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AGRICULTURAL SCIENCES

EJJEMEHTH CTPYKTYPHU BPOKAIO POCJIMH COI 3A BILJIUBY
THOKYJISIII TA YIOBPEHHS

Ymaneus Amurpo,

MaricTp

KaimynoBa Anacracis,

MaricTp,

I'ap6ap Jlecst AnaToJiiBHa,

K. C.-T. H., IOLICHT

HanioHnanbHuil yHIBEpCUTET

OlopecypciB 1 NPUPOTOKOPUCTYBAHHS Y KpaiHU
Kuis, Ykpaina

Beryn. CtpykTypa BpoXar KOXKHOI POCITMHU BU3HAYA€ ii MPOJYKTUBHICTH.
[nuBinyanbHa TPOAYKTHBHICTH KOXKHOI POCIMHHM B  arporeHo3l BH3HAYae
NPOAYKTUBHICTh arpolieHO3y Ta 3aJieXKUTh BIJl YMOB BHUPOLIYBaHHS pOCIHMH Ta
B3a€MO3B’SI3KiB MiXk CKJIQJIOBUMH arpoIleHO3y pi3HUX piBHIB [1].

OCHOBHMMH €JIEMEHTaMH CTPYKTYPH BPOXKAIO0 COi € Maca POCIMHH, KiJTbKICTh
MDKBY3JIb Ta TIJIOK, KUIBKICTh 000IB Ha POCIMHI, KUIBKICTh HAaciHMH y 0001, maca
HaciHHA 13 pocinHu, Maca 1000 HaciHuH. OOOB’A3KOBO OEpeMO 10 yBaru KijgbKiCTh
pOCIMH Ha OAuHUIl Twiony. € psag QakropiB, [KI MATUMYTh MPSIMUANA YH
OTOCEPEAKOBAHUN BIUIUB Ha EJIEMEHTH CTPYKTYpH BpOXaro, 1, BIAMOBIAHO, ii
IPOAYKTUBHICTh. BapTo BpaxoByBaTH, IO T'YCTOTa POCIMH Ma€ MPSMUN BIUIMB Ha
MPOYKTUBHICTh 3 OJHIET POCHMHM, TaK SK 3a 3PIIHKEHHS MOCIBIB POCIMHH Kpalle
rajxy3saTbesl, Ha HUX (OpMYy€EThCs Olbla KUIbKICTh 0001B, BIJMIOBIIHO HACIHHS, TTPOTE
3a BIUIMBY BITPY TUIKM MOXYTh BiJJIAMYyBaTUCA, 10 CIPUYUHSE 3HAYHI BTpaTH.
[Topsim 3 TUM, B TaKUX MOCIBaX BHUCOTA KPITJICHHS HIDKHHOTO 000a HE3HauyHa, TOOTO,
BIH BTpayaeTbcsl MpHU CKollyBaHHI. lle crnpuymHs€e 3MEHIIEHHS 1HIUBITYalbHOI

IPOAYKTUBHOCTI POCIIHUH 1, 3p03yMLJI0, BCHOTO MOCIBY [2].
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VY 3arymeHux TmociBax BiIOYBA€ThCS 3aTIHEHHS OUIBIIOCTI JHUCTKIB, IO
cnpuuuHS€ iX 3aru0enb Ta 3MCHIICHHS HAKOMMYCHHS CYXOi pPEYOBHMHHU 1
NPOJYKTUBHOCTI. | nMille 3a ONTUMAILHOTO CHIBBIAHOLIEHHS MIXK €JeMEeHTaMu
CTPYKTYPH BpOXKal0 MOXYTh c(opMyBaTHCS TIOCIBH, SIKI MaKCHMAalbHO 3/1aTHI
pealti3yBaTu CBili TeHETUYHMH moTeHmian [3].

Meta ngociigskeHHsI TOJISITae€ y BUSBJICHHI BIUIMBY 3aCTOCYBaHHS JOOpPHUB Ta
1HOKYJISIIIT HACIHHI HA PICT Ta PO3BUTOK POCIHUH COi.

Marepiaau i meToam gocaigxenn. JlocnipkeHHS MPOBOAMIN HA YOPHO3EMaxX
TUNIOBUX BIpoAoBxk 2024 poky. [Jocmin 3akianeHo METOI0M PO3IIEIUICHUX JIITISTHOK.
[Imomta mociBHOI AUIIHKHA ckiagae 60 M2, 00IiKOBOT — 42 M- Hocniag nependauan
BUBYCHHS HAcTynmHUX (aktopiB: dhaktop A — Coptu: ABarap, Mentop. daktop B —
iHoKkymsis: 1 — be3 iHokysnii; 2 — [Hokynsiis npenapatom Puzocrap. ®akrop C —
ynoopeHHs: 1. NisP3gKsg (bon); 2. ®on + AlimamiH-koMIuiekcHul (3-5 Tpifiuactuii
nuctok); 3. ®ou + Jo6poII Komdopt YriBepcanphuii (3-5 TpiliuacTuii IMCTOK).

CtpykTypy BpOXKaro IOCHIIKYBaJM B CHOIOBHMX 3pa3kax, SKi BiIOUMpaiu B
TIOBHY CTHINICTh Ha ruiomaakax 0,25 M” y YOTHPhOX [OBTOPEHHsX. BH3Hauam Macy
CHOIIA, KUIBKICTh POCIIUH, T1JI0K, 0001B Ha FOJIOBHUX 1 O1YHUX TiJIKaxX, HACIHUH y 0001,
YKCJIO 1 Macy HaciHUH Ha pociuHi, Macy 1000 HaciHUH.

Pe3yabTaTu Ta 00roBopenHs. Pe3ynbratu Hammx JAOCTIIKEHb MTOKa3aJIH, 1110
OCHOBHI €JIEMEHTH CTPYKTYpH BPOKAI0 BH3HAYAIUCS YMOBAMH iX BUPOIIYBaHHS Ta
3anexany BiJ (PakTOpiB AOCTIAY Ta MOTOJHUX YMOB POKY JOCHTIIKEHb. BiamoBigHO
710 OTPUMAaHUX PE3yJIbTaTIB KUIbKICTh O00IB HA POCIIHNHI, KIIBKICTh HACIHUH y 0001 Ta
KUIBKICTh HACIHHS 3 POCIMHHM 3pOCTaJIM 31 30UIBLIEHHSIM HOPM BHECEHUX AO0OPUB.
3acTocyBaHHS ISl 1HOKYJIAIT Mpenapary Pruzoctap mano TakoX MO3UTUBHUM BIUIUB
Ha (hOpMYBaHHS €JIEMEHTIB BPOXKaIO.

BiamoBimHO A0 OTpUMaHWX PE3yNbTATiB, KUIbKICTh HACIHHS Ha POCIWHI 3a
BHUPOIIIYBaHHs COPTY ABartap 3pocTaja Mo Mipi 30UTbIIIEHHST HOPM JOOpHB Ta CKJaja
Bix 29,1 1o 35,0 mryk. Y copty MeHTOp MOKa3HUKH CKJIaliv, BIAMOBIIHO, BiA 32,6 10
38,0 mTyk. 3aBASKM 1HOKYJISIT TMOKAa3HUKHU 3pOciid y copTy ABatap mo 35,7-41,3

mTykH, copty Mentop — 36,8-46,3 mryk. Y mnokazHukax macu 1000 HaciHuH
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crocTepirajacs aHajoriyHa 3aJeXHICTh. TakuMm uymHOM, HauBunly wmacy 1000
HAaClHMH cOi OyJI0 OTpUMaHO 3a BUPOINYBAaHHSA COi cOpTy MeHTOp y BapiaHTi i3
BHECEHHSIM MaKCUMaJbHOI HOPMHU JOOpHB Ta MPOBENEHHS I1HOKYJIALII HACIHHS 3
MMOKa3HUKOM — 161,7 T.

BucnoBkn. Haiisunry wmacy 1000 HaciHuH coi Oylno OTpUMaHoO 3a
BUpOIIYBaHHS coi copry Menrtop y BapianTi NisPsgKse + Jo6poJIIA Komboprt
VYuiBepcanpuuii (3-5 TpidiyacTHii JIMCTOK) Ta IMPOBEACHHS I1HOKYJIAIIi HACIHHA 3
IokasHukoMm — 161,7 r.
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Abstract In the present study, the antimicrobial properties of two newly
synthesized organic compounds: Ethyl 3-chloro-5-cyano-4-hydroxy-2-oxo-4-
(thiophen-2-yl)-6-(p-tolyl)cyclohexanecarboxylate (1) and 6-hydroxy-3-phenyl-6-
(thiophen-2-yl)-4-(p-tolyl)-3a,4,5,6-tetrahydro-1H-indazole-5-carbonitrile (11) were
investigated with the aim of identifying potential novel antimicrobial agents. The
antimicrobial activity of the synthesized compounds was evaluated against four
Gram-negative and three Gram-positive species. Both compounds demonstrated
varying degrees of antibacterial activity. The agar well diffusion method was used to
study the antimicrobial properties of test compounds.

Keywords: Antimicrobial activity, organic compounds, agar well diffusion

method.

Introduction Antimicrobial resistance (AMR) represents one of the most
pressing global health challenges of the 21st century. It occurs when microorganisms
such as bacteria, fungi, viruses, and parasites evolve mechanisms to survive exposure

to antimicrobial agents that were previously effective against them. The
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indiscriminate and excessive use of antibiotics in human medicine, agriculture, and
animal husbandry has significantly accelerated the emergence and spread of resistant
strains. As a result, common infections are becoming harder to treat, leading to
prolonged illness, higher healthcare costs, and increased mortality [1, 2]. The
discovery of structurally diverse compounds with broad-spectrum antimicrobial
activity is essential to overcoming the global challenge of antimicrobial resistance
[3, 4].

In the present study, we investigated the antibacterial activity of two newly
synthesized polyfunctionalized heterocyclic compounds: Ethyl 3-chloro-5-cyano-4-
hydroxy-2-oxo-4-(thiophen-2-yl)-6-(p-tolyl)cyclohexanecarboxylate () and
6-hydroxy-3-phenyl-6-(thiophen-2-yl)-4-(p-tolyl)-3a,4,5,6-tetrahydro-1H-indazole-5-
carbonitrile (1) against of seven pathogenic microorganisms, comprising four
Gram-negative and three Gram-positive bacteria [5].

The aim of the study was to evaluate the antibacterial activity of newly
synthesized cyclohexane and indazole derivatives.

Materials and methods Antibacterial activity of the synthesized compounds
(I, 1) was evaluated using the agar well diffusion method [6]. Nutrient agar
(Liofilchem, Italy) served as the growth medium. The assay was conducted against
seven pathogenic bacterial strains — three Gram-positive (Bacillus subtilis BDU-50,
Bacillus mesentericus BDU-51, Staphylococcus aureus BDU-23) and four
Gram-negative (Acinetobacter baumannii BDU-32, Escherichia coli BDU-12,
Klebsiella pneumoniae BDU-44, Pseudomonas aeruginosa BDU-49) — obtained from
the microbial culture collection of Baku State University. Dimethyl sulfoxide
(DMSO) was used to dissolve the test compounds. 100 ul of 24-hour fresh broth
culture (0.5 McFarland for bacteria) of each test culture was aseptically spread over
agar surface and 8 mm wells were filled with 150 pl of the compound solution. After
incubation at 37°C for 24 hours, antibacterial activity was determined by measuring
the diameter of the inhibition zones in millimeters [7].

All assays were performed in quadruplicate and DMSO was used as the

negative control.
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Results and discussion The antibacterial activity of the synthesized
compounds were determined against four Gram-negative and three Gram-positive
bacteria. The results, expressed as mean zone of inhibition (in mm =+ standard error),
revealed that both compounds demonstrated selective antibacterial activity,
particularly against Gram-negative bacteria. The antibacterial activity results are

shown in Table.

Table
Antibacterial activities of organic compounds
Microorganisms Ne compounds and zone of
inhibition in mm, M+m
I ]
Acinetobacter baumannii 16.0+0.7 0.0
Gram-_negative Escherichia coli 18.5+0.7 18.0+0.8
bacteria Klebsiella pneumonia 14.040.6 0.0
Pseudomonas aeruginosa 16.5+0.6 15.5+0.6
Gram-positive Bacillus mesentericus 0.0 0.0
bacteria Bacillus subtilis 0.0 0.0
Staphylococcus aureus 15.0+0.7 15.0+0.6
Note: | — Ethyl 3-chloro-5-cyano-4-hydroxy-2-0xo-4-(thiophen-2-yl)-6-(p-

tolyl)cyclohexanecarboxylate; 11 — 6-hydroxy-3-phenyl-6-(thiophen-2-yl)-4-(p-tolyl)-
3a,4,5,6-tetrahydro-1H-indazole-5-carbonitrile.

Compound | showed broad-spectrum activity against all four tested
Gram-negative strains, with the highest inhibition observed against Escherichia coli
followed by Pseudomonas aeruginosa, Acinetobacter baumannii, and Klebsiella
pneumoniae. In contrast, compound Il was active against only two Gram-negative
strains: E. coli and P. aeruginosa.

In the case of Gram-positive bacteria, both compounds exhibited moderate
activity solely against Staphylococcus aureus. At the same time, no inhibitory effects
were observed against Bacillus subtilis or Bacillus mesentericus.

It should be noted that Escherichia coli, Pseudomonas aeruginosa and
Staphylococcus aureus showed similar sensitivity to both tested compounds.
B. mesentericus and Bacillus subtilis were resistant to both. In contrast, Acinetobacter
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baumannii and Klebsiella pneumoniae were sensitive only to compound I, indicating
that this compound possesses a broader spectrum of antibacterial activity than
compound II.

Conclusion Ethyl 3-chloro-5-cyano-4-hydroxy-2-oxo-4-(thiophen-2-yl)-6-(p-
tolyl) cyclohexanecarboxylate (I) and 6-hydroxy-3-phenyl-6-(thiophen-2-yl)-4-(p-
tolyl)-3a,4,5,6-tetrahydro-1H-indazole-5-carbonitrile (11) were found to have varying
degrees of antibacterial activity against both Gram-positive and Gram-negative
bacteria. Notably, Escherichia coli, Pseudomonas aeruginosa, and Staphylococcus
aureus were susceptible to both compounds, whereas Acinetobacter baumannii and
Klebsiella pneumoniae responded only to Compound |, suggesting a broader
antibacterial spectrum for this compound. On the other hand, Bacillus subtilis and
Bacillus mesentericus showed resistance to both compounds.

These findings indicate that the structural features of compound I may confer

enhanced antibacterial properties, particularly against Gram-negative pathogens.
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Introduction.

Phytoplankton play a key role in freshwater ecosystems, participating in
biogeochemical cycling and performing critical functions in organic production as
well as in the functioning of trophic chains. Species composition, biomass, and
changes in them in planktonic communities are sensitive and rapid indicators of
environmental changes, especially the degree of anthropogenic pressure,
eutrophication, and global climate change, such as warming and other factors [2].

Aim.

In the context of climate change, triggered by human economic and military
activities, freshwater ecosystems are under pressure due to rising temperatures,
changes in water balance, transformation of the hydrological regime, increased
frequency of droughts, and reduced ice cover. These factors directly affect seasonal
changes in the trophic structure of phytoplankton, its species composition, and
productivity. And in the Forest-Steppe zone of Ukraine, which is characterized by
pronounced seasonal changes and increased climatic fluctuations, precisely provoked
by climate change, the study of bioindicator communities of algae and individual
species is of particular relevance and importance for the study of ecosystems in the
region and the introduction of innovative solutions to support the environment. The
aim of the study was to determine species richness and assess water quality by

indicator species of phytoplankton in the Huska River.
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Materials and methods.

The study was conducted during 2023-2023 in the Huska River, which is a
tributary of the Khomora River and is located within the Shepetivka district of
Khmelnytskyi region, Ukraine. Phytoplankton samples were collected at three control
sites equidistant from each other and covering the upper, middle, and lower reaches
of the study area. The river belongs to the typical watercourses of the Forest-Steppe
zone. The river is 30 kilometers long and its catchment area is 98.8 square kilometers.
It is a classic lowland river with a muddy bottom and a marshy floodplain in places.
The valley in the upper reaches is generally narrow, but becomes wide and flat
further downstream.

The riverbed has slight bends. There are also several ponds built on it [1]. It is
poorly studied in terms of floristics, in particular, there is no information on
phytoplankton in the available literature. Previous studies of small rivers in the
Forest-Steppe of Ukraine indicate a potential change in the composition of the algal
structure due to long-term changes in temperature, hydrological characteristics, and
anthropogenic impact. The determination of the systematic (species) composition of
algae was carried out according to well-known rules, taking into account the latest
floristic summaries [4].

Results and discussion.

In total, 76 species and intraspecific taxa of algae were identified, including the
nomenclatural type of species from the divisions: Chlorophyta, Charophyta,
Cryptista, Cyanobacteria, Dinoflagellata, Euglenozoa, Heterokontophyta. According
to the bioindicative characteristics in the water column of the Huska River,
planktonic-benthic and planktonic forms prevailed, cosmopolitans in terms of
geographical distribution, indifferent in terms of salinity and pH, eurysamples in
relation to organic pollution according to the Watanabe system, and [3-mesosamples.
The water quality of the studied watercourse corresponds to the third quality class.

Conclusions.

The data can be used for further monitoring of water ecosystems in the

forest-steppe zone of Ukraine.
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Introductions. Mankind has achieved great development throughout the last
century of its civilization. In addition to natural sources, chemical and
biotechnological technologies for producing pharmaceuticals and cosmetics have
appeared. And vyet, there is a significant interest in medicinal goods made from
natural raw materials.

Scientists see insects as a great source of future antiviral and anticancer drugs.
The idea of developing new antiviral and anticancer drugs is based on various living
organisms, especially insects, and in particular their immune systems. The work is
devoted to the use of some insects in medicine and pharmacy as antiviral,
antimicrobial, and anti-malignant neoplasms.

Why insects and what special properties do they have? Insects appeared about
400 million years ago. They widely occupied not only land, but also air, and achieved
evolutionary prosperity due to the high organization of the nervous system. They
became the largest group of living organisms. The immune system of insects quickly
recognizes microbial cells and synthesizes protective peptides in response. These
creatures are an inexhaustible source of medicinal substances of the future. It is
necessary to find a way to use them correctly based on scientific research. Natural
insect products have were isolated from ants, bees, wasps, beetles, cockroaches,
termites, flies, bugs, moths and others. The biological activities of these natural insect
products include antimicrobial, antifungal, antiviral, anticancer, antioxidant,
anti-inflammatory and immunomodulatory effects [1].

Some authors believe that a number of edible insects could be used as
medicinal agents and as drug delivery systems in cancer treatment [2, 3]. Drug

Cantharidin called Ycanth for treating of Molluscum contagiosum, a viral skin
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infection, was first reported from blister beetles [4].

Insects have been used in folk medicine since ancient times, and today great
potential for pharmaceuticals in modern medicine has emerged. These insect products
have been derived from honey, venom, silk, cantharidin, whole insect extracts,
maggots, and blood-sucking arthropods. The drug activities discovered include potent
antimicrobials against antibiotic-resistant bacteria and various viruses, as well as
anticancer, antiangiogenic, anticoagulant factors, and wound healing agents [5].

According to the author, insects have advantages in in vivo testing, such as low
rearing costs and few ethical concerns. It is possible to conduct extensive in vivo
screening. One candidate is silkworms. They are often used to study the efficacy,
pharmacokinetics, and toxicity of future drugs. The author expects that the use of
insect disease models for in vivo screening, will facilitate drug development [6]. Folk
remedies derived from three sources, which are: insect secrets: silk, honey, venom,
insect body parts, and active substances isolated from insects [7].

Aim. The aim of the research is to: obtain, collect, analyze existing information
on some issues related to the use of insects as a source of medicinal products, prepare
a brief literature review for further research, and formulate appropriate conclusions.

Materials and methods. The object of research is the beneficial properties of
some insects for the preparation of medicinal products against various diseases. The
research methodology is based on obtaining the latest scientific information on the
issue on the Internet, studying it, and drawing logical conclusions, which in turn will
serve our next research.

Results and discussion. The larvae of the genus Megalopyge, also known as
asp or puss caterpillars, create venom that causes extreme discomfort. There was
observed that freshly collected venom was clear or light brown in color, but
unrefrigerated venom samples developed a dark brown or black color. The findings
show that Megalopyge venoms' membrane-permeabilizing activity is attributable to
enormous pore-forming proteins called megalysins. Megalysins were recruited from
aerolysin-like proteins found in Lepidoptera as a result of bacteria-mediated

horizontal gene transfer. Aerolysin family proteins, including megalysins, have
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converged in the venoms of megalopygid caterpillars, centipedes, cnidaria, and fish.
The megalysins illustrate the role of horizontal gene transfer in the evolution of
venom poisons [8].

It is established through study, systematization and analysis of literary
materials that there are more than one million species of insects throughout the world,
while the number of types of vertebrates is about 70 thousand. The most numerous
members of the species are beetles — about 300 thousand species. Statistics shows
that there are about 250 000 000 insects for every person on the planet. Their
occurrence is dated back to the Devonian period of development of a planet, and they
are the most ancient highly organized living beings [9-11].

Larval therapy. Screwworms treat wounds and infectious diseases of bones. At
present, doctors use allantoin from the maggots of screwworms to treat osteomyelitis.
Some doctors place the maggots directly into the open wound, and this process is
called the “larval therapy sanitation”. The maggots eat bacteria and the dead tissues
[12-15].

Therapeutic application was also found by the troublesome flies.
P. Marikovskiy writes that the physician and naturalist I. Brickell, observed how the
local people treated successfully alopecia using powder and tincture of flies. fter the
tests in several hospitals, it was recommended for the treatment of chronic varicose
ulcers, chronic osteomyelitis, thermal burns, gangrene and other lesions. Similarities
have been found between the action of the maggots of and allantoin. Many insects,
despite their high activity, have not yet been used in pharmaceutics.

Bee venom therapy is a part of apitherapy, which has long been used in
medicine. Bee venom is rich in enzymes, peptides, glucocorticoids and other
medicinal components that can help in the treatment of various diseases. Ant venom
treats arthritis and reduces swelling and pain in the joints. Before, the treatment
consisted in accidentally stepping on an ant colony, but the modern doctors have
extracted ant venom using it as an unconventional treatment for rheumatoid arthritis.

The Asian weaver-ants are used by the Australian Aborigines for making of

tea, which gets rid of headaches and colds, as well as to cleanse the wounds, they use
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the decoction that they made of the crushed carcasses of ants, which was somewhat
equivalent to green tea. The unmixed cobwebs have been used as dressing materials
on hand in the Middle Ages. Methods are being developed to apply the cobweb as a
substitute for ligaments and bone plastics. Powerful medication are: dried Russian
flies, Spanish fly, cockroaches, malaria-bearing mosquitoes, cicadas, and the others.

The French pediatrician and homeopath Patricia Le Roux successfully used
preparations of 13 species of butterflies in children of mercurial type, as well as in
simply very restless, excitable and excessively active children and adolescents. At the
somatic level, the medications were very useful in people with irritation and lesions
of ectodermal structures - skin, nervous system, sensory organs [9, 16-18].

In India and South America, many dozens of moths and butterflies have
already been introduced into the nomenclatures of the homeopathic laboratories
(Table 1).

Table 1
A List of Butterflies with the Perspective Pharmacological Effects

N 1 2 N 1 2

1 | Californian | California Sister | 12 | Small Tortoise- | Small Tortoiseshell
nun (Adelpha seu Shell Butterfly | (Nymphalis
butterfly Limentis urticae)

bredowii
californica)

2 | Tropical Tailed Jay | 13 | Drinker-Moth Fox Moth
swallowtail | (Graphium (Macrothylacia
“Tailed Jay” | agamemnon) rubi)

3 | Lilac beauty | Lilac Beauty | 14 | Papilio Machaon | PapilioMachaon

(Apeira
syringaria)

4 | Mulberry Processional 15 | Mulberry Bombyx
silkworm Caterpillar silkworm processionea

(Bombyx
processionea)

5 | Brown Tail | Brown Tail Moth | 16 | Processionary Bombyx
Moth (Euproctis Moth chrysorrhoea

chrysorrhoea)

6 | Brimstone Brimstone 17 | Californian Adelpha
butterfly (Gonepteryx butterfly (Limenitis)

aspasia, G. bredowiicalifornica
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rhamni)

7 | Death’s Death’s  Head | 18 | Tropical Graphiuma
Head Hawkmoth swallowtail gamemnon
Hawkmoth | (Acherontia Gamemnon

atropos)

8 | Blue Blue Morpho | 19 | Lilac Beauty Graphiuma Apeira
Morpho (Morpho syringaria

menelaus)

9 | Peacock European 20 | Peacock-eye Inachisio
butterfly, Peacock (Inachis
nymph lo 10)

10 | Marsh Marsh Fritillary | 21 | Big cabbage | Pieris brassicae
Fritillary (Euphydryas white butterfly
Butterfly aurinia)

11 | Cabbage Cabbage White | 22 | Lepidopterous Lomonia oblique
White (Pieris brassicae) emperor moth
Butterfly

Table source [9].

Conclusions. Were studed the beneficial properties of some insects for the
preparation of medicinal products against various diseases, data will serve our further
research. The idea of creating new antiviral and anticancer drugs is based on the use
of various living organisms, especially insects, in particular their immune system. We
believed the insects as a great resource for creating future antiviral and oncological
drugs for treatment of various diseases, as the quite effective sources of new remedies

of modern pharmacotherapy and new research works.
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JTOCTOMHI NEPHATI

baamaxk boraan fipociaBoBuy

KaHIUJAT EKOHOMIYHUX HayK

[TpuBaTHU# MiaANpUEMEIh

TepHOMINBCHKUH HallIOHAJIBHUI €KOHOMIYHUM YHIBEPCUTET
2019

3axiTHOYKpaTHChKUI HalllOHAJTbHUN YHIBEPUCUTET
Yeprona HOuist

bakanasap

YopTKiBCHKHM KOJIEIK €KOHOMIKH 1 MiAMTPUEMHHULITBA

Beryn. S BuBuaB 0i0J0TiYHI HayKH SIK y KJIACUYHINA TiMHa31i, M. TepHOILIb,
2000-2006 poku Tak 1 B TOJANBIIOMY. baraTo [qOCSTHEHb 1 HaIpalroBaHb
HakKomujocs 3a 1ei yac. XoTutocss O MOMUTUTUCS 3 ayJIUTOPIEI0 X04a O YaCTUHOIO
nux 3700yTKIB. TyT s 3rajaro AyXe CHUIbHUX OJIMIIQAHUKIB 3 I[bOro npeaMery. Lle
Jlucax Tapac, Ans ['paxeBcsika, [lamma CaBuues Ta inmii. B ocaoHOMYy 2000-2006.
Ta nam maHc oaHIN CTyJIEHIN SKa HE 3aKIHYMJIA MOBHOI OCBITH 3a CICHIAIBHICTIO
3iicHUTH CcBOIO My6iikamiro. [i HampamroBaHHs crenuiuHi, ane TeX KOPHUCHI, a
3Batu ii FOns YepBoHa.

Liab po6oru. Onrcaty eKOHOMIYHUMN aCMEKT PO3BUTKY TBAPUHHOTO CBITY Ta
CIOPUYMHEHI LIUM MPsMI Ta HETIPSIMI IHHOBALIIT B 1€ HEJIETKUI JIJIs1 KpaiHU Yac.

Marepiasu Ta Mmetoau. ba3oBor0 METOIOJIOTIEID JOCTIKEHHS € THAYIKIS Ta
AEAYKIIIs, aHaII3 Ta CUHTE3. B ToMy 4uCii sl IPOBOAXKY CBOT YMO3aKITIOUEHHS.

Pe3yabTaTu T2 00roBOpeHHs.

Jlong y KOXXKHOTO 3 HAC CKJIAAA€ThCs MO pizHOMY. CBapku 1 KOH(IIKTH MK
JTITBMH y IIKOJII, IHKOJM HAaBITh CMIIIHI, MOXYTh MOJAJIBIIOMY NEPEPOCTH y Baromi
1HHOBAIII].

HasBa crarti migiOpana He3mpocTa, TyT S HE XOYy HIKOTO HI 00pa3uTH Hi
3aCMYTHTH.

Y MoeMy MicTi AyK€ NaBHO CTOiTh T1IHMA TAMSATHUK aBraHisM. | BiH 3
KOKHUM POKOM YJOCKOHAIIIOEThCA. MU SIK Ha TOM Yac y4yHI riMHa31i Ha3uBaJM HOTO
HE Tak, ajie JaBaiiTe Ha3zBeMo Moro “JlocToinHmii mepHatuii”. Ile came maMATHUK
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MMOPAaHEHOMY NTaxy, SIKMA TUBHUTHCS B AaliediHb. l[e maMATHHUK SK MUHYJIUM BiiHaM
TakK 1 TemepiHii BiitHi. TaMm 11e 3anucyoThCs HOBI IMEHA aBraHIliB, KOTPi TMHYTh Ha
[I{A BIAHI.

[IMo x mo 3ramanux MHOIO miTei, Tapac Jlucak, Mili OJHOKJIACHHK. 3apa3 B
KEePIBHUIITBI YKPCIUPTY. TOI1 K HE MIPOMYyCKaB MakKe *OHOI OJTIMITIa/Ix.

Ans I'pakeBcbKa, s MMO3HAMOMHUBCS 3 HEIO HAa MEPIIOMY KypCl €KOHOMIYHOT
Teopii, anme 3 TapacukoM BoHa Oyla HameBHO 3HaiioMa padimie, 00 TexX He
IpoIMycKaja »0IHO1 OTIMITIa/IN.

[Tama Casiues, BiH ke [TaBen CaBuues, Bin e mictep [{onkino — [enkuHo.

OauH 3 nepmmx KpaceHiB (DaKyJabTETy 1 YHIBEPCHUTETY B TOM 4Yac KOJH s
BUHMBCSI, TEXK HE MPOITyCKaB >KOAHOI oimMmiaau. [le s BOHH, MOXKe 1 Ha BiHH1?

A ock xTo Taka lOns Yepsona. [IpocTta niBumHa 3 cena. 3a mieuyuMa mpocTa
CUIbChKA IIKOJa Ta YOPTKIBCHKUHM KOJEMK €KOHOMIKH 1 mianpueMuuirsa. 11lo Bona
MOK€ 3HATH Tpo BiliHYy Ta i1HHOBaiii. [Ipo Oiosorito Ta opHitosnorito. Bona mpocra
npojaBmuig y marasuni. [lIBuame 3a Bce Oe3napriitHa. be3 yosnosika 1 aite. [emnio
MOJIO/IIIA 32 MEHE.

Aute BoHa Bce 3/100yBasa no iHmomy. CBO€I0 HEBTOMHOIO Mpalieto. | Bce Taku B
YopTtkoBi Oyma sikach ©Oa3a. [lpuHaliMHI BUXOBaJM Ha iX JOyMKY HEMOTaHy
MPOJIAaBIIUIIIO. Asie TYT cToll. S ckaxy Ounbine. JlJis 9oro Ham MPoJIaBIli 3 YEPBOHUM
JTUTIIOMOM?

S munry 3rigHO Ti CTiB, aje BOHA BUIHO IMIOCH TAKH 3HAE.

BucnoBok Takuii. bazoBa (izuuna miaroroBka B YOpPTKOBI HYJbOBa, HUIIIE
HyJI1 HaBiTh, KOJIM HABITh YEPBOHMM IUIJIOM KOJEIKY HE aaB 0a30BHX HABHKIB
XapuyBaHHS.

A 0cCb B IIJIOMY MIATOTOBKA MOKe OyTH. Xo04a 1 € 0arato 3arnepeyeHb.

Ane “msxyroun’ 11 BiiHI. K KaXXyTh, MAEMO 110 MAEMO.

Inemo nmami, Tyt Oyae Tpoxw KyMEIHO, IO K BOHA SIK MPOJABIIMIIL 3HAE MPO
“IOCTOMHUX MEepHATUX, K BU BXKE 3PO3YMUIM IO TyT Oyae WTU Olablie mpo
010JI0T1F0 HI)K PO OPHITOJIOTIIO, aJI€ AHAJIOT1{ ICHYIOTb.

KoxHoro nHs BOHa mpaitoe HeBTOMHO. HamoBHIo€ Marasun toBapom. A0O
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Mpalroe Ha Kacl, abo I3AUTh 10 TOBAp HA MICLA 3aKYIiBIIL.

Konu BoHa mpairoe Ha Kaci BOHA MpuiiMae Oarato “I0CTOMHUX MepHaTuX’, a
KOJIM 13JIUTh 32 TOBAPOM — 0AUUTh Oarato JOCTOMHUX MEPHATHUX.

bynosa gopedi nmoaiOHa, SIKIIO BIAKUHYTH YHIOPMY.

KimoB — 1e wic. Jlanku — e Horu. Kpuna — e pyku. Tyny0 HamydyeThcs 1
po3ayBaeTbes mpu Byl FOmi. A 1o st po6to. S ¢Toro 1 cMakyro cBO1 0€3aJIKOr0JIIOHI
HAITO1, Ta CIIOCTEPITAr0 3a IUM.

Tyr me mikaBime. He xoxen 3 Bac 3nae. byma Taka iHHOBaIIiS.
“I'ony6-maxen”.

Hassemo iforo tak. Lle OyB 3HATHII Ha Bi€O (PAKT y BUIBHOMY JOCTYIII.

JleTiB c001 “moCTOMHMIA TepHATUI, @ TAM BUOYX 1 HEMA€ OKOITY.

BucnoBkn. 110 iHHOBaIIi10 BUKOpUcTOBYBaiIM miaiio. [llo 6u 3anmpornonysas s.
[Tocnatu ux caMuXx HEAOCTOMHUX “nepHaTHX’ K1 KpyTAThes Ot FOmi y T1 okomu.
JlaTu imM 30poro MPOTH TUX TOIYOIB Ta IOCTOWHY OIUIATY 1 Xai co01 BOIOIOTh

CIIUKOK JIITEPATYPU:

1. https://opendatabot.ua/c/37417766  —  BimokpemiieHHWid  CTPYKTYpHHUI
miapo3ain "HopTKiBChkH (PaxoBUl KOJIEK €KOHOMIKHM Ta MiAMPUEMHUIITBA 3aX1THO
YKpalHChKOTO HalllOHAJILHOTO YHIBEPCUTETY"

2. https://zolotapektoral.te.ua/spysky-kandydativ-u-deputaty-chortkivskoji-miskoji-
ta-rajonnoji-rad/ — OnpuIOAHIOEMO CHHCKU KaHAWAATIB y AenyTatH YOpTKIBCHKOI
MICBKOI Ta pallOHHOI paj

3. https://opendatabot.ua/c/00032945 — Cmauunio Ianna Bacuiisua

4. https://registry.edbo.gov.ua/university/1403/ — BimokpeMieHUI CTPYKTYpPHHI
migpo3ain  «YopTKiBCbKUM  (haxOBUH KOJNEK EKOHOMIKM Ta IIIPHEMHHUIITBA
3axiTHOYKPaiHCHKOTO HAIIIOHAJILHOT'O YHIBEPCUTETY»

5. https://komanda.novadoba.org.ua/all-teams — Bunyckuuku/Ceprudikatu

6. https://zakon.rada.gov.ua/rada/show/v0847729-13#Text — Ilpo migcymku
BceykpaiHChKOTO KOHKYPCY CTYJIEHTCBKHX HAayKOBHX pOOIT 3 TNPUPOJTHHUYHUX,

TEXHIYHUX 1 F'yMaHITapHUX HayK y 2012/2013 naByanbHOMY polii
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AJJAIITUBHI BJIACTUBOCTI POCJIMH TA TBAPUH 10 ABIOTUYHUX
CTPECOBUX YMHHUKIB

Kpartko Oubra BikropiBHa,

K.1.H., TOLEHT Kadeapu 610J10Tii, eKOJIOTii

ta MeToaukK ix HaBuaHHS KOI'TIA im. Tapaca [lleBuenka
M. Kpemenensp, Ykpaina

Kpatko Cepriit Boronnumuposu4

3100yBay nepiioro (6akagsaBpChbKOTO) PiBHS BUIIOT OCBITU
HamionanpHuit aBiaiiiHuil yHIBEpCUTET

M. KuiB, Ykpaina

I'anaran Okcana KocrsiHTHMHIBHA,

K.0.H., To1IeHT Kadeapu 610J10T11, €eKOI0Ti

ta Metoquk iX HaBuaHHs KOI'TIA im. Tapaca llleBueHka
M. Kpemenensp, Ykpaina

EdenaieBa Kapuna PycramiBua

3100yBay rnepuioro (6akagaBpChKOIro) PiBHS BUILOT OCBITH
KOITIA im. Tapaca llleBuenka

M. Kpemenensp, Ykpaina

Beryn. ApanrtamiiiHi MeXaHI3MHU  SIKI BIIOYBAalOThCA y KUBHUX OPraHi3MIB
MPOTATOM 1X JKUTTS J0 3MIHHMX a0lOTUYHMX YWHHHUKIB, TaKUX SK, HAIPHUKJIA],
TeMmrepaTypa, BOJIOra, CBITJIO € OJIHIEI0 13 KJIFOUOBHUX MUTAHb Y CYYaCHIN €KOJIOrii Ta
010J10T1i.

VY mpuposi KuBl opraHi3Mu (POCIHHH, TBAPUHU, MIKPOOPTaHi3MHU) MOCTIHHO
CTUKAIOTHCS 13 PI3HOMAHITHUMH a010THYHUMU YMHHUKAMHU K1 TOCTIITHO 3MIHIOIOTHCS
(npotsirom 100u, ce3oHy ToImio). CrnekTp al0lOTMYHMX YWHHUKIB (TeMIieparypa,
CBITJIO, BOJIOTICTh, aTMOC(EpHUI THUCK) Ta Psi/ IHIIUX € €JIEMEHTAMU E€KOTOIy YH
OloToMy, SIKI BiAITPalOTh 3HAYHUN BIUIUB HA 1X JKUTTEIISUIBHICTh Ta BU3HAYAIOTH X
MaTepiaibHO-€HEPreTUYHY 3aJICKHICTh. 3BUYHI yMOBAaX MEBHOrO O10TOMY MOXYTb
3MIHIOBATHCS, IO B PE3YJbTATI CTBOPIOE JJIA KUBOTO OPraHi3MiB CTPECOBI YMOBH.
[TpoTe Bimomuit ¢akT, 110 Il KOKHOTO BUAY BJIACTUBA 1HAMBIAyalbHA 3JaTHICTH J0
ajanTarliii y Mexax BJIACHOI €KOJIOT14HOi BaJIeHTHOCTI. TOOTO 3MaTHOCTI 3MIHIOBATH

CBO1 MPOIECH KUTTEAISIBHOCTI — (P1310J10r14YH1, O10XIMiIUHI Y MOP()OIOTIUHI 345
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30epeKEHHSI CBO€1 JKUTTE3MATHOCTI B yMOBaX 3MIHM HAaBKOJHUIITHHOTO MPHUPOIHOTO
cepenoBuia [2].

AJlanTarii€ro Ha3MBalOTh 37aTHICTh OPraHi3My 3MIHIOBaTH CBOi BJIACTMBOCTI,
Taki Sk Mopdosoriydi, ¢i31070TIUHI, TMOBEAIHKOBI YH OIlOXIMIYHI 13 METOIO
30epeKEeHHS] JKUTTE3JATHOCTI B YMOBaX BIUIMBY (DAaKTOPIB HABKOJIMIIHBOIO
cepenoBuilia. BoHa moxke OyTH TpUBaTH HEJOBro, Taka ajarTallis Ha3UBa€ThCA
¢izionoriunoro, abo K TPUBAJIOK 1 3aKpIIJIIOBATUCS HAa TEHETHYHOMY
piBHI-€BOJIONIITHA. AanTalliifHl 3MiHH K1 (JOPMYIOTBCS JTalOTh 3MOTY OpraHizMam
HE JIMILIE BIKUBATH, aJie 1 aKTUBHO PO3MHOKYBATHUCS y PI3HOMAHITHUX CEPEOBHILAX
icHyBaHHA [1].

Metow poGoTHM € [JOCHKEHHS MeEXaHI3MIB ajamnTalii pOCIMHHUX Ta
TBAPUHHUX OPTaHi3MiB J0 a0I0TUYHUX CTPECIB, aHAJII3 BIUIMBY PI3HOMAHITHUX THUIIIB
CTPECOBUX YMHHHUKIB Ha YKUTTEIISUIBHICTh OPraHi3MiB, a TaKOX 3IMCHEHHS OI[IHKH
aJanTUBHUX BIACTHUBOCTEM OpPraHi3MiB Ha MPUKJIAAl KOHKPETHUX BUIIB.

JInst nocsArHEHHS 1€l METH OyJIM NIOCTABIICHI TaKl 3d60AHHA:

1. BuBunTu Ta mpoaHamizyBaTH JITEpaTypHI Ta IHTEPHET JKepena IIojo
aJaNTUBHUX BIACTHBOCTEH POCIIMH Ta TBAPHUH 10 a0I0TUYHUX CTPECOBUX YNHHUKIB;

2. JlocmauTH TEOPETHUYHI OCHOBH aJalTarlii OpraHi3miB 0 a0lOTHYHUX
CTpECiB 1 BU3HAYUTH OCHOBHI THIH CTPECOBUX YMHHHUKIB Ta MEXaHI3MHU ajamnTailii y
POCJIVH 1 TBapUH;

Marepianu Ta metoau. /{5 ycminrHoOi peaizaiiii MocTaBICHUX 3aBAaHb HAMHU
OyJ10 BUKOPHCTAHO KOMITJIEKC HAYKOBUX METOIIB:

v\ TeOpeTHYHI: aHaii3, CMHTE3 JUKepeN iH(popMarii, o XapakTepU3yoTh
CTaH JOCIIKyBaHOI MpoOIeMH;

v\ eMIipHYHi: COCTEPEXEHHS, €KCIePUMEHTaIbHa PoOO0Ta, MOPIBHAIBHUMN
aHaji3, CTATUCTUYHUIN aHalli3, METOJI IHTEpIpEeTaIlii JaHUX.

Pe3ysabTaTu Ta 00roBOpeHHH.

VY pocnuH ajanTaiiisi 10 a0lOTUYHHUX CTPECOBUX UMHHMKIB TPOSIBISETHCS Ha
KUTBKOX PIBHSX:

v’ MOJIEKYJISIPHOMY;
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v/ KJIITHHHOMY;

v’ MopdosorigHoMmy;

v/ aHATOMIUuHOMY.

31aTHOCTI POCIMH MPHUCTOCOBYBATUCS 10 HECTPHUSATIMBUX YMOB JOBKUIISA
(HampuKkiIaa, 10 HU3BKOI TEMIEPATypH, 3aCyXH, PSICHUX OMaiB) BUPAKAETHCA Y
pI3HHMX CTyneHsx. JlJis BUIIMX POCIMH BJIACTHBUN aKTUBHMM NUISX ajanTaiii 1o
HECHPUATIAUBUX  (AKTOPIB  HABKOJHUIIHBOTO  CEPEAOBUINA, HAMNpPUKIAL, O
HECIPUSATIIMBUX YMOB BOJIHOTO PEKUMY SIKHI repeadoadae MOCUIICHHS MOTJIMHAHHSA 1
3HIDKEHHS BUIIAPOBYBAHHS BOJIM, BITHOCATHCA TAKOX IMOCWJICHHH PICT KOPEHEBOI
CUCTEMHU, 3aKpUBaHHS IpoauxiB. L{i HecipusATINBI (aKTOPU HA3UBAKOTH CTPECOPOM, A
pEakKIliio opraHi3My Ha BIJIXWJICHHS BiJ] HOPMHU — CTPECOM.

AOIOTHYHI CTpecHu — 1€ TaK 3BaHl HECHPUSATIMBI YMOBH HEXKHUBOTO
CEpelloBHUIlA, K1 BIUIMBAIOTH Ha X PICT, PO3BUTOK, O10JOTIYHY MPOAYKTHUBHICTDH
(npupict ¢iTomacu, 300Macu) 1 BUKUBAHHS >KHUBUX OPraHI3MiB, 30KpeMa POCIIHH.
Buainsiors nekijibka OCHOBHUX THUIIIB a010TUYHUX CTPECIB:

v/ TeMIlepaTypHHil CTPEC;

v/ BOJIHHMI CTpEC, CONbOBHI CTPEC,

v cBiTIIOBHIA CTpec,

v/ paniamuiiinuii crpec.

PocnunHI opraHi3Mu Ha BiAMIHY BiJl TBApUHHHX, HE MOXXYThb YHUKHYTH Jii
HECHPUATIUBUX YMHHUKIB HABKOJMIIHBOI'O CEPEIOBMILA, TOMY 3MYIIEHI y IMpoleci
KUTTEIISUIBHOCTI Ta €BOJIIOLIT PO3BUBATH MEBHI MEXaHI3MU aJlanTarlii 10 a0l10THYHUX
ctpeciB. HaiimommupeHIiMMH 13 HHUX € TeMIepaTypHUM, BOJHUMN, COJHOBUH Ta
CBITJIOBUI CTpECH IPO K1 po3noBifanocs Buile. KoxeH 13 HUX 3allyCKae y pocauHax
CKJIQJIHYy CUCTEMY 3MiH, TakuX sK (i1310J0T14Hl, O10XiIMIYHI Ta MOpP(]OJIOTIyHI, K1
J03BOJISIFOTh BUXKMBATU POCIIMHAM Yy HECIIPUSATIMBUX yMOBax [3].

TBapuHH1 OpraHi3Mu MOCTIHHO 3a3HAIOTh HETATUBHOTO BIUIMBY PI3HOMAHITHUX
CTpecOBHX (DAKTOPIB €KOTOITYy TaKUX SIK 3MIH TEMIIEpaTypH, HecTadl ad0 X HaAJIUILIKY
BOJIM, 3aCOJICHHS Ta 3MiH OCBITJEHHS. Xoda /IS TBApHUH BJIACTHBA 3MiHA MICIIS

nepeOyBaHHs (Mirparlisi), 0arato 13 HHUX PO3BUHYJU MeXaHi3MH (Hi310JI0TIUHOI,
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MOP(QOJIOTIYHOT Ta TMOBEMIHKOBOI ajamTarlii, M0 JOMOMAararoTh BWXKHUTH Y
HECIIPUSATIMBUX YMOBax. 3alleKHO BiJ] CEPENOBHUINA, Yy PI3HUX TPyl TBApUH
chopMyBasrcs pi3HI NUISXHW afanTallli Ta NpucTocyBaHHs [2].

Aoanmayis 00 memnepamypHoz20 cmpecy.

Bucoki abo >k HHU3BKI TeMmmepaTypd MOXYTh 3arpoKyBaTH HOPMAaJIbHIM
KUTTEIISIIBHOCTI TBAapUH. Y BIJANOBIJIb TBAPUHMU 3aCTOCOBYIOTH JICKUJIbKA OCHOBHHUX
aJianTamiun:

v/ [loBeIiHKOBI afanTanii: HapuKIaz, IyCTENbHI AIIPKH — HOUIYK TiHi, HOPH,
BOJIM TOILIO; HAPUKJIIA/, TIOJISIPHI JIUCHUIIl - YKPUTTS B CHITY IIPH MOPO3aXx.

v TepMoperyJssiiisi:  NTaxW, CCaBli 3JaTHI MIATPUMYBATH  TOCTIHHY
TeMIiepatypy Tina. Hampukiazn, Beameni HAKOMUYYIOTh KUP Ta BIAAAIOTh y 3UMOBY
CIUISIYKY, 3HM>KYIOUU MIPU [IbOMY OOMIH PEYOBUH.

v/ ®izionoriubi 3MiHM: HANOPUKIAA, Y IECHS CIOCTEPIracThCs 3MEHIIEHHS
TJIONII BIJKPUTUX MOBEPXOHBb TUIa (ByXa, XBICT)l 3a0apBJICHHS MIEPCTh 3MIHIOETHCA
Ha T'YCTy Ta Ol1y y 3MMOBHI 11epioj (Ce30HHUNA TuMOop(Pizm).

v BujiizieHHs Teruia: BepOJIOy BIACTHBA CHCTEMA MOTOBHJUIEHHS Taka, o
Mpaloe EKOHOMHO, & HOCOBA MOPOKHWHA BUKOHYE (DYHKIIIIO pereneparii Bojoru [1].

Apanrarii TBapuH 0 CTPECOBUX YMHHUKIB HABKOJIMIIHBOTO CEPEIOBHUINA —
pe3yabTaT CKIATHUX €BOJIOMINHUX 3MiH, SIKI OXOTUTIOIOTH ITOBEIIHKOBI, (h1310JI0T14HI,
aHaToMO-MOp(QoJIOTiyH1, 010XIMIUYHI Ta TEHETUYHI OCOONMMBOCTI. J[Ji1 BUBUEHHS X
MPUCTOCYBaHb BUKOPUCTOBYIOTh KOMIUIEKC CyYaCHUX JOCTIAHUIIBKUX METO/IB.

Buainumo 0CHOBHI METOAM AOCIIIKEHHS alanTallii y TBApUH:

1. IToBe1eHKOBI1 TOCTIHKEHHS (€TOJOT14HI METO/IN);

2. MopdosoriuHi Ta aHaATOMIYHI METOJIH;

3. D1310JI0r0-010X1IMIYHI METOIH;

4. MonexynsipHO-TeHETHYHI METOIH;

5. ExonoriuHi Ta moJbOBI METO/M.

Tloseodenkoai docnioxicents (emonoeiuni Memoou).

[{i meTomu narOTh 3MOTY JOCHITUTH, SK 3MIHIOETHCS TOBEIIHKA TBApUH Yy

BIJINOBIJIb HA 30BHIIIHI BIUIMBU: TEMIIEPATypy, OCBITIEHHS, BOJIOTICTh, HASBHICTb
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XIKakiB Tomo. [lo mux METOiB BiJHOCATH: TOJBOBI CIIOCTEPEKCHHS: BUBUCHHSI
OPUPOIHOI TOBEAIHKM Yy 3BHYHOMY CEpEIOBHINl; JTabOpaTOpHiI EKCIEPUMEHTH:
KOHTPOJIbOBaHI YMOBH JIJISl MEPEBIPKU pPEaKiliii Ha 3MIHY MapameTpiB CEepeIOBHINA
(manpuknan, mabipuHTH, TeCcTH Ha crpec); Oiotenemerpis: GPS-HammiiHuKH,
MIKPOYIIH I MOHITOPUHTY PyXy Ta akTUBHOCTI [3]. TBapuHH1 opraHi3aMu, 3aBASKH
CBOiM €KOJIOT1YHIM IJJACTUYHOCTI Ta YYTJIHUBOCTI 1O 3MIH Y CEPEIOBHII, CIY>KaTh
1HAMKATOpaMH EKOJIOT1YHOTO CTaHy. 3001HAMKATOPHI BHIW pearyloTh Ha 3MIiHU Y
G13UYHUX, XIMIYHMX YW OIOJOTIYHMX IlapaMeTpax CepeloBUINA, IO POOUTH iX
e(eKTUBHUMHU MapKepaMu €KOJIOTTYHUX YMOB [2].

Hapenemo npukiiaa: BUBYEHHS 100OOBUX aKTUBHOCTEH KakaHIB y BIAMOBIAL HA
3MiHY TPUBAJIOCT1 CBITJIIOBOTO JTHS.

AnanTamii pOCIMH 10 HECHPHUITIMBAX yMOB HABKOJMIITHBOTO CEPEOBHINA
(TemmeparypHi KOJMBaHHS, HECTaua BOJIM, 3aCOJICHHS, 3MIHU OCBITJIEHHS TOIIO) €
pe3yJIbTaTOM TPUBAJIOTO €BoJoLiiHOro npouecy. [lo6 raudme 3po3ymiTy, Ik came
POCIIMHU TPHUCTOCOBYIOTHCS IO CTPECOBUX YMHHUKIB, JOCTITHUKA BUKOPHUCTOBYIOTH
PI3HOMaHITHI METOJM BUBUCHHS aJanTaIliii — BiJl MOP(OIOTIYHUX CIIOCTEPEKEHD 10
MOJIEKYJIApHOT1 OioJ0rii [2].

st yCHiIIHOTO MOHITOPUHTY BUKOPHUCTOBYIOTBCSI <«OKWBI TPUIAIN» 1I€
GITOIHAUKATOPH  SIKI BHUCAJDKEHI Ha TPAAKY, CHEIiadbHi KOPOOOYKH  TOIIO.
BucamxkyloTh pOCIMHU 1HAUKATOPU HA TPSAKU; PO3MILIYIOTh 13 BHCAJKEHHUMHU
pociMHAMHU Y KOpoOKax B HaWOLIbIl 3a0pyJHEHMX 4YacTHMHAX MicTa, cera.
PocnuHu-iHAMKATOpU — POCIWHU, B SKUX MOXYTh TIOSIBUTHUCS CHUMIITOMH
HEraTUBHOTO BIUIMBY, SIKI CB1IYaTh NP0 MPUCYTHICTH Yy MOBITP1 3a0pyIHIOOYUX
pedoBUH. POCIMHU-MOHITOpY 1€ POCIUHH, SIKI HAaKOMUYYIOTh Y CBOEMY OpraHi3mi
cnenupivuHi KOMIIOHEHTH — 3a0pyAHEHHS oBITps [1].

BuaiyinMo 0oCHOBHI MeTOAH NOCJIIIKEHHS alaNTalliil y POCJIUH:

1. Mopdomnoriuni Ta aHATOMIYHI METOIH;
2 d1310J10r0-010X1IMIYHI METOIH;

3. MosnekynsspHO-TeHETUIH1 METOIN;

4 ExomoriuHi Ta 1MoJjib0B1 METO/IH;
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S. DiTOropMOHAIBHI METOIH.

BucnoBku. JlocmimkeHHsT afganTaiiii 'y pOCIMH € MUDKIACIUILTIHAPHOIO
rajxyss3lo, 110 MOEJHYyE aHaToMito, (Pi3i0Jorito, 010XiMIIO, TEHETHKY Ta EKOJOTIIO.
Po3yMiHHS mHMX MeEXaHI3MIB JOMOMAara€ BWBOJWTH CTIWKI COPTH, TMiABUIIYBATH
IPOJYKTUBHICTh y CKJIAIHUX KIIMAaTUYHUX YMOBax Ta 30epiratu O10pi3HOMAHITTS.
Oco0MBO aKTyalbHUMH 111 JOCHTI/DKEHHS CTalOTh B YMOBaX IVIOOAJbHUX 3MiH
KIIMaTy Ta Jerpajaiii IpyHTIB. JOCHKEHHS afjanTailiii TBapuH OXOILIIOE
OaraTtoranay3eBHil IMiJAXiJ, 10 BKJIOYAE aHai3 MOBEIIHKH, (Pi310J0Tii, aHaToMii,
TCHETHKHU Ta €KOJIOT11. 3aBASKHA Cy4aCHUM METOJaM MU MOYKEMO He JIUIIE ONMKMCYBATH
ajanTarii, a ¥ BHUSBISTH iXHI MOJIEKYJSPHI Ta €BOJIIOIINAHI OCHOBU. Taki 3HaHHSA
MalOTh BXKJIMBE 3HAYEHHA JJIA 300JI0Tii, OXOPOHM NPHUPOAM, BETepUHApPIi Ta

OloMeUIIMHUA, OCOOJIMBO B YMOBAX KJIIMATHYHUX 3MIH Ta aHTPOIIOTE€HHOTO BILIUBY.

BUKOPUCTAHI JJ’)KEPEJIA:

1. Kpatko O. B., T'onmomatiok JI. M., Cepentoxk A. O., Kparko C. B.
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obmacri. International scientific and practical conference “Technologies, innovative
and modern theories of scientists” (May 23- 26, 2023) Graz, Austria. International
Science Group, 2023. P. 41- 45.

2. Kparko O. B., I'omoraTtiok JI. M., bormap O. b. Komaxu — 6ioiHnukaTopu
3a0pyJHEHHS] HA3eMHUX EKOCHCTEM. YKpAiHChKUM JKypHajl HPUPOJHUYUX HAYK:
HayKOBUW KypHan / [ron. pen. OBuapenko Mukona, Bign. pen. lemoxk FOmis].
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3. Kparko O. B., Kpatko C. B., BepOunpkuii O. I'. biomoHiTOpUHT cTaHy
JOBKULIS 3 BUKOPUCTAHHIM pociimHHKX iHAuKaTopiB. The 4th International scientific
and practical conference “European congress of scientific achievements”

(April 22-24, 2024) Barca Academy Publishing, Barcelona, Spain. P. 22-29.
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THBA3IMHI POCJIUHUA Y ®JIOPI MICTA JKUTOMHUPA

Maprunuyk Oxcana IBaniBHa

3100yBay BHINOI OCBITH

nepiioro (6akaaaBpCbKOTO) PiBHS

eaok FOuisa CesAToc/1aBiBHA

npodecop kadeapu O0TaHIKH,

OlopecypciB Ta 30epekeHHs 010p13HOMAHITTS,
JTOKTOp O10JIOTIYHUX HAYK, Mpodecop
XKutomupcrkuii AepKaBHUN YHIBEPCUTET
iMeHi [Bana ®panka

Beryn. / Introductions. I[HBazis uyXopigHuxX (HeaOOpUTEHHUX) BHUIIB
OpraHi3MiB € OJHIEI0 3 HAWTOCTPIIIMX EKOJOTIYHUX MNpoOJeM CydacHOCTI, WIO
3arOCTPIOETHCS  Y€pe3 aKTUBHI Imporecu OioTuyHoi rinobamizamii. Oco6auBo
CEepHO3HOI0 3arpo30l0 € 1HBa3idHI POCIMHU, SKI 3aBJAalOTh 3HAYHOI MIKOJIU
O10p13HOMAaHITTIO,  IPUPOJHUM  €KOCHUCTEMaM, CUIbCBKOMY Ta  JIICOBOMY
rOCIIOIapPCTBY, a TAKOXK CKOHOMIIII Ta 340poB 10 rozcii. [10]

BuBueHHs mnpoueciB 1HBa3li, a TaKOX pO3poOKa e(EeKTUBHUX 3axXO/lIB
3anmo0iraHHsl IXHHOMY TIOIIMPEHHIO € KIIOYOBUMHU I 30€peKEHHS EKOJIOTTYHOI
piBHOBaru B perioHi. HaykoBii Ta exosiord JKUTOMUPIIMHUA HarojomyiOTh Ha
HEOOXITHOCTI aKTUBI3al[li MOHITOPUHTY, MEXAHIYHOTO Ta 010JOTTYHOTO KOHTPOJIIO, a
TaKOX MPOCBITHUIIBKOT pOOOTH cepejl HaceNeHHs 100 3arpo3, sIKi HeCyTh 1HBa31MHI
Buu. [4]

Mera pobotu. / Aim. IIpoanamizyBat BUIOBUM CKJIaJ, MOUIUPEHHS Ta
€KOJIOTIYHUHM BIUIMB 1HBA31MHUX pociuH y ¢uiopi Micta Kutomupa 1isi po3poOKu
3aX0J[IB 3 1XHBOTO KOHTPOJIFO Ta MIHIMI3aIlli HEraTMBHOIO BIJIMBY Ha MiCIEBI
€KOCHCTEMHU.

Marepiaiu Ta wmeroam. / Materials and methods. OcHoBoro s
(GJIOpUCTUYHOrO aHalli3y I1HBA3IMHUX POCIMH CIYTyBald MaTepiajid MOJbOBHUX
MapIIpyTHUX JTOCITIKEeHb, 3MIMCHEHUX Y OCIHHBO-BeCHsIHHM niepion 2024-2025 pp. y
pi3Hux paitoHax M. JXuromupa Ta ioro okonuips. OOCTeXeHI Jy4Hl, JIICOBI Ta
BOJIHO-00JIOTH1 (iTOIIEHO3U B paiionax CmonstHku, My3uunoi ¢abpuku, [lomsoBoi,
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borynii, Kpomni, KopOytiBku, mapky im. bapona ne Illomyapa, I'igpomapky Ta
OeperiB piuku Terepis, a Takox BuBUEHa ypOaHohiaopa M. Kutomupa [5].

BusHaueHHs BHIIB TpoBOaWIM 3a «BusHauHukoMm pociuH Ykpainu» [3].
TakcoHOMIYHMI CKJIaJ KBITKOBHX POCJIHMH HaBEAEHUH 3a CHUCTEMOIO Angiosperm
Phylogeny Group (2016). Ha3Bu Ta mpi3BuIilla aBTOpiB TaKCOHIB POCIMH BKa3aHi
3riIHO 3 TJ00abHOW iH(OpMaIiiHOK cucTeMoro 3 OiopizHomaniTTs GBIF [1].
Exonoriuni 0ocoOnMBOCTI BUAIB HaBEACHI 3a BJIACHUMHU CIIOCTEPEKCHHSAMH Ta 3
BUKOPHCTAHHSAM OOTaHIYHOIO AOBimHKKA [3].

Y mporeci oOcTexxkeHb 3ailicHIoBanacs (oTodikcalisi OCHOBHUX TaKCOHIB,
(ikcaniss KOOPAUHAT MICIlb 1X 3pOCTaHHsA 3a aonomororo GPS-HaBiratopis, a Takox
HOTYBaHHS CEPEIOBHUII 3pOCTAHHS Ta MIUILHOCTI MOMyJIsiii [6].

OKpIM MOJTBOBUX CIIOCTEPEKEHD, IPOBOIUIIOCS ONMUTYBAHHS MICIIEBUX KUTEIIIB
3a3HauYEHUX PalOHIB L1010 Yacy MOSIBU OKPEMHX BHJIB, X MOLIMPEHHS, MaCOBOCTI, a
TaK0 MOXJIMBOI'O BUKOPUCTAHHS UM BILUIUBY Ha MOBCSAKJIECHHE KUTTS.

Oco0nMBy yBary HOpUAIJICHO BHUJAM, $KI BUKJIMKAIOTh aJlepriyHl peaxiiii,
MPUTHIYYIOTh MicleBy ¢GJopy abo0 akTUBHO 3acMIYYIOTh BIJIKpUTI TEPHUTOPII.
[ndopmartiis, oTpuMaHa il 4ac po3MOB 3 MEIIKAHIISIMU, TO3BOJIUJIA BUSBUTH BUJIH,
SK1 aKTUBHO TOIIMPIOIOTHCS OCTAHHIMU POKaMHU, ajie I11€ HeIOCTaTHRO BiOOpaxeH1 y
mitepatypi [9].

Pe3yabraTtu Ta 00rosopenns. / Results and discussion.

VY xoni mocmimkenHs ypoodmopu m. JKutomupa Ta pOCIMHHHUX YTPyHOBaHb
HOT0 OKOJUIh BUSBIIEHO 13 BUIIB 1HBa31MHUX POCIUH, IO HaJeXaTh A0 12 poaiB Ta
7 ponun (Tabmn. 1).

AHani3 po3nojauTy 1HBAa3IMHUX POCIMH TIO TEPUTOPIi MICTa 3acBITUYe€, IO
OUIBIIICTh TAKUX BHUJIIB KOHLIEHTPYIOTHCS Y MPUOEPEKHUX 30HAX, HA y30144sIX JIOPir,
y TOKMHYTUX abo 3a0yJoBaHMX [JUISHKAaX, a TakKoXX Y 30HAX AaKTHUBHOTO
rOCIIO/IapCHKOTO BTPYUYaHHS.

