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ARTICLE INFO ABSTRACT
Received 10 April 2020 The aim of the study was to examine the periodontal tissues of white rats under
Accepted 03 June 2020 two weeks of opioid exposure, after its abolition and drug correction for four
Published 30 June 2020 weeks at the optical level. After two weeks of experimental action of the opioid
analgesic and its subsequent four-week withdrawal, pronounced irreversible
KEYWORDS changes in the structural components of the periodontium of animals were not
) ) o detected, however, and their complete recovery was not observed. The
periodontium, opioid, proposed drug correction with pentoxifylline and ceftriaxone with opioid
drug correction, rats, withdrawal after two weeks of its administration, led to the restoration of
microscopic examination. microcirculation and trophic tissues of periodontal tissues of rats, their

morphological organization was approaching normal.

Citation: Fik V. B., Mota O. M., Halyuk U. M., Pal'tov Ye. V. (2020) Peculiarities of Morphogenesis of
Changes in The Periodontium at Experimental Action of Opioid During Two Weeks and Its Subsequent Four Weeks
Cancellation and Correction. Science Review. 5(32). doi: 10.31435/rsglobal_sr/30062020/7136

Copyright: © 2020 Fik V. B., Mota O. M., Halyuk U. M., Pal'tov Ye. V. This is an open-access article
distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or
reproduction in other forums is permitted, provided the original author(s) or licensor are credited and that the original
publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction
is permitted which does not comply with these terms.

The results of the article correspond to the research plan of Lviv National Medical University
named after Danylo Halytsky and are part of the research topic of the Department of Normal Anatomy
"Morpho-functional features of organs in the pre- and postnatal periods of ontogenesis, under the
influence of opioids, food additives, reconstructive surgery and obesity"”, state registration number
0120U002129.

Decreasing of resistance of the mucous membrane of the gingiva under the action of various
pathogenic factors leads to the development of diseases of the oral cavity, parodontal tissues, which is
one of the most actual problems in modern dentistry [1, 2, 3, 8, 10]. The connection between the
occurrence and nature of oral diseases with drug use is undeniable today [5]. Despite the importancy
of the problem, in the current professional literature there are isolated studies that highlight only some
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aspects of the clinical picture in the parodontium in opioid-addicted persons [6]. The data about
condition of the oral cavity organs and tissues during drug withdrawal are extremely important [11,
12], since the analysis of changes in soft tissues of parodontium at drug addiction should contribute to
the development of adequate treatment measures [2, 7]. In this aspect, the pathogenetically
substantiated medicine pentoxifylline, which is used in case of microcirculation disorders, also has
antioxidant and anti-inflammatory effects [9]. In addition, at the presence of various associations of
pathogenic microflora in dental-gingival pockets, it is important to search for effective antimicrobial
medicines [1, 4]. However, in the professional literature we have not found data about the features of
structural changes in parodontium affected by opioid analgesic and correction of these changes
through its abolition or using of medicines.

The aim was to investigate the biopsy specimens of rats’ parodontal tissues at a two-weeks
period of opioid exposure, after its cancellation and medicamental correction during four weeks at the
light-optic level.

Materials and methods.

White outbred male rats (34) with an average weight of 200 g, age 4.5 months, were used as
the research material. The experimental animals were divided into 3 groups. The first group included
intact rats (10). In the second group animals (12) during first two weeks were administered
intramuscularly opioid analgesic nalbuphine, based on the average therapeutic dose for rats 0.212 mg /
kg, followed with opioid withdrawal. In the third group, rats (12) received injections of nalbuphine for
14 days (0.212 mg / kg) and discontinuation of the drug use for the next 28 days. Pentoxifylline and
the antibiotic ceftriaxone were used to correct pathological changes in the parodontium resulting from
the action of the opioid. The pentoxifylline was injected intramuscularly at the same time interval
(2,857 mg / kg) during 28 days after opioid withdrawal. Injections of ceftriaxone were given once
during 11 days at the end of the experiment (5"-6" week) at a dose equivalent for rat — 2.86 mg / kg.
The material was collected six weeks after the experiment. Animals were kept under standard
vivarium conditions and all experiments were carried out in accordance with the provisions of the
“European Convention for the Protection of Vertebrate Animals Used for Experimental and Other
Scientific Purposes” [Strasbourg, 1985] and according to the decision of the Danylo Halytskyy Lviv
National Medical University (Protocol No 5 of May 25, 2012). The material for the microscopic
examination were the amputated upper jaws and exarticulated mandibles, taking into account the
preservation of the topographic correlation of the tissues of the dental organ, making histological
sections with a thickness of 5-7 microns. Previously, complex decalcification of jaw fragments in
18 % hydrochloric acid solution at 20°C during four days was performed. Preparations for light-
optical examination were prepared according to the conventional method using the pigments of
hematoxylin, eosin and azan by the Heidenhein method.

Results and discussion.

Microscopic studies performed six weeks after the experiment in the second group of animals,
conditioned with the introduction of nalbuphine for two weeks and its subsequent four-weeks
withdrawal showed that there were slight degenerative changes in the structural components of the
parodontium, however, less expressed in intensity than in animals with six weeks of opioid
administration. In the histological sections, the thickness of the epithelial lining of the mucous
membrane of the gingiva in the vast majority of animals was of uneven thickness. In places, the
stratified squamous epithelium was well structured, differentiation of cell layers was preserved. Signs
of orthokeratosis were visualized. The stratum corneum in such cases was continuous, with moderate
exfoliation of the stratum corneum. However, in large areas there was a thickening of the epithelial
layer with an increase and compaction of the stratum corneum, the phenomenon of hyperkeratosis.
Epithelial growths were mostly short, pointed, however, in some places were absent (Fig. 1). In some
areas there were signs of dyskeratosis, which was manifested by a violation of the keratinization of
epitheliocytes, the formation of round formations and diffuse stratification of the stratum corneum.

The epithelial layer of the gingival sulcus was moderately compacted, with signs of focal
proliferation of deep layers into the lamina propria of the mucous membrane of the gingiva. In the area
of the bottom of the sulcus there is an injry of the connective part with partial preservation of fixation
of the epithelial conjunction to the enamel-cement border of the tooth (Fig. 2). The revealed signs
indicate about the presence of reactive changes in the epithelial layer of the mucous membrane of
gingiva with a background of the two-weeks action of the opioid and its cancellation.
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opioid, four weeks after its cancellation. Coloring with hematoxylin and eosin. Approx. x 100. 1 —
moderate hyperkeratosis; 2 — multiple angiomatosis, aggregation of erythrocytes in the lumen of blood
vessels, 3 — bone tissue.

In the lamina propria of the mucous membrane of the gingiva revealed minor violations of the
architecture of collagen fibers and moderate perivascular edema of the intercellular substance. In the
papillary and reticular layers of the lamina propria there are lymphohistiocytic infiltrates of small size,
connective tissue papillas are elongated, however, in large areas they are smoothed or absent (Fig. 1-2).

Fig. 2. Microscopic organization of tissues of the periodontium of the rat after six weeks: two weeks —
opioid, four weeks after its cancellation. Coloring with hematoxylin and eosin. Approx. x 100.
1 —epithelial conjunction, 2 — epithelium of the gingiva sulcus, 3 — polymorphic-cellular infiltration.

Vessels of the hemomicrocirculatory channel are with moderate blood filling, however,
showed signs of edema of vascular walls, their plethora, angiomatosis, stasis, aggregation of
erythrocytes in the lumen of blood vessels, as well as focal hemorrhages of diapedesal nature (Fig. 1).

We did not find any pronounced deep changes in the connective tissue of the periodontium,
we noted the integrity of the fibers of the circular ligament of the marginal periodontium. Moderate
infiltration and numerous fibroblasts were observed in the dense connective tissue of the
periodontium. However, in the middle third of the periodontium there was a fragmentary stratification
of collagen fibers, the phenomenon of moderate edema. The vessels of the periodontium were mostly
without visible changes, vessels of moderate filling, however, there were local areas of focal
hemorrhage of diapedetic nature (Fig. 4). The bone tissue of the alveolar processus is diffusely
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homogeneous, in small areas the lines of adhesion are determined (Fig. 1). Destructive changes in the
periosteum and root cementum of the tooth have not been detected.

Thus, the detected changes in this group were manifested by thickening of the epithelium,
hyperkeratosis and dyskeratosis, damage to the epithelial attachment, destruction of collagen fibers,
edema and vascular disorders in the connective tissue, which indicated the residual effects of the
inflammatory process.

Histological studies in the third experimental group under the condition of two-week
administration of the opioid, its subsequent withdrawal within four weeks and medical correction
showed that the microscopic organization of periodontal tissues has a positive dynamics,
morphological picture of the structural components of parodontium is close to normal.

In the multilayered flat epithelium of the free and attached parts of the gingiva the
stratification of the layers of cells is preserved, the epitheliocytes are clearly differentiated.
Microscopically in the epithelium of the free part of the gingiva there was a slight consolidation,
clearly visualized orthokeratosis. The horn squama formed a continuous layer, the surface of the
desquamation of the horny squama of the surface layer of the epithelial plate was moderate. In some
places the basal layer was unevenly smoothed, the baseal membrane was clearly visible. Epithelial
growths are moderately expressed, mostly of normal shape and length, slightly rounded, no signs of
acanthosis were observed.

No destructive changes were observed in the epithelial plate of the dental-gingival sulcus. The
sulcular section of the epithelium was clearly and evenly contoured, in the absence of damage and
detachment of the surface layer of the epithelial plate. As a result of complex drug correction with
pentoxifylline and ceftriaxone, there were signs of regeneration of the epithelial cover of the dental-
gingival sulcus, which was accompanied by an increase in the number of lymphocytes in the spiky
layer and mitotic cell dividing in the basal layer (Fig. 3). The epithelial conjunction is without signs of
destruction, visualized a clear fixation to the enamel-cement border of the tooth, which accordingly
determined the integrity and safety of the bottom of the gingival sulcus, preventing the dissemination
of microflora into the underlying tissues of the periodontium.

Fig. 3. Microscopic organization of tissues of the periodontium of the rat after six weeks: two weeks —
opioid, four weeks after its cancellation and correction with pentoxifylline and ceftriaxone. Coloring
with hematoxylin and eosin. Approx. x 400. 1 - regeneration of the sulcular epithelium; 2 - dental-
gingival sulcus.

No destructive changes were detected in the lamina propria of the mucous membrane of the
gingiva. The architectonics of collagen fibers was preserved, fibroblasts are structurally unchanged,
somewhat elongated, which was within normal limits. In the papillary and reticular layers of the the
lamina propria of the mucous membrane of the gingiva pronounced edema was not observed, in places
polymorphonuclear infiltration was determined. The connective tissue papillae were mostly short,
homogeneous, visually normal in size, some places well defined. The vessels were mostly moderately
blood-filled, the vessel wall was not damaged, there were no signs of edema of the vessel walls,
dilatation and hemorrhage. After the treatment, recovery of the components of the
hemomicrocirculatory tract was also noted.

6 5(32), June 2020 RS Global



Science Review ISSN 2544-9346

In the connective tissue of the mucous membrane of the gingival observed in the phenomena
of angiogenesis, numerous capillary buds.

The structural organization of the connective tissue of the periodontium was also normalized
and practically did not differ from the animals of the intact group (Fig. 4). The bundles of collagen
fibers of the tooth neck region in the upper third of the periodontium had a circular direction, retained
their structure. The circular ligament was intact, which is an important factor in maintaining the
integrity of the bottom of the dental-gingival sulcus. The intercellular substance is homogeneous,
collagen fibers are structured. The infiltration of connective tissue is moderately expressed, with a
predominance of fibroblasts in their composition. Hemomicrocirculatory tract of the periodontium
without pronounced changes, vessels of larger diameter were localized in the area of the apical
periodontium, compared with a smaller diameter in the cervical region. Hemomicrovascular of
moderate blood supply, their walls did not thicken, signs of dilatation and angiomatosis were not
observed (Fig. 4). The bone tissue is diffusely homogeneous, the layers of periosteum without visible
changes, with the localization of numerous osteoblasts, cell-free and cellular cement without
significant changes (Fig. 4).

Fig. 4. Microscopic organization of tissues of the periodontium of rat after six weeks: two weeks —
opioid, four weeks after its cancellation and correction with pentoxifylline and ceftriaxone. Coloring
with hematoxylin and eosin. Approx. x 100. 1 - periodontium, 2 - bone tissue, 3 - tooth root
cementum.

Thus, the complex use of pentoxifylline and ceftriaxone in the long-term withdrawal of
opioids revealed a positive dynamics of structural reorganization of the periodontal components of
animals. The morphological organization of gum epithelial cells, which approached the epitheliocytes
of intact animals in terms of layer structure and stratification, was significantly improved.
Discomplexation of epitheliocyte layers in large areas was absent. The phenomena of epithelial plate
regeneration were observed in the gingival sulcus. The integrity of the epithelial attachment
determined the preservation of the bottom of the gingival sulcus. The connective tissue was dominated
by signs of the usual ratio of intercellular structures and cell composition. The main substance was
homogeneous, collagen fibers are clearly structured, no signs of edema were observed. Vessels of a
hemomicrocirculatory channel of a connecting fabric were moderately blood-filled, the phenomena of
angiogenesis were noted.

According to available professional sources, narcotic drugs abuse directly affects the genesis and
progression of diseases of the organs and tissues of the oral cavity [2, 6, 11, 12]. Taking into account that
there are signs of dystrophic and inflammatory process at the development of periodontal diseases, it is
important to use a pathogenetic corrective influence using antihypoxic or antibacterial agents [3, 4, 8]. The
results of our research show that the long term period of opioid withdrawal and complex correction with
pentoxifylline and ceftriaxone have a positive effect on the structural organization of parodontal tissues. It
was not possible to carry out a detailed analysis of the comparison of the obtained data, since in the
professional literature there are absent experimental researches about the introduction of nalbuphine in
average therapeutic doses, followed by the corrective effect of pathological changes that are developed on
the background of the short-term opioid influence.
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Conclusions. 1. After two weeks of experimental action of the opioid analgesic and its
subsequent four-week withdrawal, no pronounced irreversible changes in the structural components of
the periodontium were detected.

2. However, long-term withdrawal of opioids in the second group of animals did not lead to
complete restoration of periodontal structures, the dynamics of compensatory-adaptive reactions was
somewhat slowed down, which may create preconditions for recurrence of the pathological process.

3. In the third group of animals it was found that the use of pentoxifylline and ceftriaxone in
the abolition of opioid analgesic after two weeks of its introduction, led to improved structuring of the
epithelium and connective tissue of the periodontium, their morphological organization was
approaching normal.

4. The proposed complex drug correction contributed to the restoration of microcirculation
and periodontal tissue trophism, which indicated the active involvement in the process of
compensatory-adaptive reactions.
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Received 21 April 2020 Insufficient efficiency and safety of cellular probiotics encourages the search
Accepted 08 June 2020 for new effective means of correction of microecological disorders. Most of the
Published 30 June 2020 beneficial effects of probiotics are due to the biological activity of their
structural components and metabolites. Recently, great hope is pinned on
KEYWORDS postbiotic products as a means of restoring the balance of intestinal microbial
o populations. The data obtained in this experimental study demonstrate the
probiotic cell-free extracts, ability of cell-free extracts from Bifidobacterium bifidum 1 and Lactobacillus
Bifidobacterium bifidum 1, reuteri DSM 17938 cultures, cultivated in their own disintegrates supplemented
Lactobacillus reuteri DSM with ascorbic acid, to provide anti-infection protection and correct
17938, microecological disturbances at modeling an infectious process against a
antibiotic-induced dysbiosis, background of antibiotic-induced dysbiosis in mice. The beneficial effects of
murine model of intestinal cell-free extracts showed up in the acceleration of the pathogen elimination and
staphylococcal infection. an increase in the number of representatives of the positive intestinal

microbiota. The results of the study justify the need for further clinical trials to
determine the therapeutic efficacy of cell-free extracts when included in the
protocols of dyshiosis treatment.
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PoGora € ¢parmenrom HJIP «Mikpobiosoriuna xapakTepUCTUKAa HOBHX CTPYKTYPHO-
MeTa0OoITHUX KOMIUIEKCIB JlakTo- Ta 0ihigo-npodiotukis» 0119U100686.

Beryn. ITommpenicts aucbakTepiosiB cepen Hacenenus Cxignoi €spornu csrae 90% [1]. o
HaOIbII YacTUX MPUYMH PO3BUTKY KHIIKOBOTO AUc0io3y Hamexarh iH(eKuii, B)KUBaHHA JIKIB Ta
He3bamancoBana mieta [2, 3]. OcobnuBe 3HaUeHHS Ma€ HEpaliOHAJbHE 3aCTOCYBAHHS aHTHOIOTHKIB,
SIK€ CTIPHSIE HE JIUIIE ITOMTUPEHHIO aHTHO10THK-acOIlIHOBaHNX TUCOAKTEPi03iB cepel] HACEICHHS, ajie i
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GbopMyBaHHIO y MIKpOOpraHi3mMiB CTi#KocTi 70 aHTHOIOTHKIB [4]. 30imbIIeHHS KiJIBKOCTI
PE3UCTCHTHHUX 0 aHTUMIKPOOHHMX 3acO0iB IITaMiB MPU3BOIUTEL 10 3POCTAHHS 3aXBOPIOBAHOCTI Ta
CMEPTHOCTI Bifl iH(EKIIHHNX 3aXBOpIOBaHb [5].

OcHoBHI MiKpoOioOriuHi 03HaKM ANUCOiI03y: 3MEHLICHHS KUJIBKOCTI KOPUCHHUX OaKTepii
(Bacteroides, Bifidobacterium, Lactobacillus ta in.), excmancis maroGionTie (Enterobacteriaceae,
Pseudomonadaceae, Staphylococcus Ta iH.), 3MeHIIEHHS MiKPOOHOTO Pi3HOMAHITTS Ta MOPYIICHHS
MikpoOHOro merabomnizmy [3, 6]. Mikpoekonoriunuii nucOanranc CyMpPOBOIKYETHCS MOPYILICHHIMU
MEXaHI3MIB BPOKEHOTO Ta AJalTHBHOTO IMYHHOTO 3aXHCTY, PO3BHTKOM 3alajieHHs B CIM30Bii
000JIOHITI KHIIIEYHNKA 3 aKTUBAIII€I0 MTPOIIECIB OKCHUIAITIi, OCTA0ICHHAM 1 TiABUIIICHOIO TTPOHUKHICTIO
KHITKOBOTO Oap’epy [UIsl TPOAYKTIB 3amalieHHs, MIKPOOHMX TOKCHHIB, MIABUIIEHHSIM PH3HUKY
MiKpOOHOI TpaHCIOKaIlii Ta MeTabOJiYHUMH 3MiHAMU 3alaJIbHOTO Xapaktepy [6]. 3a3HadveHi mofii €
Ba)KJIMBOIO MATOTCHETHYHOIO JIAHKOIO PO3BUTKY HE JIMIIE 3aMajJbHUX 3aXBOPIOBAHb KUIICYHHKA, a W
MetabomiyHuX (miabery Ta  OXKHpIHHS), aNepridyHUX, aBTOIMYHHHX, CEpIIeBO-CYIUHHUX,
Hellpo/iereHepaTHBHUX, PAKOBHUX Ta HIIHMX 3axBopioBanb [7]. HenoctaTHs epeKTHBHICTD, OE3MECYHICTD
Ta CKJIAJHICTh ICHYIOUMX METOJIB KOPEKIil MIKpOEKOJOTIYHUX TIOpPYIIeHb POOHTh HEOOXiTHUM
MPOJOBKEHHS TONIYKY HOBUX €()eKTHBHHX 3ac00iB. bimpmricTs cripusatnuBux ehekTiB MpoOiOTHKIB
00yMOBJIeHI OiOJIOTIYHOK AKTHUBHICTIO IX CTPYKTYpHHMX KOMIIOHEHTIB Ta TPOIyKTiB oOminy [8, 9].
ToMy B OCTaHHI POKM BENUKi CIOMIBaHHS MOKJIAIAIOThCS Ha TMOCTOIOTHYHI MPOAYKTH SIK 3aco0u
BiTHOBIIEHHS OaNaHCy MIKPOOHUX TOIYJAIIA KUIICYHWKA, 3aro0iraHHs 1 JIKyBaHHS 1HQEKIii
IITXOM 30UTBIICHHST KOJOHI3aMii CIM30BHUX OOOJOHOK KOPHCHUMH JUIS 370POB’ST KOMEHCAITEHUMH
BUaMHU OakTepiil Ta MOCHJICHHS 3aXHCHUX BJIACTHUBOCTEW iMyHHOI cHCTeMHU. A MpoOioTuyHi OakTepii
PO3IJSIIAIOTH SIK [IHHE HKEpeto 010J10riuHO akTUBHUX aepuBaris [10, 11].

