ky i3 noganbimMm HarpiBaHHAM TKaHWHW. JnAa npouecy 3BaptoBaHHA
NoTpibHO AOCArTU TeMnepaTypu B TKaHWHI piBHoto 60-80 °C.

Cvmynsauio nepworo ertany 3BaptoBaHHA npoBogunnm B «SOLIDWORKS Simulation». Tuck Ha
napeHximy pisHuMn 5 H, matepian metany enektpogis: 12X18H10. Cumynauisa apyroro etany 38aptoBaHHA
nposogmnacb 8 «EMS SOLIDWORKS». [1na BCix AocniaxeHb 00 eNeKTPOoAiB 3acTOCOBYBanacb PisHMUA
noTteHuianis pisHa 50 B, noyaTkoBa TemnepaTypa enekTposis piBHa 24 °C, napeHximu nereHb 36,6 °C, a
Yyac npoBeAeHHA NpoLecy 3BaptoBaHHA CTaHOBUTb 25 cekyHA,

Pe3ynbTaToM BMKOHAHHA pobBOTK € MOAeNi: NNOCKOrO eNeKTPOAY, ENEeKTPOLIB 3 NPSMOKYTHUMM,
TPUKYTHUMMU Ta KBAZAPATHUMM BUCTYNaMM Ta KaHaBKaMM Ta iX JOCNIAKEHHA HA CTaTUYHE HaBaHTaXeHHA
Ta eNneKkTpu4YHe i TensoBe AocnigxeHHs. JocnigskeHo Bnave GOpMU €/1IeKTPOAIB Ha PO3NOoAil TUCKY B
TKaHWHI, Tl nepemilleHHsA Ta NPOTIKaHHA B Hill TENJI0BUX | @N1eKTPUYHNX NPOLLECIB.

Tabnnua 1 — Pe3ynbTaTv A40CAIAKEHHS

Bupg enektpoay MaKcumanbHun | MakcumanbHe | BxogrKeHHs Yac Harpisy o
THCK, H/Mm? nepemilleHHs, B KQHaBKy TemnepaTtypu
MM 70°C
Mnockui 5026 33,9 - 7,5
3 NPAMOKYTHUM 7417 36,55 Hobp 2,5
BUCTYMOM e
3 TPUKYTHUM 4889 34,44 Lobp 14
BUCTYMOM e

3HaYeHHA MaKCMMasIbHOrO CTUCHEHHA MJIOCKMM €efIeKTPo4OM Ta eNeKTpoaoM 3 TPUKYTHUM
BUCTYNOM MNpPW CUAI HaBaHTaxKeHHA 5 H 3HaxopATbCcA B MeKax BiaxXuaeHHA Ha 5%. 3HauyeHHA
MaKCMMa/IbHOFO NepemilLleHHA B TaKUX eN1eKTPOAaX MaKCMMAIbHO BiAPIZHAETLCA HA 7%. MaKcMmanbHUi
TUCK HA MapeHXxiMy enekTpody 3 NPAMOKYTHUM BUCTYNOM MEPEBULLYE MOAY/b MPYKHOCTI NapeHximn
malixke Ha 50%. Lle 03Hauage, WO Npu BUKOPUCTAHHI TaKOTrO eIEKTPOAY MOXHA AOCAITM TaKOrO X TUCKY Ta
CTUCHEHHA TKAaHWHW NpW AOKAQJAHHI MEHLIOro 3yCUANA Ha IHCTPYMeHT. Hahwsuawwuin Harpis
BiAOYBAETbCA 3 €N1EKTPOAOM 3 MPAMOKYTHUMW BUCTYNamM Ta KaHaBKamM, LLO 3MEHLUYE Yac, NOTPibHUI
ONA YTBOPEHHA MiLLHOrO 3BapHOrO LWBaA i Yac NpoBeAeHHA onepaLiii.
Takox 6ynn cTBOpeHi daitnnm mopenei Ta AOCNIAKEHb, Ha OCHOBI AKMX MOXKHA MPOBOAMUTU
JOCNiAXKeHHA HA Byab-akux dalinax enekTposis i 6ioN0rYHNX TKaHMH, AKI NIATPUMYIOTBCA NPOrPaAMOto
«SOLIDWORKS
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KOMMAPTMEHTHA MOZE/b MOWMPEHHA HOBMX KOPOHABIPYCHUX IHOEKLLIN, LLLO BPAXOBYE
EDEKT BAKUIMHALLIT
Monosa K.I. ¥'2, Nyuenko B.l. 2, lyuenko I.B. %, Nonos I.B. %, Gabakos M.® ¥ 2
Y lHeTuTyT pagiodismkm Ta enekTpoHiku im. O. A. Yeukosa HAHY
2HauioHaNbHWIA aePOKOCMIYHMIA yYHiBepeuTeT im. M. €. }yKkoBcbKoro «XAl»
e-mail: p.kiiiira@gmail.com
Bctyn. COVID-19 — Ba)KKa rocTpa pecnipaTopHa iHpeKLis, LLLO BUK/IMKAETLCA KOPOHaBipycom SARS-CoV-
2. Bipyc 30aTHMIN BparkaTu PisHi opraHu yepes npsame iHQiKyBaHHS abo 3a AOMOMOrol iMyHHOI Bignosiaj
opraHismy. MpmnbansHo B 15% BUNaAKiB 3aXBOPIOBAHHA MPOTIKAE Y BaXKKin dopmi, we B 5% - cTaH XBOpUX
KPUTUYHUIA. KoediujeHT cmepTHOCTI Big, iHGeKuii ouiHioeTbca 6am3bko 0,68 %, 3rigHO 3 aHanizom
ceponpeBaneHTHocTi BOO3 — B 0,27 %. IHdeKUis MoxKe po3rnsgatmch, AK TaKa, WO CKAAZ4AETbCA 3 AEKINbKOX
dparmeHTiB, SIKi MOXYTb iCHYBaTH i pennikyBaTmnca B opraHismi 04HOYACHO, MOCUIOKOUM AO0CAKHMIA NaTOreHHN I
edeKT. TAXKKICTb 3aXBOPIOBaAHHA TMM BULLE, YMM bBinblly YacTUHY dparmeHTiB iHpeKuii Baanoca 3ibpatn B
CBOEMY OpPraHi3mi Nt0aNHI.
OcHOBHa 4YacTuHa. [1a nNporHo3yBaHHA po3nosctoarkeHHs COVID-19 B poboTi 6yno nobyaosaHo Ta
npoaHanizosaHo moandikoBaHy SIR-mogenb 3 ypaxyBaHHAM edeKTy BakUMHauji. B Hii, AK i y KnacmyHin SIR-
moZaeni NonynAuis NOAINAETbCA Ha TPY KNacu: cnpuinHaTamei S(t), iHbikosaHi I (t), HecnpuiinaTaumsi R(t). SIR-

Mmogenb 6e3 ypaxyBaHHA HapOAXKYBAHOCTI i CMEPTHOCTI MoKe 6yTM BMparkeHa Habopom 3BUYANHMX

as@) _  pSIE) LdI®) _ BSOIE) CdR(t) _
dt - N aS(t), dt - N ]/I(t), dt - Vl(t) + aS(t)r

e B —koedilieHT, AKWI MOXKHa IHTePNPETYBATU AK LWBMUAKICTb KOHTAKTY, LLO BPAXOBYE MMOBIPHICTb OTPMMAHHSA
XBOPOOW B pasi KOHTAKTY YyT/IMBOrO iHAUBIAyyMa 3 iHdikoBaHuMm; ¥ = 1/T, pe T —4ac xBopobu, KoedilieHT

andepeHuianbHUX PiBHAHb:

MOXHa IHTePNPeTYBaT! AK WBMAKICTb OAYXKaHHA; @ = C* e, Ae C = —; Ty - Yac BakumHauji, KoedilieHT
0

MOHa iHTepnpeTyBaTH, AK LIBUAKICTb BaKUMHALLl; € - ePeKTUBHICTb BAaKLUUHMN.

MNMepwe piBHAHHA XapaKTepPM3YE 3MEHLIEeHHA NOoNnyAaauii CNpUATAMBUX iHAMBIAYYMIB 33 paxyHOK
3apaXeHHA iX iHGIKOBAaHMMMK iHAMBIAYYMAMM, A TAKOXK BaKLUMHALi CnpuATAMBMX, Ta iX nepexoay A0
PEe3UCTEHTHUX. Y NpaBili YaCTUHU APYroro PiBHAHHI Nepwuin AOAAHOK onucye 36inblieHHs nonynauii
iHbIKOBaHUX iIHAMBIAYYMIB, 32 PaxXyHOK 3apa*KeHHs CNPUNHATAUBUX, @ APYITUA — SMEHLWEHHs iHPiKoBaHMUX
iHAMBIAYYMIB 33 paxyHOK iX oAy¥aHHA abo cmepTi. TpeTe PiBHAHHA MOKAa3ye 36inbleHHA nonynaauii
HECNPUNHATAMBUX HAMBIZYYMOM 3a PAXyHOK OAYXaHHA abo cmepTi iHPIKOBaHWMX, UM AK HACNioOK
BaKUMHaLULi.

Pe3ynbrati Ta ix 06roBopeHHs. MNpoBeseHO ymcesibHe MOAeNtoBaHHA SIR-moaeni 3 ypaxyBaHHAM
ebeKTUBHOCTI Al pisHUX BaKUWH oA BUNaaKy iHdikyBaHHs 0,1% HaceneHHs (puc.1).

a
1

o
!

% HAceneHHA HOpM. Ha Of.
o

% HaceneHHA HOPM. Ha of.

a
i

ol e L L H I I
L] 100 nea’:l.ic 30 400 0 100 m 30 0
plon Nepion

a) 6)
PucyHok 1 — SIR-mogensb 3 ypaxyBaHHAM eeKTUBHOCTI Ail pisHUX BaKuuH: a) AstraZeneca— epeKTUBHICTb
BaKUMHKN 62%; 6) Pfizer n BioNTech— edeKTnsHicTb BakuyHu 95%; 1- S, 2- 1, 3- R

MokasaHo, wWo 36inblweHHA e(dEKTUBHOCTI BaKUUHW MNPU3BOAUTL A0 3POCTAHHA Monyaauii
HECNPUATAMUBUX i OQHOYACHOIO 3MEHLLEHHS KiNbKOCTI CpUMHATANMBUX A0 iHbeKuii iHaMBIAiB, B TOM »Ke vac
KiNbKicTb iHIKOBAHUX ICTOTHO HE 3MIHIOETbCA.
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KOMMAPTMEHTHA MOZE/1b MOLUMPEHHA KOPOHABIPYCHOT IHDEKLIT
Monosa K.I. ¥*2, lyuenko B.1. ¥'2, lyueHko I.B. },Monos I.B.}, Babakos M.® 2
Y IHcTuTyT pagiodisnkm Ta enektpoHiku im. O. A. Ycukosa HAHY
2HaujoHanbHMI aepoOKOCMiYHMI yHiBepcuTeT im. M. €. XKykoscbKoro «XAl»
e-mail: p.kiiiira@gmail.com

Bcryn. COVID-19 —BarkKa roctpa pecnipatopHa iHpeKu,if, o BUKAMKaEeTbCA Bipycom SARS-CoV-2 i 3patHa
BPaArKaTu OpPraHu JIOAMHM LWIAXOM NPAMOTo iHpiKyBaHHA abo yepes iMyHHY BianoBiab opraHiamy. MowmnpeHHsA
Bipycy BigOyBaeTbCA NOBITPAHO-KPANENbHUM LIAAXOM abo 4yepe3 NOoTpanasHHA Ha MOBEPXHi 3 MOAANbLUMM
3aHEeCeHHAM B 0di, Hic abo poT. Y binblocTi iHdeKuia npoTikae B nerkin popmi abo 6e3cMmnTomHo, oaHak y 15%
BMNAKiB 3aXBOPIOBAHHA NPOTIKa€E y BaxkKili popmi, a e B 5% — cTaH XBOpMX KpUTUYHWUIA. KoediLLieHT cmepTHOCTI
Big iHOeKUil ouiHoeTbes NpmnbansHo B 0,68 %. CNpoLleHO KOpPOHaBipycHY iHOEKLi0 MOXKHa NpeacTaBuUTH y
BUINAAj Nero, WO CKNagaeTbea 3 6araTbox (KiNbKOX) LWMaTOUKiB (bparmeHTis). Hocili LWimaTouKa nero-iHpekLuii,
CNINIKYIOUYNCb 3 IHWKMMM HOCISIMM, MOXKe OO0MNOBHIOBAaTU HaABHY iHOEKUjlo iHWUMKM dparmeHTammn. TAXKKICTb
3aXBOPIOBAHHA TUM BULLE, YMM BislblLy YacTUHY nero-iHdeKLii 1toguHa 3ibpasa y CBOEMy opraHi3mi

OCHOBHa 4acTMHa. [l1A  NPOrHO3yBaHHA  PO3MOBCIOAYKEHHA  KOPOHABIPYCHOI XBOpPOOW  6Byno
npoaHasnizoBaHoO Ta NobyaosBaHo KnacuuHy SIR-mogdenb (Susceptible-Infected-Removed). 3rigHo 3 moagennio
nonynAuia OiMTbCA Ha TpU Kaacu: cnpuiiHaTauei S(t), iHdikosaHi I(t), HecnpuiHATauBsi R(t). Monynauijs
BBarKaeTbCA @ikcoBaHO, Takum umHom, wo S (t) + 1 (t) + R (t) = constant = N. be3 ypaxyBaHHA

. - . ds (t) BS()I(t) dS(t)
HapoAXXyBaHOCTI, CMePTHOCTI 1 BN/IMBY BaKLIHaALI SlR-MO,EI,enb MOXHa BUPaA3nUTU AK: it = — ; =

N ’odt
S ()] dR . . . .
— w ; % = yI(t), e B — KoediujieHT, AKMII MOXKHa IHTEPNPETYBATU AK LWBUAKICTb KOHTAKTY, LLLO BPaxXoBYyeE

iIMOBIpPHICTb OTPMMaHHSA XBOPOOU B pasi KOHTAKTY YyTAMBOIO iHAMBIAYYMa 3 iHiKoBaHUM; Yy = 1/T —KoediujeHT
LWBNAKOCTI oay»KaHHA, a T — yac xBopobu. MouaTtkosi ymosn B momeHT Yacy t =0: S(0) = S = 0,1(0) =1, =
0,R(0) = Ry = 0. Ha puc. 1 nokasaHo cxemu nepexoay iHAMBIAYYMa 3 Knacy B Kac.

On0n0 02020
a) 6)

PucyHok 1 —3arasibHa cxema nepexoay iHAMBIAYYyMa 3 K/lacy B Kac: a) KnacuyHa SIR-mogenb, 6) SIR-
MOZeNb 3 ypaxyBaHHAM BaKLMHaL,iT

Pesynbtatn Ta ix obroBopeHHA. B SIR-moaeni npucyTHi 3 KaTeropii ntoaei: cnpuiHatamsi S(t),
iHbikoBaHi I(t) Ta HecnpuiHaTAuBi R(t). Mpu moaentoBaHHi 6yno BUKOPUCTAHO HACTYMHI Nnapametpu: ff =
0,128; y =0,0963; N=1" 10%;, MaxTime = 365. Ann nobynoBu Ta aHanisy moaeni 6yno obpaHo 3
Bunagku: 0,1% iHdpikoBaHUx, 5% iHpikoBaHMX, 10% iHpiKoBaHMX (puc. 2).
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Pucynok 2 — SIR-monens: a) 0,1% indikoBanux; 0) 5% iHdikoBanux; B) 10% indikoBanux; 1-S, 2-1, 3-R
MpoaHani3oBaHO MOKAMUBICTb BUKOPUCTAHHA KaacudHOi SIR-mogenb ana aHanisy i nporHosyBaHHSA

po3noBcioaKeHHa Bipycy SARS-CoV-2. MoKasaHo, Wo 36inblieHHA BiACOTKY iHGiIKOBaHMX NPU3BOAUTL A0
3POCTAHHA KiNIbKOCTI CIPUATAMBUX Ta SMEHLLEHHIO HECTIPUATIMBUX A0 iHbEeKLiT iHaMBIgYyMiB.
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METOA0NOrIT BATATOKPUTEPIAJZIbHOI OLIIHKW YXUTTEBOIO LIUMKNY CKA®OANAIB ANA
PEFTEHEPATUBHOI MEAULUHU
Mpokonosuu I.B., Aagtopa K.O., NMpokonosuny [.1.
HauioHanbHM yHiBepcuTeT «OfecbKa NOAITEXHIKa»
e-mail: dyadyura.k.o@op.edu.ua

Po3pobKy MeguuHMX BUPOLIB 3A4iMCHIOTbL Ha OCHOBI MNOIHGOPMOBAHOINO Ta [AOKYMEHTa/IbHO
3aCBigYeHOro pilWeHHA, 3 ypaxyBaHHAM nepesar i HeAoONIKiB Pi3HUX NpUAATHUX MmaTepianis i meToais
pocnigskeHHa. Y €sponi EBponeiicbka KoMicia mae PernameHT woao meamyHux npuctpois MDR 2017/745 ta
PernamenT IVDR 2017/746 wopno npunagis Ana AiarHOCTUKK in vitro. Lli HOpmaTUBHI aKTK1, HOBi BUMOTM A0
NpPOo30pPOCTi AaHMX, NOCTMAapPKETUHIOBOrO Harna4y Ta A0CTynHOCTI iHbopmaLlii npo imnnaHTaTK 3abe3nevyoTb
OCHOBY A/1s1 SIKOCTi Ta NiABMLLIEHHA 6e3neKn nauieHTiB, 36inblIYOTb WAHCKM NiKyBanbHUIM edeKT. OaHak
BMPOBAAMKEHHS OCHOBHMX MPUHLMMIB LIMX HOPMATUBHMX aKTIiB 3a/IMWAETbCA HEBU3HaYeHUm. Ocobamso ue
CTOCYETbCA 3aCTOCYBaHHA HOBUX TEXHOOTIN | MaTepianis. Ix BNpoBaAKeHHA B KNIHIYHY NPAKTUKY, HaNnpUKAaz,
B OpTONEAMYHIN ranysi, moxe O6yTWU NOTEHLIMHO KpaWMMKU 3a XapaKTepUCTUKAMWU ANA BUKOPUCTAHHA 3a
NPM3HaYeHHAM i 6e3neyHiwmMmM ans nauieHTiB,. BUPOBHMKM | meauyHi ¢axiBui B OCHOBHOMY
30cepearKyoTbCA Ha Banigauil icHyrUYMx meanyHux Bupobis. 1A 3ab6e3neyeHHs rapaHTii Toro, o MmeanyHui
BMPiIO6 B rotoBomy Buraagi byae ¢yHKUioHyBaTWM 6e3neyHo ana noguMHU i edpeKTUBHO BignosigHO A0
npu3HayeHHA B poboTi AocniaxkyBaanca cragii noro xutresoro umkay (Life Cycle) Ha ocHoBi QbD niaxoay.