[le BKa3ye Ha TICHHMI 3B’A30K MK aHTPONOT€HHHWM HABAaHTAXEHHSIM 1 pPIBHEM
1HBa3UBHOCTI. BiICYyTHICTh CHCTEMATHUYHOTO JOTJISIY 3a 3€JIEHUMH 30HAMH, a TaAKOXK

HEJIOCTATHIN MOHITOPHHT CUTYaIlii CIIpUsIE MOIMPEHHIO 1yK0piaHoi (iiopu [8].
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Taoauusa 1

IHomupenns inBa3iiiHuX pocauH B Micty 2Kuromup

Yacrora
Ne Bun pociiuan TPANJISIHHSA KomenTap
(%)
1 30JI0TYIIHUK KaHAACbKHUI 20 [IIBUAKO TOUIMPIOEThCA Ha JyKax 1
(Solidago canadensis) OJISIX
9 3nuHka kanaacbka (Erigeron 15 Po3BuBaeTbcs Ha HOPYILICHUX
canadensis) TEPUTOPIAX
3 AMOpo3is TNOJMHOJIHCTA | 4 /4 CunbHu# anepreH, HeOE3NMEYHHU JUIS
(Ambrosia artemisiifolia) 3I0pOB’sI
PoGinisn  3Bmuaitna  (Robinia . .
4 - 10 JlomMiHy€ y BTOpHHHUX JIicax
pseudoacacia)
Kiaen  sicemenmcTmii (Acer . )
5 9 3acmivye nmapKu, YTBOPIOE 3apOCTi
negundo)
Aiitanr wHaiiBummii  (Ailanthus ) ) ) )
6 - 7 BuricHsie MiciieBi AepeBHI BUIU
altissima)
BopmiBHnK CoCHOBCBKOIO . . .
7 P . 6 OnikoBuii, HeOe3MeYHUH I JIFOIUHU
(Heracleum sosnowskyi)
8 Faeqnuin  koaroua (Gleditsia 5 Mae ML DOCTe BATOBK Tohir
triacanthos L.) -P A 710P
9 Barounmk 3BHMANHuH 4 OTpyiiHHii, MOMIUPIOETHCS HA y3014UsIX
(Asclepias syriaca) DYHHIH, P Y
. 3MIHIOE  CTPYKT JiCy, BHTICHS]E
10 Ny6 uepBonuii (Quercus rubra) |5 TPYKTYPY y
abopureHHi 1you
. Inmn: macimiH, aMepUKaHCHKUK KJICH
11 I 5 p
TOILIO

BrnvB iHBa3iiHUX pOCIHH y MicTi JKUTOMUPI € BaXKIMBOIO MPOOJIEMOIO IS
MICIIEBOI €KOCHUCTEMH Ta 3J0pOB’Sl MENIKaHIIB. AHami3yloud [aHi, OyJo
BCTAHOBJICHO, IO TEpII 3a BCe, OUIBIIICTh 1HBA3IMHMX pociauH y JKutomupi €
BUCOKOAKTUBHUMU. Lle 03Hadae, 110 BOHM aKTUBHO PO3IMOBCIOIKYIOTHCA, 3aMaIOTh
BEJIMKI TEPUTOPIl Ta MPOSIBISAIOTh arpeCUBHUN Xapaktep. Taki BUAM, K OOpUIIBHUK
CoCHOBCBKOT0, aMOpO3isl TOJMHOJIKMCTA, TTOBUTHIII MOJbOBA Ta 1HOMI akalls Oina,
3aiiMalOTh JIOCUTH BEJIMKI IUIOINI, 30KpeMa Ha OKOJMIIX MICTa, JE€ 4YacTo MOXKHa
3yCTpITH 3aHen0aHl IUISHKU a00 pyHHYIOTbCS cTapi OyaiBai. B Takux wicisx
1HBa31iHI POCIIMHU OMUHSAIOTHCA Yy CHPHUSTIMBUAX yMOBaX JJIi CBOTO 3POCTaHHS Ta
PO3IOBCIOKEHHS, IO Bejie A0 abopureHnHoi dmopwu [7].

[Io crocyeThcsi MOMIPHO aKTUBHUX POCIWH, TO iX BIIUB MEHII BHPAXKEHUH,

ajle TaKOXX Ma€ TEeBHUM HETaTHUBHUM BIUIMB Ha €KOCHCTeMH MicTa. Hampukian,
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MOBUTHIISI MOJIbOBA JOCUTH LIMPOKO MOIIMPEHA HAa MPUBATHUX MUISHKAX Y MICTI,
30KpeMa B MeKax MPUBATHOTO CEKTOPY [2].

BucnoBku. / Conclusions. Y pesynbrari gociiykeHHs BUABICHO 13 BHIIB
1HBa31MHUX POCIHH, SKi aKTUBHO MOIIMPIOIOTHCS Ha TepuTopii M. JKutomupa ta ioro
okoyivilb. BoHu Hanexatrb 10 12 pomiB 1 7 poauH, IO CBIAYUTH NPO BUCOKY
PI3HOMAaHITHICTh 1HBa31MHOI (yiopu periony. OCHOBHUMH CEpeOBUIIIAMHU 3POCTAHHS
1HBa31MHUX POCITUH BUABWIWCSA TPUOEPEkKHI 30HU, Yy3014us JOpIr, MOKUHYTI
3a0y10BU, JIyKH, a TakKoX ypOaHi30BaHI TEpPUTOPii 3 MOPYIICHUM POCIUHHUM
MOKpuBOM. HallarpecuBHIIIIMMYU B MEKax MiCTa BUSBUIUCH TaKi BUIH, K OOPIIIBHUK
CocHOBCBKOTO, aMOpo3isi TOJWHOJMCTA, 30JIOTYIIHUK KaHAJChbKUW Ta 3JIMHKA
KaHAJIChKa, SIKI HE JIUIIE MPUTHIYYIOTh a0OpUTEHHY (JIOpy, a M CTAHOBIISATH 3arpo3y
TUTSE 3I0pOB’ sl HaceneHHs. ONMUTyBaHHS MEIIKAHIIIB JO3BOJIIIO BUSBUTH JIOJATKOBY
iH(popMaIIio MO0 AUHAMIKKA TONIUPEHHS OKPEMHX BHJIIB, OCOOJIMBO B HOBHUX a00
paHillle HEe3apeeCTPOBAHUX JIOKAIlISAX, @ TAKOX BKa3ajo HAa HEJIOCTAaTHIO O013HAHICTh
HACEJICHHS 111010 HeOe3MeKy 1HBa31iHO1 (opH.

[linTBep/KEHO  paHillle OKpeclieHy Yy JITepaTypHUX JDKepelax Ta
PEKOMEHAIlIAX €KOJIOTIB MOTpedy B MOCHJICHHI MOHITOPUHTY, O010€KOJOTTYHOTO
KOHTPOJIIO, MEXaHIYHOTO0 BHJAJICHHS OCOOJMBO HEOE3NMEeYHUX BHIIB, a TaKOX
MpOBEJICHHS  1H(OPMAaIIMHO-TIPOCBITHUIILKOT pOOOTH  cepea  HaCelIeHHS IS

3ano0iraHHs NOaJbIIOMY NOIIUPEHHIO 1HBa31MHUX POCIIUH.
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PITONJIAHKTOH P. YI (XAPKIBCBKA OBJACTD) AK IOKA3ZHUK
SIKOCTI BOJ PIUKOBOI EKOCUCTEMMU
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CryneHt

XKutomupcrkuii gepxkaBHUl yHiBepcuTeT iMeH1 IBana dpanka
M. JXKuromup, Ykpaina

Beryn. ¥V yMoBax 3pocTaro4oro aHTpOMOT€HHOTO HaBAaHTAXEHHS Ha JOBKIJUIS
0COOJIMBOI aKTyaJIbHOCTI HaOyBae mTpoOJjieMa OIIHKK SIKOCTI BOJHUX EKOCHCTEM.
OpgHuM 13 HaWYyTIWBIIKMX Ta 1HGOPMATHBHUX OI10IHIMKATOPIB CTaHy BOJHHX
00'eKTIB € (DITOMIAHKTOH, SIKHM BIIITpar0 MPOBIAHY poJib Y (hOpMyBaHHI NMEPBUHHOI
npoaykiii. BujgoBuil ckiaa, 4YUCENbHICT, Ta OiloMaca (ITOMJIAHKTOHY IIBHJKO
pearyloTh Ha BIUIMB 3a0pyIHIOIOUUX PEYOBHUH, 30KpeMa O10T€HHUX CIOJIYK, BaXKKUX
METaJiB Ta TOKCHUKAHTIB OpPraHiYHOI MPUPOJU. AHaNI3 IJIAHKTOHHUX YIPYNOBaHb
BOJIOPOCTEHN O3BOJISIE HE JIMIIE OI[IHUTU CTaH BOJHUX EKOCHUCTEM, a U BUSBUTH
TEHJIEHIII] 11 eBTpodiKallii, TOKCHYHOTO 3a0pyAHEHHS, 610JI0T14HI 1HBa311l. Y 3B’S3KY 3
UMM JOCHIPKEHHS (PITOMJIAHKTOHY CTAa€ BaXXJIMBUM 1HCTPYMEHTOM Yy CHCTEMI
MOHITOPUHTY Ta YIPABIIHHS BOJHUMHU PECYpCaMH, OCKIJIBKHA € OJHHUM 13 HAHOUIbII
1H(OOPMATUBHUX 1HAMKATOPIB €KOJIOTTYHOTO CTaHY BOJHUX €KOcucTeM [2].

Oxpemoi yBaru 3aciayroBylOTh JOCIIJIP)KEHHS BOJHUX €KOCHUCTEM Y perioHax,
0 3a3HAIOTh BIUIMBY BOEHHMX Aii. BilickkoBa arpecis nmpotu YKpaiHu MpU3BOIUTH
JI0 ICTOTHOTO AaHTPOIOTE€HHOTO HABaHTAXEHHSI Ha JIOBKIUIS, 30KpeMa BHACIIAOK
pyWHYBaHHS 1HQPACTPYKTYypH, 3a0pYyJIHEHHS BOJ MPOMHUCIOBUMH, MOOYTOBUMH Ta
BIMICHKOBUMHM BiIXOAaMH. Y IIbOMY KOHTEKCTI 0COOJIMBOI Baru HaOyBa€ MOHITOPUHT
pidok XapKiBCbKOI 001acTi, JOCHIJKEHHS aBTOTPO(HOI JaHKU SKUX JO3BOJISIE
BHSBUTH €KOJIOTIYHI HACIIJKH BOEHHHUX i Ta CHPUATH PO3poOIi 3axodiB 13
B1JIHOBJICHHSI BOJHOTO CEPEIOBHIIIA.

Meta po6oTH: TOCIIIUTH OCOOTUBOCTI CTPYKTYPH (DITOMIAHKTOHY PIuKHU Y AU

(XapkiBcbka 00aCTh).
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Piuka ¥V nu Bnagae B p. CiBepcbkuii JloHels Ha 825 KM BiJ 10ro BUTOKY, 3arajbHa
JOBXKHMHA BOJOTOKY 164 kM, 13 SKHX B Mexax XapKiBCbkoi oOmacTi — 127 kM, 1uioria
BO103GipHOTO Gaceiiny — 3460 kM’, i3 Hux B XapkiBchkiil obmacti 3290 kM. Piuka
Ma€ JOCHUTh CHJIBHO 3aperysiboBaHa, M0 OOYMOBJIEHO 1iI TMPOTIKAHHIM Yepes
ryCTOHACeJIeHl Ta MPOMHCIOBO PO3BHMHEHI paiioHu. lle, y cBOIO uepry, 3yMOBIIIO€
HOMITHHI piBeHB 3a0pyaHeHHs [1].

Martepiaan Ta metoau. Binbip npoO (iTONIaHKTOHY 3/11iCHIOBABCS HA M’ ATU
KOHTPOJIBHUX JUISHKAX, 110 OXOILUIIOIOTh PI3HI HAcelIeHl MyHKTH Ta BiIOOpakaloTh
PI3HOTHIIHI YMOBHU ICHYBaHHS TiApoOiOHTIB. BH3HaueHHS CHCTEMaTHYHOTO CKIIATy
BOJIOPOCTEH MPOBOJIMIIM 3a 3arajibHOBIJIOMUMU TpaBHIaMu 3 ypaxyBaHHsM (Tsarenko
et al., 2006, 2009, 2011) [4, 5, 6]. Iunekc lllennona (Ignatiades, 2020) Bu3Ha4yau 3a
0lomMacor (PITOMIAHKTOHY, OCKUIBKM BOHA € TOKa3HMKOM peaji30BaHOI NEPUHHOI
npoaykiii (Shelyuk, 2024) [3].

Pe3yabTat Ta 00roBOpeHHsl. YIIPOJOBXK BereraimiiHoro cezony 2024 p.
Oyno imeHtudikoBaHo 49 BUIIB BOAOPOCTEH, IO HaJIeXaTh 10 S5 BIIILIIB:
Cyanobacteria, Chlorophyta, Chrysophyta, Euglenophyta, Bacillariophyta. Hu3sbke
BUJIOBE 0AraTCTBO BOJOPOCTEH IUIAHKTOHY € HACTIAKOM CHJIBHOTO aHTPOIOTEHHOTO
HABAHTAKCHHS HA PIYKOBY €KOCUCTEMY.

3a KUIBbKICTIO BHIIB y (ITOIUTAHKTOH piuku YU niepeBaxkann Cyanobacteria ta
Chlorophyta. MakcumaneHy wacrory TpamisHas manu: Gomphosphaera aponia,
Microcystis  aeruginosa, Chlamydomonas  globosa, Placotus  cocciter,
Coelosphaerium kuetzingianum, Coelomoron pusillum, Apharocapsa inurta. 1{i Buau
€ MOKa3HWKaMH OPraHIqHOro 3a0pyAHEHH BOJIONM.

3a OloIHAMKAIIMHUMHA XapaKTepPUCTUKAMU Y TOBINI BOJW PIUYKH YU
JOMIHYBaJld OEHTOCHI Ta IUJIAHKTOHHO-OGHTOCHI (OpMH, KOCMOIOJITH  3a
reorpadiyHUM TOMIMPEHHSM, alkamdian 3a BigHomeHHs a0 pH, eBpucampobu 3a
BIIHOIICHHSIM JI0 OpPraHivHOTO 3a0pyaHeHHs 3a BaranaGe. 3a campoOioforiyHUMU
XapaKTEPUCTHUKU SKICTh BoU BiHOcUTheA 10 11 kiacy.

UucenpHICTh Ta Olomaca (ITOMIAHKTOHY YIIPOJOBXK BETETAIlIMHOTO CE30HY

KOJTMBAICS y IIHPOKHUX Mexax: 6iomaca — 0,00003 — 0,056 mr/qm°, 4ucieHHICTh —
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1,063 — 618,750 THc. Ki1/aMm°. Cepenns 6iomaca cknama 0,002 MI/IM°, YHCeNbHICTD —
23,594 tuc. K/,

Cepenni 3HaueHHs iHuekcy lllenHona ckmanu 1,9 6iT/Mr, 1Mo CBiIYUTH PO
nepeBaskaHHs OJIITOJIOMIHAHTHOT CTPYKTYpH (DITOTUIAHKTOHY 1 BKA3yIOTh Ha MPOBITHY
POJIb 3a0pyIHIOIOYOTO YHHHHKA Y (DYHKI[IOHYBaHHI €KOCUCTEMH BOJIOTOKY.

BucnoBku. OTxe, ekocucTeMa piyka YU 3a3Ha€ XPOHIYHOTO 3a0pyaHCHHS,

Ha 1110 BKa3y€ CTPYKTYPHO-(DyHKIIIOHAIbHI MOKa3HUKH (PITOTIIAHKTOHY.
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Introductions. The main task of forensic medicine, as an academic discipline
at medical faculties, is to equip students with the skills of establishing signs of human
death, identifying and describing injuries, in particular those caused by improper
medical care, examining a corpse at the scene of the incident, and traces of biological
origin. During the primary specialization of a forensic medical expert at the
postgraduate stage of study, he must master a very large amount of theoretical
knowledge in forensic medicine and master a set of practical skills for forensic
medical examination of corpses, examination of living persons, and preparation of
forensic medical expert documents.

Aim. The problems of teaching forensic medicine in higher medical
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educational institutions are hotly discussed in the professional environment [1-2],
where the issues of training a doctor in modern conditions, ways of improvement and
continuous training of a specialist, deontological and psychological aspects of his
activity are considered. The attention paid to the training of forensic medical experts,
deepening their knowledge and skills is not accidental, since the level of training
affects the efficiency of the law enforcement and judicial systems.

Materials and methods. Analysis of foreign experience was conducted [1-3]
teaching in higher medical institutions allows us to conclude that an integrated
approach to teaching pathological anatomy, forensic medicine and even pathological
physiology occurs already at the stage of receiving higher medical education by a
student. Such integration of academic disciplines leads to the student gaining an
understanding that pathological anatomy and forensic medicine are components of
one large discipline — Pathology. Pathological physiology is also its component and
in terms of teaching volume is practically equal to pathological anatomy. It is
important that pathological anatomy should be combined with pathological
physiology in such a way that they cannot be separated, since the violation of the
structure and function of the organism occurs simultaneously. Such a teaching
method in advance forms in students an understanding that forensic medicine is based
on fundamental medical knowledge and is closely integrated with other medical
specialties.

Analysis of the system of training of family medicine doctors in medical
universities allows us to show a clear vertical system of training a specialist. First,
students study propaedeutics of internal medicine, then faculty therapy, after which
training in hospital therapy begins. Such a system is well developed, which ensures
that at each stage of training the student is provided with the knowledge that he will
use in his work, regardless of the clinical specialty chosen in the future.

The training of a forensic medical expert also begins at the undergraduate
stage. It consists of studying the academic discipline "Forensic Medicine and Medical
Law". The volume of forensic medicine itself in this academic discipline usually

amounts to only 45 academic hours. The specified volume in individual educational
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Institutions can even be reduced by including this academic discipline in the list of
elective academic disciplines. Thus, it can be stated that the study of forensic
medicine at a medical university is practically introductory in nature, therefore the
available volume of studying the discipline requires the most effective use.

Analysis of the typical curriculum in forensic medicine, on the basis of which
working curricula for students are compiled, indicates that the program includes
almost all sections of forensic medicine, except for issues of forensic forensics,
forensic histology and special research methods. The typical curriculum for students
Is practically identical in sections to the program for training forensic medical experts
at the postgraduate stage. Such identity occurs despite the fact that the volume of
training hours at the undergraduate and postgraduate stages differs by an order of
magnitude. Further comparative analysis of these programs allows us to conclude
that, during the study of forensic medicine, teachers try to provide the student with a
large amount of theoretical material, but in a time that is extremely insufficient for
such a volume. However, the goal of studying forensic medicine by students is to
acquire certain competencies that are sufficient for the possible involvement of a
doctor, regardless of specialty, to participate in certain investigative actions as
specialists in the field of forensic medicine.

Individual departments of higher medical educational institutions, exercising
the rights of a certain autonomy, can form working curricula based on standard
curricula and adjust the volume of educational material. Such adjustment usually
occurs by excluding certain sections from classroom work and including them in
students' independent work. In our opinion, more systemic changes are needed in the
system of teaching forensic medicine during a student's studies at a medical
university. Considering that the number of future forensic medical experts among
students is very small, it makes no sense to make the forensic medicine course for
students a kind of analogue of the propaedeutics of internal medicine and try to
provide information and master skills in all sections of the course. We consider it
more appropriate to form a working program of forensic medicine for students of

medical faculties in a practically oriented format.

51



Such a format may provide the student with the necessary amount of
knowledge on the organization of the forensic medical service in Ukraine, the
possible place of a general practitioner in this system, his rights and obligations as a
specialist in the field of forensic medicine during the examination of a corpse at the
place of its discovery and examination of a living person. Theoretical knowledge on
forensic traumatology and relevant practical skills should correspond to the general
goal of training - the acquisition of competencies that are sufficient to participate in
investigative actions as a specialist in the field of forensic medicine. Such changes, in
our opinion, will provide the opportunity to use students' study time most effectively.

The practical orientation of the forensic medicine course should consist in the
practical development of skills in examining a corpse at the place of its discovery and
examining a living person. Such orientation is due to the fact that, according to the
procedural legislation of Ukraine, forensic medical examination can only be
performed by a certified forensic expert.

There are two ways to acquire practical skills. First, you can acquire practical
skills by conducting a simulated inspection of the scene of a corpse discovery or a
simulated examination of a living person, and second, you can use distance learning
technologies. Analysis of the practice of teaching forensic medicine allows us to
conclude that the greatest interest among students is caused by practical classes.
Students are always very interested in considering problematic issues that occurred in
expert practice, in particular the teacher's own experience.

Results and discussion. It should also be noted that visiting a real scene with
students or conducting a practical examination of a living person is very difficult to
implement during the educational process. Firstly, there are certain restrictions on the
number of persons who can be present during investigative actions. Secondly, most
higher education institutions currently use distance learning technologies. In our
opinion, the use of distance learning technologies is a promising way to develop
competencies through the virtual participation of students in the practical work of an
expert. To implement the process of joint participation in work with practical workers

(by prior agreement with them), computer systems with access to the Internet, wide-
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angle web cameras with a microphone, multimedia projectors, Skype, Zoom, etc.

Conclusions. Thus, we offer the following educational and methodological
approaches to optimize teaching to forensic medicine students:

e conceptual understanding that the purpose of studying forensic medicine at
the undergraduate stage is for the student to acquire theoretical knowledge and
practical skills, thanks to which the opportunity to perform the duties of a specialist in
the field of forensic medicine is realized when examining a corpse at the place of its
discovery and when examining a living person;

e adjusting the work program of the academic discipline in such a way as to
ensure that the student acquires theoretical knowledge only on those issues that may
be necessary for him during the possible performance of his duties as a specialist in
the field of forensic medicine;

e change the practical orientation of classes on the study of forensic medical
examination of corpses and living persons, which can be conducted only after
specialization in forensic medical examination, to the issue of the participation of a
specialist in the field of forensic medicine in individual investigative actions;

e The practical element of training should be implemented with the extensive
use of telemedicine and distance learning technologies.
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Introductions. Placental mosaicism is a rare and insufficiently studied genetic
phenomenon, yet significant, that can occur during embryonic development when
different populations of cells with distinct genetic constitutions coexist within a
single organism. In other words, placental mosaicism involves the presence of cells
with different chromosomal variations within the placenta, which can lead to changes
in its function and its interaction with the fetus. Placental mosaicism may be caused
by errors in cell division during mitosis or by events such as chromosomal
nondisjunction, leading to a separate distribution between cells with normal and
affected chromosome sets. In concrete cases, mosaicism is associated with
pathologies such as: genetic syndromes (e.g., Down syndrome, Pasteur syndrome,
etc.) and structural and functional abnormalities, such as impaired transfer of oxygen
and nutrients, which may later lead to intrauterine growth restriction (IUGR),
perinatal complications, maternal hypertension, and preeclampsia, etc. It is possible
for placental mosaicism not to be detected in the fetus, which complicates the
diagnosis, as the results are obtained through genetic analysis of amniotic fluid or
chorionic villi samples. However, these may not reveal genetic changes in the fetus in
cases of confined placental mosaicism. [1]

Placental biology has its impact in the study of mosaicism and allows for a
more advanced and detailed understanding of this phenomenon. It also enables the
assessment of risks, monitoring, and the development of therapeutic strategies to
intervene in high-risk situations that may have long-term effects on the child,
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including neurodevelopmental disorders or other postpartum conditions. [2]

Aim. To elucidate placental mosaicism for diagnostic purposes, as well as to
assess its impact and prognosis.

Materials and methods. This thesis is based on the analysis of open-access
articles. The platforms used included PubMed Central, Wikipedia, Oxford Academic,
Nature, the European Journal of Human Genetics, Google Scholar, and others. The
selection was based on the identification of clinical cases diagnosed with mosaicism,
followed by classification according to type and identification through keywords
related to placental mosaicism and associated syndromes. The subjects of these
studies were patients with clinical manifestations, as well as women with multiple
spontaneous abortions, who subsequently underwent thorough testing. Another case
study is based on a cohort analysis of 98 placentas diagnosed with mosaicism. In the
discussion chapter, | incorporated the opinions of various scientists to create a
comprehensive perspective and to enhance the understanding of the subject.

Keywords included: Mosaicism, placental mosaicism, gonadal or germinal

mosaicism, somatic mosaicism, genetic counseling, and diagnosis.

Results and discussion. The authors Kaufman, Melissa R. et al. argue that
abnormal placental development is a major underlying cause of pregnancy-related
disorders, which often lead to preterm birth. Defects in the proliferation, growth, and
differentiation of placental stem cells are major factors that affect embryonic and
fetal well-being, significantly increasing the risk of pregnancy complications.
Understanding the processes regulating placentation is essential to identifying the
underlying factors behind abnormal placental development. The ability to manipulate
genes in a placenta-specific manner provides a unique tool for analyzing development
while avoiding potentially confounding results that may arise with traditional genetic
knockouts. [1]

West et al. state that diploid and aneuploid mosaics typically occur during the
early cleavage stages, before full activation of the embryonic genome and when cell

cycle checkpoints are not functioning properly. Other types of mosaics include
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chaotic aneuploid mosaics and mixoploids, some of which arise through abnormal
chromosome segregation at the first cleavage division. [3]

Chromosomal mosaicism is one of the main challenges in prenatal diagnosis
interpretation. This review presents the underlying mechanisms of feto-placental
chromosomal mosaicism. Based on substantial retrospective diagnostic experience
with chorionic villus sampling (CVS) in a prenatal diagnostic lab, the following
aspects are discussed:

. The frequency of different types of mosaicism (e.g., confined placental
mosaicism [CPM] and true fetal mosaicism [TFM]),

. The risk of fetal confirmation after detecting a mosaic in CVS, stratified
by chromosomal abnormality and tissue involvement,

. The frequency of uniparental disomy for imprinted chromosomes
associated with CPM,

. The incidence of false positives and false negatives in CVS samples
analyzed only by (semi-)direct preparation or long-term culture,

. The implications of feto-placental mosaicism for microarray analysis of
CVS and non-invasive prenatal screening (NIPS).

In the article "The 'Mosaic' Embryo: Misconceptions and Misinterpretations in
Preimplantation Genetic Testing for Aneuploidy", authored by Treff and Marin, the
authors discuss the methodological challenges of PGT-A (Preimplantation Genetic
Testing for Aneuploidy) and how the diagnosis of "mosaicism” has significantly
reduced the accuracy of these tests. The investigators question whether mosaicism is
a true diagnosis or a misinterpretation. They explain that copy number thresholds are
not a direct measure of mosaicism and that it's inaccurate to assume an embryo is
mosaic based on an intermediate copy number strategy. [4]

They performed a systematic review of publications involving outcomes after
transferring embryos labeled as mosaics. 25 relevant studies were identified, covering
2,759 mosaic embryos. Treff and Marin discuss how these outcomes reflect the
inaccuracy of using intermediate copy number thresholds in PGT-A to predict

mosaicism. Furthermore, they argue that clinical outcome differences may be best
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explained by the misdiagnosis of embryos labeled as mosaics. They conclude by
stating that PGT labs should limit their predictions to euploid or aneuploid and use
terms like "suspected mosaic™ when uncertainty exists. [4]

Viotti et al., in the article "Data Matter: The Need to Consider Mosaicism in
Embryo Selection”, provide an excellent overview of data from over 1,000 mosaic
embryo transfers. Viotti includes an in-depth discussion of characteristics derived
from PGT-A results, such as the "level" and "type" of mosaicism. The article also
highlights discrepancies between embryonic mosaicism and healthy live births,
offering evidence of both self-correction and aneuploid cell dilution,

They report 247 live births following mosaic embryo transfers. A classification
system was developed from this data to assist in counseling patients on prognosis,
considering both mosaicism level and type. It was found that low-level mosaics had
better outcomes than high-level mosaics, and single-chromosome mosaics were more
favorable than complex mosaics. Importantly, even complex mosaic embryos led to
live births. The researchers strongly advocate for including mosaicism as a third
diagnostic category, as the binary classification of embryos as either euploid or
aneuploid is considered outdated. [4] They argue that this approach would help set
realistic expectations for embryos with poor prognosis and prevent discarding
embryos that might still result in healthy births. A classification system would help
prioritize embryos with the highest chances of success and potentially shorten the
time to pregnancy. Finally, the investigators emphasize the importance of validating
each platform for optimal quality control.

Besser et al., in the article "Evidence-Based Management of Preimplantation
Chromosomal  Mosaicism:  Lessons from the Clinic", discuss societal
recommendations for genetic counseling and testing related to mosaic embryo
transfer, questioning the validity of the data behind these recommendations. The
investigators note that emerging data on mosaic embryo transfer has mostly affected
early implantation, with only one reported case of ongoing fetal mosaicism. They
mention that there have been no reports of adverse effects of mosaicism on

implantation itself. In fact, most confirmed cases of fetal mosaicism have resulted
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from embryos initially diagnosed as euploid. [4]

Given these findings, the researchers challenge the inconsistent
recommendations for prenatal testing after mosaic embryo transfers, especially when
such recommendations are not applied to euploid transfers. They assert that these
recommendations should be revised through an evidence-based lens. [4]

The data presented in "Views and Reviews" suggest that transferring mosaic
embryos can result in the birth of healthy children, and that the implications of
labeling an embryo as "mosaic" should be reconsidered. As next-generation
sequencing (NGS) becomes more widely used for PGT-A, clinics should discuss the
possibility of mosaic diagnosis during the informed consent process. As mosaic
embryo transfers become more frequent, clinics should establish written policies
regarding embryo selection for transfer.Ultimately, patient autonomy, beneficence,
and non-maleficence should guide decision-making related to mosaic embryo
transfers. [4]

Conclusions. Mosaicism refers to the presence of two or more cell lines with
genetic disturbances arising during embryonic development, with a multifactorial
etiopathogenesis involving genetic mutations, nondisjunction, or trisomy, and having
varied impacts on pregnancy progression and fetal development depending on the
evolutionary forms. The diagnosis of confined placental mosaicism and embryo-fetal
mosaicism is complex, requiring the application of genetic, biochemical, and imaging
tests, with differentiation and a major primary effect typically identified in placental
tissue, while only a small percentage (2—-3%) originates from the fetus.

Genetic counseling in cases of mosaicism is a complex process aimed at
interpreting results, validating findings, and making informed decisions regarding

pregnancy evolution and potential complications.
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Introduction. Magnesium is a very important trace element for the normal
functioning of the human nervous system. Lack of magnesium in the human body is
associated with an increased risk of developing neurological diseases, which are quite
common in the world. The need to find new therapeutic approaches makes it
important to study the effect of magnesium on the pathogenesis and course of such
neurological diseases as migraine, chronic pain, epilepsy, stroke, Alzheimer's and
Parkinson's diseases.

Aim: To research in the scientific literature the impact of magnesium
deficiency in the human body on the development of health problems associated with
neurological diseases, such as migraine, chronic pain, epilepsy, stroke, Alzheimer's
disease, Parkinson's disease.

Materials and methods. The study used two theoretical methods that allow us
to make specific conclusions through systematic thinking based on specific facts and
generalization: descriptive and induction. The descriptive method allows us to outline
the main clinical manifestations of magnesium deficiency in the human body. The
induction method allows to make general conclusions based on specific facts of
magnesium's influence on the pathogenesis and course of neurological diseases
(migraine, chronic pain, epilepsy, stroke, Alzheimer's and Parkinson's diseases). The
integration of both methods provides a holistic approach to analyzing sources on the
chosen topic.
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Results and discussion. Magnesium is the fourth most abundant mineral in the
human body. To date, Magnesium has been recognized as a cofactor for more than
600 enzymatic reactions, such as DNA and RNA synthesis, protein synthesis, and
ATP. Magnesium supports aerobic and anaerobic glycolysis, helps maintain low
cytosolic calcium levels to limit the inhibition of ATP synthesis in the mitochondria,
which ultimately reduces the likelihood of cell death caused by mitochondrial
calcification. Magnesium is also important for optimal nerve transmission and
neuromuscular coordination in the nervous system. Magnesium is also needed to
protect against excessive excitement, which leads to cell death [1, 2].

One of the main neurological functions of magnesium is its interaction with the
N-methyl-d-aspartate (NMDA) receptor, as magnesium serves as a blockade of the
calcium channel in the NMDA receptor. Therefore, when magnesium leaves the
calcium channels surrounded by NMDA receptors, a chronic influx of calcium ions
occurs, leading to exitotoxicity (excessive stimulation of neurons by excitatory amino
acids such as glutamate, aspartate, and quisqualate through postsynaptic receptors),
which results in oxidative stress and neuronal cell death. As a result, abnormal
glutamatergic neurotransmission is associated with many neurological diseases,
including migraine, chronic pain, epilepsy, stroke, Alzheimer's and Parkinson's
diseases [2, 3, 4].

Migraine is the most common neurological disorder in the United States,
affecting 16.2% of the population. Studies have shown that people with migraines
have significantly lower levels of magnesium in their serum, saliva, and cerebrospinal
fluid, as well as in their brains during and between attacks [2]. Previously, scientists
have determined that intravenous magnesium administration reduces acute migraine
attacks within 15-45 minutes, 120 minutes and 24 hours after the initial infusion, and
oral magnesium intake reduces the frequency and intensity of the disease [5].

Scientists divide chronic pain into regional and widespread pain, which occurs
in 20-25% and 10% of the population, respectively. It is believed that magnesium is
responsible for the antinociceptive and analgesic effects, which depend on the

blockade of NMDA receptors in the spinal cord, in patients with chronic pain. In
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addition, one of the most common chronic pain conditions, fibromyalgia, can be the
result of insufficient oxygen, ADP, inorganic phosphate and magnesium, which are
necessary for the synthesis of ATP. The results obtained by scientists on the
administration of magnesium orally, transdermally and intravenously for various
forms of chronic pain indicate that magnesium can be very important in the treatment
and prevention of chronic pain [2].

Epilepsy is a tendency to unprovoked seizures that affects 50 million people
worldwide. Hypomagnesemia has been found to be a risk factor for the development
of such unprovoked attacks in infants and adults. In turn, extracellular magnesium
through the NMDA receptor reduces spontaneous bursts of seizure activity and
hyperexcitability of the neuronal surface. A study by scientists on the treatment of
epilepsy with  magnesium showed that intravenous administration of
adrenocorticotropic hormone (ACTH) with magnesium supplements over a
three-week period led to the following result: eight weeks after administration, the
group receiving magnesium supplements had 79% of seizure-free cases compared to
only 53% of seizure-free cases in the group taking ACTH alone [2, 6].

A stroke is a cerebrovascular disorder that manifests itself with symptoms such
as slurred speech, paralysis or numbness, and difficulty walking. Since induced
hypoxia causes exitotoxicity, which is dependent on the interaction of NMDA
receptors and magnesium, the latter has become the basis for scientific research.
Scientists have shown that an increase in magnesium intake by 100 mg/day is
associated with an 8% reduction in the risk of total stroke [2, 7].

Parkinson's disease (PD) is a neurological disorder with symptoms such as loss
of balance, muscle tension, slowed body movements, tremors of the limbs at rest, and
cognitive impairment caused by damage to dopaminergic neurons in the dense part of
the midbrain's substantia nigra. Studies in patients have revealed a negative
correlation between magnesium homeostasis and the expression of the 60S ribosome
subunit L6 protein (RPL6). This relationship allows us to consider changes in
magnesium levels and RPL6 expression as a potential biomarker for the early
diagnosis of PD [2, 8, 9].
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Alzheimer's disease (AD) is a degenerative neurological disease characterized
by loss of synapses and the development of cognitive impairment, including learning
and memory impairment. The inflammatory process plays an important role in the
pathogenesis of AD, leading to progressive neuronal damage. Due to its anti-
inflammatory and antioxidant properties, magnesium has an impact on the course of
the disease, as it has been shown that magnesium sulfate inhibits endothelial cell
activation, reduces neuroinflammation in microglia [2, 3].

Conclusions. Magnesium is an essential chemical element for a wide range of
physiological and biochemical processes in the nervous system, as its deficiency is
associated with the development of many neurological diseases. The therapeutic use
of magnesium has been shown to have a positive effect on migraines, chronic pain,
and epilepsy, is diagnostic for Parkinson's disease, and can be an important
component in the treatment of stroke and neurodegenerative diseases. Magnesium
can be an important dietary factor in the prevention of neurological disorders such as
migraine, chronic pain, epilepsy, stroke, Alzheimer's and Parkinson's diseases.

Thus, maintaining optimal levels of magnesium in the human body is important
for the prevention and alleviation of neurological disorders, which determines the

relevance of further research in this area.
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AkTyaabHicTs Bpomxkeni Baau po3Butky (BBP) 1 goci craHOBIATH OAHY 3
Halcepio3HIIUX MpobJieM MepuHaTOJIOTIi Ta neaiarpii. 3a ominkamu BOO3, Big 3 1o
5 % yciX HOBOHApPO/KEHUX MAIOTh TI YW 1HII aHOMAaJli, IO CYTTEBO MiJABHUIILYE
MaJIOKOBY CMEPTHICTh, NPU3BOAWTH JI0 IHBaIiAM3alii ¥ mnoTpedye 3HAYHUX
(h1HaHCOBUX BUTpAT Ha MeIUYHUM cynposia [1]. B ykpaiHCbkOMY KOHTEKCTI KapTHHA
HEe MEHII TpuBoxkHa: AaHi MO3 cBiguaTh, MO MOPOKY Onu3bko 20 THC. drOaeH
OTPUMYIOTh CTaTyC 1HBaIiga, 1 Maibke 5 THC. 13 HUX — YHACHIZOK CaMe BPOJIKEHUX
BaJ [2]. 3a Takux yMOB NpeHaTajgbHa J1arHOCTHKA Ha0yBa€ KPUTUYHOTO 3HAYCHHS,
OCKIJIbKH JTO3BOJISIE BUSIBUTU CTPYKTYPHI, XpPOMOCOMHI Ta T€HETUYHI BIJIXWJICHHS 1€
70 HApO/DKEHHS JUTHHH 1, BIAMOBIJHO, CBO€YACHO BU3HAYUTU TAKTHUKY
NpOQUIAKTUKA YW JIKyBaHHS. PO3BUTOK OlOMEIUYHMX TEXHOJOIIH OCTaHHBOIO
JECATUIITTS — BiJ] BACOKOPO3IIJILHOTO YIBTPA3BYKY 10 HEIHBA3UBHOTO T€HETUYHOTO
TECTyBaHHS — 3HAYHO IMIiJIBUIIUB TOYHICTh CKPUHIHTY W BIJIKPUB HOBI MOXJIMBOCTI
JUISl TIEPCOHATI30BAHOTO MIX01Y Y BEJAEHHI BariTHOCTI. AHali3 1 y3arajJbHEHHS ITUX
IHHOBAIIMHUX METOJIB € HaraJbHUM 3aBJIaHHSAM CYy4aCHOT MEIUIIMHU, OCKIJIBKH caMe
BOHM 3a0e3MeuyloTh Kpalll KIIHIYHI pe3yibTaTH Ta MOKPAIlyIOTh SKICTh >KUTTH
MMaI[l€HTIB.

KurouoBi cioBa: [IpenatanpHa AiarHOCTUKA, BPOHKEHI Bajau, Mpo(diIaKTHKa,

CKPHUHIHT, YIbTPa3BYK, TEHETUUYHE KOHCYJIbTYBaHHSI.
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Meta. Crarts Mae Ha METI y3araJlbHUTH W KPUTHYHO TPOAHAII3yBaTh
nyOikalii OCTaHHIX I’STH POKIB, IIO CTOCYIOTHCS MPEHATAIbHOI IarHOCTUKU Ta
podiJaKTUKHA BPOJKEHUX BaJl PO3BUTKY, a0M BUOKPEMHUTH Halie(heKTUBHIIII Cy4YacHi
METOAM Ta OKPECIUTH TMEPCIEeKTUBU X MOMAJBIIOTO BIPOBAKEHHS Yy KIIHIUYHY
NPAaKTUKY. AKIIEHT poOUTHCS Ha 3HAYEHHI PAaHHHOTO BUSIBICHHS aHOMAJil, sike Jae
3MOT'y CIUTAaHYBAaTH BEJCHHS BariTHOCTI ¥ MOJIOTIB, MOKPAIIUTUA MPOTHO3 ISl AUTHHH,
niATpUMaTH OaThKiB Yy NPUHHATTI MOIH(GOPMOBAHUX pillleHb, 3MEHIIUTH PHU3UK
IHBaMAM3allii Ta CKOPOTUTH €KOHOMIYHI BHUTpaTH Ha MEIUYHYy JOMOMOTYy #
peabimiTario .

Marepiaau ta mMeroau. (11 MIATOTOBKU OrJsAy MPOAHANII30BAHO CTAaTTl 3
penieH3oBanux BujaHb American Journal of Obstetrics & Gynecology, Prenatal
Diagnosis, The Lancet, JAMA, Ultrasound in Obstetrics & Gynecology, Obstetrics &
Gynecology Ta iummx, omyomikoBani y 2020-2024 pp. Binbip 3milicHioBaiu 3a
KpUTEPISIMU BHUCOKOTO PIBHSA JIOKA30BOCTI: CHUCTEMATHYHI OIJISIIM, MeTa-aHalli3Hu,
paHIOMIi30BaHi KIHIYHI BHUMPOOYBaHHS W BEIUKI KOTOPTHI JociijpkeHHs [9].
OrniHOBa M TOYHICTh JIarHOCTUYHUX METOJIB (4yTJIMBICTh, CHEIU(IYHICTD), iX
KJIIHIYHY KOPHUCTb, & TAKOX €TUYHI Ta OpraHi3amiiiHi acreKkTH BOpoBakeHHs. [lomryk
npoBogui 'y 0Oazax PubMed, Scopus ta Web of Science 3 BuKOpHCTaHHSIM
KJIIOYOBHUX CIiB «prenatal diagnosis», «congenital anomalies», «screeningy», «cell-free
DNAy, «ultrasound», «genetic counsellingy.

Pe3ysnbTaTi Ta 00rOBOpEHHHA.

1. HeinBazuBHe npeHataiibHe TecTtyBaHHs (NIPT).

3a ocrtanHl m’atb pokiB came NIPT crTaB HaWNOMITHIIMM NPOPUBOM Yy
MpeHaTalbHIN AlarHocTuill. AHami3 dparMeHnTiB nmo3akmituHHOI petanbroi JJHK y
KpOB1 Marepl J03BOJIAE€ 3 YYTIUBICTIO TOHAA 99 % BUSABIATH HAWUIONIUPEHIII
tpucomii 21, 18 Ta 13; posmupeni maHenl BKe OXOIUTIOITH PIAKICHI aHEYIUTOimii i
okpemi MoHoreHHi cuuapomu [3], [4]. TlopiBHAHO 3 TpamWIiiHUM OiIOXIMIYHHM
CKPUHIHIOM, YacTKa XHWOHOINO3UTUBHUX pPE3yJbTaTIB ICTOTHO HHUXKYa, TOMY
HEOOXITHICTh Y aMHIOIEHTE31 UM XOPIOHOI0MCIT TOMITHO 3MEHIITYeThCs. Pazom 13 Tum

METOJ] MOKHU 0 0OMEXEHUM y BUSBJIEHHI CKJIAJIHUX T€HOMHHX a00 €mireHeTUYHUX
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3MiH, a MaclTaOHE BOPOBAIKEHHS MOTPeOye YITKOTO €THYHOTO W EKOHOMIYHOTO
OOTpYHTYBaHHS.

Mexanizm gociipkeHHs. Ilounnatoun 3 10-ro TwkHS TecTalii y BariTHoi
6epytb 5—10 mu BeHo3HOi KpoBi. [3 mnasmu BuniisttoTs nupkymorouy JIHK mioga #
aHaMI3ylOTh il 3a JOMOMOTOI0  BHCOKONPOAYKTHBHOTO CEKBEHYBaHHS a0o
CIellalI30BaHUX AJITOPUTMIB MIAPAXyHKY KOMIA XpOMOCOM. Pusuk KOXXHOI
BapiaHT € IMIOKa3aHHSM [I0 MiJTBEPPKYBAJILHOIO 1HBAa3MBHOrO TecTy. Pesynbrar
3a3BUYail roToBUi ynpoaosx 7—10 gHiB.

2. YIbTpa3ByKOBUHN CKPUHIHT TUIOAA.

[Tonpu cTpiMKUil pO3BUTOK MOJIEKYJISIPHUX METOJIIB, YIbTPA3BYK 3aJIMILAETHCS
«30JIOTUM  CTaHJAPTOM» MOHITOPUHTY BariTHOCTI 3aBISKM HEIHBAa3MBHOCTI,
JOCTYIHOCTI Ta MOKJIMBOCTI 0aratoeTarnHoro KOHTPOJIIO pO3BUTKY Iuioaa [S]. Meton
JI03BOJISIE CBOEYACHO BUSIBISITU OUIBIIICTh CTPYKTYPHUX Me(EKTIB 1 JUHAMIYHO
BIJICTEXKYBaTH iX eBOMIONII0; y KoMOiHauii 3 NIPT TouHICTh H1arHOCTHMKHU 1CTOTHO
3pocTae. ['010BHI 0OMEKEHHS — 3aJIeKHICTh BiJ KBadi(iKalli oneparopa i TpyIHOIII
Bi3yasi3alii NpU HECHPUSTIMBUX MATEPUHCHKUX (QakTtopax (OXKUpiHHA, pyoOui,
nepenHs IulanieHTa). llepcrnekTWBM  MOAANBIIONO  PO3BUTKY  MOJSATAIOTh Y
BockoHaeHH1 3D/4D-TexHoor1i, BUKOPUCTAaHHI aJTOPUTMIB IITYYHOTO 1HTEICKTY
JUIsl aBTOMATUYHOIO PO3MI3HABAHHS aHOMAaJiil Ta 1HTEerpauli yJ1bTpa3ByKOBUX JAHHUX
13Results MonekynsipHUME TeCcTaMu, 1110 Ma€ MiJABUIIUTUA A1arHOCTUYHY YYTIUBICTH 1
MOKPAIIUTH TIPOTHO3 JUI HOBOHAPOKEHUX [6].

PO3BUTOK BHCOKOYACTOTHOTO YJIbTPa3BYKy W MIHIMQJIbHO 1HBAa3UBHUX
(heTOCKOMYHUX TEXHIK BIIKPUB MOXKIIMBICTh KOPEKI[ii OKPEMUX BPOIKCHHUX B IIE Y
MaTepuHCHKIN yTpoO1 [7]. o crekTpa moka3aHb HUHI BXOJATH JNe(EKTH HEPBOBOI
TpyOKH (omeparlisi Ipu CIUHHOMO3KOBIM TpUXKi), OOCTPYKIIi HUKHIX CEYOBHBITHUX
IUISIXIB 13 PU3UKOM TipoHEPpO3y, KPUTHUYHI KapaiaibHI aHOMaJlli, a TaKOX IEsKi
BUNAAKU JiadparManibHOi Tprki Ta cuHApoMy dero-deranbHoi TpaHcPy3ii.
BHyTpimiHbOyTpOOHE BTpYyYaHHS Ja€ 3MOTY 3MEHIIUTH TSKKICTh YCKJIAaJHEHb 1

MOKPAIIUTH TOBFOCTPOKOBUM HEBPOJIOTIUHUN Ta (PYHKIIOHATBHUN MPOTHO3 AUTHHH.
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Opnaue Taki omepaiii MOXJIHMBI JIMIIE y BHCOKOCHEIIalI30BaHUX IIEHTpax, e
HAJIArO/PKEHO MYJIBTHIUCIMIUIIHAPHY CIIBIPAIIO aKYIIEPiB-TIHEKOJIOTIB, (eTaTbHUX
X1pypriB, HCOHATOJIOTIB Ta aHECTE310JI0TIB; KpiM TOro, MOTpiOHA peTesibHa OIlIHKa
PUBHK-KOPHUCTH JIJIST MATEP1 ¥ IUT0/1a Ta MMOCWIICHUH MTiCIsIONIepaliiHuii MOHITOPHUHT.

Jlesiki cTaHM MPU SIKUX BUKOPUCTOBYIOTH MTPEHATAIBHY XIpYprito

a) CnnHHOMO3K0Ba rpuska (MiesiomeHiHrouese): Xipypriuie BTpy4aHHs,
IpOBEJACHE M€ /O HApOKEHHS, 3JaTHE NOKpPAlIUTH HEBPOJIOTIYHUN CTaH
HOBOHAPO/KEHUX. HaykoBlI JOCHIJKEHHS MiATBEPDKYIOTh, 10 IpeHaTallbHa
omeparlisi 3HA4YHO 3HIKYE TMOTpeOy Yy BCTAHOBJCHHI IIYHTIB Ui KOPEKIi
rigpouedanii Ta CHOpUSE KpPallOMy PO3BUTKY MOTOPHMX (YHKIIA TOPIBHSHO 3
JKYBaHHSM TIICIIsI HAPOHKEHHS [7].

b) OOCTPpYKTHBHI ypasKeHHsI CEYOBMAUIBHOI cHUCTeMHM: Y BHNAJKAX
MOPYIIEHHS BIATOKY C€4l 3aCTOCOBYIOTHCS BHYTPIIIHBOYTPOOHI MaHIMyJIALI1, TaKl SK
BCTAQHOBJICHHSI IIYHTIB. BOHM J0O3BOJISAIOTH 3MEHIIWTU PHU3UK PO3BUTKY HHUPKOBOI
HEJJOCTATHOCTI Ta 3amo0IrTH CEpHO3HUM YCKJIAJHEHHSM, MIATPUMYIOUH HOPMAJIbHY
byHKIiIF0 HUPOK.[8]

C) CepueBi anomaJii: Jledki KpuUTHYHI TIOPOKH cepus, 30KpemMa
aopTaJbHUN CTEHO3, MOXYTh OYTH CKOPUTOBaHI II€ BHYTPINTHBOYTPOOHO 3aBISKH
TakKUM MeToJaM, sK OaJoHHa BajbByJOIUIacTUKA. lle BTpyuyaHHS MOKpallye
KpOBOOOIT y MJI0/a, MABUILYIOYH HOT0 IMIAHCH HA YCHIIIHUNA PO3BUTOK 1 BXKUBAHHS
miciis HapokeHHs [9].

4. I'eHOMHI TeXHOJIOTII Ta PO3IIMPEHNA HOCIHiICbKNI CKPUHIHT.

Pozmmpenuit Hociiicekuii ckpuHiHr (ECS) no3Bonsie mie no 3avarts abo Ha
PaHHBOMY TEpPMIiHI BariTHOCTI BU3HAYUTH, YA € OAThKU HOCISIMH PEIECUBHUX a0o0
3yerieHux 13 X-XpOMOCOMOIO  MyTalid, TMOB’S3aHUX 13  MOHOT€HHHMH
3aXBOPIOBaHHSIMH, TaKUM SIK MYKOBICIMII03, Tajlac€Misi 4M CIiHaJdbHA M’s30Ba
atpodis [10]. Orpumana iHdopmarllis 1ae 3MOTy TOAPYXOKI0O 00paTH ONTHMAJIbHY
PENPOAYKTUBHY CTpaTerito (mpeiMIUIaHTalllifHa J1arHOCTHKa, JOHOPCHKI TaMeTH,
paHHI{ MpeHATATBHUI TECT), TUM CAMHUM 3HIDKYIOUM PU3MK HAPOJKEHHS TUTUHU 31

CrajgKkoBor0 Tartosioriero. BoaHouac mupoke BropoBamkeHHss ECS mnotpelye
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BpaxyBaHHS HOro BapTOCTI, €TUYHUX JWIeM 1 OOOB’A3KOBOTO CYIPOBOAY
npodeciiHOro reHETHYHOTO KOHCYIbTYBaHHSI.

[lapanenbHO BemyThCS JIOCHIIKEHHS IIOJAO 3aCTOCYBaHHS  TEXHOJIOTii
CRISPR-Cas9, sika TeopeTHYHO MI03BOJISIE TOYKOBO «BHpiI3aTW» ab0 3aMiHIOBATU
nedpektui minsaku JJHK me B emOpionampHOMy um (eraabHOoMy mepiomi [10].
MexaHi3M 6a3y€eThCsl Ha MIPUPOAHIN CUCTEMI 3aXUCTy OaKTepiil B BipycCiB: pepMEeHT
Cas9, cmopsmoBanmii  kopoTkoro  PHK-«maBiratropom», po3pidye  3amaHy
MOCTIIOBHICTh, MMCJISI YOro KIITHHHI CHCTEMH pemnapaliii MOXyThb IHTEIpyBaTH
noTpiOHMI (parMeHT abo BUMKHYTH MyTamito. [lompu mnpuBabivBiI NEpClEKTUBH,
kiiHiuHe BUKOopHucTaHHs CRISPR y BHyTpimHbOYTpOOHI Teparii Hapa3l oOMeKeHe
EKCIIEPUMEHTAJIbHUMHU MOJEIISIMU 4Yepe3 PU3UKU IO03allVIbOBUX MYyTallii, IMyHHUX
peakiiii Ta cepio3Hi eTH4uHi 3anuTaHHsA. OTxe, Ha ChbOrOJIHI TOJIOBHUM MPAKTUYHUM
1HCTpyMeHTOM 3anuiaeTsesi came ECS y noenHanH1 3 (paxoBUM KOHCYJIbTYBAHHSM,
TOAI SK TEHOMHE peJaryBaHHs NOTpeOye TMOJalIbIIMX JOCHIDKEHb 1 YITKUX
MDKHApOJHUX PETYISTOPHUX PAMOK.

BucnoBok

CBoeyacHe i TOUYHE BUSBIICHHSI BPO/KEHHUX AaHOMAJIN MiJ 4yac MpeHaTadbHOI
JIarHOCTUKH JTIOBEJICHO MiJIBUIIYE BYXKHBAHICTh Ta SIKICTh KUTTS HOBOHAPOHKCHHX .
Panniii ckpuHIHT Hajae JikapsM 1 OaThbKaM MOXJIMBICTH HE JIUIIE MPOTHO3YBATU
HACJIIJIKM TaTOJIOTiH, a ¥ 3a3/alerifp CINIaHyBaTH ONTHUMAIIbHY MEIUYHY TaKTUKY —
Bl TIOCTHATAJILHOTO BEJEHHS JO BHYTPIIIHHOYTPOOHUX BTPyYaHb, KOJU II€
nominbHo.  CTpiMKE  TMO€IHAHHS  HEIHBAa3UBHUX  METOJIB, YJIOCKOHAJIIEHOTO
3D/4AD-ynbTpa3ByKy Ta TEHOMHHX TEXHOJIOTIH CYTTEBO MIiABHUIINYE JiarHOCTUYHY
TOYHICTb 1 JI03BOJISIE Kpallle OpraHi3yBaTH NEpUHATAIbHY JOMOMOTY. YK€ ChOTOMAHI
NIPT, nomneporpadis i ¢deranbHa Xipypris J1eMOHCTPYIOTh BUCOKY €(DEKTUBHICTH Y
KOpEKIlii TakuWx BaJ, SK CIMHHOMO3KOBA TPUKa, OOCTPYKIl CEUOBUX INUIAXIB Ta
KpUTUYHI  KapmiaibHi  JedeKTH, 10 3MEHIIye TOoTpedy y  CKJIaJHOMY
MICISANOJIONOBOMY JIIKYBaHHI W CKOpOuUy€e pU3MK 1HBamiau3anii. KpiM MenmyHux
nepeBar, paHHs J1arHOCTUKA TMOJIMIIY€E MCUXOEMOIINHUM cTaH CiM’i, 3HHXKYIOUU

HEBU3HAYEHICTh 1 TPUBOXKHICTH Ta JIONIOMAaral4 Kpamie IMiJAroTyBaTUCS J10
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MOKJIUBUX BHKJIMIKIB.

Bomnodac e(exkTHBHICTH CydacHHWX TIAXOIB 3aJCKUTHh BiA HAICKHO
OpraHi30BaHUX CKPUHIHTOBUX IPOTrpaMm, AOCTYIHOCTI oOjiagHaHHS Ta (HIHAHCOBOI
NIATPUMKHA 3aKJIaJiB, a TaKoX BIJ piBHA MNOIH(QOPMOBAHOCTI W TMCHUXOJIOTTYHOI
MITOTOBKA MaiOyTHIX OaThkiB. [lojanbIn JOCTIKEHHS MarOTh 30CEPEIUTHUCS Ha
CTaHJapTU3aIlli MPOTOKOIIB, aHaji3l eMIreHeTHYHUX MapKepiB, PO3IIUPEHHI
MOKJIUBOCTEH (eTanpHOi Xipyprii Ta 6e3meunomy 3actocyBanHi CRISPR-texnomorii
JUTISI TOYKOBOI KOPEKIIli TeHHUX MyTalliid. Y JOCKOHAJIEHHS LIMX HaIpPsIMIB JIOMTOMOKE
e OiIbllle 3HU3UTH MEPUHATAIbHY Ta HEOHATAJIbHY 3aXBOPIOBAHICTD 1 3a0€3MEYUTH

JUTSAM 13 BPOKEHUMHU BaJlaMy MaKCUMAJIbHY SKICTh JKUTTS.
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BIIJIMB CTPECY HA 3AI'OCTPEHHS 3AXBOPIOBAHDb LIIKIPHU Y
CTYAEHTIB XAPKIBCBKOI'O HAIIIOHAJIBHOI'O
MEAUYHOI'O YHIBEPCUTETY

BinoBoa Ansia MukoJiaiBHa

[Ipodecop, TOKTOp MENUYHUX HAYK,

3aBiJlyBauka Kadeapu 1epMaToJiorii,

BEHEPOJIOT1] 1 MEIUYHOT KOCMETOJIOT11

XapKiBChKHM HAIIOHATTLHUNA METUIHUIN YHIBEPCUTET
M. XapkiB, YKkpaina

IIycroBa Harajuisa OnexkcanapiBHa

KaHIUJAT MEINYHUX HaYK,

JTOIEHT Kadeapu 1epMaToJIorii,

BEHEPOJIOT1i 1 METUIHOT KOCMETOJIOT11

XapKiBChbKHI HAI[IOHAIbHUN METUYHUN YHIBEPCUTET
M. XapkiB, YKpaiHa

JIsxoBa Karepuna BajieHTUHIBHA

Konurina Banepis CepriiBHa

3100yBayl BUIIOI OCBITH

XapKiBChbKUI HAI[IOHAIbHUN METUYHUN YHIBEPCUTET
M. XapkiB, YKkpaina

Beryn. I1ix yac moBHOMAacITaOHOTO BTOPTHEHHS BC1 YKpaiHill epeOyBaloTh y
CTaHl1 MOCTIMHOTO TICUXOJOTIYHOTO HAMPY>KEHHS Ta TPUBOTU. XPOHIYHUHN CTpEC CTaB
MOBCSAK/JICHHOIO PEANbHICTIO, 110 OXOIUIIOE BCl BEPCTBU HACEJIEHHA — Bl JITEH 110
JiTHIX Jroaer. OcoOauBoi yBaru 3aciyroByrOTh 3100yBayl BUIIOI OCBITH MEIUYHUX
YHIBEPCUTETIB, $Kl, OKpIM 3arajJlbHOro CTaHy Hanpyrd B KpaiHi, 3a3HAIOTh
J0JJaTKOBOTO HaBaHTAXKEHHS, MTOB’sI3aHOTO 3 IHTEHCHBHUM HaBUYaJIBHHUM IPOIIECOM Ta
BHCOKHM PIBHEM BIANOBIJAIBHOCTI MEPE CyCNIbCTBOM 1 MallOyTHIMU Malli€HTaMH.
[lcuxoemMoriitHe  BUCHa)XEHHS, OE€3COHHS, TOCTIHHE BIAYYTTSA  HEOE3IeKH,
HECTaOUTBHICTh — yC€ II6 YMHHHUKHM, SKI HE MHUHAIOTh O€3CIITHO IS 3J0pPOB’S.
Opni€ero 3 HAWOUIBII Bpa3IUBUX CHCTEM € IIKipa — HAWUOUTBIIUN OpraH Tijga, M0
BIIITpAa€ >KUTTEBO BAXJMBY pOJIb Yy 3abe3nedyeHHI romeocrtasy. Came ToMy B

CTYJICHTIB-MEIUKIB BCE YACTIIIE CIIOCTEPIraloThCs TaKi CTaHW, K aKHE, JEPMATHTH,
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rcopias, MiJIBUILIIEHAa YyTJIMBICTh MIKIPH, CyXIiCTh a00, HABMAKH, >KUPHICTh. J[0 TOrO X
30BHIIIHIN BUTIIAJ MIKIPH Ma€ TICHUU 3B'SI30K 13 MCHUXOEMOLIMHUM CaMOMOYYTTSAM
JIONWHU — 3MIHM Ha OOJMYYl Yd TUI MOXYTh IOIVIMOJIIOBAaTH TMOYYTTS
HEBIIEBHEHOCTI1, TPUBOKHOCTI Ta BINTUBATH HA SKICTh )KUTTS.

AKTyaJIbHICTB. Y Cy4acHOMY CBITI 3pOCTa€ yBara J0 3JI0pOB’S MIKIpH, il
CTaHy Ta 30BHIIMIHBOTO BUTIIALY. Lle miaTBepaKye pO3BUTOK MEIUYHOI KOCMETOIOT 1
Ta TIOCTIMHE OHOBIICHHA 3aco0iB mormamy. Ilkipa crpuiiMaeTbcs HE JHIIE SK
3aXMCHUM OpraH, a i K MOKa3HUK JOTJISHYTOCTI Ta BIEBHEHOCTI B cobi. [Tpobiemu 31
IIKIPOIO MAIOTh SIK MEIUYHE, TaK 1 ECTETUKO-TICUXOJIOTIYHE 3HAYCHHS, aJ[KE MOXKYTh
BIUTMBATH HA CAMOOIIIHKY, COIliaJbHy aKTUBHICTh Ta 3arajbHE CaMOTIOUYTTS JIFOIHHH.
Tomy pormisia 3a MIKIpOIO MOBUHEH OYyTH KOMIUIEKCHUM: BPaxOBYBaTH 30BHIIIHIN 1
BHYTPIIIHII CTaH OpraHi3My, CIOCIO KUTTS Ta PIBEHb CTPECY.

Marepiaim Ta Meroaum. MarepiaioM IS JOCHIKEHHS TOCIYTYBaJo
aHOHIMHE onuTyBaHHs Ha tuiatrgopmi Google Forms, B sikomy B3suio ydacth 140
CTyIEHTIB BiKOM BiJ 17 1m0 23 pokiB XapKiBCHKOIO0 HAaIlIOHAIBHOTO MEIUYHOTO
YHIBEPCUTETY.

Pe3ysnbratu jgochaigxeHHsi. 3rilHO 3 pe3yibTaTaMHM JOCIIKEHHS 92%
CTYJICHTIB 3HAXOJATHCS B CTaHI MEPMAHEHTHOTO cTpecy, 3 skux 80% 3a3HauuIIo
3arOCTPEHHS MIKIPHUX 3aXBOPIOBaHb. 95% ONMUTYBaHUX IMOB’S3YIOTH 1€ 31 CTPECOM.
88% cKapkaTbCid Ha TMOCUJIEHHS CBepOexXy, 89% — MOYEpBOHIHHS Ta TINEPEMIIO
mKipu, 67% — pPO3MOBCIOKEHHS BHUCHUIKA Ha I1HIN JUISTHKH. Halgactimmmu
YUHHUKAMH, BUKJIMKAaHUMHU CTPECOM, sKi 0e3mocepeaHhO IPOBOKYIOTh PEIUIUB
3aXBOPIOBaHHS CTalM HEmpaBwibHE XxapuyBaHHS — 89%, yacTi JOTHKH 10 MIKipH
Opyaaumu pykamu — 67%, 6alyKicTh 10 IOTJISATY 3a IIKIPOro, Yepe3 BTomy — /7%,
MaJIHHS Ta BXKUBAHHS ajaKoroJiro — 55%.