Jia HamarompKeHHsS TPOMECIOBOTO BHPOOHHIITBA TMOCTOIOTHYHUX 3ac00iB HEOOXITHUMH €
HAyKOBO 1 €KOHOMIYHO OOIPYHTOBaHHWH CIOCIO OTpHMaHHS MPOOIOTHMYHMX TMOXIJHUX Ta JOCTaTHS
JoKa3oBa 0a3a iX OiOJOTiYHOI aKTUBHOCTI, JIiKyBaJbHOI e(deKkTUBHOCTI Ta Oe3nexu. Hamu Oymn
po3po0IieHi OpUTiHAIBHI CHOCOOM OJep)KaHHs jaepuBariB mpobiotmunux mramis Bifidobacterium
bifidum 1 i Lactobacillus reuteri DSM 17938 ta B ekcmepumMenTax in Vitro orpumani mami, 110
JEMOHCTPYIOTh BHCOKY 1HTiOITOPHY II0JI0 NaTOOIOHTIB, CTUMYJISITOPHY IIO0 MPOOIOTHYHUX OaKTepii
Ta IMyHOMOJIYJIATOPHY aKTHUBHICTh JlepuBaT-BMiCHHX Oe3kimitnHHuX ekcrpaktie (BKE) [12, 13, 14,
15]. 3Bakaroun Ha Te, 10 aKTUBHICTH IN Vitr0 He MOXKHA OTOTOXKHIOBATH 3 aKTHBHICTIO IN VIVO, mepes
HaMU MOCTAJI0 3aBAaHHA JocaiauTu eekTuBHICTh 3acTocyBanHs BKE npu indekuiinomy mnporeci ta
nuc6ios3i y mabopaTopHUX TBapHH.

Meta pociimkenns. Beranosutu 3natHicts BKE 3 kyneryp B. bifidum 1 ta L. reuteri DSM
17938 3 BHCOKOIO I1HTIOITOPHOIO AKTHUBHICTIO OO MATOOIOHTIB 3MIHCHIOBATH MPOTUIH(GEKIIHHNN
3aXMCT Ta KOPEryBaTH MiKPOEKOJIOTIYHI MOPYIICHHS IN VIVO MPU eKCIIEPUMEHTAIBHOMY MOJICTIOBaHHI
KHIITKOBOI iH(EKIii y MHIIeH Ha TIIi aHTHO10THK-aCOMiHOBAaHOTO JUCOi03y.

Marepianu i metomam. JlocmiUkeHHS 3 BHKOPHCTaHHSM JaOOpaTOPHUX TBapHH OyiH
npoBefeHi Ha 0asi BiBapito Y «IMI HAMH» y BiAMOBIZHOCTI 10 TMOJIOKEHb BITYM3HSIHHX 1
MDKHapOAHUX 010€THYHMX JOKYMEHTIB: [V «EBponelicbkoi KOHBEHIIT PO 3aXUCT XpeOETHUX TBAPHH,
SKI BUKOPHUCTOBYIOTHCSI B €KCIIEPUMEHTAIBHUX Ta IHIMINX HaykoBUX Limsix» (CrpacOypr, ETS 123,
1986), 3akoHO/MABYMX MOKYMEHTIB YKpaiHU 3 MPOBEICHHS EKCICPHMEHTIB Ha TBapHHAX: «3arajibHi
eTHYHI TPUHIMIY EKCTIEPIMEHTIB Ha TBapHHAX», yxBalieHI [lepiinM HamioHaJbHUM KOHTPECOM 3
6ioetuxu (20.09.2001), meroauyni pexomenaauii [16] ta Oymm yxBaneni Komitetom 3 0OioeTuku
IacturyTy. TBapuHU yTpUMYBaJKcs y CTaHAapTHUX YMOBax BiBapito. B mocmimkenni Oymu 3amisHi 44
Muln 000X crared, BikoMm 2 wicsi, Barowo 22,0 £ 2,0 r, po3noaineni Ha 4 rpynu: 2 JAOCHiAHI 1 2
KOHTPOJIbHI (IIO3UTHBHA 1 HEraTuBHA), 10 11 TBapuH y KOXKHiH. Y TBapHH MO3UTUBHOI KOHTPOJIBHOI Ta
JOCHITHUX IPpyH OYyJI0 BiATBOPEHO TUCOAKTEPiO3.

Jnst  BigTBOpEeHHsT aHTUOIOTHK-acoIiHOBAHOTO JUCOAKTEpio3y KHUINEYHWKA Yy MHIIEH B
eKCIIepUMEHTI OyJio 00paHO crioci0, onmcanuii i 3anateHroBanuii Jlapmosum 1. B. 3i ciBaBTopamu [17].
Crnioci6 MozemoBaHHs AUCOaKTepio3y rnependayas MI0ACHHE epopatbHe OAHOPA30BE BBENICHHS TBApUHAM
BOposoBxk 5 mi6 0,1 MiI po3urHy aHTHOIOTHKA 3 TPYNH aMiHOTJIIKO3WAIB — TEHTaMIlMHYy Y JI03i, 110
TIEPEBUIITyBaJia TOOOBY TEPANIEBTHYHY 103y aMIHOTIIKO3HIIB TSI MUIIICH MPH MapeHTepaTbHOMY BBEICHH]
Oinpin HIX y 4,8 pasu i craHoBmwia 2,9 Mr (29 Mr reHTaminuHy Ha | M 130TOHIYHOTO PO3YMHY HATPIilO
xjopuny). ['eHTamiliH TIpu TIepopajbHOMY BBEECHHI HPAKTUYHO HE BCMOKTYETHCS B IITyHKOBO-
KHITIKOBOMY TpPAaKTi 1 BUKIMKA€ MIKPOCKOJIOTIUHI MOPYIICHHS B KUIICYHUKY. 3TiTHO 3 JITEPaTypHUMH
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JIaHVMH, TIICIIs IOMepeIHbOl IHAYKIIT aHTHOI0THKaMH J1cOi03y niepopajibHe BBEJCHHS MUIIaM OyIb-5IKOTO
mramy Staphylococcus aureus y mosi 107 KYO Bukimikae ineKIifHuii mpomuec 3 miArocTpuM nepedirom
[18]. u3aitn Hamoro ekcrepuMeHTy nepenadadaB iH(IKYBaHHS MUIIECH JBOX JOCIIIHUX Ta TTO3UTHBHOL
KOHTPOJIGHOT TPyTH nepopaibium BBeneHHsaM 0,5 mit cycnensii S. aureus ATCC 25923 (3x108 KYO/mur)
gepe3 1Bl TOOH ImicIsl 3aKiHICHHS BBEJICHHS aHTHO10THKA.

Mumri [BOX AOCHITHUX TPYM MIOJAeHHO oTpuMyBaiu nepopadsHo BKE MBA ta MLA y no3i
100 mkr. BKE MBA 0yB orpumanuii 3 kynbtypu B. bifidum 1, a BKE MLA 3 kynbrypu L. reuteri
DSM 17938, mo KynbTHBYBaUCS y BIACHHUX JIe3iHTErpaTax 3 A0JaBaHHAM acKopOiHOBOi Kuciotu (20
MT/MJI) METOZOM, OTIMCAaHUM paHirie [12].

VY nmocnmigHUX Ta TMO3WTHBHIA KOHTPOJBHIN Tpynax TBapWH PEECTPYBAIM KIIHIYHUH mepedir
3axBoproBaHHs. Kpurepismu ouinku mepebiry iHQekumiiHoro mpouecy Oynu: 3MiHM MOBEIIHKH Ta
BTpaTa MacH Tija TBapWH, 3MEHIICHHS 00’ €My CIIOKUTOI 1Ki, 03HAKK MTUC(YHKIIT KAIIeYHNKa (miapes
abo mom skmeHHs (Qexkanii). HeindikoBaHnx Ta iH(QIKOBAaHMX MUIIEH 3BaXYBAIA MeEpen
iH(IKyBaHHSM Ta KOXHI 24 TOAMHHU BIPOAOBXK 7 AHIB micis iH(}ikyBaHHA. Po3paxoByBamu mokasHHK
Mace Tina 3a gopmynow: M/Mn x 100 %, ne M — maca TBapuH B JeHb 3BaxKyBaHHS, Mm — Maca
TBapyH B JIeHb iH(iKyBaHHS.

3MiHM CKJIaly KWIIKOBOi MiKpo(opu y MuIIeH, CIPUYMHEHUX AUcOio30M Ta iH(heKIiHHIM
MpoIecoM, 30KpeMa, 3a yMOBH BBeneHHS BKE, pocmimkyBanu 3a H0moMororw OakTepionorigHOro
Metony. bakrepionmoriune mociimkeHHs (exanmiid 3MiHCHIOBANIH TEpe] BiATBOPEHHSIM aHTHOIOTHK-
acoIiioBaHOTO AUCOaKTEPioly, Yepe3 2 mo0u Micis 3aKiHdeHHs BBEJIEHHS aHTHOIOTHKA, HA 2-Y, 3-10,
5-y, 7-y moOy mepebiry 3Mo/eab0BaHOr0 iH(GEKIIHHOrO MPoIecy Ha TJi aHTHOIOTHK-acOI[iHOBaHOTO
nmucbakrepiody. BusHawanmm 3araipHy KiIBKICTH OakTepili Ta KiTBKICTh OKPEMHUX MPEICTaBHUKIB
KHITKOBOI Mikpodmopu: 6idino-, JakTobakTepii i cTapinokokiB y ¢ekamisax. BiniOpaHi Bix K0oKHOI
TBapUHU (QeKamii 3BaXKyBalll Ta CYCHCHIYBAIM Yy CTCPHUILHOMY i30TOHIYHOMY pO3YHMHI HaTpilo
xyopuay (1t : 10 mur). [oTyBanu psia AeCATUKPATHUX PO3BEICHb CYCIeH3Il (ekaiii Ta 31iHCHIOBAIH
BHCIB y TIOXKMBHI CEpeJOBHINA: TIOTNIKOJEeBe cepemoBuile, cepenosuine Manna-Porosza-Illapma
(Biolife; Itamis); 6idgimym-cepenosuiie («DapmakTuB», YKpaiHa) i )KOBTKOBO-COJIbOBHIL arap. [TociBu
iHkyOyBanu BHpoaoBXk 24-48 roamu 3a Temmeparypu 37°C, micias 4oro HpOBOAMIM IMiApaxyHOK
KOJIOHIH, 110 BHpOCJIU. 3 ypaxyBaHHSIM MacH (ekaiiil BiJi KOXKHOI TBapHHU Ta 4yHcia KOJIOHIH, IO
BUPOCIIH, PO3PaxXOBYBaJIM KUIbKICTh OakTepii Ha 1 T dekamniit (KYO/T).

OTpuMaHi MOKa3HUKH B TaONUISIX 1 Ha PUCYHKAX TPEJCTaBIICHI SK CepellHE 3HAYEHHS 3i
CTaHIapTHUM BigxwieHHsM (X + SD), N — BigmoBigae KiIBKOCTI JOCTINHWUX TBapwH. Pe3ymbraTu
aHai3yBaJM 3a JONOMOIOI0 onHO(aKTopHOro aucnepciiHoro ananizy ANOVA 3 mnojanslinm
3actocyBaHH:IM t-kputepito CThioseHTa 3 Kopekuiero bondepponi. 3nadenns p < 0,05 BBaxanu
CTaTUCTUYHO 3HAYYIIHM.

Pe3yabTaTn gociaigxeHb.

Otpumani Ha 2-y 100y Ticis 3aKkiHYEHHS BBEACHHS TEHTaMILUHY Ppe3yJIbTaTh
0aKTepioNOTiYHOT0 JIOCHTI/DKEHHS (eKamiil CBiqYMIM NP0 PO3BUTOK AWUCOAKTEPio3y KHIICYHHKA Y
mumei (Tabn. 1). B cepeanboMy Ha 4 MOpSIKKM 3MEHIIMIACS 3araibHa KilbKicTh OakTepii (10 ~ 10°
KYO/r dekaniii), kinbkicte 6ipinodaxrepiii (1o ~ 10> KYO/r dexaniii), nakrodaxrepiii (1o ~ 10*
KYO/r (ekaniii) Ta cioctepiranacs nossa cradinokokis (10 ~ 102 KYO/r dexkaiit).

Tabmus 1. KinbKicTh KHUTTE3NATHUX OakTepill y deKamisx 3J0pOBHX MHIICH Ta y MHIIEH 3
anc0io3oM Ha 2-y 100y micis 3aKiHUeHHs BBe[IeHHs auThOioTHKa, (X = SD), n=11

. ['pynu TBapuH
Kuukosa mikpogiopa 3JI0pOBI 3 1ucbiozom
3ar. kinbkicTs 6aktepiit, KYO/r dexaniit 5,82+0,51 x 10° 2,3+021 x 10%
Bidinobakrepii, KYOIr dekaniii 6,19+ 0,54 x 108 2,2+0,17 x 10%
Jlakro6akrepii, KYO/r dekaiii 2,30+0,18 x 108 1,62 +0,09 x 10*
Cradinokoku, KYO/r dexaniii - 1,0+0,12 x 102

[MpumiTka. *

3I0POBUX TBapHH.

BIIMIHHOCTi CTATHCTUYHO 3HAYYIi IMOPIBHSHO 3 TOKAa3HUKAMH Yy TPyIi

Sk Bimomo, KITiHIYHI TIPOSBH MUCOi03y MOXKYTh 3HAYHO BapiroBaTH. B HamoMmy eKCIieprMEHTI
o3HaKW AuC(hYHKITT KuIedka abo 3MiHH TTOBEIIHKHA TBAPHH HE CTIocTepiraimcs. HeraTuBHIM HACITITKOM
mucOakTepiody € (HOpMyBaHHsS CHPHATIMBOIO MIAIPYHTS IJIS PO3BUTKY iH(EKUIHHOro mpouecy B
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KUIIEYHUKY. HacTynmHMM eTanoMm eKcrepuMeHTy Oyiio MOAETIOBaHHSA Y MUILIEH iH(EKIiifHOTO mpotecy
B KUIICYHHKY Ha TIi aHTHOIOTHK-acomidoBaHoro auc6iody. Ilicns iHdikyBaHHs S. aureus y mwmiei
TPy TIO3UTHBHOTO KOHTPOJIO CIIOCTEpirasiocs 3Ha4HEe 30iUIbIIEHHS BUAUICHHA CTa(iIOKOKIB 3
dexamiamu (puc. 1). Ha 2-y 106y 6akrepioBusinenns cranosuwio ~ 108 KYO/r dexaniii. IateHcuBHICTH
BHJIIEHHs cTa(iTOKOKIB 3 4acoM 3MeHIIyBajacs, gocsararodu Ha 7-y 100y ~ 10° KYO/r ¢ekaiii. 3a
ymoBu 3actocyBanHI bBKE MBA Ta MLA mnoka3nuku OakTepioBuiineHHS Oynu Ha 2-3 MOPSAKH
HIDKYMMH TTOPIBHSHO 3 BiJMOBITHUMH MMOKa3HUKAMH y TPYIi MO3UTHBHOTO KOHTPOJIIO POTITOM YChOTO
nepiogy crnoctepeskeHHs. Ha BigMiHy Bi Ipymd HO3UTUBHOTO KOHTPONIO, B 000X JOCIHIAHUX TIpymnax
TBapvH Ha 7-y 100y BUAUTCHHS CTa(iJIOKOKIB 3 (pexarisiMu OyIIo BiICYTHIM.

MIIK ®MLA ®EMBA

ﬁ"

7 moba
ﬁ"

51002 |—
- *
_’I

3 00 | *
[T
—

2 TTO0a 1

1,00E+00 1,00E+01 1.00E+02 1,00E+03 1,00E+04 1,00E+05 1,00E+06 1,00E+07 1,00E+08
KYO/r

Puc. 1. Bniue FKE na ounamixy eudinennss cma@iiokoxis 3 hexanisimu y meapuH, iHgikoeanux
Kynemyporo S. aureus ra mii anmudbiomux-acoyiiioganozo oucoiosy, (x £ SD), n=11.
Hpumimxa. I[IK — epyna meapun nozumugrozo koumponto;, MBA, MLA — docrioni epynu meapumn,
saxum 66oounu bKE; iominnocmi cmamucmuyno 3Havywi nopiensamo 3. * — noxasuuxamu y epyni I1K;
# — noxasnuxamu y 0ocniouitl epyni meaput, skum égoouiu bKE MBA.

3arajibHa KiJIBKICTh OaKTepid y (eKanisix MHUIIEH NO3UTUBHOI KOHTPOJIBHOI IPYHH BIPOAOBXK
BCHOTO Tepioy Bi inpikyBaHHs 10 7-i 100 3meHmyBanacs 3 ~ 108 KYO/r dekaniii 1o ~ 10°KYO/T.
Kinpkicte 0igino- Ta makTodakTepiil y (eKalisx MHIIeH Ipyny MO3UTHBHOTO KOHTPOIIO BIPOJIOBK
BCBOTO TIEPIOY CTIOCTEPEkKEHHS OyIia cTabinbHO 1 He mepeBuityBana ~ 102 ta ~ 10* KYO/r dexanii,
BIJIOBIAHO.

BBeneHHs JOCHIOHMX CKCTPakTiB iH(pIKOBaHMM S, auUreus wwuimaMm i3 aHTHOIOTHK-
aconifioBaHuM MCOI030M CIIPUAJIO IMiJABHMINEHHIO 3arajlbHOi KiTbKocTi Gaktepiit: mo ~ 107 KYO/r
dexaniii 3a ymosu 3actocyBannsi BKE MBA ta 1o ~ 108 KYO/r dekaniii 3a ymosu 3actocyBanns BKE
MLA. V pasi Beeiennss BKE MBA kinbkicts 6i¢ino6akrepiii 3pocna 3 ~ 102 no ~ 10° KYO/r pekanii,
a KinbKicTh saktobakrepiit 3 ~ 10* mo ~ 10 KYO/r dekaniii. 3a ymoBu 3acrocyBanns BKE MLA
KUTBKICTh 01)iio- i JakTOOaKTepii A0 7-1 moOu 30iLMbIIMIacS Ha 3 TOPSIKH, JOCSATAKYN KiJTbKOCTI ~
10° Ta ~ 10" KYO/r dexkaniii, ane He DOCATAIOYU iX KiTBKOCTi y 340poBUX TBapuH. OYEBMIHO, VIS
TIOBHOTO B1JTHOBJICHHS KiJIbKOCTI 0i(hiI0- 1 JakTOOaKTEpil y MUIIeH HeoOXiTHUM OYII0 OibI TpUBAlE
BBeneHHS! BKE B excriepumenTi. Ane TE€HIEHILIS 10 BiJHOBJIEHHS HOPMAJIbHOIO MiKPOEKOJIOTiYHOTO
OaJlaHCy y KHIIIKOBOMY O10TOIII AOCIIHUX TBAPHH Oyj1a JOCTAaTHHO BUPAKEHOIO.

