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UDC 911.5 (075.8)
OSCILLATORY SPATIAL AND TEMPORAL VARIABILITY OF
PRECIPITATION IN POLISSYA AND FOREST-STEPPE AND THE
IMPACT OF AGRICULTURAL LANDSCAPE TRANSFORMATION

Kravchenko Oksana

Ph.D

Institute of Animals Breeding and Genetics nd. a. M. V. Zubets NAAS
Nykytiuk Yuriy

Doctor of Economics, Professor, Polissia National University

Abstract. The territories of Polissia and Forest-Steppe are of great importance
to Ukraine, offering significant potential for the advancement of agriculture and
forestry. In light of the pressing issue of global climate change, it is imperative that
the active economic utilisation of these territories be guided by a commitment to the
sustainability of ecological systems and the sustenance of ecosystem functions. The
objective of this article was to ascertain the patterns of both spatial and temporal
precipitation variability and to establish the impact of anthropogenic land
transformation as a consequence of agricultural production. Within the study area, the
average precipitation level was 62568 mm and ranged from 535 to 1160 mm.
During the study period (1960-2023), there was a trend of both increasing and
decreasing precipitation. The southeast of the region was characterised by a
decreasing trend in precipitation, while in the northwest and north the time trend
showed an increase in precipitation. Precipitation in the Carpathian region is much
higher than in other parts of the territory. The presence of an oscillatory regularity in
precipitation rhythm allows us to consider two practical aspects. This is the
possibility of forecasting further precipitation dynamics based on the available
information for previous years, as well as taking into account the fluctuating
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dynamics of precipitation to recommend optimal crop rotations and select the optimal
range of crop varieties for cultivation.
Keywords: climate; spatial pattern; temporal dynamics; landscape diversity;

land cover.

Global principal component analysis. The linear regression is able to explain
some of the variance in precipitation over time. The further analysis will use the
residuals of the regression model of precipitation versus time. The variability of these
residuals is also likely to be of a complex nature. The variation in the residuals of a
linear regression model contains random noise associated with objective errors in the
original data. Also, a component associated with regular factors that may have
environmental effects can be expected in the regression residuals. The Bartlett's test
of sphericity (P < 0.05) indicates that principal component analysis can be applied to
such data. The global principal component analysis identified 6 statistically
significant principal components that together were able to explain 84.8% of the

variation in the detrended precipitation data (Table 1).

Table 1.
The results of the global principal component analysis
Principal component Adjusted eigenvalue* Eigenvalue Shift E/);Fr)ilgtlir;er? Standard deviation
1 20.35 21.66 1.31 33.84 4.64
2 14.54 15.73 1.19 24,57 3.96
3 9.06 10.16 1.10 15.87 3.18
4 4.47 5.49 1.02 8.58 2.34
5 2.40 3.35 0.95 5.24 1.83
6 1.37 2.26 0.89 3.53 1.50

Notes: * — according to the Horn procedure

Source: authors’ development

Years of research in the principal component space have produced certain
patterns. The properties of the principal components can be better understood by
presenting their variability in time (Fig. 1) and space (Fig. 2). All principal
components contrast a certain sequence of years with another sequence of years in
terms of precipitation, which has a certain spatial structure. Principal component 1 is
able to describe 33.8% of the variation in precipitation and is the most sensitive to the

fluctuations in precipitation with autocorrelation lags of 5 and 9 years. Spatially, this
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principal component contrasts the precipitation rhythm in the eastern part of the

region with its western part.
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Figure 1. Time variation of the loadings of principal components 1-6. Notes:

a - principal component 1 (autocorrelation —0.13+0.11 for lag 5, 0.13+0.11 for lag 9
and 0.90%0. 08 for lag 12); b — principal component 2 (autocorrelation -0.22+0.12
for lag 3, 0.12+0.09 for lag 4 and —0.15+0.12 for lag 11); ¢ — principal component 3
(autocorrelation —0.26+0. 12 for lag 8, 0.19+0.09 for lag 13); d — principal
component 4 (autocorrelation —0.18+0.09 for lag 12, -0.26+0.09 for lag 15);

e - principal component 5 (autocorrelation —0. 39+0.12 for lag 1, 0.22+0.12 for lag 2
and —0.26+0.12 for lag 3); f — principal component 6 (autocorrelation 0.25+0.12 for
lag 5 and —0.20+0.12 for lag 7 and 0.21+0.12 for lag 12)

Source: authors’ development
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Figure 2. Spatial variability of the principal component scores 1-6
Notes: a — principal component 1 (A = 20.35, 33.84% of the explained variation);
b — principal component 2 (A = 14.54, 24.57% of the explained variation);
¢ - principal component 3 (A = 9. 06, 15.87% of the explained variation);
d - principal component 4 (A = 4.47, 8.58% of the explained variation);
e - principal component 5 (A = 2.40, 5.24% of the explained variation);
f - principal component 6 (A = 1.37, 3.53% of the explained variation)

Source: authors’ development

Principal component 1 is not statistically significantly correlated with soil
properties (Table 2). The values of this principal component are higher in those
landscapes where the proportion of broadleaf and mixed forests and meadows is
higher and the proportion of agricultural areas is lower. Principal component 2 was
able to explain 25.6% of the variability in precipitation and is sensitive to the

components of variability with autocorrelation lags of 3, 4 and 11 years. This
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principal component assigns the southwestern part of the region to all other areas.

Principal component 2 is positively correlated with soil organic matter and sand, but

negatively correlated with clay and silt. Higher values of this principal component are

found in landscapes with a higher proportion of coniferous, broadleaved or mixed
forests, but a lower proportion of agricultural areas or sparse vegetation.

Table 2.

Correlation between principal components and ecological properties of the

territories (correlation coefficients are statistically significant for P < 0.05)

. Principal components
Variables
Pc1 | Pc2 | pc3 | Pc4 | PC5 | PCB
Soil properties
Organic matter (OM) - 0.41 0.19 | -0.24 | -0.23 -
Clay - —0.74 | 0.51 - - -
Sand - 0.71 —0.41 - 0.18 | -0.15
Silt — —0.60 0.28 0.20 -0.25 0.24
Types of landscape cover (GlobCover)

Rainfed croplands -0.15 | -0.64 | 023 | -0.27 | -0.14 -

Mosaic Croplands (50-70%) / Vegetation

(grassland/shrubland/forest) (20-50%) —0.38 | —0.25 | 0.18 B —0.35 B

Mosaic vegetation (grassland/ shrubland/ forest) (50-70%) /

cropland (20-50%) -0.23 | -0.27 | 0.53 0.33 - -

Closed (>40%) broadleaved deciduous forest (>5m) 0.44 0.49 — - — —
Closed (>40%) needleleaved evergreen forest (>5m) - 0.30 | -0.35 0.15 0.28 -
8})5emn) (15-40%) needleleaved deciduous or evergreen forest B 049 | —033 0.23 3 008

Closed to open (>15%) mixed broadleaved and needleleaved

forest (>5m) 0.14 | 0.50 | —0.38 - 0.29 -

Mosaic grassland (50-70%) / forest or shrubland (20-50%) 0.47 - 0.44 0.30 — —

Closed to open (>15%) herbaceous vegetation (grassland,

savannas or lichens/mosses) 0.28 B 0.33 0.24 021 B
Sparse (<15%) vegetation -0.29 | -048 | 0.17 | -0.21 - -0.29
Closed to open (>15%) grassland or woody vegetation on

regularly flooded or waterlogged soil — Fresh, brackish or saline - - -0.19 - - -
water

Artificial surfaces and associated areas (Urban areas >50%) - - — - — —

Source: authors’ development

Principal component 3 was able to explain 15.9% of the variability in
precipitation and was sensitive to the components of variability with autocorrelation
lags of 8 and 13 years. It contrasts the dynamics of oscillatory processes in the north
with those in the central part of the region. Principal component 3 is positively

correlated with soil organic carbon and clay and silt content and negatively correlated
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with sand content. Higher values of this principal component are found in landscapes
with a higher proportion of meadow and shrub vegetation and a lower proportion of
agricultural land and coniferous or mixed forests.

Principal component 4 was able to explain 8.6% of the variability in
precipitation and was sensitive to the components of variability with autocorrelation
lags of 12 and 15 years. It contrasts the dynamics of oscillatory processes along the
diagonal from northeast to southwest on the one hand and northwest and southeast on
the other. Principal component 4 is positively correlated with silt content and
negatively correlated with organic carbon content. This component is negatively
correlated with the proportion of rainfed land or sparse vegetation cover and
positively correlated with the proportion of meadow, coniferous or mixed forests.

Principal component 5 was able to explain 5.4% of the variation in
precipitation and was sensitive to the components of variability with autocorrelation
lags of 1, 2 and 3 years. It contrasts the dynamics of oscillatory processes in the
centre of the region compared to other areas. The principal component 5 is negatively
correlated with organic carbon and silt content, but positively correlated with sand
content. This component is negatively correlated with the proportion of agricultural
land, but positively correlated with the proportion of coniferous forests, mixed forests
and herbaceous vegetation.