BianoeigHo go npuHumnis QbD nigxoay nepepbayeHo Bicim eTanis, AKi 403BONAKTb KOMMJIEKCHO
pocniguty i nigTBEepANTN HeobxigHy BiANOBIAHICTL MeAMYHOro BUMPODY Ta TEXHOJOriT Moro BUPOBHUYOro
npouecy BUIOTOBAEHHA BMMOTraMm, BK/IOYAOYM iaeHTUOIKALIiI0 Ta KOHTPOAb YCiX 3MIHHMX Ha CTagiax

YUTTEBOTO UMKAY (pPUCYHOK 1).
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PucyHoK 1— ETanu, WO BU3HAYaloTb }KUTTEBUIN LIMKA MeAMUUYHOro BUPOBY

QbD nigxia oo iHAMBIAYaNbHUX KiCTKOBMX 3aMiHHWMKIB Ha OCHOBI Ka/bLil rigpoKCcManaTuTy MOXHa
3BECTM 0 BOCbMW OCHOBHUX eTanis: 1 — npo¢inb LinboBOro npoaykTy akocTi (QTPP), 2 — KpUTUYHI aTpmbyTn
akocti (CQA), 3 — giarpama TexHonoriyHoro npouecy (PFD), 4 — KpuTuuHi napameTtpu npouecy (CPP) Ta
aTpnbyTtn maTepiany (CMA), 5 - oujiHka pu3unky (RA), 6 — npoekTHUIA npocTip (DS), 7 — po3pobkKa Ta peanisauia
cTparterii ynpasniHHA (DICS) Ta 8 — po3pobKa cTpaTteriit ynpasaiHHA XWUTTEBMM UMKJAOM NpoAayKuii Ta
nocTiiHoro BAOCKoHasneHHs (PLMCI).

DyHKUji TexHoNOTiT 6/10KYENH, TaKi AK NOXOAXKEHHA OAHUX, MPO30PICTb, AeLUeHTpasi30BaHa Nepesipka
TPaH3aKLUiM i HE3MIHHICTb, MOXYTb AONOMOITU 3 YNPABAIHHAM AaHUMM Ha CTaLifAX }KUTTEBOTO LUKANY.

“Igor Sikorsky Kyiv Polytechnic Institute”
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IH}KEHEPHA METOAUKA BUSHAYEHHA OBYNALITY XIHOK
Mryxa A.B., boromosnos M.®.

HauioHanbHWI TEXHIYHWUI YHiIBEPCUTET YKpaiHn
“KWiBCbKUI NONITEXHIYHWUIM iIHCTUTYT imeHi Iropa Cikopcbkoro”
e-mail: ptukha.anhelina@lIl.kpi.ua

Bctyn. Enoxa TeneKomMyHiKaLii, eneKTpoTeXHIKM Ta HAHOTEXHOJOFi — OCb Lo oTo4ye ntogei y XXI
CTONITTi. HayKa cyTTEBO 3MiHM/Ia Ta NOJIErIW/IA }KUTTA Cy4aCHUX JIIOAEN, ane 1 cTana NPUYMHOK 3HAYHOTO
BM/IMBY Ha NIOACBbKUIA OpraHiamy, 30Kpema Ha NiaBULLEHHSA PiBHIO cTpecy. Ha Xanb, nepeHaBaHTaXKeHHA
[OCUTb HEeraTMBHO BM/IMBAE Ha 340pOB’s sodel Ta iX ropmoHanbHUMA ¢GOH, OCOBAMBO Y IKiHOK.
FopMoHanbHWU gucbanaHc CTann OAHIEND 3 BEAYYUX MPULYUH EHOOKPUHHUX 3aXBOPIOBAHb, a/ie HA LWACTA,
iX MOKHa BuAaikyBaTtu [1].

FopMOHanbHUIN 36i1 y KIHOK 4YacTo € MPUYMHOK MNOPYLUEHHA MPOLLECiB OBYAALIl, WO MOXKe
NPU3BECTU L0 TAMKMX HACNigKiB ana opraHismy. Came Tomy, AyKe BaX/MBO BiACNigKOBYBaTU AaHWUM
npouec. Kpim Toro, BpaxyBaHHA nepioay oByAALii € NOTPIOHMM [NA XKIHOK, AKI NparHyTb 3aBariTHITK.

OCHOBHa 4YacTUHA. TaK AK MOKM He iCHYE Npunaay AN 6€3KOHTAKTHOIO HeiHBa3MBHOMO BU3HAYEHHSA
OBYANALUii, MM NPOMNOHYEMO AaHy METOAMKY. 3HAKUM, WO nepes NOYaTKOM OBYAALiT Yy OpraHiami *KiHKu
BinOyBaeTbcA pi3ke 36inblIEHHA KinbKoCTi NtoTeiHisyouoro ropmoHy (M), To B AKOCTIi MeETOAMKM
3aMNpOMNOHOBAHO ANTOPUTM A1 BUMIPHOBAHHA KiNIbKICHMX XapaKTEPUCTMK KPOBi 3a AOMNOMOrO ABULLA
MOr/IMHAHHA CBIT/N1IAa NEBHOI AOBXMHU XBUAI Monekynamu JII. [laHWiA anropuTm CXOXKMMA Ha MPUHUMN
pPo60TU NYNIbCOKCUMETPY.

Mpy NPOXOAMKEHHI CBiT/1Ia MEBHOIO CNEKTPY Yepes WKipy, monekyau JII 6yayTe NoraMHaTH 1ioro, a
$OTOAETEKTOP OTPMMYE CUTHAMN, WO NOBEPTALOTLCA. TaK AK faHa TEXHIKA € HEIHBA3MBHOLO, TO Y NpUAaLi
Ma€ 6yTn BMKOPUCTaHO CBiT/IoAdioa, wo byae 3a40BONbHATM NOTPIOHMIA cnekTp [2].

OKpim ceHcopy, cuctemMa NOBMHHA MATU MOAY/1b ANA MYJbTUNAPAMETPUYHOTO MOHITOPUHTY, AKUA
6yne o¢inbTpyBatM Ta nigcuntoBatM Cnabki CMrHaAM, a TaKOX MIKPOKOHTpOAep, Ha AKUK 6yayTb
nepeaaBaTUcA NigCUNEHI CUTHANM ANA NepPeTBOPEHHA aHANOroBUX AaHUX Y undposi. Jani undposi gaHi
nepeaatoTbCs 40 cepenoBuLa Yncnosmux obuncneHs Matlab, ge Bci gaHi 6yayTb nepepaxoBaHi y NOTPibHi
HaM YMCcNoBi 3HaveHHs [3].

[aHa cuctema morke 6yt po3pobneHa Ak cCaMocTiMHUI Npunag, abo y AKOCTi 4ONOMIKHOT dYHKL,T
Yy MaKpOCUCTEMi, HaNPUKAAL, Y CMapT-roguHHUKY abo y cmapTdoHi. TaKoXK BiH MOXKe 6T BUKOPUCTaHUI
y MeauyHux npunagax [4, 5].

BUCHOBKW. 3anponoHOBAHO 6E3KOHTAKTHY HEeiHBa3UBHY METOAMUKY A1 BU3HaUYeHHA oByaAL,i. Mpu
MPOMNYCKaHHI CBITNIAa NEBHOro CMEKTPY u4epes LWKipy, MOJEeKYNM NOTeiHiI3ylouoro ropmoHy 6yaytb
noravMHaT oro. 1na nobyaoBuM cMCTEMM 3aNpPONOHOBaHO BUKOPUCTAHHA CBITAOAI0AY Ta doTOoAETEKTOPY,
MOAYAO ANA MY/NbTUMAPAMETPUYHOIO MOHITOPUHTY, MIKPOKOHTpOepy Ta cepeposuita Matlab. [ana
cuctema moxke 6yt po3pobneHa AK CaMOCTIMHWI npunag, abo y AKOCTI JOMNOMINKHOI yHKUiT Y
MaKpOCUCTEMI.

Mepenik nocunaHb:

1. Daniel F Kripke, Weak evidence of bright light effects on human LH and FSH // Journal of
Circadian Rhythms. —2010. — Vol. 8.

2. Jubran, A. Pulse oximetry // Critical Care. —2015. —Vol. 19. —c.272.

3. Anupama B. Working mechanism and utility of pulse oximeter // International Journal of
Sport, Exercise and Health Research. —2018.-Vol. 2 -c. 111-113.

4. Edward D. Chan. Pulse oximetry: Understanding its basic principles facilitates appreciation

of its limitations // Respiratory Medicine. — 2013. — Vol. 107 — c. 789-799.

E. Lucile White. Fluorescence spectra of luteinizing hormone releasing hormone, a decapeptide
containing histidyl, tryptophyl and tyrosyl residues: Analysis by derivative spectroscopy // Research
Communications. — 1980. — Vol. 94 — c. 1463-1.
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BUKOPUCTAHHA HEMPOHHUX MEPEX ANA AIATHOCTUKU PAKY MOIOYHUX 3AN103 HA
TEPMOIPA®IYHUX 30BPAXKEHHAX
PewertHikosa N.0., binowwnupbka O.K.
HauioHanbHWUM TEXHIYHUI YHIBepCUTET YKpaiHM
«KUTBCbKUMN NONITEXHIYHUI IHCTUTYT iMmeHi Iropa CikopcbKoro»
e-mail: lin.reshetnikova@gmail.com

BcTyn. Pak MOJIOYHMX 33/103 € OAHMM 3 HaNBiNblW PO3MNOBCIOAMKEHNX OHKOJIOTIYHUX 3aXBOPHOBAHb
cepes XKiHOK [1]. 32 ymOBM BYACHOMO BUABMEHHA NMYXAMHU Ha MOYAaTKOBUX CTAAisX MPOrHO3 Ha CNPUATANBUIA
pe3ynbTaTt cknagae npnbamsHo 90% [1]. Monpu HasaBHICTb BEAMKOI Ki/IbKOCTI CydaCHUX TUMIB A0CAiAKeHb
(komn’toTepHa Tomorpadin, mamorpadin ToLLO), MeanLUMHA NOTPEBYE fAK i 3pYyUHMX, AelleBUX Ta AOCTYMHUX
METOLIB OTPUMAHHA MeANYHUX 306parkeHb, TaK i NPOrpamHMX, WO AONOMAraTUMyTb JIiIKAapAM [OCAMTU
MaKCMMaNbHOT TOYHOCTI BUABNEHHA Ta aHani3y.

OCHOBHA 4YacTuHa. AK BiAOMO, MeTaboNiUHi 3MiHU, WO BUHUKAIOTb Y aKTUBHUX PAKOBUX KAITUHAX,
CNPUYUNHIOIOTb 3MiHM TeMMepaTypu, a came il nigsuweHHa [2]. IHppavepBoHa Tepmorpadia — meToa, npu
AKOMY CEHCOp CMPUMMAE BAAacHe TenJioBe BUMPOMIHIOBAHHSA /IIOACBLKOrO Tifla, WO BiAPi3HAETbCA B Pi3HUX
AinAHKax Tina. 3a gonomorot iHppayepBoHOi Tepmorpadii MoxKHa BUABUTM PaK MOJIOYHOT 3371031 Ha PaHHiX
CTafiax 3 TovHicTio noHag 90% [2]. JoaaTKOBUMMM NepeBaramm Tepmorpagdii € 6e3KOHTaKTHICTb, HeioHi3ytoua
AifA, 3pPYYHICTb NPU AOCNIAXKEHHI.

Ha gaHuit momeHT 6inblicTb NikapiB aHaNi3yroTb TepMOrpamm camocTiMnHo. OCHOBHUMM HeaoNiKamu
TAKOro nigxody € MOXK/AMBICTb CyH’€EKTMBHOI OLHKM MeAWYHOro MpauiBHMKA, TPMBAAWUKM 4Yac aHanisy,
NiABULLEHA MOXK/IMBICTb HETOYHOTO AjiarHo3y Yepes NACbKUi dakTop (HanpuKnad, CXUIbHICTb 40 BTOMM,
3a/IeXKHICTb Bif nonepeaHbOro Aocsigy).

[NA BUPILLEHHS MOXANBUX MPOBAEM, A TaKOXK A4/1A NiABULWEHHA TOYHOCTI BUABJIEHHS 3aXBOPIOBAHHA,
pO3rna4an0Ch 3aCTOCYBaHHA 3rOPTKOBUX HEMPOHHUX MepesK (3HM). Lie TN HeMPOHHMX MepexK rMnboKoro
HaBYaHHA, AKIi Ha OaHMA MOMEHT AOCAMNM BparkalouMxX pesynbTaTiB y Kaacudikauii Ta po3nisHaBaHHI
306parkeHb. JaHni TUN HEMPOHHUX MepeK YTBOPEHUIN HEMPOHAMM, L0 MOXKYTb HaBYUTUCA KnacudikyBaTu
306parkeHHs BUCOKOI CKNaAHOCTI. XapaKTepHa ocobausictb 3HM nonsrae y ix 34aTHoOCTi ob6pe 06pobasTu
306parkeHHs, AKi NpeacTaBAeHi y BUTNSAi MacuBiB AaHUX, WO A03BOJIAE KOAYBaTM NeBHi B/IAaCTUBOCTI B
aApXITEKTypi 4N1A po3ni3HaBaHHA KOHKPeTHUX 06’eKTiB y 306parkeHHAxX [3].

Bysio npoBeaeHo gocnigrKeHHs [2], npy AKomy 3acTocoByBanucaA pisHi apxitekTypu 3HM (resnetls8,
resnet34, resnet50, resnetl52, vggl6 i vggl9) no TepmorpadidyHMx 306parkeHb MOJIOYHMX 3a/103. HEMPOHHI
mepexi Resnet34 ta Resnet50 nokasanun pesynbtatv HEMMOBIPHO BUCOKOT ToYHOCTi (100%), Wwo AoBoauTb
e(dEeKTMBHICTb 3aCTOCYyBaHHA HEMPOHHUX Mepex y cdepi aHanizy ANa AONOMOrU Nikapto y BCTaHOBJ/IEHI
MaKCMManbHO TOYHOrO NonepeaHbOro AiarHosy.

BucHoOBKU. Pe3ynbTaTOM AaHOM0 AOCNIAKEHHA € aHani3 epeKTUBHOCTI BUKOPUCTAHHA 3ropTKOBUX
HEMPOHHUX Mepe)k Npu aHanisi TepmorpadiyHmMx 306paxkeHb. OCHOBHOK METOK iX 3aCTOCYyBaHHS €
NiABULLEHHA TOYHOCTI Ta OBO’EKTMBHOCTI iX aHani3y, WO CTOCYETbCA HaABHOCTI abo BiACYTHOCTI paKy
MOJIOYHMX 3a/103 Yy XKiHOK. Kpim TOro, AaHi pesynbTtaTu Aat0Tb 3MOry MPUNYCKATW, WO 3aCTOCYBAHHA
3ropTKOBUX HEMPOHHUX MepeXK Y NOEAHAHHI 3 MeToA0M iHppauepBOHOT Tepmorpadii Mae 4OCUTb BEAUKNIA
NoTeHLian ANA AiarHOCTYBaHHA PAAY CXOXKMUX TUMNIB 3aXBOPIOBAHb.

Mepenik nocunaHb.

1. Torres-Galvan JC, Guevara E, Kolosovas-Machuca ES, Oceguera-Villanueva A, Flores JL, Gonzdlez
FJ. Deep convolutional neural networks for classifying breast cancer using infrared thermography.
Quantitative InfraRed Thermography Journal [Internet]. 2021 May 6;19(4):283-94. Available from:
http://dx.doi.org/10.1080/17686733.2021.1918514

2.Ferndndez-Ovies FJ, Santiago Alférez-Baquero E, de Andrés-Galiana EJ, Cernea A, Fernandez-Muiiiz
Z, Fernandez-Martinez JL. Detection of Breast Cancer Using Infrared Thermography and Deep Neural
Networks. Lecture Notes in Computer Science [Internet]. 2019; 514-23. Available from:
http://dx.doi.org/10.1007/978-3-030-17935-9 46

1. Convolutional Neural Networks — [EneKTpoHHWIA pecypc]. — Pexum  goctyny:
https://www.ibm.com/cloud/learn/convolutional-neural-networks
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MOBINIbHUMA AOOATOK ANA BUABNEHHA NOPYLLEHb PUTMY CEPLA
PyaHiubka O.B., Hegypaesa A.1O.
HauioHanbHWUI TEXHIYHUI YHIBEpCUTET YKpaiHm
«KUWIBCbKMI NONITEXHIYHUI IHCTUTYT iMmeHi Iropsa CikopcbKoro»
E-mail: neanastasiiia@gmail.com, olena.rudnitska@gmail.com

X0O4Y A0CKTb YACTO TaKi TaxiapUTMIi AK eKCTPACUCTONIA, MAPOKCU3MAbHA TaxiKapA4ia Ta MUTroT/IMBA
apuUTMiA MOXKYTb PO3BMBATUCL BE3 CUMNTOMIB ONA XBOPOTrO, BOHU MAlOTb LUMPOKUIA CNEKTP HEraTUBHUX
HacAiAKiB, WO NOB’A3aHi He TiZIbKM 3 iICTOTHMM NOripLIEeHHAM AKOCTI }KUTTS, ane i 3i 3Ha4YHUM NiABULLEHHAM
BiporigHocTi cmepTi. OCKiNbKM iHOAI BUABUTU AaHi 3aXBOPHOBAHHA MOM/AMBO /MLIE MNPX MNOTipLeEeHHI
CaMONOYyTTA XBOPOro abo Npu obCcTeXKEHHI y NikapA, BUHMKAE NoTpeba y CTBOPEHHI MobinbHOro AoAaTKy
ONA BUABMIEHHA 3aXBOPIOBAHHA Ha NePLUMX CTaAiAX, KON BOHM PO3BMBaOTLCA HE3CMMNTOMHO.

MeToto poboTn € cTBOpeHHA MObBINBbHOrO A0AaTKy ANA BUABNAEHHA MOPYLEHb PUTMY cepua y
peXMMi peasibHOro vacy.

Y xoai pobotn 6yno nepenporpamoBaHo ¢iTHec-bpacneT 4na Ta nepepadi g4aHUMX Ta CTBOPEHO
MOBiNbHUI O0AATOK MOBOK Java y cepegoBulli nporpamyBaHHA Android Studio gns BuABieHHSs
Taxiaputmin.

Ons noyaTky aHanisy ¢iTHec-bpacner 3unTyBaB MyAbC 3 3an’sCTA KOPUCTyBaya Ta nepesaBas
OTPUMaHi AaHi y MobinbHUIA goaaTok. MNMopyleHHA pUTMY cepus BUM3HAYa/MCb 33 ABOMA KpUTepisamMu:
YyacToTa Ta NPABUbLHICTb CepLLeBUX CKOPOYeHb. HoOpMasibHOO YAaCcTOTOO BBarKkanach Ta, WO 3HAXoAMNacb
y mexax 60-100 yaapis Ha XBUIWHY, @ NPABUJIbHUM PUTMOM — TON PUTM, Y AKOFO PO3KKUA 3HAYEHb MiX
ABOMa iHTepBanamm He nepesuLLye 10%. AHaniz Npoxoamns 3a HACTYMHMM aJITOPUTMOM:

@ AKLO0 DIKCYETbCA, WO PUTM HenpasuabHUi, ane YCC (YacToTa cepLeBMX CKOPOUEHb) 3HAXOAUTHCA
Yy MeXKax HopM#, TO Lie iaeHTUIKYETbCA AK eKCTPacKCTOoNISA;

® KOJ/IV PUTM MPABUIbHUIA, @ YaCTOTa CKOPOYEHb 3HAX0ANTbCA Y Mexax 100-180 yaapis Ha XBUIWHY,
TO Le — WIYHOUYKOBA MapoOKCU3ManbHa Taxikapais;

ey BMMaAKy npasuabHoro putmy Ta YCC, wo 6inbwa, Hixk 180 yaapis Ha XBUAWHY, iKCyeTbCA
HaABHICTb HaALWNYHOYKOBOI (CynpaBeHTPUKYNAPHOI) NapoOKCU3ManbHOT Taxikapaii;

o npun YCC, w0 BULLLE HOPMU, T HEPETYAAPHOMY CEPLEBOMY PUTMI MOPYLLUEHHA PUTMY BU3HAYAETLCA
AK MUTOTANBA apUTMIA.