IMpu nopiBHsiHHI epexTrBHOCTI 3acTocyBanus BKE 3 B. bifidum Ta i L. reuteri 3a xinbkicHUME
MOKAa3HUKaMK OaKTEepiOBMAIJICHHS Ta BiJHOBJCHHS BMICTY TIO3UTHBHOI MIKpOQIIOpH BHUSBIEHI
oueBunHi nepesaru  BKE MLA mnepen BKE MBA. 3a ymoBu 3acrocyBamHs BKE MLA
CITOCTEpIraNucs: Ha TOPSAAOK HIDKYMK CTYHiHb OaKTepiOBHIIJICHHS, BUIIMKA CTYIiHb BiIHOBICHHS
3araJibHOI KiJIBKOCTI OakTepill, 30kpema, JakTo- i Oidimodakrepiit (Tabm. 2). lannuii epexT MoxHa
MOSICHUTH OLbIN BUCOKUM iHTiOiTopHUM ToTeHIiamom BKE MLA mo BigHOmeHHI0 10 S. aureus ta
OLMIBII MOTYKHOO 3IaTHICTIO CTUMYJIFOBATH PICT IMPOOIOTHYHOT MIKPOQIIOPH.
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Tabmuus 2. KimbKicTh )XUTTE30AaTHUX OaKTepill y Qekamnisix pi3HuUX Tpyl MulIeld Ha 7-y 100y
cradiTokoKoBoi iH(EKIIIT Ha T aHTHOIOTHK-acoIliioBaHoro mucoiosy (X = SD), n=11

Kinekicts 6axrepiit, KYO/r™ pekaiit
I'pynu TBapuH
3arajgpHa 0idinobakTepiit JaKToOaKTepin
InrakTHi (HK) 4,77 £0,38 x 10° 6,54 + 0,67 x 108 3,40+0,2 x 108
Juc6ios + indexmis (ITK) 1,33+0,11 x 10% 2,9+0,22 x 10% 2,17+ 0,16 x 10
Jlucoios + ﬁ%‘z‘m" TBKE | 394017 x 107 3,4+025x 104 | 571+0,43 x 105"
Jlucoios + ﬁfi‘mﬂ TBKE | 6 8. 0,38 x 108 224017 10% | 4,62=0,09 x 107

[TpumiTka. BinMiHHOCTI CTATHCTUYHO 3HAYYIIlI TOPIBHSIHO 3: # — MOKa3HUKAMU Y TPYIIi TBAPHH
HK, * — nokasaukamu y rpymi TBapuH 11K.

B xoni nocmimpkeHHs Y TBapyuH MO3UTUBHOI KOHTPOJIBHOT TPYITU CHOCTEPIraliocss CTaATHCTHYHO
3HaUyIIe 3HKEHHS Baru 3 1-1 mo 5-y g00y micis iH]iKyBaHHS, 13 HOPMAITi3aIi€lo JaHOTO MOKa3HUKA
TSHKKOCTI Tiepediry iHgekiiiHoro nporecy Ha 7-y n1o0y cnoctepexenns (puc. 2). B 1-y ta 2-ty no0y
y TBapHH 1€l IPyNu CIOCTEpiraiy pijKi BUMOPOKHEHHS, Ha 5-y 100y — oM’ sikiieHHs dekaniit. B 1-y
no0y micisa 1H(IKyBaHHS peecTpyBaliocs AesKe 3HIKEHHS 00’eMy croxuBaHHs 1ki. IlopiBHSHO 3
TPYIOI0 TIO3UTUBHOTO KOHTPOIIIO Y TBAPHH IOCIITHUX TPy, sKi mepopaisHo otpuMyBanmi BKE MBA
ta MLA, crnocrepiragocss IOCTOBIipHO MEHIIE 3HWKEHHS Macd Tila B KPUTHYHI mepmi JHi
iH(eKIiitHOro Mpoliecy, He CIOCTepiranocs 3MiH MOBEIIHKY Ta KOHCUCTEHIII1 (peKkaIbHUX Mac.
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= I 104
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Puc. 2. Bniue FKE MBA ma MLA na ounamixy macu mina muwei, ingikosanux S. aureus na miui
anmubiomuk-acoyitiogarnoo oucoiosy, (X = SD), n=11.

OOroBopenHnsi pe3yabTaTtiB. TakuM YHMHOM, PE3yJIbTaTH €KCIIEPUMEHTAIBHOTO JOCIIIKEHHS
J03BOJISIFOTE  cTBepukyBatd, 1mo BKE 3 kymeryp B. bifidum Ta L. reuteri, orpumanux mpu
KYJIbTUBYBaHHI y BJIACHHX JI€3IHTEerpaTax 3 JIOJaBaHHSIM aCKOPOIHOBOI KHCIIOTH, € MEPCIEeKTHBHUMHI
3acobamu HopMautizalii cknangy KumkoBoi Mikpodaopu. IIpo ne cBimunths BusiBieHa 3xatHicTs BKE
NPUCKOPIOBATH EiMIHAII0 30yJHUKA THQEKIIHHOrO MpOoIecy, CHPUSTH BiTHOBJICHHIO KUTBKICHOTO
BMICTY TNPEJICTABHUKIB MIO3UTHBHOI MiKpO(IIOpH KHIIEYHHUKA Ta TOJETIIyBaTH repedir iHdekiiHoro
npouecy. OnxepxaHi B JaHOMY AOCHIKEHHI eQeKTH A00pe y3TOIKYIOThCA 3 OTPUMaHMMH HaMHU
paHilie pe3yibTaTaMy BUBYCHHS OaKTEpiOoTpONHUX Ta iMyHoTponHuX BiactuBocteit BKE i, oueBunno,
obymoBiieni 3natnictio BKE crumysnroBatn mpomidepamnito Ta OiOIUTIBKOYTBOPEHHS BIAacHOI
«KOPHCHOI» IHAMICHHOI MIKpOQIIOpH, CHpHusITH i1 NPXKHUBICHHIO Yy OlOIUIiBKaX, NPHUTHIYyBaTH
npoidepartito yMOBHO-TTATOTCHHUX OaKTepiil Ta iX 3MaTHICTH O KOJIOHI3allii, a TaKOX CIPaBISATH
AHTUOKCHUIAHTHUH BIUIMB T4 YUHUTH IMYHOMOJYJSTOPHY Iif0 HAa KJIITHHH BPOKEHOTO IMYHITETY.
Pe3yapTaTi HAmIOro AOCHTIIKCHHS MIATBEPIKYIOTh TOW ()aKT, M0 JJIS OTPUMAaHHSA MPOOIOTHYHHX
edexTiB He 000B’SI3KOBUM € 30epesKeHHS IUTICHOCTI 1 )KUTTE3IaTHOCTI MPOOIOTHYHKX OakTepiid. Taka
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OyMKa B)K€ BHCJIOBIIOBajacs IHIIUMH aBTopamMu i Oynma He OesminctaBHoro [19, 20]. Hwuzka
JIOCITITHUKIB TPH 3aCTOCYBAaHHI TEPMIUYHO iHAKTHBOBAHHX MPOOIOTHYHUX OaKTepii, CylepHaTaHTIB Ta
OakTepiaJbHUX €KCTPAKTIB OTpUMAaH Ipo0ioTHYHI edekTn Ha piBHI kumeunuka [21, 22]. OueBuaHO,
o i epexTH Oyar 00yMOBIICHI 010JIOTIYHOK aKTHBHICTIO (IMyHOMOIYJIATOPHOK, MPOTH3aNaIbHOO
Ta iHri0ITOPHOIO 100 MATOTCHIB) CTPYKTYPHUX KOMITOHEHTIB Ta METAOOITIB, 110 BUBIIBHSIIUCS 3i
3pyHHOBaHUX KIIITHH ITiJ] 9ac JAe3iHTerparii abo mpoayKyBaiucs OaKTepisiMH IIiJ] 9ac KyJIbTHBYBAaHHS.

BucnoBku. beswnitunHI ekcrpakti 3 KyneTyp B.bifidum 1 Ta L. reuteri DSM 17938,
ollepaHi 3 JOAaBaHHSIM acKOpOiHOBOI KHCIOTH Ha eTami KyJbTHBYBaHHS, SIKi B MOMEPEIHIX
eKCIIepUMEHTax N VItr0 BUSIBWIM BHCOKY iHTiOITOPHY aKTHBHICTh IIOI0 MAaTOOIOHTIB, B JaHOMY
JIOCTTPKEHH] TIPOIEMOHCTPYBAM 3[AaTHICTh 3IHCHIOBATH MPOTHIH(EKIIMHNN 3aX¥CT Ta KOPEryBaTH
MIKPOEKOJIOT1YHI MOPYIIEHHS IN VIVO MpH eKCIIepUMEHTaIbHOMY MOJICIIOBaHHI KMIIIKOBOI iH(EKLiT Ha
T aHTHOiOTHK-acomidoBaHoro amc6iody y mmmedt. KopucHi edexktn OE3KITTHHHUX EKCTPaKTiB
MOJISATANIA B IPUCKOPEHHI eniMiHamii 30yaanka iHdekmii Ta 30iIbIIeHH] YHCeTbHOCT] MPEICTaBHUKIB
MO3UTUBHOT ~ MIKpOOIOTH KWIIKOBOro OioTomy. Pe3ynbraTé  JOCHipkeHHS  OOIPYHTOBYIOTH
HEOOXiZHICTh TMPOBEACHHS NOAANBIINX KIIHIYHUX BHUMNPOOYBaHb JUIS BHU3HAYEHHS €(EKTHBHOCTI
OE3KITIITHHHNX EKCTPAKTIB MPHY BKIIOYECHHI iX Y MPOTOKOJIH JTIKYBaHHS AUCOAKTEPiO3y.
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Beryn. 3a ganumum Vipasminas OOH 3 HapKOTHKIB 1 370YMHHOCTI, y CBIiTI Onm3bko 5%
JIOPOCIIOTO HaceneHHs, abo mpuomm3Ho 250 MiH ocib y Bimi Bif 15 1o 64 pokiB, moHaWMEeHIIe OIWH pa3
BXHBAJIM HAPKOTHKH. [ [OMIMpeHHsT HAPKOTHUKIB Cepell HETIOBHOMMITHIX BUKIIMKAE 0cOOIMBY TpuBory: 60%
xJormuuKiB Ta 20% niB4aTok y Billi 14-17 pokiB xoua 6 pa3 mpoOyBasi HAPKOTHYHI PEYOBHHHU.

3a gaHuMu YKpaiHCHKOTO MOHITOPUHTOBOTO IIEHTPY 3 HAPKOTHUKIB Ta ajkoromo MO3, Ha o0Itiky
y 2014-2015 pokax nepeOyBanu 0iu3bpko 100 THCSY HapKo3aIeKHUX YKpaiHLiB. I1pn oMy HapKoMaHis
«MOJIOJIIIAEY: SIKIIO KiTbKa POKIB TOMY JIO YBEPTI YKPAiHCHKHX HIKOJSIPIB BikoM 13-16 pokiB BKUBaIN
HAapKOTUKH X04a O OJTMH pa3, TO Ha ChOTO/IHI, KPIM HHUX, HAPKOTHUKHU NMPOOYIOTH 1 10-piuHi JiTH.

3a nanumu Llentpa rpomanacekoro 310poB’s MO3 Ykpainu B YkpaiHi, 32 JaHUMH OCTaHHBOTO
010TIOBEIIHKOBOTO JIOCTI/IKCHHS, OIIHOYHA KUIBKICTh JIFOJIEH, SIKi BXKHMBAIOTh HAPKOTHKH iH €KIIIHO
cranosuiia 317 000 oci6 (Ha miKOHTPONBHIN TepuTopii YKpaiHu), 3 HUX CIIOKHMBAYiB JIMIIE OIMIOiiB —
200 661 ocoba (63,3% Bix 3aranbHOI KiIbKOCTI), 38 674 ocobu — cnoxkuBaui crumyisiTopis (12,2% Big
3arajJbHOI KiIbKOCTI), 77 665 0cib npakTUKyBany 3MilllaHe BXXMBAaHHS HAPKOTHYHUX pedoBuH (24,5%).

3’sCOBaHO, 10 B OCHOBI OyJb-sKOT 3aJIS)KHOCTI JICXKHTh HEraTUBHE CTaBJIEHHS 10 ceOe,
HETMPUIHATTS OTOYYIOYOTO CBITY Ta Iojied. BcTaHOBIEHO 0COONMBOCTI OMIOINHOI 3alIeKHOCTI:
MOPIBHSIHO IIBUKE 3BUKAHHA /10 HAPKOTUKY Ta (JOPMYBaHHS CHHAPOMY 3aJICKHOCTI, BUPKEH]1 3MIHU
PEaKTHBHOCTI OpraHi3My, IICHXiyHa Ta coLiagbHa JAe3ajganrtamis. HapkozamexxHUM BIacTHBI
TICHXOIIATOJIOTI, ayTHYHI peakiii, enpecii Ta CyiuaanbHi IPOSBH; B 0Ci0 3 OIOiIHOIO 3aJIEKHICTIO
CIOCTEPITraloThCsl PO3JIa i HEBPOTHYHOTO CIIEKTPY, MOTHBALiIiHI, 0COOMCTICHI MOpYyIIEHHS, aQeKTUBHI
po37aan Ta MOPYLICHHS Xap4uoBOi OBEAIHKH.
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Oco0IMBO CXHIIBHICTD 10 BXKWBAHHS HAPKOTHKIB MAIOTh JIIOAM 3 ACMPECUBHUMHU HACTPOSIMH —
JKEPTBH COIANBbHOI KpHU3H, 0e3p0o0iTHI, MITH 3 HEOIArOMmoIyYHHX a00 HEMOBHHUX POAWH. AJKOTOMb i
HAapKOTHYHI PEYOBHHH BXXHMBAIOTHh 1 YUYACHWKH Ta BeTepaHW OOHOBHX Miii Ha cxoji KpaiHH, PO IO
MOBIOMJISIIOTE ekcriepTu[l, 9].

Kinkn mHabarato dacrilme, HIXK YOJIOBIKH, JOTYYarOThCS OO B)KWBAaHHS TICHXOAKTHBHUX
PEYOBUH 1 IPOJOBXKYIOTh IX CIIOKHBATH IIi/I BIUIMBOM CBOIX YOJIOBIKiB a00 MapTHEPIB, SKi 0 TOTO XK
MOXYTh 3aCTOCOBYBATH IO BiJHOIIEHHIO 10 HUX (i3nuHe abo cekcyaibHe HacuiIbeTBO. Kpim Toro, Ha
MOYaTKy JiKyBaHHS Yy JKiHOK BUHMKAIOTh TOCTPILIi IICHXOJIOTi4HI MPOOIeMH, HiX Y 4oJoBiKiB. barato
TIEPSKIIN TPABMU 1 CIIOKUBAIOTh TICUX0AKTHBHI PEUOBUHU, OO BITOPATHCS 3 HACTIAKAMHA IIUX TTOJIMH.
Y HuX dbacTime, HiK y YOJIOBIKIB, BUHWKAIOTH IOPYIIEHHS TICHXIYHOTO 370POB'S, 30KpeMa CTaH
3aHETIOKOEHHS abo aenpecii abo mocTTpaBMaTHuHi pos3nanu. Kpim Toro, y HUX MEHIIE MOKIHMBOCTEH
JUTSL OTPUMAHHS OCBITH, MTPANEBIAIITYBaHHS 1 (DiHAHCOBUX KOIITIB.

YacTo TmCHXiYHI TpPaBMH MOXYTh IPHU3BOJUTH [0 BHHUKHEHHS MOCTTPAaBMATHYHOTO
ctpecoBoro posiany (IITCP) abo mo iHIMX ICHUXIYHUX 3aXBOPIOBaHb. 3BEpTaE Ha cebe yBary
nommpenicte [ITCP  cepexg KiHOK, WO MPOXOIATh KypC JIKYBaHHS BiJl 3JIOBXHBAaHHS
NICUXO0aKTUBHUMH pe4oBHHAMHU i cTanoBuTh Bix 30 10 59 Biacotkis [8]. IITCP copwusie mopaibimomy
TIOCWJICHHIO HaB'S3JIMBHX CIIOTa/iB MPO TCUXOTPABMYIOUOI CHUTYyalii i, SIK MPaBWUIIO, HEAOTPUMAHHS
BKA31BOK JIiKapsl 1 MOTIpIICHHS pe3ysIbTaTiB JiKyBaHHs [1, 2].

Y JOoCHiKEHHSX TAaKOX Bi3HAYAETHCS, HIO0 B TMOPIBHSHHI 3 YOJOBIKAMH JKIHKH, SKi
CTMIOKMBAIOTh TICHXOAKTHBHI PEYOBHHHM, YACTIIIE€ CTPAXKAAIOTH BiJ MCHUXIaTPHYHUX CHUMITOMIB abo
JIarHOCTOBaHUX TICHXIYHUX pO3MafiB, SK IPaBHUJIO, Bl TPUBOTH, JENpecii, BiJl MPUKOPIOHHUX
OCOOWCTICHUX pO3NAajiB 1 Bif mopymieHHs xapuyBaHHA [6, 73, 74]. IloBimOMISETHCS TaKOX, IO Y
JKIHOK BUIIWIHA, HIX y YOJIOBIKiB, Koe(imieHT cyinnmansHoi ifearii i 3amMaxiB Ha camoryoctBo [73]. Ha
BIIMIHY BiJ KIHOK Yy WYOJIOBIKIB 4YaCTillle JIiarHOCTYIOThCS 3MIHH OCOOHCTOCTI, IO HOCATH
aHTUCOMIaNbHIN XapakTep [3].

Takox IS 4YONMOBIKIB 1 JXIHOK XapaKTepHa pi3HA IOCHIJOBHICTb PO3BUTKY ICHXi4HOTO
3aXBOPIOBAHHS 1 3JIOBKHMBaHHS HApKOTHKaMHu [2]. YV KIHOK Taki TCHUXiYHI PO3Najy, SIK Jempecis,
cxunbHicTh 0 maniku i [ITCP, sx mpaBuio, mepeayloTh TOSBI 3aJIEKHOCTI Bl NMCUXOAKTUBHHUX
PEYOBHH, a y YOJOBIKIB, NMPHHANMHI JENpecis, 4acTO HAcTa€ MICJsl CHOXKUBAHHS TCHXOAKTUBHUX
PEUOBHH, OCOOJMBO KOKaiHy 1 ajJKOrojiro. Y >KIHOK 3JIOBXXMBAHHS IICUXOAKTHMBHUMH PEYOBHHAMU
4acTo 00yMOBIIEHO TaKUMH IMpoOjeMaMu, SK JCNpecis, ApaTiBIUBICT i HECHOKil, a y YOJOBIKIB -
npoOJieMaMH COILIATBHOTO XapakTepy, 30KpeMa NHTAHHSIMHU IpaleBlallTyBaHHs, (DIHAHCOBUMH 1
IOPUANYHUMH TIPOOIEMaMH.

IcHytoTH maHi TpPO Te, MO KIHKW IIBUIIIE, HIXK YOJOBIKM, Ha0YyBalOTh 3aJICKHICTh Bij
MICUXOAaKTUBHUX PEYOBHH. TaKOoX KIHKH, SKi CIIO)KHBAIOTh HAPKOTHUKH BHYTPIIIHHOBEHHUM HUISXOM,
OLNBIIO0 MIpOIO, HIK YOJIOBIKHM, CXWJIBHI 10 pu3WKy 3apaxkeHHs BLJI, B 1mimomy cepen »kiHOK
BiI3HAYAETHCSI OUIBII BUCOKIHM piBeHb cMepTHOCTI [4].