Principal component 6 was able to explain 3.5% of the variation in
precipitation and was sensitive to the components of variability with autocorrelation
lags of 5 and 7 years. It contrasts the dynamics of oscillatory processes in the centre
of the region with the rhythm of processes in the north and south. Principal
component 6 is negatively correlated with sand content and positively correlated with
silt content in the soil. This component is negatively correlated with the proportion of
mixed forests and sparse vegetation.
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CAHITAPHMIA CTAH HACAJUKEHB COCHM 3BUYAMHOI B
JECBKIBCBKOMY CAJIMBHOMY MAPKY, IIIO HA YEPKAIIIMHHI

Imyxk I'asiuna IleTrpiBHa

K.C.-T.H., JOLIEHT

Byrenko Bikrop BikTopoBu4

AcmipaHt

YMaHChKUH HalllOHAJILHUM YHIBEPCUTET CaJ[IBHUIITBA
M. YMaHb, YKpaiHa

AHoTanist. JIoCiPKeHHsS] MPUCBAYCHO BU3HAYEHHIO CaHITAPHOTO CTaHy COCHU
spuuaiinoi (Pinus sylvestris L.) B HacamkeHHi JIeCkiBCbKOro caguOHOTrO Mapk, Mo
ctBopernit OyB me y 90-x pokax XIX cromirria. PekornociupyBaibHUM
oOCTe)eHHsAM OyJi0 OXOIUIEHO HacaJpkKeHHs mnapky Ha miomi 12 ra. Ilim yac
00CTEXKEHHsI COCHOBOT'O JIEPEBOCTAHE BUSIBICHO YOTUPH 30YJIHUKIB XBOPOO. A cepen
HeOE3MEeYHUX IIKIIHUKIB TPAIISIOTHCS J[Ba BUIU XBOETPU3HHUX KOMaxX Ta TPU BHUIU
KoMax-Kcuiodaris.

Kiarw4oBi ciaoBa: caniTapHuii craH, caguOHMII TIapK, COCHa 3BHYaiiHa,

XBOETPU3HI KOMaXy, KOMaxu-KCUIO(ar.

Ceno JlecbkoBe 3HAXOAMUTHCS 3a JIEKUIbKA KUIOMETPiB Bii MoHacTupuina, mo
Ha Yepkammui Ha Oepe3i piuku Konena. JlecbkoBe 3 XeHnoBUM OyJji0 BIACHICTIO
opariB Kasumupa Omnekcanmposuua JlaxoBcekoro 1822 p. H., Ta Kapna
OnekcannpoBuya J[axoBCHKOTO.

OpauH 13 BIAacHUKIB OyB apXiTEKTOp BiH OOJalITYBaB TYyT YyJIOBUW Maiall, Ta
BEIUKHM 1MopoM. 30epircst 4yI0BHi 0araTornoBepXOBUiA Majal] B CTHJII HEOTOTUKH,
mapK Ta 3HAYHA YaCTHMHA TOCTOJAPCHKUX cropya. JloBruii 4ac MaeToOK HajekaB
MiHicTepcTBY 00OpOHH 1 11€ CyBOPO OOMEXYBaJlo MOro BinBimyBaHHs. HemomgaBHO
MapK Ta MajxaroBO-MapKOBUNA KOMILUIEKC MEPEUITUIH y BJIaCHICT, MOHACTHUPHUIIIEHCHKOT

palioHHOI paJy, TOMY BIJIBIIYBaHHSI MApKy CTaJl0 MOKJIMBUM. 3arajioM TEpUTOPIs
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nmapke 30epexeHa, anei Ta CHOPyAHM 3HAXOIATHCS B 3aJ0BUIBHOMY CTaHi, Xo0da
apXiTEKTypH1 CIOPYIU BUMAraroTh 00OB'sI3KOBOTO PEMOHTY.

CtBOpeHHsI mapKy 1 OYJIBHHUIITBO «KJIACUYHOTO» 3aMKy — CIIpaBa HE OJHOTO
poky. Tox mum 3atimanucs opatu Kasumup ta Kapm JlaxHOBCBKI, a 1€ Mi3HIIIe - CHH
Kazumupa Tenym. Came BiH BCTYNUBIIHM y MIpaBa BOJIOJAIHHSA MaeTKOM B 90-X pokax
XIX cTomTTs, B3IBCSA JOKOPIHHO OHOBUTH Mapk, 1 3aMok (puc.l). Ha pykoTBopHOMY
03epi 3’sBUBCS OCTpiB Mpiif, Ha JiBoMy Oepesi piuku KoHenn — Mool TuCTsHUN
jmic (Ha mpaBoMy Oepe3l XBOWHI pociu (puc. 2)). 3arajipHa IUIOHIA BOJIOAIHb
caauOHOTro MapKy cTaHOBUTH 81,7 ra. XBoitH1 HacakeHb mapky ctaHoM Ha 2007 pik

MPUCTABJICHUI Ha pUCYHKY 3. [2]

APXITEKTYPHO JIAHJTIAPTHUN KOMIUIEKC
. CAJINBA JAXOBCHKUX

(c. /lecbkoBe MOHACTUPULLEHCHKOMO PAROHY YEPKACBKOI osnAcri)

3ACHOBAHUM B 1770-X POKAX 18 T

1. Zamok
_ RoPOrA & ceno 2 Tlepusmis MaGTON [AROBCHIX
3. Brawnox neorui
4 DyamHou cARiBHuKA
5 BYJIMHONOM WBEHUAPA
Boagismue XBORHA HACTWMA

-12 -
R nABKY - 12 A 6 uMOBIA MAHEMH

7 Tenesiuna KoHToPA

8 Kiil o)y 1382
(Bian v sasmosmyge)

9 Hormowna
(Tenep wsasrusu)

10, OcTis kowams

- Bee thwe - cxnaawm,
Bl niacosui NPAMIERSR

n 3uumm nPHSANY

“OAERa  mOEBre .

¢ Hosg Micro

Puans < 3474

Moay

Puc. 1. Ilnan JlecbKiBCbKOIr0o MapKy CKJIAJAEHUN JUPEKTOPOM
MoHacTHPHIIEHCHKOI0 KPA€3HABYOT 0 MY3€I0

Boaomienkom IBanom IBanoBuuem.
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Puc. 2. Hacagxennsi npaBoro depera piuku Konesu c. JlecbK0oBO, 110 € YACTHHO

TepuTopii JlecbKiBCbKOro cagudHOro0 NapKy

Puc. 3. Hacag:kens Ha npaBomy Oepe3i piuku KoneJsin, 1o 3HaxoauTbes Ha
Oepesi pyKOTBOpPHOI Bo0iiMu (03epa), ¢. JlecbkoBe MOHACTHPHILEHCHKHU

paiion. @oto Deaip I'onua 2007 p.

CocHa 3Bu4aiina (Pinus silvestris L.) — oxgHa 3 HaWMOIUPEHINIMX JEPEBHUX
MOP1JT Ha TEPUTOPIi MIBHOUI, 3aX0/Ty 1 IIEHTPY. 3HAYHA YaCTUHA COCHOBUX JIICIB POCTE
TaKOX y 3aXiJiHii Ta neHTpaibHii yactuHi Jlicocremy. B micax Ykpaincekux Kapnar
COCHA TparuIsieTbesl 3pifka. HalOinple MKOAW CEepPeAHBOBIKOBUM HACAKEHHSIM
COCHH 3aBJAlOTh TPUOKOBI XBOpPOOM Ta Komaxu-(iTodaru. 3araiom B YKpaiHi Ha
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PI3HUX YacTUHAX JIEPEB COCHU 3BUYAWHOI BUABIEHO 32 BuAM Komax-(itodaris, 110
HaJexkath A0 mectd psamiB 19 poxwn [1, 3]. Ilaxiii M. M. [4] BusBHB Ha COCHI B
NapKOBUX HACAKEHHAX YKpaiHu 38 BUJIIB KOMaX-IIKITHHUKIB.

Hamri  mocnmipkeHHS CTOCYIOTBbCA —CaHITApHOTO CTaHy COCHHM 3BHYAMHO1
apKOBOTO HacaJKeHHsS JIeChKiBChKOro caguOHOro Mmapky, mo Ha YepkaliuHi.
Imomra XxBOMHOT YaCTUHM MapKy B C. JIecbkoBe cTtaHOBUTH 12 rekrap. Lle € yactuHa
npaBoOepexkHoro cxmiy piuku Konenu Oinsi pyKOTBOPHOTO 03€pa, /€ 3pOCTaloTh
XBOWHI JIepeBa, Taki K COCHA 3BUYaiiHa Ta suiMHA 3BH4aiina Picea abies (L.) Karsten.

Tun micy maHoi MICIIEBOCTI — CBika rpaboBO-Iy00BO-COCHOBA JiOpoBa
(Ho-r-nC). Takcarmiiina xapakTepuCTHKa HacaJ)KeHHsI HaBeleHa B TaOimuui 1: cknan
nepeBoctany — 7C334n3+13+/13, Bik — 145, cepenus Bucora — 28,1 M, cepenHii
niametp — 37,6 cm, moBHota — 0,56, Ooniter — III, 3amac — 169 m>/ra. 3a Hammmu
CIOCTEPEKEHHSMHU 3HaYHa YaCTHUHA J€PEBOCTaHy BUIIaja 13 HACAKEHHS.