Y b6yab-skomy BMNAgKy O0AATOK CMOBILLAE, YM MPOAHani3oBaHi AaHi ABNAKOTLCA HOPMOLO, UM
BiAXWMNEHHAM Big, Hei. Y BMMAAKy BUABNEHHA MOM/IMBOrO MOPYLIEHHA PUTMY Ccepus 3aCTOCYHOK
pekoMeHAyE 3BEPHYTUCH A0 NiKapA ANA NoAaAblOol AiarHOCTUKKU. MpuKknag poboTu npeactaBaeHUin Ha
PUCYHKY 1.

g 3navennn YCC: 152 ynapis/xs

3nauennn YCC: 72 ynapis/xe

Axacracis , YHCC suwe Hopmu,
WO CBIQYMTE NPO MOX/NBY
LWYHOYKOBY MAPOKCUIMANBHY

AHacTacis , y Bac 3agikcosaHi
MOPYWEHHA PUTMY CepLLs,
WO CBIRYUTL MPO MOXIUBY

3navenns YCC: 80 ypapis/xe

Anacracis , YCC ra purm cepys y eKCTPOCHCTONI. PeKOMEHAYEMO Taxikapaito. PexoMeHgyemo
HOPMI, NopyLLeHb He BUSBIEHO 38€pHYTUCA 40 NIKAPS 3BEPHY TUCA [0 NIKOPS
]
NosepHyTMes MNosepryTwcs
3asepumTs pobory 3apepummv pobaty e pooY
s y
a) 6) 8)

PucyHok 1 — Mpuknag poboTu nporpamu Npu BU3HAYEHHI a) HOpMasibHOT poboTn cepus, 6)
€KCTPacuUcToil, B) LIIYHOUYKOBOI NapoKCM3mMaibHOI Taxikapaii

TakMM YMHOM CTBOPEHMUI MOBINBHUIA [OAATOK YCMNIWHO CPABAAETLCA 3 334a4et0 NepPBUHHOIO
BMABNEHHA TaKMX NOPYLUEHb PUTMY cepua AK eKCTPAaCUCTONIA, MUFOTAIMBA apuUTMIA Ta NapOKCM3ManbHa
Taxikapaia.
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BINONAPHUM 3ATUCKAY A4 1301AUIT NEFEHEBUX BEH NPU PALAIOYACTOTHIN ABNALIT HA
BIOKPUTOMY CEPL]I
Cractok 10.1., MakcumeHnko B.B.%, Xyaeubkuii |.10.2
'HauioHanbHWUIA TEXHIYHKMI yHIBepCUTET YKpaiHK
«KMIBCbKUI NOMITEXHIYHMIA iIHCTUTYT iMeHi Iropa CikopcbKoro»
2|HcTUTY enekTpossaptoBaHHa im. €.0. MatoHa HAH YkpaiHu
e-mail: stasuyk.yuriy@gmail.com

AKTyanbHictb. TpinoTiHHA nepeacepab (TM) - we HaWbiNbW NOWMPEHUIA TUN MOPYLUEHb PUTMY
cepus, Big AKkoro ctpaxpae 0,6 % yososiyoro Ta 0,37% »kiHoyoro HaceneHHa city [1]. Haibinbiu
NOWMPEHUM pPaguKaibHUM MeTOAOM NiKyBaHHS L€l apuTmii € pagioyactoTHa abnAauis (PYA) Ha
BigKpuTOMY cepui. Moro epektmsricTb gocarae 90% [2]. PYA npu TI nepeabayac etan isonauii nereHesmnx
BEH, WO 3a3BMYall BMKOHYETbCA 3a AOMOMOIOIO creuia/ibHMX BinoasapHMX 3aTuckadis. Ha cborogHi B
YKpaiHi Hemae BN1acHOro BUPOOHULITBA TaKOTrO iHCTPYMEHTapito.

MeTta pob0TH: MPOEKTYyBaHHA, BUFOTOBJIEHHA Ta AOCAIAMKEHHA edeKTUBHOCTI opuriHanbHOro
6inonapHoro 3aTnckaya 4na isonauii nereHeBux BeH npu PYA Ha BigKputomy cepii.

Martepian 1a metogu. [1pPOEKTYBaHHA HENPOBIAHUX YACTMH 3aMNPOMOHOBAHOMO 3aTMCKava
BMKOHYBa/NOCb METOAOM MOJIroHasbHOr0 MogesntoBaHHA B cepegosuuwi 3d’s Max. PospobneHi
TPUBUMIPHI mogeni BUrotToBaAnncb metogom 3D-gpyKy no TexHonorii FDM Ha npuHTtepi Prusa 13 2.0. na
KOpMyCHUX AeTanein BuKopuctoByBaBcA PLA nnactuk. lMNepeBipka Ha HEPO3PUBHICTb Ta FOTOBHICTb A0
OPYKY po3pobneHnx moaenen BUKoHyBanach B cepenosuii Netffab. Jna koHTponto napameTpiB gpyKy
BMKOPWUCTAHO NporpamHunii npoayKT Cura. 1na BU3Ha4YeHHA oNTUManbHUX GOpmMU, pO3MipiB Ta mexaHismy
3MMKaAHHA OpaHLI 3anponOHOBAHOrO 3aTMcKkaya B cepegosuwi COMSOL Multiphysics nposogmnoch
MaTeEMATMUYHE MOOENOBAHHA eNEeKTPOTEPMIYHOT AECTPYKLiT TKAHMHU MiOKapaa. B noganbwomy nposigHy
YyacTUHY BpaHLL BUrOTOB/IEHO 3 MeAMYHOI CTani, 30BHilWHIO 060/I0HKY - meTogom 3D-ApyKy 3 NAacTUKy
Elastan.

Ons  pocnigkeHHa edeKTUBHOCTI 3aMpOMOHOBAHOIO  3aTMCKaya BUKOHYBA/WUCb  €X-Vivo
eKCNePMMEHTU Ha TKaHMHI MioKapga CBWHI, NpW LbOMY 3aCTOCOBYBABCA BITYM3HAHMIA reHepaTop
pagioyacToTHoro ctpymy BTA-300 M1 (po3pobka IE3 im. €.0. MaToHa).

Pe3ynbtatn. Po3pobneHo opwuriHanbHWMn 6iNONAPHUIA 3aTUCKAY A1 OLHOMOMEHTHOT 3oLl
nereHeBux BeH nNpu PYA Ha Bigkputomy cepui. Yci HENpoBiAHI YaCTUHM LbOro IHCTPYMEHTY BUrOTOBAEHO
3a gonomoroto TexHosorii FDM 3D apyky 3 nnactukiB PLA Ta Elastan. Ha ocHoBi cepii ekcnepumeHTis
BCTAHOBJ/IEHO, WO AN eNeKTPOTePMIYHOT AeCTPYKLii 3aNponoHOBaHMM 3aTUCKaYemM Ha rMbuHy 6 mm
HeobXxigHO BMKOPWUCTOBYBATM MOTYXHicTb PY ctpymy 60 BT npu TpmBanocTi annikauii 60-90 c.
MaKcuMmanbHO MOXKAUBa FMbuHa aecTpykuii — 10 mm, npu noTyxHocTi PY ctpymy 120 BT Ta TpmBanocTi
Mmoro annikauii 120 c.

BUCHOBKMW. BUKOPUCTaHHA TexHooriT 3D-ApYKy ANA BUTOTOB/IEHHA 3aNpOnNoHOBaHOro binonsapHoro
3aTUCKaYa [03BOJIAE MiHIMI3yBaTU cobiBapTicTb iHCTpymeHTy. [pu uUbOMy, 33aBAAKU MOXK/IMBOCTI
BUIOTOBNEHHA  AeTaner  Oyab-akoi  CKNagHocTi, 3abe3nevyeHa  HanexHa  PyHKUiOHaNbHICTb
3anponOHOBAHOrO 3aTMCKa4va. BMKoOpMCcTOBYOUM CTaHAapTHY, 4na npoueaypu PHA Ha Bigkputomy cepu,,
noTy»HocTi PY cTpymy B agianasoHi 60-120 BT 3a TpuBanocTi anikauii 60-120 ¢ moxkHa 3abe3neyntu
TPaHCMYpPaJIbHICTb e1eKTPOTEPMIYHOT AeCTPYKLUiT 40 10 MM, YOro A0CTaTHLO A5 ePEKTUBHOT HE3BOPOTHOI
i3onAuii nereHeBUX BEH.

MNepenik nocunaHb:

1. Cheng Li, Haicheng Wang, Mohan Li. Epidemiology of Atrial Fibrillation and Related Myocardial
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Medicine. 2019.
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%m National Technical University of Ukraine

ag “Igor Sikorsky Kyiv Polytechnic Institute”




KIMHATA 3 BE31IPOTOBUM E/IEKTPOXUBNEHHAM NOTYXKHUX IMN/IAHTATIB TA NMPOTE3IB
Tennuko A.B., OniiHuk B.M.
HauioHanbHMIM aepoKocMiYHUIM yHiIBepcUTeT iM. M. €. lyKOBCbKOro «XapKiBCbKMI aBiauiiHWUIA iIHCTUTYT»
e-mail: dashatelichkol @gmail.com

Bctyn. lMporpec cyyacHUx TexHosorih biomeauyHoi iHXKeHepii 403BOAMB CTBOPIOBATU YHiKanbHi
NpPOoTe3M KiHLIBOK, anapaTh AKi BUKOHYIOTb QYHKLii BHYTPILWHIX OPraHiB, CEHCOPHMX CUCTEM NHOANHU. TaKi
NPUCTPOI, AK BIOHIYHI NpOTE3U, IMNAAaHTATU WTYYHOro KPOBOOGIry 418 BUKOHaAHHA QYHKLiIN NpUTamaHHMX
NPUPOAHOMY OpraHiamy NMOBWHHI MaTu i BignoBigHe ArKepeno eHepronoctadaHHs. CyTTEBUIM nporpec
crnocTepiraeTbca y po3pobui akymynsTopiB BENMKOI eNeKTPUYHOI EMHOCTI, AKUIA BOYB CTUMY/IbOBaHWIN
OYpXIMBUM PO3BUTKOM cucTeM MObBIinbHOro 3B'A3KYy i BMPOBHWMUTBOM enekTpomobinis. 3pasku
aKyMyNAaTopiB NPUAATHUX ANA BUKOPUCTAHHA Yy NPOTE3HIM TEXHIL MatoTb AOCTaTHbO BE/IMKY Macy 2-3 Kr.
Tak, HanpwKknag, HOCMMWIA 30BHIWHIN NPUCTPIA AnA 3abe3neyeHHs EeNeKTPOXKMBAEHHA iMNAAHTaTy
KLWTYYHE cepLe» PasoM 3 e/IEKTPOHHMMMU MOAYNAMU CTBOPIOE AO0AATKOBE HAaBAHTAXKEHHA HA NOAUHY
6inbw Hix 5 Kr [1].

TakMM YMHOM MOXKHA BBaXKaTW LLLO 3a43a4a CTabiNbHOro eNeKkTPOKMBAEHHS IMNIAHTATIB i NpoTesis
3 MOTYXHiCTIO cnoXXuBaHHA A0 20...30 BT 3a/1MWAETbCA aKTYa/IbHORO.

MeTtolo poboTM € YyAOCKOHaNeHHs 3acobiB 6e34pOTOBOro €1eKTPOXKMBAEHHA MpoTe3iB i
iMNAaHTATIB i3 3HAYHOIO MOTYKHICTIO CNOXKMBAHHA.

OCHOBHa 4acTMHa. [POMNOHYETbCA A/A 3MEHLEHHA MAacuM HOCMMOro 6/10Ky aBTOHOMHOrO
€N1EKTPOXKMBAEHHA | 3abe3neyeHHA CTabiNbHOI EMHOCTI aKymynATopa BUKOPUCTATU TEXHOAOTi0
6e3gpoToBoi nigzapagkn. OCHOBHUIM HeAoNiK iCHYHUMX TEXHIYHMUX pilleHb — Le Masa BiACTaHb MiXK
nepegasanbHUM i NPUAMaNbHUM NPUCTPOAMM — 5...15 mM. TaKi obMeReHHA BUKANKAHI BUKOPUCTaHHAM
MarHiTo-iHAyKUinHOro cnocoby nepepadi eHeprii [1]. Y uen cnocib nepeaaBanbHU iHAYKTOP
NiAKNIOYEHUN 00 NOTYXKHOFO reHepaTopa 3MiHHOIO CTPyMy 4YacTOTOK Bifg, AecATKiB A0 coTeHb Klu, a
NPUIMMaNbHUI — [0 BUNPAMIAYA, AKUN XKUBUTb IAHLIOT 3apPAAKM aKYMyAATOpPa | 0AHOYACHO CaM NPUCTPIl.
KoediuieHT KopucHoi aii nepepadi eHeprii 3a CTENEHEBOK 3a/IEXKHICTIO 3HUKYETbCA NPU 36iNblUEHHI
BiACTaHI MiXK iHOYKTOpamu. B peanbHUX KOHCTPYKLIiAX Ha BiacTaHi 15...20 cm K.K.4. He nepesulye 5%. B
poboTi [2] 3anponoHOBaHa cuMcTeMa, fiKa MOXKe MepeTBOPUTM cheliasibHy KiMHaTy Ha 6e3gpoToBuit
3apALHUI NpUcTpiin. B UilA cucTemi BUKOPUCTOBYETHCS SBWULLLE MArHiTOKBA3iCTaTUYHONO pPEe30HaHCy B
3agaHomy 06'emi. B sKOCTi NpocTOpoBOi CTPYKTypu Oyna BMKOpUCTaHa KiMHaTa po3mipom 3x3x2 m.
MoBepxHi CTiH KIMHaTK € NPOBIAHMKOBUMM CTPYKTYPAMM AIKi BUKOHYIOTb QYHKLLIFO MaTpULL 30cepesKeHnx
6araTomogoBuMx pe3oHaTopis. Lli pesoHaTopu 36yaKyOTbCA NepenaBaibHUM iHAYKTOPOM Ha OCHOBHIl
YacToTi Ta Ha KPaTHUX YacToTax (rapmoHikax). TakKoX A0CAraeTbCA NPUIMHATHA NPOCTOPOBA PiBHOMIPHICTb
po3noginy iHTEHCMBHOCTI MArHiTHOro MOAA B MiCLAX 3HaAXO4XKeHHA O6’eKTiB 3 npuiiMasbHUMMU
iHAYKTOpamMu.

3a JaHUMWU eKCNEPUMEHTIB AOCATHYTUI K.K.4. CKAaB 37% 3 MNOTYXKHICTIO Ha npuiAmanbHoOMy
iHgyKkTOpi Ao 50 BT [2].

BucHoBku. [pu posrotpmsanomy nepebyBaHHi NOAMHWM 3 npoTe3amu abo MOTYKHUMMU
iMnnaHTaTamMm B cheuianbHii  KimHaTi 3agadyy 6e34pOTOBOr0 KMB/MEHHA MOXHa BUPIWIMTK i3
3aCTOCYBaHHAM TEXHONOTiT MarHiTOKBasicTaTUYHOro pesoHaHcy. OaHaK noTpebye OLUiHIOBaHHA
OONYCTUMMIA piBeEHb BNANBY CHGOPMOBAHOIO 3MiHHOMO MarHiTHOrO Ha OPraHi3m AKANHN.

Mepenik nocunaHb:

1. OninHuK B.MM. Be3KoHTaKTHE eNeKTPOXKMBAEeHHSA imnaaHTaTis [Tekct] / B. M. OniitHuk, 4. B.
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BIOMEXAHIYHI MPOBJIEMU PEFEHEPALLIT CYTTIOBOBOIO XPALLA
Topopos A. C., OtTpoga M. C.
HauioHanbHW TeXHIYHWUI YHiBEPCUTET YKpaiHM
«KMIBCbKMI NONITEXHIYHWUI IHCTUTYT imeHi Iropsa CikopcbKoro»
e-mail: tyas4898 @gmail.com

Bctyn. OcKinbKu cyrnoboBuin xpAw, mMae ciabKy 34aTHICTb A0 CaMOBIAHOB/IEHHSA, € AaBACKYAAPHUM,
aHeBpPasibHUM — BiH € DAXKAHOI MILLEHHIO ANA AOCNIAHUKIB. B AaHMi yac icHye 6arato pisHUX meToAis
NiKyBaHHA: B4 HeECTepoigHWX MPOTM3ananbHUX npenapaTtiB A0 IHBAa3MBHWUX BTPYYaHb, BKJIHOYAKOUM
iMNNAHTaTK, KNiTMHHE NikyBaHHA abo PO3pPUB OCTEOXOHAPANbHOI KiCTKU. BpaxoBykouu, wWo HiomexaHika
cyrnoba 3aBXAM MNOripwyeTbca nicna xBopobu, onTumisauis HGiomMexaHiKM moxKe NOTEHLIMHO CnpuAaTU
CTBOPEHHIO TPMBANOI 3aMiHW Y NALLIEHTIB.

OcHOBHa YacTUHA. MNOTOUYHUI BiOIHKEHEPHMI HeoXPAL, AANIEKUA Bifg, ONTUMANbHOIO B MOPIBHAHHI 3
3pinMm aHanorom. YacTKoBO Lie MOB’A3aHO 3 CTBOPEHHAM KOHCTPYKLii, AKa 36epirae aHi3oTponito Ta
OZHOPIAHICTb Yy CBOIN CTPYKTYPI i Ma€e XapaKTepHi MexaHiyHi BnactmeocTi [1].

[na pereHepauii xpAwWwa MaTpuyHe cepefoBulLe Mae 3abe3neynmTU TPaAHCMAAHTOBaHI cToBOYypoOBI
KNiTUHW cTabinbHUM cepenoBuLLLEM XOHAPOreHHO! audepeHuiauji, Toai AK MexaHiuyHe cepefoBULLE MaE
BMpillanbHE 3HAYEHHSA AN AKOCTI Ta KiIbKOCTi HEOXPALWOBUX TKaHWUH. OCKINIbKMU CcTOBOYPOBi KNITUHU MatoTb
Ginblly MexXaHiYHy YUYTAMBICTb, HiXK 3pini KNiTMHWM, BiomexaHiuyHi CUrHanu BiAirpatoTb K/OYOBY PONb Y
peryntoBaHHi deHoTUNIYHOT AndepeHuiayii cToBbypoBMX KAITWH [2].