B GinbmocTi KpaiH CBITY JKUTTEBUH YKIaJ IHOK iCTOTHO BiJPi3HAETHCS BiJl OCOOIMBOCTEH
JKUTTSI 9OJIOBiKiB. 1le 3HaX0UTh CBOE BiIOOpaKEHHS 1 B THX Mpo0JIieMax, 3 SKUMU CTUKAIOTHCS KiHKH
i BIJIMBOM (pOpMYBaHHS Y HUX HapKo3ajieskHocTi. Ha BiaMiHy Bif 4onoBiKiB, MpobiaeMy HapKOMaHii
cepell JKIHOK Habararo pijiie 3yCTpidarTh CHIBUYTTS 1 € MPEIMETOM 0€33aCTePEKHOIO 3aCy/KECHHSI.
BHacijok 1s0ro mpo MacimTadu MOMUPEHHS HApKOMaHii cepell )KiHOK Ta 11 0COOIMBOCTI, TaK caMo SIK
1 Tpo TMOTpeOM >KIHOK B MEIWYHIM JOMOMO3i, BimoMo Habarato MeHmie. HapkosanexHi XKiHKU
CTHKAIOTHCS 3 ICTOTHUMH TIEPEIIKOJIAaMH 1 TTPH 3BEPHEHHI 32 MEJIMYHOIO JIOTIOMOTOIO 1, SIK BBaXKAETHCS,
CTaHOBIISITH SIBHY MEHIIICTh Cepell MAlli€HTIB HapKOJIOTIYHUX JIiKapeHb. iy BIUIMBOM KYJIBTYypHHX
Taly i TPOMaJICLKOro OCy Ty MPoOIeMH HApKOMaHii )KiHOK 4acTO HEe BU3HAIOTH HABITh CaMi JKIHKH Ta iX
ciM'i. BariTHi Hapko3ayeXHi XIHKH MiJA0TbCA OCOOIHMBO >KOPCTKOTO OCyIy 3 OOKY CYCHIJIBCTBA,
TOMY BariTHI )KiHKH 4acTO 3aTSTYIOTh NMUTAHHS MPO 3BEPHEHHS 32 MEIUYHOIO JIOTIOMOTOI0, III0 Ma€e
CepiO3HI HACTIIKK 7151 caMoi Matepi i s mioaa [5, 6].

Oco6n1BO HEOE3MEYHUM € BXKMBAaHHS IICUXOAKTUBHUX PEYOBHH I/l 4ac BAriTHOCTI, 1I€ MOXE
NPU3BECTH JIO TEpPeIYacHUX IIOJIOTIB 1 CIOBUIBHEHOMY pPO3BHTKY IUIOJIA, a TaKOX JO IHIIHX
XapaKTePHHUX HACJIJIKIB CIOKUBAHHS IICHXOAKTUBHUX pe4oBHH [8].

BariTHicTb 1a€ €IuHY B CBOEMY POAI MOKJIMBICTB ISl TIKYBaHHS 3aJI€KHOCTI, OCKIIBKM BOHA
HEPIJKO CYNPOBOIKYETHCS BUCOKOIO MOTHBAIIIEIO 1 CTYpOOBAHICTIO CTAHOM IIT0Aa. BariTHI XKiHKH, SKi
CIIO’KMBAIOTh TICUXOAKTHUBHI PEYOBHHM, YaCTO CTHKAIOTHCA 3 CAMUMH DI3HUMH JKHUTTEBUMH
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npobjeMaMy, B TOMY YUCIi 3 mpobiaemMaMu ¢i3udHOro 340poB's, moB's3anumMu 3 BIJI, renatutom Ta
IHIIMMHU 3aXBOPIOBAHHSAMH, IO TEPEIAIOThCSA Yepe3 KPOB; XBOPOOAMH, IO TEPEAalOThCs CTAaTEBUM
NUISIXOM; HEAOIMaHHAM 1 HecTadelo BiTaMmiHIB abo MiHepamiB; TpoOleMaMH EMOIIMHOTO YH
TICUXIYHOTO 3/I0POB'sl, OB'I3aHUMH, HAIIPUKJIIA/, 3 HU3HKOIO CaMOIIOBArol0, TPUBOXKHICTIO 1 JETIPECi€l0
a0 tpaBmoro. KpiM TOro, BOHM MOXYTb ITPOKMBATH B YMOBaX ’KOPCTOKOTO ITOBOJUKEHHS 3 OOKY CBOIX
OMM3BKUX 1 MaTH WICHIB CiM'T 3 mMpoOiieMaMH CIOXWBAaHHSI ICUXOAKTHBHUX pedoBuH. Cepen HHX
3ycTpivaloTbcs O€3M0MHI 1 MPOKUBAIOTH HA BYJIHWII, a JUIsl AGKOTO MOKE OYTH XapaKTepHO Take
MO€AHAHE 3 MIIBUIICHUM pPiBHEM PHU3MKOBAaHOI MOBEOIHKH, SIK MapEHTEpaIbHE BBEICHHS HAPKOTHKIB
ab0 He3axMIIeHi cTaTeBi KOHTaKTH [8].

Haxans nesiki BariTHi *KIHKA MOXKYTh OyTH He TOTOBi ab0 He 3/1aTHI MPHUITUMHUTH CIIOKHBAHHS
NICUXOAaKTUBHHUX PEUYOBHH, a 1HIII MOXYTh HE CIIOKMBATH iX MiJ] Yac BariTHOCTI, aie OyTH HE TOTOBUMH
JI0 TOTO, 00 MPOAOBKYBATH aOCTHHEHINIIO MiCTs MOJIOTiB. 3BepHEHHS HA PaHHIX CTadisIX BariTHOCTI
30UTBIIYIOTE MOXJIMBICTH CTBOPEHHS MOBIpYMX BITHOCWH TPHW JIIKYBaHHI, a TaKOXX IEPEKOHAHHIO
JKIHOK 3MIHHMTHUCS JJsl caMuX ceOe, a He TUTbKM JJIsi TOro, 00 Matu 310poBY AWTHHY. CTBOpEHHS
KOHTaKTy 3 BariTHUMHU >KIHKaMH, [0 CIHOXXMBAlOTh IICHXOAKTHBHI PEYOBHMHH, MOXE 3MEHIIUTH
B)KUBAHHS MICUXOAKTHBHUX PEUOBHH 1 TOJIIIIKTH PE3yJIbTATH MOJIOTIB [7, 8].

Merta. BuBuuTH 0COOJIMBOCTI IICUXOEMOIIIMHOTO CTaHY y BariTHUX 3 HAPKO3aJICKHICTIO.

Marepiain i merogu. ocnimkeHHs npoBonwnyd Ha 0a3i KUIBCBKOTO MiCBKOTO LEHTPY
PENPOAYKTUBHOL Ta TIEpUHATATHHOI MEAUIIMHU. AHKETYBaHHS MPoBeieHo 156 BariTHUM MpH Mepiomy
BI3WTI JI0 JTiKaps aKylIep-TiHEeKOJIora 3 IPUBOAY BariTHOCTI.

Ho ocHoBHOI rpynu Oynu BkrodeHi 96 BariTHUX 3 HapKO3aIEXKHICTIO, KOHTPOJBHY TPYITY
ckianu 60 BariTHUX.

JI7ist OIiHKKM TPUBOTH BHKOPUCTOBYBaIM [ ocmitTanbHy mmikaxy tpusoru i aemnpecii HADS (The
hospital Anxietyand Depression Scale Zigmond A.S., Snaith R.P.),sika po3po6iaena A. S. Zigmond i
R. P. Snaith B 1983 p as1 mepBUHHOTO BUSIBJICHHS IEMpPEcii i TPUBOTH B YMOBaX 3arajJbHOMEIUYHOT
npakTtuku. lllkama HADS nns BuU3HaueHHs piBHS TPUBOTH Ta Jempecii HE BUKIWKAE TPYAHOIIIB Y
MaIieHTa i He BUMarae TPUBAJIOTO Yacy Ha 3allOBHEHHS 1 iHTepmperallito pe3yibTariB. lle mo3Bossie
peKOMeHTyBaTH ii JI0 BUKOPUCTAHHS B 3arajJbHOMEJIMYHIN MpPaKTUIl IJIs MEPBUHHOTO BHSBICHHS
TPHUBOTH 1 JIeTIpecii y NMaIli€eHTiB (CKPHUHIHTY).

[lIxana HADS npu3HadeHa I1si TOTO, MO0 JOTIOMOITH JIIKaprO Kparie 3p03yMITH eMOIliHUIA
CTaH i camonovyTTs namieHta. CtaH aenpecii i TPUBOTH MOXKYTh 3yCTpidaTHCs SIK CaMOCTiHO (Tpu
cTpecax, po3uapyBaHHs, BTOMH, Pi3HHUX TpariyHi mofii B ®UTTi), Tak i B SKOCTi CYIIPOBOAY JI0 TaKHX
CTaHiB 5K MOCTTPAaBMaTUYHUH MEePioJl, HEBPO3H 1 T. 1.

PexoMenpaiiii 110710 3aCTOCyBaHHSI IIKAJIH

[kana ckiagaeTbes 3 14 TBEPKEHb, SIKI OLIHIOIOTHCS 2 i IIKaIaMu:

e mimkan A - «rpuBoray (Bia aHri, «anxiety»): nenapui nyukru 1, 3, 5, 7, 9,11,13;

e i mkan D «enpecis» (Bix anri, «depressiony): mapxi nyHkTa 2, 4, 6; 8,10,12,14.

KoxHOMY TBepI’KEHHIO BIIMOBIAAIOTH 4 BapiaHTH BIAMOBII, 1110 Bi0OpaXaroTh rpaaariii
BUPaXEHOCTI O3HAKHU 1 KOAYETHCS 10 HAPOCTAHHIO TSHKKOCTI cumMnTomy Bix 0 6aniB (BiACyTHICTH) 10 4
(MakcHMalIbHA BUPAKEHICTB).

[pu iHTEpHIpeTalii TaHNX BPaXOBYEThCSI CyMapHHIA TOKa3HUK 0 KOXHiH mianmkani (A i D),
NPY [IbOMY BUILSIFOTECS 3 00J1acTi 3HAYEHB:

* 0-7 GamiB - HOpMa;

* 8-10 aniB — cyOKITIHIYHO BHpakeHa TPUBOTA / JICTIPECIS;

* 11 GauiB 1 BuIIle — KJIIHIYHO BUpa)KEHA TPUBOTa / JCMpecis.

st BU3HAUCHHS CTYIEHIO 33JJ0BOJICHOCTI XHUTTAM BHKOpHcTOBYBanu Lllkamy 3amoBosieHOCTI
#xUTTIM SWLS, sxa Oyna cTBOopeHa Tpyror0 BueHHX Ha domi 3 mpodecopom [linmep. Ll mkana
JIO3BOJISIE BUMIPSTH Cy0'€KTUBHHI PiBEHB MIACTSI.

Meroauka SWLS (The satisfaction with life scale) cknanaersest 3 5 BucnoBimoBanb, KOXHE 3
SIKUX OIIHIOETHCS 7 OATbHOO MIKANO0. [1icis mpoXomKeHHs TeCTy, MiJICyMOBYIOThCS Oau.

IHTepriperattist pe3y/bTaris;

31-35 OaiiB — IIOBHICTIO 3a40BOJIEHHH YKUTTIM
26-30 0aiiB — 3aI0BOJIEHUH KUTTAM

21-25 GaiiB — MalKe 3a0BOJIEHUI KUTTSIM
20 OaniB — HEHTpaNbHUN, HE BU3HAYUBCS
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e 15-19 6aniB — Maibke HE3aJOBOJICHUH JKUTTIM

e 10-14 GaniB — HE3aTOBOJICHHUH KUTTSIM

o 5-0 GaiiB — BKpail HE3aJ0BOJICHUH KUTTIM

CratuctiuHy OOpOOKYy OTpHMaHMX MJaHUX TPOBOAWIM 3 BHKOPUCTAHHSM KPHTEPIiIO
CrerofenTa Ta 3a gomoMoror emektponuoi mporpamu Microsoft Office 2007 for Windows XP
Professional, STATISTICA 6.0 (Stat. Soft. Inc. CIIIA).

PesyabTaru.

Harmre mocimimkeHHs moKasaio, 10 cepell BariTHUX 3 HApKO3alIeXHicTio BusBieHo 34,4% (33
KIHKH) 3 KJIIHIYHO BUPAKCHOIO TPUBOTOIO / ICTIPECIEr0, TOI SIK B KOHTPOJIBHIH IPyITi BUCOKHI PiBEHb
TpuBoru cknas 1,7% (1 xiHka).

CyOkJiHIYHO BHpakeHa TpuBOTra / JAEMpecis y BariTHUX 3 HAPKO3aJEKHICTIO BHSIBICHO Y
62,5% (60 xiHOK), y MaIi€eHTOK KOHTPOIbHOT rpynu — 8,3% (5 *xiHOK).

Haii0inpmmii  BiICOTOK BiAcyTHOCTI (HOpMa) TpUBOTH/ Jempecii CKiIaB y Malli€HTOK
KOHTpObHOI rpynu — 90% (54 xiHKM), HAWMEHIIHIA — Y BariTHUX OCHOBHOI Ipymnu — 3,1% (3 xiHKH).

Kinpkicte 6aniB, HaOpaHUX 00CTEXKYBaHUMH, BimoOpaskeHi B Ta0Ommmil.

Tabmuns 1. PiBeHp TpHBOTH y BariTHUX IOCIHIIKYBaHMX TPYI 3a ['OCHITaTbHOKO IIKAJIOO
tpusord i genpecii HADS, a6c.4.(%)

KinbkicTh PiBenn I rpyna II rpyna
oaniB Tpusoru (ocHOBHA) (KOHTpPOJIbHA)
n=96 n=60
0-7 Hopwma 3(3,1) 54(90)
8-10 CyOKJIiHIYHO BUpa)XeHa TPUBOTa / 60(62,5)* 5(8,3)
Jienpecis
11 i Bumie Kniniuno Bupaxena tpusora / 33(34,4)* 1(1,7)
Jenpecis

ITpuMITKH: * - pi3HUIA MO0 TTOKA3HUKa TPYIH KOHTPOITo goctoBipHa (p < 0,05).

[TinTBepHKEHHSM HAsIBHOCTI B 00CTE)KEHUX BAariTHUX 3 HAPKO3AICHKHICTIO MiJIBUILICHOTO PiBHS
TPHUBOTH Ta JIeTipecii cTaB BUCOKHUI piBeHb OaniB 3a ['ocmiTanbpHOO miKanow TpuBord i aenpecii HADS
(p< 0,05) mOPIBHSIHO 3 KOHTPOJIBHOIO TPYIIOKO.

[lin wac aHamizy piBHS 3aJI0BOJISHOCTI JKHUTTSM Yy BariTHUX 3 HApPKO3AJIECKHICTIO OyIo
BCTAHOBIIEHO, 1[0 OIUTBINICTH KIHOK Maibke He3amoBodeHuit kuTtaMm  40,6%(39 sxiHok) abo
He3an0BoJIeH KUTTsIM 50% (48iHOK), TaKOK € KIHKH, sIKi BKpail He3amoBoJieHi kutTsam 2,1% (2
KIHKH). 3 OCHOBHOI TpymH Maibke 3aJ0BOJICHHX XUTTAM Oyino 5,2% (5 kxiHOK) Ta 3a10BOJCHHX
KHATTSIM 2,1%(2 KiHKHM).

[Tpu owiHIi TaHUX KOHTPOJIBHOT IPyIH OYJI0 BCTAHOBJICHO, IO OCHOBHA KUIBKICTh JKIHOK OyIia
3a70BosIeHa KUTTAM 63,3% (38 kiHok). Takok 3HAYHA KiTBKICTh JKIHOK OyJia MOBHICTIO 3a/J0BOJIEHA
xutTsiM 16,7% (10 xkiHok) abo maiike 3amoBosieHa skutTsim 18,3% (11 xiHok). B koHTpobHiit rpymi 1
KiHKa OyJa Maiike He3a/I0BOJICHA KUTTSM, 10 ckiano 1,7%.

KinbkicTs 6aniB, HabpaHux 00CTEXYBaHHUMH >KiHKaMH, BioOpakeHi B Tabnui 2.

Tabnuus 2. PiBeHb 3a0BOJIGHOCTI JKMUTTAM Yy BariTHUX JOCHIDKyBaHux rpyn 3a llkamy
3a,10B0JIcHOCTI JXUTTsIM SWLS, a6¢.4.(%)

Kinbkictb PiBeHb 32/10B0JIEHOCTI KUTTAM I rpyna II rpyna
OaniB (ocHOBHA) (KOHTPOJIbHA)
n=96 n=60
31-35 MOBHICTIO 32JI0BOJICHUI KHUTTSIM - 10 (16,7)
26-30 3aJJ0BOJICHU >KUTTAM 2(2,1) 38(63,3)
21-25 Mailke 3aJI0BOJICHUH KUTTSIM 5(5,2) 11(18,3)
20 HEUTpaTbHUIA, HE BU3HAUNBCS - -
15-19 Maiike He3aJJOBOJICHHH KUTTIM 39 (40,6) 1(1,7)
10-14 HE3a/I0BOJICHUH KUTTIM 48 (50) -
5-9 BKpail He3a10BOJICHUH KUTTAM 2(21) -
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BucnoBku. Ha mincraBi pe3ynpTaTiB JOCHIIKEHHS MOXKHA CTBEPAKYBATH, 10 Y BariTHUX 3
HapKO3AJICKHICTIO BIIMIYAOTBCA 3MIHM TICHXOEMOIMHOI cdepu, a camMe TICHXOJIOTiYHA
Jle3amanTaiis y BUTIAAI CYOKIIIHIYHO Ta KIIHIYHO BHUPAXKEHOI TPUBOTH Ta JEMpecis, a TaKoXK
HE3aJI0BOJICHICTh SIKICTIO )KUTTSI.

[IpoBenene AOCTiKEHHS TTOKa3aj0 HEOOXIAHICTh CBOEYACHOI IIATHOCTHKY TTICHXOEMOITIHHOTO
CTaHy BariTHUX 3 HApPKO3AJIEKHICTIO Ta PO3pOOKY e(eKTHBHUX METOMIB MPO(IIAKTHKH Ta KOPEKIil
CTaHy XIHOK, IO CIIPHATUME HOpMaii3amii Ta MOKPALICHHIO IICHXOJIOTIYHOTO CTaHy, 3amodiraTuMe
PO3BHUTKY XPOHIYHOTO CTPECY Ta BHHUKHEHHIO COMAaTUYHUX YCKIIaIHEHb.
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Beryn. BukopucTaHHS OKCHIHOT KepaMiku Jisi BUCOKOTEMIIEpaTYPHUX 130JALIHHHX Ta
MIPOBITHUKOBUX MaTepiajliB CTAaBUTh 3aBJaHHS 110 BUBYEHHIO BIUIMBY TPHUBAJIOl TEPMIYHOI 0OpOOKHM Ha
il emexkTtpwuni BrmacTuBOCTi. llpoBemeni nmocmiau cCBigYaTh, IO B pe3ynbTaTi Takoi 0OpOOKH
BiZIOYBAIOTHCS 3MIHM B CTPYKTYpl Marepiaiy 3BUILHIOIOTHCS BiJ JIOMINIOK BHACHTIJOK 1X IUQY3ii 10
Kparo Mexi [1,2].

Pe3yabTaTu gociigKkeHHs.