Taoauusa 1
3BeaeHa BiIOMICTh TaAKCANIHHUX NOKA3HUKIB XBOMHOI YACTUHH NAPKY

JlecbKiBCbKOT0 CaquOHOI0 NapKy

CepenHni OCHOBHi NpUYMHHU
Bownirer IloBHOTA TJI noripueHHst
CAHITApPHOIO CTaHy

Craan Bik,

Ilnoma, ra
HACAJKEeHHS poxu | D,cm | H,m

OIIEHLOK OCIHHIN, HA
BiIMHPAIOUYHX
JiepeBax ripIionop
0ypo-dioneroBuit,
MaJIui COCHOBUM
my6oin.

12,0 7C33513+3 145 28,1 37,6 111 0.56 Ho-r-nC

[Migmicok: mimmua 3Buvaitna — Corilus ovelana L., kpymuna namka — Frangula
alnus Mill., 6y3una yopna — Sambucus nigra L. ITixpict: rpa0 3Buuaiinuii — Carpinus
betulus L., ny06 3Buuaitnuii — Qvercus robur L. TpaB’sHe TOKPUTTS: TOHKOHIT
nioposuuit — Poa nemoralis L., migmapennuk 3amarmmauii — Calium odoratum L.,
kpormBa aBojgoMHa — Urtica dioica L. B xoai pekorHocuupyBaJbHOTO OOCTEKCHHS
HACa/PKEHb XBOMHOI YaCTMHM MAapKy 3 IEpPEBarol0 y CKJIadl JEpeBOCTaHYy COCHHU
3BHYaiiHOI Ha TepuTOpii JIECHKIBCHKOTO CafuOHOIO MapKy HaMu OyJi0 BUSBIICHO TakKl
XBOpPOOU Ta MOUIKOJKEHHSI COCHHM, SIK ONEHbOK OCIHHIN, KOpeHeBa I'y0ka, COCHOBa
ryoka (tadm. 2).
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Taoauuga 2
BupnoBuii ckiaja 30y1HUKIB XBOP00O COCHY 3BUYAHHOI B HACATKEHHAX

XBOMHOI YACTUHH NMAPKY HA TepuTOPii JIeCbKIBCbKOro caindHOro napky

i * i *
Hassa 30y 1uuKa xBopo6H CtyniHb nomupenHs™, Crynins 3arpo3u*,
0an 0an
30yAHHUKH KOpeHeBHX THUIei
Onenbok ociuniit — Armillariella mellea (Fr. ex Vahl.) Karst. 2 2
Kopenesa ryoka — Heterobasidion annosum (Fr.) Bref. 2 2
30yaHuKH cTOBOYPOBUX rHUJIEH
CocHoBa rybka — Phellinus pini (Thoreet Fr.) Pil. 2 2
Tipuionop 6ypo-dioneroBuii — Girschioporus fuscoviolaceus (Her.) Donk. 3 3

*[IpumiTKa: CTymiHb MOMHKPEHHs 30yIHUKIB XBOPOO: 1 — BUAU 3yCTPIHarOThCS
4acTo; 2 — BUJIM 3YCTPIYAIOThCSA 3 HEBHCOKOIO YaCTOTON; 3 — BHUJIM 3YCTPIYAIOTHCS
PIIKO; CTYIIHb 3aIPO3U B yMOBaxX CaJuOHOro mapky: | — BUIIHU, SIKI B JAaHUX YMOBax
YTBOPIOIOTh BOTHMINA IUIOIICI0O B KUIbKA TEKTapiB; 2 — BHJM, SKI € TPUIMHOIO
BUHUKHCHHS HEBEJIMKUX JIOKAJbHUX BOTHUIN (KyYPTHHHUN THIT BCUXaHHS); 3 — BUIH,
SK1 Ha JAaHUM Yac He CKJIaJal0Th CyTTEBOI HEOE3MEKH ISl HACA[KEHb JIICOIAaPKIB.

BunoBuii ckiaa IIKIIHWKIB COCHHM 3BMYAMHOI BUSBICHHUX B XBOWHOMY
HACa/PKCHH1 HaBelleHO B Talmuill 3. BiICOTOK ocepellkiB KOPEHEBOI Ta COCHOBOI
ryOKH, ONEHbKA OCIHHBOIO B HACQ/DKEHHI 3aJICKHUTh BIJI KUIBKOCTI Ta aKTHBHOCTI
CTOBOYpPOBUX IIKIJHUKIB, SKI IIBUAKO pearyloTb Ha (i310J0TIUHI  3MIHU
MOIITKO/IKEHUX JIEPEB.

Taoauus 3
Bunosuii ckiaa 30y IHUKIB IIKITHUKIB COCHY 3BUYAHHOI B HACA/I’KEHHSAX

XBOHHOI YaCTHHHU NAPKY HA TepuTopii JIecbKiBCbKOro caiudHOro napky

Ha3zsa komaxu | Cryninb nommpeHHs, 6aa | CTymniHb 3arposu, 0aj

XBOErpu3Hi KoMaxu

CocuoBa coBka — Panolis flammea Schif. 3 2

CocHoguii moskonnsn — Dendrolimus pini L 3 3
CToBOYpOBi MIKiTHUKH

Bemukuit cocnoBwmit my6oin — Blastophagus piniperda L. 2 2

Maumii cocHoBwit 1y60i1 — Blastophagus minor Hart. 1 2

Yopuuii cocuosmii Bycad — Monochamus galloprovincialis Ol. 2 3

[IpumiTka: Juisi BU3HAYEHHS CTYINEHS MOLIMPEHHS IIKIJHUKAMH, a TaKOoX
CTYINEHsI 3arpo3d B yMoBaX JIeCbKIBCHKOrO CaguOHOro MapKy BHUKOPHUCTOBYEMO

HIKaty, o 1 Jyist Tadu. 2.
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3 Ttabnumi 4 BUAHO, 1[0 B HAacaJUKEHHI COCHHU 3BHYaiHOI JIECBKIBCHLKOTO
caauOHOTO0 TAapKy pO3MOBCIOKEHICTh KOMax-kcmiodariB cTaHoBUTH 42,6 %,
IHTEHCHBHICTh PO3BUTKY XBOp0O — 3,2 Oara.

Tadanus 4

Po310BCIOI2KEHICTH TA IHTEHCUBHICTH PO3BUTKY XBOP00 COCHM 3BHYAHOL

B Haca/JukeHHi JIecbKiBCHKOIo caauOHOr0 NapKy

Po3snonin aepes 3a kaTeropissMu canitapHoro crany, mr./ %
ocaabJaeni CHJIBHO BCHXAI0Yi CBixKmii cyxocriii Posro- Inren-
ocyaduieni cyxocTiii MHHYJIHX Bebo- BCIOA- CHB-
. Ke- .
PoKiB ro . HicTh
. HicTb
Ckaag Bik, — aepeB po3Bu-
a = = = = = €HTO-
HACAKeHHS p. e = = = = = Ha TKY
2 - 3 - 3 - 3 - 3 - a2 Mo- :
S = g = g = e = e = > 1111, . IIKifa-
=8 2 2 2 2 S 2 @ 2 @ 2 IIKia- .
b = 5] = 5] =l 5] = 5] = mT. . HUKIB,
| &| 8| &| 3| &| 8| &| g | & M | (Ga)
<] = ) = <] = ) = ) = %
=S =t =S =t =t
=2 =2 =2 =2 =2
103 11 10 7 16 7 5 3 2 4
7C33513+I'3 145 - 168 42,6 32
61,3 6,5 6,0 4,2 9,5 4,2 3,0 18 1,2 24

B xoxi 006cTeXeHHS HAacaPKEHHsI COCHU 3BUYAHOT, XBOMHOI YaCTHHU MapKy Ha
Teputopii JIeChKIBCHKOTO CaaMOHOIO0 MapKy y COCHsKax 145-piyHOro BiKY BHUSIBJICHO
4oTUpH 30yAHUKIB XBOpoO: Armillariella mellea, Heterobasidion annosum, Phellinus
pini, Fomitopsis pinicola, Gleophyllum sepiarium. Cepen HeOe3NEYHUX IIKITHUKIB
TPAIISIFOTHCS JIBa BUIU XBoerpuszHux komax: Panolis flammea, Dendrolimus pini ta
Tp BUAM KoMax-kcwitodariB: Blastophagus piniperda, Blastophagus minor,
Monochamus galloprovincialis. ITpuurHOO BiAMHpaHHS AEPEB COCHHU 3BUYAMHOT y
ocepeiKax BOIHUII KOPEHEBOI I'yOKHU Ta OMIEHbKa OCIHHBOTO € EHTOMOIIKITHUKHY.
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Abstract. The aim of research was studying the nature of the influence of
different pH levels and aeration on the phosphate-mobilizing activity of the bacteria
Pseudomonas putida and Enterobacter dissolvens to optimize the production based
on these cultures of biofertilizers and increase their efficiency. It was found that the
studied strains are characterized by high phosphate-mobilizing activity: P. putida
dissolved 66% of tricalcium phosphate for 5 days and E. dissolvens dissolved 57% of
it for a day. It was proved that the most optimal conditions for cultivating
phosphate-mobilizing bacteria for both biomass accumulation and the process of
tricalcium phosphate dissolution are pH 6.0 and aeration with an oxygen
concentration of 0.5271 mol/l/h.