HeBignoBigHicTb MexaHiYHUX BNAaCTMBOCTEN NPU3BOANTL A0 KOHUEHTpALii MiXKdasHOro Hanpy»KeHHs
Ta 3HUXKEHHSA iHTerpaLii, NOWKOAKYE iIMNNAHTAT Nig Yac pyxiB cyrnoby Ta nocnabntoe Moro 4OBrOCTPOKOBY
MiLHiCTb. Bpak 3HaHb NPO KOMMOHEHTM Ta aPXITEKTYPY XPALLA, € OAHIEI 3 NPUYMH 0OBMeKeHOro nporpecy B
CTPYKTYPHOMY Ta OYHKLIOHAaNbHOMY BiAHOBAEHHI. 34aTHICTb XpALLa NPOTUCTOATU MeXaHiYHUM cunam i
NigTPMMYBATU MPYXKHICTb 34e6iNblIOro  MNOACHIOETbCA MEPEenIeTEHO Meperkerd NPOTeoraikaHiB i
KONlareHOBUX BOJIOKOH, fAKi He 34aTHi NoBTOpHO GopmMyBaTMCA B 3pinomMy Xpsw,i. PeKoHCTpyKuito Liel
apXiTEKTYPM KOMlareHoBOi Mepexi Cnig, po3rnagatv Hagani, JOCNiAMKYUYM MeXaHi3MU Moro no4YaTKoBOrO
dopmyBaHHA. MigTpumytoda cybxoHApanbHa KiCTKa, CAPUAOYM OMOPY CTUCHEHHA cyrnoboBoro xpsiua,
BiZirpae Ba)KAMBY posib y MOro OyHKLIOHAAbHIA MiATPUMUi, TOMY 3ac/lyroBye Ha npu po3pobui
TPaHCMNAAHTATIB NPM OCTE0APTPMUTI. IHLWOM BioMmexaHiYHO 0CcOBAUBICTIO CYrN060BOIo XpPALLA € HA3bKE TEPTA
Ha MOBEPXHi, AOCAIAKEHHA MexaHi3My AKOro npoJ/JE CBITAO HA Kpali TepaneBTUYHI cTpaTerii ana
BiZAHOBNEHHA MOro mactuna. Kpim cKnagHoOCTi MexaHiYHMX BNaCTMBOCTEN XpALLa, 30Ha/IbHa HEOAHOPIAHICTb
Bi, XpALLOBOI NoBepxHeBoi 06nacTi A0 rMMOBOKOro KiCTKOBOro Lapy, 3afifsHOro B KiCTKOBO-XPALLOBUX
OAMHULAX, TAKOXK € KPUTUYHOIO NPobaeMoto ANA BUBYEHHS BiomexaHiku [3].

BucHoBKMU. HaaBHi cTpaTerii pereHepalii xpaLia po3pob/ieHi 3 BUKOPUCTaHHAM Pi3HOMaHITHUX MeToAiB
TKaHMHHOI iHXXeHepii, ane oTpumaHi HiomexaHiyHi BNaCTMBOCTI Lj€i TKAHWHM Janeki Big, BNacTUBOCTEMN
npupogHoro cyrnobosoro xpawa. MigcymosyouM, HeobXigHO BCTAaHOBUTU Bifbll KOMMNEKCHY OLLHKY
3agisHoro biomexaHidyHoro wnAxy, Wo6 CcnNpuATM peanbHii 3amiHi xpAalW@ 3a [A0NOMOrol MeToais
pereHepaTtMBHOI MeAnUMHU. TakMM 4YMHOM, BiomexaHika MOBMHHA PO3rNAAaTUCA AK CYTTEBUI daKTop
dopmyBaHHS Ta naTonorii xpawa.

MNepenik nocunaHb:
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PO3POBKA AMAPATHOIO KOMIIEKCY /19 3D-[IPYKY BIOOB’E€KTIB HA KNITUHHIA OCHOBI
Ymapos .B.
HauioHanbHW TEXHIYHUI YHiBEpcUTET YKpaiHu
«KWIBCbKUM NONITEXHIYHUN IHCTUTYT imeHi Iropa CikopcbKoro»
e-mail: umarovdv@biocorp.com.ua

3D-6ioapyK — BiAHOCHO HOBa TEXHO/IOTIA Ha CTUKY Pi3HUX ranysei. Lle - npouec ctBopeHHs 06’ekTy
3 BionoriyHoro matepiany i3 36epexxeHHAM GYHKLNA | XKUTTE3AATHOCTI KNiTUH. OCHOBHa NepcneKkTUBHa
ranysb Ans BUKOPUCTAHHA AaHOi TexHonorii — pereHepaTMBHa mMeguumHa. B maiibyTHbomy pPO3BUTOK
TEeXHONOTIi APYKY TKAHWH Ta OpraHiB NOKPUE NEeBHY YaCTUHY NoTpeb y TpaHCNNaHTOOTI, NOYMHAKUM i3
OPYKY Ta nepecagku LWKipn (L0 BXe peanisyeTbcd KOMepLUiMHO) i 3aKiH4ytouM Binbll cKAagHUMM
disioNoriYyHMMM  KOHCTPYKTaMK. 3aBAAKM CBOEMY BeMYE3HOMY TMOTEHLUjany, TEeXHONOriA MoXKe
BMKOPUCTOBYBaTUCA AN HaraTbox ranysen AOCNIAXKEHHA Ta BUPOOHULTBA, BKIOYHO 3 AOCAIAMKEHHAM
npenaparis in-vitro abo AocnigeHHA TOKCUYHOCTI 6e3 BUKOPUCTaHHSA TBapUH.

MeTolo [0CNiAHULBKO-KOHCTPYKTOPCbKOI poboTtn 6yno cTtBOopuTM npototvn npunagy gns 3D-
6ioapyky. [Ansa uboro 6y 3ibpaHuit 3BMUaliHMN 3D-NpUHTEP ANA APYKY Nonimepamu Ta moandikoBaHn
nia Apyk renesoto cybcTaHuUielo. ByB CKOHCTPYMOBaHUIA OCHOBHWMIA KapKac MpUHTepa, BCTaHOBAEHI
ABWUryHM, BiCi i pyxoma rosiska. B npoueci pobotn byna cnpoektosaHa Ta po3apykosaHa 3D-mopenb
TpUMaya ekcTpyaepa ana 6iogpyky. OCKinbKM NPOTOTUN MA€E Ha yBasi APYK resieBoto cybcTaHUier, AaHWI
Tpumay 6yB pospaxoBaHuit nig wnpuy ob’emom 2 mna. licna Toro, Ak Byna 3ibpaHa KOHCTPYKLUs,
NPOBOAUNUCA AOCNIAKEHHA reNto ANA TecTy APYKy Ta niadip ronku. EKcnepumeHTanbHUM Wwasxom byna
3HalgeHa KOHLEHTpaLis PO34MHY anbriHaTy HaTpito (4%) i3 goaaBaHHAM Po34MHYy xnopuay Kanbuito (0.1
M) ana Kpaworo 3acturaHHA. [na onTMManbHOro NOTOKy reto nif Yac ekcrpysii byna nigibpaHa ronka
po3mipy 27G % (& 4mm). licns 3aBeplleHHs KOHCTPYHOBaHHA npuaagy Ta TecTy pevosBuHu, 6ys
nposeaeHUit TecToBuit ApyK 3D-06’ekTa. Pe3ynbTaT NnpoBeAeHOi poboTH HaBedeHi Ha PucyHKy 1.

PucyHok 1 — Pe3ynbtati npoBeaeHoi pobotu

OTXKe, B AaHilt poboTi byno nposBeaeHe KOHCTpyoBaHHA Npunagy ans 3D-6ioapyKy Ta HeobxigHi
[OCNIAXKEHHA PeYOBUH Ta MaTepianiB ANA NPOBeAEHHA TECTOBOro APYKyY. B pesynbTati 6yB HaapyKOBaHM A
TPUBUMIPHUII 06’EKT 32 4ONOMOTOIO reslto, AKUI IMITYE renb i3 KNITMHHUM MaTepianom. [MpeacraBneHui
eTan poboTy pa3om i3 NPOTOTMNOM Ta NPOBeAEHUM APYKOM NOKa3ye peasbHy NepcnekTuBy AOCTYNHOCTI
npunagy ona Apyky o6’ekTiB Ha KNiTMHHIN ocHoBi. Pazom 3 Tum, npoBegeHa poboTta Ta nNpoToTMn
notpebyloTb NOJANbLINX BOOCKOHANEHb fIK 3 TeXHIYHOro 60Ky (BAOCKOHANEHHA TOYHOCTI APYKY Ta
HaBeAeHHs eKCNepUMEHTAa/IbHO 3HaYyLWMX NOKa3HUKIB; moaudiKalis KOHCTPYKUiT AnA APYKY XUBUMMU
KNiTUHaMM), a TaKoK be3nocepeHbO NPOBEAEHHA APYKY re/lem Ha KAiTUHHIA OCHOBI, LLLO TaKOXX BUMarae
E€KCNEePUMEHTIB i3 KynbTypamu KAiTUH. [aHi AocnigKeHHA i BOOCKOHaneHHAa 6yayTb nposegeHi i
onpauboBaHi B noganbluii pobori.
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ANNMTOPUTMIMHE 3ABE3NEYEHHA PO3NMISBHABAHHA ®ETA/IbHOIO ENEKTPOKAPOIOCUTHANY
dpaHyeBcbKa Il
TepHONINbCbKUM HaLLiOHANIbHUI TEXHIYHUI YHIBEpcUTET imeHi IBaHa lMynton
e-mail: halyna franchevska2457 @tntu.edu.ua

3a ouiHKamn BOO3 B YKpaiHi WOPIYHO HApPOAKYHOTbCA 3 Bagamm cepus 6amsbko 5 —5,5 Tucay giten.
I3 HUX 6113bKo 30% NepebyBatoTb B KPUTUUYHOMY CTaHi[1].

BaxknnBo wWob6 meTond AiarHOCTMKM CTaHy cepueBoi cuctemu nsogy 6ys 6e3nevyHum i npu
MHOXWHHOMY 3aCTOCYBaHHI HifIK He BN/IMBaB Ha 340POB’s AK MaTepi, TakK i il MalibyTHbOT AUTUHN.

MeTog, peecTpalLii bioenekTpUYHUX NOTEHLiaNiB cepua A03BONAE NPOBOANTU TPUBANIUIA MOHITOPUHT
CTaHy nnoda, A03BONAKYMM NPAKTUYHO MPOTArOM BCi€i  BariTHOCTi  peecTpyBatn  deTanbHUM
€NeKTPOKApPAIOCUIHANA, WO € CYMIWLWI 3 €eNeKTPOKapAaiocurHanis nnaogy Ta MaTepi, a TaKoX
Pi3HOMAHITHMX LUYMOBWMX CKNaA0BMX Ta apTedaKTis.

EnekTpokapogiocMrHan matepi Ta nsody BiabupaeTbcs 3 AaHUX 3 BUKOPUCTaHHAM inbTpa
CasiupbKoro—lonas ana HagaHHA 6inbl 3rnagrKkeHoi Gopmu cymiwi curHanis. 3aBAAKM LboMy LMPpPoOBOMY
dinbTpy 36iNbLIYETLCA CMIBBIAHOLWEHHA CUTHAY Ta WyMy, 6e3 CNOTBOPEHHA NepLloro.

OuBnsaunch Ha Te, WO MATEPUHCbKUI KOMMOHEHT NepeBaykae B OTPUMAHOMY CUrHani, HeobxigHo
BUKOpUCTATU &iNbTp 3 PaHAOMI30OBaHMMM KoediuieHTamu. Y BMNagKy HaAABHOCTI O043aTKOBUX
LUMPOKOCMYTOBUX NepeLlKo, ANA iX BUKNOYEHHA MOXKHA A04aTN HEKOPEIbOBAHMMN FayCiBCbKUM LLYM.

Peectpanmis

€IeKTPOKAPIIOCHTHATY
Marepi B TPyAHIR Ta
abnoMiHATEHIE 001aC T

BuaeIeHET

€IEeKTPOKAPAIOCHET HATY
oIy

JEKTPOKAPTIOCHTHA!
TI0AY MPHCYTHIAT

BuTyaeHES
MATEPHHCBKOT CKIAJ0BOT

l

Butyuesns 3a8ag 1a
apredaxTie

]

BigHorterEnEs
ENeETPOKAPTIOCHTHATY
eIy

PucyHoOK 1 — AnropuTtm BugineHHa GpeTanbHOro enekTpoKapaiocurHany

MNepenik nocunaHb:
1. Congenital Heart Defects (CHDS). Data& Statistics URL:
http://www.cdc.gov/ncbddd/heartdefects/data.html. (gata 3sepHeHHA 26.11.2022)
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NPOEKTYBAHHA CUCTEMU NIATPUMKN MPUNHATTA NIKAPCbKUX PILLEHb NPU NIKYBAHHI XBOPUX 3
NIATBEPOXEHUM BUNAAKOM COVID-19
Yepuuw K.10., Binownubka O.K.12
! HaujoHanbHMI TEXHIUHWIA YHiIBEPCUTET YKpaiHM
«KUWIBCbKMI NONITEXHIYHWUI IHCTUTYT imeHi Iropsa CikopcbKoro»
2 [lep>kaBHa HayKoBa ycTaHoBa «HayKOBO-NPaKTUYHWI LeHTP NPOodIiNaKTUYHOIT Ta KAIHIYHOT MeanLMHN»

JepaBHoro ynpaBaiHHA cnpaBamu

e-mail: ksencher2099@gmail.com

Bctyn. OcobnusicTio naHgemii COVID-19 ctanu wWBMAKICTb NOWMPEHHA 30yAHMKA Ta MOro BMCOKa
KOHTariosHicTb, AKi He 3aBXAM NiagalTbcA GN0KYBaHHIO LWAAXY nepedadi Bipycy, WO nNpu3Beso A0
MacwTabHOro 3apa*keHHsA HacesieHHA y BCbOMY CBITi Ta BUCOKOI CMepPTHOCTI. OgHMM i3 waaxie miHimisauii
NiKAaPCbKMX MOMUNOK NPU NiKyBaHHI XBOpUX 3 NniarsepaeHum sunagkom COVID-19 € 3actocyBaHHA cuctem
NiATPUMKN NPUNHATTA NiKapcbKux piweHb (CAMNP).

OcHOBHa 4YacTUHa. PO3BUTOK Teopii NPOEKTYBaHHA eKCNEepPTHUX CUCTEM NPU3BENOo A0 PO3BUTKY Mpo
CUCTEMM NIATPUMKM NPUNHATTA pilleHb. B ranysi oxopoHu 3aopos’s sBukopuctosytotTbes CMMP. Lia cuctema
[,03BONSAE WNAXOM 360py Ta aHani3y iHbopmaLii BNAMBATM Ha NPUMNHATTA NiKapem pilleHHs Npu 06CTeXeHHi
nawieHTa, AiarHOCTMLi, NPU3HaYeHHI NiKyBaHHA 3 METOI 3HUMKEHHA MOMMIOK Ta NiABULLEHHA AKOCTI HA4AHHA
MeAMNYHOI AONOMOTN.

Ha ocHoBi cTaHAapTy HafZaHHA MeAMYHOI AOMOMOrM XBOPMM HA KOpPOHaBipycHy xsBopoby [1] 6yno
cbopmoBaHo 610K-CxeMm aBTOMaTU30BaHUX bisHec-npouecis. CMMNJIP mae MicTUTU OKpemMi aBTOMATM30BaHI
aNropuUTMivHi moayni, wo 3abesnevyoTb ONTUMAsbHY LWBMAKOAIKD NPOrPamMHOro KoOMMaeKcy. AAropuUTMIdHI
obuuncneHHa CMMN/P BiabyBaoTbCA B NOCAIAOBHMX MPOrpamHuMx 6JioKax 3a 3akNageHMMWU CUCTEMHUMM
napameTpamu, Ha OCHOBI K/iHIYHMX O3HaAK XBOPOro, AKi BBeAeHi flikapem. 3a NoTpebu OTPUMAHHS pilleHHA
cuctema Moxe chopmyBaTM 3anUT Ha BBEAEHHA [A0AATKOBUX KJIHIYHMX MNOKa3HWKIB XxBoporo. [lpwu
NPOEKTYBaHHI Oy/0 BpaxoBaHO KJ/iHIYHI MOKA3HMKU XBOPOro: OCHOBHI §i3i0N0riYHi NOKA3HMKU XBOPOro
(TemnepaTypa, YacToTa AMXaHHA, TOLWO), CUMNTOMATUYHI 03HAKKU (NOPYLUEHHA CBIZOMOCTI, KpOBOXapKaHHA,
TOW0), HAaABHi pe3ynbTaTi NonepeaHix AoC/iAyKeHb Ta AiarHocTuku. Mpu pospobui CMNMNJIP 6yno BpaxoBaHO
6a3y nikapcbkmx 3acobis no kogy MOPIOH, goaatKkoBi napameTpu Npu3HaYeHHaA i npoTMnokasaHHa. Y CNMJP
ONA BMOOPY TaKOXK AOCTYMHWIA CAMCOK CMMNTOMIB, fAIKi YacTo 3ycTpivatotbca npu COVID-19, ane AKi He
3aCTOCOBYHOTbCA A1 BUSHAYEHHA OLiHKKU CTaHy UM iHWMX piweHb CMTMJIP.

[Ona 3abe3neyeHHA HeoOXigHMX CKAQAO0BMX A1A MNPUUAHATTA pilleHb NpW NiKyBaHHI XBOPUX 3
niarsepgsKeHnm COVID-19 i Moro npeactaBneHHA nikapto, pospobneHa CMMNJP mae ¢yHKUiOHYBAaTU 3a
NPUHUMMNOM «BBEAEHHA AAaHUX-aHANI3-MPOrHO3YBaHHA MOM/INBOTO PillEHHA».

JNlorika BM3HAYeHHs CTaHy TAXKOCTI nepebiry 3axBOpPtOBaHHA CKAAZAETbCA i3 MOCNIAOBHUX ONOKiB
BMPAxXyBaHHA O3HAK CTYMEHIO TAMKOCTI nepebiry 3aXBOPHOBAHHA Yy XBOPOro 3a KaTeropiaMm KAiHIYHUX
NoKasHuKiB. [ns BM3HaAuyeHHs rocnitanisauii Aji B 6/10Kax BWKOHYKOTbCA MOCAIA0BHO, 3a A0MNOMOrOH
nepeBipKM Ha HaABHICTb BHECEHMX MOKa3HMKiB. [ OuiHKM noTpebu y rocnitanisauii BugineHo 3 tvnm
OUjiHIOOUYMX daKTopiB: rocnitTanisauis 3a KAIHIYHUMM  KpUTepismM, rocnitTanisauis 3a cynyTHiMK
3aXBOPKOBAHHAMM Ta rocnitanisayisa 3a nigsmweHMMmn GakTopamm pUsnKy NpPorpecyBaHHA CTaHy A0 TAXKKOro
COVID-19 [1].

BUCHOBKW. AITOPUTMIYHI BisHec-npoLecH 3 OLHKK CTaHy XBOPOro 6y/in iHTerpoBaHi B 3arasibHy 6/10K-
cxemy yHKuioHyBaHHA CMMNJIP, wo [03BO/IMIO HAOYHO BigOOPa3nUTM B3AEMOLIID CUCTEMHUX ONOKIB i
aBTOMATM30BaAHWUX MpoLeciB AisnbHOCTI nikapa. CTBOPEHO aNropuTM MPOrHO3YBAHHA pPeKoOMeHAALiMHMX
Npu3HayeHb 4N /iKyBaHHA XBOpUX 3 niaTeepaxeHnm COVID-19 6a3yeTbca Ha 3aTBEpAXKEHUX MPOTOKONAX
NiKyBaHHSA i3 BpaxyBaHHAM NPOTUNOKa3aHb.