B Hami#i poboTi MM BUBYAIM BIUIMB TPHBAJIOi BHCOKOTEMIIEPATypHOI 0OpOOKH
MOJIIKPUCTAJIIYHOT aJIFOMOMarHe3iajabHOoi KepaMikd Ha 11 eJleKTporpoBigHicTh. CyMa JOMIIIOK Yy
MoYaTKoBUX MaTepianax ckimaaana mist MgO - 0,3%, mis MgAIl,O4 - 0,5%. IlinsHOo oOmaneHi 3pa3ku
Marepiaiy TijyiaBaiu TeIoBiid o6pooui npu temmeparypi 1700 °C Bupomosxk 10, 30 Ta 75 roaus.
XapakTepucTHKa 3pa3KiB HaBeACHA B TaOJIMIIL, a OJIepKaHi pe3yJIbTaTh JOCIIIKEeHb Ha puc.1 - 3.

3araJibHOI0 3aKOHOMIPHICTIO AJIS1 BCiX 3pa3KiB € 3MEHIICHHs BEMYMHHU NPOBiIHOCTI (B 30HI
JOMIIIKOBOI MPOBITHOCTI) MpH 301IbIICHHI PO3MIPIB 3€peH MaTepiany BHACTIIOK TPUBAJIOl TEPMidHOT
00poOku. B Toii ke uac enepris akTtmBanii nposimHocTi (Q, pHc.2) Ta mnepeaeKCIIOHEHIIHHUI
MHOXHHK (Go, prc.3) JIHIHHO POCTYTh MPU 30UIBIICHHI PO3MIpy 3€peH. 3 pOCTOM TeMIIepaTypH BILIHB
po3Mipy 3epeH KepaMmikyd Ha BEIUYMHY ii MPOBIHOCTI 3MEHIIIYETHCS, a B 30HI BJIACHOI MPOBiTHOCTI
MPaKTUIHO HE3HAYHUM.
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Tabmuus 1. Di3uKO-TEXHIYHI BIACTHBOCTI KepaMiKM MiCisl JOJATKOBOI 0OpoOKW mpH
temneparypi 1700°C

Ne MaTeia Tepmin O06'eMHa Bigkpura Po3mip kpucTaiiB, MKM
Macu P TepMooOpobKK | Maca, r/cm® |mopucTicTh,%| min max MePEeBAKHUN
1 0 3.41 0.2 15 80 40
2 Mg O 10 3.48 0.1 35 125 100
3 g 30 3.50 0.1 50 | 175 125
4 75 3.51 0.3 95 260 190
5 0 3.45 2.1 5 25 10
6 10 3.47 0.9 15 70 25
7 | MOALO, 30 3.48 0.4 25 | 85 35
8 75 3.52 0.6 45 180 65
9 0 3.50 1.2 10 20 10
10| MaAkO: 10 352 05 15 | 60 20
11 o 30 3.55 0.4 20 75 30
12 | 2%Dy0s 75 3.59 0.4 30 175 50
8 727 527 395°C 8 727 527 395 °C
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Puc. 1. Temnepamypna 3anesicrnicmos npogioHOCH ANIOMOMACHE3IATbHOI KepamiKu nicist 000amKo8oi
mepmoobpodxu npu 1700°C (nomep macu 3 mabauyi). a) MgO; 6) MgAl.04; 6) MgAl204 + Dy,03
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Puc. 2. 3anesxcuicme enepeii akmusayii nposioHocmi 6i0 po3mipy 3epeH anioMOMACHE3IANbHOT KEPAMIKU
1- MgO; 2- MgAl;04; 3 - MgAl,O4 + 5%Dy,05
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Puc. 3. 3mintoeanns nepedekcnoHyitino20 MHONCHUKA 3A1eHCHO 6i0 PO3MIDY 3epeH
antomomaenesianvhoi kepamixu: 1- MgO; 2- MgAl204; 3 - MgAI,O4 + 5%Dy-03

Taky nmito TemoBoi OOpoOKM Ha BENUYHMHY IPOBITHOCTI aFOMOMArHe3ialbHOI KepaMiKh
MOJKJIUBO TIOSICHUTH 30UIBLICHHSAM OUISAXY HOCIIB EJIEKTPUYHOIO TOKY B CEpeAMHI 3epeH NpHu
301IBIICHH] TX pO3MIpiB, 8 TAKOXK 3MIHOIO CTaHy Ta TUIOIIMHHA MEX 3epeH BHACHIIOK AUQY3ii 10 HUX
JIOMIIIOK. XapaKTep 3MiHH eIeKTPOIIPOBITHOCTI Ta 11 QyHKIIIOHATBHA 3aJIeKHICTh BiJl TEMIIEPATYPH 3
POCTOM PO3MIpYy 3€peH KEepaMiKé MPAKTHYHO OTHAKOBHH SK I BUCOKOTEMIIEPATYPHHX i30JSTOPIB
(MgO, MgAI,04), Tak i aJ1s1 BACOKOTEMIIEpATyPHHX MPOBITHHUKIB Ha OcHOBI ZrO- [2]. B Toii e vac mi
JIBa KJIACH MaTepiaiiB MalOTh 30BCIM Pi3HUI MEXaHi3M MPOBIAHOCTI B 30HI Temmepatyp mo 1000°C. B
MIEPITUX TIepeBaXKae eJIeKTPOHHA (JIipJaTa) MPOBiHICTh, & OCTAHHI € I0HHUMU MPOBITHUKAMH.

BpaxoBytoun HaBeleHi MipKyBaHHS, MOKHAa BBaKAaTH, IO 3HIDKEHHS EJIEKTPOIIPOBITHOCTI 3
POCTOM PO3MIpiB 3epeH KepaMiKi He MOBHUHHE 3aJIeXaTH BiJl BUAY HOCis. A€, SIKIIO MPUITYCTUTH, 10
e} MPOIIeC JTIMITY€EThCS PO3CIFOBAaHHAM HOCITB Ha JOMIIIIKAaX, KOHIIEHTPAIIisl IKUX Ha MEKaX 3epeH Pi3Ko
30LIBIITYETHCS B TIEPi0J] TEPMOOOPOOKH, TO MOBEIHKA TAHUX MaTepialliB TOBUHHA BiJIPi3HATUCH. BiaTak,
PO3CIIOBaHHS €NIEKTPOHIB MIOBMHHO OyTH OUTHIINM, aH1K 10HIB, TOOTO 3HMKECHHSI €JIEKTPOIPOBIIHOCTI 3
POCTOM 3epeH MaTepially y BUIAJIKY i30JIATOPIB MOBHHHO OYyTH O1NTbIIIE iHTEHCHBHUM.

BucHoBkm. fIkmo B mepmioMy HaONMWKEHHI BBaXKaTH, IO HEMAae MOMITHOTO 3HIDKCHHS
KOHIIEHTpAIlii HOCI{B 3apsiB MiJl yac TepMOOOPOOKH KepaMiku (IO IJIKOM iIMOBIPHO), TO MEXaHi3M
PO3CIIOBaHHS Ha JIOMIIIKax HE MOXe OOYMOBITIOBATH 3HWKEHHS TPOBIHOCTI 3 POCTOM PO3MIpY 3€peH.
OTrxe, MepeBaKalOYUM YMHHUKOM Y PO3IJSIHYTOMY Hpoleci Moke OyTH 30imbmieHHs Audy3iiHOro
IUBsIXy ioHiB abo HUIXy Apeiidy eNeKTpOHIB MO BCbOMY 00'€My 3epeH IO iX BUXOJYy Ha MEXY,
MIPOHUKITUBICTD SIKOi 3HAYHO BHIA. [IeBHUI BHECOK 10 301IBIICHHS MPOBIIHOCTI BHOCHTbH, OUEBHUJIHO, 1
3arayibHe 30UTBIICHHS TIepepi3y MeX, SKe OJIHAK, Ie HEeIOCTATHE JUIS TOSCHEHHS CIIOCTEpPIraroyuoro
30LIBIIEHHST TPOBIAHOCTI MaikKe Ha JiBa TOPSAKH BEIUYMHH. Takuil TOTISA MOXe OYyTH IJIKOM
MIPUAHITAM JJIs TOSICHEHHST BUIIE3raaHol 3MIHH MPOBITHOCTI 130JISI[IMHOT Ta MPOBITHUKOBOI KEpaMiKu
B TIpotieci ii TpuBaoi TepMidHOi 00pOOKH, 110 IPU3BOIUTH IO POCTY PO3MIpIB 3€pPEeH MaTepiany.
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Beryn. OCHOBHOIO NMPUYMHOKO BTPaTH HECHOI 34aTHOCTI aBTOMOOIUIBHOI JOpPOrd B OaraThox
BHIIQJIKaX € IePe3BOIIOKEHHs 3eMiIstHOro nostotHa (3I1) 1, sk HAacmiOK, pyHHYBaHHS JIOPOKHBOTO OJISTY
(10). dns 3a6e3neuenns criiikocti 311 Ta MaKCHMAaIBHOTO 3aXUCTY BiJl IIEPE3BOJIOKEHHS IIapiB OCHOBH
JO moBepxHEBUMH Ta MiJI3EMHHMH BOJIaMH Ha aBTOMOOUILHHX JIOPOTaX BIAIITOBYIOTHCS JIPEHAXKHI
KOHCTpYKUii Minkoro 3aknaganns (JJKM3). Boxa mig MOKpUTTS MPOCOUYYETHCS LUISIXOM KaIllJIPHOTO
HIIHATTS Ta Yepe3 MOPH 1 TPILIMHH MOKPHUTTS, MOSABY SIKMX 1 pO3IOILN 1O IUIOILI TOKPUTTS IepeadadnuTu
3a37aJeriic HeMOXIMBO. TOMy, OCHOBHHM 3aBJIaHHSIM JPEHaXy € 3a0e3rledeHHs aKyMYJIFOBaHHS i
BiJIBeZICHHSI BOJIH 3 OCHOBH TIOKPUTTS B OYb-SIKMI TIEPiOJT PIYHOTO [IUKITY.

Y pobGoti [1] poO3riIsiHYTO BIACTUBOCTI JPEHAXHOrO MaTepiany, sKi BIUIMBAalOTh Ha
BOJIOTIPOTYCKHY 3JaTHICTh MPEHAKY Ta MIIHICTh aBTOMOOUIBHOI JOpOTH B muTomy. [[is BUBUEHHS
BJIACTUBOCTEH IpeHaXy Ta IMIIBUINCHHSI TPOEKTHOI HAMIMHOCTI ac(albTOOCTOHHOTO TOKPHUTTS B
poboti [2] Oyno Bukopuctano 3D—merosn Bu3Ha4YeHHs npocodeHHs depe3 mapu JJO. B pesynbrari
OyJ0 BCTAHOBJEHO, IO BIUIMB TOBIIMHHU, NOXWIY, Koe(illieHTa NPOHUKHOCTI Ta KOHCTPYKUIil
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JpEHYBaJIbHOTO MIapy BIUIMBAIOTh Ha €(PEKTUBHICTH BOJOBIIBEACHHS IPEHAKHOI KOHCTPYKLil. Aue
MUTAHHS IOJ0 MOPIBHAHHS PEXHUMIB Ta MPHUHIHUIIB pOOOTH MIIaHWX 1 MEeOEHEeBUX IPEHYBATbHAX
mrapiB B IKM3 aBtopamu [1, 2] HE po3rasHYTO.

Mertoto nanoi poOOTH € JOCTIHKEHHS PEXHMIB pOOOTH ApEHYBAIBHUX IIApiB 3 PI3HUX
MaTepiaiiB B TOPOKHIX KOHCTPYKIIISIX aBTOMOOLTBHHX JTOPIT 3aralbHOTO KOPHUCTYBaHHS.

J1a nocATHEHHS TTOCTaBICHOT METH HEOO0X1THO BUPIIINTH HACTYTIHI 3a/1a4i:

— OCTIANTH POOOTY IPEHAKHUX KOHCTPYKIIT MIJIKOTO 3aKIaJaHHs 3 IPCHYBaJIbHUMH ILapaMH
3 Pi3HUX MaTepialis.;

— TpoaHamizyBaTH e(EeKTHBHICTh PEXKUMIB POOOTH [pPEHAXHUX KOHCTPYKIM MITKOTO
3aKJIaIaHHs 32 YacOM BiJBEICHHSA Ta KIJIbKICTIO BIJBEIEHOI BOIH.

s BCTaHOBJICHHS 4acy, BIPOAOBXK SIKOTO BiJibHa BOJa 3HAXOAWUTHCS B KOHCTPYKTHBHHUX
mapax ImicJisi KOKHOTO BUIAIIHHS aTMOC(hEpPHUX OmajiB, 0co0anBo 5% 3abe3neueHHs [3], HE0OXiaHO
3HaTH dYac BIJBEICHHA BOAU 3 [APCHYBAJBHOIO INAPY, SIKUM 3aJCKUTh BiA KOHCTPYKTUBHHX
BJIaCTUBOCTEH Ta MatepianiB JJKM3.

HocnimpkeHHss poOOTH ApEHYBAIBHUX INAapiB 3 pI3HUX MatepianiB Oylo MpOBeACHO Ha
€KCIIEpUMEHTAIBHIM YCTAHOBII JOPOXKHBOI KOHCTPYKMii (puc. 1, 2), po3Mipd sKOi BiIIIOBiZarOTh
napametpam aBToMoOiTbHOI noporu 111 kareropii. [lepeans cTiHka KOpIycy YCTaHOBKH BJIAIITOBAaHA 3
OpPraHiyHOTO CKJa, IO JI03BOJIsAE OE3MOCepeHbO CrocTepiratu 3a (GopMmyBaHHSAM (GUIBTPALIHHOTO
MOTOKY B IpEHaXKHIHM TpaHILIE].

Y BepxHbOMY IIapi IpyHTYy OyJO BIAIITOBAHO HPSMOKYTHY APCHAXKHY TPAHLICIO INIMOMHOIO
0,25 M Tta mmpuHowo 0,25 M, 00KIIaIeHy MO MepUMeTpy reocuHTeTHuHIM MatepianoM ('CM). [Toxwun
nHa Tpanmei — 25 %.. Ha nHo Tpanmei mosepx poskiazeHoro no mepumerpy I'CM ykiazeHo
nepdoposany TpyOy I1BX, sxy nomnepearro O6yno ooropayro I'CM i3 nepekputrsam 0,1 M. JIpeHaxHy
TpyOy IIITBHO OOCHMIAHO MHTHUM KBapLOBHM KPYMHO3EPHUCTHM IMICKOM (pakmielo 2-3 MM.
OinpTpyrouy o0cumnky 3akputo kpasmMu I'CM 3 nepexputtsim 30 cM.

Jua BramTyBaHHS ApeHyBanbHOTO mapy B JIKM3 Ne 1 Oyio BHKOpHMCTaHO MHTHH IIeOiHD
¢pakiiero 20 — 40 mm ToBmuHOW0 0,12 M (puc. 1). BnamryBaHHs 11e0SHEBOrO I1apy 0OYMOBIICHE
THUM, IO BiH Ma€ TIOPUCTY CTPYKTYpY 3 KoedimieHToM ¢inbTparii 200 M/n00y, He 3aTpUMye BOILY, IO
JTO3BOJIMIIO OB €(hEeKTUBHO OCIHIAUTH POOOTY APEHAKHOT TPaHIIIE].

Jns BRamTyBaHHS MiIIaHOTO JpeHyBajbHOro mapy B JAKM3 Ne 2 BukopucToBYBaBcs
cepenHbo3epHUCTHI Ticok ToBmMHOWO 0,3 M (puc. 2). Ilpu npomy KoedimieHT ¢inbTparii micky
3aJJ0BOJIBHSIB OCHOBHIN BHMO31 I1I0JI0 BIACTHBOCTEH JApEeHYBaJbHUX IIapiB. A came BiH IOBUHEH OyTH
TakuM, o0 He BigOyBasocs yTBOpeHHs mrapy Boxau min JO, a atMocdepHi omaau, mo HAAXOIATh
Yyepe3 MOKPUTTA MPOi3HOI YaCTWHU B JPEHYBAIBHWI IIAp, MOBHICTIO MOCTYMAIXd B IMOPH I[HOTO
minanoro mapy. Buxoxasuu 3 miei Bumoru, koedimieHT ¢inbrparii micky — 5 M/100y.

PesyabTaTu fociaimikeHHss poGoTm apeHyBadbHuX mapiB. Ilin dac pocmimkeHHS
NPOBOAMIINCS BUMipIOBaHHA 00’eMy BiaBeneHoi Boxu o0ox tumiB JAKM3. Pesynbraté BumiproBaHb
HaBejeHi B Ta0i. 1 Tta 2.

Bopa Hanxoania Ha HOBEPXHIO IPEHYIOUYOTO MIapy 3a JOMOMOI0I0 CHCTEMH iMiTalii TOII0BUX
omaniB (puc.1l Ta 2), ska 3abes3medyBaja pIBHOMIPHHMI pO3MOALT BOJOTH IO IUIOIIMHI
EKCIIEPUMEHTAIILHOI YCTAHOBKH.

Tabmuns 1. 3aransauii 06’ em BigBeneHoi Boau JIKM3 Ne 1 3 npeHyBaJIbHUM IIApOM 3 TIEOHIO

, , . . 3aranpHuii | 3arajabHHI
O0’emM BOIH, O0’eM BigBeIEHOT Yac ,
Hara o o ; 00’em qac
AKAW HAIIMIIOB BOJIM ITiJT Yac chopMoBaHOIO | . .
MPOBEICHHS BigBenEHOI | BigBemeHHS
JI0 KOHCTPYKIIi1 c(hopMOBaHOTO MOTOKY tegopu,
eKCTIIEPUMEHTY Q. 1 HOTOKY Qs 1 < BOJIH BOIU
A Y i 1. Qzar.BizI., JI. t3ar.Bi21., XB
17.02.2020 25 8,6 26 10,6 206
19.02.2020 25 11,5 27 13,5 207
21.02.2020 25 11,8 26 15,8 206
Bcboro 75 31,9 79 39,9 619
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Tabnuus 2. 3aransauii 00’eM BiaBeaeHOI BOAU

JKM3 Ne 2 3 npeHyBaJbHUAM IIAPOM 3 ICKY

O0’em BOIH, , . . aranpHuil | 3arajabHHR
o O0’eM BiaBEIEHOT Yac R
Hata SIKUH ; 00’em yac
e BOJM IIiJT 4ac c(hopMOBaHOTO . . .
MIPOBEICHHS HaJIHIIOB 10 BiABEIAEHOI | BiABEIECHHSA
c(hopMOBaHOTO TIOTOKY teqopm,
CKCIIEPUMEHTY | KOHCTPYKIIil HOTOKY Qpin, 1 B BOOHU BOIH
Q3ar., JI. B Q3ar.Bi/:[., JI. t3ar.Biz[4, }:[063
24.02.2020 100 23,0 32 26,8 1 moba
26.02.2020 25 0,0 0 1,9 1 noba
27.02.2020 40 0,0 0 2,6 1 nob6a
24.02-07.03 165 23,0 32 495 12 mi6

Puc. 1. ExcnepumenmanvbHa ycmano8Kka 3 OPeHYBaIbHUM UAPOM 3 WeOHIO: a — mopyesd NIOWUHaA, 6 —
bokosa nrowuna, 6 —nodaia 600u Ha openysarvrul wiap, I, 11, 11l — 6ionoeiono 30nu npoeedenms
BUMIPIOBaHb, 1 — KOPNYC eKCRepuUMeHmanbHoi yemanosku, 2 — cucmema imimayii oowosux onaodig; 3
— 3aN08HI08AY OPEeHAXCHOI mpanuel — keapyosuil mumuil nicox gparyii 2—3 mm; 4 — npowapox I'CM;
5 — openasicna mpyba I[IBX diamempom 100 mm 3 omeopamu,; 6 — Opery8anbHull wap — Mumuti
webinv paryii 20—40 mm; 7 — ipyum — cynicox nuiysamuil, 8 — wiap OpioHo3epHUCIO20 NicKy, 9 —
6i08i0HULl omeip (kpan), 10 — nepeouss cminka Kopnycy eKcnepumeHmanbHoi YCmaHosKu 3 0peckia

26 5(32), June 2020

RS Global




Science Review ISSN 2544-9346

RIS

\
Ui n\\\"‘v

-

30

ki

25 s

6)

Puc. 2. Excnepumenmanbha ycmanogKa 3 OpeHy8aibHUM Wapom 3 CEPeOHbO3ePHUCTO0 NICKY: a4 —
mopyesa nIowWuHa,; 8 — OOKo8a NIOWUHA; 6 — nodaua 600u Ha Openysanvrull wap; I, 11, 111 —
8ION0OBIOHO 30HU NPOBEOCHHS BUMIPIOBAHD, | — KOPNYC eKCnepUMEHmMAanbHOi YCMaHo8Ku, 2 — cucmema
imimayii 0owosux onaodis; 3 — 3an06HIVE6AY OPEHANCHOL mMpanuiel — Keapyosuil Mumuil nicox Gpakyii
2-3 mm; 4 — npowapox I'CM; 5 — Openaxcua mpyba [IBX diamempom 100 mm 3 omeopamu, 6 —
OpeHY8aNbHULL WaAp — cepeOHbO3epHUCTUL NICOK; T — IPYHM — CYnicOK nuaygamut, 8 — wap
Opibnozepuucmoeo nicky, 9 — 8iogionuti omeip (kpan), 10 — nepedusi cminka xopnycy
eKCHepUMEHMAanbHOi YCMAHOBKY 3 OP2CKIa

B xoxi npoBenenns excnepumenTy Ha JJKM3 Ne 1 Gyio BusiBIeHO, II0 TpyOUacTUil IpeHax
MIJKOTO 3aKjajJiaHHs MpalloBaB B JBOX pexumax. Ilicis HaAXOIKEHHS BOAM B IieOCHEBHUi
JPEHKHUI 1ap, BoJia 0Jjpa3y MOCTymala B TpaHIIEo, Je BiiOyBanocs ¢popMmyBaHHs QibTpamiiHoro
noToky. CepenHiii yac BigBemeHHs Boau (Tabm. 1) ckmamae — 206 XB., cepelHs iHTCHCHBHICTh
BiJIBe/IcCHHS (CITIBBIJHOIICHHS KiJTbKOCTiI BIBEJACHOI BOAM 1O 4Yacy ii BiBEJCHHS) CPOPMOBAHOTO
noroky — 0,4038 s/xB. Ilporsarom HacTymHHMX 3-X TOAMH BOJa BifBoAMiIacs y QopMi Kpameib 3
inTeHcuBHicTIO — 0,0148 1/xB. BiamorigHo no Tadm. 1, Oyno BCTaHOBIIGHO, IO JPCHYBaJIbHUMA AP
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BigmaB 53,2 % Bij 3arajlbHOI KiIBKOCTI BOJAHM, IO Hadiknia 3a 3,4 roguan. Takum unaoM, JIKM3 Nel
IPALOBaIa 32 IPUHIUIIOM OCYIIECHHS.