BucHoBok. BiamoBiqHO 70 pe3yabTaTiB JOCHIHKEHHS MOXHA 3pOOUTH
BHCHOBOK, II[0 CTPEC 3HAYHO BILJIMBA€ HA 3arOCTPEHHS 3aXBOPIOBaHb IIKIPU CEPell
31100yBayiB BUINOI OCBITH XapKIBCHKOTO HAallIOHAJIBHOTO MEIUYHOTO YHIBEPCUTETY.
BusiBieHO TicHHH 3B’S30K MK TICHXOEMOIIMHUM HAaBaHTAKEHHSIM 1 3arOCTPEHHSIM

JEPMaTOJIOTIYHUX TPOOJIeM, 110 MPOSIBISETHCS B CBEpOEKI, rinepemii, BUCUITAHHSIX
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Ta 1HIMX cuMOTOMax. HalOinpll momupeHuMu TpUrepaMu B yMOBaxX CTpeCy CTajH
MOPYLICHHSI PEKUMY Xap4yyBaHHS, TIT1€HIYHOI MOBEIIHKH, 3HIKEHHS MOTHUBAIi 10
JOTJIATY 3a IIKIPOIO, a TaKOX IIKIJIMBI 3BUYKH. Lle cBiAuMTh Mpo HEOOXITHICTH
BIIPOBA/DKEHHS LUTICHOTO TMIAXOAY [0 TMPOQPUIAKTHKH Ta JIIKYBaHHS IIKIPHUX
3aXBOPIOBaHb, 3 YPaxXyBaHHSAM IICHXOEMOLIWHOTO CTaHy CTYJCHTIB, IIO OCOOJIUBO
aKTyaJJbHO Yy BO€HHHM dYac. TakoXX [JOIIBHO TMOCHIUTH  1H(OpMaIliitHO-

MPOCBITHUIIBKY POOOTY OO JOTJISAY 32 MIKIPOIO Ta METOAIB 3HUKEHHSI CTPECY.
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PO.JIb BJIYKAIOUOTI'O HEPBA Y CUHYCOBI APUTMIL

boOpoBa IBanna IBaniBHa,

Crygnentka 1 xypey

Hamionanpauit Mequunuii yaipepcuteT iMeHi O. O. boromosbiis
KocTiokoBa Inna MukoJjiaiBHa,

AcucTtenTka Kadeapu ormucoBoi Ta KITHIYHOT aHaTOMIT
Hamionanpauit Mequunuii yaipepcuteT iMeHi O. O. boromobiis
M. KuiB, Ykpaina

AHoTanisi. birykarounii HepB, 3aBISKH IMAPOKOMY CIIEKTPY IHHEpBAIlii, cepen
JEsIKUX BUYCHUX OTPUMAaB Ha3BY “BOTHMILA XKUTTS . Y KOHTEKCTI CEPLEBOI AIsNIBHOCTI
Onykarounii HepB 3a0e3leuye napacUMIIATUYHUM BIUIMB Ha NEHCMEMKEpHI KIITHHH,
BOJII PUTMY TMa3yXO-TIEPEICEPIHOTO BY3Jia, TAKUM YHHOM PETYIIOI0YH YacTOTY
CEpLIEBUX CKOpOYEHb. Y  po0OTI  PO3MIISANIAIOTHCS  aHATOMO-(PYHKI[IOHAJIbHI
0COOJIMBOCTI pO3rajiy/UKEHHsl Ta 1HHepBaulli X Hapd YepenHuX HEPBIB, 110 MAIOTh
3HAYHUU BIUIMB HA KapJl10-pECIipaTOPHUI MEXaHI3M JIFOJCHKOTO OpraHi3My.

Beryn. X mapa depenmHux HEpBIB, Oiykaiouud HepB (nervus vagus) €
3MIIIaHUM HEPBOM, IO € CTPYKTYPOIO MapacHMIIATUYHOI YAaCTHHH aBTOHOMHOTO
BTy TepidepiiiHoi HEpBOBOI cucTeMu. 30Ha WOTO 1HHEpBaIlil carae BiA JUISTHKA
rOJIOBH JIO OpraHiB 4Ye€peBHOI MOPOXKHUHM BKIIOYHO. biykatouuii HepB 3a0e3neuye
nepeaady CeHCOpHOI 1H(popMallii BiJ BHYTPILIHIX OPTraHiB J0 HEHTPAIbHOI HEPBOBOI
cucteMu. OcoOIuBY POJIb BIJIITPAE B PETYJIALIii CEPLIEBOIO PUTMY Y CKIIAJIl CEPIIEBOTO
CIUIETEHHsI, 30KpeMa 3a0e3neuye HasBHICTh (Pi310J0T1YHOr0 peHOMEHa — CUHYCOBOL
aputmii. lle sBHIE XapakTepHU3yeTbCs OUXAJIbHOK BapiaOENbHICTIO YacTOTH
cepreBux ckopoueHb. CaMe TOMY JOCHIDKCHHS I1i€]l TEeMH JO03BOJIIE Kpalle
3pO3yMITH MEXaHI3MU aBTOHOMHOI PEryJislii cepilsi B HOPMAJIbHUX YMOBaX, 30KpeMa
BCTAHOBUTH 3B’A30K MDK TOPYIICHHSM HEPBOBOi pEryjslii Ta pPO3BUTKOM
MAaTOJIOTTYHHUX (POPM ApUTMII.

Mera poGoTH: HOCTIAUTH BIUIMB OJIyKar0uoro HepBa Ha (JOPMyBaHHS TaKOTO
¢i310510TIYHOTO (PEHOMEHY K CHHYCOBa apUTMis, a TaKOX HOT0 B3a€EMO3B’SI30K 13

Kap/10-peCcipaTOPHOIO CUCTEMOIO OPraHi3My JIIOIUHU.
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Marepiaim Ta meroau. Buxopucrtanus 6a3 ganux PubMed, a Takox
JOJATKOBUX JHKEpEN Y BUTIIAI MIAPYYHUKIB 3 aHATOMIT JIIOJJUHH 3 METOI0 OTPUMAaHHS
iH(opMalrii 3a TeMOr poOOTH.

PesyabTaTn Ta oOroBopenHs. brmykatoumii HepB (nervus vagus) Binirpae
BOXJIMBY POJIb Y MIATPUMII (Pi310JIOTTYHOIO TOMEOCTa3y 1 HaJICKUTh JI0 3MIIIaHUX
YepernHuX HEpBiB, sKUW 1HHepBYye noxiaHi IV-V 340posux nyr. Llupokwuii cnextp
iHHepBamii  3a0e3nmeuyeThcsl  HAsBHICTIO 3 pi3HUX 32  (QDYHKUIOHAJIBHUM
HaBaHTAXXEHHSM sJIEp:

o PyxoBe (moaBiiiHe smpo) 3abe3medye IHHEPBAIIO M’SI31B M SIKOTO
MIIHEOIHHS (KpiM M s3a-HaTAryBaya M’ SIKOTO MiJHEOIHHS), M’SI31B TJIOTKH, TOpTaHi,
BEPXHbOI YACTMHU CTPABOXOJly, a TAKOXK Mae Oe3Mocepe/iHild BIUIMB HAa PUTM cepLs
(kapaioinrioyroua gist) [1].

o [Tapacumnatuune (3agHe sAapo OJIyKarOUOTO HEpPBAa) BIANOBIAAE Yy
IMUAHOMY BIIJIUI 3a IHHEPBAIIIO CJIIM30BOi OOOJIOHKM HWIKHBOI YaCTHHH TJIOTKH,
CIIM30BY OOOJIOHKY TOpTaHi BHUIIE TOJOCOBOI IIUJIMHU, CIU30BY OOOJOHKY
HaJrOpTaHHUKA 1 KOPEHs fA3MKa; y TPYAHOMY BIJIUI MapacUMIIATUYHI BOJIOKHA
0JIyKarouoro HepBa IHHEPBYIOT Tpaxer, BEPXHIM BIIAUT CTPABOXOJY, CIU30BY
000JIOHKY TOpTaHI HIXKYE TOJIOCOBOI IIUIMHU, a TaKOX IIUTOMOMIOHY 1
MapammTonoAiOH1 3a103H, TIM(PaTHIHI BY3JIH IIUi, CTPYKTYpH OPOHXOBOTO JiepeBa Ta
HYTPOIIEBOI TJICBPH; Y YEPEBHOMY BIJUI MapacUMIATHYHI BOJOKHA BXOMSTH IO
CKJIaJly HYTPOINEBHX CIJICTCHb (YEPEBHOTO CIUIETEHHS Ta MOro TMOXITHHX:
MIEYIHKOBOTO, CEJIC31HKOBOTO, IIUTYHKOBOTO, M1 AIITYHKOBO3a71030BOT O,
HAJHUPKOBOTO, HHUPKOBOTO, KHUIIKOBOIO) Ta I1HHEPBYIOTh OpTaHW YEpPeBHOI
MOPO’KHUHHU.

o UyTtnuBe (1po OJMHOKOTO MIIAXY) 3a0e3medye MpOBITHICTh CEHCOPHOI
iH(dopmali BiJg BHYTPIIIHIX OpraHiB, MOTO BOJOKHA € YYTJIMBUMHU JO XE€MO- Ta
Oaporopa3HUKiB, 3a0e3neuye ahepeHTHY YaCTUHY BOKIIUBUX JJIS KUTTEIISIIBHOCTI
pednekcis [2].

CuHycoBa apuTMisi — HEPEryJISpHUN CUHYCOBMM pUTM, CHPUYMHEHHM

BHACIIIJIOK BUHUKHEHHS 3MIHHUX EJIEKTPUYHUX IMITYJbCIB B MA3yXO-TEPEACEPIHOMY
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BY3Jll, IO MPOBOKYE TMEPIOAM IMJBHUINCHHS Ta 3HIKCHHS YacTOTH CEePIEBUX
ckopoueHb. CaMe 3alHE sAIpo OJYKalouoro HEpBa, SIKE € MapacCUMIIATUYHUM, Mae
BIUIUB Ha Ma3yXxo-TIEPEJCEpIHUNA Ta MepeAcepIHO-ILTYHOUYKOBUM BY3JIU CEpIls, IO
MOKE TPOSBIISITUCS 3HIDKCHHSIM YaCcTOTH CEPIIEBHX CKOpPOUYEHb. JlMxXambHa CHHYCOBA
apuTMisi — OJWH 3 HaWOLIbII HEIHBA3UBHUX IOKA3HHUKIB MapacUMIATUYHOIO
KOHTPOJIFO ceplieBUX (PYHKIIM, 110 0a3yeThcs Ha BIAMOBIAI CEpIIEBOro Mepioay Ha
MOBHY OJIoKaay Oiykarodoro Hepsa. [Ipo 1me Takoxk cBimuaTh pe3yIbTaTH YHUCICHHUX
IPOBEJCHUX eKCIepuMEHTIB. Hampukias, rpymi 3J10pOBUX YOJIOBIKIB-CYO’ €KTIB, SIK1
MOTIEPETHBO TOTOMUIUCS Ha TMPOBEACHHS EKCIIEPUMEHTY, BBOJWIM CIUTbHUAN
(dhapmakosioriynuid Onmokarop anb(da- Ta OeTa-agpeHOpElenTOpiB B OJWH JIEHb Ta
KOHTPOJIIOBAIM CHHYCOBY apUTMII0 Ta CEpILEBUN IEpioj, TOAI SK caMi CyO’€KTH
Oe3rmepepBHO KOHTPOIIOBAIIA TEMIT TUXaHHS. Pe3ynbTaTl JOCTIHKEHHS CBiMYaTh, M0
pecripaTopHa CHHYCOBa apUTMisl 32 YMOB KOHTPOJIbOBAHOTO JIMXaHHS HE TMOB’s3aHa
31 3MIHAMU CUMITATUYHOT HEPBOBOT aKTUBHOCTI, aJI€ BOJHOYAC € MMOKa3HUKOM BIUIMBY
OJIyKaro4oro HepBa Ha cepiie. Takox Ie BKa3ye Ha Te, MO TOHYC X MapH YepermHuX
HEpBIB — TIOCTIiiHA AaKTUBHICTh OJyKalO4yoro Heppa, [0 3a0e3medye HEPBOBY
pEryJiAIlilo BHYTPIIIHIX OPraHiB, MOXKE aJaliTUBHO 3MIHIOBATUCS Y BIAMOBIIL HA Pi3HI
nmoBeniHKoBl ctumynu [3]. TlpoBeneHHS TOMIOHMX EKCIIEPUMEHTIB Ma€ BaroMe
KJIIHIYHE 3HAYCHHSI, aJKE€ BKa3ye Ha Te, M0 BapiabeNIbHICTh CEPIIEBOr0 PUTMY MOXKE
CIIYTYBaTH BKJIMBHM JIarHOCTUYHUM 1HCTPYMEHTOM Y PI3HUX TaTy3sSX MEIWIIHHM.
Hanpuknan, HU3bKHI piBEHb BapiaOEIBLHOCTI CEPIIEBOTO PUTMY Ta/ab0 Mporpecyrode
il 3HWKEHHS OyJe XapakTepHOW JIsi TPUBOXKHHUX  PO3JIAIIB, JIEMpecii,
MOCTTPAaBMAaTUYHOMY CTPECOBOMY Po3iaji Ta Oyjie BKa3yBaTU Ha MiABUIIEHUNA PU3UK
PO3BUTKY apHUTMii, CepIieBOi HEOCTATHOCTI Ta PamToOBOi cepiieBoi cmepTti [3, 4].
YacTto TakoX BHUCTyNA€ Yy pOJi Mapkepy, IO JOMOMara€ OI[IHUTH CTYIiHb
BIIHOBJIEHHSI (DYHKIIIMI opraHi3My y peaOumitailii, 1 BUKOPUCTOBYETHCS MJISi OIIIHKH
€(eKTHUBHOCTI MPOTPaM 3HIKECHHSI CTPECYy.

[nsixoM KopensIii 3 TOHycOM OJIyKaro4oro HepBa OyB BCTaHOBJIEHUH 3B’SI30K
MDK HOTO AaKTHUBHICTIO Ta BHCOKOYAaCTOTHMM KOMIIOHEHTOM Bapia0einbHOCTI

cepueBoro putMmy [5]. Lle, y cBoro uepry, gajo IMiACTaBH JUIS JOCIIIKEHHS
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CTUMYJIAIIT OJyKarodoro HepBa SK TepaneBTUYHMM 3acid [ JKyBaHHs
pizHOMaHITHUX XBOpoO. Hampukiaz, pesucTenTHa 10 JIKyBaHHS €MUIeNCis, XBopoba
KpoHa, actma Ta peBMaToiHUi apTpuT [6].

BucHoBok. birykatouuii HepB, 3/1IHCHIOIOUN TAPACUMITATUYHHUN BILUTUB HA PUTM
BOJISl —Ia3yXx0-TepeJCEPAHUNA BY30J1, BIAIrPAE KIOUYOBY POJb Y KOHTPOJI CEpPIEBOi
misnmbHOCTI. Lle 3abesnedye mpuUpoOaHI 3MIHHM YacTOTH CEPIEBUX CKOPOYCHb Y
BIJITTOBI/Ib HA JTUXaHHS Ta MOBeMiHKY. Came CHHYCcOBa apuTMis, 0COOIMBa ii quXaibHa
dbopma, € O03HAKOIO, IO BKa3ye€ Ha aKTHBHICTh OJYyKalO4yoro HepBa 1 CIYrye
IHAMKATOPOM  €(PEeKTHUBHOCTI MapaCUMIATHUYHOTO KOHTPONIO  cepisd. Takox
Bapla0ebHICTh CEPUEBOIO PUTMY € BAKIMBHUM IHCTPYMEHTOM [IJIsi HEIHBA3WBHOI
OIIIHKHY MOCTIHHOT aKTUBHOCTI OTykatouoro HepBa [7]. CucTteMHUil aHaII3 aKTUBHOCTI
FOTO HEpPBAa MAa€ BAXIMBE TNPAKTUYHE Ta KIIHIYHE 3HAYEHHSA I PaHHBOI
JIarHOCTUKH TATOJIOTIH 4YM (PYHKIIOHAIBHUX PO3JIJIIB OpraHiB CEpIeBO-CYJIUHHOT

CUCTEMHU 3 MOAAIIBIINM iX MOHITOPUHTOM Ta MPO(PLITaAKTHKOIO.
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AHTUBIOTUKOPE3UCTEHTHICTD SAK I''IOBAJIBHA
EINIAEMIOJIOT'TYHA 3AT'PO3A: POJIb HA/IMIPHOI'O ITPU3HAYEHHSA
AHTUBIOTHUKIB Y IEPBUHHIM JIAHIII

B:kenon Taicis BacuiiBna,

AcHCTEHT

ToJacras AHacracia OJiekciiBHa,

I'onimOeBchbka BikTopis BosoanumupiBHa,

Crynentu

Binaunekuii HamioHansHUN MeaqudHUN yHiBepcuteT iM. M. 1. [Tuporosa
M. Binnuus, Ykpaina

Beryn. Antubiotukope3ucteHTHICTh (ABP) € onHiero 3 HalOUIbIT ceplO3HUX
3arpo3 cucrtemi oxopoHH 310poB’s y XXI cromirri. Ii mommpenns 3arpoxye
MOBEPHEHHSIM JI0 €MOXM, KOJU 3BHYaiHi 1H(eKIii OyIu CMepTeNIbHUMH, a CKIIAJHI
XIpypriuHl BTpy4YaHHS YU IMYHOCYIPECHUBHA Teparlid Oyldud HEMOXIUBHUMH. 3a
nanumu BOO3, y 2019 poui monaitmenmie 1,27 minbiloHa cMepTeil Oyiv 1MoB’si3aHi 3
PE3UCTEHTHUMHM 1H(EKIiAMU, a [ nudpa, 3a MOPOrHO3aMH, MOXKE 3POCTH [0
10 mineitoniB mopoky 10 2050 poky. OnuuM i3 ronoBHUX pymriiB ABP € naamipue Ta
HETpaBUJIbHE NMPU3HAYCHHS aHTUOI0THKIB, OCOOJIMBO B YMOBAX IMEPBUHHOI MEIUYHOI
JOMIOMOTH.

Hins podorn. Meroro 1i€i poOOTH € MpoaHami3yBaTH BIUIMB HAJIMIPHOTO
MpU3HAYEHHsS  aHTUOIOTHKIB Yy  TEpPBUHHIA  JAHIl  HA  MOIIMPEHHS
AHTUOI0TUKOPE3UCTEHTHOCTI, @ TAKOX OIIHUTH OCHOBHI KIIHIYHI Ta COIliajbHI
(dakTopu, MO CIPHUSAIOTH [[LOMY SBHUIITY.

Marepiaau Ta metroaum. Orisan nyOmikamiii PubMed, Oxford Academic.
Metonom aHamizy OyJio y3arajJlbHEHHS CMiJeMIOJOTIYHMX Ta  Ol10XIMIYHUX
JOCIIIKEHB IOJI0 BIUTUBY aMOyJIaTOPHOTO NMPU3HAYCHHS aHTUO10TUKIB Ha 3POCTAHHS
PE3UCTEHTHOCTI OaKTepiil.

Pesyabtatn Ta 00roBopeHHsi. IIpu3HaueHHs aHTUOIOTHKIB € MOIIMPEHOIO
MPAKTUKOK B aMOYJATOPHIM MeAWIMHI. 3TIAHO 3 MeTaaHayli30M, MPOBEICHUM Y

Mexax 26 kpaiH, 70 80% ycix aHTHOIOTHKIB MPU3HAYAIOTHCS HA TIEPBUHHOMY DPiBHI
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MEIMYHOI TOMOMOTH, 1 MPUOJIM3HO MOJOBUHA 3 HUX € KIIHIYHO HEOOIPYHTOBAHUMHU.
CyuacHi gocnimkenHs: mokasanu, mo 50—70% mnamieHTiB OTPUMYIOTh aHTHOI0TUKU
0e3 miaTBepmkeHoi OakTepiambHOi  1HGekmii. Haltyactime 16 cTocyeThes
3axBOpIoBaHb BipycHoi npupoau: I'PBI, dapunrity, roctporo OpoHxXiTy — ISl SIKUX
aHTHUO10TUKOTEpAIis € HEJOIIBHOIO.

OCHOBHUMHM  KJIIHIYHUMH  (akTopamMu, 110 BIUIMBAIOTh HAa HaAMIpHE
NpU3HAUYCHHS aHTHUOIOTHKIB, € Opak JIarHOCTUYHUX 1HCTPYMEHTIB, BIJICYTHICTb
71a60paTOPHOTO MIATBEPHKEHHS €TIONOrIT 3aXBOPIOBAHHS, KOPOTKUN 4ac Mpuhiomy
MAIE€HTIB, a TAKOXK TUCK 13 OOKY CaMUX XBOPHUX, AKI OUIKYIOTH IIBUIKOTO Oy KaHHS.
3a ganumu BOO3, y kpaiHax 3 HU3bKHM 1 CEpEIHIM PIBHEM JOXOAY CIIOCTEPIraeThCs
HaWOlIbIIa YacTOTa HENPABOMIPHOTO  BHUKOPUCTAHHS  aHTUOIOTHUKIB  uepes
HEJOCTAaTHIO KBali(iKalilo MEANepCcoHadly Ta HU3bKUWA PIBEHb peryssuli
(bapMaleBTUYHOTO PUHKY.

Ha  wmikpoOionoriyHoMy  piBHI, aHTHOIOTUKOPE3UCTEHTHICTh  BHUHHUKAE
BHACIIJOK KUIBKOX MEXaHI3MIB: MyTalli TeHiB, $Ki KOIYIOTb OUIKHU-MILIEHI,
MpOIyKIist (DEPMEHTIB, 110 1HAKTUBYIOTh aHTHUOIOTUKHM (HANpUKIaA, [-llakTamasu),
3MiHa MPOHMKHOCTI KJIITUHHOI CTIHKM OakTepid, akTUBHE BHBEJCHHS IpenapariB 3a
noroMororo edurokc-cucreM. Y crarti Lopatkin et al. (2019) 3a3naueno, 1o HaBiTh
KOPOTKOTEPMIHOBE  3aCTOCYBAaHHS  aHTHOIOTHUKIB  MOXE  CIPHUSATH  CEJEKIi
PE3UCTEHTHHUX IITaMiB, OCOOJIMBO TNPH 3aCTOCYBAHHI CYOJIETalbHUX 03, Kl He
3HUINYIOTh OaKTepii, a COPUSIOTH iX ajanTarii.

Oco0nmuBo HebOe3neyHuM € (opMyBaHHS MHOXKHMHHOI JIIKApChKOi CTIMKOCTI
(Multidrug resistance — MDR), ko onuH OakTepiaJIbHUI IITaM CTa€ HEYYTIUBUM
70 KUTBKOX KJIaciB aHTHOIOTHKIB OAHOYAcHO. Taka CHTYyallis yCKJIQJHIOE TEpariio
MOIIMPEHUX 1H(EKLIH, 30kpeMa 1H(HEKIIH CeUYOBUX HUISXIB, TUXAIbHOI CUCTEMHU Ta
IIKIPH.

PesucrentHi mo antmOioTukiB mramu, Taki sk Escherichia coli, Klebsiella
pneumoniae, Staphylococcus aureus (ocobmuBo MRSA), Ta Pseudomonas
aeruginosa, BC€ YacTillle BUSBISIOTHCS HaBITH cepejl aMOyJIaTOPHUX MAIli€HTIB, TOJI

SK paHillle BOHU OYJIM TUMIOBUMHU JJI CTALIOHAPHUX 1H(EKIIIH.
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Co1iaIbHO-eKOHOMIYHI YUHHHUKH, SIK O€3KOHTPOJBHUHN MPOJaX aHTUOIOTHKIB
0e3 perenra, HeHale)KHAa OOI3HAHICTh HACEJIEHHS MPO IIKOAY CAMOJIKyBaHHS, a
TaKO)X HHU3BKUU PIBEHb OXOIUICHHS BAaKIIMHAIIIEI0, TaKOXX 3HAYHO IMOTipIIYIOTh
cutyarito. | 3rigHo 3 gocmimkeHHsM Bix Holmes et al. (2024), ocHOBHUMU pyTITisSIMA
1100aJbHOI AaHTHOIOTMKOPE3UCTEHTHOCTI € He JIMIe MEIMIIMHA, a W CUIbChKE
rOCIIOJIapCTBO, JI€ AaHTUOIOTUKH IITUPOKO 3aCTOCOBYIOTHCS SIK CTHMYJISITOPH POCTY.

BucHoBKkH. AHTHOIOTMKOPE3UCTEHTHICTH € CHCTEMHOI0  MpOoOJIeMOI0,
MOCUJICHOIO HEKOHTPOJbOBAHUM BHKOPHUCTAHHSAM aHTHUOIOTHKIB y NMEPBUHHIN JIaHII

MeIu9IHOI ToroMorH. /[ 60poThOu 3 1i€r0 3arp0o3010 HEOOX1/THI:

1. BIPOBA/PKCHHSI OCBITHIX KaMIaHId JJi1 MEIUYHUX TMpPaliBHUKIB 1
HACEeJICHHS;

2. pPO3p0o0Ka KIIHIYHUX MPOTOKOIIB HA OCHOBI JIOKa30BO1 MEIULIMHY;

3. JOCTYII JIO IITBUJIKOT TIarHOCTUKH 1H(EKITIi;

4, JIEp>KaBHUN KOHTPOJIb 32 PELENTYPHUM 00IrOM aHTHO10THKIB,;

TinpKM KOMIUIEKCHI 3aX0/I1, peali30BaHl Ha BCIX PIBHAX — BIJl aMOYJaTOPHOTO
JiKaps 0 ypsAOBHX Mporpam, — 3/1aTHI 3YMUHUTU MOIIMPEHHS PE3UCTEHTHOCTI Ta

30epertu eeKTUBHICTh AHTHO10TUKOTEpaIii JJisi MalOyTHIX MOKOJIHb.
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BUKOPUCTAHHS ALIETHJICAJIIIIUIIOBOI KUCJIOTH Y JITEM SIK
®AKTOP PU3UKY PO3BUTKY CUHJIPOMY PEWE

I'aBpusioB AnaroJiii BikTopoBuu

K.ME/I.H., JOLEHT

Cosa Basentuna CepriiBHa,

Pyab Codis CepriiBaa

Crynentu

XapKiBChKHUM HAIllOHATLHUNM MEIUYHUN YHIBEPCUTET
M. XapkiB, YKpaiHa

AKTyasnbHicTh npodaemu. Cunynpom Peile — 11e piKkicHE 3aXBOPIOBAHHS, K€
BUKJIMKa€ HAOPSK TOJIOBHOTO MO3KY Ta NMEYIHKHU, BUHUKAE Y JIITEH Ha TII BIPYCHOI
iH(]ekiii, BHACTIJOK MPUHOMY aIETUICATIIUIOBOT KHUCIOTH. 3aXBOPIOBAHHS
MIPOTpecye AyXKe IMIBUIKO, MEPUIMMU MPOSBAMHU € MPUCKOPEHHS YaCTOTH CEPILIEBUX
CKOpPOYEHb, YACTOTH JMXAJbHUX PYXIB, psAcHa OaraTopa3oBa Aiapest Ta OJIOBOTa, 3
JEKUIbKa FOJIMH 3'IBIISIOTHCS O3HAKM 1HTOKCHKAIll Ta YCKJIAJHEHHS, SIK1 PU3BOJATH
no cmepti mnamieHtiB. [lonmpu mnonepemxenns MO3 panuii 3acid Bce X Takd
BUKOPHCTOBYETHCS B SAKOCTI KAPO3ZHMKYIOUOTO TIpenapary.

Meta nocJiizKeHHs1: OIIHUTU POJIb AlETUIICATIIIUIOBOI KUCJIOTH SIK akTopa
PU3MKY BUHUKHEHHSI cuHJIpoMmy Pelie, mpoaHamizyBaTu MaTOT€HETUYHI MEXaHI3MH
YPa)KEHHSI OPTaHi3My JITeH Ta CTATUCTUKY 3aXBOPIOBAHOCTI B YKpaiHi Ta €Bpori.

OO0beKT a0c/iIKeHHs : JITH XBOpl HA CUHApPOM Peiie.

Metoa nocuaimaxenHsi: 3aiJisi JOCSTHEHHS pe3yJbTaTy i 4Yac HaNUCaHHS
JTOCTITHUIEKOI pOOOTH OYyJI0 BUKOPUCTAHO TEOPETUYHUM METOJ JOCIiKEeHHs. byB
MIPOBEICHUI aHaIi3 JIITepaTypu: 30KpeMa HaMu OyJIM BUKOPUCTAHI CTATTI Ta KHIKKH,
I10/I0 JIaHO1 TeMH. YCi CTaTTi Ta CTAaTUCTUKU HANMCaHI YKPaiHChbKUMHU BUYECHUMHU Ta
JTKapsAMH, KHIDKKH- YKpaiHChbKUMU Ta 3akopaoHHumu nemiatpamu  («Clinical
Infectious Disease», «European Journal of Pediatricsy).

BukiiajeHHsi 0CHOBHOro marepiaiay ta pesdyiabtatu. Cungpom Peiie — 1e
CTaH, KU XapaKTepU3y€eThCs TOCTPOIO HElH(PEKIIHHOI0 eHIledaTonaTiero, )KUPOBOIO

JIeT€HEPaATUBHOIO MIEYIHKOBOKO HEJIOCTATHICTIO.
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B pesynbraTi mpoBeaeHHS HAYKOBHMX JOCHIKEHb BHUSBIEHI Baromi JOKa3u
TOTO, N[0 JaHE 3aXxBOPIOBAHHA MOXE OyTH CHPOBOKOBAaHE CHUMIITOMATHYHUM
IpUHOMOM acIipuHy NpH BipycHIM 1HGEKI y miTel, K1 BXXE MamTh B aHaMHE31
BPOJKEHE TTOPYIIICHHS OKUCIICHHS )KUPHUX KUCIIOT.

OCHOBHUM TMAaTOT€HETUYHUM MEXaHI3MOM CcHUHApoMYy Peite € mnopyiieHHs
(GyYHKIIIA MITOXOHJIpIA BIUIMBOM allETWJICAIIIMIIOBOI KHCJIOTH, BHACIIIOK YOTO
PO3BUBAETHCS MITOXOHJIpiaibHa TUCHYHKINS, COPUYMHIOIOUN CTeaTo3 MEYiHKA 0e3
3amajgeHHs. AKTYaJbHICTh JOCIHIPKEHHs IOJsArae B TOPYIICHHI (DYHKI[IOHYBaHHS
CEUOBMHU Y TEUiHIIl, SIKE MPU3BOJUTH 10 HAKONMUYECHHS aMiaKy y KpOBi, BUKJIUKAIOUH
HaOpsIK Ta eHuedasonaTio roJIOBHOTO MO3KY, III0 € OCHOBHOIO NPHUYHMHOK CMEPTI
P TAaHOMY 3aXBOPIOBAHHI.

3a pesysabTaramu aHaiizi o(iiiHOI CTATUCTUKU 3aXBOPIOBAHOCTI HA CHHIPOM
Peiie B Ykpaini Ta €Bpori Oyiy oTpUMaHi HACTYITHI JaHi.

B kpainax €Bporu HalO1IbII MOITUPEH] BUTIAIKU:

° VY 3axianiit Himeuuuni 3 1981 no 1986 pik Oysno BusaBieHo 17 Bunaakis
cuHapomy Pes cepen miteit mo 18 pokis, ne mpuoausno 0,05-0,07 3axBopiBmux Ha
100 000 miTei.

° VY ®panmii ctatuctTudHo gocmiamim 10 HOBHX BUIAIKIB 3aXBOPIOBAHHS
B niepion 3 1989 mo 1994 ,ue cranoButh npudauzno 0,80 mamientiB va 1 000 000
TITEN.

B Vkpaini 3 1993-1997 BusBneHo 14 XBopuxX Ha JaHUA CHUHAPOM, IO
ctanoButh 0,82 peectparii Ha 1 000 000 miteil.

BucnoBok: Tema “BukopucTanHs aneTusCcaillMJIOBOT KUCJIOTH y AITEH SK
(dbakTOp PU3MKY PO3BUTKY CUHApoMYy Peiie” mocuth akryanpHa. Crnuparoyuch Ha
pe3yNbTaTH HAIIOTO JOCHI/DKCHHS, MOYKHAa 3pOOWTH BHCHOBKH, IO JaHE
3aXBOPIOBAHHS € JYyXK€ HEOE3MEYHUM, aKEe PO3BHBAETHCS OTUCKABUYHO CTPIMKO,
MPU3BOJUTH 10 YPOKECHHS JKUTTEBO BAXKIMBHUX OpraHiB Ta BHCOKOI CMEPTHOCTI.
[Ipodinaktuka cunapomy Peite 3o0cepemxeHa Ha OOTpUMaHHI pekoMmeHnauii MO3
VYkpainu Ta TakoX 3amo0iraHHIO0 BXKUBAHHS alleTUJICATIIMIOBOT KUCJIOTH Y JIITEH i

qac BIpYCHUX 1H(DEKIIH.
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CIIMCOK JKXEPEJI TA JIITEPATYPH
1. https://polyclinica.net/uk/hvorobi/sindrom-rea
2. https://ingeniusua.org/articles/sindrom-reya

3. https://vodkl.org.ua/ridkisne-skladne-zakhvoriuvannia-syndrom-reia/
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MOBHA BAP’EPHICTD Y JIAT'HOCTHUIII 3AXBOPIOBAHb
HAPAMEJAUKAMMX: BUKJIMKU TA IIVIAXHA ITIOJOJAHHSA

I'anasok Ounexkcanapa MuxaijiBHa,

K.(p11071.H., JOIIEHT

Baseubknii FOpiit MukoJsaiioBuy,

J.MeI.HayK, Ipodecop

K3BO «BonuHchkuit MequaHul 1HCTUTYT» BonuHchKo1 061acHo1 paau
M. JIynpk, YKpaina

Beryn./Introductions. Y cyyacHuX yMOBax 3pOCTaHHS MITpallifHUX MPOIIECIB,
COLIIJIbHOI MOOLIBHOCTI Ta 0araTOMOBHOCTI CYCILJIBCTBA, MapaMEIUKH BCE YacTille
CTUKAIOTBCS 3 MalllEHTaMH, K1 HE BOJIOAIIOTH JEPKaBHOI MOBOIO, MalOTh OCOOJIMBI
KOMYHIKaTHBHI MOTpeOu abo mepeOyBaloTh y CTaHl, IO YCKIAIHIOE BEpOAIbHUI
KOHTaKT (IIOK, mMaHika, BTpaTa CBIIOMOCTI, TJyXoTa Tomo0). OmnepatuBHe
BCTAQHOBJICHHSI MEPBUHHOIO KOHTAKTy, PO3YMIHHSI CKapr HallieHTa, CUMITOMIB Ta
aHaMHe3y € KPUTHUYHO BAXKJIMBHUM Ul CBOEYACHOI J1arHOCTUKHM 3aXBOPIOBaHHS a0o
HEBIJKJIAHOTO CTaHY.

MogHuii Oap’ep MOXe MPU3BECTH 10 TOMMIIKOBOI OLIHKH CTaHy, 3aTPUMKH Y
HaJaHH1 JIOMOMOTH, TICUXOJIOTIYHOI HANpPYTy SIK Yy MEAMYHOIO MpaliBHUKA, TaK 1 B
noctpaxaanoro. ToMy BHBYEHHS MOBHOI Oap’€pHOCTI K (akTopa pHU3HKY B
KOMYHIKaIlli mapaMenuKa Ta TMONIyK CHOCO0IB ii MOJOJaHHS € HaJ3BUYATHO
BAYKJIMBUM JJIsl PO3BUTKY CUCTEMH €KCTPEHOI METUYHOI IOIOMOTH.

Hiab podoTn./Aim. BusHaunTii OCHOBHI KOMYHIKaTHBHI TPYIHOIII, OB’ s13aHi
3 MOBHOIO 0ap’€pHICTIO 1] Yac J1arHOCTUKU 3aXBOPIOBaHb Y POOOTI MapaMeuka, a
TaKO OKPECIUTH €(PEeKTUBHI CTpaTerii Ta 3aco0u iX MOJI0IaHHS.

Marepianu Ta meroamn./Materials and methods. Al Shamsi et al. (2020) y
CUCTEMaTUYHOMY OTJISIZIl PO3TJISIHYJIM BILUTMB MOBHUX Oap’€piB Ha SIKICTh Ta OE3IEKy
MeANYHOI AornoMord. Bouu npoananizyBanu 14 gociiikeHb, II0 OXOIUTIOIOTH Pi3HI
kpainu, 30kpema CIIIA Ta kpainm bausbkoro Cxony. Pesynpratu mokaszaid, o
MOBHI 0ap’epu MPU3BOJSATH 0 HEMOPO3YMiHb, 3HIKEHHS 3a0BOJICHOCTI MAI[l€HTIB

Ta MEIUYHOTO MEpPCOHANTy, a TaK0oX 30UIbLICHHS PU3UKY MOMMIOK Yy JIIKYBaHHI.
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ABTOpHM BIJ3HAYWIH, IO TOCIAYTH MNpodeciiHUX NepeKIaaadiB MOKPAILYIOTh
KOMYHIKAI[i0, ajieé BOJHOYAC MOXYTh MIJBUIIYBATH BUTpATH Ta Yac JIiKyBaHHs. B
OTJISAMII TIIKPECICHO HEOOX1HICTh BIIPOBAKEHHS KYJbTYPHOI KOMIIETCHTHOCTI
MEIMYHUX TMPAIiBHUKIB 1 PO3pOOKH MOJITUK JUIs TOJOJAHHA MOBHHX Oap’€piB.
PekomeH/0BaHO 1HTErpyBaTH TEpeKiafayiB y KIIHIYHUN MpoIec Ta HaB4YaTu
NepCoHal KOMYHIKATUBHUM HaBW4KaM. Lleil ornsj craB Ba>KJIMBOIO OCHOBOIO JJIA
JOCTIKEHb Y cdepl MemuuHOT KOMYHIKAIlli 3 TaIli€eHTaMu, SKi MaloTh OOMEKEHi
MOBH1 MO>KJIUBOCTI.

Ryan et al. (2017) mocmipkyBaJid 9acTOTy Ta YMHHUKH, IO BIUIMBAIOTH Ha
HaJaHHs MpoQeciiHUX MOCIYT NEepeKiIaay Mali€eHTaM 3 OOMEXEHOI aHTIIICHKOIO
MOBOIO Y BIIJIJICHHSX HEBIJIKJIAJTHOT JJOTIOMOTH Ta CTallioHapax. AHai3yBaJIMCA JIaHi
PO BUKOPUCTAHHS TMEpeKiIajaviB, M0 BIOOpaXkaloTh OpraHizaliiiHi, KJIIHIYHI Ta
nemorpadiuni ¢aktopu. BusiBieHo, 1o He3BakalOYM Ha HAABHICTH MOTpEOH,
MOCIYyTM TMEPeKIaqy 4YacTO HEJOCTaTHhO JIOCTYIHI, OCOOJMBO B E€KCTPEHHUX
CUTyalisX. ABTOPH HAaroJjoOIIylOTh Ha BaXJIMUBOCTI CBOE€YACHOTO 3a0€3IMEUYeHHS
AKICHOTO TepeKJiaay i YHUKHEHHS MEAUYHMX TOMHJIOK Ta TOKpPAIICHHS
pe3ynbTaTiB JiKyBaHHSA. 3HAYHUMH Oyld BIUTMBA THUIY MEIUYHOTO 3aKiIajy,
HAsBHOCTI PECypCiB Ta MOJITUK Ha 3a0e3nedyeHHs nepekianay. Pobora mimkpecitoe
HEOOXITHICTh CUCTEMHUX 3aXOJMIB JIJIsl MOKPAIEHHS JOCTYMHOCTI Ta SIKOCTI MOBHOI
MIITPUMKHU. Pe3ynbTaTu JOCHIIPKEHHS CHPUSIOTH POo3poOIill peKOMEHJAll 111010
iHTerpaiii npodeciiHuxX NepeKIaiadiB y MEAUYHUNA MPOIIEC.

Van Rosse et al. (2016) npoBenu 3MimiaHe METOAOJIOTIYHE JOCTIKSHHS IS
BUBYCHHS 3B’S3Ky MIXK MOBHUMH Oap’epamMu Ta pU3UKaMU O€3MEKU MAaLIEHTIB Y
JTIKapHAHUX yMOBaX. BOHM BHUKOpHCTaIM SIK KUIBKICHI, TaK 1 SKICHI JaHi, 30KpemMa
IHTEpB’I0 3 TAlllEHTaMU 1 MEANEPCOHAJIOM, a TaKOX aHalll3 IHIMICHTIB O€3MeKH.
PesynpraTy mokazanu, 1o MOBHI Oap’€pW 3HAYHO MiJBUINYIOTh PU3UK MEIUIHUX
MOMMJIOK 1 HEraTHBHO BIUIMBAIOTh HAa KOMYHIKAI[I0O MDK Yy4YaCHHUKaMHU MPOLECY
nikyBaHHs. llamieHTn 3 OOMEXKEHMMHM MOBHMMH HaBUYKaMHM BIIUyBaJld CTpax,
HEpPO3yMIHHS Ta HEIOBIPY. ABTOpHM BiJIMIYalOTh, II0 BUKOPUCTAHHSA TpodeciitHux

MepeKIajladiB € BAXKJIMBHUM, aje HE 3aBXKIU JOCTaTHIM 3ax0J0M JJisg MiHIMi3allii
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pusukiB. BOHM TakoX 3BepTalOTh yBary Ha MOTpeOy MiABUIICHHS MOBHOI Ta
KyJIbTYpPHOI KOMIIETEHTHOCTI TepcoHany. Lle mocnmimkeHHs copuse TIUOIIOMy
PO3YMIHHIO pOJII KOMYHIKaIlii y 3a0e3neueHHi O€3MeKd TAaIll€eHTiB. Y I[hOMY
JOCTIJPKEHHI  3aCTOCOBAaHO KOMIUIGKCHHMH  IIAXid, 3acHOBaHMM Ha  aHa3l
CHUCTEMATUYHHUX OTJISAIB 1 eMIIpUYHUX POoOIT y cdepl MeaudHoi KoMyHikalii. bymo
IIPOBE/ICHO KOHTEHT-aHajll3 HAayKOBUX JIKEpeN, 10 BHUCBITIIOIOTH BIUIUB MOBHHUX
O6ap’epiB Ha AKICTh MEAMYHOI JOTIOMOTH, 3 aKIEHTOM Ha poii mpodeciitHux
nepekianaydiB. BUKOpUCTAaHO METOJ MOPIBHSJIBHOTO AaHali3y i 31CTaBJICHHS
pPEe3yNbTATIB PI3HUX JOCTIIHKEHDb IMIOAO HAJaHHS MOBHOI HMIATPUMKH Y MEIUYHUX
yctaHoBax. KpiM TOro, po3riasiHyTO KUIBKICHI JaHl MpPO YacTOTy BHKOPHUCTAHHS
MTOCJIYT TepeKIaay Ta SKICHI CBITUEHHS MPO 0e3MeKOB1 PU3UKH, TTOB’sA3aH1 3 MOBHUMU
O0ap’epamu. Takuii MyJIbTHUAUCIHUIUTIHAPHAN MIJIX1] JTO3BOJSE KOMILJIEKCHO OI[IHUTH
mpoOJjeMaTUKy 1 3alpoloOHyBaTH PEKOMEHAAIl /g MPaKTUYHOI MEIUIIMHH Ta
YIPaBIIIHHSI OXOPOHOIO 3/I0POB 5.

Pesyabtatn Ta 00roBopenHsi./Results and discussion. Y cdepi ekctpenoi
MEIUYHOI JOTIOMOTH Ta JOIJIAIYy 3a XBOPUMH, OCOOJMBO Ha €Tarax IMEepBUHHOI
OLIIHKA CTaHy Malll€HTa, MOBHA KOMYHIKAllil € KIIOYOBHM IHCTPYMEHTOM, IO
3a0e3nedye TOYHICTh J1arHOCTHKH, IIBUAKICTh YXBAJICHHS pIllIeHb 1 Oe€3MeKy
JTIKyBaJlbHOTO Tiporiecy. [lapamenuku Ta MeAW4YHI CECTPH, SIKI MEPIIUMHU
KOHTAKTYIOTh 13 TAIllEHTOM, 3000B’s13aH1 OMEPATUBHO 30MpaTH aHAMHE3, BU3HAYATH
OCHOBHI CHUMIITOMH, YTOYHIOBATH OCOOJIMBOCTI XPOHIYHUX 3aXBOPIOBaHb, ajeprii,
MEIMKAaMEHTO3HOI iCTOpii TOmIO. Yce 1€ BUMarae He JIMIIe MEeAUYHUX 3HaHb, a U
c(hopMOBaHOI KOMYHIKATUBHOI KOMIIETEHTHOCTI.

MogBHa Oap’epHicTh y poOOTI MapaMeauka BUHUKAE HE JIMIIE BHACIIIOK
PI3HOMOBHOCT! (KOJIM TAIllIEHT HE BOJIOMIE JIEPKABHOK MOBOIO), a M y BHMaJKax
(G1310JIOTIYHUX, TICUXOJIOTIYHUX a00 COIIATIBHUX OOMEXKEHb, SKi YCKJIQJIHIOIOTH
KOMYHIKAIO.

MoBHy Oap’€pHICTh CTBOPIOE CIIJIKYBAaHHS, SIKIIO Ti, 3 KUM CILIKYIOTbCS
rapaMeJINKH, — I1e: 1H03eMIIi, O1KEeHIT, TPECTaBHUKHA HAIllOHAILHUX MCHIIIHMH, SKi HE

PO3YMIIOTh MOBH TapaMeInka ado po3yMilOTh JIUIIE YaCTKOBO, HANPHUKIIAJ, ITiJl Yac
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BOEHHOTO KOHQIIKTY B YKpaiHi MEAUKHA YacTO MAalTh CIPaBY 3 JIIOABMU 3 IHIIIUX
KpaiH 4d PEriOHIB 13 BIAMIHHOIO MOBOIO CIIJIKYyBaHHS, MAIlEHTH y HMIOKOBOMY a0o
NaHIYHOMY CTaHl, KOJU MOBJICHHS CTa€ ypUBYACTHM, HEJIOTTYHMM a00 MOBHICTIO
OJIOKYETBCS; HEMOBHI IMAITIEHTH, TIIyX1 a00 JI0IU 3 pO3jaJaMyi MOBIICHHS, JJISI SKHX
3BHYaAlHI CJIOBECHI I1HCTPYKIIi CTalOTh HENPHUJATHUMHU;, MAJICHBKI [ITH, SKI HE
BOJIOJIIOTHh BIJMOBITHUM CJIOBHHKOBUM 3aracoM ab0 He MOXKYTh YITKO Ha3BaTu
CUMITOMH 3aXBOPIOBAHHA; IMCHUXIYHO XBOpPI MaIi€HTH abo Ti, XTO mMepeOyBae Iif
BILJIUBOM TNICUXOAKTUBHUX PEUOBUH, CIIOTBOPEHO CIPUIMAIOTh PEANbHICTh 1 HE 3/1aTHI
aJICKBaTHO KOMYHIKYBaTH.

Y 1mux BUIMagKax TapaMeIuK OIWHSETHCS B CHTYyallli, KOMH TpauIliiiHa
BepOasibHa MOJIENb JIarHOCTUYHOTO CHUIKYBaHHS HE Mpallo€, a 4yac Ha MPUUHSATTA
pimieHHs OOMEXeHUU. 3a TaKuX yMOB OyIb-IKUH KOMYHIKaTUBHHI Oap’ep MoOxke
MPU3BECTH /10 MOMUIIKOBOI JIarHOCTUKH, HEMPaBUILHO OOpaHOi TAaKTUKH JOIIOMOTH
a00 HeOe3nmeyHux JUIsl KUTTA MaHimyssiii. Tomy 3aBaaHHs ¢axiBusg — HE JUIIE
MOCTaBUTH TPABUIIbHI 3alWTaHHSA, a W 3aCTOCYBaTH TAaKTUKY aJarTOBAaHOTO
CHUIKYBaHHS, MAaKCUMAJIBHO 3p0O3YMIJIOTO JIJIsi KOHKPETHOTO MaIli€HTA.

OmHuM 13 3aBIaHb JOCTIIKEHHS € BH3HAYCHHS KIIIOUOBUX YMOB, 32 SIKHX
KOMYHIKAIlsl MK MEIMYHHM IPAIIBHUKOM 1 TAIIEHTOM 3QJIMIIAETHCSA €(EKTUBHOIO
nonpu MoBHI Oap’epu. [lo HMX HanexaTh: BUKOPHUCTAHHS CIPOIICHHUX 3alUTaHb,
HeBepOanbHa MIATPUMKA, 3aly4YEHHS MEpeKiIaadiB, 3aCTOCYBaHHS Bi3yaJlbHUX
MarepianiB abo0 [OAaTKiB I Tepekiaay. BoaHouac mnapamMeauKk Ma€ BMITH
IHTEpNPETYBAaTU HE JIMIIE 3MICT, @ i eMOLIIITHUI KOHTEKCT BUCIIOBIIIOBaHb XBOPOTO,
3Ba)Kar04yu Ha MOro KyJbTypHE TJI0, BIK Ta ICUXOEMOLIMHUI CTaH.

[Ile oaHe 3aBAaHHS MOJSTa€ y BCTAHOBJIEHH] POJI KOMYHIKATUBHOI MiITOTOBKU
y npodeciiiHiil MAroToBLl MEIUYHUX MpaliBHUKIB. OCBiTa MallOyTHIX apamMeauKiB
Ma€ BKJIIOYATH HE JIMIIE 3aCBOECHHS CTAHNAPTIB CIIJIKYBaHHS, aje ¥ TpeHyBaHHS
CUTyallii 3 MOBHMUMH YM KOTHITUBHMMH Oap’epaMu, a TaKOXX MOJICIIFOBAHHS
MDKKYJIBTYPHOI B3aemojii. Takok BaXKJIUWBO chOpPMYyBaTH YCBIJJOMJIEHHS TOTO, IIO
HETOYHICTh Yy KOMYHIKAIlli HE € «HECYTTEBOIO TIOMHJIKOIO», a TMOTEHIIHHUM

YUHHUKOM PU3UKY JUIsl MalllEHTAa.
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Ha ocHOBI BuIeonucanoro MoxHa c)OpMyTIOBaTH TaKi peKOMEHIAITI1:

o dbopMyBaTH B TIapaMEAWKIB YCBIIOMJICHHS MOBHOI YYTJIMBOCTI —
PO3yMIHHS, 1110 HE BCl MAIIIEHTH MOXYTb BUCIIOBUTHUCS, ajieé KOXKEH 3aCIyroBye OyTH
OYyTHUM;

o PO3BUBATH AaJaNTHUBHE MHUCICHHS: BAKJIMBO BMITH 3MIHIOBaTH CTHJIb
KOMYHIKaIIii 3aJIeXKHO B1Jl CUTYaIlIi;

o BIIPOBAPKYBAaTH B CUCTEM1 €KCTPEHOI MEAMYHOI JOIMOMOTH yHI1(pikoBaH1
MPOTOKOJIU CHIJIKYBaHHS B yMOBaX MOBHOI 0ap’€pHOCTI;

o PO3IIMPIOBATH TEXHIYHI pecypcH sl KOMYyHIKaIlli: MOOUIbHI J0JIaTKH,
raJKETH 31 MIBUJIKUMU NIEPEKIalaMi, Bi3yallbHl IHCTPYMEHTH;

o 3a0e3MeuyBaT MDKCEKTOPAJIbHY CIHIBIpaLl0 — 3 MepeKIagadyaMu,
MICUXOJIOTAMH, JIIHI'BICTAMH, COLIIAJIbBHUMHU CIIY>KOaMH.

AHani3 3apyODKHUX JTOCIHIKEHb 3aCBITYMB, III0 MOBHA KOMYHIKAIliSl BIAIrpae
KJIFOUOBY pOJib y 3a0e3nedeHH] e()eKTUBHOI JA1arHOCTUKU Ta JIKYBaHHs, 0COOJIMBO B
po0OOTI mMapamMeAuKiB, MEJACECTep Ta IHIIOTO IMEpPCOHANly, IO Ma€ CIpaBy 3
NamieHTaMM  PI3HOTO  MOBHOIO  CepeloBMINA. Tak, pe3yiabTaTH 3MIIIAHOTO
nociipkeHHs: F. van Rosse ta cmiBaBT. (2016) noBoAsTh, 1110 MOBHI 0ap’epu IpsiMO
BIUIMBAIOTh Ha PiBE€Hb MAIlIEHTCHKOT OC3MEKH: 3HAYHO ITiIBUIIYETHCS PU3UK MTOMHUIIOK
y JI03yBaHHI JIKIB, XMOHOI 1HTEpHIpeTaIlii CHMIITOMIB, & TAKO)XK BUHUKAE HEJIOBIpPA 10
MEIMYHOTO MEPCOHATY.

Boanouac, nocmimkenns J. Ryan Tta cmiBaBt. (2017) miaTBepauiao HU3bKUMN
piBEHb 3aTy4YeHHs NpoQeciiHUX NepeKIaiadiB HaBITh y pa3l OY€BUIHOI OTpeOH, 110
CTBOPIOE JOJIATKOBI PU3HUKHU IS TAIIEHTIB 3 0OMEXKEHUM 3HAaHHSIM MOBH. 3TiTHO 3
BHCHOBKaMH, HaJlaHHS MOBHOI MIATPUMKU HE 3aBXKIU € CUCTEMHHUM IIPOIIECOM, 1 I1e
4acTO 3aJICKUTH BiJ] 1HII[IATUBU OKPEMHUX MpAaIiBHUKIB a00 0OCTaBUH KOHKPETHOI'O
3aKyamy.

Pob6ora H. Al Shamsi ta in. (2020) y cucTeMaTHYHOMY OIJIAII IMigKpecnIa,
[0 HAJlaHHA MEepeKJIaJallbKUX TMOCIAYr CYTTEBO MOKpallye KOMYHIKAI[IO MIiX
MeIUKaMH W TaI[lEHTaMH, 3HUKYE PIBEHb CTPECY B 000X CTOPIH, a TAKOXK MOKPAILy€e

KJIIHIYHI PE3yJNbTaTH. ABTOPU HAroJOLIYIOTh, 110 BAXKJIMBUM € HE JIMILIE MEpeKiaj
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CliB, @ M PO3yMIHHS KOHTEKCTy, HaMipiB, KYyJIbTYpHHX OYIKyBaHb MAI[lEHTA, IO
noTpedye pO3BUTKY MIKKYIBTYPHOI KOMIIETEHTHOCTI Yy THPalliBHHUKIB EKCTPEHOT
JIAHKH.

OTxe, pe3yNbTaTu JOCIIHKEHb 1al0Th MiJICTaBU CTBEPKYBATH, 110 HAsIBHICTh
a00 BIJICYTHICTh €()eKTUBHOI MOBHO1 KOMYHIKalIlii, 0COOJIMBO Ha €Tarax JiarHOCTHKH,
0e3Iocepe/IHbO BIUIMBAE HA SIKICTh MEAUYHOI IonoMoru. Lle Mae BpaxoByBaTucCs mnpu
dbopMyBaHHI OCBITHIX TpOrpaM IS IMapaMeIuKiB Ta MEICECTEp, a TaKOX TIpHU
pO3p0o0IIi BHYTPIIIHBOJIKAPHSAHUX IPOTOKOJIB B3a€EMOJII 3 MAaIllEHTaMH, SKI HE
BOJIOZIIOTH JIEP>KaBHOIO MOBOIO Ha JIOCTaTHbOMY PiBHI.

BucnoBku./Conclusions. MoBHa 0ap’e€pHICTh € CEpPHO3HUM BHKIUKOM Yy
po0OOTI mapaMeNuKiB, OCOOJMBO B EKCTPEHUX CHUTYaIlisiX, J€ Yac 1 TOYHICTb
KOMYHIKaIlll BIIITParOTh BHUpPIMIAJIBHY pOJib y 30€epekeHHl XUTTA. HemoxiauBicTh
OTpUMATH TOBHY W JIOCTOBIpHY 1H(OpMAIIIO BiJ TAaIll€eHTa YCKJIAJHIOE IMPOIIEC
JIarHOCTUKH, TIJBUINYE PHU3UKU TOMUJIOK Ta 3HIXKYE €(EKTUBHICTh HaJaHHSA
MEJIUYHO1 JOIIOMOTH.

AHaJi3 TUMIOBUX CHUTYaIliil MOKa3ye, 1[0 MOBHI TPYAHOIIl BUHUKAIOThH HE JIUIIIE
4yepe3 Ppi3HOMOBHICTh, aje W YHAcHioK (Hi3uyHOro abo MCHXOJOTIYHOTO CTaHy
namieHTa. ToMy mapamMenuKy TMOBUHHI BOJIOAITH HE JuIlle (paxOBUMH 3HAHHSIMU, a U
aJanTHBHUMH KOMYHIKaTHBHUMHM HaBHYKaMU — B1J] HeBEpOAJIbHOTO CHIJIKYBaHHS J0
BOJIOJIIHHA 0a30BHUMH (Ppa3zaMu 1HO3EMHUMH MOBAMH.

Po3poOka  crmemiandizoBaHUX ~ HaBYAJIBHUX  MpOTpaM,  BIPOBAKECHHS
MyJIbTUMEAIMHUX 3ac001B KOMYHIKaIli Ta (QOpMyBaHHS MOBHOI YYTJIMBOCTI SK
CKIamoBoi TpodeciiiHol eTHKM € BaXJIMBUMHU KPOKaMHU IS TOKpAIIECHHS
B32EMOPO3YMIHHS MK MEIMKaMU Ta MaI[lEeHTaMH.

OTxe, momoNdaHHsT MOBHMX Oap’€piB — HE JIMILE MUTAHHS JIHTBICTUKH, a U
KOMITIOHEHT BHCOKOSKICHOI, TyMaHHOI Ta €(EeKTHBHOI MEIANYHOI JOTIOMOTH.
VY 1ockoHalIeHHST KOMYHIKaIlli B JAIarHOCTUYHOMY TPOIECi — IUISAX JO ITiIBUIICHHS

0e3MeKH MallieHTa, ONepPaTUBHOCTI pilIEHb Ta MPO(ECIHOro 3pOCTaHHS MapaMeauKa.
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YK : 616.36-003.826-06:616.61-02:616.379-008.64]-036.1-08-039.76
OBI'PYHTYBAHHSA KOPEKIII JUC®YHKIIII EHJIOTEJIIIO
KBEPUETHHOM Y KOMIUVIEKCHOMY JIIKYBAHHI
HEAJIKOI'OJIBHOI'O CTEATOTENATUTY TA JIABETUYHOI
XBOPOBHM HUPOK Y XBOPUX HA IIYKPOBUM JIABET THUITY 2

Komro0iituyk 3opsina fipociiaBiBHa

AcucteHt kadeapu,

JloxTop dimocodii,

BykoBUHCHKHI AepKaBHUN MEIUIHHUI YHIBEPCUTET,
YepHiBii, YkpaiHa

bosTyH AHacracisa BosioaumupiBHa

IHenTeckyn Baagucaas Lt

Crynentu 5 kypcy

2 rpynu MenuyHoro ¢gakynbrety Ne 1
BykoBUHCHKHUI Jep>KaBHUI MEIUUHUN YHIBEPCUTET,
YepHiBii, YkpaiHa

Beryn. IlykpoBuii niaber 2 Ty YacTO YCKIAAHIOETBCS PO3BUTKOM
HEAJKOTOJIbHOTO CTEATOTENATUTyY Ta 11a0eTUYHOT XBOPOOU HUPOK, IO 00'€THYIOTHCSA
CHUTbHUMH ~ MATOTCHETUYHHUMH  MEXaHi3MaMH,  30KpeMa  CHJIIOTENAIbHOIO
mucyHkuiero. Kopekiist 1boro nopyueHHs € BaKJIUBOIO CKJIaJ0BOI0 KOMILIEKCHOTO
JTiKyBaHHSI. Y pPOOOTI pO3MIISIHYTO MAOIIIBHICTh 3aCTOCYBaHHS KBEPIETHHY SIK
MOTEHILIMHOTO EHJIOTEIIUIPOTEKTOpa y TMOEAHAHHI 3 0a30BOI0 Tepari€ro, M0
BIJIKPUBAE HOB1 MOJIMBOCTI ISl TOKpAIIeHHs €()eKTUBHOCTI JIKYBaHHS MALIE€HTIB 13
JTAHO0 KOMOPOITHOIO MATOJIOTIETO.

Mera po6otu. Metoro nociikeHHss Oyjo 3’siCyBaHHA HMOBIPHOTO BIUIMBY
KOMILJIEKCY 3aco0iB  MeT(opMiHy, po3yBacTaTHHY, ecceHiiaire ¢opre H Ta
KBEPIETHHY Ha COYHKIIOHATBHUN CTaH CHJOTENII0, SKUW € YUHHUKOM
MPOTPECYBAHHS HEAJIKOTOJIBHOIO CTEATOrenaTUTy Ta A1a0eTUYHOI XBOPOOU HUPOK Y
XBOPUX Ha I[yKPOBHII /1iadeT TUmy 2.

Marepian ta Mmetoau. [IpoBeneHi JOCHIKEHHS B JUHAMII JIIKyBaHHS y 60

XBOpPUX Ha HEAJTKOTOJbHUWA CTEaTOrenaTtuT 13 IyKpOBUM niaderoM Tumy 2 Ta
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niabetnyHoro xBopoboro Hupok I-III cranii. 3anexxHo BiA MpU3HAYEHOTO JIIKYBaHHSA
3a BUIAJKOBOIO O3HAKOIO 0OCTexeHl XBopi Oynu mopineHi Ha 2 rpynu: (1 rpyma —
KOHTpOJIbHA: 28 0Ci0) OTpUMYBAJIU TIMOKAJIOPIMHY JIE€TY 3 ypaxyBaHHSIM OOMEKEHb
aietn Ne 9, eccenmianbhi docdominian (Eccenmiane ¢popre H ) 300 mr mo 2 xarmc.
3 pasu Ha jaeHb) 30 AHIB 3 METOIO JIIKYBaHHS HEAJIKOIOJBHOIO CTEATOTENaTUTry, 3
METOI0 JIIKYBaHHS IIYKpOBOro mJia0eTy TuIly 2 Ta TINepiimnijaeMii Npu3HadaIu
Metdopminy riapoxmopun 1000 mr Ha 100y, posyBactatuH (5 mr 1 pa3 y JeHb)
yOpoJIoBXK 1 micals. 2 Tpyny ckjiaaiau naiieHT (32 ocodu), sKi, OKpIM aHAJIOTTYHUX
JIETUYHUX PEKOMEHJallll, ecceHIalbHuX QocdomimiaiB, TiMOTIiKeMi3youoi Ta
TIMOMIMIAEMIUHOI Tepamii ynpoJoBXK MICSIS, J0JATKOBO OTPUMYBAIW Npemnapar
kBepuetuHy Ta ToBigoHy (KopsituH) mo 500 mr BHyTpimHbOBeHHO y 100 wmi
130TOHIYHOT'O PO3UYHMHY HATPIiIO XJOpUaY) yrpoaoBxk 10 auiB. CepeaHiil Bik Mari€HTIB
ckinaB (53,8+3,52) pokiB. ['pyny mnopiBusiHHS ckianu 30 3mopoBux ocid (30)
BIIMOBIAHOTO BIKYy. JlocmimkeHHsS (QYHKIIN €HIOTENI0 MPOBOJUIN HEIHBAa3UBHUM
METOJIOM IIIIXOM BH3HA4YCHHS eHJoTeli3anexxHoi BazoamaTaii (E3B/]) mieuoBoi
apTepii, BHUKOPHUCTOBYIOYM TNpo0y 3 pEaKTHBHOIO TilepeMicl0 Ha amaparti
ALOKA-4000 (Smonist). Bumipm mTpoBOIWIMCS TPHUPA30BO 3a CTAHIAPTHOIO
metoaukoro Celermajer D. S. i cmiBaBT. y Mmoaudikanii Kpasuyn I1. T'. i3 criBagrT., a
TaKOX 3a BMICTOM Yy KpoBi ctaOumbHux MetabomitiB NO (HiTpuTiB, HITpaTiB) 3a
metomom L.C. Green i3 cmiBaBT. MeTofoM iMmyHodepmeHnTHoro anamizy (IDA),
KUTBKICTIO IeCKBaMOBaHUX (3yiieHnx ) enaorenionuTis (KIE).