MNepenik nocunaxb.

1. NpoToKon «HagaHHA MeaUYHOI AOMOMOMU ANA NiKYBaHHSA KOPOHaBipycHoi xBopobu (COVID-19)».
[EnekTpoHHMIA  pecypc] // MO3  VYkpainm. — 2021. — Pexum goctyny Ao  pecypcy:
https://moz.gov.ua/article/ministry-mandates/nakaz-moz-ukraini-vid-11112021--2495-pro-vnesennja-

zmin-do-protokolu-nadannja-medichnoi-dopomogi-dlja-likuvannja--koronavirusnoi-hvorobi-covid-19
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NIABULLLEEHHA TOYHOCTI AMAPATIB A/191 BAMIPIOBAHHA PIBHA OKCUTEHALLII KPOBI
BPAXYBAHHAM KOHLEHTPALLII KAPEOKCUTEMOINOBIHY
LWeikyc A. P., Mpacon I. B.
XapKiBCbKUI HaLiOHaNbHWUI YHIBEPCUTET pPasioeNeKTPOHIKM
e-mail: anton.sheikus@nure.ua

ICHye BenMKa KinbKicTb naTtonorii  ¢GyHKUiOHYBaHHA oOpraHiamy AlAMHKW, nepebir sKkux
CYNpPOBOAKYETLCA TFIMNOKCiElD, a piBeHb OKcWUreHauii KpoBi nNaljieHTa KUcHem noTpebye nocTiliHoro
cnoctepeskeHHs. OCHOBHOK METOAMKOW 6Ge3nepepBHOI OLHKM caTypauii KucHem remornobiHy
apTepianbHOI KPOBI € Ny1bCOBA OKCMMETPIA, NepeBaraMm AKOI € NPOCTOTa, HALIMHICTb Ta HEIHBA3UBHICTb.
MpoTe BiAOMI MyNbCOKCMMETPU BUMIPIOIOTb PiBEHb OKCMreHaujii KpoBi nuwe 3a ¢yHKLiOHAIbHUMMU
dpakuismm remornobiny.

OpHieto i3 OCHOBHUX AUCPYHKLIOHANbHUX NOXigHMX remornobiHy B apTepianbHili KpoBi NOAUHM €
Kapbokcuremornobid (HbCO), KoHUeHTpaLia AKoro moxe gocsarati 9% [1] y Kypuis, MeLUKaHLiB BENUKMX
MICT i BUCOKOTip’a, Y HOBOHAPOAMKEHUX, NMPU OTPYEHHAX YagHMM rasom. HbCO He B 3MO3i NpUELHATH
KWCeHb, NPOTe MOr/MHAE CBITN0 NPU BUMIPIOBAHHI PiBHA OKCUreHauii ONTUYHUM METOAO0M, WO BHOCUTb
NoXMbKM B pe3ynbTaT BUMIpHOBaHHA. ToMy BpaxyBaHHA KOHUEHTpaujii KapbokcuremornobiHy npu
BUMIpPIOBaHHI PiBHA OKCMreHau,ii KpOBi € aKTya/IbHOO HAayKOBOIO 3a4a4et0.

Bigomo, Wo catypauia apTepianbHOI KPOBi KMCHEM BW3HAYAETbCA BiAHOLWEHHAM KOHUEHTpaLii
oKcuremornobiHy Ao cymu KoHUeHTpauin GyHKUioHanbHMX ¢paKuin remornobiHy [2]. BctaHoBAEHO, WO
npu po3paxyHKax caTypauii 3amicTb KOHUEHTpaUid BiANOBIAHMX MNOXiAHWX remornobiHy MOXKIMBO
BMKOPMUCTOBYBATU iX AOOYTKM HA MAKCMMaNbHUIN NPUPICT TOBLUMHK LWAPy apTepianbHOi KPoBi B 06’eKTi
BMMIipPIOBaHHA 33 OAMH KapAioumKka. 3MiHa IHTEHCMBHOCTI MOHOXPOMATMYHOroO CBiTNa npu Moro
NPOXOAXKEHHI Kpi3b Wap apTepianbHOT KPOBi ONUCYETbCA 3aKOHOM byrepa-/lambepTta-bepa. Po3paxyHok
TPbOX HEBIAOMUX AOBYTKIB (3a Ki/NbKICTIO NOXiAHMX remornobiHy, WO BPaxoBYOTbLCA NPU BUMipIHOBaHHI)
noTpebye TPbOX PIiBHAHb, WO CKA3AAeHi ANnA CBiT/a 3 TPbOMa PI3HMMWU AOBXMHAMM XBUAb. Tomy
BpaxyBaHHA HbCO noTpebye 3acTocyBaHHA A0AATKOBOro, TPETbOro cBitnogiony. O6rpyHToBaHO BMbIp
[OBXWHW XBWUAI CBiT/N1Ia AaHOTO CBIT/I0Ai04Y 33 YMOBOK MaKcMMisauii BHecKy HbCO B ONTUYHY FYCTUHY
06’€eKTa BUMIipOBAHHS.

Cuctemy anrebpaiuHuMx piBHSAHb BUpilleHO meTodom layca, ogep:aHO KiHUeBi BMpasu Aans
pPO3paxyHKy PiBHSA OKCUreHauii KpoBi 3 BpaxyBaHHAM KOHUeHTpauii HbCO. Po3paxyHKM NpoBOAATbLCS 3a
LONOMIPKHUMW BEANYMHAMM, AKI BM3HAYAOTbCA [OECATKOBMM JNIOrapudmom BiAHOLWEHHA 3HAYeHHA
NOCTIMHOT CKNaAo0BOT IHTEHCUMBHOCTI CBiT/1a 3 MEBHON AOBXMWHO XBWUAI, AKe NPOMLWNO Kpi3b 06’eKT, A0
MIiHIManbHOro 3HayeHHA IHTEHCUMBHOCTI CBiTN1@ BMPOAOBX OAHOrO KapAiouuKay, KOAM TOBLUMHA Lapy
apTepianbHOI KPOBIi MaKCMManbHa.

MNoKasaHO, WO BiAHOCHA MOXWMOKa BiAOMOro MNy/bCOKCMMETPA AOPIiBHIOE CYyMi KOHUEHTpaLUii
AnchYHKLUioHaNnbHUX dpaKLit remornobiHy, Wo BUParKeHi y BiACOTKax Bif 3ara/ibHOro BMiCTy remornobiHy
B KpPOBi. TaKMM YMHOM, BpaxyBaHHSA KOHUEHTpaLii KapboKkcuremornobiHy A03BOIAE YCYHYTU Ty YaCTUHY
[aHoi NOXMBKM, AKa cnpuymHeHa sBmictom HbCO, i 3a6e3neuynTy HeYyTAMBICTb NOKa3aHb NMY/IbCOKCUMETPA
[0 Be/IMYMHM KOHLEHTpauii gaHoi noxigHoi remornobiHy B KpoBi nauieHTa. lMpu ubomy npouec
BUMIipPIOBaHHSA He NoTpebye 36inbleHHA BUTPAT Yacy.

Pe3ynbTatv AOCNigXKEHHA MOXYTb 3aCTOCOBYBATUCb NMPWU PO3P06Li TEXHIYHOro, MaTeMaTUYHOTO,
aZrOPUTMIYHOrO i NporpamHoro 3abesneyeHHsA My/IbCOKCUMETPIB, B TOMY YUCAI i NY/IbCOKCMMETPIB i3
[0OATKOBMM CBIiTN04i040M, SIKi BUMIPIOIOTb PiBEHb OKCUreHalii KpoBi 3 BpaxyBaHHAM BMICTy B Hill
AMCOYHKLiOHaNbHUX ppaKLili remornobiHy.

Mepenik nocunaHb:

1. Hampson N. B. Carboxyhemoglobin: a primer for clinicians / Journal of the Undersea and
Hyperbaric Medical Society // N. B. Hampson — 2018. — 45(2). — P. 165-171.

2. Kusznier J. Analysis of possibilities of the optical fibers usage in the microprocessor pulse -
oximeter / J. Kusznier, W. Wojtkowski // IFAC-PapersOnLine. — 2019. — 52(27). — P. 556-561

%m National Technical University of Ukraine

ag “Igor Sikorsky Kyiv Polytechnic Institute”




PO/Ib IHAYKOBAHUX NHOPUNOTEHTHUX CTOBBYPOBUX KNITUH B CYYACHIN PEFEHEPATUBHIN
MEAWUUHI
Lep6ak A.10., lyueHko T.M.
HauioHanbHM TEXHIYHWUI YHiBEPCUTET YKpaiHK
«KWIBCbKMI NONITEXHIYHWUI IHCTUTYT imeHi Iropsa CikopcbKoro»
e-mail: shcherbak.denys@lll.kpi.ua

BigKpuTTa TOro, WO A0POCAi, crnewianizoBaHi KNITUHM MOXYTb OYTM penporpamoBaHi 40 He3piaux
KNIiTWH, AKi 34aTHI PO3BMHYTUCA Y BCi KNiTUHM Tina 6yno HaropoaxeHo Hobeniscbkoto npemieto 3 disionorii Ta
meguumHn y 2012 pou,i [1]. LLi He3pini KNiTMHW Ha3MBaKOTLCA iIHAYKOBAHI NAOPUNOTEHTHI CTOBOYPOBI KAITUHM
(iNCK). iNCK BonogitoTb yHiKanbHMMW BNACTMBOCTAMM CaMOOHOB/IEHHSA Ta AndepeHLiloBaHHA 40 Hbaratbox
TUMIB KNITUHHUX NiHIN. TaKUM YNHOM, BOHU MOXKYTb 3aMiHUTU BUKOPUCTAHHA eMbBpioHanbHUX CTOBOYPOBUX
KNITMH, @ TaKOXX MOMYTb NOLOSIATM Pi3HiI €TMYHI Npobnemun, Nos'A3aHi 3 BMKOPUCTAHHAM embpioHiB Yy
HAYKOBMX A0CNIAXKEHHAX Ta KNiHIYHIMA NpaKTuULi.

Hapasi, TexHonoria OTPUMAHHA UMX KNITUH Ta iX TPAHCN/IAHTALA BUKOPUCTOBYHOTLCA PALI KNIHIYHNX
BUNPOBYBaHb, TakKUX AK NiKyBaHHA cepL.eBoi HeAOCTaTHOCTI, iMyHOTepania OHKOMOTIYHUX 3aXBOPIOBaHb,
NiKyBaHHA xBopobu MapkiHcoHa, Towo [2]. JocnigHMKaMmn po3pobastoTbCa HOBI MeToam 3acTocyBaHHi iMCK
B pereHepaTtuMBHIiN MeaUUMHI, TaKi AK TexHonoria reHHoro pepgarysBaHHa CRISPR-Cas9 pna peparyBaHHA
reHomy illICK i nmoganbloi TpaHCNAaHTAUil BXe BigpedaroBaHMX KAITMH A0 nNauieHTa. [JaHy MeToauKy
NPOMNOHYETLCA 3aCTOCOBYBATW ANs Tepanii HePONOriYHMX 3axXBoptoBaHb [3].

Okpim TepaneBTMUHKX Linen, iNCK 3acTocoByOTHCA AN MOAENOBAaHHA XBOPob abo peakLii opraHiamy
Ha MeBHY pPevyoBMHY. TeXHONOriA 3aCTOCOBYETbCA ANA MOZLENOBAHHA HEMpPOAEreHepaTUBHUX, CEPLEBUX,
NCUXiaTPUYHUX 3aXBOPIOBAHb TOWO. BaK/iMBOK CKNAJOBOK € CKPUHIHF AapMaKONOTiYHUX CNOAYK Ha
KapAiOTOKCMYHICTb Ta HEMPOTOKCUYHICTb, AKI A03BONAIOTL 3MOAENI0BATU NOBEAIHKY NiIKaPCbKUX PEYOBUH Y
NHOACbKOMY OpraHi3mi.

OcHoBHa npobnema, wo obmexye BukopuctaHHaA iMCK Ha npaKTuui € X HacnigyBaHa 34aTHICTbL A0
KaHLeporeHHoCTi Ta reTeporeHHocTi. MoTeHuian Ao HeobmexeHoi nponidepadii gae amory oTpumaTn 6e3nivy
Pi3HUX KNITUH NS TPAHCNAHTAL,i, 0AHAK, AKWO KAITMHW NPOoAOBXKaTb NpoJidepalito, e MoXKe NpM3BecTn
00 paky. MNpobnema reTeporeHHoOCTi NoaaArae B TOMy, WO KOXHa AiHia iMNCK He igeHTMYHA iHWIil. BoHu
BiApi3HAOTbCA 32 MOPdOJIOriElD, KPUBOK POCTY, EKCMNPECIEID MEHIB Ta CXUNBHICTIO A0 ANdEepeHLitoBaHHA B
Pi3Hi KNITUHHI AiHiT [5].

Moganbwmnin po3BUTOK gocnigxeHs 3 iMNCK npussege A0 36inblIEHHA MOXANBOCTEN Y MOAEIOBAHHI
3aXBOPHOBAHb 3 iX 4ONOMOrOH Ta 4,0 PO3LIMPEHHA NepPeNiKy 3aXBOPIOBaHb, MPW Tepanii AKMX 3aCTOCOBYHOTLCA
iMncCK.

Mepenik nocunaHb:

1. The Nobel Prize in Physiology or Medicine 2012. NobelPrize.org.  URL:
https://www.nobelprize.org/prizes/medicine/2012/press-release/ (nata 3sepHeHHa: 06.11.2022).

2. Review of the Current Trends in Clinical Trials Involving Induced Pluripotent Stem Cells / J. Y. Kim Ta
iH. Stem Cell Reviews and Reports. 2021. URL: https://doi.org/10.1007/s12015-021-10262-3 (aaTa
3BepHeHHn: 06.11.2022).

3. Induced Pluripotent Stem Cells (iPSCs) and Gene Therapy: A New Era for the Treatment of
Neurological Diseases / G. Paolini Sguazzi Ta iH. International Journal of Molecular Sciences. 2021. T. 22, Ne
24. C. 13674. URL: https://doi.org/10.3390/ijms222413674 (nata 38epHeHHs: 06.11.2022).

4. Aboul-Soud M. A. M., Alzahrani A. J., Mahmoud A. Induced Pluripotent Stem Cells (iPSCs)—Roles in
Regenerative Therapies, Disease Modelling and Drug Screening. Cells. 2021. T. 10, Ne 9. C. 2319. URL:
https://doi.org/10.3390/cells10092319 (gaTa 38epHeHHA: 06.11.2022).

5.Yamanaka S. Pluripotent Stem Cell-Based Cell Therapy—Promise and Challenges. Cell Stem Cell. 2020.
T.27,Ne 4. C. 523-531. URL: https://doi.org/10.1016/j.stem.2020.09.014 (gaTa 38epHeHHsA: 06.11.2022).
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OCOBJZINBOCTI OLIHKU PU3UKIB BUPOBHUYOIO NPOLLECY OTPUMMAHHA BIOIMNJIAHTY
LoTkiHa H.B., Manamapuyk t0.B., lankiH O.10.
HauioHanbHM TEXHIYHWUI YHiBEpPCUTET YKpaiHK
«KWIBCbKMI NONITEXHIYHWUI IHCTUTYT imeHi Iropsa CikopcbKoro»
e-mail: shchotkina-fomi@Ill.kpi.ua

3 ornsay Ha roctpy notpeby meamuuHu y fikicHomy biosioriyHomy maTepiani 6yno pospobneny
YHiKa/IbHY TEXHO/I0Tit0 BUTOTOB/IEHHSA BioiMMIaHTY Ha OCHOBI NepMKapAy BENMKOI poraToi xygobu wasaxom
Jeuentonapusadii.

OcHoBHi 3acagm ana 3abe3neyvyeHHs AKOCTi MeANYHUX BUPODiB BUSABAAIOTLCA Y XO4i BUPOOHMYOrO
npouecy i NoAAratoTb Yy MiHIMI3aLil MOXAMBOCTENM BUTrOTOBNEHHA He AKiCHOI npoaykuii. OuiHloBaHHA
PU3UKIB [AE MOXAMBICTb BUABUTU KPUTUYHI TOYKM BUPOOHMLTBA i CKNAJAETLCA 3 ABOX OCHOBHWMX
KOMMOHEHT: MMOBIPHICTb 3aBAAHHA WKOAM i HACNiAKM 3aBAAHOT LWKOAM, @ CAMe CTYMiHb iX TAXKKOCTI. Mpu
BM3HAYEHHi OyAb-AKOro PU3MKY AN1A 3ara/ibHOI OLLIHKM PU3MKY BApPTO 3aCTOCOBYBATU TaKi OCHOBHI NUTaHHA:
AKi 4jii MoXXyTb BYyTM HEenpaBUAbHUMWU? siKa MMOBIPHICTb HEMPaBUAbHUX AiN? AKa CTYMiHb TAMKOCTI
HenpasWUAbHUX AiA? Tomy, METOO AAHOr0 AOC/iIAXKEHHS OyN0 nNpoaHanilyBaTM Ta MPOBECTU KOHTPO/Ib
AKOCTi TEXHONOTiT BUTOTOB/MIEHHSA BiOIMNNAHTIB Ha KPUTUUYHUX CTaAiax BUPOOHMLTBA.

Y 6inblocTi BUNaAKiB OAHUM 3 iIHCTPYMEHTIB KOHTPO/IO PU3UKIB € BUKOPUCTAHHS METOAY CUCTEMMU
aHani3yBaHHA PU3UKIB Ta KPUTMUHUX KOHTPOAbHMX To4YoK (Hazard Analysisand Critical Control Point,
HACCP).

[Ons naHoi TexHonorii BUroToBNAEHHS Byo 06paHo niaxig 3 BukopuctaHHam N-M maTpuui gns onucy
BipOriAHOCTI Ta TAMKKOCTi PU3UKY Y KOXHilA KOHTPOAbHIM TOYL,, LLO BKA3aHO paHiwe. Bci piBHI TAXKOCTI
PO34iNeHO Ha TPU TUMK: 3HAYHMI (3BOPOTHA 3HAYHA LWKOAA), NOMIPHWI (3BOPOTHA HE3HaYHa WKoAa) Ta
He3HaYHUIi (He NPU3BOANUTL 40 WKoAM). MMOBIPHICTb BUHMKHEHHA TOI UM iHLLOT LUKOAM TaKOX po3aineHo
Ha TpW KaTeropii: BMCOKMIA (MOXAMBWMI, TPANNAETbCA HEOAHOPA30BO), CepedHin (MOXKNMBWIA, ane
TPanNAAETbLCA Yac Bif Yyacy), HU3bKKUI (MaNoMMOBIPHUI, TpanaAeTbeA piako) (Tabamus 1).

Tabnuua 1 — MaTtpuua pmMsmkis BUpOoOHUYOro Npouecy OTPUMaHHA 6ioimnaaHTiB

AKiICHI piBHI TAXKOCTI
HE3HaYHWM nomipHui 3HaYHUM
AKicHi piBHi BUCOKUN R Rs, Rs, Rs
BiporigHocTi
cepeaHin R3
HU3bKUI R1, R4, R7,Rg

Oe, R1 — niarotoBka BUpobHULTBA; R2 — NiAroToBKa po3umnHiB ansa 06pobKm 6ioTKaHMHK; R3 — 3a6ip
maTepiany Ta MOro TpaHCNOPTYBaHHS; R4 — niarotoBKa matepiany Ao pobotun; R5 — 06pobka 6ioTKaHMHY;
R6— niodinisauis; R7 — dacyBaHHA Ta MapKyBaHHA rotoBoro 6ioimnnaHTtaty; R8 — crepunisauis; R9 —
NaKyBaHHS.