B pesynbTaTi TpOBENCHUX EKCIIEPUMEHTANBHUX JociipkeHb Ha JIKM3 Ne 2 6ymo
BCTAHOBJICHO, III0 MPHU HAIXOJKEHHI BOJM y KiUIbKOCTI 25 7, sk i y Bumangky mias JIK Ne 1, micok
MOTJIMHYB Boxy Ta He BigmaB ii. Hamami B JIKM3 Ne 2 Hagiiinmuio me 75 1 Boaw, a B 3araibHiil
kimpkocTi - 100 n1. JKM3 Ne 2 mouana BiABOOWUTH BOXY TUTBKM IIPH Maibke NMOBHOMY HacHYEHi
MiIaHOTO Mapy y BHUIIAAI cPOPMOBAHOTO MOTOKY 3 iHTeHcuBHicTio - 0,7188 n/xB. Ilpotsarom
HacTynmHuX 1BoX 1i0 B JIKM3 Ne 2 wmagiiinuio me 65 n Boau. JlpeHyBalbHUI mIap TPUMaB BOIY
npotsirom 12 ai6 (tabxa. 2) ta BimmaB 30 % Bix 3aranmpHOi KinbkocTi Boau (165 i), mo Hagidmnuia, y
BUTIAAI Kpamenb. Takum umHoM JIKM3 Ne 2 posrmsganacs, sSIK KOHCTPYKIS, IO TPAIIOE 3a
NPUHIMIIOM OCYLICHHS, a ()aKTUYHO MpalioBaja 3a NPUHIMIIOM MOTJIMHAHHI. Pexxum poboTtu nBOX
tumiB JIKM3, 3rigHO pe3ynbTaTiB eKCIIepIMEHTANBHNX TOCIIIKEHb, BIAPI3HAIOTECA MIX CO000, TOMY
IO JIPSHYBAJIBHUN IIap 3 IMEOHI0O Ma€ CepelHI0 IHTCHCUBHICTH BomoBimBeneHHs 0,0645 n/xB, a
JIpeHyBaNbHUN map 3 cepennbozepuuctoro mcky — 0,0029 n/xB. IHTEHCHBHICTH BOJOBIIBEICHHS
JPEHYBaJIbHOTO INApy 3 CEPEeIHBO3EPHUCTOTO MICKY MiJi 4ac CPOPMOBAHOTO MOTOKY, mpu 23 %
BiZiBe1eHOI BoaH, cTaHoBUTH 0,7188 11/XB., a ApeHyBanbHOrO mapy 3 medHo npu 42,5% — 0,4038 n/xB.
3a YMOBH, IO KiJIBKICTh BOJH, SKa HAAIWILIIA HA APSHYBAIBHUIA [Iap 3 MiCKYy B YOTUPHU pa3u Oijiblie 3a
KUTBKICTb, SIKa HAIIMIIA HA APEHYBAIBLHUNA map 3 meoHto. [1opiBHIHHS pEXUMIB pOOOTH JABOX TUMIB

JKM3 naBeneno Ha puc. 3 ta 4.
53,2
I 30’0

B IKM3 Nel m/KM3 Ne2

60,0

50,0

40,0

X 30,0

20,0

10,0

0,0

Puc. 3. 3azanvnuii 06'em 6iosedernoi 600u

0,0700 0,0645

0,0600

ICTb

. 0,0500
0,0400
0,0300

0,0200

BOAOBiABeAEHHSA, 1/XB

CepeaHA iHTEHCUBH

0,0100
0,0029

0,0000

B KM3 Nel m JKM3 Ne2

Puc. 4. Cepeons inmerncusnicmos 60008i0gedennsi JJKM3 Nel ma J{IKM3 Ne2
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3rigHo puc. 3 Ta 4 BUIHO CYTTEBY Pi3HULIO peskuMiB podotu ABox tumiB JAKM3. BianosigHo
IO IIOT0, MOKHA 3pOOUTH HACTYITHI BHCHOBKH:

Metoau perymoBaHHA BOIHO-TeIuIoBoro pexumy 3I1 cmocobom apeHyBaHHS (LIUIIXOM
BJIALITYBaHHS APCHYBAIBHHUX IIApiB) MOXKHA MOJIIATH Ha!

- JIpeHyBaJIbHI IIapH, SKi MPAIOIOTh 32 MPUHIIUIIOM ITOTJIMHAHHS Ta HAKOTIMYyBaHHS BOJIOTH
B JOPOXHiil KOHCTPYKIIii;

- JAKM3, siki mBuako abo MOCTYIOBO BiJBOJISATE BOJY.

[upoko BigoMuMH, ajie IPAKTHYHO HE 3aCTOCOBYBAHMMH 3aXOJaMH 3 PETyJIIOBAaHHS BOAHO-
teruioBoro pexumy 31 e mapu 3 GiABTPYOUMX 3epHUCTUX MaTepiaiiB — MUTOTO IIeOHI0 abo TpaBito.
TopmuHa nux mapis 10-15 cm (3anexuTs Bif KpymHOCTI Marepiany) mumoc 3-5 cMm npiOHOro rpaBiro
3HM3Y 1 3Bepxy miapy. llpu ykmamansi npomapkiB 3 'CM Mixk mieOHEeM Ta TJITMHHCTUMHU IPYHTAMHU
3aMyJIeHHA Iapy He BiAOyBaTUMETbCA 1 He TMOTPiOHO JOJATKOBOTO 30UIBIIYBATH TOBIIUHY
JIPEHYBANBHOTO mapy. Taki mapw 3aBXAH MPamoTh 332 MPUHIUIIOM OCYIIESHHS, HE HAKOMUIYIOTh
BOJIy Ta IIBUJKO i1 BiZIBOJATH.

JpeHyBanbHi mIapu 3 MIiCKY, SIKi IIMPOKO 3aCTOCOBYIOTbCA Ui OyIiBHHIITBA JOPOKHBOI
KOHCTPYKIIii, He 3a0e3MeduyroTh IIBWUAKUI BiIBil BOAM 1 3a yMOBaMH pOOOTH MPAMIOIOTh Ha
nornnHaHHs. ExcriepruMeHTa bHO Oyiio BU3HAYEHO, IO JOKH JPEeHYBaJbHUHN HIap 3 MCKYy HE JOCSTHE
MEBHOI BOJIOTOCTI, TOOTO HE MOTJIMHE TICBHY KiJIBKICTh BOJIH, ITPAIFOBATH HA OCYILICHHS BiH HE Oye.

ToBmuHA MpPEeHYBAIBHOTO MIapy 3 MICKYy NMOBHHHA OYTH MTOCHTH BEIWKOIO JJIS TOTO, MO0
PO3MICTHTH BCIO BOJY, SIKa HAAXOIUTh, Ha TpuUBaiWd dac. [Ipu mOTprMaHHI yMOBH JOIYCTHMOTO
piBHS BiNBHOI TpaBiTallifiHOT BOAM B MICKy IMOBHHHA 3a0€3Me4YyBaTHCh MIIHICTb BCi€i JOPOKHBOI
KOHCTPYKIIii. SIKII0 piBeHb BHUIMUI 32 JOMMyCTHMY IMTO3HAYKY TO B TAKOMY BHUIIAJIKy MOXXE€ MAaTH MiCIle
normkokeHHs [10. JIpeHyBanbpHUIM 1mIap 3 MicKy, IO 3aJ0BOJBHSE 3a3HAYCHIM BUMOTaM, SIK ITPaBHIIO,
MPOEKTYIOTh 32 YMOBaMH pOOOTH Ha NMOTTUHAHHS. [Ipr MOKIMBOMY B3a€MOTIPOHUKHEHHI TTUHUCTHX 1
MII[AHUX YaCTUHOK HEOOXIgHO TmependavyaTd 30UTBIICHHS TOBIIMHM JIPEHYBAJIBHOTO IIapy Ha
TOBIIUHY, sKka nopiBHIOE 0,05 M — 0,15 M, B 3aJI€)KHOCTI BiJl BOJIOTOCTI 1 IIIIBHOCTI TITMHACTUX IPYHTIB
Ta 3EPHOBOrO CKiamy micky. [lpu ykmamanHi nporrapkiB 3 'CM MK MHiIIAHUMH 1 TJIMHHUCTUMHU
IPyHTaMH 3aMyJieHHS TWICKiB He BiZIOYBaeTbcs 1 TakoK HE MOTPIOHO JOJNATKOBOTO 301iNBIICHHS
TOBIIWHU JIPEHYBAJIHHOTO IIapy.
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ABSTRACT

The items of information technologies and their role in the protection and
maintenance of national security, as well as key problems related to
strengthening their influence in the world are considered in this article. The
modern world is a complex system, a space of global information technologies.
Modern information is the main determinant of society, and the rapid
development of information technologies, which penetrate into all spheres of
our lives, opens up completely new opportunities for social progress, as well as
certain problems and challenges.

Information technologies, which are used in almost all spheres of human life
and society, have become an attribute of modernity and directly influence
national security and mechanisms for its provision.

The introduction of information technology in all spheres of human life due to
the vulnerability and imperfection of computer programs and information

technology, as well as their availability, creates serious risks and threats, both
for ordinary citizens and for entire states.

The role of information and information technology in the modern world is
extremely great. Together with the rapid development of information
technology, new and already known information risks to the national security
of the state to society as a whole and to each individual citizen are emerging.
On the basis of the national interests of Ukraine in the information sphere,
strategic and current tasks of domestic and foreign policy of public
administration dealing with the ensuring of information security as a
component of the state security sector are formed.
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IMocranoBka mnpodsieMu. B ymoBax iH(popmaTH3alii cycriibcTBa mpodjeMa 3a0e3meyeHHs
JIepyKaBHOT Oe3NeKn He TiBbKW 30epiraeThCs, ane i HaOyBae psiJi HOBUX OCOOJIMBOCTEH, MOB'SI3aHHX 31
3poctaHHsM poii iHdopmanii B cycniibeTBi. [HpoOpMmaniiiHi TexHOmorii MOXyTh, SIK 3abe3medyBaTd
cTaOUTBHICTh 1 O€3rMeKy, Tak 1 3arpoXKyBaTH IIUM JBOM KOMIIOHEHTaM. 3 ojJHOro OoKy, iHdopmariiiai
TEXHOJIOTIT MO)KHA BHUKOPHCTOBYBATH JJIsI TIOIIUPEHHS Ta OOMIHY i/lesMH Ta CTparerisiMd B 00JacTi
Oesreku, A1 OpraHi3ailii JOTOMOTH B MHPOTBOPYMX MICIsIX, & TaKOX JJIs 3MIHCHEHHS 1 KOOpAWHALIT
IJIaHIB Ta omepamii moxo 3abesmeueHHs Oe3neku. BOHM € BayKIMBOIO CKIIAJOBOIO BCIX JIEprKaBHUX
oreparlii o 3a0e3meucHHI0 OE3MeKH, Bim 300py po3BiAyBalbHOI iH(pOpMaIii 10 KOMaHTyBaHHS 1
KoHTpomo. OnHak, 3 iHmoro 60Ky, iHpopMariiiHi TeXHOIOTiT MOXYTh OyTH BUKOPHCTaHI TAKUM YHHOM,
100 3arpoXKyBaTh CTaOUIBHOCTI 1 Oe3meku AepxaBu. [IpoTHBHUK MOke 3HUIIUTH KOMYHIKaliiHi cCHCTEMU
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3a monoMororo ¢izuuHoi 30poi (6oMOuM, pakeTH) i eJIeKTpOMAarHiTHOI 30poi; BUKOPHCTOBYBAaTH 3acoOU
MacoBoi iHdopmartii (3MI) amst mormmpeHHs OpexHi 0 BCbOMY CBITY; a TAKOXK MPOHUKHYTH 200 aTaKyBaTH
KOMIT'FOTEPHI MEPErKi 3 METOIO OTPHMAaHHS CEKPeTHOI iH(popMaIrii abo IMOIIKOMKEHHS JaHUX 1 CHCTEM.

AHaJi3 ocTaHHIX 0CHiTKeHb i myQaikaniii. [TutanHs nos’s3aHi 3 iHGQopMaIiHO OE3MEeKOI0,
npobaeMaMu iHQOPMAIIITHOTO CyCcHiIbCTBA Ta 1HPOPMAIIHNX BiIH JOCHTIIKYBAM TaKi HAyKOBII, SIK
B.B. Bputkos, C.B. JIy6oscekuii [1], B.B. T'aduep [2], M.B. I'yuamoxk [3], O.B. Kazapin, B.}O. Ckub0a,
P.A. Wapsmos [4], C.I. Kyszina, J{.O.Mskinuenko [5], B.®. lanprin [6] Ta inHmi. ocmigauku
BiJI3HAYAIOTH iICHYIOUi Ta MOTEHILIHHI PU3MKHU y BITUM3HAHIN iHQopMauiiiniii chepi: He30anaHCOBaHICTh
TIOJIITUKO-TIPaBOBOi  0a3W, BIACYTHICTh HeoOXimHOI iH(pOpMamiiHOI iHPPACTPYKTypH, TpoOIeMH
BXOJIKCHHS YKPATHCHKOI Aep>KaBH y CBITOBHH iH(DOpPMAIIHUI TIPOCTIip TOIIO.

Mera pgochaigskeHHsi. BuszHaunTH npuHOMNM 3a0e3ME€YeHHS JAEpKaBHOI Oe3meku 3
3aCTOCYBaHHSAM 1H(GOPMAIIHAX TEXHOJOTIH.

3B’A30K myOJikanii 3 MIAHOBUMH HAYKOBO-AOCHiIHUMH poboTtamu. CTaTTs HammcaHa B
pamkax HJ/IP «Po3poOka cucremu pealimitamii MeAWKO-IICUXOJOTIYHOTO CIPSIMyBaHHA 0ocobaM B
yMoBax iH(popMamiiHO-TICHXONOriYHO1  BiffHW» (TepmiH BukoHauHs 2020-2022 pp., HOMep
neprkpeectpariii - 0120U101304).

Buxnan ocHOBHOro MaTepiaJy.

Ha cporoiHi o0CHOBHUM 3MiICTOM PO3BHUTKY JIIOACTBA BBAKAETHCS IIEPEXiJ Bijl iHAYCTPiaIbHOTO
CYCIITBCTBA JI0 MTOCTIHAYCTPialibHOI cTafii po3BUTKY B (hopMi iHGOpMAIIITHOTO CYCITiTbCTRA.

B indopmarniiiHoMy cycHiIbCTBI BUPOOHHIITBO 1 CHIOKUBaHHS iH(QOpMAIlii € HalBaKITUBIIIIAM
BUJIOM JIisUTBHOCTI, 8 iH(opMaIlisi BU3HAETHCS HAHOUIBII 3HAYYIIIMM PECypCOM, HOBI iH(pOpMaIliiHi Ta
TEJEKOMYHIKAI[iifHI TEXHOJIOT1l CTal0Th 0a30BUMH TEXHOJIOTISMH, a iH(hOpMAaIliiiHe cepeoBHUIIIE MOPSIT
13 COLIIAJIBHOIO Ta €KOJIOT1YHOIO — HOBUM CEPEIOBHILEM IPOKUBAHHS JIFOJHHU.

[ndopmaniitae cycninbecTBO hopMyeThes B mpoleci iHGopMaTH3aliii, 1110 Mae Ha yBa3i mpoiec
BIIPOBADKCHHS 1H(GOpMaNiiHUX TEXHOJOriM B yci cdepu mmoacbkoi misubHOCTI. [HMOpMamiiiHi
TEXHOJIOTi] BUKOPHCTOBYIOTHCS CHOTONHI TMPAKTHYHO Yy BCiX cepax KUTTEMISUIBHOCTI JFOIWHU 1
CYCIUIBCTBA 1 Oe3mocepeIHbO BIUIMBAIOTH HA HAIliOHAJbHY O€3IeKy, MOB'S3aHy 3 3aXHCTOM YKHTTEBO
BOXIIMBUX 1HTEPECIB OCOOMCTOCTI, CyCIJIBCTBA 1 Jep’KaBU BijJl BHYTPIIIHIX 1 30BHIINIHIX 3arpo3, a
TaKOXK MeXaHi3MH ii 3a0e3neueHus[7].

I'mobGanpHe BHUKOpHCTaHHS iH(POPMALMIHHUX TEXHOJOTiIH, 3 OJHOrO OOKYy, MPH3BOIUTH [0
3aJIeKHOCTI HalllOHANBHOI OE€3MeK JepkaBH Bij 3axuileHocTi iHdopmamiitHoi iHpacTpykTypu. 3
iHImoro OOKy, piBeHb PO3BHUTKY iH(pOpMamiitHoi iH(pacTpyKTypu TIOBHHEH 3a0e3redyBaTh
e(heKTUBHICTh MPOBENIEHHS JIEP’KABHOI MONITHKY (320€3IIeYeHHs OpTraHiB JepaBHOI BiIaJy TOBHOKO i
JIOCTOBIPHOIO iH(OpMaIli€to, 3a0e3MeueHHs] CydYacHUX iH(GOpMAIiiHUX BIHOCHH B cdepi Oi3HeCy;
peadmizaiist epeKTHBHOTO MeXaHi3My BKIIIOUCHHS iH(OPMAIiHHOTO pecypcy B rOCHOJApChKHIT 000pOT;
3a0e3reyeHHs MpaB rPOMa/IsH Ha iHPOpMAIIifo Ta iH.).