Pe3syabTaTtu gociaigaxeHHss Ta iX o0roBopeHHs. J[ns mepeBipKd CTyNeHs
EHAO0TENUIPOTEKTOPHOTO eekTy KBepeTtuny Ha Tiii peKOMEHA0BAHOI TPOTOKOIOM
Tepamnii, y xBopux BuzHauanu mapkepu EJI. Tak, icrotHo 3Hmwkenuii (y 1,7 pasu) mo
nikyBanHs BMicT NO y xBopux 1-i rpymnu 3pic He BiporigHo (p>0,05), a 'y 2-i rpymi —
y 1,5 pasm (p<0,05), mo M™MOKHa TOSICHUTH BIUIMBOM KBepleTuHy, sk
€H/I0TENIONPOTEKTOPA, a TAKOXK 132 PaXyHOK MET(HOPMIHY, SIKUM 3HUXKYE CTYIIHb [P 1
COpHsi€ 3MEHIICHHIO Macu Tia, 3HWKEHHIO PIBHA TiHepiinigeMii Ta HMOBIPHOCTI
BIIKJIAJIaHHA TIPOaTeporeHHux (Qpakiiii cybeHmorenianbHO. [CTOTHO 3HWXKEHA Yy

xBopux 000x rpyn a0 jgikyBanHa E3BJI ITA (y 1,7 pa3u) micis JaikyBaHHS 3pocia y
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1,8 paszu (p<0,05) nuire y xBopux 2 rpynu i AOCATNIa HOPMAaTUBHUX 3HAYEHb, IO €
CBIJUEHHSM BIJHOBJIGHHS CYJWHHOTO TOHYCY (Tabn. 2). Jlo mikyBaHHS MOKa3HHUK
KJIE y xBopux 000X Trpyn MepeBUIyBalia HOPMATHBHI TOKa3HMKU y 1,9 pasu
(p<0,05). Bognowac, KJIE y BignmoBigp Ha TpoOBeJCHE JIKyBaHHS BIPOTIAHO
3HM3MIack: y xBopux 1 rpymu — Ha 14,4 %, 2 rpynu — Ha 38,2 % (p<0,05) i3
HAsBHICTIO BipOTiHOT MKTpynoBoi pi3Hulll (p<0,05) Ta GpakTHUHOIO HOpMAaTI3AIliE0
MOKa3HUKa y XBopux 2 rpynu. OTpuMaHi pe3yiabTaTu CBiIYaTh MpoO Te€, IO 1 CTaTHHH,
1 E®JI, 1 Kepuetun BOJOAIIOTH BIPOTIHUM EHJIOTETIHNPOTEKTOPUM €(PEeKTOM,
onHak BIUIMB KBepueruHy — BHUpIIANbHUNA, MPUYOMY JIOCSITAETHCS 3a BIAHOCHO
KOPOTKUU TIEPiof] 3aCTOCYBaHHS.

BucnoBok. KommiekcHa Teparis HEaJIKOTOJIBHOIO CTEaTOrenartury Ta
IYKPOBOro Aia0eTy Tuiy 2 13 J1a0ETUYHOI XBOPOOOI HUPOK 32 JIOMOMOTOIO
ecceHliagbHuX (GocQoiniiiB, CTATUHIB Ta METHOPMIHY 3 J0JaBaHHSAM Ipenapary
KBEPLIETUHY € BHIIOI 3a €(EeKTUBHICTIO BIJ TPATUIIAHOI Teparii, OCKUIbKH
BIIHOBJIO€ (DYHKI[IOHATBHUNW CTaH €HJIOTENII0, TOOTO CIPHUSE 3HUKEHHIO KUIBKOCTI
J€CKBAMOBAaHUX  €HJOTENIONUTIB, 3pPOCTAaHHIO MOKAa3HUKA EHAOTENIN3aJIekKHOT

Ba30IWJISATALlll [IJIEYOBOI apTepii, BMICTY B KPOBI MOHOOKCHU/Y HITPOTEHY.
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MNPOPLIAKTHKA BILIT-IHOEKIII HA CYYACHOMY ETAIII

Ksasumona CeBna baxrisipiBaa

HectepuoBa Codisa OnexcanapiBua

Crynentu

Caenuenko Maprapura IOpiiBHa

noKTop dimocodii, acucTeHT Kadeapu 1HPEKIIHHUX XBOPOO,
TUTAYNX 1HPEKIIHHIX XBOpoO Ta dTusiarpii

M. XapkiB, YkpaiHna

AkTtyaasHicTh: Bipyc maminomu moguau (BIJI) € nmocuts mnommupeHuM
BIpyCOM, SIKUM TepeaaeThcsi crareBuM IumixoM. BILJI craHOBUTE cepiio3Hy 3arpo3y
U JKATTSA, 00 MOXKE€ CIPUYMHUTU PO3BUTOK OHKOJIOTIYHMX 3aXBOPIOBAaHb IIMHKU
MaTKl, aHycy Ta ropraHi. OgHUM 3 METOIIB cheuu(diuHoi NPODUIAKTUKU €
BakiMHauisg. Ha cborognimHid neHp B YKpaiHi 3apeecTpoBaHO 3 mpenapatd Ajs
NpOQUIAKTUKA PO3BUTKY MamiJIOMOBIpYCHOI 1H(EKIiT Ta 0OyMOBJIEHOIO HEIO
oHKoOJIor1yHOi marojorii — I'apgacun 4, lapmacun 9 Tta llepBapukc. Ha xanb, B
VYkpaini TOCUTh HU3bKUN piBEHb 0013HAHOCTI cepell OaThKIB Ta MiAJITKIB, MO0
BaKIMHAIli, TAKOK BIUIMBAIOTh MI(QU NP0 Pi3HI YCKIAJHEHHS MICHs IIETUIEHb, L0
3MEHIIIy€ PIBHI OXOIUICHHS BakKIMHAIIEK. [IpOCBITHUIIBKA MISUIBHICTH CEpel
MEIUYHUX MPAIIBHUKIB Ta HACEJIICHHS MPO BAXJIUBICTh MIETUICHHS 1JIs1 TPO(ITaKTUKH
BIUI-indexuii cipusituMe 30€pexeHHIO 310POB’ sl HACTYITHUX MOKOJIIHb.

Mera pobotu: OriHUTH e(PEeKTUBHICTh BaKIUHAI i1 MOPODUIAKTUKU
ManiJoMOBIpYCHOT 1H(EKIIT NUIIXOM PETPOCHEKTUBHOTO AaHAII3y 3a JOMOMOTrOI0
HassBHUX HayKOBUX JOCIIIKEHb.

Marepiaaum Ta wmetoam: I[IpoBeaeHO pETPOCHEKTUBHMI aHaANI3 HAasSBHUX
KJIIHIYHUX JOCIIIKEHb BCECBITHBOI 0a3W maHuX AoKa30Boi memuumuau Pubmed Tta
cuctemu Google Scholar.

Pe3yabTatu Ta odroBopenHsi: Bipyc manisiomu moauau (BILI) mae monan
200 pi3HMX TEHOTHIIIB, SIKI MEPEAAIOTHCA CTATEBUM ILISAXOM ab0 HpH MPSIMOMY
KOHTAaKT1 31 MIKIPOI, M0 CIPHUSAE MIHPOKOMY PO3MOBCIOKCHHIO JIaHO1 MATOJIOTII.

BIIJl € npuunMHOIO 3HAYHOI KUIBKOCTI 3aXBOPIOBAaHb, AK JOOPOSKICHUX, TaK 1
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nepepaKoBUX YTBOPEHb Ta Pi3HUX BUAIB paky. [lepcuctyroua BipycHa iHGeEKIis, 110
oOymosnena renotunamu BIIJI Bucokoro pusuky, Takumu sik 16 1 18, BUKITUKaIOTh
npuou3Ho 70% yciX BHIAJKIB paKy IIMHKH MaTKK B ycbomy cBiti. [1, 2]. ImyHHa
cuctema y 90% BunaakiB caMOCTIHO CHPaBISETHCS 3 BIPYCOM MAIJIOMH JIIOJAUHU
IPOTSTOM JIBOX POKIB MICIIS 3apaKEHHS, alie Y JeAKUX JTojiel 1HPEKIlis MePCUCTYE Ta
IEPEXOUTh y XpOHIUHY (opMmy Ta crpuse po3BUTKY oHkosorii [3]. Haituacrimre
iH(}IKyBaHHS BiIOYBa€ThCS 3 TIOYATKOM CTaTE€BOTO KUTTS y Bitli 17-25 pokis [1, 7]. V
3B’SI3KY 3 ITUM, HaWOLIbIl €(EeKTUBHO MOYMHATH BaKIMHOMPOQIIAKTHKY MITAM Ta
miritkam y 12-15 pokiB, 10 modaTky cekcyalbHUX KOHTAkTiB [1, 9]. ¥V cBiTi icHye
JIeKUJIbKa BUJIIB BaKIMH, K1 BIJIPI3HSAIOTHCS 32 BMICTOM aHTUTEHIB: JBOKOMIIOHEHTHA
(LlepBapuxkc), 4-komnonentHa (I'apmacun 4) ta 9-tu komnonentHa (I'apmacun 9).
JIBOKOMIIOHETHA ~ Ta  YOTUPHOXKOMIIOHEHTHB  BAaKIMHU  Jy)K€  IIHPOKO
BUKOPUCTOBYBaHI y CBITI, BOHM 3a0e3rneuyroTh 3axuct Big 4 tumis BIUI (6, 11,
16, 18). Tunu 6 ta 11 3a3BHuail cipuuuHSIOTH 10 90% BUIAIKIB aHOTCHITATBHHUX
0opomaBok, Tomi sk 16 Ta 18 MOXyTh BHKJIHMKATH OHKOJIOTi4HI ypakeHHs [4]. V
crarti “Journal of the National Cancer Institute” 2024 poxy, AOCTITHUKH TPUHIILIH
70 BUCHOBKY, 10 BakUuHauig 10 14 pokiB 3a0e3neuye HaWBUIIUN PIBEHb 3aXHUCTY,
10 CIPHSIE 3HWKECHHIO PU3MKIB PO3BUTKY PaKy HIMHKH MAaTK{A y mojaibiiomy [5].
[Tonpu noBeneHy eheKTUBHY Jit0 BakIMH, piBeHb merieHs npotu BIUJI B Ykpaini
HU3BKUN, 10 IMOBIPHO TOB’A3aHO 3 HEIOCTATHHOI MPOIH(POPMOBAHICTIO HACEIECHHS
Ta BUCOKOIO BapTicTio BakiuuHM [5, 6, 8]. Hapasi Bakiuna npotu BILJI He BXOaUTh 110
HamionanpHOoro kanmeHaaps mNpoMUIAKTUYHUX IICTUIeHb, ajieé IUIAHYeTbCs 1l
BKJItoueHHs 3 2026 poky mis aiBuat 12-13 pokis [1].

3rinno nanuM HarioHanpHOTO KaHtep-peectpy y 2023 pori B Ykpaini Oyio
3apeecTpoBaHo 2962 HOBUX BUMNAJKIB paKy IIUHKH MaTKH, 3 akux 1075 3aBeprumiucs
aeranbHO [1]. BOO3 3aknmukae miATpUMYyBaTH BCEOCSHKHY CTPATETIIO eleMiHallii paky
IIUIAKA MaTKH, TUIIXOM BIIPOBAKEHHS 000B’S3KOBOT BaKIMHAITT /TSl AiBYAT a0 15
pokiB Ha piBHi He MeHIIe 90 % mo 2030 poky [2].

BucHoBok: BakmuHaiis € BHCOKOC(PEKTUBHHM CIIOCOOOM MPOMITaKTUKU

noOposikicHux Ta 3i0skicHux BllJI-aconioBanux 3axBoptoBaHb. IIpocBiTHHUIIBKA
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poboTa cepem MEOUYHMX TMPAIIBHUKIB Ta HACENEHHS MO0 TIEpeBaru
iMyHOTIpOoiTaKTUKa B TIOEIHAHHI 31 CKPUHIHTOM € KJIIOYOBHUMHU 10 30€peXeHHS

310pOB’S1 MaOyTHIX MTOKOJIiHb.
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PIBUYHA ITPALHE3JIATHICTD TA CTOMJIEHHA ITPH
IHNEPEPUBYACTHUX CTATUYHHUX 3YCHUJJIAX

Jle:xxknboBa Ouiena BacuiiBHa,

K.MEJ.H., JOIICHT

Capaduniok Jlapuca AnaroJtiiBHa,

1.6.H., mpodecop

Anapomyk Ouasra BacuiiBna,

K.M€J.H., JOIICHT

Hleunmen Bosoaumup Iroposuy

BHUKJIaJa4-CTAXKUCT

Binnunpkuii HarioHansHUM MeTuUHUKN yHIBepcuTeT iM. M. 1. [Tuporosa

Beryn. ¥V cyyacHHMX yMOBax pO3BUTKY MEIWIIMHU, 3POCTaHHS IHTEpECy M0
30epexeHHsT TpodeciitHoro 370poB’St Ta MIABUIIEHHS €()EKTUBHOCTI Tpaili,
0COOJIMBOI aKTyaJIbHOCTI HaOyBa€ BUBYEHHS (PI3MYHOI Hpale3qaTHOCT1 JIOAUHHU.
OnHuM 13 BaXXJIMBHX aCIIEKTIB LI1€1 TPOOIEMH € TOCHIIKEHHS BIUIUBY MEPEPUBUYACTHX
CTaTUYHMX 3YCWJIb Ha (PYHKIIOHAIBHUN CTaH OpraHi3My Ta HOTO 3JaTHICTH J0
TPUBAJIOTO BUKOHAHHS (DI3UYHUX HaBaHTaXEHb. AHam3 (i310JOTYHUX 3MIH TpPH
TaKUX 3yCHIUIAX Ja€ 3MOTY TJIHMOIIE 3pO3yMITH MEXaHI3MHM ajanTarii M’ sI31B 10
HaBaHTAXXEHHsI, IIBUIKICTh iX BIJHOBJICHHS Ta BIUIMB PI3HUX PEXKUMIB Ipali Ha
e(eKTUBHICTh 1 BUTpHUBAIICTh. HaykoBO OOIpyHTOBaHE BHMKOPUCTAaHHSA IEPEPB Yy
poOOTI J103BOJISIE THMYACOBO YCYyBaTH TMTPOIECH TalbMyBaHHSA, IJIBUILYIOYH
AKTUBHICTh MEXaHI3MIB BIJHOBJICHHS, 110 O€3MOCEPEIHBO BIUIMBAE HA 30€pEKEHHS
npane3aatHocTi. IlepepuBYacTIiCTh y mpoliecax poOOTH Ta BIANMOYHMHKY CTBOPIOE
YMOBH, WIO0 CHOPUSIIOTH PO3BUTKY OUIBII TIMOOKMX PIBHIB BTOMH, HIK TIpH
Oe3nepepBHUX 3YCWIISAX, 1 MPU3BOAUTH JO OUIBINIOI MOOUTIZaIli E€HEePreTUYHUX
pecypciB BOJIOKOH, IIO 3HAXOJAThCS MiJ 3aXHUCTOM OXOPOHHOIO TajJbMYyBaHHS.
[lepepuByacTrii  XapakTep HaBaHTAKEHHA  ChOpuse  MOmid  MoOum3arii
EHEePreTUYHUX PECYPCIB M SI30BHUX BOJIOKOH, Y TOMY YHCI1 THX, SIKI 32 3BUYAMHUX
YMOB TiepeOyBarOTh TiJ BILIMBOM OXOPOHHOTO raabMyBaHHA. Lle cTBOproe mijncraBu
U1l po3poOKK €eKTUBHUX Mporpam (Pi3MYHOI MIATOTOBKH, pealuTiTailii, a TakoxX
onTUMi3allii PeXUMIB TMpaii B YMOBaxX MiABUIIEHOTO (I3UMYHOTO a00 CTATHYHOTO
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HABaHTa)XKCHHS.

Ljias poboru. Metoro maHOi poOOTH € BHBYCHHS OCOOJIMBOCTEH (hi3HMUHOT
npame3gaTHOCTI Ta XapakTepy CTOMJICHHS Opra”i3my JIOJUHU Tij] BIUIMBOM
NEePepUBYACTUX CTATUYHUX 3YCHWJIb 3 YpaxXyBaHHSIM TpPUBAJIOCTI HABaHTa)KCHHS,
IHTGHCUBHOCTI ~ M’SI30BOi ~ aKTHBHOCTI Ta  IHTEpBaJiB  BIJAMOYMHKY  MIDXK
HABAHTAKEHHSAMHU. Y JOCIHIKEHHSAX 3aCTOCOBYBAJUCS JIBa PEXKUMH MEPEPUBYACTHX
CTaTUYHHX 3yCHJIb, 110 BiamoBigatoTh 0,6 makcumanbHoi noButbHOI cum (MJIC), Ta
BIJIPI3HSIOTHCSA 34 CTYIIEHEM OYiKYBaHO1 CTOMIJIFOBAHOCTI.

Marepiaim i merogu. Hame oOctexenHs Oyno TpPoOBEACHO Ha
TEH30METPUYHOMY  CUJIOBUMIpPIOBAaUI-TPEHAXXEpT 3  rpadiuHOI0  PEECTPAIIIEIO
MOKa3HUKIB (DYHKIIIi BEJIMKUX M’ S30BUX Mac Yy CTYACHTIB MEIUYHOIO YHIBEPCUTETY,
1o 3aiiManucs Qpi3UYHOI0 KyJIbTyporo. JlocmimkyBaHi Oyau po3aiieH] Ha AB1 TPYIH,
y KOxHIH rpymi Oyno mo 6 oci0. Ilepma rpyna cTyneHTIB BUKOHyBajla cepii
CTaTUYHUX HABAHTAXKEHb, 10 MounHanucsa npu piBHi 0,6 MIIC 1 mpunuHsmcs 3a
HEMOXJIMBOCTI MIATPUMYBATH 3yCWIUIL LbOMYy piBHI. [lpyra rpyma mnouyuHaia
HABAHTAXKEHHS HaA IIbOMY JK pIBHI, ajJi¢ HE MPUIHHSMIA X TPU HEIOBLILHOMY
3HM>KEHHI M'S30BOi HANpPYyTH, a NPOAOBXKYyBajla poOOTy A0 pIBHS, PIBHOTO IMOJOBHHI
3ananoro, To0to. 0,3 MIIC. B 060x BapiaHTax Mi>k HABaHTXKCHHIMU TIepe10adaincs
nay3u 15 c¢. Taki nmepepuBYacTi HaBaHTAXEHHS TPUBAIH 1€ TIO JIBa pa3d 3 May3aMu
MDK HUMU 15 xB. TakuM YMHOM, KOXXHA Tpyna BHUKOHYBajia MO TpU cepli
HABAHTAXKEHb, IO BIJIPI3HIIOTHCA CBOEIO CTOMIIIOBAHICTIO: Yy TIEPIIOMY BHIIQJIKY
OKpeMi HaBaHTaXEHHs NPUNUHAIA 3a 30epexeHHs 3amaHoi BenuunHu MJIC
(«mmonermeHui pexxum» poOOTH), a B JPYroMy — BHUKIMKAIM OUIbII TIIHOOKE
CTOMJICHHSI, 301JTBIITYFOYH OOCSAT HaBAaHTAXEHHS («BTOMITIOBAIBHHIN) PEKUM).

Pesynbratn Ta o0OroBopeHHsi. OTpuMaHi pe3yibTaTH aHANI3yBajlu 3a
TPUBAJICTIO YTPUMAHHS CTIMKOTO pIBHS 3YCWJUIS Yy TEpIIiid, APYrid Ta TpPeTii
cnpobax y KOXHIN cepii. Y mepmiiii Tpymi B «IOJETTICHOMY» PEXHMI B MIpy
BUKOHAHHS CTAaTUYHUX 3yCWIb TPUBAIICTh YTPUMaHHS 1X Ha 3aJaHOMY pIBHI
HEYXWIbHO 3HUXKYETHCS, MPUYOMY OUIBII CTPIMKO Yy MeEpIIiid MOJIOBUHI Ceplii.

BiaMmiHHOCTI MiXK YacoM yTpMMaHHS Ha MOYAaTKy Ta B CEPEIMHI cepli JOCTOBipHI. Y
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APYTii MOJIOBUHI cepii TPUBATICTh YTPUMAHHS 3yCUIUISA CTaOLTI3yeThCs. AHAIOTIUHI
3aKOHOMIPHOCTI PO3BUTKY CTOMIICHHSI CIIOCTEpIraroThCcsl y Apyrii cepii. HaBeneni
JlaH1 CBIIYaTh MPO TE, IO MPOTITOM JBOX CEpid MepepUBYACTUX CTATUYHUX 3yCHIIb
3aKOHOMIPHO HAKONMUYYIOTHCSA 3MIHHM, II0 BEAYTh JO 3HIKECHHA (PI3WYHOI
Ipare31aTHOCT1, HalO1IBII BUPaA3Hi Ha 1i MoYaTKYy, 3 MOJAJBIION iX cTabim3arier. Y
Ipyrid Tpymi 3 OUIBII  «BTOMIIIOBAJIBHUM»  PEXKHUMOM CTaTHYHUX  3yCHJIb
BiJI3HAYAIOTHCS aHAJIOT1UHI 3MiHH, IPOTE cTabUIi3alii TPUBAIOCTI yTPUMaHHs HEMAE 1
IIPOJIOBXKYE PO3BUBATHCS CTOMJICHHS. SIKIO cTabumi3aiis MOKa3HUKIB CTaTHYHOI
Mpale3laTHOCTI TMEBHOI0 MIPOI0 TOB'I3aHa 31 3pPOCTAHHSAM POJl  «IOBUIBHUX
M'S30BUX BOJIOKOH Y CKOPOUYBAJIbHIN AISUIBHOCTI, TO 3HM>KEHHS 11€1 Tpare31aTHOCTI,
0 TMPOAOBKYEThCS, y JApPYyrid rpymi Moxke OyTH 0OyMOBJIEHO 3MIHOIO
Mpane3aTHOCTI «IOBUIBHUX» BOJIOKOH, TEPMIHOBO 3aJIeXKHUX BiA (HaKTOpiB
reMOJIMHaMIKU Ta ()aKTOPiB BEr€TaTUBHOI PETYIISIIII.

BucHoBku. IlepepuBuacTi cCTaTH4HI 3yCUJUIS BUKIUKAIOTh IOCTYIOBE
3HM)KEHHS (DI3MYHOI MPane3laTHOCTI, U0 MPOSBISETHCA Y CKOPOYEHHI TPHBAIOCTI
yTPUMaHHS M S30BOTO 3yCHUJUIL BXE BIIPOJOBXK NEPIIUX CEpii HaBaHTAXKEHb. Y
"moynermieHoMy pexumi" HaBaHTaXEHHS (13 NPUIUHEHHSM TPU  JIOCATHEHHI
KPUTUYHOTO PiBHSI BTOMH) CIIOCTEPITAETHCS CTab1II3a11isl TOKa3HUKIB Mpalie3aaTHOCTI
B JIpYTiii TIOJIOBUHI CEpii, 110 MOXKE CBITYUTH IMPO aKTHBAIIIO MOBUIBHUX M’ S30BHX
BOJIOKOH Ta YaCTKOBE BiAHOBIEHHS (DYHKIIOHAIBHOTO CTaHy. Y "BTOMIIIOBAIBHOMY
pexumi", 1€ HaBaHTaXeHHs TmpoaoBxkyerbess 10 0,3 MJIC, BigOyBaerbes
MPOTPECUBHE HAKOMHWYEHHS CTOMJIEHHS Oe€3 O3HaK cTabumizaiii, Mo Moxe OyTH
MOB’SI3aHO 13 BHUYEPHAHHSAM EHEPreTUYHHUX PECYpPCIB HaBITh MOBUIBHHX M’ A30BUX
BOJIOKOH. PerynsipHe yepryBaHHs HaBaHTa)KEHHS Ta BIJNOYMHKY CYTTEBO BIUIMBA€E HA
JUHAMIKYy M’SI30BOi BUTPUBAJIOCTI Ta €(PEKTUBHICTh CKOPOUYYBAJIBHOI IISIIBHOCTI,
3HIDKYIOUM PHU3WK TEPEHABAHTAXKEHHS W TMOTIpIIeHHS (DYHKI[IOHAIBHOTO CTaHy.
OTpumaHni pe3ynbTaTh MOXKYTh OyTH BUKOPUCTAHI B IPAKTHUIll (P13WUHOT peadimiTartii,
CIIOPTUBHIM MIATOTOBIl, €PrOHOMIII Tparl Uil TOTrJIUOJeHOT OLIHKA (PI3UYHOI

Ipare3aaTHOCTI JIFOAUHH, ii 34aTHOCTI IPOTUCTOSTH BTOMI.
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HEVMPOTOKCHUYHICTD AJIKOT'OJIIO: MEXAHI3MM TA HACJIJIKHA

Mapuenko /{ap’s I'puropiBaa

PhD, noxTop ¢inocodii 3 6iomorii

Bypxoscbkuii €rop Exyapaosuyu

CTYEHT

I3 «IHINpOBCHKUI Aep>KaBHUM MEIUYHUN YHIBEPCUTET»
M. JlHimpo, YkpaiHna

AHoTanig. Y poOOTi mpoaHani30BaHO HEMPOTOKCUYHHUI BILJIUB aKOTOJIO HA
rOJIOBHUNA MO30K. PO3IIISIHYTO OCHOBHI MEXaHI3MHU MOUIKO/KEHHS — OKUCHUM CTpec,
Helpo3anajeHHsl Ta MOpPYIIEHHS HeHpoTpaHcMicli. BuzHaueHo HaWOUIbII ypa3iauBi
JUISTHKA MO3KY Ta OMKMCAHO KOTHITHBHI, ICUX14YH1 i MOTOpPHI Haciiaku. HaromnomeHo
Ha Ba)XXJIMBOCTI MPO(UIAKTUKH, pAHHBOTO BTPYUYaHHS Ta KOMIIJIEKCHOTO JIIKYBaHHS.

Kuarwo4doBi cjoBa: AnKorojib, HEMPOTOKCUYHICTh, MO30K, OKHCHUN CTpeC,

Helpo3anaieHHs, KOTHITUBHI TOPYIIICHHS.

Beryn. HaamipHe BKMBaHHS aJKOTOJII0 OXOIUTIOE MOHAJ 2 MUIBSPIU JIFOIEH Y
CBITi, CHPUYMUHSIOYM CEPHO3HI MEIUKO-COIlialbHI MpOoOJieMH Ta BUCOKUNM DPIBEHb
CMEpTHOCTI. BpaxoByrouu Taki HaCHiAKW, MOTPIOHE PO3YMIHHS LIKIIJIMBOCT] BIUIMBY
QJIKOTOJII0, OCOOJMBO Ha TOJOBHUM MO30K. AJKOroJib [l€ $IK HEHPOTOKCHH,
0e3rmocepeIHbO MOMIKOKYIOYH HEPBOBI KIITHHHU MO3KY. L[ poboTa 30cepemkyeThes
Ha JIOCIIJKEHHI CKJIQJIHUX KJIITUHHHUX Ta MOJICKYJISIPHUX MEXaH13MiB, 10 JEXKaTh B
OCHOBI HEHPOTOKCHYHOCTI aJIKOTOJIIO, a TaKOXX Ha PI3HOMAHITHUX HACIIJKaX IbOTO
BIUTMBY Ha CTPYKTYpPY Ta (PYHKIIIT MO3KY, a TAKOK Ha 3arajbHUM cTaH 310poB'a [1, 2].

Meta pociaimkeHHsi: BuBunTH MexaHI3MM HEHPOTOKCHYHOCTI aJKOTOJIIO.
OWiHUTH BIUIMB Ha KJIIOYOB1 JUISTHKM MO3KY: JIOOOBY YacTKy, TiITOKaMIl, MO30YOK.
BusHaunTi KOPOTKO- Ta TOBMOCTPOKOBI HACIIIKH BILTUBY.

KuiTuHHI Ta MOJIEKYJISIPHI MeXaHi3MH HEHPOTOKCHYHOCTI aJIKOT0JII0

MeTab0J113M aJIKOTOJII0 B OpraHi3Mi BiIOYBAETHCS IEPEBAKHO B TIEHIHIII, POTE
BIH TakOXX MO€ 3/1MCHIOBATHCS B TOJOBHOMY MO3KY 3a JOINOMOTOI TaKuX

dbepmenTiB, sk karamaza ta CYP2El. Lleli mpomec metabomizMy TPU3BOIUTH 0
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YTBOPEHHS BHCOKOAKTUBHHUX 1 TOKCHYHUX NPOMDKHUX METalOJTIB, 30KpeMa
alleTaupJeriay, a TakoX akTuBHUX (opM kucHiO (ADK). YTBOpeHHS IHX pEeYOBUH
Oe3rmocepeHbO B TKAHWHI MO3KY, X04Ya ¥ y MEHIIH Mipi, HDK y TEYiHIl, CTBOPIOE
3HaYHUI PU3HK JIJIS1 HEPBOBUX KIITHH [3].

[linBumieHuid piBeHb OKHUCHOTO cTpecy, cnpuuuHeHuin ADK, mnopymye
HOpMaJIbH1 KJIITHHHI MPOLIECH, TaKl K ayTodaris ta miTodaris, 10 ITPU3BOJAUTH 10
HAaKOIWYEHHS TONIKOKeHNX OinKiB. OKHCHHI CTpec, 1HAYKOBaHHWH aJKOTOJEM,
TaKOX MOpyUIye (PYHKIIIO MITOXOHAPIM Ta BUKIMKAE CTPEC EHJIIOIUIa3MATUYHOTO
petukynymy (EP), mo 3pemToro mpu3BoauTh A0 3aruOemi KiaiTuH. JlocmimKeHHs
MOKa3yIOTh, M0 AJKOTOJb 30UIbIIye OKUCHUHI CTPEC Yy MO3KY, 3MEHIIYIOYH PiBEHb
aHTHUOKCUJAHTIB. HemonaBHe JOCHIIPKEHHS MIAKPECIIOE HAKOMMYEHHS OKHCHO
MOIIKO/P)KEHUX OUIKIB y HEHUPOHHUX KIITHHAX BHACHIIOK BIUIMBY aJIKOTOJIIO.
OxkucHUM cTpec € KIIOYOBUM (AKTOpOM Yy HEWPOTOKCUYHOCTI — aAJKOTOJIIO,
3almycKarloYu KackaJl pyHHIBHMX MOJIA BcepenuHi HedpoHiB. 3B'a30k Mixk ADK,
MOPYILICHHSAM ayTodarii, MITOXOHJAPiaTbHOIO AUCHYHKINEIO Ta 3aruOesuI0 KIITUH €
KPUTHYHHUM IUISIXOM IOITKOKEHHS HEHPOHIB [3, 4].

CroXvBaHHS alKOTONI0 MOXKE BHUKIWKATH HEHpo3anaieHHs, aKTUBYIOUU
IMyHH1 KJITHHU MO3KY, MIKpPOTJII0. AKTHBOBaHAa MIKpOTJIisl BUBLIBHSE 3aMajibHi
XIMIYH1 pEYOBUHHU, 110 CIPUAIOTH MOMIKO/HKCHHIO HEHPOHIB. XPOHIUYHE CIIOKHUBAHHS
AJIKOTOJII0 1HAYKY€E aKTHBALII0 MIKPOIJIii, 0COOJMBO B TIMOKaMIli. AJKOTO0JIb TaKOX
MOKE CTHUMYJIOBaTH 3alajieHHs B KUIIEYHUKY, 110 MPU3BOJUTH O BUBLILHECHHS
3anaJibHUX (PAKTOPIB, SIKI MOXKYTh HMPOHHMKATH uyepe3 remaTtoeHuedamyHuii Oap'ep
('Eb) 1 Bukiukatu HeWpo3amnaieHHs. Helipo3ananeHHs BUCTyNae SIK BaKJIMBUN
BTOPUHHUI MEXaHI3M TMOIIKO/)KCHHS, TOCIJIIOIOYM TPsAMiI  TOKCUYHI edeKTH
ankoronto. B3aemoniss MiK nepudepuyHuM 3analieHHsM, npoHukHicTio ['Eb Ta
JIOKaJIBHOK0 aKTUBAIIIEI0 MIKPOTJIIi MiIKPECITIOE CKIAHY 3anaibHy peakiiro [3, 5].

EdexTn ankoromto € mpsiMUM HACIIIKOM HOro Ail Ha KIITUHHI MEMOpaHu Ta
HEWPOTPAHCMITEPH, OCKUIBKM BiH [II€ SIK JEMPECaHT LIEHTPaJbHOI HEPBOBOI CUCTEMHU
(IHC). BmiuB eraHony MO3HA4YaeThesi Ha MOpQoJorii HEHpOHIB, 3MEHIIYIOUU

JOBXKUHY JCHIPUTHOTO JepeBa Ta COPUUYMUHSIOUM 3MIHM B €KCIpecii CMHANTHYHUX
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OinkiB. Bimomo, 1m0 anKoOrojp MIABHUINYE PIBeHb IJIyTamaTy, IHTIOyroun
NMDA-peuentopu, 0o cropuse HeWpo3analeHHI0. BrumB ankoromto miag dac
PO3BUTKY TMOPYLIYE MEXaHI3MH HEHPOHHOI  CHUTHaNi3alii, OMOCepelKOBaHI
NMDA-peuentopamu  Ta  (aktopamu  pocTy. BTpydaHHs  ankoroiaro B
dbyHIaMEeHTaIBHI TPOIIECH HEHPOHHOI KOMYHIKAIlli JIEKHTh B OCHOBI 0araTbox
HEBPOJIOTIYHUX Ta KOTHITUBHMX HACIHIJKIB Horo BxkuBaHHA. [lopymieHHs OanaHcy
30yKYIOUMX Ta TalbMIBHUX HEUPOTPAHCMITEPIB MOXKE MPHU3BECTH O IIMUPOKOTO
CIeKTpy (DYHKIIOHAJILHUX MOPYIICHH [5, 6].

BnuiMB aJKoro/r0 Ha CTPyYKTypH Ta QyHKUII MO3KY

3MOBKHMBAHHS aJKOTOJIEM TIOB’S3aHE 3 YPAKEHHSM KIJTBKOX BaXKIMBHX
CTPYKTYp T'OJIOBHOI'O MO3KY — JIOOOBOi 4acCTKH, rimokammna Ta Mo3ouka. Lli auisHku
0COOJIMBO Bpa3jiMBI 10 TOKCUYHOIO BIUIMBY €TaHOIY, IO 3YMOBIIOE iX aTpodiro Ta
nereHepailiio HeipoHiB. JloboBa yacTka BIAMOBIJA€E 3a MHCJICHHS, TUIAHYBaHHS Ta
CaMOKOHTPOJIb; T1IIOKAaMII — 3a MaM’SITh 1 HAaBYaHHs; MO30YOK — 3a KOOPAMHALIIO Ta
piBHOBary. Came BHOIpKOBa BpPA3JMBICTh IUX PETIOHIB MOSACHIOE CIEHU(IUHI
KOTHITUBHI, IIOBEIIHKOBI Ta MOTOpHI TMOPYIIEHHA Yy JIOAeH 13 po3iaaamu,
OB’ I3aHUMM 3 ajIKoroJjiem [3, 6].

VYuikokeHHsT J1000BOi YacTKM MPU3BOAUTH JI0 TOPYLIEHHS 3JaTHOCTI
MpUMaTH pIllIeHHA, TUTAaHYBAaTH [1i Ta 31HCHIOBATH IJIECIPSIMOBAHY TOBEHIHKY.
I'inokammnoBa JereHepailisi MOB’si3aHa 3 BTPATOIO IMaM SATi, OCOOJUBO 3IaTHOCTI J0O
dbopMyBaHHS HOBHMX cHorajiB. JlOCHDKEHHS JEMOHCTPYIOTh, IO €II30/IMYHE
BKMBAHHS  AJKOTOJI0  BHUKJIMKAE HEWpoAereHepamilo B  KOPTUKOIIMOITYHHMX
CTPYKTYypax, BIAMOBIJATbHUX 32 IPOCTOPOBY MaM’SITh T4 HABYAHHS. 3HIKEHHS PiBHSA
N-anerunacnapratry (NAA) y J1000Bif yacTill, SIKHA € OloMapKepoM HEUPOHHOI
LIJTICHOCTI, MOB’S3aHE 3 MOTIPIICHHSIM KOTHITUBHOI MPOIYKTUBHOCTI. Taki 3MIHU
CYTTEBO BIUIMBAIOTh HA MOBCIKICHHE KUTTS Ta (PYHKIIOHYBaHHSA OCOOUCTOCTI [3, 6].

XpoHIYHE BXXHMBAHHS QJIKOTONIO CHPHYUHSE lepeOpanbHy artpodiro —
3MEHIIEHHS 00’e€My MO3KYy 4epe3 3aru0enb HEWpOHIB 1 BTpaTy OUIOT PEYOBHHH.
Hetiposizyanizamiiiai  gocmimkenass (MPT) BUSBISAIOTH YIIKOKEHHS MO3KOBOI

TKaHUHU, 3MEHUIEHHS PO3MIpIB MO30JUCTOTO TUIA, IO MOPYIIYE 3B 30K MIXK
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MiBKYJSIMH MO3KYy. Tako)X BHUSIBISIOTbCA MOPYIICHHA CTPYKTypHu cipoi Ta Oii0i
PEYOBHHM, OCOOJIMBO y MIUTITKIB 13 aIKOTOJRHUMH posiaaamu. 111 gaHi € HaOUHUM
MiATBEPPKEHHSIM TJIMOOKOI JAECTPYKTUBHOI JIii aJIKOTOJII0 Ha LEHTPaJbHY HEPBOBY
cucremy [1, 3].

Hacuiakn HeMpOTOKCHYHOCTI AJIKOT0JIK0

HelpoTOKCHUYHICTh aNKOTOJII0 MPOSIBISETHCS K Y KOPOTKOYACHHUX, TaK 1 B
JOBTOTPUBAJIMX TMOPYUICHHSIX HEPBOBOI cHCTeMHU. J[0 KOpPOTKOYacHHX €(QeKTiB
HaJIeXKaTh MOPYIICHHS CY/IKE€Hb, CHY, KOOPJMHAIIlT, a TAKOX 3HMKEHHS KOTHITUBHUX
¢byHKIi#A. 3 YacoM Ii CUMITOMH MOXYTh HEPEPOCTH B CTIMKI ypaKeHHS MO3KY,
BTpaTy maM’sTi, pO3JaAd KOHUEHTpalii, MNOpYIIEeHHS pyXOBUX (YyHKIIN 1
nepudepudny Heiponario [1, 7].

XpoHiuHe B)KUBaHHS AJIKOT'OJIIO IIOB’I3aHE 3 PO3BUTKOM
AJIKOTOJIb-aCoOIIIOBAHOTO  ypakeHHsA TojJoBHOrO Mo3ky (AAYI'M), no skoro
HaJexXaThb JeMeHIsa, cuaapom Beprike-Kopcakosa Ta nepedenspua nerenepartis. Li
CTaHH  CYINPOBODKYIOTBCS  TJIMOOKMMHU  KOTHITUBHHMH Ta  TOBEIIHKOBUMU
NOPYLIEHHSMH, BKJIIOYalO4YM CILTYyTaHICTh CBIAOMOCTI, BTpaTy KOOpAMHALI Ta MOBH.
Po3yminns kiaiHIYHUX MPposiBiIB AAYI'M € BaxKJIMBUM JIJ1s1 CBOEYACHOT J1arHOCTUKH Ta
JiKyBaHHA [5, 8].

Takox ajaKkorojib YWHWUTH ICTOTHUM BIUIMB Ha TIICMXIYHE 370poB’s. Bin
MOTJIMONIOE €eMOLIMHY HECTAOUIbHICTh, CHpPHSIE PO3BUTKY TPHUBOTH, JEMpPECIi, 3MIH
0COOHUCTOCTI Ta mMopyiieHb cHy. Lle 3yMOBIe€HO HOTO Ji€l0 Ha HEUPOTPaHCMITEPHI
CHUCTEMH Ta 30HU MO3KY, BIAMOBIJATIBHI 3a €MOIINHHY pPErysliio, 30KpeMa JI0O0BY
YacTKy, Tirmokami 1 Mo304oK [ 1, 8].

MexaHi3MH TOKCHYHOTO BIUIMBY aJIKOTOJIO BKJIIOYAIOTh OKHUCHUN CTpec,
Helpo3ananeHHs, AMCPYHKIII0 HEHPOMEeI1aToOpiB 1 IETeHEPATUBHI 3MiHU B CTPYKTYpi
Mo3Ky. Lli mporecu momKkoKyoTh HEHPOHHU, 3MEHIIYIOTh 00’€M MO3KOBO1 TKAHUHU
Ta TMOpPYyWYyIOTh 1ii (QyHKUiOHyBaHHS. HaifOinblnl Bpa3IMBUMU €  JUISIHKH,
BI/IMOBIJa/IbHI 32 KOTHITUBHI Ta MOTOpHI PyHKIIIi [4, 5].

Jlnst  MiHIMIzamii  IKOAM HEOoOXimHI NpodUIaKTUYHI 3aXOAH, 30KpeMa

O0OMEKEHHS CIOKUBAHHS aJKOTOJII0, 3J0POBUI CIOCIO KUTTS Ta PAaHHE BTPYUYaHHS.
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JlikyBaHHSI Ma€ BKJIIOYATH MOBHY BIIMOBY BiJ aJKOTOJIIO, TIaMIHOBY MIATPUMKY Ta
JIOTIOMOTY TIPH CYITYTHIX TICUX1YHUX 1 (13udHUX posnangax. [loganpimn qocmipKeHHs i
IPOCBITHUIIbKA POOOTAa € KPUTHYHO BAXKIMBUMHU I OOpOTHOM 3 pPYHHIBHHUMHU
HaCJIIIKaMH1 aJIKorouo [3, 5].

BucHOBOK. ANKOTOJIb YMHUTh HEHPOTOKCUYHY JIII0 Y€pe3 MEXaHi3MH, SK-OT
OKHMCHUW cTpec, HeWpo3zamnajeHHs, MOPYIIEHHS HEHPOTPaHCMITEPHUX CHUCTEM Ta
npsiMe TOMIKOJDKEHHS HeupoHiB. lle mpu3BoguTh [0 3MiH y CTPYKTYpl MO3KY,
KOTHITUBHUX (YHKIIISIX, MOTOPHUX HABUYKaX 1 ICUX1YHOMY 370poB’i. Po3ymMiHHS uX
MPOLIECIB € KIIOUOBUM Ui MPOQITaKTHKH, PAHHBOTO BTPY4YaHHS Ta €()EKTHBHOTO
JIKyBaHHs. 3aro0IirTH NOLIKOHKEHHIO JOoMoMarae 0OMEKEHHs BXKMBAaHHS aJIKOTOJIIO
i 3m0poBuid crocid xuTTs. JlikyBaHHS mependavae BiIMOBY Bijl alIKOTOJII0, XapUOBY
MIATPUMKY (30KpeMa TiaMiH) Ta KOPEKIII CYNyTHiX po3naaiB. HelpoTokcuuHICTh
QJIKOTOJII0 — cepiio3Ha IpobiieMa rpoMajICbKOTO 3/10pOB’sl, 10 MOTPeOye MOoAaIbIINX

JIOCIIJKEHB 1 IMABUIIIEHHS 0013HAHOCT] HACEJIEHHS.
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BIIJIMB IPEHATAJIBHOT'O CIIO’XKUBAHHSA ETAHOJY HA PO3BUTOK
TUMYCY TA ®OPMYBAHHS IMYHHOI CUCTEMMU ILJIOJJA

Mapuenko Jlap’s I'puropiBua,

PhD, nokxTtopka ¢inocoii 3 Gionorii,

IHoxun Anacracis BosiogumupiBHa,

CTYJCHTKA,

JIHINpOBCHKUIA IepKaBHUN MEIUYHUIN YHIBEPCHUTET,
M. JIHinpo, YkpaiHna

Beryn. V cydacHHX yMOBax 1HTEHCHMBHOI'O PO3BUTKY HAYKOBHX JOCIIIKEHb Y
rajiy3l NepuHATaIbHOI MEAUIMHU, OJHHM 13 MPIOPUTETHUX HANPSAMIB € BUBUYEHHS
BIUTMBY 30BHIIIHIX YNHHHKIB HA eMOPIOHAILHUNA PO3BUTOK 1 POPMYBaHHS KIIOUOBUX
OpraHiB KUTTE€3a0€3MeUEHHs IUI0A.

OaHuM 13 Bpa3MBHX OpPraHiB, IO MiAJAIOTHCS TEPATOTEHHOMY BIUIUBY
QJIKOTOJII0, € TUMYC, TaKOX BIIOMHMI sIK BHJIOUKOBa 3aino3a. Llelt opran 3aiimae
BUHITKOBO BaXXJIMBE MICIIE€ Y cUCTeMl ()OpMYBaHHS IMYHHOTO 3aXHCTy OpTaHi3My,
OCKIJIbKH CaM€ B HbOMY BIJOYBA€ThCS AO3pPIBAaHHA Ta IU(EPEHILIIOBAHHS KIFOYOBHX
KJIITUH IMyHHOI cucTeMu — T-mimMboruTiB. Bynb-gKi1 BIIXUIEHHS Y PO3BUTKY TUMYCY
MOXYTh MPU3BECTH /10 CEPHO3HUX 1 YaCOM HE3BOPOTHUX HACIIAKIB JJI 3I0POB's
JTUTHHH.

VY NooAMHOKHUX, aje KIIHIYHO 3HAaYyUIUX BUIAJKaX, MiJ BILIMBOM HETaTUBHUX
YUHHUKIB, 30KpEMa aJKOTOJII0, MOKE€ BUHUKHYTH MATOJOTIYHUN CTaH, BIIOMHUH SK
areresis tumycy. Ilig UM TEpMIHOM MaeThCA Ha yBa3l MOBHA BIJICYTHICTH JaHOTO
oprany abo MWoro BKpail BUpak€Ha HEJOPO3BUHEHICTh, KOJU BIH HE3JaTHUN
BUKOHYBATH CBOi OCHOBHI (DyHKIIi1. ATeHe31sl TUMYCY € CEPHO3HUM MOPYIICHHSM, SIKEe
0e3ImocepeIHbO MOB'SI3aHE 3 PO3BUTKOM BAXKHX (OPM IMyHOAECPIIUTY, K1 3HAYHO
MIJBUILYIOTh YPa3jIUBICTh OPraHi3My 1O Pi3HUX 1H(EKUIMHMX areHTIB Ta 1HIINX
MaTOTCHIB.

Lias podoru. AHam3 JTEpaTypHHX DKEpENT IIOA0 BUBUEHHS OJIHOTO 3
HaWOUIbII YyTJIIMBUX /0 TEPATOT€HHUX BIMBY — TUMYCY, a00 BHIJIOYKOBOI 3aJI03H, B

KOHTEKCTI MMPCHATAJIbHOI'O BIUIMBY €CTAHOJY.
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AKTyanpHICTh TEMH 3YMOBJIEHA SK BHCOKOI TIOMIUPEHICTIO BXKHBAHHS
QJIKOTOJTIO cepejl )KIHOK JITOPOIHOIO BIKY, TaK 1 KpUTHUHUM 3HAUYECHHSAM TUMYCY JIJIS
CTaHOBJICHHsI €()eKTUBHOI IMyHHO{ BiIITOBI/II HOBOHAPOIKEHOTO.

Pe3yabTaTi Ta 006roBopenHsi. Tumyc, abo BUJIOUKOBa 3a5103a, SBIIAE COOOIO
HEHTPAJIbHUI OpraH IMyHHOT1 CUCTEMH, 1110 BUKOHYE BUPIIIAIbHY POJIb Y CTAHOBIICHHI
Ta MIATPUMII KJIITHHHOTO IMYHITETYy, ocoOnuBO 100 T-mimdonuTtie. Bin €
YVHIKQJIbHUM OPTaHOM, OCKUIbKH € eMiTeNiaabHO-TIM(OIAHOI0 CTPYKTYPOIO, B SIKiif
BiIOyBa€ThCs JO3piBaHHs, HaB4YaHHsA 1 BinOip T-kmituH. s Toro, mo0O riamboko
3pO3yMITH HOTO 3HAUEHHS B OpraHi3mi, HEOOXIAHO PO3IVIAHYTH SK €Tamu HOro
€MOpPIOHAJIBHOTO PO3BUTKY, TaK 1 MOro Mop(dojoriyHy Ta MIKPOCKOIIYHY OYIOBY,
(GyHKI10HATIBHI OCOOIMBOCTI, a TAKOXK MPOIECH, 110 BIIOYBAIOTHCA 3 HUM MPOTITOM
YCBOTO JKUTTSI JIFOIUHH.

Bxe 10 BOCBMOro TIKHS €MOpioreHe3y B THUMYC IMOYMHAIOTH MPOHUKATH
nonepeqHuky T-miM@ouuTiB 3 TEYIHKM 1 KICTKOBOTO MO3KY IUIOAY, a Jo
JBaHASATOTO THXKHS (POPMY€EThCA JToyibuata OynoBa oprany. Hezpakaroun Ha Te, 110
OCHOBHA 3aKJIaJIka TUMYCY 3aBEpPIIYEThCS 10 KIHIIS MEPIIOro TPUMECTPY BariTHOCTI,
foro Mopgorenes Ta QyHKIIIOHATbHE CTAHOBJICHHS MPOJIOBKYIOTHCS 10 HAPOIHKCHHS
1 HaBITh MICIIS HBOTO.

Tumyc — KIIOUOBUN oOprad, Je BiIOYBa€TbCS JIO3pIBaHHS Ta BiAOIp
T-mim@ouutiB 13 He3pUIMX nonepeaHukiB. TyT (HOpMYyIOThCS JBa OCHOBHUX THUIIU
T-xmitun: CD4+ (T-xenmepu), 10 KOOPAWHYIOTH IMYHHY BIJANOBib, Ta
CD8+(T-kinepw), 110 3HAIIYIOTH 1HPIKOBaHI Ta MyXJIUHHI KIIITHHH.

dopMyBaHHA THMYCY € BQXJHBY TEMy B KOHTCKCTI BUBYCHHS BIUIMBY
TepaTOreHHUX (HaKTOpPIB HA PO3BUTOK IMYyHHOI CHCTEMHU. Y I[bOMY OIJISIIi
pPO3MIIAAOTECS  PE3yNbTaTH HU3KA HAYKOBHX JIOCTIKCHb, TIPOBEICHUX 5K
BITUM3HSHUMH, 1 3apyODKHMMH BYEHHMH, 3 METOK BHUSBJICHHS KIIOYOBUX
MEXaHI3MIB, SKUMHU €TaHOJ BIUIUBAE 3aKIaAKy 1 (OpMyBaHHS BHJIOYKOBOI 3aJI03H Y
wioza.

Cepen mociiKeHb, MPUCBSIYCHUX BIUIMBY MPEHATAIBHOTO BILTUBY aJIKOTOJIIO

Ha IMyHHY CHUCTEMY, 0co0JiuBe 3HaueHHs MawoTh podotu S. J. Ewald Ta xoner, a
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takok D. D. Chung. i mocaimkeHHS 3pOOMIO Ba)JIMBUW BHECOK y PO3YMIHHS
TepaTOTeHHOI /il €TaHOIy, 0COOIMBO B acniekTi popmyBaHHsI TUMYCY [ 1, 2].

PesynpTaT miATBEpAWIIM, IO TMPEHATAIbHUN BIUIMB aJIKOTOJIIO YUHUTh
BUPA)KCHUM HEraTUBHUM BIUIMB HAa PO3BUTOK TUMYCY, IIO CTajl0 OCHOBOK IS
NOJIBIINX JTOCTIKEHB Y raay3l IepUHATAIBHOI IMyHOJIOTI.

Pe3ynpTaTn  mpOAEMOHCTpYyBalikd, IO y TOTOMCTBA, SK€  3a3HAJO
MPEHATaJIbHOTO BIUIMBY aJKOTOJI0, THMYC MaB CTATUCTHUYHO JOCTOBIPHE 3MEHIICHHS
SK B aOCOJIOTHUX po3Mipax, TaKk 1 IO BIJHOMIEHHIO J0 Macu Tijga. OcoOnmBoO
BHUPaXXEHI 3MIHU CIIOCTEPITAUCS Y KOPTUKAIBHOMY IIapi, Je BiAOYyBaIOTHCS MPOIIECH
aKTUBHOTO MOAUTY Ta Iu(epeHliroBaHHA TUMOLUTIB. TyT Oyio 3adikcoBaHO 3HAUYHE
3HWKEHHS KJITUHHOI T'yCTUHH, a TaKOXX CTPYKTypHa Je30praHizaulis TKaHWHH, L0
CBIJTYUTH PO NOPYIIEHHS JA03piBaHHs T-KIITHH.

ABTOpY BUSIBWIJIM 3HAUHE 3MEHILIECHHS MEIYJSPHOrO BIAJILITY TUMYCY - 30HH, 1€
3aBEpUIYETHCS MO3UTUBHA Ta HETaTUBHA CEJIEKIISl TAMOLUTIB. Lle Moxe cBIIYUTH Mpo
nopyiieHds: ¢GopMyBaHHS IMYHHOI TOJICPAHTHOCTI Ta IIJBUIICHUNW PU3UK
ayTOIMyHHUX 3aXBOPIOBaHb. TakoX BIAMIYEHO 3HIXKEHHSI €KCIpecii emiTealbHUX
MapKepiB, 110 BKa3ye Ha TOKCHUYHY Jil0 €TaHOJy Ha CTPOMaJibHI KIIITUHU
TUMYCY-KJIFOUOBHH €IEMEHT HOro MikpocepenoBuia [1].

[TpomoBxkyroun aHali3 €eKCIIEPUMEHTATLHUX TAHUX, OJIEPKAHUX Y TOCTIIKeHHI
S. J. Ewald 1 cniBaBTOp1B, HEOOX1THO 3BEPHYTH YBary Ha 1HIIUH, HE MEHII BaXJIMBUI
aCIeKT — MOJICKYJIIPHI MEXaH13MU IIKIJUTUBOI /il €TaHOYy Ha KIITHHU TUMYCY. SIKII0
B poboti S. J. Ewald Oyna ommcana nacammepesn mopgosoriyHa Ta CTpyKTypHa
Jie30prauizailis TKaHUHU OpraHy, TO B MI3HIIIUX JOCHIIKCHHSIX aKIIEHT 3MICTUBCS Ha
KJIITUHHI Ta BHYTPIIIHHOKIITHHHI MPOIECH, 30KpeMa Ha amomnTo3 — MPOTpaMOBaHy
3aru0enb KIITHH, SKa BiJIrpae KIIOUOBY POJIb Y PEryislii 4yucia TUMOIMTIB [3].
Oco0611BO 3HAYYIUM Yy ITbOMY KOHTEKCTI € nociipkeHHs, nposenene M. Jerrells 1
koseramu B 1990 porii, sike po3MHUPHIIO PO3YMIHHS NAaTOreHe3y IMyHHHUX MOPYIICHb,
1HIYKOBaHUX aJKOTOJIEM, 32 PAXyHOK aHaji3y MOJEKYJISIPHUX KacKaJiB, sIKi OEpyTh
y4acTh y 3aru0eini THMOLIUTIB.

[icTroxiMmiune QapOyBaHHS TUMYCY HOBOHAPO/KEHUX MHMILEH, 4YWi MaTepi
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OTPUMYBAJIM €TaHOJ, TOKAa3aJ0 HASBHICTh YHCJICHHHX AarlONTOTUYHHX TLICIb,
O0COONMBO Yy KOPTHKAIbHIA 30HI oprany. lle cympoBomKyBangocs 3MEHIICHHSIM
3arajlbHOr0 4ucja TUMOIUTIB, miaBuineHHsM dparmenTaiii JJHK (miaTBepmpkeHoi 3a
goromororo Tecty TUNEL), a Takox 3HIKEHHSM €KCIpecii aHTHAMONTOTUYHHX
OinkiB poauHu Bcel-2. 3a3nHaueHi 3MiHU CBIIYaTh, 110 €TAaHOJ 1HIYKYE HE IMPOCTO
MEXaHIYHE Y TOKCUYHE YIIKO/KEHHSI TKAHWHU, & aKTUBHO BTPYYA€EThCS Y CUTHAJIbHI
[UISXH, PETYIIOI0Y1 JKUTTEBUH UK IMyHHUX KIIITHH.

BaxxnuBo BII3HAUWTH, IO HACHIJAKKM TaKOro BTPYYaHHS HE OOMEXKYIOThCS
MepioIoM BHYTPIITHLOYTPOOHOTO PO3BHUTKY. ABTOPH MiAKPECITIOBAIH, IO TBAPHHH,
Kl TIEPEHECIM BHYTPIIIHBOYTPOOHY EKCHO3ULIID /0 AJKOTOJI0, JEMOHCTPYBAJIH
MOPYIICHHS Yy KIITUHHIA IMYHHIM BIJMOBIII BXE Yy MOCTHaTaibHOMY Bimi. Lle
BUpPAXalocsd y 3HIXKEHIM 3JaTHOCTI A0 BUPOOJEHHS LUTOKIHIB, HOTIPIIEHOI
npomdeparii T-KIITHH y BIANOBIAR HAa MITOICHH, a TaKOX IiJBUIIEHOT
cupuiHATIMBOCTI 10 1H(ekIiH. Takum yuHoMm, nocmimkenHs M. Jerrells ta komer
HaJag0 TEPEeKOHJIMBI JOKa3u TOro, IO ajKOorojib 3JaTHUM BUKIMKATH CTIHKI,
porpamMoBaHi 3MIHM B KJIITHHHIA MOMYJsALii THUMYCYy 3a paxyHOK aKTHBaIlli
anonTo3y, 1o (opMye OCHOBY JII PO3BUTKY IMYHOJE(DIIIUTHUX CTaHIB Y TOTOMCTBA
[4].

[TpooBxkyrOUH JIOTIKY aHaTI3y MOJICKYJISPHUX MEXaHI3MIB BIUIUBY QJIKOTOJIIO
Ha TUMYC, TICIS PO3TJSAY POJII amomnTo3y y 3HMXKEHHI YHCEIBHOCTI THUMOIIUTIB,
JIOTIYHMM CTa€ 3BEPHEHHS JO CMITeHESTUYHUX 3MiH, K1 € MEHIII OYEBHUJIHUM, aji¢c HE
MEHIIl PYHHIBHUM IIIIXOM BIUTMBY. Ha o0coOmuBY yBary B IIBOMY KOHTEKCTI
3aciyroBye nociipkeHHs C. Zhang i1 cmiBaBTopiB (2021), B sIKOMy JA€TajabHO
PO3IIIIAIOTHCS  CMITeHEeTUYHI HACTIAKKA TMPEHATaJbHOTO BIUIMBY €TAaHONY, IO
BIUIMBAIOTh HA EKCIPECII0 TEHIB, IO PETyJIIOI0Th PO3BUTOK Ta (PYHKIIOHAIBHY
aKTUBHICTBH TUMYCY [5].

Takox y cBoix pobOoTax Zhang Ta KOJErw BUSBWIM, IO y HAMIQJKiB, fKi
3a3HaJIM BIUIMBY €TAHOJY, B1I0YBAarOTHCS CTiMiKi 3MIHM B TaT€pHAX METUJIFOBAHHS
MIPOMOTOPHHX JIJISTHOK TEHIB, IO PEryJIOITh Mpoiidepainiro Ta nudepeHiiroBaHHs

THMOILIUTIB.
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Kpim Toro, y mocnimpkeHHi 3a3HaueHl MOPYUICHHS B alETHJIIOBAaHHI TICTOHIB,
110 BIUIMBA€E Ha AOCTYMHicTh AUIIHOK JIHK ams Tpanckpuniiiaux (axktopis.

Takoxx BaXJIMBO, IO JOCTKEHHS Zhang Ta 1H. MIAKPECIUIO0 MOTCHINWHUIMA
3B'SI30K MDK EMITeHeTUYHUMH TOPYUICHHSIMH Ta MiJABHIIEHOI CXUJIBHICTIO 0
ayTOIMYHHHUX TMPOILIECIB y MOTOMCTBA, 10 MOSCHIOETHCS JI€30praHI3alll€l0 TUMIYHOT
cenekiii T-KIIITUH — OJJHOTO 3 KJIIFOYOBHUX MPOIIECIB, 110 3aM100IratoTh ayTOIMYHITETY.

JlochiKeHHs TOKa3yloTh, 110 aJIKOTOJIb Ha PaHHIX TepMiHaX BariTHOCTI MOXeE
NOPYIIYBAaTU PO3BUTOK TUMYCY, YV TSDKKHMX BHUIAJKAaX BUKIMKAIOYM HOTO areHesio,
110 IPU3BOJIUTH J0 CEPHO3HUX 300iB y OpMYBaHHI aJallTUBHOTO IMYHITETY.

BB ankoroiro Ha paHHIX TEpMiHaX BariTHOCTI MOXE CIPUYUHATH SK
(GyHKIIOHATBHI TMOPYHIEHHS IMYHHOI CHCTEMH, Tak 1 MOPQOJIOTiuyHI 3MIHH,
BKJIIOUAIOYH YaCTKOBY a00 MOBHY areHe3ito TumMycy [6].

BucnoBku. JlocnmipkeHHs, TPOBENIEHI PI3HUMH HAYKOBUMHU TpyIamu,
J03BOJISIIOTH CTBEPKYBaTH, IO HABITh MOMIPHE BXKMBAHHS AJIKOTOJIIO B MEPIIOMY
TPUMECTP1 BariTHOCTI € OTEHIIITHO HEOE3MEYHUM 1 MOKE MPU3BECTH 10 MNOPYILICHHS
PO3BUTKY TUMYCY y Iuoga. Lli maHi HaAroJomyrTh Ha HEOOXIJTHOCTI aKTHUBHOI
npodiIaKTUYHOT POOOTH cepell KIHOK MITOPOAHOTO BiKY, MOCHUJIECHHS MEAUYHOL
OCBITH Ta OOOB'S3KOBOTO BKJIIOUYECHHS OIIHKKH IMYHHOI (YHKII 10 CTPYKTypHU
HEOHATAIbHUX OOcCTex)eHb. [lomanmpii MOCHIKEHHS B Traidy3l MOJICKYJISPHUX
MEXaHi3MiB BIUIMBY aJIKOTOJI0 Ha PO3BUTOK THUMYCy, a TaKOX pO3pOOKa HOBHUX
METO/I1B PaHHBOT JIarHOCTUKH Ta JIIKyBaHHS BPOHKEHOI aTiMii € BKpall akTyaJbHUMU

3aBJJaHHSIMU Cy4acHOI MEIUIIMHU Ta IMyHOJIOT11.
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JOCJIIIZKEHHA 3B’A3KY MIZK BETETAPIAHCBKUM PAIIIOHOM TA
SHUKEHHAM YACTOTMU ITPOSABIB I'EPX
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3100yBauKy BUIIOI OCBITH 2 MEIUYHOTO (haKkyIbTETy 4 Kypcy
XapKiBChKOI'O HAIlIOHAJILHOTO MEIUYHOI'O YHIBEPCUTETY
HaykoBuii kepiBHUK

Cikano IOais KocrssHTHHIBHA

JlouieHT, K.MelI.H Kageapu BHYTPIIIHbOI MeTUIUHA No 3 Ta eHJOKPUHOJIOT1i
M. XapkiB YKpaina

Meta poboTu. MeToro 1aHOTO AOCHIIKEHHS € aHalll3 BIUIMBY BETeTapiaHChKOi
JIETH HA YacTOTY Ta IHTEHCUBHICTb CUMITOMIB racTpoe3odarealbHoOi pedIroKCHOI
xBopoOu (I'EPX), a Takox BU3HAYEHHS] MOXKJIMBUX MEXaHI3MIB, 3a JOIIOMOTOI0 SKHX
I Jl€Ta MOXE CHPHUITH 3MEHIICHHI0 CHMITOMIB 1 3amajbHUX IMPOIECIB Yy
ctpaBoxoni. JlochmipkeHHs CHOpsSMOBaHE Ha OI[IHKY MOTEHUIWHHUX T[epeBar
POCIMHHOIO XapuyBaHHS, BKJIIOYAIOUM MOro BIUIMB HA CTaH NUITYHKOBO-KHUIIKOBOTO
TpaKTy, MeTabOII4HI MPOLECHU Ta PIBEHb 3aMajbHUX MapKepiB y nauieHTis 13 'EPX.

Marepiaium Tta Mmeroau. JlocnmipKeHHS MPOBOAMIIOCS HA OCHOBI aHaJI3y
HAyKOBUX IMyOJIKAIlii Ta KIHIYHUX BHUIPOOYBaHb, IO BUBYAIOTH 3B S30K MIXK
BEreTapiaHChKOM0 AieToro Ta cumnromMamu 'EPX.