Keywords. inorganic  phosphates,  phosphate-mobilizing  bacteria,

phosphate-mobilizing activity, aeration, acidity.
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Introduction. Phosphorus is one of the main elements of mineral nutrition of
plants. It is necessary for the synthesis of vital compounds of the cell: nucleic acids,
phospholipids, phosphoric esters of carbohydrates, vitamins, enzymes and macroergic
compounds [1]. However, when phosphorus fertilizers are applied to the soil, only a
part of them can be directly absorbed by plants, provided that it is in the soil solution.
The rest is in the form of insoluble phosphates, which is a limiting factor for the
growth of agricultural crops [2, 3]. Therefore, to obtain high yields, it is necessary to
increase the degree of solubility of hard-to-reach phosphorus compounds in soils. The
solubility of these compounds is influenced by a number of factors, in particular, the
balance of trace elements, the pH level of the soil solution, the degree of its aeration,
temperature, scientifically justified crop rotations, the composition of microflora, etc.
It is soil phosphate-mobilizing bacteria that play the main role in the processes of
transformation of insoluble phosphates [1-3].

An important task of biotechnological production of bacterial fertilizers based
on soil bacteria is to increase the biomass yield and phosphate-mobilizing activity of
cultures, which is solved by optimizing the conditions for cultivating
microorganisms, in particular, by regulating the pH level and the degree of aeration
of the medium.

The aim of research: to detect the influence of different pH levels and aeration
on the phosphate-mobilizing activity of Pseudomonas putida and Enterobacter
dissolvens to optimize the production of biofertilizers based on these cultures and
increase their efficiency.

Methods and materials. Sulfite method for studying the effect of medium
aeration on the phosphate-mobilizing activity of bacteria, the Lowry and Lopez
method in Skulachev’s modification for determining phosphate ions; Koch's method
for assessing the growth activity of phosphate-mobilizing bacteria; potentiometric
method for determining hydrogen ions in the medium.

To study the effect of pH on the growth and phosphate-mobilizing activity of
P. putida and E. dissolvens, Menkina's elective liquid medium was used, to which

Caz(PO,), was added at the rate of 5.0 g/l. The initial concentration of phosphorus in
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the medium was 32.2 mmol. The initial pH of the medium in each experimental
variant was 8.0; 7.0; 6.0; 5.0; 4.0 units. For studying the effect of aeration on the
process of dissolution of tricalcium phosphate by bacteria strains, medium variants
were used which consisted of 0.5271; 0.5082; 0.4356; 0.399; 0.2415; 0.2274; 0.2052;
0.1104 mmol O, I/h. Every day, 10 ml samples of culture fluid were taken, in which
the concentration of phosphate ions was determined for the ability of the isolated
cultures to dissolve tricalcium phosphate and the number of cells.

Results and discussion. The results obtained allowed us to establish the
following: E. dissolvens is not acid-resistant, since the initial low pH values of the
medium inhibited its development. When growing enterobacteria in a nutrient
elective medium at pH 7.0-8.0, the number of its cells during the experiment
increased from 7.0 to 12.05 Ig CFU, then at the initial pH value of 4.0 it reached only
10.0 Ig CFU. At the same time, it can be noted that alkalinization of the medium led
to a decrease in the concentration of phosphate ions released from tricalcium
phosphate in the culture liquid. The maximum concentration of phosphate ions in a
medium with pH 8.0, on the first day of cultivation of E. dissolvens, was only
12.4£0.5 mmol, while at pH 4.0 it increased to 19.8+0.3 mmol.

When cultivating P. putida at low pH values, a decrease in the intensity of
biomass growth was also noted. Thus, at a pH of 4.0, the number of cells increased
from 7.0 to 7.8 Ig CFU during the entire cultivation period, while at pH 8.0 it reached
9.1. Regarding the concentration of phosphate ions in the culture liquid, the acidity of
the medium did not significantly affect the process of phosphorus mobilization from
insoluble tricalcium phosphate. Regardless of the pH values of the culture medium,
the concentration of free phosphate ions at the end of the cultivation period was at the
level of 19.7-22.2 mmol.

From the comparison of the dynamics of the transformation of insoluble
tricalcium phosphate at different pH values, it follows that the selected strains differ
significantly in the intensity and nature of its dissolution. P. putida dissolved almost
all of the Caz(PO,), within 4-5 days, while E. dissolvens — only for a day. The

dynamics of the release of phosphate ions throughout the entire cultivation period
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also has a different nature in these two microorganisms. For E. dissolvens, the
maximum concentration of phosphate ions in the medium was observed on the first
day of cultivation, then it decreased due to the fact that these bacteria probably
absorbed free phosphate ions from the solution to build their cells, since the growth
of viable cells was observed throughout the experiment.

During the first day of cultivation of P. putida, the concentration of cells of this
strain increased sharply, and then during the next two days it decreased, after which
secondary growth of the culture was noted. The growth of the culture during the
entire cultivation period was accompanied by decreasing at the concentration of
Caz(POy), and increasing at the concentration of phosphate ions in the medium.

As for the effect of aeration, for E. dissolvens, the degree of aeration during
cultivation does not significantly affect the dynamics of the transformation process of
insoluble tricalcium phosphate by this bacterium and its quantitative characteristics.
The maximum amount of phosphate ions in the solution was noted already on the
first day of cultivation. Regardless of the level of aeration, the concentration of free
phosphate ions in the medium was 8.8+0.6 mmol. However, aeration had a
significant effect on the process and the amount of accumulated biomass by
E. dissolvens. At the highest possible oxygen concentrations in the medium
(0.5271 mol/l/h), the number of cells increased from 7.0 to 11.8 Ig CFU, while at the
minimum oxygen concentration in the medium (0.1104 mol/l/h) it increased only
from 7.1 t0 9.3 Ig CFU.

As for Pseudomonas, in this case, aeration did not affect either the process of
phosphorus mobilization or the growth characteristics of the culture. Regardless of
the oxygen concentration in the medium, the growth of the strain was observed
throughout the entire period of the experiment. Thus, the number of cells of P. putida
increased from 7.15 to 9.6 Ig CFU. The concentration of phosphate ions in the
medium increased gradually, within a week and reached its maximum — 19.8 mmol at
the end of the cultivation period.

In comparison with the control, for which the concentration of phosphate ions

did not exceed 1.5 mmol, P. putida and E. dissolvens showed very high phosphate
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mobilization activity: P. putida dissolved 66% for 5 days of cultivation, and
E. dissolvens — 57% of Caz(PO,), for a day of cultivation, respectively. This, in turn,
allows us to consider them promising for the creation of biological preparations that
improve the phosphorus nutrition of plants.

Conclusions. Based on the data obtained, we can conclude that the optimal
conditions for the growth of phosphate-mobilizing bacteria and the manifestation of
their phosphate-mobilizing activity are a high degree of aeration — 0.5271 mol/l/h,

and an acidity of the medium at the level of 6.0.
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Abstract. The work investigated the shape change of erythrocytes in media
with sodium chloride and sodium sulfate during mechanical mixing of the cell
suspension in a in a spectrophotometric cuvette (SP-cuvette). It was shown that in a
medium containing sodium chloride, intact erythrocytes are more discoid than
cryopreserved cells. In a medium containing sodium sulfate, erythrocytes are
spherical. Then, the erythrocytes were treated with an anion channel inhibitor DIDS,
in which the specified reagent irreversibly binds to the channel. The resulting
DIDS-modified cells in a medium with chloride anions are able to reversibly change
their shape from spherical to discoid within ~5 min. This effect is not detected for
cryopreserved cells, as well as in a medium with sulfate anions. The results indicate
that chloride anions and their binding to specific sites in the membranes are necessary
in the medium to maintain the normal discoid shape of erythrocytes. The ability of
DIDS-modified erythrocytes to reversibly change their shape indicates that the effect
of fluid flow of a stirred cell suspension and the resulting change in chloride binding
to specific sites contributes to the modification of the electrostatic (ES) structure of
membranes.

Key words: erythrocytes (red blood cell, RBC), chloride, sulfate, DIDS anion
channel inhibitor, cell shape.
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The anion channel and transporter of erythrocyte membranes is formed by the
main integral membrane protein — band 3 protein (accounts for 25% of the total
protein mass) [1, p. 1507]. One of the representatives of stilbene disulfonates DIDS is
a channel inhibitor. The molecule of this reagent carries two negative charges and can
produce an electrostatic (ES) effect when incorporated into the channel inlet cavity,
which includes positive amino acid residues [2, p. 1]. It was previously established
that the introduction of the anion channel inhibitor DIDS (2 umol/L) into an
erythrocyte suspension in a medium containing sodium sulfate produces a reversible
change in cell shape from spherical to discoid within ~5 min. In addition, at a DIDS
concentration of 20 umol/L, reversibility to spherical cell shapes is blocked. The
latter is noted for cryopreserved erythrocytes at a DIDS concentration of 2 umol/L. It
has been suggested that binding of negatively charged DIDS molecules causes
reversible changes in the geometry of membrane regions adjacent to the anion
channel [3, p. 50]. During pH titration of DIDS-labeled echinocytic erythrocytes in a
medium with sodium chloride in a cycle of pH 7,4 < 5,6, at the 3rd stage of the
titration cycle to pH 5,6, the cells mainly become discocytes [4, p. 247]. These data
are probably related to the fact that the negatively charged DIDS reagent can be a
modifier of the ES structure of membrane regions adjacent to the anion channel. The
presented data allow us to assume the role of modification of the ES structure of
membranes in changing the shape of erythrocytes and the possibility that, when
exposed to a fluid flow during mixing of cells in a medium with sodium chloride,
DIDS-labeled erythrocytes will be able to change their shape.