B Vkpaini perymoBanHa iHdopmamiiHOi Oe€3MeKH 3AiHCHIOETHCS 3a JONOMOIOI0 TaKHX
HOpMAaTUBHO-TIpaBoBuX akTiB: KoHcturymis Ykpaiau, 3akoH Ykpainu «[Ipo iHpopmarito», 3akoH
Vkpainu «IIpo HamionaneHy nporpamy indopmaruszanii», Yxa3 Ilpesunenta VYxpainum «IIpo
Hoktpuny inpopmauiiiHoi Oe3nexu Ykpainny, Konuenuis HanioHanbpHOT Oe3nekn YKpaiHu.

HamionaneHa iHopMariiina Oe3neka € KOMIUIEKCHHM —TOHSTTAM, SIKE IO-Pi3HOMY
PO3KpUBAETHCA B PI3HUX IyONIYHUX JOKYMEHTaX, HaBUaJIbHUX TOCIOHWKAaX, CTaTTsAX. BoHa He
o0MeXyeTbCsl TUIBKH 1H(GOpMaliiHOWO O€3MeKol0 JAep)kaBH, HOro opradiB, cdep 00OpoHH Ta
BHYTPIIITHBOT ITOJIITHKH.

JokTtpuHa iHpoOpMaIiiiHOi Oe3lmeku pOo3rIsgae B SKOCTI 00'€kTa 3axuCTy 30aaHCOBaHi
iHTepecH 0cOOMCTOCTI, CYCHiNbCTBA 1 AepkaBu. be3 oxoponu iHpopmaniiiHux iHTEpeciB 0co0ucTOoCTi 1
rpoOMaJsiHUHA HEMOJIMBO CHPUHHSATTS JAEpKaBU SIK Cy0'€kTa CYCHIJIBHOTO JOrOBOpPY 1 HOCIs
CYBEpEHITeTy, 0€3 SIKOr0 HEMOXKJIMBUH 3aXMCT rpOMajisiH. TakoK BCepeIrHI MOHATTSA 3HAXOIUTHCS 1
3axucT iHpopMmauiiHOi iH(YPACTPYKTYpH, SKHHA 3AIHCHIOETBCS NPOrpaMHUMH, (QI3UYHAMH 1
TEXHIYHUMH 3ac00aMH, 3a0e3nedeHHs 0e3IeKH HayKOBUX PO3POOOK 1 HOy-Xay.

[lig HamioHaNbHOIO O€3MEeKOI0 B IM(POBOMY MPOCTOPi, IO BKIOYAE 3a0e3MCUCHHS
iHpopMmaliiiHOl Oe3rmeKn 0COOMCTOCTI, CYCHUIbCTBA, JACPXKaBM Ta 1H(YPACTPYKTYpH, PO3YMIETHCS CTaH
3axMIIEHOCT] 1H(OPMALIHHOTO CepeoBHIIIA, 110 TApaHTYE, B MEPIIy Yepry AOTPUMAaHHS NpaB 1 3aKOHHUX
IHTepeciB 0COOMCTOCTI B iH(OpMarikiHii cdepi, KoM MOBHICTIO 3a0€3MMeYyIOThCS IX 3aXUCT, peaizalisa Ta
MO>KJTMBOCTI PO3BUTKY HE3JICKHO BiJ KITPKOCTI Ta SIKOCTI BHYTPIIITHIX 1 30BHIIIHIX 3arpo3.
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3aKkoHOJABCTBO YKpaiHM IIONO HamiOHaJIbHOI Oe3meku BH3HAvae iHpopMaliiHy Oe3mexy
BOKJIMBOIO CKJIAIOBOIO HAITIOHATBHOI Oe3Meku. 3HaunMICcTh iH(MOpPMAMiHOI Oe3MeKH TOSCHIOETHCS
THM, IO, TO-TIEpIIE, HAIlIOHANBHI 1HTEPECH, PHU3WKH, YIPABIiHHSA IUMH PHU3UKAMH PEaNTi3yIOThCS
TiNBKKM Yepe3 iHdopMmauiliHy cdepy; mo-Apyre, JioAuHa Ta ii mpasa, iHpopMaris Ta iHdopMmamiiHi
CHCTEMH Ta TpaBa Ha HUX — II¢ OCHOBHI 00’€KTH HE TUIBKH HAITIOHALHOI Oe3meku B iHdopMariitHii
cdepi, ame i OCHOBHI eeMEHTH BCiX 00’€KTiB Oe3lekw B YCiX Taiy3sx; Mo-TpeTe, iHdopMalliiiHa
CKJaJoBa € TIpUTaMaHHOIO OyIb-AKii cdepi KHUTTEMiSNBHOCTI cycmiibeTBa. OO ekTaMu
iHpopMaLiifHOT Oe3NeKu € IoAWHA, CYCHUIBCTBO Ta JepXaBa, 3a0e3ledeHHsI iXHiX IHTepeciB €
3aBIaHHAM iH(DOpMaIliiiHOT Oe3meKH.

BaxnuBuM KpoKOM y 3aXWCTi HAIlOHAIBHUX iHTEpeciB YKpaiHu B iHQoOpMamiiHIA cdepi
cTayio 3arBepkeHHS Ykazom [Ipesupenra Ykpainu Bim 25 mrotoro 2017 p. Ne 47/2017 [lokrpunu
indopmariiinoi 6esnexkn Ykpainu (Hokrpura—2017) [8]. ¥ Hoktpuni—2017 Bu3HadeHO ii MeTy Ta
MIPUHLIMITY, HAIllOHAJTBHI 1HTEpEeCH Ta aKTyalbHI 3arpo3W HaIliOHAIFHUM IHTEpecaM i HaIllOHAJIBHIH
Oesmeni YkpaiHu Ta NpiOpUTETH Jep)KaBHOI MOJITHKK B iH(popMamiliHiil cdepi, a TakokK MeXaHi3M
peamizanii JokTpunu. Ik ocobnmBuii iHCTpyMeHTapii nocsarHeHHs MeTn Joktpuna—2017 Bu3Ha4ae
CHCTeMY KOMYHIKaIliif — CTpATeTIYHUX, YPSAOBUX Ta KPU30BUX — K CIIEMiai30BaHuX (Pi3HOPIBHEBUX,
pi3HONpEMETHUX Ta PI3HOCYO €KTHHX) KOMIUIEKCIB 3aXO/iB 3 peaiizaiii Jep:kaBHOI MOJITHKUA B
3a0e3MedeHHI iHhopMaIliiiHOT Oe3neku YKpaiHu.

3nauenns Joxtpuan—2017 sk y mmomuHi mpoTudiil 3arpo3am iHGopMaiiHii Ta HaIllOHATBHIH
Oesmerii YkpaiHu, OCy4acHEHHS BEKTOPHOCTI MisUTRHOCTI JepiKaBH y 3aXUCTi iH(OpMamiiHOTO
NpoCTOpy KpaiHW BiJ 30BHIIIHBOI iH(OpMamiiiHOi arpecii, Tak i 3 TOYKM 30py BIOCKOHAJCHHS
HOPMAaTHUBHO-TIPABOBOTO PETyIIOBaHHA iH(OpMAIliitHOI chepu € Oe3rmepedHuM.

B ocHOBi HamioHanmpHOI iHOpMaIiiiHOT Oe3leKkn 3HAXOAATHCS TEXHIYHI, MPOrpaMHi Ta
HAyKOB1 pecypcH, sKi, 3 ogHOro OOKy, cami € 00'€éKTOM 3aXHUCTy, 3 IHIIOrO OOKy, 3a0€3NeUylTh
Oe3neKky. 30UIBIICHHS MOTYXXHOCTI IIBOTO PECYpCy CTa€ OJHMM 3 OCHOBHUX 3aBJiaHb JCPKaBU B
HdpoBy epy.

3a oOCTaHHI KiJbKa JECATHIITH CBIT TIOBHICTIO 3MIHHMBCS, 1 OUIBIIICTh KOMYHIKaIlii,
¢biHaHcOBHX TpaHcakiid, iH(opmamiiiHux apxiBiB morpanuiu B IHreprer. Lle 30impmmio ix
JIOCTYIHICTh Ui TPETiX 0ci0 B MOPIBHSAHHI 3 €MOXOK TIIbKW MarepiallbHUX HOCIiB, 1, BIATIOBIIHO,
Pa3oM 3 IOCTYIHICTIO ITiBUIIHAIIACS i BPA3JIUBICTb.

IHTepecH 0COOMCTOCTI 1 CYCHIJIBCTBA, IO BHPaXXalThes y 30epexeHHi iHdopmaliii abo B
3aXUCTI BiJl JECTPYKTHUBHOTO iH(OPMAaiHHOTO BIUIMBY, MOCTIHHO MiJNAIOTHCSA 3arpo3aM, B OCHOBI
SKUX TIOJISITAa€ He TITBKU KOMEPIIHMIA, a i ICUXOJIOTIYHMIA 200 ie0oriuHui iHTEpec.

InTepecu nepxaB B obnacti iHpopMaliitHOi Oe3meku, B CBOIO Yepry, TAKOXK 3HAXOIATHCS TIiJT
yIapoM HE TUIBKH XaKepChbKHX YIPyNoOBaHb, a i OKpeMHUX JepkaB. Y UHCII 3arpo3 NparHeHHs
OKpeMHX JepiKaB JOMIHYBaTH B MiXKHapogHOMY iH(popMarlliiiHomy modi. Lle BupaxaeTbcs He TiTbKU B
CHUCTEeMATUYHOMY 3HIDKEHHI 3HA4eHHS MDKHAPOJHUX OpraHi3aiii, B TOMYy 4YHCIi B HEBU3HaHHI
3HAYMMOCTI NMPUUHATHX HUMHU JIOKYMEHTIB MIKHApOJHOTO IpaBa B raiy3i iHpopmariiiHoi Oe3mnekw,
ase i B KOHKPETHHX JIisiX.

[ndopmaniiini TexHosorii chOroaHi HaOynIu TIOOATBHUN TPAHCKOPAOHHHUH XapakTep, IO
CTBOPIOE HEMOXJIMBICTh SIK X PETyJIIOBaHHS HAa HAI[IOHAILHOMY piBHI, Tak i OE3MOMITKOBOTO
BUSIBIIEHHS JKepen 3arpo3 [9].

Cucrema indopMamiifHuX 3arpo3 iCTOTHO 3MiHWJacs 3a OCTaHHI pokH. KpiM XakepcbKHX
yIpyNoBaHb 1 TEPOPUCTUYHUX OpraHizaliid, a TaKoX TPAAUIIHHO TPOTHOOPUYMX 1HO3EMHHUX
PO3BiAyBaJbHUX OpraHizallild, TE€HEpPyBaTH 3arpo3d IOYaJlM eKCTPEMICTChKI — opraHizamii i
JECTPYKTHUBHI CEKTH, SKi YacTO HANpaBIAIOTHCS CIy)XOaMH pO3BiAKH. 3arpo3u TMOCHIIMIIUCS,
NoYacTilladu CIpoOH MEpEeXONJIeHHsI YIPaBIiHHS 00'€eKTaMH KPUTUYHOI iHPPAaCTPYKTYpH, OCSTaHHS
Ha JiepKaBHI iHPOPMAIIiiiHI pecypcH i Mepexi.

3a0e3neueHHs HauiOHaJIbHOI iH(pOPMAaLidHOT Oe3MeKH MOKIAJAEThCs Ha HACTYIHI CIyXO0H i
opranizanii: Pama HamionanmpHOi Oe3neku i 00OpoHM VYKpaiHM; OpraHd BHYTPIIIHBOI Oe3neKu;
JIep’KaBHI OpraHu, sIKi BCTaHOBIIOIOTh CTaHAapTH B o0JacTi 3axucry iHdopmarii, Oe3rnexn
iHpOpMAaIIHHIX MTOTOKIB; HAYKOBI YCTAaHOBH; IHCTUTYTH TPOMAISHCHKOTO CYCITUIHCTBA Ta 1HIIII.

Bci yuacHuku mpoueciB 3abe3nedeHHs iHpopMaliiiHoi HallloHAIBHOI Oe3MeKku B HUPPOBOMY
CBITI IIOBMHHI ITPALIOBATH Y B3a€MOII1, BIq4yBalO4YH MOTPEOH OJMH OJHOTO 1 3MIHY KOH'FOHKTYPH.
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€auHnil npouec 3abe3nedeHHs iHPopManiiiHoi Oe3nekn € Oe3nepepBHE 1 B3a€EMOIOB'sI3aHE
3aCTOCYBaHHS NPEBEHTUBHUX, 3aXMCHUX 1 CIIPSIMOBAaHMX Ha MOCHIJICHHS IO3MLII 3aXO0iB HACTYITHOTO
XapakTepy: TeXHIYHHUX; OpTaHi3aliiHuX; aHATITHIHHUX; MPOMAaraHINCTChKUX; MIXHAPOTHO-TIPABOBHX;
KaJpoBHX; (piHAHCOBO-CKOHOMIYHHX; PO3BiLyBalbHUX.

Bci 3axomm moBuHHI OyTH CHpsMOBaHI Ha 3HWKEHHS DPIBHSA 3arpo3, MPOTHO3YBAaHHS HOBHX
PYBHKIB, BIAOMTTS HamaiiB, JIKBIJAIIIO IX HACIINKIB, HAPOIIyBaHHS TEXHIYHOTO, iJ€OJIOTIYHOTO Ta
iH(opMaliHOrO MoTeHIiany, 3a0e3nedeHHs iHPopMaIliifHOT Oe3MeKn JepKaBy, TPOMAJISH 1 CYCIIUIBCTBA.

Indopmaniitni TexHONOTIi iCTOTHO BIUIMBAIOTH 1 Ha XapakTep 3arpo3 HamiOHaIbHINM Oe3mer.
OcTtaHHIM YacoM T0YaB MIMPOKO BHKOPHUCTOBYBATHCS TePMiH KiOepTepopn3M, TOOTO TEPOPUCTHYHI il B
BipTyasisHOMY TipocTopi. KiGeprepopmsm Bkiodae B ceOe omeparlii, SKi KOMIPOMETYIOTh, 3aBIAlOTh
HIKOJIY 1 3HUIIYIOTH iH(POPMALIi0, IO 30epiracThcs B KOMIT'IOTEPHUX MEpeXkKax; KOMITIOTepHI BTOPrHEHHS 1
3aCTOCYBaHHS MepexeBux «cHipdepoB» (Sniffers) mms mpociayxoByBaHHS TenedOHIB, BHKOPHUCTAHHS
IIKiJUTHBOTO MPOrpaMHOTO 3a0e3MedeH s, a caMe KOMITTOTEPHUX BipyCiB, XpoOakiB i TPOSHCHKHX KOHEH.
Jlo HuX BiJHOCATHCS aTakd THITy «BiMOBa B oOciyroByBanHI» (DoS), siki 3ynuHsIOTE a00 MOPYLIYIOTH
poboTy MepekeBHX KOMITIOTepiB, 1 «aedeiic» (Deface), mpu sikiii cTtopiHka BeO-caiiTy 3aMiHIOEThCS Ha
IHIITY (SIK TIPaBHIIO, 3yXBaJIOTO BUy: peKJIama, MOTIepe/KEeHHS, 3arpo3a i T.11.).

3pocTaroua 3arpo3a KibepaTak Mo)ke OyTH TIOB'S3aHa 3 TEHICHIISIMH 1 PO3BUTKOM
iHpopMaLiiHNX TexHOMoTid. OCHOBHUMH TEHACHLISIMH €: MOIIUPEHICTh, MOOUTBHICTh, IHCTPYMEHTH
B3JIOMY, BPa3lIUBICTh 1 Oe3rmeka.

Indopmariiitai TexHONOTII CTalOTh BCe OUIBII BCEOCSHKHUME 1 B3a€MOIIOB'S3aHUMHU. BoHH
MOLIMPIOIOTECA TI0 BCBOMY CBITY 1 IHTETPYIOTBCS Yy BCE MOXIIMBE: BiJl MPUIAAIB 1 TPaHCTIOPTHHX
3aco0iB 70 mpormeciB 1 iHGpacTpyKTyp. ABTOMATH3AIisl Ta MiAKIIOYEHHS 3pOCTAIOTh CTPIMKUMHU
TEMIIaMH, YOMY CHPHUSIOTH TOCSITHEHHS B 00JIaCTi OOYMCIIOBAILHOI TEXHIKH 1 TEIEKOMYHIKAI[iTHIX
TexXHoNOriH. [laHa TeHAeHIiss NocwWiIroe mpobiemu iHGopmaniiHoi Oe3meku. 30UIBIIYETHCS YHUCIO
3JI0YMHIIIB, LJIeH, a TAKOXK MOKJIMBOCTEH BUKOPUCTOBYBATH, PYHHYBATH i cabOTYBaTH CUCTEMH.

Indopmartis Ta indopmariitHi TeXHONOTIT CTafOTh Bee O1bIT MOOITEHUMHE. Jlfoam 1 mpuCTpoi
MOXYTh TepeOyBaTH JI¢ 3aBTOJHO, INpOorpaMHe 3a0e3MeueHHS Ta JaHi MOXYTh 30epiratucs i
nepenaBatics B Oynb-sKOMYy MicIli i B Oyab-sIKMil 9ac depe3 eJeKTPOHHY MoIuTy, [HTepHeT i
OJTHOPAHTOBI MEPEXKi.

[HCTpYMEHTH 1 METOIH, 10 BUKOPHCTOBYIOTBCS /ISl aTAKW HAa KOMITTOTEPHI MEpeXi, CTAaroTh
BCe OUIBII YMCICHHUMHU. BOHU OCTYNHI Ha pi3HUX BeO-caiTax. 3a JACSIKMMH OIIHKaMH, B JIaHUH 4ac
icuye 6inbie 60 000 KoMI'TOTEepHUX BipyCiB.

OcHoOBHa TeXHOJIOTIS 3aBXkIu Oyae Matu ypasnuBocTi. KpiMm Toro, iHcaiigepH, o MarOTh
JocTyn 10 iHdopmarlii, OyayTh 3MIHCHIOBATH HABMHCHI JIii IIMHUTYHCTBA 1 caboTaxxy. TakuM YMHOM,
BOXIIMBUM KOMIIOHEHTOM OY/b-KOI Nporpamu Oe3NeKd € 3AaTHICTh BHSIBIISITH 1 pearyBaTH Ha
BUHUKAIOUi IPOJIOMH B Oe3Ieli.