Pesyabtatn o0rosopennsi. ['actpoe3odarecanbHa pedaokcHa XBOpoOa
('EPX) xapakTepu3yeThCsl pPErypriTali€o IITyHKOBOTO BMICTY B CTPaBOXIJ, IO
MPHU3BOAUTH 10 YCKIAJAHEHb a00 HEMPUEMHHX CHUMMTOMiB. CHUMITOMH, MOB’S3aHI 3
I'EPX, BkiOYarOTh TMedi0, KUCJIOTHY BIIPUKKY, OLTb y TPyIsx, oauHO(DArito,
nucdarito, BUAUICHHS BOJU Ta BIQUYTTSA KYJbKH, 1 BOHU MOXYTh 3HAYHO BIUIMHYTHU
Ha gKicTh XUTTA. Kpim Toro, 'EPX € Bimomum (hakTtopom pu3uKy IJIsi CTPaBOXOIY

BbapperTa 1 moB’si3aHuii 3 OUIBIT BUCOKOIO YAaCTOTOK BUHUKHEHHS aJICHOKAPIIMHOMU
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ctpaBoxoay. OTxe, omiHKa K (aKTOpiB PU3UKY, Tak 1 ¢akTopiB 3axucty maasi [EPX
Ma€e Ba)KJIMBE 3HaueHHs. BuOip Ai€TH Ta KOHTPOJIb Bard BiJlIrParOTh KIOYOBY POIb Y
nikyBanHi ['EPX. IlamieHTH YacTo NOBIIOMJISIOTH, IO BXXHWBAHHS IIOKOJAY,
CMa)XEHOI Ta TOCTPOI 1’Ki MOXe BHKJIMKATH cuMnToMu pediokcy. Kpim toro, 6arato
nanieHTiB 3 'EPX yHHKalOTh COKY ITUTPYCOBHUX, TA30BaHUX HAIOIB Ta THIIUX KUCIHX
HamoiB uepe3 MNOOOIOBaHHS, II0 BOHM MOXYTh MOTIPIIMTH iXHI CHUMITOMH.
Bererapiancbka Ji€Ta BHM3HAYa€ThCS SIK BXKUBAHHS OBOYIB, TOpPIXiB, (PYKTIB,
0000BUX Ta 3€pHOBUX 3 OOMEKEHHSM HENPSMUX MPOAYKTIB TBApPUHHOIO
MOXO/KEHHS 1 OyJia TOB’A3aHa 3 MEHIINM PU3HKOM JIEIKHX BUJIIB PaKy, OKUPIHHS,
niabety 2 TUOy, TINEPTOHII Ta I1HIIMX CEpPUEBO-CYJIMHHUX 3aXBOPIOBaHb.
Cnocrepexni nociipkeHHs B [uaii Ta IpaHi mokasyioTh, 10 BereTapiaHchbka Ji€Ta
Moxke 3axuctutu Bing ['EPX. JlocmixkeHHs, NpoBeIeHl B 3aX1JHUX KpaiHaX, TaKOX
IPOJAEMOHCTPYBaJIM, IO POCIMHHA Jl€Ta IOB’s3aHa 3 MOKpAIEHHSAM 370pOB’s
[TYHKOBO-KHMILIKOBOTO TPAKTY Ta 3MEHUIECHHSIM MOLIUPEHOCTI CUMIITOMIB PEQIIIOKCY.
Bererapiancbka pi€Ta, sika 3a3BU4Yail Ma€e HU3bKMH BMICT BYIJIEBOJIB 1 Oarara
KJIITKOBUHOIO, MOJKE€ CIPHUSATH MOTOPHI IUTYHKOBO-KHMILIKOBOTO TpPakTy Ta
30alaHCyBaTH MIKpOOIOM KHUIIIEYHWKA, [0 TMOTEHILINHO MOXEe TMPU3BECTH [0
3HIDKEHHS 4acToTH peditokcy. JlieTa, 6arata Ha KJIITKOBUHY Ta 3 HU3BKUM BMICTOM
KUPY, MOXE 3MEHIIUTH THUCK Ha HIKHIN C(]IHKTEp CTpaBOXOIy, 3aro0irarodu
KuCcIoTHOMY pedmiokcy. KiiTkoBHHa TakoX CHpusie BUMOPOKHEHHIO IITYHKA,
CKOpOUYIOUM 4ac mepeOyBaHHS BMICTY LUTYHKa B LUIYHKY, [0 3HHXKYE PHU3HUK
KHCJIOTHOI perypritanii B CTpaBOXiZl. AHTHOKCHUAAHTHI BJIACTHUBOCTI MPOIYKTIB
POCIMHHOTO TIOXO/DKCHHS MOXYTh 3MEHIINTH 3allajieHHs B CTPaBOXOHi Ta
JIOITOMOTI'TH BIJTHOBUTH ITOIIKOJ>KEHHS cJIN30BO1 . CIIO)KMBaHHS MarHiro, KJIITKOBUHH,
MOJIIHEHACUYEHUX >KUPHUX KHUCIOT, (IABOHOINIB 1 KapOTHUHOIAIB (Kl 3a3BHYal
MICTATBCSI Y BETEeTapiaHChKINA JI€TI) TOB’SI3aHO 31 3HIKEHHSAM PIBHA MapKepiB
3ananenHs, takux sk hs-CRP, inrepneiikin-6 (IL-6) i ¢axTop HEKPO3y MyXJIHHH
anbda (TNF-a). Kpim Toro, apaxijmoHoBa KucjiaoTra (B OCHOBHOMY 3 M’siCa) MOXE
BUKJIMKATH KackajJ HeWpo3amaleHHs, OT)KE€ MOKHAa 3pOOMTH BHCHOBOK, IO

BEreTapiaHChKi JIE€TH 3aXUIIAIOTh BiJl 3anajieHHs. Bererapianchbka Ji€Ta TaKOXK MOXE
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CHPUATU TMOKPAIIEHHIO KHUIIKOBOI MIKpOOIOTH, 10 OyJI0 MOB’SI3aHO 31 3HM)KEHHAM
PHU3UKY IUTYHKOBO-KHIIIKOBHUX PO3JajiB. BkitoueHHs pi3HUX (DITOXIMIYHUX PEUOBHH,
Takux K QuaBoHoigu Ta Bitaminu C 1 E, siki MicTsAThCS y QpyKTax 1 0BOYaX, TAKOX
MOKe 3a0e3MeUnTH 3aXUCHUM e(EeKT BiJ OKHCIIOBAIBHOTO CTPECY, MOTEHIIIIHO
3MEHIIYIOUM  3alajieHHsd Ta  TOLIKO/UKEHHS  CTpaBoxoay. Y  CyKyHHOCTI
BUIILI€3a3HAYCH] JOCIIDKEHHsS] CBII4aTh MpPO Te, IO BereTapiaHchka Ji€Ta MOXE
3smeHIUTH 4actoTy ' EPX depe3 HU3bKMIA piBeHb CIIOKMBAHHS TBAPUHHOTO OlKa Ta
oxkupiHHg. [IpocyBaHHs BereTapiaHChKOi JIETH, OCOOJIMBO SIKIIO BOHA IOTPUMYETHCS
OPOTATOM TPHUBAJIOIO Yacy, MOXe OyTH YacTHHOIO KOMIUIEKCHOTO MiIXOAy 0
3MEHILIECHHS MOSIBU CUMITOMIB 1 yCKJIaJHEHb, 110B s13aHuX 3 'EPX.

BucHoBku. Pe3ynbTaTH AOCHIIKEHHS MIATBEPIKYIOTh, 10 BEreTapiaHChKa
Jl€Ta MOXE CHpUATH 3MeHIIeHHI0 cumnToMiB ['EPX 3aBAasku HU3BKOMY BMICTY
KUPY, BUCOKIN KOHIIEHTpalii KJIITKOBUHU Ta aHTUOKCHJIAHTHUX croyyK. JloBeneHo,
IO CHOKHMBAHHA POCIMHHUX MPOAYKTIB MO3UTHUBHO BIUIMBAa€ HA MOTOPUKY
[UTYHKOBO-KHILIKOBOTO TPAKTy, MOKpallye OallaHC KUIIKOBOI MIKPOOIOTH Ta 3HUKYE
piBeHb 3ananbHUX MapkepiB, Takux sk hs-CRP, IL-6 ta TNF-o. BxkitouenHs o
palioHy MPOJYKTiB, O0araTux Ha (PIABOHOIAM, MOJIHEHACUYEHI >KUPHI KHUCJIOTU Ta
KapOTUHOIAM, MOX€ MAaTH 3aXUCHUN e(PEeKT MPOTH OKHUCIIOBAIBHOTO CTpecy Ta
MOILIKO/PKEHHS CIM30BOi OOOJIOHKM CTPaBOXOAY. TakuM YHMHOM, JOBrOTpUBAiE
JOTPUMAHHSI BEreTapiaHChKOl JIETM MOKe OyTH e(EeKTUBHOIO CTpaTeri€ro s
smeHmeHHss cumntomiB ['EPX Ta momepemkenns i ycknamnenb. OTpuMaHni JaHi
CBIIYaTh NP0 HEOOXIAHICTh NOJANBIIMX JOCHIPKEHb IIOAO BIPOBAJKEHHS
BEreTapIaHCHKOTO0 XapuyBaHHS fK CKJIaJ0BOi KOMIUIEKCHOI Teparii Mali€HTIiB 13
'EPX
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IMOPIBHSIHHS METOJIB OHIOI I-JIIMITYIOUOI AHECTE3II ¥
MAIIEHTOK, KOTPUM BUKOHYETBHCS TOTAJIBHA
ABJIOMIHAJIBHA TICTEPEKTOMIS

Ocangua Bapsapa BanepiiBna

acripaHT

KooOeasiubkuii FOpiii FOpiitoBu4

J.MeI. H., mpodecop

JIHINpOBCHKMIA epyKaBHUN MEIUYHUIN YHIBEPCUTET,

Kadeapa aHecTe310J10ri1i

IHTEHCUBHOI Teparii Ta MeUIMHA HeBlAkIaaHuXx craniB GIIO

Beryn. ToranbHa a0noMmiHaibHA TICTEPEKTOMIS 3aJMINAETHCA OJHIEIO 3
HaWIMOMIMPEHIINX TIHEKOJOrIYHUX omepanid. OntuMizanis aHecTe310JI0TTYHOro
3a0e3MeUeHHs, 30KpeMa Yepe3 3HMIKEHHS OIMIOITHOTO HaBAaHTAXEHHS, € aKTyaJIbHOIO
METOI0 B CyYacHI! KJIIHIYHIN TPaKTHII].

Mera. IlopiBHATH €QEKTHBHICTP METOMAIB OMIOIA-TIMITYIOUOI aHecTe3li 3
JI0JTAaTKOBHM 3aCTOCYBaHHSIM PI3HUX HEHPOAKCIaTbHUX METOJUK 3 METOI0 3MEHIIICHHS
MOKA3HUKIB TICJONepaiifHoro 000, 3amajibHOI CTpPeCc-BIAMOBIAI 1 MOTpedu B
MICTSOTIEpAIlITHOMY 3HEOO0JICHHI Y JKIHOK, SIKUM TUIAHYEThCS BUKOHAHHSI TOTAJIbHOI
a0IOMIHAJTLHOT T1ICTEPEKTOMI].

Marepianu Ta Metoamu. Y JIOCHiIpKeHHS OyJio BKIOYeHO 91 marfieHTKy, sKi
Oysu pO3MOJiJIeHI Ha YOTUPHU TPYIHU 3aJEKHO BiJ] BHAY 3aCTOCOBAHHOI aHECTE3Ii:
I-ennoTpaxeansuuii Hapko3 (ETH), 25 xkinok; || — ETH + enmigypanbna ananresis
(EITA), 28 xinok; Il — ETH + intparekansuuit mopdin, 19 xinok; IV — ETH +
iHTparekanbHuit Mopdin + EITA, 19 xinok. OriHoBaUCh J1a00paToOpHi (JICUKOIUTH,
C-peakTuBHMI O1J10K, KOPTU30J, MPOKAIBIUTOHIH), Cy0’€KTUBHI (piBEHb OOJIO 3a
BAIIl) Ta kiiHIYHI TIOKa3HWKU TEpediry MepuonepaniifHoro mepiogy, a TaKoX
nokazHuku ANI Tta BIS. Jlo3a iHTpaTtekanbHoro Mop@diHy y BCiX BUIAJIKaX CKJiajala
100 mkr; emigypanbHo BBoauBcs OymiBakain 0,25%-10,0 Ha moyaTky onepaTUBHOTO
BTpyudaHHs Ta 3a 10 xB 70 3akin4yeHHs. [lapameTpu cepiieBo-CyAMHHOI Ta AUXaTbHOI

cucteM (iKCyBalMCh Ha 7 eTamax OMNEpaTUBHOTO BTPYYaHHS: [0 TOYATKY
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BTpy4anHs (1), po3pi3 mkipu (2 eram), manaporomis (3), neBackyJsapizamis MaTku (4),
excrtupnamist mMatku (5), mepitoHizamis (6), ymumBanas mkipu (7). JlaGopaTtophi
JOCIIKEHHST TIPOBOAMIIMCA 3a 100y J0 BTpy4aHHs, Micid NpoOy i KeHHs, Ha |-y,
3-Ti0 Ta 7-My 700y Tmicis MPOBENEHOr0 OIepaTuBHOrO BTpy4yaHHs. OrliHKa
001p0BOTO CUHApPOMY 3a AaHuMU BAIII mpoBoaunuck oapasy micis npoOyaKeHHS Ta
yepes 3, 6,9, 12, 16, 20, 24 Ta 48-M roauH Mmicias ONEPATUBHOTO BTPYUYaHHS.
Pe3yabTaTi Ta 00roBopenHs. Haiikpami pe3dynsraTé otpumano y |1V rpymi:
HaMEHIIMN piBeHb 00JIIO micis IMpoOykeHHs 3a mokasHukoM BAII, skuii ckiaB

1,0 [0; 1] ym.ox., muts mopiBHHS y I rpymi BiH ckiaaas 4,0 [3,0; 5,0] ym. ox. (puc. 1).

10 Binb 3a BAIIl Ha MmoMeHT npoOyIsKeHH S

8

1

Elpymal EIpymall ®Tpymalll ®Ipyna IV

Puc. 1. Binb 3a BAIIl Ha MoMeHT Npo0y/I:KeHHS Y TOCHIIKeHUX rpynax
JlnHaMmika KOHTPOJIIO MicCIsionepaliitHoro 00t Oyina HalOLIbIT ONTUMAIBHOIO

y Tpymnax, e BUKOPUCTOBYBacs iHTparekanbHuil Mmopdid - III ta IV rpymnu (puc. 2).
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Eran cnocrepeskenHst

Puc. 2. [lunamika micasionepauiiinoro 6oJiro 3a BAIII

y nepury 100y criocTepeKeHHs
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3 ycixX mami€eHTok, mo Oynu BkimtoueHi y IV rpymy nocnmigkeHHs, *oaHa HE
nmoTpeOyBajia y  JOJAaTKOBOMY BBEIEHHI 3 METOK  aHanresli  MopdiHy
BHYTPIIITHBOM S30BO, TOJI SK TALI€HTH IHIIMX TPyl NOTpeOyBald y HBOMY Y

CITIBBIAHOIIIEH], 0 TIPOLTIOCTPOBAHO HA PHC. 3.
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Puc. 3. IloTrpeda y BHYTPIIIHbOM s130BOMY BBeJleHHI MOp@iny (%) y

nicasionepaninHomMy nepioxi

HaliTpuBanimmii iHTEpBan A0 MNepIIoi MOTpeOu y 3HEOOJEHHI TaKokK OyJo
3adikcoBaHO came y mamieHTok |V rpymnu, mo mpoimocTpoBaHo y Tabnumi 1, 1e
MPU3BOJUTH 10 CyO’ €KTUBHO OUTBIIT KOM(OPTHOTO ISl MAIIEHTIB Mepediry paHHbOTO
MICJISIONEPaIiitHOTO TIEP1oAYy.

Tadanus 1

Yac 10 nepuoi norpedu y 3uedosiendi Me [25%:75%] y nocaigxyBanux rpynax

I rpyna II rpyna III rpyna IV rpyna p
Yac nepioi 1,8 2,8 2,0 5,7 pru<0,05
noTpedu y [1,0; 2,0] [2,0; 3,5] [1,5; 2,0] [5,0;6,0] | prv<0,001
3HEOO0JICHHI, pu-m=0,112
TOIUHU Puv<0,001

[TicnsonepaiiitHi  ycKIaJHEHHs, Takl $K THICIsoNepaliifHa HyJgoTa Ta

omoBanns ([IOHB) Oynu takox HaiiMeHin Bupaxkedi B |V rpymi (puc. 4).
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Epymal ®Ipymall ®Ipymalll ®Ipyma IV
Puc. 4. YacTora BUHMKHEHHS MicJasonepaniiiHol Hy10Tu Ta O.1oBaHHA (%) y

AOCJIIKEHUX Tpynax

[Tokasamku BIS Oynu y Mexax HOpMalbHMX 3HadeHb Ta CYTTEBO HE
BIIPI3HAETBCSA Y Tpylax JIOCHIHKEHHS, IO CBIAYUTh MPO JOCTATHIO TIUOWHY
aHecTe3ii BIPOJOBXK oreparlii BCix marieHTiB. Ha 3akimrodamnx eramax ornepaTHBHOTO
BrpyuanHs B Il Ta IV rpymi 3a mokaznukom ANI He Bin3HavaeTbcsi (EHOMEHY

rinepanresii (puc. 5).
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Puc. 5. Ilunamika 3min nokazuuka ANI (ym.01.) Ha pi3HUX eTamax

AHeCTe3i0JI0rIYHOro 3a0e3neYeHHA

CTaTUCTUYHO JOCTOBIPHE 3HMKEHHS 3alajJbHUX MapKepiB, MPOKAIBIUTOHIHY
Ta kopTHu3oiry crocrepiranocs y Il ta IV rpynax.

BucnoBku. KomOiHalisa iHTpaTeKaIbHOro MOpQiHY Ta eniaypajibHOi aHecTe31l
3abe3reuye HaWKpally SKICTb aHECTe310JIOTIYHOrOo 3a0e3IeueHHs] MpU TOTAJIbHIN
abaoMiHaIbHIA TicTepekTomii. Ha mijcTaBi MOPIBHSAIBHOTO aHaji3y 3aCTOCYBaHHS
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KOMOiHaIii emiaypadpbHOi Ta IHTpaTEeKaJbHOI aHae3ii B KOMIUICKCI 1HTaJISIIHHOT
aHecTe3li MPOJEMOHCTPYBAJIO HAWKpaIliii KOHTPOJbh HOIUIICIT, MMOMepeIKeHHS
CTaHy Tinepayire3ii HaIPHUKIHII OMEPATUBHOIO BTPYYaHHS Ta CTaly e(PEKTHBHICTH
MICTSOTIEPAIHHOTO 3HEOOJEHHS 13 MOBHUM KOHTPOJIEM OOJII0 TMPOTSATOM BCHOTO
nicisonepaliiHoro mepioay, B 1miii rpymi koJHa 3 MallieHTOK He MoTpeOyBasa
1H €KIIIN OMOIMHUX aHAITEeTHKIB Ta OyB HaHMX4HMM noka3HuK BuHUKHeHHS [IOHB,
IO COPHUAJIO PaHHIM aKTHBI3allli XBOPHX Ta MiJBUIIYBAJIO 3a/I0BOJICHHS MAIlIEHTOK

BiJI IepeOyBaHHA Yy JIiKapHi.
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OIIIHKA E®EKTUBHOCTI COIIIAJIbHUX PEKJIAMHUX KAMITAHIN Y
®OPMYBAHHI 3/IOPOBOI NOBEJIIHKU HACEJIEHHSA

Tpau Bikropis BosioaumupiBHa,

3100yBayvKa OCBITH

Tpery6 IlaBio OsneroBuy,

TOKTOp (himocodii, TOIEHT

XapKiBChKHM HAIIOHATLHUNA METUIHUHN YHIBEPCUTET
M. XapkiB, YKpaina

Beryn. YhopoaoBk OCTaHHIX POKIB MOIIMPEHHS COLIATBHUX PEKIAMHHUX
KaMIlaHii 3ajy1s 3MIHM MOJENI MOBEAIHKM HAaCEeJICHHS IIOJAO0 BJIACHOTO 3/0POB'S
HaOyBa€ aKTyaJlbHOro 3HaueHHs. EQeKkTHBHICTP MAaCMBHHUX IMOBIIOMJICHb, IO
CTOCYIOTBHCSI HETaTUBHOIO BIUIMBY TIOTIOHOIIAJIHHS, B)KUBAHHS aJIKOTOJIbHUX HAIOIB,
HAapKOTUYHUX PEYOBUH, OOIPYHTYBAaHHS HEOOXIJTHOCTI BaKLMHAII, CKPUHIHTY Ta
npo(dUIaKTUKHA 3aXBOPIOBaHb, a TAKOK HU3KM IHIIMX ACIHEKTIB, MOJSATa€ B IXHbOMY
po3MillieHHl B 3acobax macoBoi iHpopmaiii (3MI), ski cnpsMoBaHi Ha IIUPOKY
LIJTBOBY ayauTOpito. Jlesikl KammnaH1i po3MoBCIOIKYIOTh 1HPOpPMaLiifHI CUTHAJIH SIK 32
JIOTIOMOT'O0 30BHIIIHIX HOCIiB (ra3er, KypHaliB, OUTOOp/iB, MIAaKaTiB, TOIIO), TakK 1
IUISIXOM 1HTerpamii nuudpoBux TexHojorid. He3Bakarouum Ha BENUKY MEPCHEKTHBY
BIPOBA/DKCHHSI TaKUX COILlaJbHUX 1HIIIATUB, [0 CHOHYKAalOTh CYCIUIbCTBO
npuitMaT OOIPYHTOBAHI PIIMICHHS MIOJI0 CTaHy BJIACHOTO 3JI0POB'S, JEKOJIHU BOHU
BUSIBJISIFOTHCS HEBAAJIMMHU Ta MalOTh 3BOPOTHUMN €(EKT.

Meta po6oTH. 3IiliCHUTH KOMIUIEKCHUI aHajii3 e(pEeKTUBHOCTI peai3arlii
COLIAIbHUX PEKJIAMHUX KaMIlaHii, NPUCBSIYEHUX 30€peKEHHIO Ta 3MIIHEHHIO
3J10pPOB’S, IUISIXOM MOPIBHAHHS MPUKIAIIB PE3yJbTaTUBHUX Ta HEBAAJIUX 1HIIIATHUB.
BusiBuTH KIIIOUYOB1 YMHHUKH, MO 3a0€3MEUyIOTh YCIHIIIHICTh Ta OOMEXEHUI BIUIMB
TakKMX TMOBIIOMJIEHb Y MEIIanpocTopi, BPaxOBYIOUM 3MICTOBI, Bi3yallbHI Ta
TEXHOJIOTO-KOMYHIKAaTUBHI ~KOMIIOHEHTH. PO3poOMTH Ha OCHOBI OTpPUMaHUX
pe3yNbTaTiB CTpATErio ONTUMI3alli COIIaNbHOI peKiIaMH 3 OIJISAY Ha CydacHi
nudpoBi TEHACHIIT, MCHUXOJIOTIIO IUIHOBOI ayauTopii. BU3HAUUTH TEpPCIEKTUBU

MOTAJIBIIIOTO PO3BUTKY KaMITaHiil y chepi OXOPOHU 30POB’Sl K OJHOTO 3 KIHOYOBUX
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THCTPYMEHTIB (pOPMYBaHHS TPOMACHKOI CB1IOMOCTI y MalilOyTHHOMY.

Marepiaiu Ta MeToau. Y MeKax IOCHTIDKCHHS TPOBEICHO OIS HAYKOBUX
JDKepell 3 MUTaHb T'POMAJICBKOrO 370pOB’s, MpPOAHATI30BaHO CTATUCTHYHI JIaHI
BcecBiTHbO1 opranizariii oxoponu 370poB’s (BOO3), pe3ynbTaTé COIMIOIOTIYHUX
onutyBaHb KuiBchkoro mikHapoaHoro iHCTUTYTy cotioorii (KMIC), 3nilicHeno
MOIIYK 1 aHaJI13 peJieBaHTHUX MyOJIiKaIlii y MDKHApOAHIN enekTpoHHii 6a31 PubMed.

Pe3yabTaTi Ta 00roBopeHHsi. 3a n1anuMu BcecBiTHROI opraHizaiii 0XOpoHU
3I0pOB’s, TIOTIOHOMAJIIHHS CTAHOBUTHb OJHY 3 HaWCepHO3HINIMX 3arpo3 s
rpOMaJICbKOT0 0Jaronoayyysi, MOPOKY CHPUIUHSIIOUYHN TOHA] 8 MUIBHOHIB cMepTell y
pI3HMX KpaiHaxX. 3riJHO 3 OL[IHKAMM E€KCIEpTIB, NaCUBHE KypiHHS 3a0Upae >KUTTA
noHay 1,3 MiIbiioHa JIFOACH, K1 TMAAAI0THCS BIUIMBY MIKIIMBOTO qumy [6]. 3 1990-x
POKIB JIOCIHIJKEHHSI TMPO IIKOAY TIOTIOHOMAIIHHS CTaj0 OJHUM 3 KJIIOUOBUX
KOMIIOHEHTIB HAI[lOHAJILHUX 1HIIIATAB 13 MOJOJAaHHA 3ajie)kHocTl. Kammasil
3aKJIMKaal 0aThbKiB OOrOBOPIOBATH 3a3HAuYEHYy MpoOJieMy 3 MiIITKAaMH Ta HE Malld
O0akaHoro eeKTy, aJKe 3a3Ha4eH1 MOBIJOMJIEHHS HE MICTUJIM IO0CTaTHBOI KIJIBKOCTI
apryMeHTIB 1, 3 OTJISiy Ha ICHUXOJIOTIYHI OCOOJMBOCTI CHPUHUHATTA MOJIOADKHOI
ayIuTopii, HE MalM TEPEKOHJIMBOTO €(EeKTy, a HaBIaK{H, MOTJIH CIPHYUHUTH
dbopmyBaHHs 200 TOCUJICHHS HaMipy MaJIUTU cepel Mool [S].

VYV 1998 pomi Oyna 3armoyaTkoBaHa MaciiTabOHAa aMEepUKaHChKa MeJlia-KaMITaHis
«IIpaBna», rojloBHa MeTa SIKOi MoJIArajga y 3MIHEHHI YSBJICHHS PO TIOTIOHOMAJIHHSA,
IHTEPIPETYIOUN MOTO SIK Pe3ysIbTaT IIJIECIPIMOBAHOTO MAaHIMYJISITUBHOTO BIUIMBY 3
OOKy TIOTIOHOBUX Kopropauiid. PanHiil ycnix 1HiIIaTUBH OyB 3yMOBJIEHU BILUTMBOM
IHTEHCUBHUX, YacTO NPOBOKALIMHUX peKJIaMHUX MatepianiB. Hampukman, vy
Bimeomarepiani «1200» MOI0b CUMBOJIIYHO BUKJIaJalia Ha BYJMI MIIIKH JUTSL Ti,
UTFOCTPYIOYM  CTaTUCTUKY MIOJCHHHX CMEPTEH, CIOPUYMHEHUX  B)XXHBAHHSIM
TIOTIOHOBUX BHpOOIB, a y poiuky «CmiBarounii KOBOOW» Oyli0 MNpeAcTaBiIeHO
YOJIOBIKa 31 CTOMOIO, SIKMH, BUKOHYIOUM IIICHIO, aKIEHTYBaB yBary Ha TSDKKUX
HacJiJIKaxX 3a3Ha4€HO1 3aJIeKHOCTI Il 310poB’st. Y 2014 porri kammnaHisi OHOBHJIACS
mig racioMm «Finish Ity, 3aknukaroum CycHiIBCTBO TOKIHYMTH 31 IIKIIJIHUBOIO

3BUYKOI. Y BijJeoMarepiaiiax MiJiaBajdyd KPUTHII MOBEIIHKY BIJIOMHUX JIIOJEH, SKi
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MHUMOBOJII CHOPUSIIOTh MOIMYJISApU3alii TIOTIOHOMATIHHS, Ta aKIEHTyBald yBary Ha
3HIDKEHH1 COIlaJIbHOT MPUBAOIMBOCTI KypIiB y 1udpoBoMy Memiacepenosui. [1in
BIUIMBOM KaMIaHIi yacTKa IMiJUIITKIB, 0 KypATh, 3HU3WIACK 3 23% y 1998 pomi a0
11,2% B 2023-my. 3 orisiny Ha MNOMYJSPHICTh €IEKTPOHHUX CHUTApeT, 3arajlbHUN
PIBEHb BXKMBAHHS TIOTIOHOBHMX IMPOJYKTIB CE€pell MOJIO/II 3aJIUIIUBCS Ha piBHI 22,2%
[3]. TakuM YMHOM, KaMIaHig ICTOTHO BIUTMHYJIA HAa 3MIHY TIOBEAIHKU Ta YSBJIEHb MPO
KypiHHSI, XO4a HOBI (DOPMH HIKOTHHOBOI 3aJIE)KHOCTI BCE I11e TOTPeOyIOTh yBary.

3a pmochimkeHHAMH KuiBChKOro MIXKHApOJHOTO 1HCTUTYTY  COILIOJIOTII,
pekiama, COpsMOBaHAa Ha 3HIDKEHHS 3a3HAYCHOI BUIIE 3aJIe)KHOCTI, Ma€ 3HAYHHUN
BIuB. 3 11 ciuns 2024 poxy B YKpaiHI BCTYNWIM B CHUJIY HOBI BHUMOTU [0
MapKyBaHHsI yIIAaKOBOK TIOTIOHOBUX BHPOOIB, AKI € BaXXJIMBUM KPOKOM Yy peaiizarlii
noctaHoBu €Bpomnericbkoi Komicii 40/2014 nng 3aXxucTy TpoOMajiCbKOrO 310pOB’S.
3riHO 3 HOpMaMH, BUPOOHWKMU 3000B'sI3aHI JPYKyBaTH Ha YHAKOBKaxX Bi3yalbHI
UTIOCTpalliil Ta MUChbMOBI MEIMYHI 3aCTEPEKCHHS 11010 HEOE3IMeKH TIOTIOHOIAJIHHS,
3anmMatroun 65% mpocTopy MaKyBaHHs, a TaKOXkK BKaszyBatu QR-ko, 110 Hampasisie 10
oHJaitH-mnaTdopmu LleHTpy rpoMazCcbKOro 310poB's, 1€ MPONOHY€EThCS JOIOMOra 3
1Mo30aBJEHHs WIKIJIMBOI 3BUYKM [2]. BiamoBimHO 10 pe3ysbTaTiB MONEPEIHBOIO
COIIOJIOTIYHOTO JOCHiKeHHs, 94% crnoKrBadiB TIOTIOHY 3BEpTalOTh yBary Ha Iii
3acTepexeHHs, a 62% 3 HUX 3aMUCIIOIOTHCS HAJl MPUITMHEHHSIM TMaJliHHS, 10 BKa3ye
Ha 3HAYHY [I€BICTh IHINIATUB 3 TMOEJHAHHSAM 1IOCTPATUBHUX MaTepialliB Ta
TEKCTOBHX IMOBIIOMJICHb Y CTUMYJIFOBAaHH1 3M1H MOBEMIHKH [1].

3a manumu BOQO3, BmpoBamxenHs B rpyaHi 2020 poky BakIUHM HPOTH
COVID-19 crpusiim 3HWKEHHIO CMEPTHOCTI Bix maHaemii Ha 57%, 1m0 TO3BOJUIIO
BpATyBaTu noHaj 1,4 MminbiioHa )KUTTIB y €BponelicbkkoMy perioHi [4]. He3Baxarouu
Ha TIOYATKOBHMM yCHIX Yy po3poOIll BakuMHM, Ha modatky 2021 poky kommaHis
AstraZeneca onuHWIACS B IIEHTP1 KPU30BO1 CUTYaIlli, a/pke 1H(OpMAIliiHA KaMITaHis
IIBUJKO 3a3Haja HeBIa4yl dYepe3 HEeJOCKOHATY KOMYHIKAI[IHHY CTpaTeriio,
BIJICYTHICTh TPO30pPOCTI, B3a€EMOJIi MDK (PapMalleBTUYHUM BUPOOHUKOM Ta
BcecBiTHROIO OpraHizaii€lo OXOpPOHHM 3I0pPOB’S, a TaKOXX dYepe3 IMOBUIbHY Ta

000pOHHY peakIlito Ha MPU3YNUHEHHS BaKIMHAIll] B KIJIbKOX €BPOMNEHCHKUX KpaiHax,
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a came: Himewuwnni, @panmii ta Itami, BHACTIJOK 3aHEMOKOEHHS MIOAO OE3IMEKH.
Opranizalisa Hamojsrajga Ha BiICYTHOCTI KOpEJsLii MK BaKIMHOIO Ta YTBOPEHHSIM
TpOMOiB, TPOTE Ii3HIIIE, MICJs BHUSABICHHS MOXJIMBOIO B3a€MO3B'S3KY BUYCHHUMHU,
AstraZeneca Oyna 3MyllleHa MEPErNISHYTH CBO1 3asiBH, 10 CIPUYMHUIIO BTpATy
JOBIPH JI0 BAaKIIMHHU Cepejl TPOMaJChKOCTI, a TaKOX BIJCYTHICTh T'OTOBHOCTI JO ii
BUKOPUCTaHHS B Jesdkux kpaiHax [7]. OCHOBHUMH MpoOJieMaMH, WIO CHPHSIIH
3a3HaueHIA CHUTyallii, CTaldu: BIACYTHICTh CBOE€YACHOI Ta MPO30pPOi KOMYHIKallii,
HETOCIIOBHI Ta 3aXMCHI MOBIJOMIJICHHS, @ TaKOXX BIJCYTHICTh HAJCKHOI JAOBIPH 10
BaKIMHU AstraZeneca y MOPIBHSAHHI 3 IHIIMMHU NpenapataMu. TakuM YuHOM, KpU30Ba
CUTyallisl KOMIIaHli — SICKpaBUW MPHUKIAJ TOro, SIK BaXKJIMBA 3PO3YMUIICTh Ta
apryMEHTOBAHICTh y 3B’SI3KaX 3 TPOMAJICHKICTIO B TalTy31 OXOPOHHU 310POB’sl.

BucnoBku. OTxe, 17151 3a0e3neueHHsd e(peKTUBHOCTI 1H(OpMAIIHOT KaMIlaHii
y cdepl TpoMaJIChbKOro 3A0pOB’S HEOOXIJHO BpPAaxXOBYBATH HU3KY KIIOYOBHUX
ckiagHukiB. [lepeayciM noiiibHO Kiaacu(iKyBaTH HUIBOBY ayJUTOPIIO0, BPaXOBYIOUU
BIKOBI, MMOBEJIHKOBI, IICUXOJIOTIYHI Ta MOTHBAIIIIHI YUHHUKH, 110 CIPHUSE PO3pOOLI
e(EeKTUBHUX KOMYHIKaIlIMHUX CTPATETIH.

[loBeniHkoBa Ta BIKOBAa CErMeHTalllsl Mependavae aHami3 i, 3BHUOK,
YCTAaHOBOK 1 CTaBJICHHS TPEICTABHHUKIB IIJILOBOI ayJUTOpPii 3 METOI BHUSBJICHHS
Oap'epiB, IO MEPEIIKOKAKOTEL 3MiHI IXHBOI IisIbHOCTI. [PyHTYIOUMCH HA PO3YMiHHI
MOTOYHUX MOJENEeH Mii Ta MOTUBAIlIMHUX UYWHHUKIB, KOMYHIKAIlIliHI CTpaTerii
MOXYTh OyTH aJanTOBaHI TaKUM YHWHOM, 100 yCyBaTH IIi Oap’€pu Ta MPOMOHYBATH
pilIeHHs, SKI BIANOBIJAIOTH NoTpebdaM Ta ouviKyBaHHAM ayaurtopii. Ilcuxonoriuna
CerMeHTallisl, y CBOIO uepry, GOKyCyeTbCsS Ha TAKUX ACMEKTaX sIK HIHHICHI OPIEHTUPH,
MEePEeKOHAHHS Ta CTWIb JKUTTA, IO 3a0e3medye MOXIJIHMBICTh BCTAaHOBJICHHS
EMOIIIITHOTO 3B’SI3KY 3 IMUJILOBUMH TpynamMu. Hampukiaz, y KaMITaHisX, CIpSIMOBaHHUX
Ha 3HIDKEHHS PiBHS TIOTIOHOTATIHHS Cepe]l MJIITKIB, aKIIeHT MOXke OyTH 3p00JIeHO
HAa M1JIBUIIEHHI CaMOMOBAru, JEMOHCTpaIlli HEe3aJeKHOCTI BiJl COLIATILHOTO TUCKY Ta
dbopmyBaHHI 00pa3y CBIJOMOTO MOJIOJIOTO 1HJWBIAA, IO BIAMOBISETHCS Bij
IIKIJIJTMBUX 3BUUOK SIK MPOSIBY 3p1JI0CTI Ta 3a0€3NeUeHHs] MallOyTHBOTO JOOPOOyTY.

dopMyBaHHS 3MICTY MOBIIOMJIEHb MA€ TPYHTYBATUCS HA MIPUHIIMIIAX YITKOCTI,
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JAKOHIYHOCTI, MPO30POCTI Ta 3MICTOBHOCTI, 13 (OKYCOM Ha CTHUMYJIIOBaHHS
ouiKyBaHUX (OpM pearyBaHHsS CIUILHOTH. BHKOpHUCTaHHS HapaTHUBHUX CJIEMCHTIB,
30KpeMa €MOIIHHUX 3BEPHEHb, MOCHIIIOE BIUIUB Ha ayAuTOpito. OgHUM 3 CYTTEBUX
KOMIIOHEHTIB Pe3yJbTaTUBHOCTI € BHOIp ONTHUMAJbHUX KaHAJIB KOMYHIKAIi, 10 Y
M(ppoBy €Mmoxy BKIIOYAIOTh COIIAJIbHI Mepexki Ta BeOpecypcH, OJHAK JOILIbHUM
3AJIMIIAETBCS 1 BUKOpUCTaHHS Tpamuiidnux 3MI, a came: TenebadeHHs, pajio,
MOETHAHHS APYKOBAHUX TEKCTOBHUX 1 Tpa)iyHMX MOBIIOMIICHH 3 METOIO OXOILICHHS
IIUPIIOI ayUTOPIi.

BoaHoyac miaTpuMKa MNO3UTUBHHUX 3MiH Y TIOBE/IIHIII 3 YACOM MOXE BUKIIUKATH
TpyaHoui. PexnamHI KaMmmaHii TpOMaJChKOTO 3[0pOB'S YacTO 30CEpEKEeHl Ha
KOPOTKOCTPOKOBUX pe3yjbTaTaX, TAaKUX SK MIJBULICHHS pPIBHSA BakUUHAIl abo
3HUKEHHS TOIIMPEHOCT1 TIOTIOHOMANIHHA. OnHaK JJis 3a0€3MEeUeHHs] CTAIUX 3MiH
MOBEIHKA Ha JIOBTUH TEpMiH HEOOXiJHA MOCTIHHA MIATPUMKA, TOCTYI 0 PECYPCIB
Ta CTBOPEHHS CIPUSATIMBUX YMOB.

Bapro 3a3HaunTH, 1m0 MailOyTHI TEHIEHLII B KaMIaHIAX TIPOMAJICHKOTO
3I0pOB'S MOXYThb OYTHM OpIEHTOBaHI Ha AaKTHUBHE BUKOPHUCTAaHHSA LU(POBUX
TEXHOJIOT1, 30KpeMa MOOUIbHMX JO0AaTKiB, a TakoX BipTyanbHoi (VR) Ta
nomoBHeHOi peanbHOCcTi (AR) mnms mepconamizariii  iHopmarliii, BiJICTEKEHHS
Mporpecy Ta MiJIBUIICHHS €()EeKTUBHOCTI MO3UTUBHUX 3MiH. [lepCcrieKTHBU PO3BUTKY
COLIIAIbHUX PEKJIIAMHUX KaMIaHIi MOJSIraloTh y JOCATHEHHI 3HAYHUX 3MIH Y
MOBEIHII, MABUIIEHHI 0013HAHOCTI Ta MPOQIIAKTHUIIL, IO COPUITUME MOKPAIEHHIO
3arajbHOTO CTaHy 37J0POB’sI HACETICHHSI.
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JNENPECUBHMIA PO3JIAJL

IIkypamiBcbka CBitiiana BacuiiBaa

K.010.H., IOLIEHT

IHaneBnuk Codis TapaciBHa,

I'punuk Ogaexcanap IOpiitoBuy,

Crynentu

IBaHO-DpaHKIBCHKU HAIIIOHATBHUN MEIUYHUM YHIBEPCUTET,
M. [BaHo-®DpanHKiBChK, YKpaiHa

Beryn. JlempecuBHMIA po37iaj € MOIIMPEHUM 1 PYWHIBHUM TMCHXIaTPUYHUM
3aXBOPIOBaHHIM, IOLIIUPEHICTh SIKOTO CYTTEBO 3pOCTA€ y BChbOMY CBITI. biibiie Toro,
MOIIMPEHICTh Aenpecii 3HauHo 3pocia mija yac nangaemii COVID-19. Okpim nokasis,
OTPUMAHHUX Y MALIEHTIB 13 Jenpecielo (0COOIMBO 3 MEAMKAMEHTO3HO-PE3UCTEHTHOIO
dopmoro), 3a gpomomorotro IIET-ckanyBanHs Oyno BHSBJICHO BHpPaKEHUU
rinoMeTadodi3M TII0KO3U B MedianbHiil npedpontansHiid kopi (mPFC). Kpim Toro,
JIKYBaHHS aHTUJEIPECAHTAMM ACOIIIOETHCS 31 3HAYHUM MIABUILICHHIM METa0OI1YHOT
aktuBHOCTI B 30H1 mPFC.

Mera. JlocaiauTtu BB oOMiny riatoko3u B [IHC Ha po3BuTOK nemnpecii, poib
acTPOLUTIB Ha 30ymKyBaiabHi cuHarncu Ta poib O-GICNAc-tpanchepaza (OGT) B
3MiHI ITOBEIIHKOBUX PEaKIIiH.

Marepianu i meroau. [IpoananizoBaHo HayKOBI MyOIiKallii 010 BIUIUBY Ha
IIHC OOMiHY TJIFOKO3U, POJIb ACTPOLIUTIB B PO3BUTKY JIETIpECii.

Pesynbratn i oOroBopennsi. Ypununaudocdar-N-aneTriritoko3amMmin
(UDP-GIcNACc) € MeTabomiToM MIIOKO3H, IO BiJIrpa€e KIOYOBY POJb SK JOHOPHA
mosekyna it O-GleNAnmmoBanus. O-GICNAc-tpancdepaza (OGT) — kirodoBuit
dbepment y mporieci O-GIcNAmwiroBaHHsT OUIKIB — KaTalli3ye€ MOCTTPaHCIALINHI
moaudikarii 0ikiB 3a gornomoro O-GIcNAc i1 BukoHye GyHKIIIO CEHCOpa CTpecy.
byno Bussneno, mo pisenb MPHK OGT OyB miagBuieHnil y NMamieHTIB 13 AENPECI€LO,
a ekcnpecis OGT B actporurtax Oyna BHOIPKOBO TIJBHINEHA B MeladbHIN
npedponrtanpHiii kKopi (MPFC) y ayTnuBuUX MuIien micisi XpOHIYHOTO COIiaTbHOTO

ctpecy. Kpim Toro, OGT MoaymtoBaB rityTaMaTepriuly CHHANTUYHY Mepenady uyepes
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O-GlcNAmwmmoBanHst rimyramatHoro Ttpancnoptepa-1 (GLT-1) B actpommrax.
CenextuBHe BupaneHHs OGT B acTpomnurtax cnpuyuHse epexTH, momiOHi g0 il
antugenpecantiB. 'en OGT noxkanizyerbcss B oOiacti Xql3, 1 rimobanbHEe HOro
BHUJIAJICHHS TIPU3BOAUTH JO €MOpPIOHANBHOI JIETANBHOCTI. Mmuini 3 YMOBHHUM
BunaneHHsM OGT y Heliponax micns 10’ ekl Tamokcudeny (TAM) nemoHCTpyBaH
IMPUCKOPEHHSI TEMITIB POCTY Ta 301IbIIEHHS po3Mipy Tuia. KpiM TOro, BHIalICHHS
OGT B acTporuTax HE MNPU3BOJAWIO 0 AHATOMIYHHUX 3MIH MO3Ky abo0 3MiH Yy
II1JIbHOCT1 aCTPOIUTIB 1 HEUPOHIB.

BucnoBok. OGT € BaxJIMBHUM CEHCOPOM CTPECY Ta KIIOUOBUM PETYISITOPOM
rJIyTaMaTepriuHoi HedpoTpancwmicii B actporurax uepe3 O-GlcNAmuiroBaHHs
GLT-1. IMlinBumena excnpecis OGT B acTpouurax MeiaabHOI MpedpOHTAIBHOT
KOpH TOB’si3aHa 3 PO3BUTKOM JACMPECUBHOIOIOHOT MOBEAIHKU, TOJ1 SIK CEJICKTUBHE
BunaneHHss OGT B acTporuTax BHUKJIMKA€E aHTUICHPECAHTONOAIOHI edekTn 0e3
MOPYILICHHS MO3KOBOi aHaTomii ab0 KIITHHHOI MmuIbHOCTI. Ile cBiguMTh mnpo
MOTEHIIHHO KpUTUYHY poiib acTpouutapHoro OGT y marorenesi aempecii Ta Moro

MO>KJIUBY TE€PANEeBTUYHY I[IHHICTb.
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PHARMACEUTICAL SCIENCES

MMPOTUBOAPTPUTHA JIIsI KYPKYMIHOIJIIB

Bboiiko Ipuna AHToO/iIBHA,

K.X.H., JOLICHT

Kot16i baap Ennin

CTYJIEHT

Opecpkuii HalllOHAJTbHUN MEAUYHUIN YHIBEPCUTET
M. Oneca, YkpaiHa

boiiko IOpii OJiekcanapoBuy

K.0.H., JOLIEHT

Opnecwkuii iep>kaBHUM arpapHuil YHIBEPCUTET

M. Opneca, Ykpaina

Beryn. Kypkywmin, Ximiuao Bigomuit sk 1,7-061c(4-riapokcu-3-MeTokcudeHin)-
1,6-rentagien-3,5-/110H, Ma€e MpPOTU3aANaIbHy, AaHTUOKCUJAHTHY, MPOTUITYXJIMHHY Ta
1HIIY O10JI0T1YHY aKTUBHICTh. [IpoTH3ananbH1 BIACTHBOCTI KyYpPKYMIHY BBa)KAarOThHCS
OCHOBOIO MOTO Pi3HOMaHITHOT 010J0T1YHOI aKTUBHOCTI Ta BIJIITPAIOTh BAXKJIUBY POJIb
y JIKyBaHHI 3aXBOpIOBaHb. KypKyMiH B OCHOBHOMY OTPUMYIOTH 3 KOPEHEBOI OyIp0U
Curcuma aromatica Salisb Ta kopeneBuma C. longa L. (kypkyma) poauHu
Zingiberaceae. BoHu € TpamgumiMHUMH KHUTAMCHKUMH JIIKAMH, 10 CIPHUSIOTH
KpOBOOOITY Ta yCyBalOTh 3acTiii KpOBI, 1 3JJaBHAa BUKOPHUCTOBYIOTbCS B Kurtai st
JIKyBaHHS OOJI0, 3aMaJieHHs Ta IHIIMX 3axBopioBaHb. Kypkyma € MOUIIUpEHOIO
cnemiero B Iuaii Ta ommcana B AropBeal K 3aci® ais JIIKYBaHHS 3alaibHUX
3aXBOPIOBaHb. Y 3aXiTHOMY TPaBHHUIITBI KypKymMa B OCHOBHOMY BHUKOPHCTOBYETHCS
K mpoTu3anajbHui 3aci6. KypkyMiH Ta KypKyMIHOIAM, aKTHBHI KOMIIOHEHTH
KYpKyMH, TPOTATOM 0aratb0X pOKIB BHUSABISIIOTECA €(PEKTUBHUMH METOIAMHU
JKyBaHHS 3anajbHUX CTaHIB. KypkymiH, JEMETOKCUKYPKYMIH Ta
01CIEeMETOKCUKYPKYMIH € TOJIOBHUMHU TPE/ICTABHUKAMU KypKyMmiHOimiB. Kpim Toro,

XapyoBl JT0OABKH, 10 MICTATh KYpPKyMiH, HaJ3BUYAHO TOMYJSpPHI, 1 HA PUHKY €
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0araTo aHTHOKCHIAHTHUX Ta MPOTU3ANAIbHUX XapUuOBUX J00ABOK 3 KYPKYMIHOM.
Meta po6oTu. JJocniguT MpOTUAPTPUTHI BIACTUBOCTI KypKYMIHOI/IB.
Marepianu Ta Meroau. Y poOOTi OynM BHKOpPUCTaHI OuIl 1HOPUAIHTOBI
mrypu-camuili Baroto 180 200 t (BiBapiii Onechkoro HamioHaILHOTO MEIUYHOTO
YHIBEPCHUTETY). Y Cl €KCIIEpUMEHTH, ITPOBEACHI Ha TBapuHaX, Oy 3/IIMCHEH1 3T1IHO 3
O0l0€TUYHUMH BUMOTAMH, BUKJIQJACHUMU Y BIUIMNOBIAHUX MDKHApOJAHUX Ta
HAI[IOHANBHUX JOKyMeHTaX. [IpoTu3ananbHy eeKTUBHICTh €KCTPAKTIB BU3HAYAIN Y
HacTynHuil crnoci0. Illypam po3auieHMM Ha KOHTPOJIbHY Ta EKCHEPUMEHTAIbHY
IpyNd BHYTPIIIHBOUEPEBHO BBOAWIW: 1) i3ioNOriyHMiA PO3UMH (KOHTPOJIb);
2) pO34MH MENTUAOTIIKaHy (25 MK paMHO3HW/T MacH Tija), SKui OyB BHIIJICHUU 3
00poOJieH01 yNIbTpa3ByKOM KIIITHHHOI CTIHKH Streptococcus pyogenes rpynu A
(excriepumenT). Jlami TBapuHaM JAOCHIAHOI Ta KOHTPOJBHOI TPyl BBOAWIA
BHYTPIIIHHOUYEPEBHO 1H'€KIINHY POpMYy KypKYMIHOIIIB, KYPKYMIHOITHOTO €KCTPAKTY
abo pedepenc-mipenapary (0,5-1 mxi/r JJIMCO). OkpemMo NMpoBOAWIN MEPOpAIbHE
BBEJICHHS TBapuHaM 000X TpyIl 3a3HAYEHUX AareHTiB, Y pa3l pedepeHc-npenapary
BukopuctoByBaiu 0,5 mxi/r 8% JIMCO. BHyTpiniHbOUEpEeBHE BBEICHHS €KCTPAKTY
KYPKYMIHOIZ[IB Ta YMCTHX KYpKYMIHOiJlIB MOYMHANIOCS abo 3a 4 1HI A0 BBEIEHHS
(dbaororeny (mpoTokoJsl mpodiTakTUYHOI Teparrii), abo yepe3 8 JHIB MicIs BBEICHHS
¢drororeny (BiCTpodYeHa Teparlis) Ta TPUBAJIO MIOJMHA a00 5 pa3iB Ha TWXKACHB (3
noHexaunka). [{ns mociaAKeHb TepaneBTHUYHOI AKTUBHOCTI MEpOpajbHUX (opM
OUMIIEH] KYpKYMIHOIIM BBOJWJIMCS 1HTparacTpaJibHUM 30HIOM: 1) 3a 4 mH1 10
BBeJICHHS (DJIoTOreHy 1 aaiii moAHs NpoTAroM 14 AHIB, MICIsS YOTO PEKUM BBEJCHHS
OyB 3MiHEHMI Ha 5 pa3iB Ha TWKJCHb (MOHEAUIOK-II'SITHUISA). 3analbHUM TPOIIEC Y
cyrio0ax OI[IHIOBAaBCA CIIMUM CIIOCOOOM TIUIAXOM IOJCHHOTO BUMIPIOBAHHS
aptputHoro iHaekcy (I1) y aucranbHiM 4acTHHI KOXKHOT KIHI[IBKHA 3 BUKOPUCTAHHSIM
cranaaptaux kputepiiB: (0) Hopma; (1) nmerka eputema Ta HaOpAK; (2) MiJBUIICHUN
HaOpsiK 0e3 YiTkux Mex; (3) BupaxeHuit HaOpsK; (4) BUpaxeHUil HAOPSK 3 aHKIJII030M
npu 3ruHaHHl). TepaneBTUYHMA eQeKT JIKYBaHHS TPU EKCIEPUMEHTATIbHOMY
apTpuUTI po3paxoByBaBcs Ha 3 JeHb M1l TocTpoi (a3u abo Ha 28 IeHb I XPOHIYHOT

(ha3u HaOpsKY CyTyI00iB.
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PesyabTaTn Ta oOroopenHsi. lllogenHe BHYTpIIIHbOUYEPEBHE BBEICHHS
bpakuii kKypkymu (23 Mr 3arajibHUX KypKyMiHOiIIB/KI//I€HB), 1110 MOYMHAETHCA 3a 4
THI 10 BBeACHHS (JIOrOreHy, 3HAYHO IPUTHIYYBAJIO 3amajeHHs CYrjio0iB K y
rOCTpifl 3amajbHif, Tak 1 B XPOHIYHINA JECTpYyKTUBHINA Qa3ax aptputy (24%).
Hapnaku, xonu moyaTok JIIKyBaHHS OyJ0 BIIKJIAJEHO 10 8-ro JHS, TOOTO TiCys
BUPIIIEHHS TOCTpoi ¢a3u, aje J0 MOYaTKy XPOHIYHOI a3y apTputry, LS K 1032
bpakii KypkyMH HE Majia KIIHIYHO 3HAa4Yymoro egekrty Ha HaOpsK CcyrioOiB.
[Ilonenne  mikyBaHHA  HIDKUOIO 703010  (pakmii  kypkymun (4 Mr
KYPKYMIHOi/IB/KI/JI€Hb), 1110 TIOUYUHAETHCS 3a 4 IHI A0 1H'eKIii (hIororeHy, Takox He
MaJi0 3Ha4YHOTro e(eKTy Ha HaOpsKk cyryioOiB. Y BCiX €KCIIEpUMEHTaX, Kl TaKOXK
BKJIIOYAJIU TBapuH 0€3 apTpuTy, SKAM BBOAWIA (Ppakii0o KypKyMH Ta
pedepenc-npenapar, He Oysio 3adiKCOBAHO O3HAK TOKCHUYHOCTI, SIKI BUSBJSUIHCS O
3MiHaAMU MPUPOCTY MacH Tuia abo OGioxiMiuHuX moka3HuKiB (AJIT abo kpeaTuHiHy) y
TBApUH 13 3alajJeHHsIM 1 0e3, K1 OTpUMYBaJIM JiKyBaHHs (pakiiiero Kypkymu. Tum He
MeHIl, OyJa Bif3HaueHa 5-7% CMEPTHICTh y TBapHH 13 3allajJ€HHSAM HE3aJeKHO Bij
BUJly Tepamii. Y TBapuH 0e3 3amajieHHs naabk OyB BiacyTHid. [lpuumn cmeprti
3aru0aMX TBAPUH BCTAHOBUTH HE BAaOCsA. KUIbKICHI MOKAa3HUKUA Majiky Oyiu
CTaTUCTUYHO HE 3HAUYHIMMH, 10 Oyno miaTrBepkeHo TtectoM @Dimepa. [ani
pe3yJIbTaTH € 1I0Ka30M MIPOTUAPTPUTHOI €(PEKTUBHOCTI EKCTPAKTY KYPKYMU B YMOBax
in vivo. [laHuii ekcTpakT aHaJOTIYHMKA 3a XIMIYHHUM CKJIQJIOM KOMEPIIIHHO
JOCTYITHUM JIE€TUYHUM J100aBkaM. OCKUIBKH I 3amo0iraHHS PO3BUTKY apTPUTY
Oyna mnoTpiOHa TmoONEpenHs BBEIEHHA EKCTPaKTy, I JaHl MiATBEPAXKYIOTh
BUKOPUCTAHHA TNPOIAYKTIB KYPKyMH, IIO MICTITh KYPKYMIHOIIU, TIJIbKH IS
npoUTAKTUKA apTPUTy, a HE JJIA JIIKyBaHHS 3aXBOPIOBaHb B YMOBaxX aKTHBHOTO
3anajieHHs. MeXaHICTUYHI JIOCHIJDKEHHSI TMPUITYCKalOTh, 110 paHHE JIKyBaHHSA
dpakiiero KypKyMHd, IO MICTHUTh KYpPKYMIHOiTH, MOXe OyTH HEOOXITHUM s
3ano0iranHs aktuBaiii (aktopa NF-kB, TpaHCKpUIIiS SKOTO 1HIYKYE E€KCIPECIio
KJIIFOYOBUX MeEIaToOpiB 3amajeHHs cyriao6iB. OpHak, Ciij 3a3HAaudTH, 110 XOoua
8-neHHa 3aTpUMKa Nepe] MOYaTKOM JIKyBaHHS €KCTPaKTOM KypKyMu He Oyna

€(EeKTUBHOIO, MOJIMBUWA TMO3UTUBHUN €PEeKT Jemio OUIbII PaHHBOTO JIKYyBaHHS
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(Hampuknaa, Ha 3-i JAeHb y BUKOPHUCTaHIN 3amaibHIA MOZENi), SIKe MOXe OyTu
KIIHIYHO 3HA4YyIle 3a Mepmux o3Hak 3amaneHHs. [llomeHHe BHYTpINTHROYEpPEBHE
BBCJCHHS OYMIICHUX KYPKYMIHOIMIB y TiM k€ 1031 (4 Mr 3arajbHOi KIJIBKOCTI
KYpPKyMIHOIIiB/KT/I€Hb), sIka BUKOPUCTOBYBaJIACs I (Dpakilii KypKyMH 1 po3modare
3a 4 mHI 10 BBeICHHS (DJIOTOTeHY MPHU3BENIO JO MPUTHIYCHHS 3alaIbHUX SBUI Y
cyriobax, siK y rocTpii dasi, Tak 1 XpOHIUHIN.

BucHoBku. ['pyHTylOuUHCh Ha OTpPUMaHMX EKCIEPUMEHTAIbHUX JaHUX
MOKJIBO JINTH BHUCHOBKY MpO €(QEKTUBHICTh BUKOPHCTAHHS SIK CKCTPAKTHBHHX
pedoBuH 3 kopinHs C. longa L., Tak 1 iX CHHTETHUYHUX OYMILEHHUX aHAJOTIB IS

JIKYBaHHS Ta MPOQPIIAKTUKN apTPUTHUX 3aXBOPIOBAHb.
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ACOPTUMEHTHA MOJITUKA KOPIIOPAIIIL «<APTEPIYM»

Omenbuyk Anapiii MukoJsiaiiopny,

CryneHt

KonoBasioBa Jlrogmuiia BosrogumupiBHa,

K.II€d.H., JTIOII.

Hamionanpauit Mequunuii yaipepcuteT iMeHi O. O. boromobis
M. KuiB, Ykpaina

Beryn./Introductions. BuBueHHS acOpTHMEHTHOI TMOMITHKH YKpPaiHCHKHX
BUPOOHUKIB Mae KIIIOUOBE 3HAYCHHS TUISE T1JIBULLIEHHS iXHBOT
KOHKYPEHTOCHPOMOXKHOCTI Ta MNPOAYKTHUBHOCTI SIK Ha HAI[lOHAJIbBHOMY, TaK 1 Ha
MIKHApOJIHOMY piBHSX. IloCTiiiHI 3MiHM Y BHOJOOAHHSX CHOKHMBAa4diB Ta 3pocTaroya
MIHJIUBICTh TIONHTY 3MYIIYIOTh KOMIMaHIi BOPOBa)KyBaTH adalNTHBHI MIIXOIU [0
VIOPABIIHHSA CBOIM TOBapHHUM mnopTdeneM. B ymMoBax CUIbHOT KOHKYPEHI[li BaKIMBO
30CEpeIUTH yBary Ha IJIJaHYBaHHI aCOPTUMEHTY, 3a0€3MeuyloYd MOro ONTUMAalbHY
IMOWHY 1 MIUPOTY, MPU I[OMY aKIIEHTYIOUM yBary Ha BUCOKIM SKOCTI MPOAYKIIII Ta
BIIPOBA/KEHHI HOBITHIX po3po00K. OcoOnuBe 3HAUYEHHS Ma€ TaKOXK BpaxXyBaHHS
aKTyaJlbHUX TJ00aTbHUX TPEHMAIB, 30KpeMa €KOJIOTiYyHOi Oe3MeKrd Ta COIaJIbHOI
BIIMOBIAILHOCTI, 110 TO3UTUBHO BIUIMBAaE Ha penytaliio Openny. KomiekcHa
OLIIHKA Pe3yJbTaTUBHOCTI ACOPTUMEHTHOI CTpaTerii Ja€ 3MOry BUSBUTH HaHOUIbII
NpuOYTKOBI TOBapHI TO3UII Ta BU3HAYUTU HAMPSAMKH [JIs 11 TOJAJIBIIOTO
BJIOCKOHAQJICHHS. Y MepioJi €KOHOMIYHOT HECTaOUILHOCTI Taka poOoTa I0moMarae
MIHIMI3yBaTH PU3UKH i €EKTUBHIIIIE BUKOPUCTOBYBATH HASBHI PECYPCH.

Mera poGorn./Aim. 3aiiCHEHHS TIPYHTOBHOTO aHalli3y AaCOPTUMEHTHOI
MOJITUKK YKPAiHCbKUX BUPOOHUKIB (PapMalleBTUUHOI MPOAYKIII Ta po3poOKa
OOIPYHTOBaHMX PEKOMEHJAIIN 1100 11 BJOCKOHAJCHHS 3 YpaxyBaHHSM CY4YacHHX
PUHKOBUX YMOB Ha MIPHUKJIAI.

Marepianu Ta wMeroau./Materials and methods. Y wMexax paHoro
JOCIIKEHHSI 00'€KTOM BHUCTYIMAa€ aCOPTUMEHTHA TOJIITUKA YKPAiHCHKUX BHPOOHHKI
(hapMarieBTUYHOI MPOJIYKIIii, 1110 PO3TIIAIAETHCI HA MPUKIAIl AISUTBHOCTI KOpHoparii

«Aptepiym». IlpeameToMm HOCHIKEHHS € CYKYIHICTh TEOPETHYHUX TIOJIOKEHbD,
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METOJIOJIOTIYHUX MIIXOIB Ta MPAKTUYHUX 1HCTPYMEHTIB, sIKI BUKOPUCTOBYIOTHCS AJIs
aHaTI3y aCOPTUMEHTHOI TOJITHKH TMianpueMcTBa. JJis MOCATHEHHS MOCTaBJICHOI
MeTH OyJI0 3aCTOCOBAaHO HH3KY METOIB HAYKOBOrO JOCHIDKeHHS. 30Kpema,
BUKOPHCTAHO OIMCOBHM METOJ, METOAM Yy3arajbHEHHS, MOPIBHSHHS, aHaNi3y Ta
CUHTE3y — 3 METOI0 BHUBYEHHS TECOPETUYHMX OCHOB Ta METOAMYHMX MIIXOIIB 0
(dhopMyBaHHS aCOPTUMEHTHOT MOJIITUKH MiANPUEMCTB.

[Ipu anHamizi acOpPTUMEHTHOI TOJITUKUA BITYM3HIHOTO BHUPOOHUKA OYJI0
BUKOPUCTAHO METOJM TMOPIBHSHHS, CHUCTeMaru3alii Ta y3arajabHeHHsa. Jlius
MPAKTUYHOTO aHaji3y acOpTUMEHTY Oylio 3actocoBaHo iHCTpymMeHTH ABC-anami3y,
XYZ-ananizy, matpuito BKI' (BOCTOHCBKOI KOHCYJIbTaTMBHOI TpYINH), a TaKOXK
MeTo piHAaHCOBUX KOE(IIIEHTIB Ta 1HII aHATITUYHI IHCTPYMEHTH.