AK BUAHO i3 TabauLi Halbinblw BarommMmm i BNIMBOBUMM

MpoaHanisyBaBlWM AaHi Tabauui BMLE, BU3HAYEHO, WO HANOINbLW KPUTUYHUMU KOHTPOJIbHUMMU
TOYKaMM € 06pobKa TKaHMHW, niodinisauia Ta crepunisauis rotoBoi nNpoayKuii. TaKoXK 40 KPUTUYHUX
CTagilt BUPOOHMLTBA MOXKHA BifHECTWN NiArOTOBKY PO34YMHIB 418 0OPOOKKN BIOTKAHWUHM.

BignosigHo, Wo6 3MEHLWNTK BipOrigHICTb NOABU PU3KUKY, NOTPIOHO BXUTKM 3anobiXKHI 3axoan, a
camMe: BMAB Ta KOHTPOJIb TaKMX MapamMeTpiB TEXHOIOMYHOro npouecy, AKi Npu3BoAATb A0 BUPOOHMYOrO
pU3nK
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NAPAAUTMA NMPOEKTYBAHHA IH¢0PMAU,II71HMX CUCTEM ANAa ABTOHOMHOIO,
HEIHBA3IMHOIO KOHTPO/IO TA KOPEKLI,I'I' OYHKUIOHA/IbHOIO CTAHY OPTrAHI3MY
NOANHAU
flBopcbKa €.b., ManaHuua 0.6,

TepHOMiNbCbKUI HaLOHA/IbHUI TEXHIYHMIA YHIBepcUTET iMeHi IBaHa Myton
e-mail: yavorska_eb@yahoo.com, palaniza@ukr.net

B TepmiHax NBIC-koHuenuji (akpoHim ao: Nanotechnology, Biotechnology, Information technology
and Cognitive science) mu KnBemo B Tak 3BaHOMY 6-My TexHosnoridHomy yknagi (Kapnota MNepec),
XapaKTEPHOIO PUCOID AKOrO € TOTAJIbHA iHTErpauis HAaHOTEXHO/OFi MPaKTUYHO 3 KOXHUM aCMeKTOM
KUTTEAIANBHOCTI, 30Kpema OXOpOoHM 340poB'Aa (npodinakTMka, AiarHOCTMKa, Tepanis, peabiniTauis,
aAMIHICTpyBaHHA, TOLWLO0), O NPM3BENO A0 3UTTA (KOHBepreHLuii) iHTepaucuMnAiHapHUX NOHATb. Mg,
TepmiHOM “KoHBepreHuia” (naT. convergo «36AuXyo») byaemo po3ymiTu cydacHU TpeHa, A0 3AUTTS,
nepexpeLLeHHA MHOXWH TaKNMX OMEMHIB AK HaHO-, 6i0-, iH}O- Ta KOTHITUBHUX TEXHOJIOTIN.

MepLioyeproBo 3miHM NapagMrMm BMMarae opraHisauia npoAyKTMBHOIO agMiHicTpyBaHHA B chepi
OXOPOHU 340pO0B'A AK eceHUiasbHOro enemeHTa ¢QyHKLIOHYBaHHA CKNaAHOI CUCTEMM, | MA€E 3a MeTy
3310BO/IEHHA NOTPEeb HAce/IeHHs LW/IAXOM BCTaHOB/EHHA PiBHA BiANOBIAHOCTI BU3SHAYEHUX KOMMOHEHTIB
(xapaKTepucTMk) AKoCTi  MeAuyHOi  AONOMOrM  Cyd4acHMM  BMMoOram. Hesig'emHa  iHTerpauis
(npucTocyBaHHA) NauieHTa 40 cepenoBuMLLA MOro MPOXUBAHHA, NPaL, NiKyBaHHA, TOLLO Yepe3 PO3BUTOK
TexHikK, «komn'toTuHry» (digitalizing’s) npu3sena A0 po3BUTKY TEOpPETUUYHMX 3acaf, iHTerpauii couiymy
3MiH mex B rpynosiit annHamiui (K. Levin, A.Y. Halevy, R. Hull, J.D. Ullman, M. Lenzerini). Take ynpaBniHHA
BUPILIYETbCA B pPamMKax KOHBepreHLji HayKoBMX nigxois Ta iHpopmauiliHux TexHonorin (IT)
p03B’A3yBaHHAM HU3KM 3aBAaHb iHTerpauii axkepen iHbopmalii 4oAaTKiB, AKi 3HaXo4ATbCA Y BignoBigHMX
cepenoBuLax, y nybaiyHMX MeauUYHMX XMapaxX, 3 BUKOPUCTAaHHAM iHTerpauiliHux nnatpopm (iPaaS —
integration Platform as a Service) - Habip XmapHUX CNyXb, WO A03BOAAE KAiEHTaMm po3pobnatu,
BMKOHYBATU Ta KepyBaTW! NOTOKAMM iHTErpaLii MiX pisHUMM Nporpamamu.

MepliovyeproBmMm e 3aBAaHHAM MeANLMHM € OXOPOHA Ta NiATPUMaHHA 340p0B'A, 3abe3neyeHHA
piBHOrO 1 cnpaBea/MBOrO AOCTYNYy JIOAUHU 00 MeZMYHUX MOCAYr HANeXHOi AKOCTi (NpodinakTukm
3aXBOpPIOBaHb), 30KPemMa B acfeKkTax CTPYKTYpHO-MepeXKeBoi CKAaAHOCTI cucTeMu iHTerpauii npwu
BMKOPUCTaHHI Ti y cneumdidyHNX, HU3bKO-PECYPCHMUX YMOBaX (QYHKLIOHYBAHHA CUCTEMWU OXOPOHU
310pOB'A, WO BMMArae npoAyKTUBHOIO BMKOPUCTAHHA edeKTUBHMX Ta be3neyHux moaenei iHterpauii
MeAMUYHUX cucTem HagaHHA nocnyr (M.J. Fleury, Powell Davies, R.R. Gillies Ta iH.). B npakTuui iHTerpauii
Bigomi Teopii Diffusion of Innovation (E.M. Rogers), Change Theory (K. Levin), Technology
Acceptance/AdoptionModels (P.C. Lai), 30Kkpema B enemeHTax MeACcecTPUHCbKOro, B T.4. BipTya/lbHOro,
aornaay).

BipTyanbHu gornag notpebye po3BUTKY iHTerpauii BipTya/lbHOrO MOHITOPUHIY Aornsgy CTaHy
opraHiamy B cneundiyHUX, HU3bKO-PECYPCHUX, YMOBAX XHKUTTEAIANBHOCTI A0ANHU. 3anpoBagxeHHa IT
npodinakTUKM, AiarHocTMKM Ta peabinitauii GyHKUiOHANbHOrO CTaHy opraHiamy AlAMHKU-ONnepaTopa
Habynu 3HauyHoro noiwmpeHHA (AHoxiH M.K., AxytiH B.M., Baesckin P.M., Kitos A.l, Nlebenes TI.C.,
3nenko C.M. daiiH3inbbepr /1.C., Adibi S., A.E. Fronczek Ta iH.), 30Kkpema i3 3aCTOCYBHHAM BiOTEXHIUHNX
(moauHo-malmnHHKUX) 3acobis (AxyTiH B.M., baeBckiit P.M., Moneuitenes €.1., Eyre H.A. Ta iH.).

BpaxoBytouM BuUlLEHaBegeHEe BUMHUKAE HeobXigHiCTb HOBOI napaguMrMM  MPOEKTYBaHHA
iHbopMmaUiMiHMX cucTem ANA aBTOHOMHOrO, HeiHBa3sMBHOIO KOHTPOJIO Ta Kopekuii ¢yHKUioHanbHOro
CTaHy OpraHiamy /l0ANHU B YMOBaXx cneumdiyHMX, HU3bKO-PECYPCHUX, YMOBAX KUTTEAIANBHOCTI N0AUHN
3 METOol MNIATPUMKKU: a) Pe3UCTEHTHOCTI opraHiamy; 6) Aiana3oHy Koro apganTauii i cTiikocTi oo Aji
HeraTMBHUX 30BHILLHIX i BHYTPIiWHiIX ¢paKTopis; B) PpYHKLIOHANbHOrO CTaHy; B) Mpale CNPOMOMKHOCTI i
3aTHOCTI NPUNHATTA a4EeKBATHUX pilleHb B ymoBax aediunTty yacy.
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XPOHOANOrIA PO3BUKY MEAUKO-IHXKEHEPHUX CMELIA/IBHOCTEX B CUCTEMI
OCBITU YKPAIHU TA CTAHOBJ/IEHHA BIOMEAWUYHOI IH}KEHEPIT
MakcmmeHKo B.B., Asapxos O.10., binowunybKa O.K., Bucoupbka 0.B., Kosanb J1.I'., OB4apeHko I'.P.,

Tapacosa /1.4., Titosa H.B., Masnos C.B., Npokonosuu I.B., PomaHiwnH KO.M., CTtopuyH €.B.,
Cyxoay6 N1.®., Tumuuk C.B., ABopcbKa E.B., ABopcbkuit B.I.

POKM VHIBEPCMTETM" OCHOBHI ETANW PO3BUTKY ME,CI,@KO-IH)KEHEPHMX
TA OPTrAHI3AUII CMNELIANIbHOCTEM
1982 XHYPE M.M. BukoB (1980-1983 — pekaH ¢aKynbTeTy e/IeKTPOHIKM
XapKiBCbKOro iHCTUTYTY pafioeneKkTPoHiKKN) BiaKpuBaE Bneplue B
YKpaiHi cneujanbHictb 7/8.05090204 «bBioTexHiuHi Ta MeanyHi
anapatM i cuctemmn» (BTMAC). BiakpuTa cneuia/bHicTb
«EnexkTpoHHa meauuHa anapatypa» (EMA) Ha Kadeapi TexHiYHoi
eneKkTpoHikM  (3aBigysau: npodecop LM. OropogHiiuyk)
dakrynbTeTy EnektpoHHoi TexHiku. MNepwunit Habop Bigbysca y
1982 poui. Ha 25 pepxbroarKeTHUX Micub npeteHAayBano 93
abiTypieHTM | 4O aKaaeMiYHOI rpynu yBINWAKN HalKpaLlli — nuvwe
30/10Ti MeZanicTu, Wo CBiAYMIO NPOo 3aLiKaB/EHICTb Y Uit HOBIN
crneuiasibHOCTI Ta BUCOKY ii NOTPiOHICTb.
1989 XHYPE «EnexkTpoHHa meguuHa anapartypa» (EMA) TpaHcdopmyBanach y
6iNbl cy4acHy cMCTEMHY creLianbHicTb «BbioTeXHIYHI Ta MeauyHi
anapatu i cuctemm» (BTMAC), ska NnocTynoBo po3noscoamnach y
iHWi BH3 YKpaiHn.
1990 TepHoONiNbCbKMI Ha mexaHiko-TexHonorivHomy dakynabteti (TP/MI), noyanm
dinian HaBYaTUCA CTYAEHTM 3a cneyianbHicto 1905 - BTMAC,
J1bBiBCbKOIO KBaslidiKaLia «iHXeHep-eNeKTPOHIKMU».
NONITEXHIYHOro
IHCTUTYTY
(31991 p. TNI),
Tenep THTY im.
I.Mynioa
1991 THTY im. B TepHoninbcbkomy [MpunagobygisHomy IHcTuTyTI  (TMI)
I.NMyntoA cTBOpEHO Kadeapy «bioTexHiuHi Ta meguuHi anapaTu i cuctemmy,
32 AKOK 3aKpinAeHO NiAroTOBKY iHXEHepiB 3a creuia/bHICTIo
BTMAC. BuKoHyioumMm o060B's3KM  3aBigyBada Kadegpu
npusHayeHo M.I. [MYKOBCbKOro, i B TOMy X poui Kadeapy
oyonue b.l. iBOpcbKUi
1991 XHYPE B VYKpaiHi BBOAWUTbCA HOBITHA cneuianbHicTb «biomegmnuHa
€/IeKTPOHIKay. Ha Kadeapi TeXHiYHOI €N1EeKTPOHIKM
PO3MOYMHAETLCA MiAroTOBKA Bigpa3y 3a ABOMA CrneLiaibHOCTAMM
«bioTexHIYHI Ta mMeaunydHi anapat i cuctemmn» i «biomegnyHa
enekTpoHika». Kadespa  TexHiuHOI  enekTpoHiku  (TE)
nepelimeHoBaHa y Kadeapy biomeauuHoi enekTpoHiku (BME)
(3aB. kad. M.IM. MycTeu08.)
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YHIBEPCUTETU TA

OPTAHI3ALYT

OCHOBHI ETAMW PO3BUTKY MEAUKO-IHXEHEPHUX
CMELJANBHOCTEN

1991 XapKiBCbKUI 3piicHeHO Habip CTyaeHTiB Ha HaB4YaHHA Ha 1-uit Kypc 3a
aBiauinHMM iHcTUTYTI | cneuianbHicTio 19.05 «bioTexHiyHi Ta meAnYHI anapaTu i cuctemm»
im. (BTMAC). Kadepnpa KOHCTPYIOBaHHA  Ta BUPOBHULITBA
M. € *KyKoBcbKoro pagioanapatypu. Kadeapy odontosas B.l. MoHomapboB.
(XAI)
1992 HauioHanbHui 3aTBepAXKEeHM HaBYa/bHWIM NAaH chneuianbHOCTi «biomeanyHa
TEeXHIYHWI €NEeKTPOHIKa» CninbHMM pieHHAM MiHicTepcTBa OCBITM YKpPAiHM i
yHiBepcuTeT YKpaiHm | MiHicTepcTtBa 0OXOpoOHWM 340pOB'A. Kadeapy enekTpoHHOI
«KniBcbKkui iHXXeHepii oyontosas HD.C. CuHekonN.
NONITEXHIYHWNI
iHCTUTYT», Tenep KNI
im. l.CikopcbKoro
JNbBiBCbKUM Ha Kadeppi KOHCTpytOBaHHA i TexHonorii BMPOGHMLUTBA
noniTexHiyHmum pagioanapartypu (3aBiayBau Cmeppos A.A)) BiAKpUTa
iHCTUTYT cneuianbHicte BTMAC.
1993 BiHHMUbKKUI C.M. 3nenko BiaKkpme cneuianbHicto BTMAC.
NONITEXHIYHWNI
iHCTUTYT, Tenep
BHTY
1994 XapKiBCbKUI Mpun Kadenpi KOHCTPYOBAHHA Ta BUMPOOHMLITBA pagioanapaTypu
aBiaUiMHMM IHCTUTYTI | BiAKPWUTO HAaYKOBO-TEXHIYHWUI LLEHTP PadioeNneKTPOHHUX MeANYHUX
im. npuaagis i TexHonorin, B nogasnblwiomy «XAl-Meguka», AKuR
M.E *KyKoBcbKoro 04oanB 3aB. Kad. B. I. loHOMmapboB.
(XAI)

1996 XHYPE Ha ¢dakynbTeTi enekTpoHHoi TexHiku (ET) Biabynocb 06’egHaHHA
Kapeap biomeauuHoi enekTpoHikm (BME) Ta TeopeTuyHOI
eNeKTPoTeXHIKM i enekTpoHikn (TEE) ana ctBopeHHA Kadeapu
6ioMeaANYHNX eNneKTPOHHUX MNPUCTPOIB Ta cuctem (cKopouyeHa
abpesiatypa BME 3anuiuaerbca), aky odontoe A.l. Bux. Pasom 3i
cneujancHicTo BTMAC Ha Kadeppi posnodyata nigrotoBKa 3a
cneuianbHicTio «®disnyHa Ta GiomeanyHa enekTpoHika» (PBE) — ak
BOOCKOHa/iIeHe NepeTBOPEHHA  cneuianbHocTi  «biomeanyHa
€NEeKTPOHIKa».

XepCoHCbKKUI Bigkputo Kadegpy «biomeamyHa enNieKTPOHiKa», po3noyaTe
HaLioOHaNbHWUI HaBYaHHA 3a cneyianbHicTio «biomegMyHa eneKkTPoHiIKa» ii o4onns
TEXHIYHWI 0.0. HosikoB
YHiBepcuTeT, Tenep
XHTY
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POKM

1998

YHIBEPCUTETU TA

OPTAHI3ALYT

KAty

OCHOBHI ETAMW PO3BUTKY MEAUKO-IHXEHEPHUX
CMELJANBHOCTEN

Ha  dakynbteti  iHbOpMaUiiHO-KOMN'IOTEPHUX  TEXHOJIOTIN
cTBOpeHa Kadegpa «MeguuHi npuaaam i cuctemm» i Biakputa
cneuianbHicte BTMAC 32 Hanpamom «EnekTpoHHi anapaTtu». 3as.
kadpeapwu B.M. MaHoinos

1999

KMl im.
I.CikopcbKoro

Kadegpa BupobHMuTBA npunagis 3 1999 p. 3anovatkyBana
cneuianizauito  7/8.051003 «MepauuHi npunaam i cuctemu» B
cneuianbHocti 6.051003 «MNpunagobypysaHHA», 3aB. Kadeapwm
I.C. Tumuumk (3 2000 p. - aekaH NpunagobyaisHoro pakynbTeTy).
PagiotexHiuHnit ¢dakynbteTr 7.050902 PagioeneKTpoHHi anapaTty,
cneuianizauia 7/8.05090204 6TMAC, 3as. kadeapu KIBPA 0.0,
3iHbKOBCBKUM.

2001

XHYPE

Po3nouaTta nmiarotoBku ¢axiBuiB 3 NpoTe3yBaHHA Ta OpPTe3yBaHHA
32 OCBiTHIMM piBHAMK «bakanaBp» |  «cneuianict» 3a
crneuianbHicTiO «bioTeXHIYHI Ta MeANYHI anapaTu i cuctemm».