Objective. To study the shape change of intact and cryopreserved erythrocytes
after irreversible modification with the anion channel inhibitor DIDS in media with
sodium chloride and sodium sulfate during mechanical mixing of the cell suspension.

Methodology.

In the experiments, we used (mmol/l) media containing 150 NaCl and 110
Na,SO,, with the inclusion of 10 mmol/l Tris-buffer (pH 7,4). Erythrocytes from
donor blood were precipitated by centrifugation at 1200 g for 3 min at room

temperature, followed by removal of plasma and white cells. The erythrocytes
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sediment was washed three times by centrifugation in a similar mode with saline
solution (0,9% NaCl), the hematocrit of the final sediment was 70-74%. Erythrocytes
were cryopreserved in 1 ml tubes with a hematocrit of 35-37% in 3 media containing
glycerin (30%, v/v), sorbitol (2,9%) and NaCl (0,63%). The samples were immersed
in liquid nitrogen (-196°C), kept for 30 minutes, followed by thawing in a water bath
for 3 minutes (40°C). Washing of thawed erythrocytes was carried out using a
hypertonic NaCl solution (6%) and an isotonic NaCl solution (0,9%) with the
addition of 0,2% glucose, as described in [5, p. 157]. Erythrocyte shape was studied
by recording changes in the level and intensity of fluctuations in the optical density
(OD) of a cell suspension while stirring in a magnetic stirrer cell at a speed of
420 rpm. Testing was carried out on a spectrophotometer (SP) coupled with a
recorder at a wavelength of 720 nm. The OD erythrocytes suspension in the
experiments was 0,3-0,35 units, which corresponded to a hematocrit of 0,02%
(~3,0x10° cells/ml). Discoid erythrocytes scatter light anisotropically. When they
move in suspension, the anisotropy continuously changes, which causes OD
fluctuation. Cells represented by spherocytes give isotropic light scattering regardless
of their orientation in the light beam, while OD fluctuation is not detected. Cells
represented by stomatocytes also do not produce OD fluctuations in solution [6,
c. 1767]. No fluctuation is observed in the absence of mixing, which confirms that the
OD fluctuation is caused by a change in the orientation of the cells in the light beam.
Thus, using this method, it is possible to evaluate the change in erythrocyte shape
under the influence of various media and reagents. For irreversible binding of the
anion channel inhibitor DIDS, erythrocytes with a hematocrit of 20% were suspended
in @ medium containing 0,15 mol/l NaCl, 10 mmol/l Tris (pH 7,4). DIDS at a final
concentration of 50 pumol/l was added to the erythrocyte suspension, which was
incubated at 37°C for 60 min. Then, the erythrocytes were washed 3 times with an
incubation medium containing 0,5% albumin, followed by two washes with the same
medium without albumin. Such treatment of DIDS leads to its covalent binding to the
anion channel [7, p. 31].

Results and discussion. In an isotonic NaCl medium (150 mmol/l) with Tris
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buffer, under mechanical mixing of erythrocytes in an SP-cuvette, a certain level of
fluctuation in the OD of the cell suspension is observed, which is weaker for
cryopreserved cells (Fig. a, b, tracks 1). For a sulfate medium (110 mmol/l Na,SQO,),
such fluctuation is not observed (Fig., tracks 2). With covalent labeling of
erythrocytes with DIDS, a reversible change in the shape of the cells from spherical
to discoidal is revealed in a medium, containing chloride anions, but not sulfate
(Fig. a, tracks 3, 4). For cryopreserved erythrocytes, this change is not detected either
in @ medium with chloride or in a medium with sulfate (Fig. b, tracks 3, 4).

Positively charged amino acid residues that bind CI™ anions are localized in the
inlet cavity of the anion channel [2, p. 1]. Probably, the association-dissociation of
anions on charges produces dynamic screening of these charges. Screening of charges
probably contributes to the establishment of the ES structure of local areas adjacent to
the channel, which can be included in the formation of the ES structure of the
membrane surface. Upon covalent binding of the DIDS inhibitor in the channel, the
positive charge of the Lys542 residue is neutralized [8, p. 11844]. In addition, DIDS
brings two of its SO; groups into the inlet cavity of the channel, one of which
neutralizes Arg730 [1, p. 1507]. All this causes a violation of the above-mentioned
screening. The change in the local ES structure of membrane regions adjacent to the
anion channel, upon covalent binding of DIDS, may be the cause of a reversible

change in the shape of erythrocytes in a medium with chloride anions (Fig. a, track 3).

a b

Fig. Change in the intensity of fluctuations OD of a suspension intact (a) and
cryopreserved (b) erythrocytes during mixing in a SP-cuvette: 1,3 — chloride
medium; 2,4 — sulfate medium. 3,4 — cells treated with DIDS

(50 pmol/l, see methodology).
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During cryopreservation of erythrocytes in a medium with glycerol or
1,2-propanediol, a decrease in the surface electric potential is observed due to a
violation of the ES balance of cell membranes [9, p. 221]. Probably, a violation of the
ES structure of membranes during cryopreservation of erythrocytes is the cause of
inhibition of shape change, whereas a change in the local ES of membrane areas
adjacent to the anion channel may be the basis for targeted modification of the cell
shape. During pH titration of DIDS-labeled erythrocytes in a medium with sodium
chloride in a cycle of pH 7,4 « 5,6, at the 3rd stage of the titration cycle to pH 5,6,
the cells are transformed into discocytes [1]. Transformation into discocytes at an
acidic pH is not characteristic of intact erythrocytes, where they become stomatocytes
[10, p. 1220]. Therefore, the discogenic effect is associated with the charged DIDS
molecule built into the channel, which can be a modifier of the ES structure of
membrane areas adjacent to the anion channel, which determines the discogenic
effect. Obviously, DIDS is also capable of producing this effect with the assistance of
the flow of a stirred cell suspension (Fig. 1a, track 3).

Thus, irreversible binding of the DIDS inhibitor in the erythrocyte anion
channel cannot block the reversible change in the cell shape. This change occurs from
spherical to discoid shapes and back when simulating flow conditions due to mixing
of the cell suspension in a medium with chloride anions. The results indicate that
chloride anions and their binding to specific sites in the membranes are necessary for
maintaining the normal discoid shape of erythrocytes. The ability of DIDS-modified
erythrocytes to reversibly change their shape indicates that the effect of the fluid flow
of the stirred cell suspension and the change in chloride binding to specific sites
contributes to the modification of the electrostatic structure of the membranes.
Probably, the dynamic flow under physiological conditions in the bloodstream causes
a change in the degree of association of chloride anions with the residues of charged
amino acids of the anion channel. This change can lead to a modification of local
electrostatics and the structure of membrane areas adjacent to the channel, which can

be the basis for targeted modification of the cell shape.
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The development of cognitive activity in school-age children is indeed crucial
for enhancing their curiosity and expanding their knowledge. Curiosity plays a
significant role in motivating children to explore the world around them and to
develop a deeper interest in learning. By fostering curiosity, educators can help
children develop a lifelong love for learning and a thirst for knowledge. It's important
to provide children with opportunities to ask questions, investigate their
surroundings, and engage in hands-on learning experiences to nurture their cognitive
development effectively [1, p. 162].

Modern approaches to teaching biology increasingly emphasize the importance
of using information and communication technologies. These tools can enhance
interactive learning experiences, provide access to a wide range of resources,
facilitate collaboration among students and educators, and help create more engaging
and personalized learning environments. From virtual labs and simulations to online
research tools and multimedia resources, technology can greatly enhance the teaching

and learning of biology.
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In biology lessons, teachers play a crucial role in fostering the development of
students' interest and engagement in the subject by incorporating innovative teaching
methods. By introducing hands-on activities, interactive discussions, and real-life
examples, teachers can help students see the relevance and importance of biology in
their everyday lives.

The level of cognitive activity increases if students are prepared to master new
material by performing cognitive tasks of a practical nature. In the process of solving
problem situations, students search for answers to the questions: why does this
phenomenon occur? how can this fact be explained? Such problem situations and
questions arise during experiments, observations, and practical tasks. One of the
important forms of developing students' cognitive activity is the game. The learning
process is immersed in the process of communication here, and the activity of
students is equal to or even exceeds the activity of the teacher. Effective for
deepening and expanding knowledge, controlling and correcting it are "KVK",
"Brainring”, "What? Where? When?", etc. Non-traditional lessons also contribute to
the development of students' cognitive activity. Other rules, content, and methods of
conducting are designed so that even for students who are not interested in biology,
these lessons can become a starting point in the emergence of cognitive interest.
During the study of the section “Animal Kingdom” in experimental learning
conditions, lessons were conducted - trips, lessons - conferences, lessons — seminars
[2, p. 9].