Pesynbratu Ta oOrosopenHusi./Results and discussion. VY Mexax
JOCIIKEHHSI aCOPTUMEHTHOT MOJITUKHU BITUU3HSHUX BUPOOHUKIB (papMarieBTUYHOI
MPOJYKIii Oy0 3A1MCHEHO aHaMi3 TisIIbHOCTI Kopropailii « Aptepiym». L{ga kommnanis
3aiiMae OJHY 3 MPOBIJHUX MO3ULIA Ha (PapMalleBTUYHOMY PUHKY YKpaiHu, L0
3YMOBJICHO IIMPOKUM CIEKTPOM ii MPOAYKIIii, IKHI OXOIUTIOE KIIFOUOBI TepareBTUYHI
HaIpsIMKU — CEpPLEBO-CYJIMHHY, HEPBOBY, TPaBHY CHUCTEMH, a TAKOXK MPOTUMIKPOOHI
3aco0u, JepMaToJIOTIYHI Ta BETEPUHApHI TMpemapatd. Y Xoll aHam3y OyJo
3actocoBaHo Metoauky ABC, sika q03BoHIIa BU3HAUYUTH HAWOUIBII TPUOYTKOBI
toBapHi rpynu (Tabmuis 1).

Taoauua 1

ABC-aHaJii3 TOBApHOI'0 AaCOPTUMEHTY KOpIHopauii «Aprepiym»

Ne Tosapu IIpudyTok BinK  Biacorok Bix HakonuuyBanbHa
NMPOaAK 3arajJbHOro yacTtka, %
npuoyTKy, %

1 Bacobu IUIS CEepIEBO-CYIUHHOI 12 153 23,45% 23,45%
CHCTEMU

2 3acoOu AJis1 HEPBOBOI CUCTEMH 11 039 21,30% 44.75%

3 mpoTHUMIKpOOHi 3aco0u 9 557 18,44% 63,19%

4 BacoOu JyIsi TpaBHOI CUCTEMH 7421 14,32% 77,51%

5 mepmartoiorivHi 3acoou 5602 10,81% 88,32%

6 BerepuHapHIi 3ac00M 3286 6,34% 94,66%

7 BUpPOOM MEAMYHOTO MPHU3HAYCHHS Ta 2767 5,34% 100,00%
1HIIIE

8 Bcrworo 51 825 100,00%
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3 OoTpMMaHUX pe3yJbTaTiB 0aunMo, 10 HAHOUIBLINI NMPUOYTOK 3a0€3MeuyIOTh
TOBapH, IO HaJeXaTh 10 KaTeropii: cepreBo-cyauHHI 3acodu 23%, 3acobum s
HepBoBOi cuctemMu 21% Ta mnpoTumikpoOHi 3acobu 18%. Ili kareropii Oynu
knacudikoBani gk rpyna A. [lo rpynu B yBiiinum ToBapu anst TpaBHOi cuctemu 14%
Ta aepmaroioriydi 3acoou 10%. e mae 3mory ineHTU]IKyBaTHU OCHOBHI JKepena
JIOXOJy ¥, BIJTIOBIIHO, OOTPYHTYBAaTH JOILUIBHICTh 30CEPEKCHHS 3YCHUJIb caMe Ha
[IUX HATpSIMKaXx.

[Topanemmit XY Z-aHami3 1aB 3MOTy OLIHUTH CTa0lIbHICTh MOMUTY Ha PI3HI
rpynu ToBapiB. Kateropis X BKJIIOYae TOBapH 3 CTAOUTBHUMH 00CATaMU MPOJAXKY Ta
MIHIMQJIBHUMH KOJMBaHHAMU. LI TOBapu BIJ3HAYaIOTHCS BHCOKOIO CTaOUIBHICTIO Ta
HaaiiHUM TonuToM. Jlo 11i€i kaTeropii HajaexaThb 3aco0M JJIS CEPIIEBO-CYAUHHOI
CHUCTEMH Ta 3acobm mis HepBoBoi cuctemu. Kateropis Y oxomumoe ToBapw 3
MO3UTHUBHOIO JTUHAMIKOIO MPOJAXIB, ajie 3 OUIBIION BaplaTHUBHICTIO 00csriB. BoHu
MalOTh BIJIHOCHO BHMCOKHH PiBEHb MPOAAXyY, MPOTE 3 MEBHUMHU KoJUBaHHSAMU. [0
Kateropii Y BiiHECEHO 3acoOu JJisi TPaBHOI CUCTEMH, BETEpUHAPHI 3ac00U, BUPOOU
MEIUYHOTO TpHU3HA4YeHHs Ta iHm. Karteropis Z MICTUTh TOBapu 31 3HAYHUMU
KOJIMBaHHSAMHM Yy MPOJAXKax, 110 CBIAYUTH Mpo HecTaOuibHUi nonut. Lle mMoxe Oytu
IIOB’S13aHO 3 CE30HHUMM a00 1HIMMMHU ¢dakTopaMH. ToBapu Ili€i rpynu nmoTpedyroTh
0cO0NMMBOi yBarM TpHW IUIAaHYBaHHI Ta onTumizamii npoaaxy. Jlo kareropii Z
HaJleXKaTh MPOTUMIKPOOHI Ta iepMaTosioriuni 3acoou (Tabmmiis 2).

Taoauusa 2

XYZ-anaJjii3 TOBApHOI0 aCOPTUMEHTY Kopnopauii «Aprepiym»

Kareropis ToBapis o0csru pojax 3a Mmicsip B 2024 porii, THC.TPH. koed. |Kareropis
ciuenp | motmii | GepeseHb | KBiTEHb | TpaBeHb | uepBeHp | 3MiH

BacoOM [UIST  CepIIEBO-
CYIMHHOI CUCTEMU 1013 992 1042 999 1022 997 -2% X
BacoOu st HepBoBoi 920 938 957 880 948 870 -5% X
cHCTEMH
[MpoTumikpoOHi 3acobu| 916 934 881 784 754 682 -26% Z
BacoOu s TpaBHOi 618 590 625 600 608 702 14% Y
CHCTEMH
JlepMaTosioriuHi 467 458 508 584 567 560 20% Z
BacoOu
Berepunaphi 3acoou 274 268 298 343 332 301 10% Y
BUPOOU MEIUYHOTO
MpU3HAYEHHS Ta 1HIIIe 231 315 233 345 351 322 40% Z
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JlomoBHEHHSIM 0 MPOBEAEHOrO aHami3dy craja modymnoa marpuii BKI, ska
JI03BOJIAJIA PO3TOIIUTH MPOAYKIIIO BIAMOBIIHO /0O 1i PUHKOBOi YaCTKH Ta TEMIIIB
3pOCTaHHS.

[Ipemapati st HEpPBOBOI CHUCTEMH Ta MPOTHUMIKPOOHI 3acobu Oynu
KJacu(iKoBaH1 K «3IpKH» — BOHM MalOTh BUCOKY NMPUOYTKOBICTh Ta MOTECHIIA IJIs
MOJANBIIOTO 3pOCTaHHs. «JlIMHUMU KOpoBamMu» BUSBUIIUCSA JEpPMaTOJIOTIYHI Ta
BETEpPHUHAPHI 3acO0U, SIKI MPUHOCATH CTAOIILHUIN MPUOYTOK.

HartomicTe 10 rpynu «3HaKiB NUTaHHS» MOTpanWiIM 3acoOu [JIsi TpaBHOL
CUCTEMH, a JesIKI MaJIONpUOYTKOBI MPOIYKTH OYyJIM BiIHECEHI 10 KaTeropii «codax»,
0 CBIIYUTH NPO HEOOXITHICTh 3BAXKEHOT'O YIPABIIHCHKOTO PIMIEHHS MO0 iX

MOIAJIBIIOT MPUCYTHOCTI B acopTuMenTi (Puc. 1).

2.00.

E‘ 3HaK IUTaHHS 3ipku
=
=F 1,50 -
=
=
=
<
S 1
S 000 2,00
=3
<o)
=
= 0,50 -
5]
= Cobaku JiiiHi KOpoBH
6,00

BignocHa punkoBa yacTtka, %
®3ac0o0U 7151 HEpBOBOi CHUCTEMU ® 3ac00U ISl CEepLIEBO-CYIMHHOI CUCTEMU
SIIPOTUMIKPOOHI 3ac00H 3aco0u /17151 TPaBHOI CUCTEMH

Puc. 1. Marpuusa BCG kopnopauii «Aprepiym»

3HayHy yBary y JAOCIIDKCHHI OyJio MpUIIUIEHO (iHAHCOBUM IMOKa3HHKaM
e(heKTUBHOCTI acopTuMeHTHOT noJituku (Puc. 2.).

Byno BCTaHOBIIEHO 3HMKEHHS PIBHIB PEHTA0EIBHOCTI AKTUBIB, MPOAYKIIII Ta
MPOJIaXiB YIIPOJOBXK IT’ATH POKIB, TTOTIPH 3arajibHE 3pOCTaHHS J0XOA1B KommaHii. [le
BKazye Ha 30LIbIIIEHHS BUTpAT, 30KpeMa, HA CHUPOBHUHY, JIOTICTUKY Ta
00CITyrOBYBaHHSI aCOPTUMEHTY.
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[0 PenrabenbHicTb akTUBIB, % Penrabenpuicts nmpoaykimii %
s

PenrabenbHicTs mponaxy %

Puc. 2. luHamMika NOKa3HUKIB peHTA0eJIbHOCTI KOpHopauii «ApTepiym»

Ha moro aymky, kommaHii ciiji NPUAUINTA YBary acOpTUMEHTHOI CTpaTerii,
30CEpE/KYIOUN pecypcd Ha MPUOYTKOBUX Ta CTAaOUILHUX TOBAPHUX MO3UIISAX, a
TaKOX OMTHUMI3YIOUH CTPYKTYPY MaJIOPEHTA0CTbHUX HAMPSMIB.

BucnoBku./Conclusions. I[IpoBeaeHnii KOMIUIEKCHUN aHalli3 TOBAPHOTO
aCOpPTUMEHTY Kopmopailii «Aprepiym» 3a gornomoror meroaiB ABC-, XYZ- Ta
BCG- aHaniziB A03BOJIMB YITKO OKPECIUTH KIIOUYOBI HAMpsiMU JUIsl €(EeKTUBHOTO
YIOPABIIHHS TPOAYKIIEIO TA CTPATETTYHOTO PO3BUTKY KOMIaHIi.

OCHOBHUM JKEpPEIoM JTIOXOIIB € ToBapu KaTeropii AX — «3aco0u 11 ceprieBo-
CYOIWHHOI CHCTEMH» Ta «3aco0M IS HEPBOBOI CHCTEMW», fKI JEMOHCTPYIOTh
CTaOUIBHUIM MOMMUT 1 3HAYHUI BHECOK y NpHOyTOK Kopropaiii. BongHowyac ToBapu
kareropii AZ ta BY, 30kpema «mpoTUMIKpOOHI 3ac00M» Ta «3aco0u Juisl TpaBHOI
CUCTEMU», MAIOTh OUIbIINY BapiaOeNbHICTh MPOJAXKIB 1 BUMAraloTh OLIbII THYYKOIO
nigxony no ympasiiHHsA. ToBapu kareropiii BZ, CY 1 CZ notpebyroTh 0c0o0IMUBOI
yBaru JJis ONTUMI3allil acCOPTUMEHTY Ta CTUMYJIOBAHHS TIONMUTY dYepes
HECTaOUIBHICTh IPOJAXKIB.

Matpuiss BCG Bka3zye Ha HEOOXIAHICTh MPOIOBKEHHS 1HBECTHUIIIN y KaTeropii
«31pKu» (3aco0M AJisi HEPBOBOI CHUCTEMH, MPOTUMIKPOOHi, BETEpUHAPHI 3acO0M) AJis
30epexKeHHs] KOHKYPEHTOCIIPOMOKHOCTI, a TaKOXK Ha MOTpedy meperiisiay crpaTerii
IIOJI0 KaTeropidl «3HAaK NHUTaHHA» (3acO0M ISl CEpLEeBO-CYAMHHOI Ta TpaBHOI

cucteM), moO 3abe3neunTH iM cTalbIbHUN pict. Kareropis «aiiiHI KOpPOBU»
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(mepMmarosioriuHi 3acO00M) TMPUHOCHUTH CTAOUTBHMIA JOXiJ 1 BUMAara€ MIATPUMKA 3
MIHIMQJIBHUMHA 1HBECTULISIMHU.

3 ormsay Ha couiaigbHy OpIEHTAIlI0 KOMIaHIi, BaXKJIUBO MPOJOBXKYBATH
PO3pOOKY TIpemnaparis, 0 BiAMOBIIAIOTh aKTyaJIbHUM MTOTpeOaM HACEIICHHS, a TAKOX
PO3IIMPIOBATH TPOAYKTOBUN TMOpPT(HETh 3a PAaxXyHOK IEPCICKTUBHUX HAIPSIMKIB,
takux sk BAJlu Ta iMyHoO100T1yH1 npenapaty. [[iHOBa MoJiTHKA Ma€e 3aaUIIaTUCS
KIFOYOBUM (akToOpoM Tpu (POpMYyBaHHI ACOPTUMEHTY 3 ypaxyBaHHSAM 3HIDKCHHS

KYIBEJIbHOT CIPOMOKHOCT1 HACEJICHHS.
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TECHNICAL SCIENCES

FEATURES OF DEVICES FOR RESEARCHING THE SURFACE TENSION
OF LIQUIDS BY OPTICAL METHODS

Bilishchuk Viktor Borysovich
Ph.D., Associate Professor
Ivano-Frankivsk National Technical University of Oil and Gas

Introductions. Surfactant solutions can be used for a variety of purposes:
changing surface  wetting, emulsification, anti-emulsification, cleaning,
hydrophobization. Surfactant solutions are aqueous, acidic or hydrocarbon solutions
containing a surfactant at a concentration of 0.1-10%. One of the main parameters
that determines the effectiveness of a surfactant solution is the change in surface
tension between a liquid and a gas or two immiscible liquids when a surfactant is
added. Measuring surface tension allows you to select the type and required
concentration of surfactant in the solution.

Aim. The work solves the problem of analyzing the design features of optical
devices for studying the surface properties of liquids.

Materials and methods. Currently, a large number of methods for measuring
surface tension have been developed, which use a variety of informative parameters.
Such informative parameters include: characteristic dimensions of liquid meniscuses
(height, diameter, etc.), coordinates of points of the meniscus profile (from 3 to
10,000 and more), the angle of inclination of the meniscus at characteristic points, the
force acting on a body immersed in a liquid, density or difference in densities of
contacting phases, etc. Quite widespread are methods for determining the surface
tension of liquids, in which the geometric dimensions of the drop are measured using
optical means. The value of the surface tension is calculated using tabular data,
measured droplet sizes, and the difference in densities of the liquid and the
surrounding gas..
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Modern devices for measuring the surface tension of liquids (Fig. 1) use an
optical system, a video camera and a computer. Using a video camera, a digital image
of a drop or meniscus of a liquid is obtained, and using a computer (more precisely,
software running on a computer) the necessary measurements of the dimensions of
the meniscus of the liquid and the calculation of the surface tension are carried out.
The use of a computer makes it possible to automate the measurement processes.

\\\V/’ B
ES O H 5 —1s
N

1 2 3 4

1 — light source, 2 — drop, 3 — microscope, 4 — video camera, 5 — video processor,
6-monitor, 7 — computer, 8 — terminal

Fig. 1. Diagram of the device in the methods of studying the profiles of

meniscuses of a fixed-shape liquid by the hanging drop method

Results and discussion. In optical devices, an important issue is the quality of
illumination of a liquid drop. There are known cases of using gas-discharge, arc and
incandescent lamps as a light source. Recently, they have been replaced by more
economical light sources - LEDs. Additionally, such devices can use filters to obtain
monochromatic light and a matte screen to create uniform lighting.

An essential condition for obtaining a high-quality image of a drop (absence of
glare due to light reflection, uniform lighting) is the parallelism of the rays from the
illuminator. This is achieved by using an appropriate collimator lens. Sometimes, for
this purpose, a diaphragm was placed between the light source and the drop. Optical
devices are used in most methods of measuring surface tension.

Conclusions. Based on the analysis, the main elements of devices for
measuring the surface tension of liquids by optical methods are indicated. The
features and requirements for the design of such devices and their units, in particular
light sources, are updated. The obtained research results allow developing devices for

measuring the surface properties of liquids, taking into account their design features.
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Introductions. In the digital age, where millions of people interact online
daily, threats to information security are evolving and presenting new challenges.
One of the most insidious tools used by cybercriminals and propagandists is social
engineering. This is a set of psychological manipulation methods aimed at obtaining
confidential data or influencing a person's behavior. The primary goal of social
engineering is not physical access to a technical system, but rather a “breach” of a
person’s trust [1].

Aim. This raises the general question: how can we protect individual
consciousness in the cyber world from destructive influence? The answer involves
both personal and public measures — from improving digital literacy to implementing
technological solutions.

Materials and Methods. Social engineering refers to the use of deceptive
psychological tactics designed to manipulate individuals into disclosing confidential
information or performing actions they would typically avoid. These attacks are often
disguised as routine communications, such as messages that appear to come from
trusted friends or reputable institutions.

The most widespread forms of social engineering include:

. Phishing — the large-scale distribution of fraudulent messages intended to

trick users into clicking harmful links or revealing sensitive data [1].
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. Smishing and Vishing — variants of phishing that exploit SMS text
messages and voice calls, respectively, to deceive targets.

. Pretexting — the creation of a fictitious scenario by an attacker to earn the
victim’s trust and extract information.

. Baiting — the use of enticing offers (such as free access to services) that
ultimately lead to malware installation or system compromise.

. Tailgating — gaining unauthorized physical access to secure areas by
exploiting human error or politeness, a concept which also has online parallels in the
form of trust-based access breaches.

Results and discussion. Beyond data collection, social engineering is
increasingly used to shape or distort public opinion, destabilize societies, undermine
trust in institutions, and promote radicalization. This is especially evident during
wars, epidemics, and elections — times when people are highly vulnerable to
manipulation.

Common tools of influence:

. Disinformation and fake news;

. Bot farms and fake accounts;

. Targeted manipulative advertising;

. Information and psychological operations (IPsyOps).

According to the Ukrainian Center for Strategic Communications, there was a
noticeable increase in cyberattacks between 2022 and 2024. These were often
accompanied by disinformation campaigns, particularly from the Russian Federation
in the context of hybrid warfare [2].

Methods of Countering Destructive Influence

1. Educational measures and digital literacy

Raising awareness is the first and most effective step. Users should learn to
recognize suspicious messages, fake content, and manipulative tactics. Examples
include:

. Courses on information hygiene;

. Media awareness campaigns;
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. Media literacy lessons in schools and universities.
2. Psychological resilience
People with developed critical thinking and emotional regulation skills are less

susceptible to manipulation. Important skills include:

. Source verification;
. Mindfulness;
. Logical analysis of information.

3. Technical tools

. Anti-phishing systems in browsers and email services;
. Al systems for detecting bots and fakes [4];

. Account verification in social networks;

. Mass blocking of fake sources.

4. Legal regulation and international cooperation

. Drafting legislation to combat cyber fraud and fakes;
. Collaboration with major IT companies (Google, Meta, Microsoft);
. Participation in international cybersecurity initiatives (e.g., European

Cybersecurity Strategy, NATO StratCom) [3], [5].

Conclusions. Social engineering is a complex mix of psychology and
technology aimed at manipulation in the digital space. Its effectiveness relies on
flaws in human thinking rather than technological vulnerabilities. To successfully
counter this phenomenon, a comprehensive approach is needed-educational,
psychological, technical, and legal. Therefore, creating a safe information
environment is not only the responsibility of the state or IT corporations but also of
every internet user.
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Abstract: Modern thermal insulating garden structures are places that are
heated or cooled by the influx of various factors, considered low-inertia or even
non-inertia. At the same time, since refrigeration chambers enclosed with sandwich
panels are insured according to standard methods, they do not require additional
insulation balls or the presence of a thermal phase in the insulation.

Polish and Ukrainian scientists have observed the influx of atmospheric
changes in the temperature in the middle of the chambers for storing apples and
pears. The objects of investigation were two cameras in the vicinity of the metro
station Lublina (Poland) at a distance of 2.5 km, one at a time, depending on the hour
of operation. Apples were stored in boxes, the occupancy of cameras during the
spring surveillance period became 20-30%. Both cameras were equipped with wall-
mounted air coolers with automatic adjustment of the air temperature. The skin
chamber is filled with 100 tons of fruit [1].

The first chamber has small dimensions: 9x7,2x6,8 m°®. These walls and slabs
were made from sandwich panels made of polystyrene foam with a thickness of
200 mm and covered with a sliding profile sheet with a thickness of 0.55 mm, which
requires little double galvanization. Then add a polyester casting with a thickness of
25 microns, and on the outer side - another ball of polyvinyl chloride casting of
0.5 mm. The panels were installed behind an external metal frame on a concrete
foundation and covered with an anti-corrosion tarpaulin. In the middle of the
chamber, the place of the sticks was coated with sealant, and the entire inner surface

was covered with a dry varnish. Then, the chamber was kept in place until the fruits
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were stored in the middle of a regulated gas storage tank.

Dimensions of the other chamber — 12,2x7,2x6,8 m®, its sandwich panels are
small on the outside with polyurethane foam thickness 100 mm (frame — 120 mm),
the middle walls are lined with masonry 80 mm from foam concrete blocks 240 x 240
x 580 mm®. The sealing of the internal core was made in the same way as for the first
chamber.

However, the first chamber is small and enclosed only with sandwich panels,
and the other is further lined with foam concrete with a thickness of 240 mm, as
recommended in the robot [2]. The temperature on the surfaces of the vertical fences
and the surfaces and in the middle of the chambers was measured using
thermocouples, which were protected from exposure to screens, and the temperature
was further measured using mercury thermometers from the price of the piece is
0.1 K. In the zone of temperature fluctuation on the surface of the wall (at a height of
2 m), small-sized heat units were also installed.

The air temperature in chamber 1 was kept constant at +2,6 + 0,2°C, in
chamber 2 — at +1,2 + 0,2°C. Over the course of many sleepy days, the wind-cooling
robots worked on the frequency of wind chills and sweating, which worked for
30-60 days on the skin for 10-30 minutes, so that the coefficient working hour adding
up 0,03-0,06. This value did not remain during the extraction period, but only
changed when the doors were opened. That’s why for three days we didn’t go to the
cells. For a more accurate comparison of the results of the investigation, throughout
the day, the guard was transported by car from one camera to another, so the interval
between recordings, when the cameras were stacked, became 10 minutes.

The graph shows that the wind temperature on a sunny day changes slightly
behind the sinusoidal temperature (curves t,; and t,,). The temperature of the external
wet surface of the enclosure of both chambers (curves t,, and t,,) increases
significantly more, the lower temperature of the excess wind, the fragments of the
sleepy exchange energy, transforming into thermal energy on the surface of the
enclosure, is divided into two parts: one, through the direction of thermal

conductivity, goes directly into the middle of the chamber, the other, through the way
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of convective heat exchange, spreads in the interior and often in the appearance of the
second one goes to how many extra items. After the sun passes its zenith, the
temperature of the surface and the walls drops, and on the surface of the enclosure of
the first chamber the wall becomes cold in the lower air, even before the sun sets (the
sun set about 18:45).

The dynamics of temperatures on the internal surfaces of the fence from the
left side (measured at the same normal from the external measurement points), as can
be seen from the figure, is invisible, so it can be hardened until it is occasional and do
not remain exposed to changes in the temperature of the external surfaces of the
fence. It can be noted that the temperature of the internal surfaces of the chambers is
constant: for the first chamber t,,, = +3,4 + 0,4°C, for the 2nd chamber
te=11,5+£0,4°C.

The wet surfaces of the chambers show that the dynamics of thermal radiation
on them is the most significant.

The change in temperature on other walls confirmed the conclusion: for both
types of fencing, the greatest possible heat generation on the outside may not reach
the inner surface. This can be achieved by reducing the thickness of the heat flow
through the external and internal surfaces of both chambers [3].

Let’s look at formulas (3) and (4) in [2], which were introduced by Professor
O. Vlasov has twenty years of history, then there is nothing controversial in such a
concept. Thermal supports of heat transfer from both sides of the wall, consistent
with the theory of convective heat exchange, can be seen as the resistance of the wall
ball to the radius (this time again) up to thermal conductivity of the unit. The thermal
inertia D in (4) becomes a sum of similar values, and if we put their values and carry
out elementary transformations, it will become obvious that the thermal inertia of the
fence lies beyond the frequency of thermal vibration and thermal conductivity of the
material of the fencing balls. What is relevant in this case is the high frequency of
temperature changes, but the argument is only the temperature conductivity of the
fencing material. To level up the data on monitoring fences [2], a:106 m“/s:

polyurethane foam (o = 100 kg/m®) — 0,178; expanded polystyrene (p = 100 kg/m?) —
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0,405; foam concrete (p = 500 kg/m®) — 0,335, which is the same order of magnitude
for light and important materials. Since foam concrete is not an important material,
then for the most lightweight polystyrene foam (p = 40 kg/m®) a = 0,805-10° m?s,
and for the lightest foam polystyrene (p = 40 kg/m®) —a=0,716-10 ° m%s, so that the
same order of thermal inertia is maintained for such long-lasting categories. The work
[1] shows the recent life of two refrigerators near the Sochi metro station with
sandwich panels without concrete lining. In our opinion, there are no sufficient
reasons to believe that the temperature in the chamber, by a few kelvins during the
project, was caused by the situation itself. In the Radian hours, anything could have
happened: leakage of panels and polystyrene foam, leakage of sticks and slots, etc.,
failure to maintain the design requirements.

In this way, to continue the experimental and analytical investigation of the
thermal inertia of enclosed spaces that are cooled or heated, they will clearly
determine the data at once regulatory materials. In the opinion of the authors,
refrigerating chambers with light enclosures do not require the implementation of
both methods of enhancing their thermal performance [2]: either a 10-15 K increase
in the design temperature, any addition of facing slabs to concrete.
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IHTEI'PALISA CUCTEM YIIPABJIIHHS 3AJJAYAMU TA KOMYHIKAIIII
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Beryn. YV cyuvacHomy IT-cepemoBuil BMiHHSA €(EKTUBHO KepyBaTH
MpoeKTaMu—1ie BaxuiuBa ymoBa ycmixy. Ilonan 58% Agile-komana KOpUCTYIOTHCS
Jira 711 KepyBaHHsI IpO€EKTaMu, aine Maibke 45% yacy He Ha pydyHe MEepPEeHECEHHs
iH(popmanii MK pi3HUMH cucTteMaMu. Lle o3Hauae, 0 KOMaHAaM Opakye 3py4HHX
1HTerpaIii Mi>k CHCTEMaMH JIJIs 337249 1 KOMYyHIKaIliu.

[IpoGnema B TOMy, IO OUIBLIICT KOMAaHJ BHKOPUCTOBYIOTH OKpeMi
IHCTpYMEHTH — OJIMH ISl 3a/ad, 1HIIUN JJIs CHUIKyBaHHS. B pesynbTaTi yacTuHa
BOXJIMBOI 1H(OpMaIli TyOWThCS, BHUHUKAIOTH 3aTPUMKHU Ta Hemopo3yMinHs. Lle
0COOJIMBO MOMITHO, KOJM KOMaHJa Mpaltoe BiAJajgeHO, a00 BUKOPUCTOBYE THYUKI
miaxoau, sk Scrum yu Kanban.

Konu cucremu He OB ’sA3aHi, yYaCHUKAM MPOEKTY CKJIATHO IIBHJKO JI3HATUCA
CTaTyc 3a/aui, yTOYHUTH JeTanl abo BiapearyBatu Ha 3MmiHU. [locTiitHe nepeMuKaHHs
MDK PI3HUMH MIaTGOpMaMu 1€ He MPOCTO HE3pYYHO, a i MapHa TpaTa Jacy.

ToMy BaXKJIMBO MaTH PILIEHHS, K€ TO3BOJISE 3’€JHATU IHCTPYMEHTH TUIly Jira
1 Microsoft Teams, moOu komyHikamis Ta 3amadi Oyau B omgHomy Micii. lle
JIOTIOMOKe 30eperTd 4ac, YHUKHYTH IUTyTaHWHH 1 Kpalle KOOpAWHYBaTH POOOTY
KoMaH u. Takox e 3MeHIye noTpedy B 3alBUX 3ycTpivax. 1 MIJBUILYE MPO30PICTh
y po0oTi.

Liabs po6oTu. MeToro AOCTIKEHHST € aHaII3 ICHYIOUMX METOIB 1HTEerpaiii
CUCTEM YIpaBJiHHA 3aJadyaMd Ta KOMYHIKalli, po3poOKa MiAXOdIB [0 iX

e(eKTUBHOTO TIOE/IHAHHS Ta OIlIHKA BIUIUBY TakKoi iHTerpamii Ha e(EeKTHUBHICTbH
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BukoHaHHS [T-ipoekTiB. JIJis MOCATHEHHS 1€l METH HEOOX1HO BUKOHATH HACTYITHI
3aBIaHHS:

— IpOoaHaIi3yBaTU Cy4acHI MiAXoau 10 ympasiiHHs IT-mpoexktamu Ta HasBHI
THCTPYMEHTH ISl YIPaBIIHHS 3aJJa4aMU Ta CIJIKYBaHHS;

— JOCJIIIUTH 1CHYIOY1 METOIM 1HTETpallli TAKUX CUCTEM;

— pO3pOOUTH MOJIEIb IHTETPAILlIfHOTO PIIMIEHHS HAa OCHOBI KOMYHIKaIlIfHOTO
0oTa;

— OIIIHUTH €(PEKTUBHICTH 3aIPOIIOHOBAHOT MOJICIII HAa TPAKTHIII.

Marepiaiau Tta Mmeroau. Y poOOTI TOCTIKYIOTHCS PI3HI METOIW IHTErparrii
CUCTEM YINpaBiiHHA 3agadamu, Taki sk Jira, Trello, Asana, Monday.com 3
KOMyHiKatiitHumMu minatdopmamu, cepen skux Slack, Microsoft Teams, Zoom. Jlis
aHaii3y BHUKOPHCTOBYIOTBCS JaHl ONWUTYBaHHA IpoBeneHoro cepen 31 gaxiBus
ykpaincbkoi IT-kommanii CodelT, Bkimoudaroun 6 NOPOEKTHUX MEHEIKEpiB, 22
PO3pOOHUKIB TPOrpaMHOI0 3a0e3MeUeHHs Ta 3 TU3aliHepIB.

JocnixenHs: 0a3yeTbCs Ha aHali3l TPhOX OCHOBHHUX MIAXOJIB A0 1HTErparii.
[Mepmmit miaxig — BukopuctanHs API (Application Programming Interface), mo €
YHIBEpCaJIbHUM MEXaHI3MOM B3a€MOJIl MK CUCTEMaMH Ta 3a0e3rnedye MpOorpaMHUiA
nocTyn o (yHKIioHany W maHux. [pyrumit miaxim - 3acrocyBanHs Webhook sk
MeXaH13MYy JUIsl aBTOMaTU30BaHOTO OOMIHY JJaHWMHU MK CEpBICAMH B peaJIbHOMY 4aci
Ha OCHOB1 meBHMX mNomii? TpeTid miaxia MpeacraBisie coOOK I1HTErpaiio uepes
JOJIaTKU PO3MIMPEHHS TOOTO BUKOPUCTAHHS TOTOBHX PillIeHb 3 O(IIIHHAX KATaJIOT1B
IONaTKiB. Y TMpakTU4HIA peami3alii Ta TECTyBaHHI IHTErPALIfHUX pIIIEHb
3actocoByeThbcsi REST API nns Jira ta Microsoft Teams, a Takoxx Webhook st
CIIOBIIIECHB IPO MOIT 1 odimiiiHi JoaaTku 3 kaTanoriB Microsoft Teams Tta Jira Cloud.
Po3poOka eKcrepuMEHTAJIbHOI IHTerpanui 3A1MCHIOETBCS 3  BUKOPUCTAHHAM
texHosorit Node.js, JavaScript Ta xmapaux cepiciB Azure Functions, 1mo cTBOproe
CEpBEPHY YAaCTHHY IHTETPAIIfHOTO PIllIEHHS BUIbHY BiJl HEOOXITHOCTI JIOKAJILHOTO
PO3rOpTaHHS.

Pe3yibTaTn Ta 00roBopeHHsi. AHaii3 PUHKY I1HCTPYMEHTIB YHpPaBIIHHS

3alayaMy TOKa3aB, 10 HaWnomyssipHimmM pimeHHsM ang [T-komana e Jira, sika
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3aitmae 42% puHKy. 3a Hew chiayroTh Microsoft Project 3 wactkoro 20%, Trello 3

14%, Asana 3 11% ta Monday.com 3 goneto 6% (puc. 1).

THLi

Monday.com

Assana

Microsoft Project

Puc. 1. YacTka iIHCTPYMEHTIB YIIPaBJiHHS 321a4aMU HA PUHKY

Cepen koMmyHikaliiHux miatdopM migepamu € Slack sikuii BUKopucToBye 62%
IT-xomann ta Microsoft Teams ne mpartoe monan 320 MUIBHOHIB KOPHUCTYBayiB
ctaHoM Ha 2025 pik.

3a pe3ylbTaTaMy ONUTYBaHHS 3'scoBaHO 110 42% pPECHOHCHTIB BKa3alu Ha
BIJICYTHICTh  IHTErpalii MDK BHKOPHUCTOBYBAHMMH I1HCTpYMEHTamMu abo 1i
HEBIAMOBIIHICTh MOTpedaM KoMaHIu. OCHOBHI MPOOJIEeMH 3 SKUMH CTHKAIOTHCS
MpaIliBHUKU 1€ HEMOXJIMBICTH OHOBIIIOBATH CTAaTyCH 3aja4 O€3MOCepeHbO 3
KOMyHiKaIiitHux miaatdopm (42% onuTaHuX), BUTpATH 4acy Ha MEPEMUKAHHS MIiX
cuctemMamu Big 15 no 30 xBunmH moaHs (72% pecnoHAEHTIB), peryispHa BTpaTa
KOHTEKCTY TpH Takux mnepemMukaHHax (54% ydacHUKIB) Ta 3a0yJbKyBaTiCTh IOJ0
OHOBJICHHSI CTATyCy 3ajJlau y cUCTeMI yrpaBiiHHs (67% y4acHUKIB ONUTYBAHHS).

[lopiBHsIpHUEM aHami3 TpboX MeroAiB 1HTerpauii — API, Webhook Ta
1HTerpaIlis yepe3 J104aTKH, BUSBUB iXHI CHJIbHI Ta cJIa0Kl CTOPOHH, SIKi IPEJICTaBIICHI
y BUIJIA/II TOPIBHSIIbHOT Tabmuui (Tad. 1).

Taoauua 1

IHopiBHSIHHA Pi3HMX MiAXO0AiB iHTEerpauii 3a KpuTepiAMU

Karasor 3actocyHkiB

XapakTepucTrka API Webhook Microsoft Teams
1 2 3 4
e e e o
Tun BHKTHKY 3amutu  GET, POST,|llogis aktuBye HTTP- BCTaHOBJ'Ie.HHSI Ta
PUT, DELETE, PATCH (3anutr POST aBpropu3aiig B Teams
®dopmar JaHuX JSON, XML JSON I'padiunwmii inTepdetic
ABTOMaTH3aLis Bumarae nanucanus kogy |Moxke OyTtu CcTBOpeHHH | ABTOMAaTH3allis yepes
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0e3 koxy BOyznoBaHi QyHKIil
Besmexa Astopmzarist gepe3 API-|O0Mexena Oesreka, | KoaTpons goctymy depes
kimoui, OAuth 3anexxuth Big URL anaminicTpyBaHHs Teams
Bucoxka — MOXe O0OMexeHo
'ayukicth 6 Jlerke HanallTyBaHHs S (YHKLIOHATBHICTIO
y NPaLoBaTH 3 OYIAb-AKUM| yop s 110 y
cepBicoM Teams Apps
CxnagHicTh Bucoka  —  Bumarae|Cepemns — mnme|Husbka — BCTaHOBIECHHS
IMIIJIEMEHTAI1l po3poOKku Ta TecTyBaHHs |HamamTyBaHHS URL 3 MarasuHy
I'muboka inTerpaumisi mixk|Jlerka mepegada mozii|CrnpolieHe BUKOPUCTAHHS
IIpusHaueHHs . .
CHCTeMaMH MIX cepBicamMu B Teams

Ha ocHOBI mpoBemeHOTro aHajizy pO3pOoOJICHO MOJAENIb IHTETPaIiifHOTO
pIIIIEHHsI, 10 TOEJHYE EJIEMEHTHU PI3HUX MMAXOMIB I HaWOLIbIl €()EeKTHBHOTO
BUPIIIEHHSI BUABJICHUX NpoOieMm. KirodoBMMH KOMIIOHEHTaMU 3alpOIOHOBAHOIO
pilieHHs € MOAyJib choBimeHb y Microsoft Teams npo 3miHM B Jira, MOIyJsb
ynpaBiiHHS 3afadamu Jira 3 iHTepdeiicy Microsoft Teams, moaynbp aBTOMaTH3aIlii
IIOJICHHUX 3BITIB Ta CTEHAANIB, a TaKOXX MOAYJb CHHXPOHI3alli JaHUX MIXK
CHUCTEMaMH.

Jlns mpakTU4HOI peaiizaiii BUKopucTaHo odimiaui moxatok Jira Cloud s
Microsoft Teams 3 po3mupeHo PpyHKIIOHAIBHICTIO Yepe3 iHTerpauito 3 REST API
ta Webhook. Peanizamis yepe3 momarok 3 karaimory Microsoft Teams BusBumiacs
HaWIIBUAIIMM Ta HAWMPOCTIINIMM CrMocoOoM iHTerpaiii ame 3 OOMEXKEHOI
(GyHKUIOHANBHICTIO. [  JOocsSrHeHHd OIbIIOI  THYYKOCTI Ta  PO3IIMPEHHS
MOJIMBOCTEH BHUKOPUCTAHO JoAaTKoBI Mmeronu iHTerpaimii yepe3 REST API Ta
Webhook. TectyBaHHsI 3alipONIOHOBAHOTO IHTETPAIITHOTO DILICHHS Ha PEaTbHOMY
IT-npoexTi Mokazano 3HAYHI MOKpAIIEHHS y poOodoMy mporieci. 30Kpema, 4yac Ha
MEePEMUKAHHS MIXK CHUCTEMaMU CKOPOTHBCA Ha 78%, CBO€YACHICTH OHOBJICHHS
CTaTyCIB 3a/1a4 MiABUIIMIACh Ha 91% TpHUBaNiCTh HIOJIEHHUX 3YCTpiUeil 3MEHIINIIACh
Ha 32%, a 3arajgbpbHa MPOIYKTUBHICTh KOMaHIU 3pociia Ha 26%.

BucHoBok. VY pe3ynbTari JOCHIPKEHHS BCTAHOBJIEHO, IO IHTETpallisl CUCTEM
VOpPaBIIHHS 3aa4yaMd Ta KOMYHIKaIli € KPUTUYHUM (PAKTOpPOM ISl IMiJIBUILECHHS
e(heKTUBHOCTI BUKOHaHHS [T-TIpoekTiB. AHami3 ICHYIOUMX METOJIB IHTErparrii
MOKa3aB, 10 KOXEH 3 HUX MAa€ CBOI MepeBaru Ta HEAOJIKH, 1 HAMOUTbII e(eKTUBHUM

€ KOMOIHOBaHWUW TMIiNXid, IO TOEAHYE BUKOPUCTAHHA TOTOBUX JIOAATKIB 3
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nonatkoBoro (yHkmioHaneHicTIO uyepe3 API ta Webhook. Po3pobnena mopmens
IHTErpaIiifHoro pilleHHs sfKa BKJIIOYA€ MOJYJI CIOBIIICHb, YIPABIiHHS 3aJauaMHu,
aBTOMAaTH3allli 3BITIB Ta CHHXPOHI3aIlli JaHUX, JO3BOJISIE CYTTEBO II1JBHUIIUTH
e(eKTUBHICTh KOMaHAHOI POOOTH 3a paXyHOK 3MEHIICHHS Yacy Ha MEPEeMUKAHHS MIXK
CUCTEMaMHM, MOKPAILIEHHS CBOEYACHOCTI OHOBJIEHHS CTaTYyCIB 3a/ay Ta ONTUMi3alii
IPOLECY IPOBECHHS IIOICHHUX 3yCTPIYEH.

[IpakTHuHe BIPOBAIKEHHS 3alpPONOHOBAHOTO pINICHHS Ha peallbHOMY
IT-poekTi MmiATBEpPAMIO HOro €QEKTUBHICTh, IOKA3aBIIM 3HAYHE IOKPAIICHHS
KIIIOYOBUX TMOKA3HMUKIB MPOAYKTHUBHOCTI KoMaHiu. lle CBiAYMTH MpO BHCOKUUI
MOTEHI[lal IHTErpaliiHUX pilleHb JUIg  ONTHUMI3alll IPOLECIB  YIPABIIHHS
IT-npoexTtamu Ta MiABUIIEHHS X €PEKTUBHOCTI.

[lepcnekTUBHUMHU HampsMKaMHd MOJAIBIIUX TOCIIKEHb € po3poOKa OuIbII
IUOOKUX 1HTErpallifHUX PIIIeHb 3 BUKOPUCTAHHSAM INTYYHOTO I1HTEJEKTY IS
aBTOMATH3allli pyTUHHHX 33]a4 Ta IMOKPAILEHHS aHATITUYHUX MOXJIMBOCTEHN a TaKOX
JOOCIIDKEHHS! BIUIMBY IHTETpalliiHUX pIIIEHb HA pI3HI AacleKTHU YIMPaBIIHHA

IT-HpOEKTaMI/I, BKJIIOYar049u HKiCTI), PHU3HUKHU Ta BaI[OBOJIeHiCTI) 3aMOBHHKIB.
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MPOEKTYBAHHSA CUHXPOHHOT'O IBUT'YHA 3 IOCTIMHUMUA
MATHITAMMU JIAA IPUBOAY BAJTIAHCUPHOTI'O BEPCTATA

BacuabeB Bacuiab Bosioaumuposuy,

CTYJIEHT,

Coaomuak Ouer Bononnumuposuy,

KaH]I.TEXH.HAYK, TOLICHT,

IBaHO-®paHKiBCHKUN HAI[IOHATBHUIN TEXHIYHHUM yHIBEpCUTET HAPTH 1 rasy,
M. IBaHO-®DpaHKIBCHK, YKpaiHa

Beryn. YV cydacHoMy — mMammHOOyAyBaHHI — 3pocTae  moTpeda vy
BUCOKOE(DEKTUBHUX, HAJIIMHUX Ta EHEPrOOIIATHUX EJIEKTPOIPUBOJAX, OCOOIHUBO JJIs
oOnagHaHHs, IO BHMAara€e BHCOKOi TOYHOCTI Ta CTaOUIBHOCTI POOOTH, SK-OT
OaancupHi BepcTati. OJHUM 13 HAUMEPCIEKTUBHIIINX PIIIEHb NI TaKUX 3a/1ay €
BUKOPUCTAHHA CHHXPOHHHMX JBUTYHIB 3 MOCTIMHMUMH MarHitamu (PMSM), sxi
MOEIHYIOTh BHUCOKY IHUTOMY TMOTYXXKHICTh, J00pYy JAMHAMIKYy Ta HHU3bKI BTpaTH.
EdexTuBHEe  mpoekTyBaHHS  [MX  MallMH  BHUMarae  IMOOKOro  aHami3y
€IEKTPOMArHITHUX, TETUIOBUX 1 MEXaHIYHUX XapaKTEPUCTHUK, M0 MOKJIUBE JIUIIC 3a
YMOBHU 3aCTOCYBAHHS CY4YaCHUX I1HCTPYMEHTIB KOMII FOTEPHOTO MOJIEIIOBAHHS.
OnHuM 13 MPOBIJHUX MPOTPAMHUX 3acO00iB JIJII KOMIUIEKCHOTO TPOEKTYBaHHS Ta
ontumizamii PMSM € ANSYS Motor-CAD, skuii 103BoJsg€ 3A1HCHIOBATH
OararoizuuHe MOJEIIOBAHHS 3 YpaXyBaHHSIM OCOOJIMBOCTEH PEKHMMIB POOOTH Ta
KOHCTPYKTUBHUX OOMEXEeHb. Y WIA CTaTTl pO3MVISINAETHCS 3HAYEHHS TOYHOIO
MOJICIIIOBAHHS CHHXPOHHOTO JIBUTYHa 3 TIOCTIMHUMM MarHiTaMH JJisi TPUBOIY
OaJlaHCUPHOTO BepcTara, a TaKoX JEMOHCTPYIOTbCS TI€peBard BUKOPUCTAHHS
ANSYS Motor-CAD s JOCATHEHHsT BHCOKOI TOYHOCTI, €(EKTUBHOCTI Ta
HaJIIHHOCT1 PO3POOKH.

MeTo10 pob6oTH € po3po0Ka CHHXPOHHOI'O JBUTYHA 3 MOCTIMHUMHU MarHiTaMmu
noryxHictio 15 kBt B cepemoBumi ANSYS Motor-CAD 3 wMeroro iforo
BUKOPWCTAHHS JIJIsl IPUBOTY OaTaHCUPHOTO BEpCTaTa.

OCHOBHI 3aBAaHHA, SKI HEOOXITHO BUPIMIUTH IS JOCSITHEHHS METH,

BKJIIIOYAaKOTh:
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1. Bulip cucremu >XuBJICHHS JUIsi CHHXPOHHOTO JABHIYHA 3 MOCTIHHHUMU

mar"itamu (PMSM).

2. Busnauennss rabapuTiB, 3arajJlbHUX 30BHIIIHIX Ta BHYTPINIHIX
xapaktepuctuk PMSM.

3. [IpoextyBanHs cxeMu 0OMOTKH ctatopa PMSM.

4, Busnauenns marepianie PMSM.

S. Busnauenns ganux ana  po3paxynky PMSM B mporpamHOMYy

3abe3neueni ANSYS Motor-CAD.

Marepiaju Ta meToaH.

[IpoTsirom ocTaHHIX pPOKIB 3HaYHY yBary NpUAUIAIOTE PO3POOIIl Ta ONTUMI3ALT
CUHXPOHHUX [IBUTYHIB 3 TIOCTIMHUMHU MarHiTam, $Ki 3aCTOCOBYIOThCS B
PI3HOMAaHITHHX TPOMUCIOBHX TMPUBOJAX, 30KpeMa JJjsi OajJaHCUPHUX BEPCTATIB.
OnHuM 13 IPOBITHUX THCTPYMEHTIB JIsl MOJICJIFOBAHHS Ta aHai3y TaKUX JBUTYHIB €
nporpamHe 3abe3neueHHs ANSYS Motor-CAD, ske no3Bossie  31MCHIOBATH
JieTaqbHE €JIEKTPOMArHiTHE MOJCIIOBAHHS, TEIUIOBHM Ta MEXaHIYHUW aHami3, a
TaKOX OIIHKY €()eKTUBHOCTI pOOOTH JBUTYHA.

3actocyBanHd ANSYS Motor-CAD no3BoJisie 1HXXEHepaM IIBUAKO MEPEBIPSATU
MOTIEPEIHI PO3PaXyHKU, ONTUMI3YBaTH KOHCTPYKIIIO Ta 3a0€3MEeUUTH BiAMOBIIHICTD
yCiX mapameTpiB 3ajaHuM BuMmoram. Lle mporpamne 3a0e3nedeHHs] TaKOXK MATPUMYE
IHTerpauiro 3 IHIIUMU 1HCTpyMeHTamu, TakuMu sk MATLAB/Simulink, o
PO3IIMPIOE MOKIMBOCTI JIJIs1 TOJAAJIBIIIOTO aHali3y Ta pO3pOOKH CUCTEM KepyBaHHS.

MogenroBanHss  OasyBanocss Ha pospaxyHkax PMSM [1, 2, 3]. s
AochipkeHHsT Oyna crmpoekToBaHa mojnenb PMSM, ska TOBHICTIO 3aJ0BibHSIIA
BHMOTH, BKJTFOUAIOUX HATPIB i Yac pOOOTH IMiJT HABAHTAKCHHSM.

Pe3yabTaTu T2 00roBOpeHHs.

Jlst BUpIIIEHHST TIOCTABJICHOI 3a/adl aBTopamMu OyB crnpoekToBanuii PMSM.
Bxomrogaroun BUOIp CUCTEMH JKMBIICHHS Ta 1HITUX IMOCTABICHUX 3aBJIaHb.

Cuctema XUBJIEHHS Tlepedayac BUKOPUCTaHHs nepeTBoproBaya yactou (I1H).
JIBuryn mpairoe B mapi 3 koHTposiepom SEVCON Gen4. Lleii koHTposep HE iwHiie

peryJioe nojaady cTpymy, a i 3adesneuye ¢yHkitiro phase advance — T06To 3cyB azu
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CTpyMY JJIsS ONITUMI3allii poOOTH IBUTYHA Ha PI3HMX HaBaHTaKeHHsX. Lle 3abe3neuye
CTaOUTBHICTP Ta JOBTOBIUHICTh JABUTYHA. JlaHWW KOHTpoJiep TIpaIffoe Ha
MaKCUMalbHIN Hanpy3i noctiiHoro ctpymy 120 B.

Ha puc. 1 npencraBnenuii pamiadbHUNA BUTIISIT TEOMETPUIHUX JAHUX OCEPIb
cratopa Ta potopa PMSM, a Ha puc. 2 akciansauit Burisg. Ha puc. 3 npencrasiena

paaianbHa cxeMa oMotk PMSM, peanizoBana y ANSYS Motor-CAD

©Geomety |[dwidng | 14 ot Dats | filfCateuistion | & EMagneties | 22/ Output Data | 122 Graphs | 2 senstivty | © Serting |
©radal | T anal | &L Edtor |30 |
St Type:  Parallel Tosth Rotor Type:  Interior V (smple)

Stator Ducts: None ~  Rotor Ducts: None v
Stator Parameters Value Rotor Parameters Value
Slot Number 48 Pole Number 8
Stator Lam Dia 198 |[Notch Depth 0
Stator Bore 132 [ Magret Layers 1
Tooth Width 45 [ L1 Magnet Thickness 3
Slot Depth 21 L1 Magnet V Width 17
Slot Comer Radius 2 L1 Magnet Shift 0
Tooth Tip Depth 1 L1 Magnet Bar Width 1%
Slot Opening 3 |[L1 Bridge Thickness 1
Tooth Tip Angle 27 L1 Pole V Angle 150
Sleeve Thickness 0 L1 Outer Extension 2
L1 Inner Extension 2
L1 Magnet Post 05
L1 Magnet Segments 1
L1 Mag Gap Inner 02
L1 Mag Gap Outer 0
L1 Layer Offset Angle 0
Rotor Diameter [Calc] 130
Airgap 1
Banding Thickness 0
Shaft Dia 70
Shaft Hole Diameter 0

Puc. 1. PagianbHuii BUIJIsiI reOMETPUYHUX JAHUX O0CEPAb CTATOPA Ta pOoTOpa

PMSM

@ Geomety | []windng | (4 inpus Data | ff Caleuistion | 2 E-Magnetics | 2| Output Data | [2% Graphs | 2 Senstivty | € Serpting |
OFRedal [ Adal | Edtor | w030 |

Shaft Type:  Solid v
Radial Ducts:  None
Radial Dimensions | Value Aial Dimensions

Stator Lam Dia 198 | Motor Length
Stator Bore: 132 Stator Lam Length
Rotor Diameter [Calc] | 130 | Magnet Length
Airgap 1 Magnet Segments
Banding Thickness 0 Rotor Lam Length
Sleeve Thickness 0 EWdg OH Mut [F]
Shaft Dia o EWdg OH Muit [R]
Shaft Dia [F] 45 || Wdg Exension [F]
Shaft Dia [R] 45 Wdg Extension [R]
Shaft Hole Diameter 0 Shaft Extension [F]

Shaft Exension [R]

Puc. 2. AkciajibHUii BUTJISII TeOMETPHYHUX JAHUX OCEPAb CTATOPA Ta POTOpa

PMSM
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@Geomety [JWindng |1 Input Data | fiffCalculation | @ EMagnetics | 2| Output Dats | 1% Graphs | 53 Senstivty | € Scipting |
[Jpatem | Defirition |
Desion fd o

Winding Type Phases: 3
Olap s
© Concentric Tums
O Custom Pole Throw: 5 Copy From P
Phase Disrbut
ase DAAON. - porlel Pths: 2 e Phase 1
Nx Iphase Winding Layens: |1 — = Phase 2
Path Type: ® —  FPhase3
©Central
O Upper/Lower
O Lekt/Right

@ Radal Pattem | fll Linear Pattem | Phasors| MMF | Hemorics| Factors|

AlPhases | Ph1 | Ph2 | Pn3 |
Siot Total | Phase 1 | Phase 2 | Phase 3
1 5 5 0 0
2 6 0 0 6
3 6 0 0 3
4 6 0 6 0
5 6 0 6 0
6 6 6 0 0
7 6 6 0 0
8 6 0 0 6
9 6 0 0 6
10 6 0 6 0
1 6 0 6 0
12 6 6 0 0
13 6 6 0 0
14 6 0 0 6
15 6 0 0 6
16 6 0 6 0

Puc. 3. Pagianbna cxema oomoTku PMSM, peanizoBana y ANSYS Motor-CAD

Ha puc. 4 mpencrasnena mnanens Winding-Definition, skxa nemoncTpye
PO3MIIIEHHS Ta XapaKTEPUCTUKH MPOBITHUKIB OOMOTKH B IMa3ax cTaTopa Ta MepetiK
YUCJIEHHHUX MapameTpiB ooMoTku. Ha puc. 5 npexacrasnena nanens Materials MeHro
Input Data, sika BUKOPUCTOBY€ETHCS JJ11 BUOOPY MaTepiajiB IJisi pi3HUX KOMITOHEHTIB

mozeni PMSM, B ganiii manesi 3a3HadyeHa Takox Bara yactud PMSM.

@ Geomety [JWindng | input Data | Hff Cacutation | @ E-Magnetios | 2=/ Output Data | |24 Graphs | 53 Senstivy | € Sorpting |
[Jraten [Joemton |
Co Style. Stranded
Divider Type: Ovedappng  ~ Wedge Model: | Wedge
Wdg Definiion: Wire Size
Wire Selection
Wire Type:  Metric Table
Wire Gauge: Diameters - [0,885mm, 0,800mm]

Number of Strands in Hand: 18

Input Parameter Value Input Parameter Value

Wire Slot Fill Number OF Wire Sizes 1
EWdg Fil 053 Conductors/Slot

Liner Thickness 025 EWdg MLT

Copper Depth [%] 100

Conductor Separation 0,02

Oulput Parameter | Value | | Output Parameter | Value
Conductors/Slot Drawn 108 Slot Area 1095
Wre Sot Fil \Wdg Area) |0.6829 | Winding Area (s Linen) _ [108.3 | |Copper Area 5429
Wire Siot Fil (Sot Area) _[0,6068 | Winding Area 5728 | |impreg Aea 085
V/ﬂﬂdﬁg View. Copper Slot Fill (Siot Area) |0,4958 | Winding Depth 19,432 | Wedge Area 1,225
Redraw © Cuboids Heavy Buld Siot Fil 08695

© Conductors

Puc. 4. Po3MinieHHsI Ta XapaKTePUCTHKH NMPOBITHUKIB 00MOTKH
B [1a3aX craropa
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@ Geometry | [Jwindng [ input Dats | f{f} Calculation | @ EMagnetios | 22/ Output Data | |24 Graphs | £3 senstiviy | € Scipting |
gha Materials | € Settings | 48 Material database |

Component Material from Database Bectrical | Temp Coef | Magnet Magnet Temp Density | Weight
Resistivity =~ Hectrical Br at Relative | Coef Br
Resistivity 20°C | Permeability
Units Ohm.m Tesla ka/m? kg

Stator Lam (Back Iron) M250-35A v 5.9E-07 0 7650 8.325
Stator Lam (Tooth) M250-35A v 5.9E-07 0 7650 5.575
Stator Lamination [Total] 139
Amature Winding [Active] Copper (Pure) v | 1,724E-08 0.003862 8933 3724
Amature EWdg [Front] Copper (Pure) 1,724E-08 0.003862 8933 1.038
Amature EWdg [Rear] Copper (Pure) 1,724E-08 0.003862 8933 1,038
Amature Winding [Total] 5.801
Slot Wedge v 1000 | 0.009409
Rotor Lam (Back Iron) M250-35A s 5.9E-07 0 7650 4,148
Rotor Lam (IPM Magnet Pole) M250-35A 5.9E-07 0 7650 3733
Rotor Lam (Inter Magnet Gap) M250-35A 5.9E-07 0 7650 04148
Rotor Lamination [Total] 8.296
Magnet N42UH v 1.8E-06 0 1.31 1.05 012 7500 1,728
Shaft [Active] v 7800 4,803
Shaft [Front] v 7800 1.116
Shaft [Rear] v 7800 0,6823
Shaft [Total) 6.602
Total Weight 36.34

Puc. 5. Xapakrepucrtuku marepiaaiB komnonentis PMSM

3aranpHa Bara JABUTYHa ckianae 36,34 kiorpaMa, He BKJIIOYAIOYM 3aXHCHI Ta

)IOI[aTKOBi CJICMCHTHU ABUTI'YHA JJIsI OXOJIOAKCHHA.

Ha puc. 6 mokazanuii po3moaiJi MarHiTHOTO TOJIS B pi3HUX YacTuHaXx PMSM.

Ha puc. 7 Ta puc. 8 noka3zani xapakTepuCTUKHU cripoekToBanoro PMSM.

@ Geometry | [IWindng | 4 inout Data | fiff Cacuiation | EMagnetis | 32/ Outpue Data | |2% Graphs | 53 Senstivty | ©) Scrpting |
" FEA | o FEA Edtor | S FEAPathe |

Cogging_result_1.mes C:
1:Starting Cogging Calculat |

Playal |1

Puc. 6. Po3noaisi MaraiTHoro noJs B pisaux yacrunax PMSM
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1@ Geomery | [ Windng |1 newst Dets | fifjCoendation | @ EMagnencs |22/ Output Dats |2 Graphs | 3 Senstivty | €D Senoting |
A\yDive | EMagnetcs | 23 Prasor Digram | 8] Easvalert Orout | G Fx Demates | 48 Loases | [ Windng | ik Mascelaneous | 8 Materias |

Varisble Value Units | Variable: Value Units. |
‘Mawimum torgue possile (DG} 03,16 e Fhox Linkage O (G 2w curert) 50042 s
{For Phase Advance of 25,61 EDeg)
Awerage toraue fitual work) 2611 N Phax Linkage G (G 208 curent) 672486 s
verage torque foop torgue) 52035 Hm Fuoxirkage D On lsad) [T s
Torque Figple (MsV) B [ Fuoxirkage G O kad) 67505 s
Torque Riople (Msiw) [1] BnH % —
Coggng Tormus Riople () 12197 N Toraue Canstart (%) 0557772 hm/&
Speed It for constart torue 96 o Motor Conatant (Km) 39074 W/ Wiatts™0.5)
{For Phase Advance of 45 EDeg)
o load speed 18578 oo Back EMF Constart (Ke) 073583 VeRad
Speed it for 2em q s curent INF oo Back EMF Constant (Ke) fundamental) 05630487 Va/Rad
Bectomagnetic Power 14456 Wats Stal Cumert 448519 Arps
Input Power 15003 Wetts Stall Torrue: 0.7 ™
Total Losses fon load) 64368 Watts —_
Cutput Power 14359 Wata Coggng Perod 75 MDeg
System Eftcency w7 % Coggng Frequency 1200 H
— Fundamental Frequency 100 H
Shat Torque 91412 Hem Mechanical Frequency 25 He
= Optimum Skewng Angie 75 MDeg
Pawer Factor [Wavefom] feadng) 03902 -
Pawer Factor Angle [Wavefom] 1073 EDeg Magnetc Symmetry Factor [}

(Automatic calculation)

Pawer Factor [THD] 099165 Magnetc Awal Length (Skoe 1) 150 mm
Pawer Facior [Phascr] feading] 1
Pawer Factor Angle [Phasor] [] EDeg
Load Angie [Phasar] 445% EDeg
Prase Teminal Vokage ims) [Phascr] 44025 Voks
Fotor inertia 0027315 kgm?
Shaft Inedtia 00033871 kgm?
Total Inetia 0030712 kg
Truru s rear mbee urk e A8 kbl

Puc. 7. EleKTpOMAarHiTHi XapakTepUCTUKH CNIPOeKTOBaHOro PMSM

@ Geometry | [Jwindng | [ input Deta | flf Catcutstion | @ EMsgreties |55 Output Dt | L2 Graphs | £3 Sermtrty | ©) sevpang |
Ay | & EMagntics | 2 Presor Diagrom | $8Euavalrt Crcut | 3 P Derties | # Lowses | [ Wi | Ak Macelimeous | 44 Matenss |

Variable ‘ Value Units ‘ | Variable Value | Unas i
DC s Vohage 120 ats D Ao Indhactance 02063 wH
Line-Line Sueoly Vokage ime) 13 Vots @ s ductance 05786 aH
Phase Suoy Vokage fma) 83 vots L Line inductance (0Q) 05001 mH
Line-Line Teminal Volage pesk) me Vats Amature End Widng nductance. 0005235 mH

(Rosa and Grover)

Line-Line Teminal Votage fms) i3 ots —
Phase Temnal Vokaos eak] 6434 vots D dues Phass Curert iaversge ma) 25 Ao
Phase Temnal Vokage fma) o] vots @ o Phase Curre iaverage ms) 25 Aes
Hamoric Ditotion Line-Line Teminal Vokage 7em % Torue Constant 00) [ Hna
Hamoric Ditotion Phase Temina Votage 1287 % Motor Contant (k) 153 P et 05
Back EMF Line-Line Volage ipeak ) 155 Volts ‘Back EMF Constart (Ke) 07ss Va/Rad
Back EMF LineLine Votage fpesk) fundamental) £ Vot Back EMF Constat (Ke) fundamertal 06305 VasRad
Back EMF Phase Votsge pesk) 5278 iots Blecticsl Corstart M meec
Back EMF Line-Line Votage fms) 3 oty Machanical Constart 0607 meec
Back EMF Phase Volage ima) 0% vots Bectecal Lowdng 405100 bmgarm
Harmoric Distotion Back EMF Line-Line Votage 8755 % =
Hamoric Distortion Back EMF Phase Viokage 1269 . Sl Curent. 4485 Amps.
Max Line-Line / Phase Valage Rata 1732 Stal Toraue =0 tn
DC Supply Cuvert fmean) 125 e Short Circut Line Cument ipesk) 75 Amps
Line Cumert peak) 185 S Short Cireu Cumert Demsty peak) 28 Fepa /e’
Line Cumert fea) 167 Hemgn ‘Short Grcut Cument Denaty fms) 167 Heps/men
Phase Curent peak) %5 L Shot Grout Braking Torgue nu [
Phase Curent foms) 167 Ao Shor Cact M Brsing Toraue 23 [
— Short Crcut Max Brakng Toraue Sosed 1324 o
Phase Advance 5 EDeg -
Drive Offset gl Open i) 180 EDeg Fundamertal Frequency 100 He
Drive Offset Angle (On load) 180 EDeg Shah Speed 1500 e
Phase Advance 1o ghve masimum torque. 561 EDeg
Praser Ofzet Angie 165 EDeg
Prasor Angle (Ph1) (] EDeg
Phasor Angle Ph2) 120 EDeg
Phasce fnge (Phd) 20 EDeg -
Mo b Bt B 0 T

Puc. 8. CunycoinHi Ta JiiHiiiHI XapaKTepucTUKHU cnipoekToBanoro PMSM

© Geomety | [JWindng | 4 nput Data | filf Calcudtion | @ EMagnetis | 2= Ouput Data |2Graphe | 53 Senstvty | © Scrwtng |

2Dt [Graoha |l Hamones |

| Summary | |2% Cuments | |- Tomina Vokages | 12 Back EMF | |~ Toraue | |2 Cogang Tomue | 2% Argap Fhax Denaty | |2 P Likage O/C | |2 Fax Likage on Losd |

Skt v Hovelh a -
Back EMF
F— Ph-PR2 7 — PR2PY [ — PRI-PRI
I 20
= it —_— ) —— o
Ed — —
© *TF 1w 20 3 4 = 6 70 80 % 100 110 120 130 140 150 160 170 180 1% 200 210 220 230 24 250 260 270 280 290 0 310 320 390 340 30
Fositon [EDeg]
Torave
W — Torque (VW)
H
0, —
HE)
G 10 2 % 4 % & 70 8 % 10 10 120 10 140 18 160 170 10 10 200 210 220 2% 24 2% 260 20 280 20 X0 310 30 30 M40 %0 3
Position [EDeg]
i o D Currents
¥ Phase! ¥ — Phase2 F— Phased [ — PhaseD 7 — PhaseQ
z D T R T s 0
i — e ——
3 _— —= e
*% 0 20 % 4 5 6 70 8 9 100 10 120 130 140 150 160 170 180 190 200 210 220 230 240 260 260 270 200 290 300 310 20 30 40 360 3%
Position [EDeg]
Termenal Vokiages
s F— PhP2 [ — PRaPh3 [ — PR3-PHT
5
3
=
E
-

130 140 150 160 170 180

Position [EDeg]

190 200

Puc. 9. I'padiku 3anexnocreii mapameTpiB cnpoekroBanoro PMSM
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@ Geometry | []Windng | (1] input Data | il Calcuiation | Temperatusres | 22] Output Data | 52 Senstivey | ©) Scrptng |
Wschematc [@Foda | vl | Gl FEA | B FEA Edtor | 44t Veldaion

Magnet Pole

i
I.l.l.l.llllll.l;

Puc. 10. Temneparypni xapakrepuctuku PMSM
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POJIb MIZKHAPOJHUX CTAHIAPTIB Y 3ABE3IIEYEHHI AKOCTI
CIIOPTUBHUX TOBAPIB

I'nymkoBa Tersina I'ennaaiiBHa

K.T.H., IOUEHT

Kapnenko OJier OuexkcanapoBuy

CryneHt

JlepaBHUM TOPrOBEIbHO-EKOHOMIYHHI YHIBEPCUTET
M. KuiB, Ykpaina

Beryn YV cywdacHoMy CBITI TioOanizallii Ta rocTpoi KOHKYpPEHIli Ha PUHKY
HEMPOJOBOJIBYUX TOBAPiB, 30KpEMa CIOPTUBHUX BUPOOIB, HAJ3BUYANHO BAXKJIIMBUM €
3a0€e3Me4YeHHs] BUCOKOI SIKOCTI Ta Oe3meku mpoaykuii. CrokMBadl CTalOTh Jeal
BUMOIJIMBIIIMMHU 710 (PYHKI[IOHAIBHOCTI, €PrOHOMIKM Ta €KOJOTIYHUX AaCIEKTIB
CIIOPTUBHOTO oOOJagHaHHSA. Y 3B'SI3KYy 3 ITUM aKTyaJlbHUM CTa€ BIPOBAKCHHS
MDKHAPOJIHUX CTaHAAPTIB, K1 € BOXIMBUMHU HE JIMIIE JJIsI BUPOOHHUKIB, aje W st
KIHIIEBOTO CIIOKHBaya.