2002

KMl im.
I.CikopcbKoro

Ha ocHosi yroan Big 24 rpyaHa 2002 p. MK peKkTopom
HauioHanbHoro meguyHoro yHiBepcutety im. 0.0. boromonbua
FoHuyapykom €E.I. i pektopom HTYY «KMi» M.3. 3rypoBCbKum
opraHisoBaHMin  MiXKYHIBEPCUTETCbKUI  MeANKO-iHXKEeHEePHNI
daKkynbTeT, AkMn ovonme B.M. AueHko. Po3novata nigrotoska
b6aKkanaBpiB 3a cneuianbHicTio «Komn'toTepHi Hayku»; 6.050103,
cneuianizayis «MeanyHa KibepHeTuKa i TenemeanumHa»

2003

HauioHanbHUi
asialinHWM
yHiBepcutet (HAY)

Bigkputa Kadeapa 6ioKibepHETUKM Ta aepPOKOCMIYHOI MeauLUnHN,
po3noyaTa nigrotosBka 3400yBayiB BWULLOI OCBITM 3 OCBITHbO-
npodeciiHoi nporpamn  «bioTexHiYHi Ta MegMuHi anapatv i
cuctemmn», 3as. Kad. J1.A4. Kysosik
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YHIBEPCUTETU TA

OPTAHI3ALYT

OCHOBHI ETAMW PO3BUTKY MEAUKO-IHXEHEPHUX
CMELJANBHOCTEN

OCHOBHI ETANU PO3BUTKY BIOMEAWUYHOT IHKEHEPIT

2004 KMl im. Ha  mixdakynbTeTcbKOMy — MeaMKO-iHXKeHepHoMY  daKynbTeTi
I.CikopcbKoro BiAKpMTa nepwa B YKpaiHi Kadeapa biomeanyHoi iHxeHepii,
posnoyaTta nigrotoska 6aKkanaBpiB 3a cheuianbHicTio  6.051003
«MpunapgobyaysaHHa», cneuianisauis 7/8.051003 «MegauuHi
npunagm i cuctemn», 3as.Kadeapu B.b. MakcumeHKo. HaByasbHi
NAaHW MaKCMManbHO HabAWKeHi [0 MiXHaApogHOro «nacrnopTa
cneuianbHocTi» 3 biomeanyHoi B yHiBepcuTeTax Himeyumuu i CLUA
(YHiBepcuTeT BaHaepbinbTa).
2006 KabineT MiHicTpis | BuxogAaum 3i cBITOBUX TEHAEHLiM PO3BUTKY iHXXEHEpPHOI CKAaaoBoi
YKpaiHu OXOPOHM 3a40poB’A NpuitHATI NMoctaHoBM KabiHeTy MiHicTpis YKpaiHu
3a iHiujaTMBolO Ne 1719 Big 13.12. 2006 p. i Ne 787 sig 27.08.2010 p. ski,
Knlim. | BiAMNOBIAHO, BM3HaAYUAU Hanpsm  MiarotoBkn  bHakanaspis
CikopcbKoro «biomeanuHa iHKeHepia» (6.051402) i marictpis 3a
crneujianbHOCTAMM: «biomeanuHa  iHXeHepia»  (8.05140201),
«bioTexHika Ta biocymicHi maTepianm» (8.05140202), «IHopMaLiliHi
TexHosorii B biomeamumHi» (8.05140203).
KNl im. Ha ocHoBi gocnigxeHb HaB4anbHMX Nporpam yHisepcutetis EC i CLUA
I.CikopcbKoro po3p0ob6/ieHi NPOEKTU TMMYACOBMX CTaHAAPTIB NiAroTOBKN baKanaspis
i maricTpis cneuianbHOCTi «biomeanyHa iHXKeHepiA», BOHM NOLWMPEH
B iHWIi HaBYaNbHI 3aKnagu YKpaiHn, aKi nigTpMmann 3anponoHoBaHy
napagurmy.
2008 XHYPE OTpumaHa nepa 8 YKpaiHi fiyeHsia i po3noyaTo Habip 6akanaspis

Ha cneuianbHicTb «BbiomeanyHa iHXeHepia» (6.051402) Ha Kadeapi
biomeanyHOi eneKkTPOHiKM, AKYy HanpukiHui 2012 poky 6yno
nepelimeHoBaHo y Kadeapy biomeamuHoi iHxxeHepil (BMI).

MiHictepctBO
KOcTuuii YKpaiHu

3acHoBaHa O «YKpaiHcbKa acouiauia 6iomeauyHUX iHXKeHepiB i
TexHosioriB», npe3ngeHT B.b. MaKCMMeHKOo, BUKOHABYMA AMPEKTOP
B.M. KysHeuoBa. [lo acoujiaLii BCTynuAmM cnispobiTHMKKM BignoBigHMX
Kadeap KMl im. l.CikopcbKoro, XHYPE, BHTY, THTY im. I.Nyntos, XHTY.
HAY. Papa acouiauii:

A.l. Bux (3aCTynHWK rososu) -
€NeKTPOHHUX NpUCTPOIB i cuctem XHYPE;

C.M. 3nenko - 3aB. Kadenpn biomeanuHoi iHKeHepii BHTY;

0.10. A3sapxoB (cekpeTap nigkomicii) - 3aB. Kadeapu HiomeanuHoi
iHXeHepii  [ABH3 «Mpras3oBCbKUI  AEpXKaBHUIN  TEXHIYHUM
yHiBepcuteT» (NATY);

b.l AABopcbKuMii - 3aB. Kadpeapn 6ioTeXHIYHMX Ta MeAMYHUX anapaTiB i
cuctem THTY im. L.Myntos;

0.0. HosikoB - 3aB. kKadeapu PisnyHoi Ta biomeanUHOT eNEKTPOHIKM,
XHTY;

B.A. Ky3oBuK -
megmunHm HAY.

3aB. Kadeapu bGiomeanyHmx

3aB. Kadeapwn biokibepHeTUKM Ta aepoKOCMIYHOI
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POKM YHIBEPCUTETU TA OCHOBHI ETANU PO3BUTKY MEAWKO-IHKXEHEPHUX

OPFAHI3AUIT CNELIANbHOCTEN

2010 MOH YkpaiHm CtBopeHa HMK 3 6iotexHosorii 0514 (Hakasz Ne 150 Big,
26.02.2010 p.)io Tonosa Komicii: Mupor TeTtaHa MNaBniBHa, 4.6.H.,
npod., 3aB. Kadeapwu bioTexHonorii MikpobHoro CUHTE3Y,
K1iBCbKMI HALiOHANbHUI YHIBEPCUTET XapuUoBUX TEXHOIOTI;
Cknapg, nigkomici 3 biomeanyHoI iHXKeHepii i3 po3pobKn cTaHAapPTIB
BULLLOT OCBITK 3 BiomeaNYHOI iHXKeHepil:

B.6. MaKcumeHko (rosioBa migkomicii) - 3aB. Kadegpwu
biomeanyHoi iHxeHepii KMl im. |.CikopcbKoro;
A.l. Bux  (3acTynHMK ronoBu nigkomicii) - 3aB. Kadenpu

biomeanyHoi enekTpPoHHMX NpucTtpois XHYPE;

C.M. 3nenko - 3aB. Kadegpu biomeanyHoi iHKeHepii BHTY;

0.10. A3apxoB (cekpeTap nigKomicii) - 3aB. Kadeapun GiomeanuHoi
iHXeHepii NATY;

b.I. flBopcbKkuit - npodecop Kadeppu 6ioTexHONOrYHMX Ta
meaunyHux anapartis i cuctem THTY;

0.0. HosikoB - 3aB. Kadpegpu PisnyHoi Ta bHiomegnuHoi
EeNeKTPoHiKn XHTK;

B.A. Ky3oBik - 3aB. Kadpegpu biokibepHETMKN Ta aepPOKOCMIYHOI
meanumnHm HAY.

BlrO «YKpaiHcbKa 13.03-15.03 2010 p. nig vac KoHpepeHLii «AKTyanbHi npobaemu

acoujauin biomeanuHoi  iHXeHepii 6ioKibepHeTUKM | TenemeanLMHU»
6iomeanuHux Bifbynocb poswmnpeHe 3acigaHHa nigkomicii 051402 «biomeanyHa
iHXXeHepiB i iHXXeHepia» | rpomagcbke OOroBOPEHHA CTaHy | MepcrnekTus
TexHonorie» noAanblWOro PO3BUTKY AaHOi chneuianbHOCTI. 3a pesyabTaTamu

0broBopeHHs HamnpaB/ieHa aHaniTM4YHa 3anncka 4o MOH YkpaiHu
(Ha nuct MOH 4.4-20/2939 sig 16.06.2010) npo craH MeauKo-
iH)XeHepHOI CK/1a40BOI OXOPOHW 340pOB’A Ta KoHuenuia i

PO3BUTKY.
BrO «YKpaiHcbKa 3a pesynbTaTamMu  KoHdepeHLUii 3aTBepgKeHa  KoHuenuia
acoujauin HanpAmKy  ocsitn 051402 «biomegnuHa  iHXeHepia»
6iomeanuHux onpualogHeHa Ans rpomaacbkoro obrosopeHHsa Ha canTi KMl im.
iHXXeHepiB i I.Cikopcbkoro Ta Ha cauti BIO «YKpaiHcbKa acoujauis
TexHonorie» biomeanyHUX iHKeHepiB i TexHonoriB». PO3ropHyTi KAiHiYHi 6a3u

HTYY «KMI» gna niarotoBkM iHXeHepiB i meanyHunx o¢ismnkis B
HayKkoBo gocnigHux inctutytax HAMH, HAH, MO3 Ykpainu.

Ha ocHoBi aHani3y nporpam BuknagaHHa B8 30 yHiBepcutetax €C i
CLIA, po3pobneHnin Ta norogxeHi Ha 3acigaHHi niakomicii HMK
(15.03.2010 p.): CTPYKTYpHO-NOriYHa CXxema Ta MPOEKT ra/y3eBoro
CTaHZAPTY BULWOI OCBITM YKpaiHM 3a Hanpamkom «biomeaunyHa
iHXXeHepia»;, NiArotoBneHMn [0 3aTBepAXKeHHa [ep)aBHui
OCBiTHIM cTaHpapt OKP 6akanaspie 051402 «biomeanyHa
iHXXeHepia» Hanpamy 0514 «bioTexHonoris»; po3pob/ieHi
HaBYaNbHi MNpoOrpamu MNIArOTOBKM iHXEHepiB 3 eKcnayaTauii,
cepBicHoro obcnyroByBaHHs Ta cepTudikauii meanyHoi TEXHIKK,
MaKCMManbHO HabnmkeHi A0 eBponelcbKUx. BWKOHaBLi:
B.b. MakcumeHkKo, J1.1. Tapacosa, I.P. OB4yapeHKo.
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YHIBEPCUTETU TA

OPTAHI3ALIT

OCHOBHI ETAMW PO3BUTKY MEAUKO-IHXKEHEPHUX
CMELJANBHOCTEN

2010

MOH YkpaiHu

Haka3z 09.11.2010 p. Ne 1067 T[lpo BBegeHHA B Ait0 nepeniky
crieuianbHOCTeM, 3a AKMMW 3AJIMCHIOETbCA MiArotoBKka daxiBuis y
BULLMX HaABYaJIbHMX 3aK/jagaxX 3a OCBiTHbO-KBanidiKauitHumMmu
piBHAMM cneuianicta i Mmarictpa, 3aTBEpPAMKEHOro MOCTAaHOBOK
KabiHeTy MiHicTpiB YKpaiHn  Big 27 cepnHa 2010 p. Ne 787, go
nepeniky cneujanbHocTeld BBeAeHa bGiomeanyHa iHXeHepia |
6.051402 |biomeauuHa iHKeHepia | 7.05140201 |6iomeanyHa
iHxeHepia | 8.05140201.

KNl im. 1.CikopcbKoro

OTpumaHa niueHsin i posnoyato Habip 6akanaBpiB Ha HaBYaHHS Ha 1-
MA  KypCc 3a Hanpamom nigrotoBkn 6.051402 «biomeanyHa
iHXeHepia», a B 2016 p. — 3a cneuianbHicTio 163 «biomeanyHa
iHXXeHepia».

2011

THTY im. L.Mynron

OTpumaHa niueHsin i posnoyato Habip 6akanaspiB Ha HaBYaHHS Ha 1-

BHTY, WA Kypc 3a Hanpamom niarotoskm 6.051402 «bBiomegmuHa

XHTY iHXeHepia», a B 2016 p. — 3a cneuianbHicTio 163 «biomeanyHa
iHXXeHepia».

XHTY 3apeecTpoBaHO nepiognyHe BuaaHHA «biomeanyHa iHXeHepia Ta

eneKkTpoHika» ISSN 2311-1100 (3 2019 p. BX0AMTb A0 nNepeniky
daxoBux BUAaHb YKpaiHm) XHTY.

BrO «YKpaiHcbKa
acouiauin
6iomeanUHMX
iH}XeHepiB i
TeXHonoris»
Nigkomicia HMK
MOH,

KNl im.
I.CikopcbKoro,
XHYPE

Mig yac Il mixHapoaHoi KoHdepeHUii «biomeanyHa iHXKeHepisa i
TexHonoria» (Kuie, 17.03-18.03 2011 p.) i KoHdepeHuji «AKTyanbHi
npobnemn biomeanyHoi iHXKeHepii» B pamKax 4 MmiXHapoaHoro
pagio-enektpoHHoro ¢dopymy «lpuKknagHa pagioeneKkTpoHika, CTaH
Ta nepcnektnsm» XHYPE (Xapkis 16.10-18.10 2011 p. ) nposeaeHo 3
3acigaHHA HMK 3 norog)KeHHa CTPYKTypHO-noriyHoi cxemn 1a CBO
NiAroToBKU crneuianictiB i maricTpis «biomeanyHa iHxkeHepia» (07-
08)140201, «bioTexHika Ta 6HiocymicHi maTtepiann «(07-08)140202;
iHpopMaLliliHi TexHonorii B 6GiomeanUUHI (07-08)140203.
MoroakeHo cknag poboumx rpyn HMK 3 miarotoBkn npoekTtis CBO 3a
piBHeM MiAroToBKM cnewianicta i marictpa: «biomegmnyHa iHxeHepia»
7.05140201; «biotexHika Ta biocymicHi maTtepiann» 7.05140202;
«lHbopmaUinHi TexHonorii B 6iomeauunHi» 7.05140203. MNposeaeHe
0broBopeHHsA i 3aTBepArKeHHs  KBanidpikauiMHux Bumor Ao
b6iomeanyHoro iHxeHepa. Bigbynocb poswmnpeHe 3acigaHHa HMK Ha
AKomy 6ynnm obroBopeHa HopmaTuMBHa 4YacTuHa CBO nigrotoBku
cneuianictis i marictpis 051402 «biomeanyHa iHXeHepia» Ta
0514020 «IHdopmaLiliHi TexHoNorii B biomeanumHi».

BrO «YKpaiHcbKa
acouiauin
6iomeanUHMX
iH)XeHepiB i
TeXHonoris»
HMK MOH,
MO3

18.10-19.10 2011 p. 3aTBepaxeHi HMK MOH keanidikauiiHi BMoru
Ao biomeanyHOro iHXeHepa Ta HopmatMBHa 4actmHa CBO
nigroToBKM cneuianictis i marictpis 051402 «biomeanyHa
iHXeHepia» Ta 0514020 «lHpopmauinHi TexHoNOriT B BiomeanUnHI».
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YHIBEPCUTETU TA

OCHOBHI ETANMU PO3BUTKY MEAUKO-IH}KEHEPHUX

OPTAHI3ALYT CMELJANBHOCTEN
2011 KNlim L. CninbHum  piweHHam HAH, HAMH VYkpaiHm i HTYY «KII»
CikopcbKoro 3aCHOBaHMI MiXKBiZOMYMN HAYKOBO-HABYa/IbHUI LIEHTP CepLeBo-
IE3 im. €.0. NMaTtoHa CYAMHHOI iHeHepii (Haka3 [MMpesugii HAMHY Ne 374 Big
HAH, 25.06.2011 p., Hakaza MOH MC Ykpainu Ne 739 Big 01.07.2011 p.).
HICCX im. KepisHuk B.B. MakcumeHKo. B nporpamu HaByaHHA iHXKeHepiB
M.Amocosa HAMH Briepwe BBeAEHI AMCUMMNNIHM KAIHIYHOI iHXeHepil: «MeauyHa
¢isnka (npomeHeBoro ob6nagHaHHA)», «KaiHiYHA iHXeHepiay,
«LLTy4HUIn KpoBOOGIr, WTy4YHE AUXAHHA, CUCTEMMU MiATPUMKMK
KUTTEAIANBHOCTI», «EnekTpodisionoriyHi gocnigeHHA Ta LWTy4YHi
BOLIT PUTMY CepuA».
2012 HAY NiueH3oBaHO i pos3noyato Habip Ha 1-n piBeHb NiArOTOBKM
b6akanaspiBa Hanpamy 051402 «biomegmyHa iHXKeHepia» Ha
Kadeapi bGiokibepHETUKM Ta aepoKOCMiIYHOI MeanUUHU. 3aB.
kadpeapu B.A. Ky3oBiK.
KMl im.l.CikopcbKoro | MixKyHiBepCUTETCHKNI MeONKO-IHXKeHepHUN daKkynbTeT
BrO «YKpaiHCcbKa nepeimeHosaHo Yy daKynbTeT biomeanyHOi iHXeHepii, AKWIA
acouiauin CbOrOAHI OXOM/OE OCHOBHI HANPAMKW: MeaAW4YHi npuaagum Ta
6iomeanuHUX iHCTpymeHTapin  (kadegpa BMI), 6GiomeanyHy KibepHeTUKRY
iHXKeHepiB i (kadeapa EMK), 6iobesneky, 340poB’A N0gMHM Ta disioTepanito
TexHonoris» (kadeppa B3/), 6ioiHxeHepito (kadeapa TMB), aekaH B.B.
MakcmmeHKo.
KMl im. Mig 4yac KoHdepeHUin opraHi3oBaHWX Mig4 NATPOHATOM UYJIEHIB
I.CikopcbKoro nigkomicii HMK MOH MC Ykpainu: lll mixkHapoaHoi KoHbepeHU;i 3
MiXXHapoaHO y4yacTio «biomeanyHa iHXKeHepia i TexHonoria»
(Kuis, 25.02. 2012 p.) nposBeaeHo 2 3acipaHHA HMK -
O6roBopeHHA Ta nNaaHyBaHHA poboTtu 3 nigrotosku ACBO 3a OKP
cneuianict/marictp:  «biomeanuHa  iHXeHepia» 7.05140201;
«bioTexHika Ta biocymicHi martepianm» 7.05140202;
«lHdopMmaLinHi TexHonorii B iomeanumHi» 7.05140203.
XHYPE AKpeauToBaHO piBeHb MiAroToBKM HakanaBpie Hanpamy 051402
«biomeagnyHa iHXeHepia» B XapKiBCbKOMY HaLuiOHa/lbHOMY
YHiBEPCUTETI padioeneKkTPoHiKK. JliLeH30BaHO piBEHb MiArOTOBKU
marictpis  3a  cneujanbHoctAmMM 05140201 «biomeaunyHa
iHXXeHepia» Ta 0514020 «IHdopmauiliHi  TexHonorii B
biomeanuMHi» B XapKiBCbKOMY HaliOHa/bHOMY YHiBEpCUTETI
pasioeneKkTPOHIKK.
2013 OpecbKkui CtBopeHO HaB4anbHO-HAYKOBWUIM [HCTUTYT MeAMYHOI iHXeHepil

HaLioOHaNbHWUI
NONITEXHIYHUN
yHiBepcuteT (OHNY)

(ampekTop B.A. Kpicinos) Ta Kadeapy «3aranbHa Ta meauyHa
disnKka» (3aB. Kad. H0.M. [yasiHcbKuit), po3noyvaTa Niarotoeka
baKkanaBpiB 3a cneuianisauieto  «biomeanyHa  iHXXeHepia»
(6.050101), a 3 2017p. - 3a cneuianbHicTio 163 — «biomeanuHa
iHXeHepia». 3 2016 p. IHCTUTYT MeOM4HOI iHXeHepii 040NtoE
I.B. Mpokonosuu.
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YHIBEPCUTETU TA