To develop students' motivation in biology lessons, you can try the following
strategies:

1. Create engaging and interactive online activities such as quizzes, virtual
labs, and group discussions to make learning fun and challenging.

2. Incorporate real-life examples and case studies to show the relevance of
biology concepts in daily life.

3. Provide timely feedback and encouragement to students to keep them
motivated and on track.

4. Use multimedia resources such as videos, animation, and simulations to
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enhance understanding and engagement.

5. Encourage student collaboration through online forums and group projects to
foster a sense of community and teamwork.

6. Offer personalized learning experiences by tailoring lessons to students'
interests and learning styles.

7. Celebrate student achievements and progress to boost their confidence and
motivation [3, p. 16].

The nature of students' cognitive activity plays a significant role in their
learning process. Cognitive activities such as critical thinking, problem-solving, and
information processing can impact the way students acquire, understand, and retain
knowledge. Engaging students in activities that prompt them to think deeply and
actively participate in their learning can lead to better outcomes in terms of

knowledge acquisition and retention.
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3ATPO3M EKOHOMIYHIN BE3MNEI HIJIIIPUEMCTBA B ITPOIECI
3ABE3INEYEHHSA EKOJIOTI3ALIII BUPOBHUILITBA

Jxye Imurtpo SpocaaBoBuy

3nm06yBau ocBitu 10-A Kiacy
Pomanuenko Tersana OuiekciiBHa
Buurens-meronuct

BbpoBapcrkoro minero Ne 3

BpoBapcbkoi Micbkoi paau

BbpoBapcrkoro paitony, KuiBcrkoi obmacti

Beryn. [IpoGnema 3arpo3 aisiibHOCTI TMIANPUEMCTBA 3 KOKHUM POKOM Ha0yBae
11e OUTBIIOTO 3HAYEHHS SIK Ha TEOPETUUYHOMY, TaK 1 Ha MPAKTUYHOMY PiBHI.

He3Bakatouu Ha 3HAYHY KUIBKICTH MyOJIIKallii, 1 J0Cl iICHYIOTh HE PO3B’sI3aHl
mpo0JeMu, OB’ s3aHl 13 BU3HAUEHHSAM 3arp0o3 €KOHOMIYHIM Oe3Mell manpueMCcTBa Ta
CKOpPUTYBaHHSIM Jiil 1070 ¢opMyBaHHS HEOE3MEYHOTo CTaHy AisbHOCTI. Ha pasi,
BIICYTHIH  €IUHUN MOHATIMHO-KAaTEroplaJbHUM  amapaT MO0 BU3HAYEHHA
€KOHOMIYHOI Oe3MeKH MIANPUEMCTBA Ta 3arpo3, LU0 COPUUYUHSIOTH 1i HeOe3neuHui
crtad. [IpoGrema rocTpo CTOCY€ETBbCS Y BIACYTHOCTI CHCTEMHOI, 3JIar0KeHOI
JISUTBHOCTI MIAIPUEMCTB, MICIIEBUX OpTaHiB CaMOBPSTyBaHHS 1 J€p>KaBH.

BiitHa B VYkpaiHi Mae cepHO3HUMN BIUIMB Ha [ISJIBHICTh MIANPUEMCTB Ta
poOJeMu MOB’sI3aH1 3 €KOJIOTTYHOIO cUTyali€ero B kpaiHi. [Ipsami Hacmigku 00HoBUX
JIiH, Taki SK 3a0pyIHEHHS PUPOIHUX PECYPCIB Ta 301IbIICHHS BUKUIIB MTAPHUKOBHUX
ra3iB, MOXYTb MaTH JOBIOCTPOKOBI HEraTMBHI eQpekTh. Y TOH Ke dac
COIIAJIbHO-EKOHOMIYHI 3MIHHM, TaKi SIK BIUIMB HAa arpapHuUd CEKTOp 1 Mirparis
HACEJICHHS, TAKOXK CIIPUSIOTH MOTIPIICHHIO €KOJIOTTYHOI CUTYaITi.

Jlnst mogoslaHHs 1TUX BUKJIMKIB YKpaiHi HEOOX1AHO BXKUTH 3aXOIB JIJIs 3aXUCTY
HABKOJIUIITHBLOTO CEPEIOBUINA, 30KpPEMa, IHTETPYBATH €KOJIOTIYHI aCTIeKTH B TIPOIIECH
BIJIHOBJICHHSI, 3alpOBaJKyBaTH CTall MPaKTUKH Yy CUIBCBKOMY TOCIOAApCTBl Ta
3aJlydaTd MIKHApPOAHI pecypcu i BiJHOBJICHHS. TUIBKM TakMM YHUHOM MOXHA
3MEHIIUTH HETaTUBHUM BIUIMB BIMHM Ha 3MIHY KJIIMary Ta 3a0e3Me4uTd CTalIui
PO3BUTOK KpaiHH B YMOBaX MICISIKOH(MIIKTHOTO B1IHOBJICHHS.
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Meta nocmiauTH OCHOBHI 3arpo3u €KOHOMIYHIN Oe3merl MiampHeEMCTBA Ta
npo0sieMU TIOB’s13aH1 3 €KOJIOTIYHOIO CUTYAIIIEI0 B KpaiHi.

Marepianu Ta meToau. [lepin Hi’k BUBHAUUTH 3arpo3u €KOHOMIYHIM Oe3rmerri
MiANPUEMCTBA Ta NPoOJEeMH TIOB’sI3aHI 3 EKOJIOTIYHOIO CHTYaIll€l0 B KpaiHi
HEOOX1THO BUAUTMTH MiAX0U J0 I1€1 EKOHOMIYHOI KaTeropii.

Y cywacHiii HayKoOBIM JliTepaTrypli TOHATTS  «CKOHOMIYHAa  Oe3leka
MIIITPUEMCTBAY» JOCUTh YAaCTO BUBOJATH O€3MOCEePEaHBO 3 OB 3araibHOI KaTeropii
«be3rekay (mepekiaj 3 TPeIbKoi 03HavYa€e «BOJIOMITH CUTyaIliew»). [1, ¢. 19]

Jlo mpuknany, B.B. KpyToB BBakae, mo ekoHOMiIYHa Oe3MeKa ITiAnmpueMCTBA
PO3TISAAAETHCA K CTaH MOTro 3aXMIIEHOCTI BiJl HETaTUBHOTO BILIMBY 30BHINIHIX Ta
BHYTPIIIHIX 3arpo3, AecTabiii3yrounx (GakTopiB, IpU SIKOMY 3a0€3MeUy€eThCs CTINKA
peanizaliss OCHOBHHUX KOMEPIIMHUX IHTEpECiB 1 WIIEH CTaTyTHOI JISJIBHOCTI.
[2, c. 50]

[Toni6bnoi Touku 30py mputpumyerbes E. B. Aped’eBa, E. FO. JluroBunHko,
4Kl BOAYal0Th €KOHOMIYHY O€3MeKy MiJIPUEMCTBA B 3aXUIIEHOCTI BlJ HETATUBHOTO
BIUTMBY 30BHIIIHIX Ta BHYTPIIIHIX 3arpo3, AECTaOUII3yIOUNX YMHHHKIB, IPU SKOMY
3a0€3MeUyeThCs pealti3allisi KOMEPIIHHUX IHTEPECIB Ta IIJIeH CTaTyTHOI MisUTbHOCTI.
[3, c. 96]

3oBcim iHme 6adenns y I'. A. IBamenko, O. ®@. ApomieHko, ki TPOMOHYIOTh
PO3IIIAIaTh €KOHOMIYHY O€3MeKy MIANPUEMCTBA 3 TOUKH 30pY CTaHy: €EeKTUBHOCTI
BUKOPUCTAHHA  PpECypCiB, BUPOOHHUYOI CHUCTEMH, EKOHOMIYHOTO PO3BHUTKY,
3aXMINEHOCTI AISUTBHOCTI Ta IHTEpECiB, rapMOHi3allli ocTaHHiX. [4, ¢. 130]

B. JI. Opruncekuii, I. C. Kepuuupkuii, 3. b. XXusko, M. I. KupHuiipka,
M. O. XKuBko BBaxaroTh, II0 €KOHOMIYHY O€3MEeKy MOKHA pO3IIAAaTH 3 KIUJIbKOX
MO3UININ: 3 TMO3UIl PI3HUX areHTIB, AKI B3a€EMOJIIIOTh 3 IMIJNPUEMCTBOM, TOOTO
«EKOHOMIYHA Oe3leKka MiMPUEMCTBA € KOMIUIEKCHUM BiIOOPaKEHHSIM CTYIEHS
HAJIHHOCTI MAMPUEMCTBA K TApTHEPA y BUPOOHNYHX, (DIHAHCOBUX, KOMEPIITHUX Ta
IHIIMX €KOHOMIYHMX BIJHOCHMHAaX 3a MEBHUU MPOMIKOK Hacy» Ta 3 IMO3HUIlli camoro
MIAIPUEMCTBA, a CaMe: «3axWIIeHICTh WOro MOTeHIlany (BUPOOHUYOTO,

OpraHi3aiiifHo-TeXHIYHOT0, (DIHAHCOBO-EKOHOMIYHOTO, COIIAJIBHOTO) BijJl HETaTUBHOT

45



11 30BHIMIHIX Ta BHYTPIIIHIX YAHHUKIBY. [5, c. 12]

[TigTpuMaHHS €KOHOMIUHOI O€3MEeKH MIANPUEMCTBA HA HAJEKHOMY PIBHI HE
MO>KJIMBE 0€3 YHUKHEHHS 3arpo3 Ta (hopMyBaHHS HEOE3MEYHOTO CTaHY.