Hise pobGorm MeTol0 AOCHIKEHHS € aHall3 3HAYEHHS MIDKHAPOIHUX
CTaHAapTIB y 3a0e3Me4eHH] SKOCTi, Oe3nmeku Ta (YHKIIIOHATBHOCTI CHOPTHUBHHX
TOBapiB, a TaKOX iX BIJIMBY Ha pEIyTalil0 BUPOOHHKIB 1 JOBIPY CIOXHUBAYIB Yy
rJ100aJIbHOMY KOHTEKCTI.

Marepiaiau Ta MeToAU Y JTOCTIPKEHHI BUKOPUCTAHO TaKl METOAM: CUCTEMHHI
anani3 HopmatuBHOi gAokymeHTauii (ISO, EN, ASTM, DIN), nopiBHsSIbHUN aHami3
BHUMOT JIO PI3HUX KaTeropii COPTUBHUX TOBAPIB, KOHTEHT-aHAJI3 3BITIB MPOBITHUX
kommnanii (Adidas, Nike, Technogym, Decathlon), a Takox y3araabHEHHS MPAKTUKH
ceptudikamii B €Bponi ta CHIA. MixHapoani crangapt, Hanpukiaa, 1SO, EN,
ASTM, dopmyroTs yHI(IKOBaHY CHCTEMY BHMOT JI0 SIKOCTI TOBapiB, CIPUSIOYH
rapMOHI3allii TOPriBil Ta MIJBMUILEHHIO TOBIPH 10 OpEeHIIB Ta OKpPEeMHUX BHPOOIB.
JloTpuMaHHS IMX CTaHAAPTIB 3a0e3redye He JIUIIE BiAMOBIAHHUN PiBEHb SKOCTI, a U
rapantye 0e3neKy BUKOPUCTAHHS CIIOPTUBHOTO 1HBEHTAPIO, CKIMIPOBKHA Ta CYMYyTHIX
toBapis. [1], [2], [3], [4]

OTxe, MOCTIHKEHHS] POJIi MIDKHAPOJHUX CTaHIAPTIB y Mporieci 3a0e3nedeHHs
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SKOCTI CHOPTHMBHOI TPOAYKIII Ma€ HaA3BUYAWHE 3HAYCHHS SK JUISI HAYKOBUX
JOCTIIKEHb, TaK 1 ISl MPAaKTUYHOTO 3aCTOCYBAaHHA y cpepi TOBapO3HABCTRA.

MisKHAPOIHI CTAHAAPTH K IHCTPYMEHT YIPABJIIHHA AKICTIO

Cucrema yrpaBiIiHHS SKICTIO CHIOPTUBHUX TOBApiB 0a3y€eThCsl HA BUKOPUCTAHHI
MIKHAPOJHO BHM3HAHUX HOPMATHBIB, SIKI BCTAHOBIIOIOTH BUMOTH JO BHUPOOIB Ha
KOXXHOMY €Talll iX >KHUTTEBOTO IUKIY — BIJ 33JlyMy 0 MPAaKTUYHOTO BUKOPHUCTAHHS.
Haii6inem po3noBcromkennmu 3 HuX € ctagaapty 1SO, EN, ASTM Ta DIN.

ISO (MixnHaponHa opraHizaiisi 31 CTaHJapTu3alli) — HaWBIUIMBOBIIIA
cTpyktypa y chepi cranmaptusaitii. Hopmu SO oxommtoroTh mmpoke pi3HOMaHITTS
TOBapiB Ta mpoiecis, 30kpema cepii 1SO 9000 (cuctemu ympapmiaHS sKicTo), SO
10075 (eproHomika) Ta I1HINI Tally3eBl JOKYMEHTH, IO CTOCYIOThCS Oe3meKu
CIIOPTUBHOIO IHBEHTApIO.

EN (€Bpornelicbki HOpMU) — €BPONEHCHKI CTAH/IAPTH, SIKI PETYIIOI0Th BUMOTHU
70 AKocTi Ta Oesneku ToBapiB Ha Teputopli €C. Sk mpukman, EN 957 — cepis
CTaHJIAPTIB JIJIsl CTAllIOHAPHOTO TPEHAXKEPHOTO O0JIa HAHHS.

ASTM (AmepukaHcbke TOBAapUCTBO 3 BHUIPOOyBaHb 1 MarepiaiiB) —
aMEpPUKaHCBbKI  CTaHJApTH, 10 BH3HAYAIOTh METOAWKH BHUIPOOyBaHb Ta
eKCIUTyaTalliiiHi XapaKTepUCTUKH TOBapiB, BKIIOUAIOYM CIIOPTUBHE OOJIaTHAHHS,
OJIAAT, 3aXMCHE eKIMipyBaHHSI.

DIN (Himeupkuil 1HCTUTYT CTaHAApTU3alli) — HIMEUbKUN 1HCTUTYT
CTaHAapTU3aIlii, BIAOMHUIA PO3POOKOI0 TEXHIYHUX HOPM ISl CIOPSKCHHS,
TPEHaXXEpIB Ta CHOPTUBHUX KOHCTpyKIiH, Hanpukiaa, DIN 79000 mono Oe3nexu
JTUTSINX Ta CIOPTUBHUX MalJaHYHKIB.

CraHgapTH 1J11 CHOPTUBHHUX TOBAPIB MAIOTh TaKl KIFOYOB1 PUCH SIK OpiEHTAIIIS
Ha Oe3rneky, GYyHKIIIOHAIBHICTh Ta €PrOHOMIYHICTh Ta HABHICTh CIELIAIbHUX BUMOT
JUIST TICBHUX BUJAIB CHOPTY — HAMNpPUKIAN, CTaHAAPTA JUISI TIPCHKOJIUKHOTO
CHIOPSJIPKEHHS 1CTOTHO BIIPI3HAIOTHCS Bl CTaHIAPTIB JyIst (piTHEC-00IaIHAHHS.

MiXHapOaHI HOPMH BpPaxoOBYIOTh OCOOJMBOCTI 3aCTOCYBaHHSI PI3HOBU/IIB
CIIOPTUBHHUX BUPOOIB, BCTAHOBIIOIYM OKpEMi MapaMeTpu Il KOXKHOi KaTeropii

ToBapiB. lle rapantye 3pocTtaHHs piBHS O€3MEKH, 3pYYHOCTI, (DYHKI[IOHATBLHOCTI Ta
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TPHUBAJIOCTI €KCILTyaTallii TOBapiB.

1. CnoptuBHuii oasr. CTaniapTi BUCYBalOTh BUMOTH JI0:

o ['irpockomiyHOCTI Ta MOBITPOIIPOHUKHOCTI, 110 3a0€3MeYyr0Th KOMMOPT
nig yac ¢i3uunHux Bopas (mpumipom, 1SO 9237 — BU3HAUEHHS TOBITPONPOHUKHOCTI
TKaHUH);

o MIIHOCTI Ta 3HOCOCTIMKOCTI TKAHHUH,

o Exosnoriunocti GapBHUKIB Ta MaTepialiB, 10 KOHTAKTYIOTh 31 IIKIPOIO
(BigmoBiguicte OEKO-TEX Standard 100);

o TepMOCTIMKOCTI Ta BOTHECTIMKOCTI AJIS CIIEI1aT130BaHOTO CIIOPSIIXKEHHS
(Hamp., 1715 TUKHUKIB 200 MOTOCTIOPTY).

2. CniopTuBHE B3yTTA. B3yTTs MycuTh BIANOBIIATH CTaHApTaM:

o VY naponornuHaHHs Ta amoptu3anii (Hampukiian, EN 1SO 20345);

[ AHTUKOB3HUX BJIACTUBOCTEH IiJIOIIBH;

o biomexaH1yHOT BIIMOBIAHOCTI (BpaXyBaHHS aHATOMII CTOIIN);

o ['Hy4YKOCT1, 3HOCOCTIMKOCTI, BOJIOHETPOHUKHOCTI MaTepiaiB.

3. Tpenaxepu. Bumoru BKJIIOHarOTh:

o Mexaniuny 6e3nexky (EN 957 — cramgaptu Oesmeku cTallioHapHOTO
TPEHAKEPHOTO 00JIaTHAHHS );

o CTiiiKiCTh KOHCTPYKIIIY Ta HABAHTAXKEHb;

o [HCTpyKLIi 3 eKcITyaTallii Ta MapKyBaHHS;

o Epronomiky — KopekTHE pOo3MIIlIEHHS PYy4YOK, CUIHB, TIeJalIel TOIIIO;

® HasiBHICTh 3aXHMCHHUX KOXKYX1B Ta OOMEKYBauiB pyXy.

4. CnoptuBHUHM 1HBeHTap. JlJisi M’4iB, PaKeTOK, JIMXK, TaHTEJICH, II0JIOMIB
TOILIO CTAaHJAPTH BU3HAYAIOTH!

o MarepianbHy BiANOBIIHICTh — IPYXHICTh, €JIACTUYHICTh, MACA;

o CTi#KICTh 710 KIIMATHYHUX BIUTUBIB (BOJIOTICTh, Y D-BUMIPOMIHEHHS);

o BiacyTHicTh TOCTPUX €IEMEHTIB, TOKCHYHUX PEUOBUH;

o 36epexxeHHst GOpMU Ta HUIICHOCTI MPU HABAHTAKEHHSIX;

o BiamoBinHicTh po3MipaM, BaroBUM KaTEropisM Ta I1HIIMM TEXHIYHUM

XapaKTepUCTUKaM Il 3MaraHb (Hamnpukiaa, cranaaptu FIFA nmns ¢yrbonpHux
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M’s14iB).[ 5]

5. JIyst BeJIOCHIIC/IB:

Cragmapt 1SO 4210 Bu3Hauyae BUMOTH JI0 OC3IMEKH BEJIOCHUIIC/IIB, OXOTLTIOIOYH
TaKi aCTeKTH:

o MinHICTh paMH Ta BWIKW: BUIPOOYBaHHS Ha CTaTMYHE Ta JUHAMIYHE
HaBaHTAYKEHHS.

o ["anpMiBHA cucTema: e(peKTUBHICTh rabMyBaHHs 33 PI3HUX YMOB.

o KepyBanHs: cTabUIBHICTD Ta peakilis Ha MOBOPOTH.

o OcBIiT/IeHHS Ta BiIOMBAYl: BIAMOBIIHICTF BUMOraM BUIUMOCTI.

6. [lns enexTpoBenocune/IiB

€Bponelicbkuii  ctaHgapt  EN 15194  BcTaHOBIIOE  BHMOIM  JIO
€JIICKTPOBEIIOCUTIEIB, 30KpeMa:

o Enextpuuna cucrtema: Oe3neka 6aTapeii Ta eJIEKTPUYHUX KOMITIOHEHTIB.

o MexaHiuHa MIITHICTh: BUIIPOOYBaHHS HA CTIMKICTh 10 HABaHTaXKEHb.

o ["anibMiBHA €(EKTHBHICTH: MEPEBIPKA 31aTHOCTI 3yMUHATUCSA Ha PI3HUX
MOBEPXHSIX.

o MapkyBaHHs Ta IHCTPYKLIi: HasBHICTb UYITKMX BKa3iBOK IS
KOPHUCTYBAaYiB.

7. J1ns1 enexTpocaMoKatiB

Cranmapt ASTM F2641 Bu3zHayae BUMOTH 1O O€3MEKH €JIEKTPOCAMOKATIB,

BKJIIOUYAIOYH:

o OOMexeHHS MBUIKOCTI: MaKCUMaJIbHA IIBUAKICTh JUJISl PI3HUX BIKOBHX
rpym.

o CTiHKICTh KOHCTPYKIIIi: BUPOOYBaHHS HA MIIHICTb Ta CTAOUTBHICTb.

o ["anbmiBHA cucTeMa: e(h)eKTUBHICTD ralbMyBaHHS.

o MapkyBaHHsI: HassBHICTb MTONIEPE/HKYBaIbHUX 3HAKIB Ta IHCTPYKIIIH.

IIpouec ceprudikanii Ta omiHKM BiANMOBIAHOCTI

Ceptudikarlliss Ta OIIHKa BIJIMOBIAHOCTI — BHU3HAYaJbHI €Tanmu TMEPEBIPKHU
SKOCT1 CITIOPTUBHUX TOBApIB, IO 3aCBIIYYIOThH BIAMOBIAHICTH BUPOOIB BCTAHOBJICHUM

MDKHApOJHUM HopMatuBaM. [{i i HaliJieHlI Ha 3aXUCT CIOKMBaya, MIHIMI3aIlito
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HMOBIPHOCTEH MiJ Yac KOPUCTYBAHHS TOBAapaMHu Ta 3OLIbIICHHSA PIBHS JOBIPU 0
BUPOOHHKA.

Ceptudikariis — e odiriiine miaATBEPHKEHHs BIAIOBIIHOCTI BUPOOY BUMOTaM
neBHoro cranaapty (Hanpukiazn, 1SO, EN, ASTM). Bona G6yBae: 000B’sI3KOBOIO —
HampUKJIaA, s TOBapiB, IO BIUIMBAIOTh Ha O€3MEeKy KOpHUCTyBaua (3aXHCHE
CHOPSAJKEHHSI, TpPEHaXXepH); JOOPOBLIBHOIO — YacTO 3aCTOCOBYETBhCS  SIK
MapKETUHTOBUH 3aciO JIIS ITiIBUILCHHS JIOBIPH CIIOKHBaYiB. [6]

ETanu nporiecy omiHKH BiJIOBITHOCTI:

1. [TomanHs 3asBKU 10 cepTU(IKAIIIHHOTO OpraHy.

2. BuBueHHs TEXHIYHOI JOKYMEHTAIIil: TaCOPTH, 1HCTPYKIIii, cepTudikaTu Ha
CUPOBHHY.

3. TecTyBaHHS 3pa3KiB y He3aleXHi jmabopatopii: mepeBipka Ha MIIHICTb,
TOKCHUYHICTb, OE3MEKy Ta 1HIIIE.

4. O1iHKa BUPOOHUYOTO MPOIIECY: ayAUT MiANPUEMCTBA, KOHTPOJIb SKOCTI.

5. OdopmienHs ceptudikara BiAMOBIIHOCTI 32 TOZUTUBHOTO PE3YJIbTATY.

6. MapkyBaHHs ~ TpOAYKINI  BIANMOBIAHMM  3HakoM  (Hampukian, CE,
ISO-certified, TUV).

[Tpuknaan ceprudikaiiHuX 3HAKIB:

1. CE — mapkyBaHHS BiAMOBIIHOCTI €BPOMEUCHKUM HOpMaM (0OOB'SI3KOBE IS
peanizanii Ha Teputopii €C);

2. 1SO certified — 3acBiguye BignoBigHICTh MiKHApoAHUM cTanaapTam ISO;

3. TUV (Technischer Uberwachungsverein) — miMenpknii 3HaK 6e3MeKH, 4acTo
BUKOPHCTOBYETHCS JIJISI CIIOPTUBHOTO OOJIaTHAHHS,

4. GS (Gepriifte Sicherheit) — mepeBipena Oe3mneka, JOAATKOBHI 3HAK JIOBIpH B
€Bpori.

Ilpukaaam BIVIMBY CTAHJAPTIB HA AKICTH MPOAYKIIii

BrpoBamkeHHsT MIDKHApOJIHUX HOPMATHUBIB y chepl CIOPTUBHUX TOBAPIB Mae
BUpIIIATBHUI BIUIMB HA KIHIIEBY SKICTh MPOAYKIIl, CIIPUAIOUM HE JIUIIE TEXHIYHOMY
BJIOCKOHAJICHHIO, ajié W 3pPOCTaHHIO JIOBIpHM CHOXWBaudiB. KOHKpETHI BUMAIKU

CB1/IUaTh, 10 JOTPUMAHHS CTaHJAPTIB MO3UTHUBHO BIUIMBAE Ha (DYHKI[IOHAJILHICTD,
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0e3MeKy Ta KOHKYPEHTOCTIPOMOXKHICTh TOBAPIB.

Kommanis Adidas manomipHo BrpoBamkye crangapta 1SO 9001 (cucrema
kepyBaHHs skicTio) Ta I1SO 14001 (exosoriuHe kepyBaHHsS). 3aBISKU I[bOMY
MiBUIICHO KOHTPOJb SIKOCTI MaTepiajiB; BIPOBAKEHO CHCTEMY €KOJOTIYHOI
0e3IeKky BUPOOHUIITBA; MOKPAIIEHO 3aXUCT KOPUCTYyBaya yepe3 TeCTyBaHHS B3yTTs Ta
omary 3rigHo 3 EN ta ASTM cranpapramu. [7]

Nike BuxopucroBye ceprudikanito 3a crangapramu OEKO-TEX Ta 1SO 45001
(oxopoHna mparii Ta 6e3rneka). e 703BOIMIO 3HU3UTH PUBUK AlEPrid Ta TOKCHYHHUX
peakiiii Ha TEKCTWIb, 3a0e3MeUnuTH BIAMOBIIHICTE CIOPTUBHOTO OJSTY Ta
eKIMpyBaHHS MIXXKHAPOJIHUM HOpMaM O€3MEeKH; BAOCKOHAIUTH TEXHOIOT1i BEHTUJIISLIIL
Ta BOJIOTOBIJIBEICHHS Y B3YTTi. [8]

Technogym — BUpOOHHMK TpeHa)KepHOTo 00JagHaHHS. KommaHis 3aCTOCOBYE
EN 957 (crannmaptu 6esneku TpeHaxkepiB) Ta 1SO 13485 (kepyBaHHS SKICTIO ISt
MEIUYHUX MPUCTPOIB): 00JIalHaHHSA OE3MeUHe HABITh I peablmTalliiHuX IEHTPIB,;
3MEHIIEHO KUIbKICTh ckapr Ha 30%; BUpOOM MarOTh MIXKHApPOAHY cepTHUdIKAIlito
TUV Ta CE. [9]

Decathlon — neit BupoOHUK MacOBHX CIIOPTUBHUX TOBApiB BIPOBAIUB BIACHI
BHYTpIIIHI cTaHjgaptu, o rapmonizoBani 3 1SO ta EN. Hampuknaa: yci ripceki
BEJIOCUIICIM TIPOXOJSATH TECTYBaHHS Ha BIANMOBIIHICTh CTaHAApTaM Oe3MeKH
JTOPOKHBOTO PyXy; JHUTSIYE CIOPTHBHE CHOPSIKEHHS TIPOXOIUTH IOCHIICHE
TECTYBaHHS Ha MIIHICTh Ta €KOJIOTIYHICTh MaTepiais. [10]

TakuM dYHHOM, TIPUKIAAM TPOBIIHMX KOMMAHIA JAEMOHCTPYIOTH IO
BIPOBA/DKEHHSI MDKHApPOJHUX CTaHAApPTIB — I He (OPMaJbHICTh, a JII€EBHUM
IHCTPYMEHT ITiJIBUIIIEHHS SKOCT1, IHHOBAIIITHOCTI Ta O€3MEeKN CIIOPTUBHUX TOBApIB.

PesyabTatTH Ta 00roBopeHHss MDKHApOJHI CTaHAAPTH € KIOYOBUM
IHCTPYMEHTOM YMPaBIiHHS SKICTIO Ha BCIX €Tamax >KUTTEBOTO IUKIY CIIOPTUBHOI
MPOIYKIi — BiJl pO3poOKK A0 peamizaili. BoHn cropusioTh 3HIKEHHIO KUTBKOCTI
nedEeKTiB, MIABUIICHHIO €PrOHOMIYHOCTI, €KOJIOTIYHOCTI Ta Oe3neku ToBapis. JlocBia
KOMITaHIM-TIPUKIIAJIIB MoKa3ye, 1o BnpoBakeHHs 1SO, EN Tta iHmumx HOpMaTHBIB

CYTTEBO M1JBUIIYE KOHKYPEHTOCITPOMOKHICTh MPOAYKIIii, 3MILHIOE TOBIPY KJIIEHTIB 1
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CHpUSE CTAIOMY PO3BHUTKY.

BucnoBku OTxe, MDKHApOJIHI HOPMATHBH € BU3HAYAIBHUM (akTOpoM y
MIITPUMII HAJIEXKHOI SKOCT1 Ta 0€3MEYHOCTI CIOPTUBHUX TOBapiB. BoHM BUCTYNaIOTh
J1EBUM 3aCO00M YIPaBIiHHS SKICTIO HAa KOXKHIN CTaAll KHUTTEBOTO HMUIAXY MPOAYKIIIi,
BiJl 33JTyMy /10 BAKOPUCTAHHSI.

3aBAsKkM CTaHAApTU3allli, BUPOOHUKM MalOTh 3PO3YyMLIl OPIEHTUPH IS
CTBOpPEHHS TOBApIB, a CIIOXKUBA4l OTPUMYIOTh TapaHTii 0€3MeYHOro Ta e(heKTUBHOTO
3aCTOCYBaHHS CIIOPTUBHUX BUPOOIB.

Bnposamxenns crangaptiB [ISO, EN, ASTM, DIN Ta iHmIAX MDKHaApPOIHUX
akTiB crpusge yHiQiKanli BUMOI Ha CBITOBOMY pPHHKY, CKOPOYEHHIO KUIBKOCTI
OpakoBaHOi TPOJYKIlii, 30UIBIIEHHIO JOBIPU JO TOPrOBUX MApOK Ta MOJIMIIEHHIO
penyTarii KOMIaHIu.

Pazom 3 mmmMm, mporpec B IHHOBAISIX Yy Tally3siX MaTepialo3HABCTBA,
OlomexaHiku, IUGPOBUX TEXHOJOTIH CTBOPIOE HOBI 3aBIaHHS Iepel CUCTEMOIO
cTamaptu3aiii. ToMy MEepCIeKTUBHUM € TMOJajbllle BIOCKOHAJICHHS HOPMATHUBHOI
0a3u, BpaxOBYIOUM HOBI BHJM CIHOPTY Ta CIOPTUBHOTO OOJagHAHHS; €KOJIOT14HI
HOPMHM Ta KOHUEMNIII0 CTajJoro pO3BHUTKY; MOTpeOH mofed 3 OOMEeXEeHUMHU
MOKJIUBOCTSAMH; THTETPAIlII0 IHTENEKTYyabHUX TEXHOJIOT1A Y CIOPTUBHUM 1HBEHTAp.
Takum 4MHOM, PUBENCHHS CTAaHAAPTIB Y BIAMOBIIHICTh IO Cy4YaCHUX TPEHIIB J1acTh
3MOry 3a0€3[eYUTH HE JIMILE TEXHIYHY, aje ¥ collaJbHy €(EeKTUBHICTh CIIOPTUBHOI

MPOJIYKIIIT 3arajioMm.
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YK 004.932.72
THTEJEKTYAJIBHE BUSIBJIEHHSI AHOMAJIIN Y HATOBIII: METO/IN,
ITPOBJIEMMU TA ITEPCIIEKTUBH

JoopuieB Pycian €Brenosuy,

acripaHT

Hamionansauit yaiBepcutet «Onechbka [lomiTexHika
M. Oneca, Ykpaina

AHoOTaWifA. Y CTaTTi MpoaHaIi30BaHO Cy4yacHI METOAM BHSIBICHHS aHOMAIIH y
MICIIIX MAacOBOTO CKYIUYEHHS JIOEH 13 3aCTOCYBaHHSIM KOMII IOTEPHOTO 30py Ta
MAalIMHHOTO HaBYaHHS. PO3INIAHYTO apXITEKTypH CHUCTEM BiI€OAHATITHKH, 30KpeMa
3rOpTKOBI, PEKYPEHTHI Ta T1OpUIHI MOAeli. Bu3HaueHO OCHOBHI BHKJIMKH, 30KpeMa
KOHTEKCTYaJIbHICTh MMOBEIIHKH, XUOH1 CIIPAIFOBaHHS, MOTPeOy B MAPKOBAHUX JaHUX 1
oOMexKeHy MacIITabOBAHICTb. OxpecieHo NEPCIEKTUBHI HaIpsiMu
PO3BUTKY-T€HEpAaTUBHE HABUaHHS, MYJbTUCEHCOpPHA IHTErpalis Ta aJalTHUBHI
Mozenm. OtTpumaHi pe3ylbTaTd MOXYTb OYTH BHUKOPHUCTaHI [t TOOYJAOBH
e(PEeKTUBHUX CHCTEM BI1JCOCIIOCTEPEKEHHS Y MyOJIYHUX MPOCTOPax.

Kiaw4oBi caoBa: BusBieHHS aHOMallid, BiJICOCIIOCTEPEKEHHS, TIIMOOKE

HAaBYaHHA, KOMIT'IOTEpHUUN 31p, 1HTENEKTyaJlbHI CHUCTEMH, MOBEIIHKOBUN aHAI3,

CNN, LSTM.

Beryn. 3poctranHst ypOaHizallii, yacToTa MPOBEICHHS MacOBUX 3axXOJiB Ta
3arpo3u Oe3merll BUMaraloTb HOBUX pIlIeHb y cdepl MOHITOPUHTY TPOMAJCHKOTO
npocTtopy. TpaauiiiiftHi CUCTEMHU BIJIEOCIIOCTEPEKEHHS, 110 3aJIeKATh BiJ MOCTIMHOTO
KOHTPOJIIO ONEPaTOpPiB, BUABUIKMCSI OOMEXKEHUMU Yepe3 JIIOJAChKUN (akTop — BTOMY,
3HU)KEHY YBa)XKHICTh, IOBUIBHY peakilito [1].

VY BIAMOBiJIb HA 11 BUKJIUKHA CTPIMKO PO3BUBAIOTHCS 1HTEJIEKTYaJIbHI CUCTEMU
BIJICOCTIOCTEPEKEHHS, SKI BUKOPHCTOBYIOTh AQJITOPUTMH IITYYHOTO IHTENEKTY Ta
MaITMHHOTO HAaBYaHHS JUIsl BUSBJICHHS aHOMAJIbHOT TTOBEAIHKU B PEXUMI PEATHHOTO

qacy.
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OnHi€ro 3 HAWCKIAAHIMNX 33/1a4 y 1iil cdepi € BUSBICHHS aHOMAJIN y MICIAX
MacoOBOTO CKYITYEHHS JIIOJIEH: Ha BOK3aJlaX, CTAIIOHAX, Y TPAHCIOPTHUX Xabax Ta
myOJIYHUX MPOCTOPaX.

AHomainii MOXYTh MaTH pI3HHUA XapakTep — BiI ApiOHUX MOPYIIEHB 0
HeOe3MeYHUX IHIMACHTIB, TaKUX fAK MaHiKa, KpajikKKa 4Yd TEPOPUCTHUYHA aTaka.
OcHOBHa CKJIQJHICTh MOJSATAaE y HemepeadauyyBaHOCTI TaKUX MO Ta KOHTEKCTHIN
3aJIe)KHOCTI TOTO, 1110 BBAXKAETHCA «AaHOMATIEIOM.

CucrtemMu MarOTh HE JIUIIE BUSBIISITH BIIXUICHHS Bl HOPMH, alie i e(heKTUBHO
mpamoBaTH B YMOBax IIyMy, 3MIHM OCBITJICHHS, Pi3HOI IIIJIBHOCTI HATOBITY,
HaKJIaJaHHA 00’ €KTiB (OKIIIO31i) Ta 0OMEKEHUX 0OUNCITIOBATIBHIX PECYPCIB.

Meta pob6oru. MeToro poOOTH € BCEOIYHUM OIVISIA TEXHOJOTIM BHSBIICHHS
aHOMAaJTI y HATOBII 3 aKIIEHTOM Ha aJTOPUTMIYHI MiIXOIH, TAKCOHOMIIO METO/IIB,
Cy4yacHI apXiTEKTypH TJIMOOKOTO HaBUAaHHS Ta BHU3HAYECHHS KIIOYOBUX MpoOJeM, 3
SKUMHU CTUKAIOTHCSI CUCTEMH Y pPeaIbHOMY 3aCTOCYBaHHI.

Marepiajm Ta MeToau. Y JTaHOMY IOCHTIDKCHHI 3MIMCHEHO CHCTEMaTHYHUI

aHai3 CydaCHHUX TEXHIYHUX piHIeHB, MO BHUKOPHUCTOBYIOTBCA Yy CHCTCMaAX

ABTOMATHYHOTO BMSBJICHHS aHOMaJll y MiCHﬁX MaCOBOIro CKYITYCHHA J'IIO)IGI\/’I

(puc. 1).

Puc. 1. LnrocTpanisi esikux aHoMAaJIiii epenoBHEHUX CIEH
OcHOBHY yBary MIPUIITICHO apXiTEKTypi TUTIOBUX CUCTEM
B1JICOCTIOCTEPEIKECHHS, aJITOpUTMaM MOTNepeHLOT 0OpOOKHU TaHUX, CIIOcOOaM aHai3y

MOBEJIHKA O0’€KTIB Ta METOJaM MAIIMHHOTO HABYAHHS, SIKI 3aCTOCOBYIOTHCS IS
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kiacudikamii Ta igeHTudikamnii BIAXUaeHb Bl HOPMHU.

Cucrema BUSBICHHS aHOMAJTIH Yy BiJIeO 3a3BUYail BKIIIOUA€E KIJIbKA TIOCIIJOBHUX
eramiB. IlepmmuMm eramoMm € 30ip BigeogaHUX 13 KaMep CIIOCTEPEKEHHs, sKi
BCTAQHOBJICHI B 30HaX 3 MIJABUIICHOIO IIUIBHICTIO JIOACH: METpPO, aepOmOpTH,
cTamionu, tiomli. OTpuMaHi BIJICONOTOKH MPOXOAATh CTall0 MEpenoOpoOKH, sKa
BKJIIOYA€ YyCYHEHHA (OHYy, 3MVIQJDKYBaHHS IIyMIB, CTaOUTI3allil0 KajapiB Ta
MpUBEICHHS 300paXkeHb 0 yHi(ikoBaHoro ¢opmary. Lle 103BOIsIE 3MEHIIIUTH BIUIUB
30BHINIHIX YWHHUKIB (OCBITJICHHS, IIOTOJIHI YMOBHM, KOJMBaHHS KaMmMepu) Ha
ToIajIbIni aHami3 [2].

HacTynHuUM KIIFOYOBUM KOMIIOHEHTOM € OIlIHKa IIUIBHOCTI HaToBmy. Jlid
IbOTO  BUKOPUCTOBYIOTBCS METOAM  CEerMEHTalli 300pakeHHs  (HalpuKIaj,
background subtraction, foreground detection), a Tako» 3ropTKOBI HEHPOHHI MEPEXi
(CNN), sxi MOXyTh OyayBaTh KapTH IIUIBHOCTI Ha OCHOBI Kajapy. Y CKJIaJIHHX
yMOBax 3aCTOCOBYIOThCS Attention-mexaHi3mu abo OararomaciutadHi moaeni (Scale
Pyramid Networks), siki 703BOJISIIOTh BpaXOBYBaTH Pi3HI MacliTabu 00’ €KTIB y CIIEHI.

[Ticns 11bOrO BUKOHYETHCS BIJICTEKEHHS 00’e€kTiB (tracking), 110 J03BOJIsE
aHaJI3yBaTH IXHIO TPAEKTOPIIO PyXy. 3a3BU4ail 3aCTOCOBYIOTHCS aJITOPUTMHU
Kalman-dinerparii, particle filtering abo rauOOKI HEWPOHHI TpeKepH, sKi
MPU3HAYAIOTh YHIKAIBHI 17eHTU(IKATOPH KOXKHOMY OO0’€KTy Ta 3a0e3mneuyroTh
BIICTEKEHHSI MpOTATOM ychoro Bimeo. Ha npomy erami BaxiauBo 30epiratu
Oe3MepepBHICT,  TPAEKTOpPIM  Ta  BUABJIATH  TOJIi, IO  CBiI4aTh PO
aHOMaJIiI0-HANPUKIIAJ, pyX Y IPOTHUICKHOMY HampsIMKy abo TpuBasie epeOyBaHHS B
3a00pOHEHI1i 30HI.

AHani3 MoBeNiHKU O0'€KTIB € IEHTPAJbHOK YaCTHHOI CHCTeMH. [[s 1p0oro
BUKOPUCTOBYIOTHCSI Pi3HI THITH MOJICJICH MallTMHHOTO HaBuaHHs [3]:

- kinacuuHi: Gaussian Mixture Models (GMM), Hidden Markov Models
(HMM), Support Vector Machines (SVM);

- rOoKi: 3ropTkoBi HedpoHHI Mepexi (CNN), pekypeHTHI Mepexi
(LSTM), aBTOCHKOAEPH;

- riopuani: noeqnanHss CNN 3 knmacudikatopamu (Hanpukiag, CNN +
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SVM), abo 3actocyBanHs attention-based miaxomiB aJisi HaBYAHHS 3aJICKHOCTEH MIXK
MIPOCTOPOBHMH Ta YACOBUMHU O3HAKAMHU.

Jlns MojientoBaHHSL Ta HaBYaHHS aHOMAaliil BUKOPUCTOBYIOTHCS SIK KEpOBaH1
(supervised), Tak 1 HekepoBaHi (unsupervised) migxomu. Y TEpIIOMY BHITAJKY
3aCTOCOBYIOTBCA ~ MOMEPEHbO  pPO3MIu€HI HAOOpPWM  JIaHUX, J€ [OBEIIHKY
KJIacu(iKOBAaHO SK «HOpPMallbHY» abo «aHomanbHY». lle 3a0e3medye BHCOKY
TOYHICTh, OJTHAK TOTPEOYy€e 3HAYHUX PECYPCIB MJIsI CTBOPEHHS JaTaceTy. Y Ipyromy
BUIAQJIKy 3aCTOCOBYIOThCS MeETOAW Kiactepusallli, dimensionality reduction a6o
aBTOCHKOJIEPH, 110 JTO3BOJISIOTH BUSIBJISATH BIIXWICHHS 0€3 MapKyBaHHS.

Takox 31iCHIOEThCS KiTacu(iKallisi aHOMaTii 32 TUITaAMU:

- TOYKOB1 aHOMaJTi1 — PaIToBi, 130JIbOBaH1 BIIXUJICHHS;

- KOHTEKCTYyaJlbHI aHOMaJlli — BIAXWUJICHHS, PEJIEBAHTHI JIUIIE B TIEBHOMY
KOHTEKCTI (4ac, MICIe, CUTYyaIlis);

- KOJICKTMBHI aHOMaJIii — IPyIU 00’ €KTIB, MOBEIIHKA SKUX B CYKYIHOCTI €
HETUIIOBOIO, HABITH SIKIIO 1HUBIAYaJIbHO BOHA HE BUIJISIAAE MiA03PLIOK0.

Pe3yabTatu Ta 00roBOpeHHsi. AHai3 MIATBEPAUB €(PEKTUBHICTh CYyYaCHUX
METO/I1B BUSIBJICHHSI aHOMaJii y HaToBII, 30Kpema 3ropTkoBux (CNN), pekypeHTHUX
(LSTM) Ta ribpuaaux HeiiponHux Mepesk. CNN n1o0pe npairorTh i3 TPOCTOPOBUMH
o3nakamu, LSTM — 3 bacoBuMH, a TBOMTOTOKOBI MOJIENI JO3BOJISIOTH BPaxOBYBaTu
colliajgbHI B3a€MO/II.

Bongnouac BusiBIEHO OOMEXKEHHS: MOJENl TIOraHO y3arajibHIOIOTh HOBI
CIleHapii, YyTJIMBl JO 3MIH OCBITJICHHS, MaciiTaly, IIUIBHOCTI Ta OkIro3ii. Yacti
XUOHI CIIpaIlOBaHHS 3HUXKYIOTh JIOBIPY JI0 CHUCTEM y peaibHoMy 4aci. [IpobieMHor0
€ ¥ MacmTabOBaHICTh — OUIBIIICTh MiJXOJIB BHMAara€ 3HaYHUX OOYHCIIIOBAIHLHUX
pecypciB. ETWuHI mnuTaHHA MOA0 KOH(MIACHINWHOCTI JaHMX 3aJUIIAIOTHCS
BIIKDUTUMH. YHIBEPCAIBHOTO DIMICHHS HE iCHye. MaiOyTHI MOCHIPKEHHS MAaloTh
30CEepPEANTHCS HAa CTBOPECHHI aJalTUBHHUX, MAJIOPECYPCHUX CHUCTEM 13 HU3BKOIO
noTpeOoI0 B MAPKOBAHUX JaHUX Ta CTAOLIBHOIO pOOOTOIO B CKIIAJTHUX YMOBaX.

BucHoBku. VY poOOTI MpoaHami30BaHO Cy4yacHl TEXHOJIOTII BHSIBJICHHS

aHOMaJliil y HaTOBIIl, 30KpeMa METO/IM IITMOOKOT0 HaBYaHHS — 3TOPTKOBI, PEKYPEHTHI
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Ta riOpuIHI HEUPOHHI Mepexi. Taki Moesi 31aTHI BUSBIATHU SIK 1HIWBIAyalbHI, TakK 1
IPYNOB1 BIIXWJICHHS y MOBEIIHIII.

BojiHouac BHSBIEHO HU3KY BHKJIMKIB: KOHTEKCTYaJIbHICTh aHOMaJIiM, ciradka
reHepaiizaiisi, BHCOKa KIJIbKICTh XHOHHMX CHpaIlfOBaHb, 3HAYHI BUMOTH O
PO3MIYEHHX JaHUX 1 PECypcCiB, a TaKoXX eTW4Hl pu3uku. JKojaHa 3 Mojenel He €
YHIBEpCAJIBHOIO JJIsI BCI1X YMOB.

[TomasnbIi 1OCTIIKEHHS BapTO 30CEPEIUTH HAa CTBOPEHHI aJIAITUBHUX, JIETKAX
MojeNel 13 TMIATPUMKOIO OHJIAWH-HAaBYAHHS, BHUKOPHCTAaHHSM TI'E€HEPAaTUBHUX
M1IX0/TiB, MyJIbTHCEHCOPHOT 1HTETpaIlii Ta MeTa-HaBUYaHHA. L[e 103BOIUTE MiABUIIUTH
e(DEeKTUBHICTh CUCTEM BiJICOCTIOCTEPEIKECHHS Ta 3a0€3MEUUTH X €TUYHE 3aCTOCYBAHHS

y MyOJIIYHHUX TTPOCTOpPAX.
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COIIAJILHA TH)KEHEPIS - HEBHJIMMA 3ATPO3A
THO®OPMAIINHOI BE3NEKHN

Kanskin Cepriii Boiogumuposud,

CTapUINil BUKIaaa4 Kadeapu npoTuii Kibep3104MHHOCTI
Myapuubkuii Irop Bosiogumuposuy,

Cronuk [lennc OJiekcaHapoBuy,

Xomenko Auna PomaHiBHa,

Kouun Baagucaas JIMuTpoBuy,

KypCaHTH HaBYAJIbHO-HAYKOBOTO 1HCTUTYTY Ne 4

XapKiBCHKOT'O HAI[IOHAIBHOTO YHIBEPCUTETY BHYTPIIIHIX CIIPaB

Beryn. CporogHi y CBITI BUMHSIETHCS YMMAJIO 3JI0YMHIB, 30KpeMa M THX, ILIO
MOB’si3aHl 3 eNeKTPOHHO-oOuncIoBabHUMU MamuHaMu(EOM), iHbopmartiitHux
TexHOoJor1i Touo. OmHIE 3 HAHOLIBII MOMMPEHUX 3arpo3 y chepi kidepoesneku €
aTaky 3 BUKOPUCTAHHIM METO/IIB COLIAJIbHOT 1HXKEeHepii.

Mera poGorm. VY 3B’A3Ky 3 3HAUHUM TOLIMPEHHSIM  BHUIIAJKIB
COLIIAJIbHO-1HKEHEPHUX aTaK, METOI0 W€l poOOTH € O3S MOHATTSA COLIAIBbHOI
1HKeHepii, OCHOBHHUX METOJIIB BUMHEHHS COIliaJbHO-1H)KEHEPHUX aTaK, HACIIJKIB
TaKUX aTakK, IMCHUXOJOTIYHUX (AKTOPiB, SKUMH KOPHCTYIOTHCS 3JIOBMUCHUKH Ta
pEKOMEHali 3 3ar00IraHHs COI1aIbHO-1IH)KEHEPHUX aTaK.

Marepiaau Tta mMeroau. CoiliaJibHa 1HXEHEpiS — 116 BMIHHS MaHIMyJIOBaTH
JIOJJMHOI0 3 METOK BUKOHAHHS HEIO MEBHMX 1 a00 pO3KPUTTS KOH(DiAEHILINHOI
iHdopmarrii. [le o3navae, M0 BUKOPUCTOBYBATHU 1[I0 METOJIMKY MO>KE HaBITh HE AYyXKe
oOi3HaHa B rayry3i iIHPOpMaIIMHUX TEXHOJIOTIN JFOUHA.

3arpo3sa, sIKy Hece 3a COOO0 colllaJibHa 1HXKEHEPis 3HAYHa 1 3 KOKHUM JTHEM
Bce Oinblie 3pocTae. 3riHO 3 3BiTOM KoMImaHii «Verizon» mpo MOpYIICHHS TaHHX,
74% mnopymieHb BKIOYaE€ B cebe JMoAChKuM (akTop, 30KpemMa U colliaibHy
1H)KEHEPIFo.

J1J1s MOBHOTO PO3yMIHHS BIUTUBY COILIaIbHOI 1HXKEHEPIi Ha KOMITaHii YU MeBHUX
KOPHUCTYBauiB HEOOX1AHO PO3IJIAHYTH 1i HACHIAKU:

1. Butik xondigenuiiinoi indgopmamii: comianbHi 1HXEHEPH OTPUMYIOTh
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JOCTYM A0 BaXJIuBOi iH(opMalii kopucTyBada(JoriHU, Tapoi, HoMepa OaHKIBCHKHX
KapTOK TOI0), BHACTIAOK YOTO >KEPTBH MOXYTh MIJJIaBaTUCS 10 IIAHTaXKyBaHHS,
npoJiaki iXHbOI 1H(OpMaIli Ha «TEMHHUX» PHUHKaX a00 HaBITh BUKOPHUCTAHHS IJIs
aTak Ha KOMITIaHIi Y1 caMUX JIIOJIeH;

2. dinaHCcOBi 30MTKM: CcolLllAJIbHI 1HKEHEPU 31HCHIOIOTh aTaKu, BHACIIOK
JOoro KOPHCTYBaul 3a3HaIOTh (piHAHCOBHX BTpar. B cBow uepry kommadii y pasi
3a3HaHHS TaKUX aTakK 3MYIICHI BUTpAYaTH JOJATKOBI KOIITH JJIsl YCYHEHHs HACIIIKIB
TaKUX aTak, OIUIaTH MITpadiB 3a MOPYIICHHS MPaBII 30epiraHHs TaHUX, KOMIIEHCAIli1
30MTKIB KJII€EHTaM TOIIIO;

3. IopymenHs pemyramii: SKIIO CTa€ BIAOMO, IO KOMIAHIsS BTpaTUiIa
JaHl uyepe3 IIaxpaiB, TO pemyTalis TaKoi KOMIaHIl Ay)Xe CHUIbHO CTpaxJaae, IO
MPU3BOJUTH O PO3IPBAHHS KOHTPAKTIB, BTPATU JOBIPH J0 KOMIIaHII K il KIIIE€HTIB,
TaK 1 IHBECTOPIB;

4, IIpaBoBi Hacaiaku: y pa3i BUTOKY JaHUX a00 X (hIHAHCOBUX BTpAT
KOMITIaHIsl MOXE CTaTH 00’€KTOM JJIg PO3CHiAYyBaHb 31 CTOPOHH IPABOOXOPOHHUX
OpraHiB, 110 TATHE 3a COOOI0 HAKJIAJICHHS CTSATHEHb, BUIUIATy KOMIIEHCALIN KIIIEHTaM,
a TAKOX BIAKPUTTS aJAMIHICTPATUBHOTO YM KPUMIHAJIBHOTO MPOBAHKEHHS CTOCOBHO
0ci0, K1 BIAMOBIIAIOTH 32 30€peKeHHs KOH(IACHIIHHOCTI 1H(pOpMAIii.

CorrlanbHO-1HKEHEpHI aTaku 3[1ACHIOIOTHCA y PI3HUX (opMax, KOKHA 3 HUX
MoJIsiTa€ 'y 3HAXOJ/KEHH1 Bpas3lMBOCTed sroauHu. J[ns 3amoOiraHHs coiiaiabHOT
1HXKeHepil HeoOX1JHO 3HaTH X04a O OCHOBHI i1 THUIIH:

1. @imMHr: caMHuil MONMyJISApHUNA BHJI coIlanbHOI 1HXkeHepli. [londrae y
BIIMPABJIE€HHI  MOBIJOMJIEHb, €JIIEKTPOHHUX JIUCTIB 3 METOK  OTPUMAaHHI
koH(pimeHmitHOT iH(oOpMalii Bix KEpTBH OOMaHHMM NUISXOM (TTOCHJIAHHS Ha
BeO-caiiT, 1110 30Mpae ycro HeoOXiaHy 1HGOpPMAIIIIO 3 IPUCTPOIO).

2. IIpeTekCcTHHT: 3J0BMHCHUK BUTAAy€ SKICh TEBHI 1CTOpIi, BHACIHIJIOK
4oro 3100yBa€ 10BIpY B 0COOM Ta BUMaHIO€ HEOOX1IHY 1711 HbOTO 1H(OpMaILito.

3. BimmHr: 3T0BMUCHUK TPEACTABISETHCS aBTOPUTETHOI  0OCO0O0I0
(ciBpoOITHUK OaHKy, TEXHIYHA MIATPUMKA, TOJIIEUCHKUN TOIO), BHACIIOK YOTO

MOCTYNOBO 30Mpae HEOOXiAHI JaHl OCOOM, KOPUCTYIOUUCH JOBIPOIO JI0 MEBHOI
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CTPYKTYpPH.

4.  IlpumaHka: 370BMHCHHUK KOPHUCTYETHCS IIKABICTIO OCOOM, BHACIIIOK
4oro >KepTBa BUYMHSE TEBHI Jii, 110 MPU3BOJUTH O BTpPATH MEPCOHAIBHUX JaHHUX
tomo (mo mpukiamy, 3amumeHHs USB-¢dmem HakomuvyBada, 3apa)XeHOTO
MKIIMBUM 3a0e3nedueHHsM. Koiu jkepTBa mpUeIHYE MOro 10 CBOTO IMPHUCTPOIO,
MIKIJUIMBE TpOrpaMHe 3a0e3MeyYeHHsT MOMEHTAJIbHO BCTAHOBIIOE MPOTpaMu, SIKi
HAJAIOTh 3JIOBMHUCHHKY JOCTYH JO KEPyBaHHS TPHUCTPOEM UYH HEOOXITHOI
iH(opmariii).

5. MenoBa nacrka (Honey Trap): momsirae y mposiBIIEHHI 37T0BMHCHUKOM
MIEBHOTO 1HTEpPECy 10 JKEPTBH, BHACIIJOK 4YOro 3700yBae JoBIpy kepTBu. o
HaWUTMOMIMPEHIIINX BUIUISIOTh BIPTyallbHI «BIJHOCHHHY», KOTpl JKEpTBa CHpUIIMAE
BCEpHO3 1 K HACIIJIOK, 3TOBMUCHUK 30Mpae KOH(IACHIIIHY 1HPOpMaLIiIO )KEpTBU U
MOK€ OTPUMATH BIIAJICHUN JOCTYII A0 ii MPUCTPOIO.

ComlanpHa 1HXeHepiss 0a3yeTbcsi Ha JIOJCHKINM Ticuxodorii. Po3yminHs
MICUXOJIOTIYHUX MPUHILMIIB — KJIIOY JJIsl BUSBJICHHSI Ta 3amoOiraHHs TaKuM BHUAaM
atak. JIo OCHOBHUX IICUXOJIOTTYHUX (PAKTOPIB BIIHOCSTH:

1. HikaBicTb: 3JI0BMUCHHUK CHIJIKYETHCS 3 KEPTBOK, YUM CTUMYIIIOE ii
iHTepec 10 HOBO1 a00 He3BMUYAMHOI 1HGOopMaITii.

2. Crtpax: oJWH 3 HAWTOJOBHIMIMX YHWHHHUKIB COIIAJbHOI 1HXXKEHEDII,
OCKIJIbKH >KE€PTBA MiJ BIAYYTTAM TEPMIHOBOCTI Ta CTPAXy MOK€ BUMHUTH HEOOyMaHI1
ii.

3. JloBipa: 3JOBMUCHHMK CIUIKYEThCS 3 >KEPTBOIO, 3/100yBa€ ii JOBIPY 3
METOI OTPUMaHHS He0OX1aHO1 1HhOpMaIlii.

4, dinaHcoBa MOTHBALifA: YacTO 3JIOBMHCHHKM TMPOTOHYIOTh YHMMAi
KOILITH 3a TI€BHI MOCIYTH, BHACIJIOK YOTO OTPUMYIOTh HEOOXiaHYy 1H(hOpMaIllilo, sSKa
MOke OyTH BUKOPUCTaHa B TIOJIATIBIIIOMY JJIS MAHTAXYy YU TIOJIAJIBINOT eKCIUTyaTaIlli.

S. I'oToBHiCcTH JAOMOMOITH: 3JIOBMUCHHK 3BEPTAETHCS 110
N00pPO3UUWINBOCTI KEPTBU, 3BEPTAIOUKCH MO JONOMOTrY Yy HIOMTO BaXKKii cUTyailii,
BHACIIIJIOK YOO KEPTBA MOKE HaJCWiIaTh (DIHAHCOBI KOUITH, HAJaBaTH 1HMOpPMAILit0

a0o 3a1ficHIOBaTH A1i, HeOOXI1IH1 JJI 3JIOBMUCHHUKA.
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Pe3yabTaTu Ta 00roBopeHHs. /[ 3ano0iraHHs aTakaM COIIaTbHOT THXKEHEPil
PEKOMEHTY€ThCS

- MOCTIHHO 1H(GOPMYBATH JIIOACH PO TUIH COIIATbHO-THKEHEPHUX aTak,
METOJIM IX BUSIBJICHHS Ta 3aII00ITaHHS;

- BCTAaHOBHUTH IBO(MAKTOpHY aBTeHTH(iKamio(2FA) s BCiX 0OMKOBUX
3aIliCIB;

- BUKOPHCTOBYBATH aHTUBIPYCHE MPOrpaMHE 3a0€3MCUCHHS;

- BUKOPUCTOBYBATH OpaHIMayep;

- 3amydatu KiOepdaxiBIliB 0 MPOBEIEHHS TECTIB HAa MPOHWUKHCHHS B
onepauiifHy CUCTEMY, aKayHTIB KOPHCTYBauiB TOLIO;

- 3MIIMCHIOBATH Y KOMITAHIsIX aT€CTAIlll0 MPaI[iBHUKIB, MOJEIIOBATA TUITOBI
cUTyallli, po3poOJsiTH aJIropuTM pearyBaHHS y pa3l HaAXOMHKEHHS TMi103p1iaoi

1H(bOopMaIii;

HE BIJIKpUBATH MiJ03pLIl JUCTH, MOBIJIOMJICHHS Ta HE MEPEXOJUTH T10
MOCUJIAHHSM, 3a3HAYCHHUX B HUX;

- peTeNbHO TEpeBIpATH 1H(OpMAIliI0, M0 HAAXOAUTH Y EIEKTPOHHUX
JUCTaX Ta MOBIAOMIICHHSX (IM’sl BIANPABHUKA, €JIEKTPOHHY MOLITY TOIO);

- 3BEPTATHCh JO TEXHIYHOT MIATPUMKUA Y pas3l BHSBJICHHS Ii103pLI01
AKTUBHOCTI a00 OTPUMAaHHS MOBIJJOMJICHb 3 CYMHIBHUM 3MICTOM.

HenoTpuMmaHHS TakuX €JIEeMEHTapHUX PEKOMEHIalllld MPU3BOAUTH 0 BTPATH
penyTaiii KoMmmaniii Ta (iHaHciB. BHaAcHIIOK coliaibHO-IH)KEHEPHUX aTakK IIOIHS
CTpaXX1ar0Th KOMIIaHii, 10 PUKIIALIY:

bputancbka iHxkeHepHa kommnadis Arup: y 2024 poui BTpatuia OJIU3BKO
25 miH. nponapiB CIIIA BHacmimok BiFCOM3BIHKA 3 BUKOPUCTAHHSIM IITYYHOTO
IHTEJIEKTY, SIKAW MIJIMIHUB 300pa’K€HHS Ta roJIOC KEPIBHHUKIB, BKIIOYAIOUU 1 CAMOTO
¢inancoBoro gupexropa. [3]

ABctpiiicbka aBiakocmiuHa kommadis FACC AG: y 2016 pomi BHacmiaok
(GanpIIMBOTO EIEKTPOHHOTO JIUCTAa, B SIKOMY HIIUIOCH TMPO TPOXaHHS IepeKazaTh
TPOIII HA PaXyHOK IS TpuaOaHHs (adbIIIMBOTO MPOEKTY BTpaTUia OJM3bKO 42 MITH.

eBpo. [4]
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Bucnosku. CorianbHa 1HXEHEpis — HaJ3BUYaiiHO Hebe3evyHa 3arposa B cdepi
KiOepOe3MeKu, OCKIIbKM aKICHTYEThCS Ha JIIOJCHKOMY IICHXOJIOTIYHOMY (aKTopi.
37I0BMUCHUKHU YCHIITHO BUKOPUCTOBYIOTH TaKi MCHUXOJIOT1UHI (haKTOpH, SIK JOBIpa,
I[IKaBICTh, CTpax, ¢iHAHCOBa MOTHBAIliL, TOTOBHICTH JOMOMOITH, IO POOUTH
COITIaJIbHO-1HXKEHEPHI aTaKu Haa3BUYaHO edeKTUBHUMU. I 3amoOiraHHs TaKuxX
aTak CIiJ TOCTIHHO IiJIBUIIYBaTH PiBEHb OO0I3HAHOCTI KOPHUCTYBayiB, IPOBOJUTH

Pi3HI KypcH Ta aTeCTalio.

CIIUCOK BUKOPUCTAHUX JIZKEPEJI:

1. Ilo Take couiaJibHa 1HXEHepis B KiOepOesmerni? PeanbHl npuknaau Ta
metoau 3anobiranus. URL: https://hideez.com/uk-ua/blogs/news/social-engineering
(maTa 3BepHeHHs: 27.04.2025)

2. PizHOMaHITHUI apceHan COIIaJIbHOI 1H)KEHEepIii: BUAM aTaK Ta CIIOCOOH iX
sanmobiranns.  URL:  https://hackyourmom.com/kibervijna/riznomanitnyj-arsenal-
soczialnoyi-inzheneriyi-vydy-atak-ta-sposoby-yih-zapobigannya/ (mara 3BepHEHHS:
29.04.2025)

3. Sk maxpai BukopuctoByroTh LI mis GankiBcbkoro mraxpaiictBa. URL:
https://www.unite.ai/uk/sk-1axpai-BUKOPHCTOBYIOTh-IITYYHHH-1HTEIICKT-y-OaHKI BCbKOMY-
axpaiictsl/ (gara 3sepHenns: 30.04.2025)

4. Austria's FACC, hit by cyber fraud, fires CEO. URL:
https://www.reuters.com/article/us-facc-ceo-idUSKCNOYGOZF/ (mata 3BepHEHHS:
30.04.2025)
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NCCIEAOBAHUE BJIMSAHUA PUHUKOBOI'O ITIOPE HA COCTAB
CAXAPHOI'O ITEYEHbBA

MyanabexoBa b. 7K.

K.T.H., mpodeccop,

AnvatuHckuil TexHoIorn4eckuii Y HUBepCUTeT,
Anmatsl, Kazaxcran

JIKU3aKCKUM MTOMUTEXHUYECKUM UHCTUTYT,

r. Jbkuzak, Pecriyonuka

Kaxopos ®. b.

ACCHCTEHT,

JI>KN3aKCKUM MOJIMTEXHUYECKU UHCTUTYT,

r. JI>xuzak, Pecniybnuka ¥Y30ekuctan
HN3renuena P. A.

PhD, accouupoBannslii mpodeccop,
Hemaryninaesa I'.

MarucTpaHT

AnmaTuHCKHUN TeXHOIOTMYECKUN Y HUBEPCUTET,
Anmatsl, Kazaxcran

B manHOM wuCCliemoBaHWM paccMaTpUBaeTCs BIMSHUE (PMHMKOBOTO IIOpE HA
COCTaB M CBOWCTBAa caxapHOro TmedeHbs. OmnpeneneHbl OpraHoJeNTHYECKHE,
(OUBUKO-XUMHUYCCKUE XapPaKTEPUCTHKHA WM THIIEBasl IIEHHOCTh M3ACIHNA C Pa3HBIM
conepxkanueM punukosoro mrope (0%, 25%, 50%, 75%). Pe3ynbraTsl nokaszaiu, 4yTo
YBEJIMYECHHE 101 (PMHUKOBOTO MIOPE B PELETITYPE MEUYCHbS] IPUBOJIUT K YIYUIICHUIO
€ro THWIEBON IIEHHOCTH 3a CYET MOBBIMICHUS COJCP)KAHHS THUIIEBBIX BOJIOKOH,
BUTAMHHOB M MHUHepasioB. [Ipu 3TOM yMmeHbIaercs obiee cojiep)kaHue caxapa, a
TaKK€ M3MEHSIIOTCS (PU3MKO-XUMHUYECKHE TIOKa3aTeIn: BO3PACTAET BIIAKHOCTD,
yIIydIIaeTcsl apoMar W MmBeT uzneiaus. ONTHMaJbHBIM BapHAaHTOM OBLIO MPU3HAHO
nedeHse ¢ 50% 3ameHol caxapa PUHUKOBBIM Mmope. McciaemnoBanre mOATBEPKIACT
BO3MOYKHOCTh HCIIOJIb30BaHUS ()MHUKOBOTO TIIOPE B KAuecTBE HATYPaIbHOTO
MOJICNIACTUTENSA, YTO OTKPBIBACT IEPCIEKTHBBI I CO3JaHHUS OoJiee 3I0POBBIX
KOHIUTEPCKUX wm3Aenuid. [lomydeHHBIE JaHHBIE MOTYT OBITh TOJE3HBI IS

MPEANPUATANA MHILEBONW MPOMBIIIJIEHHOCTH, pa3palaThIBaAOMIUX (DYHKIIMOHAIbHBIE
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IIPOAYKTHI C YIy4YIIEHHBIMU CBOMCTBAMM.

KiarwueBble cjioBa: (DI/IHI/IK, CaxapHOC MCUYCHBE, ITNIICBAA HCHHOCTD.

AxmyanvHocmos uccie0oéanus: B HACTOSIIEE BpPEMsl pPACTET HMHTEPEC K
3I0pPOBOMY THMTAHUIO U (YHKUMOHAJIBHBIM HpOAyKTaM muTaHus. I[lockosbky
TpPaJMLIHOHHOE CAaXapHOE IEYEHbE BBICOKOKAJIOPUHHO U COAEPKUT MHOIO caxapa,
oOoraileHre €ero MoJEe3HbIMU aJbTEPHATHBAMHU CTAHOBUTCS Bce 00Jiee CEphEe3HOU
npoosemoil. Ilockonbky GUHMKM OOraThl HaTypaJIbHBIMHM CaxapamH, BUTAMUHAMHU U
MUHEpajdaMH, BKIIOYEHHE HMX B COCTAB NEYEHbS MOXKET MOBBICUTh HUTATEIbHYIO
LIEHHOCTh NPOJYKTA U MOBBICUTB €r0 MOJIb3Y AJIS 310POBbSI.

Llenv uccnedosanus: WM3y4UTh BIHUSHUE (UHUKOBOTO TMIOPE HA COCTAaB
CaxapHOTO NEYEHbS M ONPEAEIUTh €ro OPraHoJeNTHYECKHE, (PU3UKO-XUMUYECKHE
CBOMCTBA Y MMUIEBYIO IEHHOCT.

3aoaua pabomul.

. N3yyeHne XUMUYECKOTO cocTaBa (UHUKOBOro mrope. Onpenenursb
BO3MOXXHOCTh BKJIIOUEHHS (MHUKOBOTO MIOPE B PELENTYpPY CAXapHOTO IEYEHbS.
N3yunth BiusHUE (UHUKOBOTO MIOPE B Pa3IMYHBIX KOJMYECTBAX Ha KayecTBO
neueHbs. OnpeneneHue opraHojenTuIeckux (BKycC, IBET, KOHCUCTEHIUSA) U (PU3UKO-
XUMUYECKUX IOKa3aresed mnedeHbs. ONEHKa MNHUIIEBOW LEHHOCTH HPOAYKTa,
MOJIYYEHHOTO IMyTeM J00aBlIeHUs (PUHUKOBOTO MIOPE.