KoMrutekcHHH 3aXHCT KOMITFOTEPHOT MEpeKi Cy4acHOTO PiBHS BUMarae BUKOPHCTAHHS Pi3HUX
3aco0iB OE3leKH, TaKUX SK CHCTEMU BUSBICHHS MEPEXKEBUX aTaK, CUCTEMH 3aXHCTy BiJ clamy,
aHTHUBipycH, Opannmayepu (firewall), ckanepu Oe3nexu i T.4. s BHUSBICHHS 3arpo3 Ha MpPaKTUI
BUKOPUCTOBYETHCS BEJIMKUH AaCOPTHMEHT CIELiali30BaHUX CHCTEM: aHali3aTOPH MEPEKEBHX
MPOTOKOJIB, CHCTEMH MOHITOPUHTY MEpEXi, SK aKTHBHUH KOMIIOHEHT - CHUCTEMH TeCTyBaHHS
HaBaHTaXeHHS. TakoX IHUPOKO BHKOPUCTOBYIOTHCS — AHTHUBIPYCH, MDKMEpEKEBI  €KpaHH,
Kkpunrorpadiuni 3aco0u 3axucty iHopmanii, cuctem BusiBieHHs arak (IDS) Ta inm. Opnak Bei mi
3ac00M 3aXHCTy 3aCTOCOBYIOTHCS MEPIOJUYHO, BUXOISYM 3 CyO'€KTHBHUX pillleHb aJMiHICTpaTopiB
MEpExi, SIK IHCTPYMEHT JIJIsl BUPIIICHHS BXKe BUHUKIIO! IPOOJIeMH 1 JUIIe 3pijgKa — Jiisi MpodiTaKTHKH.
Meronu aHami3y CHpsMOBaHI Ha BHSBIEHHS 3a3/ajieTilb BiIOMHX i ONKCAaHUX B JITEpaTypi 3arpos,
OTXKe — JaJeKO He 3aBKAM MaloThb MOXJIMBICTH BUSIBUTH HOBI BHMAM 3arpo3 abo Monaudikamii Bxke
BIJIOMHMX, 1[0 3HAYHO 3HMKYE OE3MEKy MEPEKI.

Jiist 31iiCHEHHSI MOHITOPUHTY NOTPiOHA HAasIBHICTh B KOMIT'IOTEPHIN MepexXi €IMHOI CHCTEMHU
yIOpaBJIiHHSA BCiMa By3JlaMH 1 CETMEHTaMH Mepexi, sfika Oyae CIy>KUTH 0a3010 A pO3rOpPTaHHS
CHUCTEMH MOHITOPUHTY, IO JIO3BOJHThH 3/IMCHIOBATH JMHAMIYHWUN KOHTPOIb CTaHY BCIX Ba)KITMBHX
BY3JIIB 1 €JIEMEHTIB MEpPEeXi B pealbHOMY 4aci, a TaK0XK HAKOMAIYBATH BiIIMOBIAHY CTATHCTHKY IJIS
MOJANBIIOT0 BUKOPUCTAHHSI B IPOTHO3YBaHHI CUTYyallil MOpYyIMEHHS (YHKLIOHATBHOCTI MEPEXKi.

VY 3aragbHOMY BHITISIII CHCTEMa MOHITOPHMHTY TIOBHHHA CKJIAmaTHCS 3 HACTYIHHX
KOMIIOHEHTIB:
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e migcucreMa 300py iHdopMarlii, o HAAXOAUTH Bi yCiX HAsSBHUX 3aC00IB 3aXUCTY;

e cepBep TOiN, MPU3HAYCHUM IS IIEHTPalli3oBaHOi 00poOKkw iH(opMaIllii, Mo HAIXOIUTh
Mpo TMOAil, IO MalTh BIJHONICHHS JO OC3MEKM MepexKi, BIANOBIIHO J0 TPaBWI, 3aJaHUX
aaMIHICTPaTOPOM MEPEXi;

e cepBep 30epiraHus JaHUX - AK MEPBUHHOI iHPopMawii (OAii), Tak 1 pe3yabTaTiB aHATI3Y;

® TpU3HAUYEHWH A KOpHCTyBada iHTepdeic yNpaBiiHHA CHCTEMOIO MOHITOPHUHTY, LIO
JTO3BOJISIE 3AIMCHIOBATH KOHTPOJIB 1 YIIPaBIiHHS B pealbHOMY MacmTadi gacy.

TexHozorii 3a0e3neyenHs Oe3neKy 3HaYHO MPOCYHYIHUCS B TAKHX 00JacTsX, K KpunTorpadis,
OiomMeTpist, BUABIICHHS BTOPTHEHb, aHTUBIPYCHUI 3aXUCT, CKaHyBaHHS Bpa3nuBocTei Ta iH. Kpim toro,
0araTo KOMIMaHIA CHOTOAHI TPONOHYIOTh MOCIYTH 3 YIPaBIiHHA 1HQOpPMAaMmiHHOK Oe3MeKoro,
BKJIIOYAIOYH BiJIaJICHU MOHITOPHHT BPa3JIMBOCTEH 1 BTOPrHEHb. X0U i JOCSTHEHHS, O€3CyMHIBHO,
JIOTIOMOTJIH 3aM00ITTH YUCICHHUM aTakaMm, B LIIJIOMY BOHH HE BIIOPAIKCS 31 3pOCTAI0YOI0 3aIPO30I0 SIK
Oe3rmocepeTHbO KOHKPETHOI OpraHizarii, Tak 1 HaoHaIbHOT OE3IEeKH AepKaBH.

Takum uwmnHOM, iH(OpMAliiiHe 3a0e3NedeHHs HAaliOHAJTBHOI OE3NEeKW BUKOHYE BaXKIIHBY
0araToIaHOBy poOJb y BHU3HA4YCHHI HAIIOHANBHHMX IHTEPECIB 1 MPIOPHUTETIB HAIIOHAIBHOI Oe3reku. J{is
3abe3redeHHs iH(opMariitHoOi Oe3mmekn nepkaBu HEOOXiTHO BceOidHe 3af0BOJIEHHS MOTped TpOMaisH,
MANPUEMCTB, YCTaHOB 1 opraHi3amiii Bcix ()OpM BIIACHOCTiI B JOCTYII IO JOCTOBIpHOI Ta 0O0'€KTHBHOI
iH(opmarlii; 30epeskeHHs 1 MPUMHOKEHHS JyXOBHUX, KYJIbTYPHUX 1 MOPAJIbHUX IIHHOCTEH YKpaiHCHKOrO
HapoAdy; PO3BUTOK MeJia-KyJbTypH CYCILIBCTBA 1 COIUAJIbHO BIAMOBINANBEHOI Me/ia-CepeIOBHIIa;
¢dopmyBaHHsT e(EeKTHBHOI TMPAaBOBOI CHCTEMH 3aXHUCTy OCOOWCTOCTI, CYCIILIBCTBA 1 JIEpKaBU BiJ
JECTPYKTUBHUX TMPONATaHANCTCHKUX BIUIMBIB, CTBOPEHHS Ha 0a3i HOPM MIKHAPOAHOTO TpaBa CUCTEMH i
MEXaHI3MIB 3aXMCTy BiJ] HETATHBHHUX 30BHINIHIX iH(OPMaliifHO-TICHXOJIOTTYHUX BIUIMBIB, MEPII 32 BCE,
TIpOTIaraH/Ii; PO3BUTOK iHPOPMAIIITHOTO CYCITiIbCTBA.

BucHOBKH Ta MepCNEKTHBH MOAAJIBINNX AOCTIIKEHb.

1. Oco0nuBICTIO Cy4acHOTO CYCIIBCTBA € 3pOCTaHHS BIUIMBY iH(opMalii Ta iHpopMamiiHux
TEXHOJIOTIM Ha BCi cepH KUTTA, a TAKOXK TMEepeMillleHHs IeHTPY OOpoThOM B iHOpMAaIiiiHy 00IacTb.
Iadopmartis Ta iHGopMmarliiiHi TEXHOJIOTIT CTAIOTh BCe OLTBII MOMTUPEHUMH, MOOITPHUMH 1 BPa3IIBHMH.

2. Iadopmaniiina Oe3reka 3aiiMae OJHY 3 TMPOBIIHUX TMO3MIIK B CHCTEMI HaIllOHAJILHOI
Oe3mekn. Y cyuyacHOMY CBITi Oy/b-siKka JepkaBa MOXKE pO3paxoBYBaTH Ha CBOIO NiepeBary Haj iHIIUMH
JIep>KaBaMu 'y BiHCHKOBO-TEXHIYHIM, €KOHOMIUHIH cdepax, BOJOIITH CTPATETIYHOI 1 TaKTHYHOIO
MIEPEeBaro, YCIIIIHO MPOTHO3YBAaTH PO3BUTOK HOBHX TEXHOJIOTiH, BIHCHKOBOI TEXHIKH 1 Cy4acHOTO
030pOEHHS, JIUIIIE 32 YMOBH JIiJIEpCTBa Y BOJIO/AIHHI PO3BUHEHHMH 3acobamu iHdopMmallii, opranizarii
edexkTuBHOI crucTteMu iH(OpMamiiiHOI OOpOTHOM, B TOMY 4YHCIi 1 B YCHIIIHOMY NPOTHCTOSHHIO
iH(hopMarifiHii BiiiHi.

3. Y cydacHOoMy iH(OpMaIIfHOMY CYCHIJIbCTBI, B YMOBaxX 3pOCTaHHS 3arajbHUX Ta
iHpOpMaNiiHUX 3arpo3, 3pOCTAHHS KOMIT'FOTEPHOI 3JI0YMHHOCTI, OBCIOTHOTO HOIIUPEHHS IITYYHOTO
IHTEJIEKTY, 3aCTOCYBaHHS iH(QOPMaIiHHUX TEXHOJOTIH y BCixX cpepax MpaBOOXOPOHHOI, EKOHOMIYHOI,
PEryISTHBHOL JisUTFHOCTI € HeoOXiTHUM, HEMUHYYHUM 1 HAaHTIEPCTIEKTUBHIIINM HAMPSIMOM JTisUTbHOCTI
JUTst 3a0e31evyeHHs 0e3MeKH 0COOUCTOCTI, CYCIIILCTBA 1 JIepiKaBH.

Tomy npobniema 3a0e3neueHHs HalllOHAIBHOI Oe3Meku B yMoBax iH(opMmaru3anii CycHiibcTBa
cTa€ 1ie OLIBII aKTYaIbHOIO.
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As the only civilization in the world lasting five thousand years without interruption, Chinese
civilization has its unique cultural genes. The Chinese civilization is a multi-ethnic culture with Han
nationality as the main body in the east of the world. Its outstanding features are "five thousand years"
and "continuity ". More than five thousand years ago, different regions of China had formed different
cultures, such as Hongshan culture in Inner Mongolia Autonomous Region and Liangzhu culture near
Zhejiang Province. The so-called Heluo area mainly refers to the western and central Henan Province
today, the eastern part of Shaanxi Province and the southern part of Shanxi Province. As a cultural
concept,” he Luo "has both regional significance and humanistic connotation. According to the historical
situation and actual influence range of the Xia and Shang dynasties, Si Magian's "river Luo" refers to the
"Henan ", and "Hedong" areas centered on Luoyang, where the Yellow River and Luohe meet.

The development of Heluo culture, inherited from the Neolithic Yangshao culture, formed in
the Xia, Shang and Wednesday dynasties, developed in the Han, Wei, Jin, Southern and Northern
dynasties, flourished in the Sui, Tang and Northern Song dynasties, after the Song Dynasty began to
transform or decline. As early as 700,000 years ago, here has Luanchuan people in this life. After
entering the Neolithic Age, after several stages of Pei Li Gang culture, Yangshao culture and Henan
Longshan culture, social productive forces have made more progress. Grinding stone tools, pottery has
been constantly improved, casting technology began to appear. The Han tribes living in the Heluo
region took the lead in getting rid of barbarism and ignorance, establishing an early country and
stepping into the threshold of civilized society. The prehistoric culture in Heluo area occupies an
important position in the origin of Chinese civilization and is an important core culture of the early
Chinese civilization.

The site of Shuanghuai Tree, located in Gongyi City, Henan Province, was identified as a Duyi
site in ancient times around 5300 years. This is more than 5300 years ago, located in the south bank of
the Yellow River on the platform of the Yellow River, the Yiluo flow into the Yellow River, the middle
and late Yangshao site in the central area of Heluo was proved to be a Duyi site in the ancient times.
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Because it is located in the central area of Heluo, it is named "Heluo ancient country". Shuanghuai tree
site is located in the south bank of the Yellow River on the platform, Yiluo into the Yellow River in
Gongyi City, Henan Province, Heluo Town. From the results of archaeological excavations, it is the
only and the highest specification of the Yellow River Valley Duyi nature of the central settlement.
Within the remaining 1.17 million square meters of the site, Three large-scale trenches, walls with the
earliest structure of the urn city, large-scale central site with a closed layout, large-scale rammed earth
base site, large-scale laminated rammed earth remains, three large-scale public cemeteries large-scale
public cemeteries with strict planning, three rammed earth sacrificial platform relics, large tombs
surrounding the rammed earth sacrificial platform around the center, nine astronomical relics of the
Big Dipper simulated with nine pottery pots fused with large buildings inhabited by important figures,
the earliest domestic silkworm tooth carving works with important connections to the origin of silk,
the ritual relics of more than 20 human sacrifices or animal sacrifices, and the pottery workshop areas,
water storage areas, road systems, etc. not specify the high spec here. The most famous unearthed
object at the site of the Shuaghuai tree should be a silkworm carved with wild boar tusks. This one is
6.4 centimeters long, less than a centimeter wide, it’s 0.1 cm thick, is a silk is spitting image of the
silkworm. To be more certain, this should be the first place in the world to produce silk at that time. A
series of important archaeological discoveries, "Central Plains Civilization Development Model ",
represented by the site of Shuanghuai Tree, Center and cultural inclusion, pay attention to people's
livelihood, farm mulberry, not too much of the social wealth created to the gods, but more into social
reproduction. The subject of this model is inherited and developed by the mainstream political society
in future generations, become the most representative and leading mainstream development mode and
thought in the historical process of Chinese civilization. The view of the universe in heaven and earth,
the ceremonial thinking of rule by destiny, Large, high - grade buildings, Rigorous and orderly
settlement layout, The core of the earliest urban agglomeration in China's geographical center, The
connotation of the double Shuanghuai tree site, especially the social development model and carrying
ideology, In the ancient times, The Big Dipper and many other phenomena that highlight ritual and
civilization, By the later Xia, Shang and Zhou dynasties civilization inherited and carried forward,
More than five thousand years of Chinese civilization is based on this root and continuous. The double
Shuanghuai tree site is the early stage of the formation of Chinese civilization in Yangshao culture in
the Yellow River Basin. The highest - sized central settlement of the city, Therefore, experts and
scholars called the "embryo of early Chinese civilization".

In the 1950s, The Erligang site of the early Shang Dynasty was discovered in Zhengzhou,
Henan Province, Zhengzhou Mall plane is rectangular, The perimeter of the wall is 6960 meters,
There are 11 gaps, Some of them might be the gates, There's a palace in the northeast, Found a
number of palace sites, The heart of the stone masonry artificial water storage facilities. There are
also small houses and wells in the city. Outside the city there are residential areas, cemeteries, cast
copper sites and pottery bone workshop sites. Small tombs are mainly pottery; Medium - sized tombs
with bronze objects, and There are martyrs in a tomb. A section of the outer wall was also found
outside the south city. In addition, found two copper hoardings, considered the ritual ware of Shang
Wang Xuan. East and northeast of the central part of Zhengzhou Mall, about 1/6 of Zhengzhou Mall,
Remains of various uneven rammed earth foundation, the bases are not well organized, but closer to
the northeast corner, the southwest is sparse, more than 20 foundation sites of Shang Dynasty
rammed earth were discovered in the northeast corner. Large area of over 2,000 square meters, Small
only more than 100 square meters. Some of the rammed earth base is also preserved in the column
hole, column base groove and column, show that this is the palace district of the Shang Dynasty.
South central, found a Shang Dynasty rammed earth building base site, it should be where the slave
owners live. In the city, we found some smaller buildings, Could be a civilian settlement. Outside the
city, found a number of according to a certain layout of the establishment of handicraft workshop
sites. Outside the north city wall is the site of the copper-casting workshop, a bone-making workshop
was found in the north of the site. Outside the south wall found a copper-casting workshop site,
outside the west wall found a pottery workshop site.

The site of Yanshi Mall in Luoyang, covering 1-4 meters below the ground. Found in the
spring of 1983 in conjunction with infrastructure projects, The Institute of Archaeology of the Chinese
Academy of Social Sciences has carried out many excavations, The site of Yanshi Mall in Luoyang, A
little rectangular, More than 1700 meters north and south, East - west 1215 meters ~740 meters,
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Including big city, small city, palace city triple wall. City site found in the city gates, roads, palaces,
residential sites and other relics, and unearthed a large number of stone tools, pottery, bronze, jade and
other relics. Yanshi business city site is divided into three parts: Palace, small city, big city, A little
rectangular, more than 1700 meters north and south, 1215 meters in the north, about 1120 meters wide
in the middle, 740 meters south, the area is about 1.9 million square meters. The walls are rammed
earth, the south wall has been destroyed by the Luo River. The west wall is 1710 meters long, The
North wall is 1240 meters long, East wall is now 1640 meters long. Seven gates, One to the North,
Three seats each. A number of crisscrossed main roads and block-built square drains were found in the
city. Of which five are on the road, Six North - South roads, 6~10 meters wide, some of these roads
correspond to the orientation of the gates. There are three small towns in the south half of the city,
Palace is in the middle, A square, A large palace base in groups; The other two towns are in the
northeast and southwest of Palace, All rectangular, With rows of buildings, Could be a bunker, a
granary or a garrison castle. The site has large palace buildings and military defenses, the city is well
drained, there are trenches, drains, canals, the streets, the king's cities, treasuries, barracks and gates
were arranged in an orderly manner. Experts noted that It was the earliest, largest and most well-
preserved capital in the early Shang Dynasty.

Erlitou site is located in Yanshi City in the east of Luoyang Basin. The most abundant cultural
remains on the site are about 3800~3500 years ago. The site south of ancient, north, back. Erlitou site
has important reference value to the origin of research, the rise of the country, the origin of the city, the
construction of Wang du, the customization of the palace and so on. The central road network, square
rules of the Palace and with the central axis of the planning of the building base group, indicating that
Erlitou site is a careful planning, layout of a large. It is the earliest Duyi site that can be confirmed so
far, which has clear plan and the construction regulation of ancient Chinese capital city. The discovery
and excavation of Erlitou site is of great significance and has great influence at home and abroad.
China is one of the few ancient civilizations on earth with independent origin, and the only country in
the history of the four ancient civilizations.

The Heluo culture is an important symbol of the five thousand years of Chinese civilization
history, and it is also the source of the five thousand years of Chinese national history. In ancient China,
Heluo culture once showed great cultural soft power: internally, it highlighted strong cohesion and
centripetal force, maintained the reunification of the motherland and national unity, and guaranteed
China's long-term prosperity; externally, it was widely recognized and respected by other cultures,
showing a good international image of China. In the study of the origin and formation of ancient Chinese
civilization, at the same time, it is found that such as Hongshan culture located in the present Inner
Mongolia Autonomous region, Liangzhu culture in Zhejiang Province, Sanxingdui culture in Sichuan
Province, etc. Some scholars believe that the diversity of ancient Chinese civilization is very important,
which leads to the weakening of the core significance of the civilization in the Heluo region in history.
However, in practice, Heluo culture occupies a dominant position in the long history of Chinese
civilization, and has assimilation and important influence on archaeological culture in other places. The
ancient civilization has been formed in Heluo ancient country since 5300 years ago, which is already the
archaeological culture of the early countries. As the root of Chinese culture, Heluo culture has given full
play to the integration of its culture in history and promoted the formation of the pluralistic and
integrated pattern of the Chinese nation. He Luo culture is a kind of root culture, no matter where the
Chinese go, they all have deep feelings for their ancestral home, and have been the strong cohesion and

centripetal force of Heluo culture are firmly united. Heluo culture contains the spirit of "harmony *,
harmony "," inclusive” and other spiritual connotations and other nationalities seeking common ground
while reserving differences, open and inclusive ideological essence of the same work, the same ling, is
also the core values of the Chinese nation for thousands of years.

Conclusions.

In summary, | believe that Heluo culture occupies an important position in the five thousand
years of civilization development in China. The tolerance and uniqueness of Heluo culture is also an
important factor in the continuous development of Chinese civilization. The status of Luo culture in

Chinese civilization is helpful to the development of China's cultural undertakings.
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