OPTAHI3ALYT

OCHOBHI ETAMW PO3BUTKY MEAUKO-IHXEHEPHUX
CMELJANBHOCTEN

2013 Kab6iHet MiHicTpis Hapagoto, nposegeHoto K.l MpuweHKom BiLenpem’ epmiHicTpom
YKpaiHu KabiHeTy MiHicTpis YKpaiHu, Big 9 kBiTHA 2013 p. «Mpo 36inblueHHA
OEepXKaBHOIO0 3aMOBJ/IEHHA Ha MiAroTOBKY ¢axiBUiB 3a MeAUYHUM
CNpAMYBaHHAM Ta MiAroTOBKM HeobXxigHUX ¢axiBuiB 3 MeTol
HafeKHoro o6C/NyroByBaHHA CKNaAHOI MeAUYHOI TexHiKu», 3a
3BEPHEHHAM npesngeHta BIFO «YKpaiHCbKa acouiauis
biomeanuHMUx iHXeHepiB | TexHonorie» (B.B. MaKcumeHKa),
NPUNHATE pillEeHHS NPO HeobXxiAHiCcTb BHeceHHA crneuiasbHOCTI
«lHXeHep bGiomeanuyHunit» go  [depkaBHoro Knacudikatopa
npodeciit, po3pobKy Ta 3aTBEpPAKEHHA CTAHAAPTIB BULLOI OCBITU
iHXXeHepiB BiomeaMUHMX, CTBOPEHHS BiANOBIAHMX poboUMx micub B
cucTemi 3aknagis MiHicTepcTBa OXOPOHM 340p0B’ A YKpaiHu.
BlrO «YKpaiHcbKa 3a iHiyiaTMBoOO BMO «YKpaiHcbKa acouiauia 6iomeanyHmux
acoujiauin iHXeHepis i TexHonorie» Ta Kl im. |.CikopcbKoro, norogxeHo 3
6iomeaunuHnx MO3, MOH Ta MiHnpaui KBanidikauinHi BUMOrM aas BHECEHHA A0
iHXKeHepiB i [epxaBHoro knacuodikatopa npodeciit «IHxKeHep biomeanuHUN».
TEeXHONOriBY,
MO3, MOH,
MiHnpaui
MOH YkpaiHu Hakazom MOH YKpaiHu 3atBeparKeHi [leprKaBHi CTaHAApTM BULLOI
OCBITU YKpaiHM 3 niarotoBku: 6akanaspa 6.051402 «biomeamyHa
iHXXeHepia», cneuianicta 7.051402 «biomeanyHa iHXeHepia»;
marictpa 8.051402 «biomeanyHa iHxXeHepia»
2014 MiHeKOHOMPO3BUTK 3a iHiuiaTnBOO BrO «YKpaiHcbKa acouiauis 6iomeanuHmnx
y i Toprisni iHXeHepis i TexHonoriB» Ta Kl im. .CikopcbKoro, 3aTBeparKeHa
npodecis «iHxeHep biomeanuHuit»: HaKkas 18.11.2014 No 1361
Mpo 3aTBepAKeHHA 3MiHM A0 HauioHanbHOro Kaacudikatopa
Ykpainu K 003:2010 — 2149.2 IH}KEHEP BIOMEAUYHUIA
OBH3 CteopeHa Kadepgpa 6iomepmuHoi iHxeHepii. 3aB.kadegpn O.H1O.
«MpnasoBCcbKuii Asapxos. OcCHOBHa cneuianisayia — pereHepaTMBHa MeAMUMHA.
AepKaBHeni Po3pobnaetbca |HHOBaAUiMHA MyAbTUAMCUiINAIHAPHA HaBYa/ibHA
TEeXHIYHWUI nporpama no wWTy4YHUM imnnaHtam. Kadegpa € uneHom BIO
YHisepcuteT» (MATY) | «BceyKpaiHcbKa acoujalis 6iomeanyHMX iHKeHepiB i TeXHOoNOoriB».
2015 MOH 3a iHiviaTmemM Ta nigTpumkmn KNI im. |.CikopcbKkoro (pektop

M.3. 3rypoBcbkuit, nepwmuit npopektop H.l. AKkMmeHko) MOH

3aTBepArKeHa  OCBiTHA cneuianbHicTb N2 163 — biomeauyHa
iH>KeHepia 15-18.09. 2015 p.

KMl im.l.CikopcbKoro
CyMcbKuit
[epKaBHUI
YHiBEpcUTET

(CymAy)

Jonyunnnce po mixkHapogHoro npoekty «BME-ENA Biomedical
Engineering Education Tempus Initiative in Eastern Neighbouring
Area (2015-2017 pp.), KoHUenLjieo Akoro byna aganTtauia nporpam
nigroToBKM Mmarictpa cneuiasbHOCTI bBiomeauyHa iHXKeHepia [0
cTaHaapTiB €C, 3a KOWTM NPOEKTy CTBOpeHHi nabopartopii 3
b6iomeanyHOI iHXKeHepii, B4OCKOHA/IeHi Nporpamu nigrotosku. 3as.
Kadeapun 6iodismku, bioximii, dapmakosorii Ta biomonekynspHoi
iHxeHepii 1.P. Cyxoay6.
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2015

YHIBEPCUTETU TA
OPTAHI3ALYIT

THTY,

KNl im.
I.CikopcbKoro,
BroO «Acouiauin
6iomeanUHMUX
iH}XeHepiB i
TexXHonorie»

OCHOBHI ETAMNMU PO3BUTKY MEAUKO-IH}KEHEPHUX

CMELIANBHOCTEN

BceyKpaiHcbKa poboya Hapaga 3aBigysadis Kadeap BH3 YKpaiHu no
npob6siemax nigrotosku ¢axiBuiB i pO3BUTKY BiomeaMUHOI iHXeHepil
(TepHoninb, «Menobopu» 15-18 sepecHa 2015 p.) 3a yyacTi:

Meplua HayKoBO-NpaKTUYHA KOHdepeHLia biomeanyHNX iHXKeHepiB i
TexHonoris (Kuis, 7-8 xoBTHs 2015 p.).

THTY im. L.MyntoA

Ha 6a3i kadpegpu 6iotexHiuHux cuctem TII im. L.Myntoa Biadbynacs |
BceyKpaiHcbKka poboya Hapaga 3aBigyBadiB Kadeap BH3 YkpaiHu 3
npob6siem NiarotoBkn daxiBuiB i PO3BUTKY BiomeauUHOI iHXeHepil.
3aB. Kadegpu npusHayeHo M.O. XBOCTiBCbKOrO.

THTIY im. 1.NMNyntoA

Mpn Kadeapi b6ioTEXHIYHMX cUCTEM BigKPUTO BUNPOOYBa/bHY
nabopaTopito  X-npomeHeBOi meaTexHiKU. KepiBHMK JnabopaTopii
M.B. BauMHCbKUiA.

MOH Po3pobneHi i 3aTBepaKeHi Ha 3acigaHHi niakomicii HMK ACBO gns
6akanaBpiB i marictpis BMI.
B.6. Makcumenko, O.K. binownupbka, I.P. OsuapeHko, J1.A4.
Tapacosa.

OHNYy Oupektopom HaBYanbHO-HAYKOBOrO iHCTUTYTY MeAMUYHOI iHXeHepii

o6paHo I.B. Mpokonosuya 8 OHINY.

MiHicTtepcTBo
tocTuuii,
BroO «Acouiauin
6iomeanUHMUX
iH}XeHepiB i
TexXHonorie»

NepepeectpoBaHa BMO «BceykpaiHcbKa acouiauia 6iomeguuHunx
iHXKeHepiB i TexHONOriB»

MNpe3ngeHt B.b. MaKkcumeHKo, BMKOHABYMM ONpeKTop
B.M. KysHeuoBa. [lo acouiauii BCTynMaM  cniBpob6iTHMKM
BignosigHux Kadeap KMl im. I.Cikopcbkoro, XHYPE, BHTY, THTY im.
I.Nyntoa, XHTY, HAY. Paga acouiauii:

A.l. Bux (3actynHuMk ronosu nigkomicii) - 3aB. Kadeapwu
b6iomeanyHoI iHXeHepii XapKiBCbKOro HalioHaNbHOrO yHiBEpcUTeTY
pagioeneKkTpoTeXHIKN;

C.M. 3nenko - 3aBiayBay Kapeapun biomeanyHoi iHxeHepii BHTY;
0.10. A3apxoB (cekpeTap nigromicii) 3aBigyBay Kadeapu
b6iomeanuHoi iHxeHepii NATY;

b.I fiBopcbkui - npodecop Kadeapu 6iOTEXHONOFIUHMX CUCTEM
THTY im. l.NMyntog;

0.0. HosikoB - 3aB Kadegpu i3nyHoi Ta biomeanyHoi
eNeKTPOoHIKN XHTY;
B.A. Ky3oBik - 3aB. Kapeapun HiokibepHETUKM Ta aepPOKOCMIYHOI

megmunHm HAY;
I.B. Mpokonosu4y - aupeKkTop
MeOMUHOI iHXKeHepii B OHITY;

HaBYanbHO-HAyKOBOro iHCTUTYTY

O.l. ABpyHiH - npod. Kadeapun b6iomegnyHoi iHKeHepii,
XapKiBCbKOro  HAUiOHANbHOIO YHIBEPCUTETY PaLiOENEeKTPOHIKK
XHYPE.
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YHIBEPCUTETU TA OCHOBHI ETANU PO3BUTKY MEAWKO-IH}XEHEPHUX

OPTAHI3AUIT CNELIANbHOCTEN

2016 THTY im. L.Mynton 3aBigyBayem Kadeppu 6ioTexHiYHMX cuctem npusHaveHo E€E.b.
fiBopcbKky. Ha 6a3i kadeapi 6ioTeXHIYHMX cucTeM po3no4vaTo
npMMom B MarictpaTypy, acnipaHTypy Ta [AOKTOPaHTypy 3a
cneuianbHicTio 163 «biomeanyHa iHxeHepia». Kadeapa ysiiwna ao
CKnagy «BceyKpaiHcbKoi acouiauii biomeanyHux iHXeHepiB Ta
TEXHOJIOriB».

MOH Hakaz MOH Ne 375 Big No 06.04.16 p. lNpo 3arBeparKeHHA
nepcoHasnbHUM cKknag nigkomicii 163 «biomeguuHa iHXKeHepia»
HMK 9 3 iHXeHepii ceKTopy BMLWOI OCBiTM HayKoBO-meTogMuHOI
paan MiHicTepcTBa OCBITU | HAYKM YKpPaiHWU Y CKNagi:

B.5. MakcumeHKo (rosioBa nigkomicii) - aeKkaH dakynbTeTy
6iomeanyHoi iHxeHepii KMl im. |.CikopcbKoro;

C.M. 3nenko - 3aBigyBay Kadenpu 6iomeanyHoi iHxeHepii BHTY;
A.l. Bux (3acTynHWK ronosBu nigkomicii) - 3asigysay Kadeapu
b6iomeanyHoi iHxeHepii XHTY;

O.10. AsapxoB (cekpeTap  nigxomicii) - 3aBiayBay Kadegpwu
b6iomeanyHoi iHxeHepii MATY;

B.l. fiBopcbKuii - npodecop Kadeppu HiOTEXHONOFUHUX CUCTEM
THTY im. l.MNyntoA.

HauioHanbHuM Kadeppoto  BMpoBHMUTBA  pafioeneKkTpoHHMX  cuctem  J1A
AepoKOCMiYHMIA pO3Mo4YaTO HaBYaHHA 3a cneuianbHicTio 163  «biomeanyHa
yHiBepcuteT im. M.E | iHXXeHepia» OCBiTHbO-KBanidiKaUiMHMX piBHIB  «baKanaBp» i
*KyKoBcbKoro «Mmarictp» (3aB. Kad. B.l. KoptyHoB).

«XapKiBCbKUI
asiauiiiHun
iHcTuTyT» (XAI)

2017 Koty Kadepnpa pasioTexHiKu, pagioeneKTPOHHUX anaparis i
TeNeKOMYyHiKauii  nepeimeHoBaHa B Kadegpy  biomeanyHoi
iHXeHepii Ta TenekomyHiKauii Hakasom no MATY Ne 109 sig 01
yepsHAa 2017 p. 3asigyeay kadeapwu T.M. HikiTuyK.

Cymay Kadenpoto HaHOENEKTPOHIKM OTPMMAHO JiLEH3il0 Ta PO3MoYaTo
HaBYaHHA 3a cneuianbHicTio 163 «biomegnyHa iHXKeHepia»
OCBITHbO-KBa/idiKaLiMHOIrO PiBHA «MaricTp»; CTBOPEHa HayKOBO-
BMPOOHMYa nabopaTtopia 3 3aranbHO YHIBEPCUMTETCbKMM CTATyCOM
«BbioHaHOKOMMNO3UT» 3 (HayKoBui KepiBHUK J1.d. Cyxoay6).

HauioHanbHui 3ailicHeHo Habip cTyaeHTiB Ha cneuianbHictb 163 - biomeanyHa
YHiBepcurer iHXeHepia. Cneuianizauia - bioTexHiYHi Ta mMeguyHi anapatn i
«JlbBiBCbKa cMcTemm.

noaitTexHika»

XHYPE Kadeapy BMI ovonms O.F. ABpYHiH, noyanocb nNpuUHLMMOBE
OHOBJ/IEHHA Ta PO3BUTOK JlabopaTopHOro ob1agHaHHS.

“Igor Sikorsky Kyiv Polytechnic Institute”
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YHIBEPCUTETU TA OCHOBHI ETANU PO3BUTKY MEAWKO-IHKEHEPHUX

Hebdd OPTAHI3ALYT CMELJANBHOCTEN
2017 BHTY Ill-Ta BceykpaiHcbKa poboya Hapaga 3asigysadvis Kadeap BH3
BrO «BceyKpaiHCbKa | YkpaiHm no npobnemax nigroToBKM ¢axiBLis i pPO3BUTKY
acouiauia 6iomeanyHOI iHXeHepii. (BMi3He 3acigaHHA HayKOBO MeTOAUYHOT
6iomeanuHux nigkomicii Ne 163 «biomeguyHa iHxeHepia» MOH YKpaiHn
iHXeHepiB i (BiHHMLA, 19-22 BepecHa 2017 p.)). ObroBopeHi i ogHocTaliHO
TexXHonorie» nigTpumani ACBO cneuianbHocTi 163 «biomeanyHa iHKeHepia» 1

i 2 piBHiB nigrotoBKM: 6aKanaspa, cnewjianicta, marictpa.

Kl im. 3apeecTpoBaHUiM KypHan «biomeanyHa iHXeHepisa i TexHonoria»
I.Cikopcbkoro, (ISSN (Print): 2617-8974; ISSN (Online): 2707-8434) ®daxosicTb,
HMY im. KaTeropifa: b, CneuianbHocTi: 122, 163.

0.0.boromonbusa

Cymay OTpumaHa niueHsia Ha HaBYaHHA 3a chneuianbHicTiO «biomeanyHa
iHXXeHepia» KBanidikauitHoro piBHA «marictp» 8 CymAay.
34ilicHeHO nepwuit Habip CcTyaeHTiB Ha cneuianbHicTb 163 —
biomeaunyHa iHxxeHepia 8 OHIY.

OHNy 3pificHeHO nepwuii Habip CcTyAeHTiB Ha cheuianbHicTe 163 —
biomeaunyHa iHxeHepis.

2018 KNl im. Ha  ¢aKkynbteti BMI 3acHoBaHa nepwa B YKpaiHi Kadeapa
I.CikopcbKoro TpaHcnauinHoi meanyHoi bioiHxeHepii. Mepwwnin Habip bikanaspis
biomeanyHoi iHXeHepii Biadysca 2019 p.

Kl im. Mepwa rpyna 3 8 iHo3emMHMX BaKkanaBpiB BCTYNUAA HA aHI/IOMOBHY
I.Cikopcbkoro bopmy HaBYaHHA 3a cneuianbHicTio 163 - biomeamnyHa iHxeHepis.
XHYPE Ha ocHoBi MmiXHapoaHoro cniBpobiTHMUTBA Breplie B YKpaiHi

CTBOpEHaA i Aie cucTema niarotoBkM ¢daxiBLiB 3 NpoTe3yBaHHA Ta
opTe3yBaHHA 3a Cy4aCHMMM CBITOBUMW CTaHZapTamu. [lepwimnii
BUMYCK [AECATM MaricTpiB 3a crneuianisauieto «OpToneaunyHi
TexHosorii Ta bioiHXeHepia» Bigbysca 'y 2020 poui.

HauioHanbHuM Kadeapy «BupobHMUTBA pagioenekTpoHHUX cuctem  J1A»
aepoKOCMiYHUM nepelimeHoBaHoO y Kadeapy «PaaioenekTpoHHUX Ta biomeanyHMX
yHiBepcuTerT im. KOMM'loTepM30BaHUX 3acobiB  Ta TexHosorin»  (3aB. Kaod.

M.€.XyKkoBcbKOro M.®. babakos).

«XapKiBCbKUMA
asiaujiiiHui

iHcTuTyT» (XAl)

2019 MOH Hakasom Ne 582 Big 25.04.19 p. 3aTBepAXeHO MNEePCOHANbHWUIM
CK/la, HayKOBO-MeToAM4YHOi nigkomicii 163 «biomeanyHa
iHXeHepia» HMK 8 3 iH)KeHepii y cknaai: B.b. MaKcumeHko
(ronoea) gekaH ®BEMI «KMI im. I.CikopcbKkoro», O.I. ABpyHiH, 3aB.
Kapegpun biomeauuHoi iHxeHepii XHYPE, O.lO0. AsapxoB , 3aB.
Kapegpu 6GiomeanuHoi iHKeHepii ABH3 «NATY», P.J1. Tonsak
npodecop Kadeapun eNneKkTpoHHMX 3acobiB iHPopmauinHo-
Komn'toTepHux TexHonorin «J1.M.», B.l. flBopcbKuit npodecop
Kadeapu b6ioTexHiyHux cuctem THTY im. L.MNyntos.
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2019

YHIBEPCUTETU TA

OPTAHI3ALYT

HauioHanbHuit
AepoKOCMIUHUN
yHiBepcuTerT im.

M. E.}KyKoBcbKoro
«XapKiBCbKUMA
asiauiiiHui
iHcTuTyTY (XAl)

OCHOBHI ETAMW PO3BUTKY MEAUKO-IHXEHEPHUX
CMELJANBHOCTEN

3aBigyBaukowo Kadegpu  pafioenieKTPOHHMX Ta HiomegnyHuMx
Komn’toTepm3oBaHmMx 3acobiB Ta TexHosorit npusHadeHo O.B.
Bucoubky. OpraHi3oBaHO nNpoBeAEHHA LOPIYHOI MiKHapOoaHOI
KOHdepeHLUil «IHpopmaLiiHi cncTemm i TexHONOriT B MeauLUnHI».

2020

OHNy Kadeapy «3aranbHa Ta meamyHa ¢i3nKa» nepemmeHOBaHO Yy
Kadeapy «biomegmnyHa iHxeHepia», 3a8. Kad. H.B. Tirosa.
BHTY Kadenpy 6iomegmyHoi iHxeHepii ovonms JI.I. KoBanb, Ha

daKkynbTeTi iIHPOKOMYHIKaLilM, pagioeneKTPoHIKM Ta HAHOCUCTEM,
nekaH. C.B. Tumuuk.
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HotaTku - Notes




NMuTaHHA?

Bu morkeTe 3HaUTKU HacC TyT:
conference_bme@Ill.kpi.ua

3aBiTaiiTe Ha caliT KOHdepeHLUii gna 6inbL

po3ropHyToi iHpopmauii

http://www.conf-bme.kpi.ua