Hayunas noseusna pabomeul.

o N3ydyeHa BO3MOXKHOCTh HCIIOJIb30BaHUS (DMHUKOBOTO IMIOPE B KaueCTBE
HaTypaJbHOTO TIOJICTACTUTENS] BMECTO caxapa IMpU TMPOU3BOJCTBE CAXapHOIrO
neyeHbs. bbbl MpoaHaANM3UpPOBaHbl W3MEHEHUS (PU3MKO-XUMUYECKUX CBOWCTB
MPOAYKTA, MOJIYYEHHOTO MMyTeM Jo0aBieHus (PMHUKOBOTO Miope. bbuio obHapykeHo,
YTO TMe€YeHbe C (DUHUKOBBIM IMIOpE HMeEET O00Jiee€ BBICOKYIO [MHUILIEBYI0 U
OMOJIOTMYECKYIO IEHHOCTh MO0 CPABHEHHIO C TPAJAUIIMOHHBIM CaXapHBIM ITEYCHBEM.

Ipaxmuueckas 3navyumocms pabomoul. Pe3ynpTaTbl UCCIEIOBAHMS TO3BOJISIIOT
CHU3UTH COJIEpKAHUE caxapa B MPOMU3BOJACTBE CAXApPHOTO IMEYEHbS M UCIOIb30BATh

(DMHUKOBOE MIOpPE B KA4YECTBE ECTECTBEHHOW H 370pPOBOM albTEPHATHBBI. ITO
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OTKPBIBAECT IMyTh K CO3JaHHUIO OOJiee 3M0pOBOTO MPOIYKTA ISl JIFOJEH, KOTOPHIM
HEOOXOJUMO OrpaHWYHTh MOTpedieHue caxapa. Kpome Toro, mnoiydeHHBIE
pe3ynbTaTbl MOTYT OBITh HCIOJb30BaHbBl B KOHAUTEPCKOW MPOMBIILICHHOCTH,
MPOU3BOACTBE HYHKIIMOHATBHBIX U3ICTHH.

®unuku (Phoenix dactylifera) — »3t0 ¢pykThl, OOratble BHUTaMHUHAMH,
MUHEpaJlaMl M THUIIEBBIMU BoJIOKHaMH. OH COAEpXKUT HaTypajbHbIE caxapa
(rmroko3y, GpykTo3y, caxaposy), Butamuabl A, B, C, MuHEpasnbl, Takue Kak KaJwi,
Maraui, sxene3o u ¢gocdop. Kpome toro, ¢unuku 0051a7a10T aHTUOKCHIAHTHBIMU
CBOMCTBaMH, YTO JIETAET UX TOJC3HBIMHU TSI 37OPOBBA.

CaxapHo€ TNEYEHbE - PACHPOCTPAHECHHBIN BUJ KOHIAUTEPCKUX m3Aenuu. Ero
OCHOBHBIMU HHTPEIMEHTAMH SBISIOTCS MyKa, caxap, Macio u sina. OjgHako
BBICOKOE COJIEpP)KaHHE caxapa MOXKET IIOBBICUTh KaJOPUHWHOCTh TPOAYKTa W
HEraTUBHO TIOBJIMATH Ha 370poBhe. [loaToMy 3aMeHa caxapa HaTypajIbHBIMU
MOJICIACTUTEISIMU  SIBJISIETCS.  aKTyaJIbHBIM  HAMpaBICHUEM  COBPEMEHHBIX
uccienoBaHuii. MeTo sl CCIeIOBaHMs IPOBOISATCS CICAYIOMUM 00pa3oM:

1. IlpuroToBiienne (YUHUKOBOTO TIOpPE: CBeXUE (UHUKU TMPOMBIBAIOT,
OTJIENSIFOT OT KOCTEH U U3MENbUaloT B OJIeHepe.

2. [IpuroroBieHue TmeyeHbs: (UHUKOBOE MIOPE BMECTO caxapa I
TPaJAMIIMOHHOMY penenty B pasHbix komuwdectBax (10%, 25%, 50%, 75%)
N00aBIIIETCS U TOTOBUTCS TECTO JIJISl TICUCHBSI.

3.OU3UKO-XUMHUYECKUI aHaliu3: OMNpEeNeNsieTCs BIAXHOCTb, HAMOKaEeMOCTh,
IIEJIOYHOCTh, 001IIee KOJTMIECTBO caxapa.

4. OneHka NUILEBON LIEHHOCTU: PACCUMTHIBAETCS COJEpKaHHe Oelnka, Kupa u
YTIIEBOIOB B TIPOYKTaX.

[To Mepe yBenudeHHUS KOJWYECTBA (PMHUKOBOTO IIOPE IBET NEYCHBS TEMHEI,
BKYC CTaHOBWJICA cjaiie, a (pyKTOBBIN apoMar cTaHOBWJCS 3aMmeTHee. [leueHbe ¢
50% (UHUKOBBIM TIOpE MOXKET ObITh caMbIM IIeHHBIM. [1o Mepe yBenudeHus m0yu
(OMHUKOBOTO TIOPE BJIAXXHOCTh M KHUCIIOTHOCTH IIPOYKTAa HEMHOT'O YBEIIMYUBAJIUCH, a
oOmmee comepkaHue caxapa YMEHbIIanoch. OOBACHIETCS O3TO MNPUPOIHBIMU

cBoiicTBaMu (puHMKA. B meueHbe ¢ (MHUKOBBIM MIOPE MOBBIIIAETCS COJEPIKAHKE
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MULIEBBIX  BOJIOKOH, BUTAMHUHOB W  MHHEpAJIOB, UYTO MOXKET  YCHJIHTH
(byHKIIMOHATBFHBIE CBOMCTBA MPOIYKTA.

[ToaBons utor, ObLIO 1I0KAa3aHO, YTO (PMHUKOBOE MIOPE MOKHO MCIIOJIb30BATh B
KAueCTBE €CTECTBEHHOW aJIbTEpHATUBBI caxapy MpH IPOU3BOJCTBE CaXapHOIrO
ne4yeHbsi. ITOT METOJl HE TOJIBKO CHUXKAET COJEp KaHHME caxapa, HO U CIOCOOCTBYET
YIIYYIIIEHUIO TIOJIE3HOTO COCTaBa MPOAYKTa. Pe3ynbrarsl nccieqoBaHusi MOTYT OBITh
UCIIOJIb30BaHbl B KOHJUTEPCKOM HPOMBIIUIEHHOCTH W IOCIYXUTh OCHOBOWM JIs

CO3aaHMA ITOJIC3HBIX IJIA 3JOPOBLA ITMIICBBIX ITPOJIYKTOB.

CIIMCOK UCITIOJIb30BAHHOM JIMUTEPATYPBI

1. Kunuapckas E. B. Kongurepckass mpoOMBINIIIEHHOCTh: 0030p phIHKA U
cocTtostHue oTpaciu.// Iko. 2004. - Ne4.

2. Hy6nos I'. TI'., Konmutepckass oTpacib: COCTOSHHE M HEKOTOpBIE
nporHo3sl //Crienuanu3upoBaHHbIi HHGOPMAIIMOHHBIN OrosuteTeHb, 2004, No7,
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m3aenuii: M.: IleJIu, 2000.
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185


https://translated.turbopages.org/proxy_u/en-ru.ru.fde51948-67cb4208-d8fcb875-74722d776562/https/www.cookiemadness.net/2021/06/19/date-syrup-chocolate-chip-cookies/
https://translated.turbopages.org/proxy_u/en-ru.ru.fde51948-67cb4208-d8fcb875-74722d776562/https/www.cookiemadness.net/2021/06/19/date-syrup-chocolate-chip-cookies/
https://translated.turbopages.org/proxy_u/en-ru.ru.fde51948-67cb4208-d8fcb875-74722d776562/https/www.cookiemadness.net/2021/06/19/date-syrup-chocolate-chip-cookies/

PA3BPABOTKA TEXHOJIOI'MA ITPOU3BOACTBA
3EPHOBBIX BATOHYHUKOB

HypbinOetoBa I'. 7K.

MarucTpaHT

HypceiitoBa 3. T.

K.T.H., TOUEHT

FOKY um. M. Aya30Ba, r. llIsiMkenT, Ka3axcran

MyanadexoBa b. 7K.

K.T.H., Iipodeccop

AJMaTUHCKHUI TEXHOJIOTMYECKUN yHUBEpcUTeT, AnMathl, Kazaxctan

BBenenne. Pa3paboTka u MPOU3BOJCTBO MNPOAYKTOB TUTAHUS HOBOTO
MOKOJICHUS ISl 3JI0POBOTO, (PYHKIIMOHAJIBHOTO M JIe4eOHO-TIPOPHIAKTUUECKOTO
MUTAHUS SBJISIOTCS WHHOBAIMOHHBIM HAIPaBJIECHUEM B MUIIEBON MPOMBIIIICHHOCTH,
MMEIOIIMM  YPE3BBIYAMHO Ba)XKHOE€ MPAKTUYECKOE 3HAYEHHWE U  COLUAIBHYIO
s dhekTuBHOCTSD [1].

Jns  co3maHuss HOBOTO AaCCOPTMMEHTa TaKoW MPOAYKIIMHM OTMEYaeTCs
MOBBIIIIEHHOE BHUMAaHHE K OTE€YECTBEHHBIM NPOAYKTaM  MPUPOJHOIO
MPOUCXOXKJEHUs: (pyKTaM, OBOIIaM, 3JakaM — Kak OCHOBHOMY CBIPbIO
MPOU3BOJICTBA MPOAYKTOB JJIsi 3J0POBOT0 M (DYHKIIMOHATBLHOTO MHUTaHUA. ITO
00YyCIIOBJICHO MX JOCTYITHOCTBIO, BO300HOBISIEMOCTHIO M TMOTPEOUTEIIbCKUMHU
MPEIIMOYTECHUSAMHU BCEMU TPYIIIIaMy HacelieHus [2].

K dakTopam, popMupyrommum KauecTBO TOTOBOTO MPOIYKTa, OTHOCITCS ChIPhE,
TEXHOJIOTHS TIPOM3BOJICTBA, YCJOBHUS TpPaHCIOPTUpPOBaHUA U XpaHeHus. [lpu
pa3pabOTKe HOBOrO0 MPOAYKTAa BAXXHO YYHUTHIBATH, M3 KAKOTO ChIpbs OH OyIer
BBIpA0aAThIBATHC, TaK KaK MMEHHO CBhIPhE BIIMSICT HA KA4eCTBO, MOTPCOUTEIHCKHE
JOCTOMHCTBA W CTOUMOCTH MpoaykTa. OmpenesieHbl Cleayrolue TpeOOoBaHUS K
CBIPbIO:  JIOCTYMTHOCTh HAa  pBIHKE, 0O€30MacHOCTh, TMHWINEBAasl  IICHHOCTb,
TEXHOJIOTUYHOCTh, BO3MOXHOCTh KOMOWHHMPOBAaHUS C JPYTUMU BHUJAAMH CBIPBS,
IIEHOBAsI ITOJIMTHKA.

OCHOBHOM CBIPHEBOM KOMIIOHEHT 3C€PHOBBIX OATOHYHMKOB, COCTABJISIOIINMA
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80 % wux coctaBa, — 3€pHOBBIC KYJIbTYpPbI, CIyXallli€ HCTOYHHUKOM IHIIEBHIX
BOJIOKOH, TaK Ha3blBaeMbIX OajVIACTHBIX BEIIECTB, KOTOpBHIC MPEACTABICHBI
KaeTuaTKoi [3].

[lenpto wWccnenoBaHUS SBHIICA HCCIEAOBAaHWS aHAIM3 KAuE€CTBEHHBIX
XapaKTEPUCTUK 3€PHOBBIX OATOHYMKOB.

Hcxonsa w3 BBIIIEU3IOKEHHOTO OOBEKTaMU HCCIIEIOBAaHUN MpU pa3paboTKe
3€pHOBBIX OATOHUYMKOB CIY>KWJIM 3€PHOBBIC XJIOMbs, HE TPEOYyIOIIHEe BapKd —
SYMEHHbIE, OBCSiHBIC. [[1s1 MOBBINIEHUS OWMOJIOTMYECKOW M THUIIEBOM IEHHOCTH, a
Takke g GOPMHPOBAHUSA  3aJaHHOM  JUETHYECKOW  (YHKIIMOHATHLHOM
HaIlpaBJIECHHOCTH OATOHYMKOB B PELENTYPbl BBEJEHBI KIIOKBAa (CBEXKHUE), CEMEHA
TBIKBBI U CBEXKUN UMOUPb.

Meroauka npoBeneHusi 3kcnepuMenTta. lcciaenoBaHuss NpOBOAWINCH I10
MeToaukaMm aBTopoB: bakymenko O. E., Illaraioxk JI. H. [4]. AnHanu3 cwipbs,
noty(haOpuKaToOB U TOTOBBIX M3JCIHIA MTPOBOJIUIU C MOMOIIBbIO OPTaHOJEITHYECKUX,
(U3HMYECKUX U XUMUYECKUX METO/IOB UCCIIEAOBAHMUS.

Pe3yabTaThel m 00cy:kaeHne. briia pa3paboTaHa TEXHOJIOTHS MPOU3BOJICTBA
36pHOBbIX  OATOHYMKOB. TEXHOJIOTHS  TMOJY4YEHUS  3€pPHOBBIX  OATOHYMKOB
MpeayCcMaTPUBAET MOATOTOBKY CHIPbsl K IPOU3BOJICTBY, BAPKY MHBEPTHOIO CHUpPOIIA,
CMEIINBAHUE CYXUX KOMIIOHEHTOB C CUPOMNOM, (pOPMOBAHHE CMECH, €€ OXJIaXICHHUE,
(dacoBKy M ymakoBKy npoaykrta. IIpu paspaboTke peuentyp 0aTOHYMKA YUUTHIBAIH
NOTPEOUTENTBCKUE JTOCTOMHCTBA FOTOBOTO MPOAYKTA: BKYC, KOHCHUCTEHIIMIO, 3arax,
LIBET, PAaBHOMEPHOCTb pACIPEACIICHHUS] COCTaBIAIONIMX WHIPEIUEHTOB, a TaKXKe
TEXHOJIOTMYHOCTh MPUroTOBJIeHUA. [Ipu ompeneneHun KoiIMYECTBA BHOCHUMBIX
PELENTYPHBIX COCTABISIOUIMX 0CO000€ BHUMAaHHUE YJEIsUIM KOHCUCTEHIIMU TOTOBOTO
MPOJIyKTa, TaK KaK HMMEHHO TBEpAOE, HO JIETKO JIOMAIOIIeecs pyKaMu H3JIEIue,
Mo3BoJIsieT (popmMoBaTh OATOHUYMKOB W YNAKOBBIBATH MX HAa aBTOMATH3WPOBAHHOM
JIVHUH.

Hcnonb3zoBanne B perentypax OaTOHUYUKOB YKAa3aHHBIX PAaCTUTEIbHBIX
KOMITAHEHTOB HE yXYAIIAeT UX opraHojientudyecre cBorcTra (Tadnuia 1). Kiotoksa u

UMOUPH YIIYYILIAIOT OPraHOJIENITUYECKUE MOKa3aTeau 0aTOHUYMKOB-MIOCTH, TPUAAIOT
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UM TPUATHBIA (PYKTOBBIM BKYC M apoMaT, SBISIOTCS HUCTOYHHUKOM BHUTAMUHOB U
MUHEpaJIbHBIX BEIIECTB, a TAKXKE OOraThl MUILIEBBIMH BOJIOKHaMH. CeMeHa THIKBBI
cozepKar 3HAYUTEIIbHOE KOJIMYECTBO Oenka u XKupa, ooraroro
ITOJIMHEHACHIIICHHBIMI JKUPHBIMA KHCJIOTAMH, a4 TAaKKE SBIIIOTCA HCTOYHMKAMMU
BAUTAMUHOB U MUHEPAJIbHBIX BEIIECTB. BaTOHUYMKU MMEIOT OJHOPOIHYIO, IUIOTHYIO

KOHCHUCTCHLIMIO, SPKO BBIpa}KeHHBIﬁ CJIa,ZIKI/Iﬁ BKYC C OTTCHKaMHM BHOCHMBIX

HAMOJIHUTETIEH.
Ta6auna 1
OpraHOJIenanecmle IOKa3aTe/In 3¢PHOBLIX 0aTOHYHMKOB
Ne | HaummeHoBaHHe moka3zarens XapakTepucTUKa
1 | Bkyc u 3amax Spko BBIpaKEHHBIN CIAAKHA BKYC, C OTTCHKaMH KJIIOKBEI M HUMOHpS;

3amax COOTBETCBYET HCIIONB3E€YMBIM KOMIIOHEHTaM, Oe3 IOCTOPOHHETO
IIPUBKYycCa U 3amaxa

2 | Lger Oxpacka paBHOMEpHAs, NOCTaTOYHO BBIpOKEHHAs OEXKEBBIH C SIPKO
BBIPAJKEHHBIMU BKPAIIJICHUSIMU KJIFOKBBI

3 | BHeurnuii Bua IToBepxHOCTB Gnectsmas, CIIeTKa JIMIIHYyLIast, IIPaBWIBHOMI
MIPSIMOYTOJIBHOM (POPMBI, ClIerka Mo Iaromasics neGopMalum

4 | Koncucrenmus [I1oTHAsA, ¢ BKIIOYCHHUSAMH M3MEIbUCHHBIX YaCTHIl KIIOKBBI, HMOHPS.

JlonyckaeTcsi He3HaUUTeIbHAs! KPOLUUIUBOCTD.
OHGHKy CANHHUYHBIX ITPU3HAKOB IIPOAYKTaA (BHeHIHePO BHIa, 3dlldxd, BKYyCa,

KOHCUCTEHIIMM W Jp.) NOpOBOAWIA C MCHOJIB30BAHUEM S5-0ajjIOBOM  IIKaJbI,
OTIMCBHIBAIONICH XAPAKTEPUCTUKH TMPU3HAKOB MPOJIYKTA IO TATH KAa4ECTBEHHBIM
ypoBHsiM. [lpu mpoBeneHWMM AeTyCTallMM  pe3yJbTaThl  (PUKCHPOBAIHNCH B
JETyCTAllMOHHOM JIUCTE. YCpPEIHEHHBIE TIOKa3aTelnd JEeTyCTallMOHHON OIIEHKHU
MIpEeICTaBIICHBI B Ta0IHUIIC 2.

Taoauna 2

YCpEAHEHHBIE MOKA3aTeH IeTyCTAMOHHON OLIEeHKH 3€PHOBOI0 0AaTOHYNKA

No HaumenoBanue 3HAYUMOCTh Benuuuna nokazareneit
roKasareJe, TIOKA3aTeNs B OLEHKE | «UAeaJbHOT0» TOBapa 3epHOBOIT GaTOHUHK
TOBapa B 1ejaoM, %
1 Bkyc 25 5 5
2 3amax 15 5 5
3 IBer 10 5 4
4 Koncucrennus 10 5 4
5 IIumesast IEHHOCTH 20 5 5

OpranosienTuaeckue MOKa3aTeun CBUETEIBCTBYIOT 0 BBICOKOM
MOTPEOUTENHCKON IIEHHOCTH pa3pabOTaHHBIX 3€PHOBBIX 0aTOHYMKOB. KomruiekcHas
OIICHKAa PE3YJIhTATOB JCTYCTAIIMOHHOTO aHAJIM3a M3JEIUN ¢ ydeToM KoddduiieHToM

BE€COMOCTHU II0 COBOKYIIHOCTH BCCX MoKa3aTejied COCTaBHJIa OKOJO S 68.J'IJ'IOB, 4qTo
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MO3BOJIMJIO  PEKOMEHJ0BaTh  pa3pa0OTaHHbIE pEUENnTypbl K BHEAPEHHUIO B
IIPOU3BOCTBO.

DOU3UKO-XUMHUYECKHE ITOKA3aATEIN 3CPHOBBIX 0aTOHYMKOB MMpcaACTaBJICHbBI B

Tadmuie 3.
Tao6auua 3
Pu3uKo-XMMHYECKHE MOKAa3aTen 3€PHOBbIX 0AaTOHYHNKOB
Ne HaumenoBanue nokazaresns Honyctumele 3HaueHue
YPOBHU MOKa3aTess
1 MaccoBas onst Biaru, %, He Oolee 10 9,8
2 MaccoBas 105151 METaUIOMarHuTHON nipumecu, %o, 5x10™ He 06HapyxeHo
He bosee
3 Kucnornocts, % 1,2 0,8
4 3apaX€HHOCTh BPEIUTEISIMU He nonyckaercsa He o6napyxeno
5 MaccoBas noss 30isl, % He Oosee 0,9-2,0 1,3

PesynpTaThl  (PU3MKO-XMMUYECKOTO  aHAMW3a  TOJYYCHHBIX  3€PHOBBIX
OaTOHYMKOB  CBUJICTCILCTBYIOT O  COOTBETCBMM  H3JCIIUM  TPEOOBAHUSAM
TUTHEHUYECKOU 0€30MaCHOCTH.

HI/IHIGBEUI IHCHHOCTDb 3CPHOBBIX OaTOHYHKOB IIpcaACTaBJICHA B Ta6JII/II_I€ 4,

Taoaunna 4
IInmeBasi HEHHOCTH 3epHOBOr0 6aTtonumnka (Ha 100 r)
Ne HanmMeHnoBanue baronunk CyrouHnas % ot PCHII
OTpeOHOCTh

1 benkn, T 9,8 60 16,3
2 Kupsl, T 2,5 80 3,1

3 VrieBonsl, T 54,3 300 18,1
4 [IumeBkie BOJIOKHA, T 12,6 20 63,0
5 Buramun Bq, mr 0,48 15 32,0
6 Burtamun By, Mr 0,65 2,0 325
7 Burtamun C, mr 35,65 70 50,9
8 Burtamun E, mr 3,9 6 65,8
9 Kanwuii, mr 925 2000 46,25
10 | Kanpruii, Mr 167 800 20,8
11 Maruuii, Mr 105 300 35,0
12 | XKeneso, mr 6,1 10 40,7

HccnenoBanne NUIEBOM LIEHHOCTH 3€pHOBBIX OAaTOHUMKOB IOKA3ajo, YTO
cojepkanue oOenka, xupa, [IB B roroBom npoaykre cocrasmio (%) 9,8; 2,5 u 54,3
COOTBETCTBEHHO, 4TO obOecneunBaet 16,3; 3,1 u 18,1% pekoMeHyeMoro cyTo4Horo
noTpeOIeHNsT B 3THX MHUINEBBIX BemecTBax. KamopuitHocTe mpoaykra — 414 kkan

(16% PCHIT). YcranOoBieHO, uyTo ynorpediaeHue 2-X OATOHYUKOB B CYTKU TO3BOJIHT
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BOCIIOJTHUTH MOTPEOHOCTH B3pOCIOr0 4YenoBeka B BuTamMuHax Ha 14-51%, B
MUHEPaJTbHBIX BEMIECTBAX — KAJINH, KAJIBIIUHA, MarHuu U xenese Ha 20-46%.

AHanu3upys JaHHbIE TaOJIUIBI MOKHO OTMETHTh, 4TO yrnorpeoneHnue 100 r.
0aToOHYMKA MO3BOJSET YOBIECTBOPITH CYTOUHYIO MOTPEOHOCTH B3POCIOro YelIoBeKa
B MHUHEpPAJIbHBIX BELIECTBAaX W BUTaMuHax Ooiiee ueM Ha 20 %, 4TO COOTBETCTBYET
TpeOOBaHUAM K (PYHKIIMOHABHBIM MPOIYKTaM.

BeiBoabl. [IpoBeaeHHBbIE HCCIENOBAHMS MOKa3ajdd LeJ1eco00pa3HOCTh U
NEPCHEKTUBHOCTh HMCCJIEAOBAHUM MO COBEPIICHCTBOBAHUIO PEUENTYPHI 3JaKOBBIX
OaTOHYMKOB 3a CYET IMOBBINICHHUS WX OHOJIOTHMYEeCKOW IeHHOCTH. [lomydeHHbIC
JTaHHBIC pPE3yJbTAaThl  IMO3BOJSIOT PEKOMEHJOBATh HMCIOJB30BaTh  3EPHOBBIX
0aTOHYMKOB B pallMOHE JUIsl YCTpaHEHHs JedUIIUTa MHUIIEBBIX BOJOKOH, MEKTHUHA,

BUTAMHWHOB 1 MUHCPAJIbHBIX 3JICMCHTOB.
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COBEPHIEHCTBOBAHUME TEXHOJIOI'MA ITPON3BOACTBA BUHHOI'O
HAIIMTKA HA OCHOBE OKCTPAKTA HIUITIOBHUKA

HypsbinoeroBa I'. 7K.,

MarucTp

Ypasoaesa K. A.,

K.X.H., Ipodeccop

Hypceurosa 3. T.,

K.T.H., TOIEHT

HAO «¥OxHo-Ka3axcTtaHckuii yHUBEpCUTET UM. M. Ay330Ba»,
[IsimkenT, Kazaxcran

MyanadexoBa b. K.,

K.T.H., ipodeccop

AJIMAaTUHCKHMM TEXHOJOTUYECKNN YHUBEPCUTET, AnmaTtsel, Ka3axcran

BBenenue. Bunorpaansie BUHA W BUHHBIC HAMHUTKHU TMOJB3YIOTCA CTAOUIIBLHOMN
MOMYJISIPHOCTBIO Y TTOTPEOUTENEH, YTO 00YCIIOBIUBAET JOBOJBHO BBHICOKUI YPOBEHB
HX MPOM3BOJICTBA B Mupe [1].

A Tak K€ HampaBlieHHE pa3pa0OTKW BHUHHBIX HAIMUTKOB, O00JaJarONIUX
HETPUBBIYHBIMU JIJISI TIOTPEOUTENST OPTraHOJIENTHYECKUMU CBOMCTBAMHU, MMPUOOPETAET
BCE OOJBIITYIO HNOMYJISIPHOCTb. [logoOnass  TeHmeHIUs oOycIoBieHa
MEePEHACHIIIIEHHOCThIO PBIHKA TPAAUIIMOHHBIMA BUHHBIMU HAMUTKaMU, B COCTaBE
KOTOPBIX MPUCYTCTBYIOT TOJBKO BOJA U BUHOTPAL [2, 3].

BBenenue B perienTypy BUHHOTO HAIUTKA TJI0/I0B JIGKAPCTBEHHBIX PACTEHUM
WM JUKOPACTYIIEro  PACTUTEIIBHOTO  ChIPbsl YacTO  paClEHUBAETCS  Kak
MOJIOKUTENIbHBIA MOMEHT, T.K. CYLIECTBYET MHEHHE, 4YTO 3a CU€T BHECEHHS
OTIPENICJICHHBIX PACTEHUNW MOXHO JOOUTHCS CHUKEHUSI BO3JEHUCTBUSI aJKOTOJISI Ha
OpraHu3M, CHU3UTH BIHMSHUE HETAaTUBHBIX ()aKTOPOB OKPYKAIOIIEH cpenbl U T.11 [4].

brnaromapss  HanuuMio ~ OMOJIOTMYECKW  AKTUBHBIX  BEIIECTB  ILIOJBI
JTUKOPACTYIIEr0  PACTUTEIBHOTO  CBIPbS  OMNPEACNSIOT  (PYHKIMOHAJIBHYIO
HaIpPaBJICHHOCTh MOJYy4YaeMOro MPOAYKTa, W MPHUJIAIOT BaXKHBIE TEXHOJOTHYECKHE
CBOMCTBA, 4YTO IIO3BOJISIET HCKJIIOYWTH BHECEHMS apoMaTU3aTOpPOB, KpacHUTENEH,

KOHCCPBAHTOB.
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OnHuM u3 ciocoOOB COXPAHUTH IMOJIE3HBIE CBOMCTBA MJIOOB JUKOPACTYILETO
PACTUTENBHOIO CBIPbA, B TOM YHCJE AHTUOKCHJAHTHBIE, B TEUYEHHE BCEro Troja,
SBJISIETCS] IPOU3BOJICTBO AKCTPAKTOB U JajbHEHIIEE UX MCIOIb30BAHUE B TIPOIYKTaX
MUTAHUS, B YACTHOCTHU B MPOU3BOICTBE BUHHBIX HAMTUTKOB.

OKCTpaKT, MOJy4YEeHHbIE U3 IUIOJOB LIMIIOBHUKA COJIEPKAT B CBOEM COCTaBE
YHUKAJbHBI  CHEKTp OHOJIOTMYECKM aKTUBHBIX  BEIECTB, KOTOphIE TpHU
WCIIOJIb30BaHUU B MHILEBOW MPOMBIIIJIEHHOCTH HE TOJBKO IO3BOJISIIOT MOBBICHTH
NUIIEBYI0  LEHHOCTh  MNPOJAYKIMHU, HO MW  PACHIUPUTh  (DYHKIIMOHAIBHYIO
HaIpPaBJICHHOCTh MUIIEBBIX NPOTYKTOB [5].

B cBA3M ¢ 3THM akTyalnbHOM 3aJadell SIBISETCS IOJYYEHHUE SKCTPAKTOB MPH
KOMIUIEKCHOM W PalMOHAJIbHOM HCIIOJb30BAHUU IUIOJIOB B KA4E€CTBE HCXOJHOTO
CBIPbs B IPOU3BOJICTBE BUHBIX HAITUTKOB.

Martepuaabl u Metoabl HcciaeqoBaHusi. OObeKTaMU HCCIEIOBAaHUMN
SABJISUTUCH: BUHOTPaJ copTa «MyCKar»;BUHOMATEepHUalIbl; MUIIOBHUK MOPIIMHUCTBIN
JUIsL TIPUTOTOBJICHUSI DKCTPaKTa;, Cyxue HApoxoku Saccharomyces cerevisiae ist
cOpakuBaHue cyclia; o0pasiibl BUHHBIX HAIIMTKOB; caxap MeCOK; JUMOHHAs KUCIIOTa;
BOJly MUTHEBYIO; WHBEPTHBIA caxapHbI cuporn. s pelleHus MOCTaBJICHHBIX B
paboTe 3a7ad, SKCIEPUMEHTAIbHBIC HCCIEIOBAaHUS MPOBOJUIN B JIA0OPATOPUSIX
kadenpor «llumesas umwxkenepus» FOKI'Y um. M. Ayesosa (r. [lIpiMkeHT) u B
PErMOHAIBbHON HAYYHO-HCCIEAOBATENbCKON JTa00OpaTOPUHU KOHCTPYKIIMOHHBIX U
OMOXUMHUYECKUX MaTepualoB, WH>KEHEPHOTO npoduis Ha 6aze
IOxH0-Ka3zaxcTtaHnckoro rocy1apcTBEHHOTO yHuBepcuTeTa uM. M. Aye3osa.

HccnenoBanbl  OpraHoJIENTHYECKHE UM (PU3MKO-XMMHYECKHE TOKa3aTenu
pa3pabOTaHHOTO HANHMTKAa HA OCHOBE JKCTPaKTa IMUIIOBHHUKA. B TOTOBBIX HOBBIX

BHHHBIX HAIIMTKAaX UCCICA0BAIN OPraHOJICIITUICCKUC ITOKA3aTCIIN.

Tadauua 1
Opranonenanecmle noxkasaTteJiu oﬁpasuop. HAaIIUTKOB
HanmenoBanue Bremnwmii Bug u nser Apomart Bxkyc
Bunneiii Hanutok | [Ipo3paunslii ¢ O1eckom, IIpusTHbIN, [TonHbIi, rapMOHUYHBIH, C
KpacHOro 1iBeTa, 0e3 CIIaKECHHBIN, HOTKAMM IINAITIOBHUKA,
0caJika ¥ IOCTOPOHHUX TapMOHHUYHBIN, | JIETKOE CIIUPTOBOE
BKJTIOUCHU I TIOCJIEBKYCHE
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BUHHBI HanmUTOK C UCIHOJIb30BAaHUEM OHKCTPAKTAa U3 IUIOAOB IIUIOBHUKA
XapaKTepU30BaJICS MSITKUM IUIOJIOBBIM apOMAaToOM, MPUSITHO HACBHIIIEHHBIM KPACHBIM
I[IBETOM, C CJa00 BBIPpAKEHHBIM TIUIOJOBBIM BKYCOM M JITKUM IIPUBKYCOM
IIUTIOBHUKA, UMEJI PUATHOE JIOITOE CIIUPTOBOE MOCIEBKYCHE.

VYcraHoBieHo, 4yTO A00aBJICHHE DKCTpaKTa IMUIOBHHUKA B BUHHBIA HAIMTOK
MO3BOJIUJIO OOOTAaTHTh €ro apoMaT M BKYC STOAHBIMH OTTCHKAaMH, YCHUJIUTH €ro
OKPAacKy, U, TAKAM 00pa30oM, MOBBICUTH Ka4€CTBO TOTOBOTO HAITUTKA.

B HanmuTkax BUHHBIX OBUIM YCTAHOBJICHBI (PU3MKO-XMMHUYECKHE IOKa3aTeIu
(Tabmuna 2). I'oToBble HaMmUTKU cooTBeTcTBOBaM TpeboBanusMm ['OCT 31729-2012
«Hanutku BuHHBIE. O0IIME TEXHUYECKUE YCIOBUS.

Taoauna 2

Pu3nko-xuMHUYECKHe NM0KAa3aTeJJd HOBbIX BUHHBIX HAIIUTKOB

ITokazarenu OOBbeMHast 10JIs MaccoBas MaccoBast KOHLIEHTpaLHs
STWJIOBOTO CIIUPTA, | KOHICHTPAIUS CaxapoB, | TUTPYEMBIX KUCIOT, I/aM3
% r/oM3
T'OCT 31729- Ot 8,5 10 22 ue 6oxee 300 He meHee 3,5
2012
BuHHBIN HATUTOK 18,0+0,5 65,0+2,5 6,0+0,5

YCTaHOBIIEHO, 4YTO  BHUHHBIA  HANUTOK  OTJIMYAETCS  3HAYUTEIBHOU
CIIUPTYO3HOCTBIO (MaccoBasi J0Jisg 3TUIIOBOTO criupTa paBHsack 18,0%). MaccoBas
KOHI[GHTPALMS TUTPYEMBIX KHCIOT cocraBmia 6,0+40,5 r/mm°, 4to cooTBeTCTBYET
Hopme ['OCT 31729-2012. KucnoTHocTh BHHa OOYCIIOBJI€EHA OPraHUYECKUMHU
KUCJIOTaMH, TMOCTYMAUMMHA C SATOAHBIM CbIpbeM. KHCIOTBI MNpUIAIOT BUHY
cnenuguuecknii BKyc. IloBbllIeHHOE CcOAEp)KaHWE€ B BHHE KHUCJIOT, OCOOEHHO
s10JI04HOM, 00YCITOBIUBAET PE3KOCTh BO BKyce. OpraHuuecKue KUCIOThl U MPOTYyKThI
WX B3aUMOJACHCTBUS (PUPBHI W [Ip.) UTPAOT BAXKHYIO pPOJb B (OPMHPOBAHUU
OpPraHOJIENTUYECKUX CBOMCTB BUH. KHCIOTHI Takke BIMSIOT Ha MPEIOTBPAICHHE
OakTepHabHBIX 3200JIEBAHUI U CTA0OMIHHOCTH BHH.

MaccoBasi KOHIIEHTpaIlds caxapoB B HaIMTKe coctaBuia 65,0+1,0 r/z[M3, qTOo
COOTBETCTBYeT TpeOoBaHUsIM cTaHjapTa. Kak m3BecTHO, caxapa M TPOAYKTHI HMX

peaKuHﬁ HMCHOT 3HAYUTCJIIBHOC BJIMAHUC HA BKYC, IBCT, apoMaT H CTaOMIBLHOCTD
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BHUHHBIX HAIIMTKOB. B mpouecce CO3pCBAHMA U CTAPCHMA BHHHBLIX AHIIMTKOB Caxapa

MPETEPIEBAOT CIIOKHBIC U3MEHEHHS.

PGSYJ'II)TaTLI HCCICAOBAHUA XHUMHYCCKOI'O COCTaBa HAIIMTKA IIPHUBCICHBI B

Tabaumne 3.

Taoauna 3

XMMHYECKHI COCTAB BUHHBIX HAIIUTKOB C IKCTPAKTOM IIMIIOBHHKA

HanmeHnoBaHue moka3aTess

BuHHBIN HAIUTOK

CyrouHas moTpeOHOCTD [7]

DHepreTuvecKast IEHHOCTh, KKaJl 2500
Cyxwue Beni-Ba, % 18,0 -
Benku, % 0,2 75
Vriaesoasl, % 16,2 365
Kupsr, % 0,2 83
3oia, % 0,3 -
IlexTunoBsle Bem-Ba, r/100cMm3 0,5 30
Buramun C, mr/100 oM, 400,0 70
Bl 0,02 15
B2 0,01 1,8
E 0,2 10
MakpoanemenTsl, mr/100cu”
HaTpUi 15,0 2400
KaJni 150,0 3500
KaJIbINI 20,0 1000
Mar"ui 9,0 400
dbochop 25,0 1000
MUuUKpOd7IEeMEHTBI, MI/TT
JKeJe30, MI/JI \ 0,8 14

Bannblii HanmuTok coxaepxkaT BuTtamuH C, B KoimdecTBe. I[lpucyrcrtBue

aCKOPOMHOBOM KHCIIOTHI B HAIIUTKAaX CIOCOOCTBYET PETYJIMPOBAHUIO OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIX ITPOLCCCOB U YKPCIIJICHHUIO HMMYHHOﬁ CUCTCMBI OpIraHU3Ma.

AHaIM3Mpysh MUHEPAIIbHBIA COCTAaB HANUTKA, CIEAYEeT OTMETUTH TO, YTO W3

MaKpOdJIEMEHTOB B HUX COCTaBe MpeodiafacT Kajdui, HAaTpUi, MarHUi W KaJbIIHM.

Hanuune B HamuTKax OJHOBPEMEHHO >Keje3a u Gocdopa UrpaeT BaXKHYI POJb B

NESATENBHOCTH CEPACUYHO-COCYAUCTON CHUCTEMBI, CIIOCOOCTBYET Jy4IIEMY YCBOEHHUIO

BUTaMHWHOB OpPraHU3MOM.

AHanu3upysi pacueTHbIE [AHHBIE MOXHO TMPUWATH K 3aKIIOYECHHUIO, YTO

pPEUCHTYPHBIC KOMIIO3HIIMK HAIIUTKOB YIOBJICTBOPAIOT HOTpC6HOCTB B KaJlUM Ha

4,2 %, B xkaneiiuu Ha 2 %, B xkene3e Ha 5,7%, B docdop Ha 2,5%, B BuTamune C Ha
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57,1%, B Butamune E na 2%.

Takum oOpa3om, UcclieqyeMble HAMUTKH (DYHKIMOHAIBHOTO HAa3HAYEHHUS 32
CUeT BBEJIEHUS B HX COCTAaB DSKCTPAaKTa NIMIIOBHUKA OTJIMYAJIUCh BBICOKUM
colepKaHMeM OHMOJOTMYECKH AKTHBHBIX BEHIECTB: BHUTAMHHOB, MAakKpo- H
MHUKPO3JIEMEHTOB, HEOOXOIMMBIX ISl HOPMaJIbHOW >KU3HENEATEIbHOCTU OpraHu3Ma
YeJI0BeKa.

[Toxazarenu Ge3omacHOCTH (MaccoBasi KOHLIEHTPALUS TOKCUYHBIX JIEMEHTOB)
BUHHBIX HAIlUTKOB HE MPEBBIIIAIN JONYCTUMBIX 3HA4eHUM, ycTaHOBIEeHHBIX TP TC
021/2011.

B pesynbpTaTe mpoBENEHHBIX HCCIEIOBaHUN OblIa pa3paboTaHa TEXHOJOTHUS U
penenTypa MoJly4eHus: BHHHOTO HaIlUTKa.

3akimoueHue. /[okazaHO, 4TO NOJYYEHHOE BUHHBIA HAIIMTOK MMEET XOPOILHE
OpraHoJIENITUYECKUE TIOKa3aTeN! (IPO3pavHOCThb, LIBET, apOMAT, BKYC). Y CTAHOBIIEHO,
YTO J100aBJIEHUE SKCTpPAKTa IIWIIOBHUKA B BUHHBIA HANUTOK MO3BOJMIO 0OOraTUTh
€ro apoMaT U BKYC SITOJHBIMH OTTEHKaMH, YCUJIMTh €r0 OKPACKy, U, TAKUM 00pa3oM,
ITOBBICUTH KaYECTBO T'OTOBOT'O HAIMTKA

Uccnenyemble HanuTku (YHKIMOHAJIBLHOTO HAa3HAUYEHMS 3a CUET BBEACHHS B
UX COCTaB JKCTpPAKTa IIMINOBHUKA OTJIMYAIUCh BBICOKHM  COJEPKaHHEM
OMOJIOTMYECKH AaKTUBHBIX BEIIECTB: BUTAMUHOB, MAakKpOo- M MHUKPODJIEMEHTOB,

HEOOXOIMMBIX JJIsl HOPMAJIBHOM JKU3HEIEATEIbHOCTH OpraHu3Ma 4eJioBeKa.
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B. A. Tyrenbsana. -X46 M.: [leJIu npunt, 2002. - 236 C.
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VIIK 621.396
METO/I! MIJIBUIIEHHS 3ABAIO3AXUIIIEHOCTI ITPOTPAMHO-
KEPOBAHHUX PAJTIOCUCTEM

IHasaok JImurpo OsexcanapoBuy

A’ TOHKT

BilicbkoBUif IHCTUTYT TEJIEKOMYHIKaIlii Ta iHpopmaTH3aIii
imeHi ['epoiB Kpyt

M. KuiB, Ykpaina

AHoTamisi: Y poOOTI PO3MISIHYTO MIAX1J A0 3aXUCTy O€3APOTOBUX CHUCTEM
3B’SI3KY  BIJI HAaBMHUCHHMX  €JEKTPOMAarHiTHUX 3aBaJl NUIIXOM  TIO€JHAHHS
4aCTOTHO-CKaukomnoAionoi monayssii FHSS 13 TexHikoi CcHekTpaibHOro 3CyBY
CKJIaJIHOTO CUTHaJTy. 3alpONOHOBAaHI CIIEHApii BUKOPUCTAHHS, JTAHUX CHUCTEM 3 iX
OITIHKOIO €()eKTUBHOCTI.

Kuarouosi cioBa: EnekrtpomarniTHa 3aBana, IEMI, FHSS, cnekrpanbhuii 3cyB,
o0itoBa momuikoBicte, BER, 3aBagocriiikicth, MSK-monynsiis, curxan-

iHTepdEepeHIliiiHe BITHOIICHHS, TPOTU/IIS 3aBajaM.

Meta pob6oTu. MeToro poboTH € A0CIHiKeHHS ¢(h)eKTUBHOCTI KOMOIHOBAHOTO
3aCTOCYBaHHS  YaCTOTHO-CKaukomomioHoi  moxyinsamii  FHSS  Tta  TexHikum
CIIEKTPAJIIBHOTO 3CYBY CKJQIHOIO CHUTHANy [Jis TJBUIICHHS 3aBaJOCTIHKOCTI
0€3pOTOBUX CHCTEM 3B’SI3KY /10 HABMUCHOTO €JIEKTPOMArHITHOTO BILTUBY

BukJiiag ocHOBHOro marepiaJy.

VY cyyacHUX yMOBax BIMCBKOBI Ta CIeIaJibHI O€3[pOTOBI CUCTEMHU 3B’S3KY
MpaIiolTh Yy CKIATHOMY €JIEKTPOMArHITHOMY CEPEIOBHII, IO BKJIIOYAE SK
HEHAaBMHCHI, TaK 1 HaBMHCHI enekTpoMarHiTHI 3aBaau IEMI. Taki BmimMBH 3HAYHO
MOTIPIIYIOTh SIKICTh 3B’SI3KY, 30UIbLIYIOTH 0iTOBY nmoMuikoBicTh BER Ta 3HMXKYI0ThH
3arajibHy HaJliiHICTh cuctemu [1, c. 314].

Jlst TpoTHIli ITUM BIUIMBAaM BHKOPHUCTOBYIOTHCS adalTHBHI METOIU 3aXHUCTY,
cepel SKuX 0COOJIMBY POJIb BiAIrpae 4acTOTHO-CKaukomnoaiona moaysimis FHSS, sika
3a0e3reuye pO3MIUPEHHS CIEKTpa Ta MCEBIOBUIIAIKOBICTh curHanmy. OnHak, y i
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poboTi pobuThes akueHT Ha moegHaHHi FHSS 3 TexHikoio crnekTpaibHOrO 3CyBY
CKJIQHOTO CHUTHANy, SKa JO3BOJIS€ MIABHINUTH CTidKicTe A0 IEMI 3aBmsku
JIBOCTAITHOMY TIEPETBOPEHHIO CHUTHANy: MIJHATTIO YacTOTH up-converting Ta
3HImKeHHI0 down-converting [2, c. 71].

TumoBa ctpykTypa cucremu 3axucty Big IEMI ckmamaerbcss 3 KUTBKOX
moxaymiB:  moxymsiii  MSK,  momymamii 128-FSK 13 BUKOpHCTaHHSIM
PN-mocmitoBHOCTEH, CIEKTpaJIBHOTO 3CYBY CHTHaiy d4epe3 up-/down-converting
Osoku, imkekuii mnepemkon Oumi mym, [EMI, pospaxynky BER nns ominkm
edexkTuBHOCTI [2, c. 73].

FHSS 3abe3mneuye nceBIOBUIMAIKOBY 3MIHY HECYy4Oi YacTOTH, IO J03BOJISIE
po3ocepenuTu curHan y crektpi. Y Toi yac gk [EMI 36epirae dikcoBany vactory,
cnektp FHSS-curnamy mnocTiiiHO 3MIHIOETBCS, YCKIAAHIOIOYM BIUIMB 3aBajH
[3, c. 1096-1098].

CximanHuii curHasl (GOpMYEThCS IUIAXOM TMO€AHAHHS peajbHOI Ta YABHOI
YacTUH, SKI MOJYIIOIOTHCS Ha OPTOTOHANBHI HOCI. Y Tpoueci MepeTBOPEHHS
CIIeKTpa up-converting ¢hbopmMye peanbHUN CUTHAI 13 JBOX OPTOTOHAIBHUX KaHAIIB, a
down-converting BiTHOBJIIOE BUXIJIHUH KOMILJICKCHUH CHUTHAJ 3 PEAJLHOTO ILITXOM
¢inpTparlii Ta 06’enHanng [4, c. 998].

[le#i mexaHi3M J03BOJISIE CYTTEBO 3MEHIIUTH BIUIUB IIyMy Ha KOPUCHUUN
CUTHAJI, OCKUIbKM €Heprisg NEepelaHOro CHUTHANy 30CEpEeIKYeEThCSs B OOMEXKEHIN
ninsHI cnektpa, a IEMI mie Ha mmpiiii giama3oH.

Jns monentoBanHs IEMI BukopuctoByerbes MSK-MonyiboBaHMM cUTHAMT 13
PN-nociioBHOCTSIMU SIK J>KEepesio Nepeiukoau. Takuil CUTHAI JIETKO TeHEPYEThCS Ta
eheKTHUBHO BioOpaXkae peanbHi 3arposu [5, ¢. 253].

VY cucremi MonentoBaHHS, peanizoBaHii y cepemoBuili Matlab Simulink:
BXIJTHUW CHTHAJl TEHEPYEThCS SK BUMAAKOBA OiHApHA MOCIIOBHICTh, PEali3yIOThCS
¢bineTpu  migHEeceHoi KocuHycoimu, 128-FSK wmomymsnis, cHnekTpadbHUW 3CYB,
nonaetwes Outnid mrym ta IEMI, mpoBoauThes nemonyssiist Ta po3paxyHok BER miis
MOPIBHSHHS.

CucrtemMa 1eMOHCTpPYE XOpoIiry 3aBajocTivkicTh npu SNR > -5 nb, nocsararouu
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maiixe HyiapoBoro BER mpu SNR = -3 nb. EdextuBne npunymenns Hasith npu SIR
1o -10 nb 3aBasxu cnextpy FHSS, sikuit imiTye Oinuii ryM 1 g03BoJsie (QLIbTpaLIi€ro
BIJICIKTU cTaiy 3aBaay/ [IpoayKTHUBHICTB JICIIO 3HUXKYETHCS MPH T1OPUIHUX 3aBajax,
ane 3anumraerses npuiiHatHoto pu SIR > -5 nb. [Ipu SIR = -3 n1b nominyrouoro cTae
nis 6imoro mymy, a He IEMI [5, ¢. 254].

IopiBasabHui anadiz BER npu pisHux Tunax 3aBaja

Jlyis ouiHKY €()eKTUBHOCTI CUCTEMH 3B’A3KY 13 3aCTOCYBAHHSAM CIIEKTPaJIbHOTO
3CYBY CKIJIQJIHOTO CHUTHajay OyJ0 MPOBEIEHO CEPIl0 YUCEIbHUX EKCIIEPUMEHTIB Y
cepenouii Matlab Simulink. OcHoBHOIO MeTOIO OyJI0 BU3HAUEHHS BIUTUBY PI3HHX
THUIIIB 3aBaj — OUIOro MIyMy, HABMUCHOI eJeKTpoMarHiTHoi iHTepdepenuii IEMI Tta
iXHBOI KOMO1HAaIIIT — Ha MTOKa3HUK 01ToBO1 moMuiikoBocTi BER. IlopiBHsAIBHUI aHAII3
pe3yNbTaTiB JO3BOJIsIE€ 3pOOUTH BUCHOBKM MPO YYTIHMBICTH CHCTEMHU O KOHKPETHUX
3aBaJl Ta Npo €(PEKTUBHICTh 3aCTOCOBAHUX MTPOTU3aBAIOBUX TEXHIK.

VY mepuiomy clieHapii posrisganacs Ais Jidine OUToro miymMy sIK JDKepela
nepemkoa. Ilpu mpomy Monens MpOAEeMOHCTpyBaja BUCOKY CTIHKICTB /10 3aBajiu:
3HaueHHd BER 3amumanocs OnusbkuMm 1o Hyns npu SNR Bume -5 nb, a npu
SNR = -3 nb — wmaibke moBHICTIO BiACYyTHI OiTOBI MOMUIKW. Takuil pe3ynbTaT
MOSICHIOETHCSI KOHIICHTPAIIIEI0 €HEprii CUTHAIy B OOMEKEHOMY J1ara3oHi CIEKTpa,
10 € PEe3yJbTATOM CIEKTPAILHOTO 3CYBY. binuii rym, po3mnoiieHuii piBHOMIPHO 10
CIEKTPY, BUSBJISAETHCSA MAaJOCPEKTUBHUM Y JTUISHII KOHUEHTpAI[li CUTHAITY.

Hpyruii  cueHapiii BkimrowyaB jgito  jmme [EMI,  3renepoBanoi sk
MSK-monynboBanuit  curHan i3 PN-mocmimoBHOcTsAMH. 3a  pe3ylbTaTaMu
MOJICJIIOBaHHS, CHCTEMa JE€MOHCTpyBaja BHCOKY 3aBaJOCTIMKICTh HaBiTh mpu SIR
piBai -10 nb . Ile cBiguute mpo 3matHicTs Momymsmii FHSS y moemnanni 3i
CHEKTpaJbHUM 3CYBOM €()EKTMBHO TMPUTHIYYBAaTH HAaBITh I[IJIECOPSIMOBAHY
CJIEKTPOMATHITHY ataky. [[puYMHOI0 IILOTO € TICEeBIOBUIIAIKOBHIA CIEKTPATbHUN
posnoain FHSS-curnany, sikuif A7uHAMIYHO 3MIHIOE€ CBOIO YaCTOTHY MO3MIIIO, Y TOM
yac sk [EMI 30epirae craliabHYy CHEKTpalibHY MAacKy. 3aBISKH LIbOMY MOKJIMBa
edexTrBHA (QUIBTpAIlisl IEPEIIKO/I.

Haii6Ginpmr 1HQoOpMaTUBHUM € TpeTid CleHapiid, y SKOMY IMITY€TbCA Mis
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ribpuaHoi 3aBagu — TOOTO OAHOYACHA MPHUCYTHICTH sIK O10r0 mymy, Tak 1 IEMI. ¥V
TaKOMy BUNAAKy TNpu oxHakoBux piBHIX SIR mis 06ox mkepen (Hampukiai,
SIR = -15 nb) 3nauenns BER 3poctae y mopiBHSIHHI 3 OKPEMUMH CIICHAPIsSIMH, aje
BCE € 3aJUIIAETHCS HA JOMYCTUMOMY PiBHI IS MPAKTUYHOTO BUKOpHUCTaHHS. [Ipn
smenmieHHi SIR go -5 ab, cucrema neMoHCTpye cTaOUIBHY 3aBaJOCTIMKICTh. 3a
pe3yibTaTaMu aHalli3y CHEKTPOTrpaMu CHTHANy, OCHOBHUM (DakTopoM naerpajaaiii
MPOAYKTUBHOCTI cTae came 6inuit mym, a ue [EMI [5, c. 254].

Ha ocHOBI1 MOpiBHSHHS TPHOX CIIEHAp1iB MOKHA 3pOOUTH K1JIbKa BUCHOBKIB:

e [EMI € wmenm 3arpo3nmuBuM uuHHUKOM g cucteM 13 FHSS Ta
CHEKTpaJIbHUM 3CYBOM, HIXK OUTMI IITyM MIPU OJTHAKOBHUX PIBHSX €HEPTii,

e [iOpunHa 3aBaja BUMarae KOMOIHOBaHMX 3ac001B 3aXHCTY, OJHAK HABITh Y
TaKOMY BHUIIAJIKy 3alIPONIOHOBAHA CUCTEMA JIEMOHCTPYE MPUNHATHY MPOTYKTUBHICTD;

e JIBoeramnHe nepeTBOpeHHs Up- Ta down-converting BiIrpae KIIOYOBY POJIb
y 3MEHILIEHHI e(eKTy K OUIHX, TaK 1 HIJIECOPSIMOBAaHUX 3aBaJl;

e BER € kpurepiem, sikuif 9iTKO BijoOpaka€ 4yTIMBICTb CUCTEMU JI0 3MIH Y
CHEKTPaJIbHOMY CEpEJOBHINI 1 JI03BOJISIE HANAIITOBYBATU PIBEHb CHEKTPAIBHOIO
3CYBY Ta (piabTparii 15 JOCATHEHHS ONTUMAIbHUX PE3yJIbTATIB.

BucHoBku. Ines, ska moemnye FHSS 1 cmekTpanpHUET 3CyB CKIIQJHOTO
CUTHAJy, JIEMOHCTPY€E BUCOKY e(ekTuBHICTh y 00poTh0i 3 IEMI Ta GimuMm mrymom.
Oco0MBO BaXXIIMBO, IO 3aCTOCYBAHHS JBOKPATHOTO CIEKTPAIHLHOTO MEPETBOPECHHS
3HauyHO ToKparlye pedynbTatd BER. Otpumani gaHi miaTBEpIKyIOTh MOULIBHICTH
BUKOPHCTAHHS JJAHOTO MiAXOAY B TAKTHYHHUX CHUCTeMax 3B’s3Ky. OTke, KOMIUIEKCHA
ominka BER y TphoX crieHapisx 3aBaj J103BOJII€ OOIPYHTOBAHO CTBEP/KYBaTH, IO
koMmOinamis FHSS 1 cmexkTpanbHOrOo 3CyBy CKJIQIHOTO CHUTHaNy 3abes3neuye

e(PEeKTUBHUI 3aXUCT Y CYYaCHUX YMOBaX pali0eJIeKTPOHHOT OOPOTHOU.
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POJIb TEXHOJIOT'TI TA MATEPIAJIIB Y BIOCKOHAJIEHHI
MEXAHIYHUX KOHCTPYKIIIN

IasicynoBa Osena OJieriBHa,

BUKJIaJa4

3inbkoB Bonognmup OuiekcanapoBuy,

3inbkoB Makcum OQuiekcaHapoOBHY,

KarisnoB Boraan MukoJaiioBuy,

Crynentu

BCII Onecpkuit aBTOMOO1IEHO-A0POKHIN (DaXOBHIM KOJIEIK
HanionansHoro yHiBepcutety "Ojiecbka moJiiTexHika"

M. Ogneca, YkpaiHa

Beryn. YV cywacHMX yMOBax CTPIMKOIO HAayKOBO-TEXHIYHOTO MPOrpecy
0COOMBOI aKTyallbHOCTI HaOyBa€ TOIIYK HOBUX IMIAXOMIB JI0 MPOEKTYBaHHS,
YIAOCKOHAJICHHSI Ta eKCIUTyaTalli MeXaHIYHUX cucTeM. Bin edekTuBHOCTI Ta
HAJIHHOCTI IIUX CHUCTEM 3aJI€KHUTh CTAOUTbHICTh (PYHKI[IOHYBaHHS KJIFOUOBUX Tally3eu
IIPOMUCIIOBOCTI, TPAHCIIOPTY Ta €HEPreTUKU. [HkKeHepHa HayKa CbOT'OJHI MOTpedye
HE JIMIIE MNTHOOKHUX TEOPETUYHUX 3HaHb, @ i BMIHHS aalTyBaTH Cy4acH1 1HHOBaLIMHI
TEXHOJIOT1i 70 peanbHuX BUPOOHMUYMX ymMoB. Came TOMY BUBYEHHS 1HHOBAIIHUX
METOJIB, MaTepialliB, 3aco0iB MOJEIIOBAaHHS Ta JIarHOCTUKH CTa€ BaKJIMBOIO
CKJIQZIOBOIO MIJATOTOBKM MailOyTHIX (axiBIiB-MexaHIKiB. Lleil BUCTyn HpHUCBSYEHO
aHaI3y Cy4YaCHUX TEHJCHIN Yy TMPOEKTYBaHHI MEXaHIYHMX CHCTEM, 30KpeMa
3actocyBaHHIO CAD/CAE-TexHOJOrid, BUKOPUCTAHHIO KOMIIO3UTHUX MaTepialiB,
METOJIaM MiABUIIECHHS HAJIMHOCTI Ta eHeproeeKTUBHOCTI o0nagHaHHs. Takox Oyjae
PO3IIIIHYTO MPAKTUYHI aCTIEKTH BIPOBAHKEHHS 1HHOBAIIN Yy HABYAJIbHUMN MPOIEC Ta
CTYACHTCHKI JOCIITHUIIBKI 1HII[IaTUBH.

Line podoru. Meroro poOOTHM € aHami3 Ta Yy3araJbHEHHS CY4YacHHX
IHHOBALIMHUX MIAXOMIB O MPOEKTYBAaHHS 1 €KCIUTyaTallll MEXaHIYHHX CHCTEM, a
TaKOX BUSIBICHHS TMEPCIEKTHBHUX HAMpsAMIB X 3aCTOCYBaHHS 3 ypaxyBaHHSIM
noTped Cy4acHOTO MAalMHOOYyBaHHSI Ta BUMOT €HEeproe()eKTUBHOCTI, HAIIMHOCTI U
JOBTOBIYHOCTI TEXHIYHUX KOHCTPYKIIIi.

Marepiaau Ta mMetroau. Y mpoiieci BUKOHAHHS POOOTH OYyJ0 BUKOPHUCTAHO
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aQHATITUYHI Ta MOPIBHSIBLHI METOAM JTOCITIKEHHS, IO TO3BOJUIN CUCTEMaTU3yBaTH
Cy4yacHl MIIXOAHM J0 MPOEKTYBAaHHS MEXaHIYHMX cucTteM. OCHOBHHMH JKEpeliaMu
iHpopMmarlii cramm HayKoBI MyOiKaiii, TeXHIYHAa JOKyMEHTaIlisd, pe3yJbTaTH
TOCIIKEHb Yy Tady3l MallMHOOYTyBaHHS, a TaKOX OCBITHI Marepiaid IMPOBITHUX
TeXHIYHUX  YyHIBepcuTeTiB. [l BUBYEHHS IHHOBAIlIMHMX METOAIB  OYyJ0
npoananizoBaHo  BrnpoBapkeHHs CAD/CAE-cuctem  (3okpema  SolidWorks,
AutoCAD, ANSYS) y HaB4asibHHI TIporiec 1 BUpoOHUUIY TpakTuKy. OKpemMy yBary
OPUIIJICHO BUKOPHUCTAHHIO KOMIIO3UTHHMX  MaTepiamiB, 3D-apyky, MeETOMIB
HEPYHHIBHOTO KOHTPOJIO Ta IIU(PPOBOTO MOJACIIOBAHHS HAaBaHTAXXEHb 1 JAe(opmarliid.
Takox 3acTOCOBaHO €JIEMEHTH CHCTEMHOIO MIAXOAY OO0 OLIHKH €(QEeKTUBHOCTI
BIPOBA/PKCHUX PIIICHb 1 METOAUKH OI[IHIOBAHHS HAJIIMHOCTI Ta eHEProeeKTUBHOCTI
MEXaHIYHUX KOHCTPYKIIIH.

Pe3yabTaTu Ta 00roBOopeHHs. Y X0/ JTOCIIPKEHHS OYyJI0 MPOAaHaIi30BaHO Ta
3MO/JICJILOBAHO DSl TUIIOBHX MEXaHIYHUX BY3JIB 13 METOI OIlIHKM €(QEKTUBHOCTI
3aCTOCYBaHHS B3a€MO3AMIHHUX €JIEMEHTIB, CY4aCHUX KOHCTPYKUIMHHMX MarepliajiB i
MPOBUX METOJIIB TMPOEKTYBaHHA. Pe3ynpTaTh MOJENIOBaHHS, PO3PAXyHKIB 1
MOPIBHSJIBHOTO  aHANI3y NPOJEMOHCTPYBaJIM SIK OYEBHJHI TEXHIYHI IepeBaru
BIPOBA/HKCHHST B3a€MO3aMIHHOCTI Yy MammHOOyAyBaHHI, TaKk 1 TEBHI OOMEXEHHS,
MOB’s13aH1 3 BUPOOHUYUMU 1 eKCIUTyaTal[iiHUMU yMOBaMHU.

1. MexaHiyHa e(peKTUBHICTh KOHCTPYKIIIH

[TopiBHSTIEHE MOACIIOBAHHS KIACMYHUX CTAJCBUX KOHCTPYKIIH 1 KOHCTPYKIIIH
13 BUKOPHUCTAHHSIM B3a€MO3aMIHHUX MOMYJB, BUTOTOBJIEHUX 13 JIETKUX CIUIaBIB 1
MoJIIMEPIB, 3aCBIIUMIIO 3HIKEHHS MacH Jeskux By3miB 10 30—40 % 6e3 KkpuTuyHOTO
3MEHILIEHHS TOKAa3HUKIB >KOPCTKOCTI abo MinHocTi. Tak, y BHMNaaKy 3aMiHU
CYIIBHOTO CTaJIEBOTO KOPMYCY PEIyKTOpa Ha aJrOMIHIEBUM MOAYJbHHUI BapiaHT 13
pebpaMu KOPCTKOCTI, OyJIO JOCSTHYTO 3MEHINEHHS Macu Ha 36 % mpu 3HWKEHHI
MOKa3HUKa MaKCUMaJIbHOI HanpyTu jutie Ha 4,5 %.

2. CranmapTu3zaliis Ta B3aEMO3aMIHHICTD JeTanei

byno BusBneHo, 1m0 BUKOPUCTaHHS YHI(MIKOBAaHUX 3'€IHAHb (HAMPUKIA,

CTaHAAPTHUX MIAMIUITHUKOBUX OIMOP, TBUHTOBUX Mepeaay, KpijieHb) 3a0e3neuye:
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* CKOpOUYEHHS Yacy Ha MPOEKTYBaHHS HOBOTO By3J1a moHaiMeHIe Ha 25 %;

* 3HIDKCHHS BAapTOCTI BUTOTOBJICHHS KOMIUICKTY JETalled y CEepeIHhOMY Ha
18-22 %

* copomeHHsT 00CITyroBYBaHHS TEXHIKM Ha €Tami eKcIuTyaTallii (30Kkpema,
JIETTIY TOCTYMHICTh 3aIMYaCTUH 1 3MEHILIEHHS BUTPAT Ha CKJIAJAyBaHHS).

[{i mani Oynu mATBEpAKEHI