3arpo3u eKOHOMIYHIN Oe3Mel — 1e Jis AecTallIi3yIounx IpUpoIHUX (PakTopiB
1/a00 Cy0’€KTMBHUX, IIOB’SI3aHMX 3 HEJOOPOCOBICHOI KOHKYPEHIIIEIO Ta
MOPYIIEHHSIM 3aKOHIB 1 HOPM, 110 MOK€ CIIPUYUHHUTH MTOTEHIIIHHI a00 peabHi BTpaTH
JUTSE opraHizari. [5, c. 5]

Buainsaiore HacTyNHI BUIM 3arpo3 €KOHOMIUHIM Oe3melll MiANpUEMCTBA, a
came:

- 3a NpUpOJIOI0 BHHHMKHEHHS: IMOJITHUYHI, KpPHUMIHAJIbHI, KOHKYpPEHTHI,
KOHTPareHTHi; - 32 IMOBIPHICTIO BUHUKHEHHS: SIBHI, IPUXOBaHI;

- 3a HACJIJKaMH: 3arajbHl, JJOKaJIbHI;

- 3a BIIHOIIEHHSM JIO JIIOJICBKOI JISJIBHOCTI: OO €KTHUBHI (3yMOBIICHI
CTUXIMTHUMU TPUPOJTHUMHU SIBUIIIAMU: 3€MJIETPYCH, TTOBEH1); Cy0’€KTHUBHI (3yMOBJIEHI
JISUTBHICTIO JIFOJIMHN);

- 3a 00’eKTamMH TOCSiTaHb: 1H(OpMaIlisl, MaTepiajbHI 1 HeMmaTepiasibHi
aKTWBH, TIEPCOHAJI, IIJIOBA PEIyTallis;

- 32 MOYKJIMBICTIO MPOTHO3YBAHHS: MPOTHO30BaHI, HE TPOTHO30BaHI;

- 3a UMOBIPHICTIO HACTaHHS: KatacTpodiyHi, 3HAYHI, HE3HAYHI;

- 3a cdepaMd BHUHUKHEHHS: €KOHOMIYHi, (I3U4YHi, TMCHUXOJIOT14YHO-
iHdopmarriiiai. IcHYIOTh 1 1HIII 3arpo3u MpUTaMaHHI eKOHOMIYHIM Oe3melll cy0’ eKTiB
rOCIIOIaPCHKOT MisTbHOCTI. [5, ¢. 5-21]

Ha pgymky aBTopa, 0co0iMBOi yBaru NOTPEeOYIOTh 3arpo3u isUIbHOCTI
MIIIPUEMCTBA, 110 CIPHUSIIOTh HEOE3MEUHOMY €KOJIOTIYHOMY CEPEIOBUIILY JepKaBH.

Pe3yabTaTu T2 00roBOpeHHs.

BucHoBKkM Ta pekoMeHaanii

OTxe, ekoHOMIYHa Oe3leka MANMPUEMCTBA Ta TMPOOJIEMH TIOB’s3aHI 3
€KOJIOTIYHOIO CHUTYaIll€l0 B KpaiHl — 1€ CYKYHHICTh €KOHOMIYHUX BIJTHOCHH, SIKI
BUHHUKAIOTh 3 TPHUBOJAY 3a0e3redeHHs CTaOUIbHOCTI, 30alaHCOBAHOCTI IHTEPECIB

MIIMPUEMCTBA 3 IHTEPECAMHU 30BHINTHBOTO CEPEIOBHUIIIA.
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3a0e3neyeHHsT €KOHOMIYHOI O€3MeKH MIANPUEMCTBA YCKIAIHIOETHCS uepe3
BIJICYTHICTh €JIMHOTO HAYKOBOTO CHUCTEMHOTO MIiAXOAY 13 BpaxyBaHHSIM CHEIU(IKU
rajxysi JOCHIKyBaHOTO Cy0’€KTa BUPOOHUYO-TOCIIOAAPCHKOI JiSTIHOCTI Ta €MHOTO
MOHATIHHO-KaTEropiaJbHOTO anapary.

Ha wnamy paymkKy, HEOOXiIHO: YCBIIOMHTH (aKT HEOE3NMEYHOro CTaHy
MIIMPUEMCTBA; BHU3HAYMTH KOHKPETHI 3arpo3d OKpeMmid raiy3i JisJIBHOCTI,
BpaxyBaTu CHEIU(IKy AISUIBHOCTI OKPEMOTo MiJIMPUEMCTBA; BpaxyBaTd IJIMHHICTD
yacy Ta 30BHIIIHI AUCTa0TI3a1iitHl (PaKTOPH BILIUBY.

Biitna B VYkpaini mae cepio3HMIl BIUIMB Ha AISUIBHICTH MIJIPUEMCTB Ta
po0JIeMHU TOB’sI3aHl 3 €KOJIOTIYHOIO0 CUTYyall€ro B KpaiHi. [Ipami Hacmigku 00HoBUX
JIiH, Taki K 3a0pyHEHHS PUPOJIHUX PECYPCIB Ta 301IbIICHHS BUKUIIB MTAPHUKOBHUX
ra3iB, MOXYTb MaTH JOBIOCTPOKOBI HEraTUBHI e(exkTth. Y TOH XKe uac
COIIAIbHO-EKOHOMIYHI 3MIHHM, Takl SIK BIUIMB HAa arpapHUd CEKTOp 1 Mirparis
HACEJICHHS, TAKOK CHPUSAIOTH MOTIPIIEHHIO €KOJIOTTYHOI CUTYaLli.

JI71st mo10JTaHHsl LIMX BUKJIMKIB YKpaiHi HEOOX1THO BXKHUTH 3aXO/IIB JIJIsl 3aXUCTY
HABKOJIMILIHBOTO CEPEIOBUINA, 30KPEMA, IHTETPYBaTH €KOJIOTIUHI acleKTH B MPOLECH
BIJIHOBJICHHS, 3alpOBaJKyBaTH CTall NPAKTUKU Y CUIbCBKOMY TIOCHOJApCTBI Ta
3allydaTd MIKHAPOJHI pecypcH i BiTHOBJICHHS. TUTbKM TaKMM YHUHOM MOXKHA
3MEHIIUTH HETaTUBHUM BIUIMB BIMHM Ha 3MIHY KIIMary Ta 3a0€3MEYUTH CTaJHM
PO3BUTOK KpaiHM B YMOBax MICISIKOH(IIKTHOTO B1IHOBJICHHS.

OxpiM 371arokeHoi poOOTH MIAMTPUEMCTB, MICIIEBUX OPTaHiB CaMOBPSITyBaHHSI
1 JepxaBu, NOTPIOHO HAJAro/UKyBaTH KOPIOPATUBHY KYJbTYpY 3CEpEAUHH,
MOYMHAIOYH 13 PETEJILHOTO BII0OPY MEPCOHATY 1 CUCTEMU MOTHUBALIIT MPAIIBHUKIB.

Ha mymky aBTOpa, HalO1IBIIOI 3arpo3010 Ha MIANPUEMCTBI € HempodeciitHa
KajJpoBa mnoiituka. Ajke, 6imu3bko 80% 30MTKYy MaTepiaJiIbHUM aKTUBaM KOMITaHiH
HAHOCUTHCS iX BIIACHUM TIEPCOHAIIOM.

KitouoBumu (aktopamu y 3abe3nedeHi 0e3MedHoi AiSUTbHOCTI MIAIMPUEMCTBA
Mae OyTH eKoJIori3allisi BAPOOHMIITBA Ta CIIPUSHHS PO3BUTKY 010€KOHOMIKH KpaiHH.

[IpencraBnena mnpobiemMa mOTpeOye TMOJANBIIOTO JOCHIIKEHHS dYepes

HCI[OCTaTHiCTB BI/IpiH_ICHHSI IMUTaHHA BIIPOBA/’KCHHA CYydYaCHHX MOHCHCﬁ CHUCTEMHU
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YHUKHEHHS 3arpo3 eKOHOMIYHIM Oe3meri MiANpUEMCTB 13  3a0e3MeYeHHSIM

eKoJIori3arii BUpOOHHUIITBA.
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YK 57.2788
CYKUECIVHI SIBUILIA HA IPUKJIAJII IPUPYCJIOBUX
JAEBACTOBAHHUX NIJIAHOK PIKHM YK

KoBau AtTijia IlInTBaHOBHY,

KaHIUJAT TIeAarorigHuX HayK

Kadeapu imKeHepii, TEXHOIOTH Ta mpodeciiftHOT OCBITH
MyKa4iBChKOTO JIEPKABHOTO YHIBEPCUTETY

AHoTanisa. B3aemonis cycmiabcTBa 1 NPUPOAM MPOXOIUTH B IMIMPOKHUX
Macmitabax, 0 HPUBENO JI0 €KOJOoriyHoi mpobiiemu. Lls mpoOnema moB’s3aHa 3
MOTIPUIEHHSIM HABKOJIMIIHBOTO CEPEAOBMINA B Ppe3yJbTaTl 1HAyCTpiamizamii 1
ypOaHizallii, BUYEpIaHHA TPAJAUIINHUX EHEePreTUYHUX 1 MarepialbHUX PECYpPCIB,
3pOCTaHHs  JeMorpaiuHoro “HaBaHTa)XEHHA  Ha MpUPOAY, 3a0pyAHEHHS
cepeoBUIIA BIIXOIaMHU.

Kiro4doBi cioBa: cykiieciiiti sBuIia, €Kojoris, 610J0Tis, eKocCUcTeMa.

[Ipobiiema 30epexkeHHsT O10JIOTTYHOTO PO3MAITTS OCTaHHIM 4YacoMm Halyna
BEIIMKOT0 3HaYeHHs. BoHa 3HaX0aUThCS B IIEHTp1 yBaru cecii ['enepanbHoi Acambiei
OOH 3 npob6nem riobanbHOI eKoJorii, mo Bigdynacsa B Pio-ae-YKaneiipo y depBHi
1992 poky. Tam OyJs10 IPpUIHITO KOHBEHIIIIO TPO OXOPOHY O10JIOTTYHOTO PO3MAITTI.

[Is mpobOnema 30epekeHHS O10JOTIYHOT PI3HOBUAHOCTI aKTyajdbHA IS
KapnaTChKOTO pETiOHYy, 1€ B pe3yjibTaTi BEJIMKOTO aHTPOTOTEHHOTO BIUIUBY
CIIOCTEPITAETHCS 301 THEHHS TPUPOTHUX EKOCUCTEM.

BukopucTaHHS JIOAMHOIO TPUPOTHUX PECYPCIB Yy BEIUKHX KiJTBKOCTIX
MEPEBUIIIIIO TOTEHIlIal TPUPOJHOro BigHOBICHHSA. 3a nganumu OOH B cBiTi
IOPIYHO BHPYOYIOTHh IO TPUAISTH MIPA. M.KYyO. JIiCy, 3MEHIITYEThCS POCIUHHICTD.
Bnacuniiok uporo 30uibmyetbes HasgBHICT, CO2 B atmMocdepi.

Hanmipae 30imbieHdst #oro B atMocdepl MOKe MPU3BECTH 10 BUHUKHEHHS
“napHUKOBOTO €(eKTy” - TMIJBHUILEHHS TeMIepaTypu, OCOOJMBO B MOJSPHUX

obnactsx. HaciigkoM Moke cTaTd MIiABUIIEHHS PIBHS BOJAM B pIuKaxX, OKEaHax,
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3aTOIUICHHS TPUOEPEKHUX 30H [ 1, C. 344].

Y wmicTi Yxropoai iHTeHcU(iKalis ypOaHi3alifHUX MPOLECIiB MPU3BOIUTH 0
MOTIPIIICHHS SKICHOTO CTaHy JOBKULIA - CEpeJOBHUINA ICHYBaHHS >KUTEIIB MiCTa.
YMOBH TNpOXKMBaHHS, BUPOOHHYOI MISIIBHOCTI Ta BIANOYMHKY O0'€KTUBHO OYIyThb
MOTIpIIyBaTHCS y 3B'SI3KY 3 YKPYIMHEHHSIM Ta YIIUTBHEHHSM J>XHUTJIOBOTO (OHIY,
PO3IIMPEHHSIM 1 POCTOM MICBKOTO IPOMHMCIOBOTO BHPOOHHUIITBA, 30UIBIICHHSIM
TPAHCTIOPTHOTO HABAaHTA>KEHHSI.

AJte BKa3zaHl 3aKOHOMIpPHI TEHEHIII MOTIPIIIEHHS YMOB MPOKUBAHHS JIFOJUHU
B MICbKOMY JIaHAIIaQTI MOXHa 1 HEOOXiTHO TMOM'SKIIUTH, MPU3YITUHUTH,
ONTHMI3yBaTH.

€IMHUM IHCTPYMEHTOM JUIsl BUPIIIEHHS LI€T MPoOJIeMH € IPUPOIOOXOPOHHUN

M1IX11 10 po30yA0BH Y3Kropoaa Ha OCHOBI CTPOrOro HAyKOBO-€KOJIOTTYHOTO MIIX0TY

[9, c. 233].

AKTYaJIbHICTh TEMHU.

[Tpouiecu, BIJHOBIIEHHS CHUJIBHO JIEBACTOBAHUX €KOCHCTEM Ha ChOT'OJHI
ABJISIIOTh HE TUIBKM TEOPETUYHMM, aje ¥ MNpakTUYHUWA 1HTepec. PyliHyBaHHS
JaHAMA(TIB € OAHIEI0 3 CEPUO3HUX EKOJIOTIUHUX MpobieM Ykpainu. HeratuBHumu
HaclliKaMy JeBacTallli 3eMelb € BTpaTh OI0JOTIYHOTO Ta JaHAmadTHOTO
PI3HOMAHITTSI 1 HABITh OIYCTEIIOBAHHS.

VYV Mexax micta YXropoja piuka Yk 30epirae xapakTep TipChbKOi PIUKH 1
XapaKTepU3y€eEThCsl MIBUJIKOK TEYIED Ta PI3KUM, YacTO CTPIMKHUM KOJIMBAHHSM
TJIMOVHMU.

JocnmimxyBaHi TIISHKH JTITOM, TIEPEBAKHO, 3HAXOJUTHCS 300Ky BiJl OCHOBHOTO
pycia. B OCIHHbO-3UMHBO-BECHSIHUM Mepioj pi3HI YacTUHU 3aTOILTIOIOThCA (i
PO3MHUBAIOTHCS) HEPIBHOMIPHO.

[le mpu3BOAUTH 10 PI3HOTO CTYNEHS JeBacTallli POCIMHHOTO TMOKPHUBY, IO

BIIHOBJTIOETHCS Mif Yac JiTHRoro nepioay (Puc.1.).
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Puc. 1. Pe3yabTaT KJIACTEPHOT0 aHATI3Y NOAIOHOCTI CTPYKTYPH POCTHMHHOTO

MOKPUBY A0CTIKYBAHUX AUISHOK NPUPYCIOBUX TEPUTOPIH p. Yk

OxkpiM NOpUPOJHUX HETaTUBHUX UWHHUKIB (3aTOIUIEHHS, pPO3MHUBaHHS,
pYWHYBAaHHS KpWKaHUMHU OpWjiaMd  TOIIO), POCIMHHICT 3a3HAE CHUIIBHOTO
aHTPOTMOIPECUHTY (BUTONTYBAaHHS, BUPYOKa, 3aCMIYEHHS TOILIO).

JocnipkeH1 IUISHKY UTIOCTPYIOTh Pi3HI BUIM CyKieciiiHuX 3MiH. Hacamnepen
[[€ MOB’A3aHO 3 HAKJIAJaHHAM MEPBMHHUX 1 BTOPUHHHUX cyKiecid. [lepBunHi
CYKIIECI/iHI SIBMINA BiOYBalOThCS Ha JUISHKAX, M0 y Tepioa “BUCOKOI Boau”
MOBHICTIO 3BUIBHSIIOTHCS BiJl IPYHTY 1 POCIMHHOCTI 1 SIBJISIIOTH COOOIO CBIXKI PIYKOBI
HAHOCH Yy BUIJISJI KaM STHUCTUX pO3CHUIiB. BTOopuHHI Cykiiecii BiOyBalOThCS Ha
MICIISIX 3pYWHOBAHUX yTPYMOBaHb, /1€ YaCTKOBO 30€periimcs IPyHTH Ta ACSKI KHUBI
OpraHi3Mu, i HalyacTille MalOTh XapaKTep B1IHOBJIECHHS.

Ha nmocnimpkyBaHiii TepuTopii MM MaeEMO 3MOTY JOCIHIIKYBaTH MOCTYMOBUI
nepexiJi Bi IUISHOK JI€ MOBHICTIO PYHHYETHCSI POCIMHHUN MOKPUB 10 AUISHOK, IO
MaiiKe He 3a3Hal0Th PyMHIBHOI Jii OTY>KHOT Teuli rpChKOi PIUKH.

[ToOynoBana 3a pe3ynbTaTMH JOCIIDKEHb MOJIEIb KIJIACTEPHOTO aHLIIZY
J03BOJISIE BUAUIUTHU 11 SITh MOJIOHUX 32 CTPYKTYPOIO POCIMHHOTO MOKPUBY KJIACTEPIB.
Ilepmnii kmactep mpeacTaBiACHUN AiNsSHKaMU 7,8 SKi 3aBIASKH IMUIBHOJICPHUHHUM

0araropiuyHUM POCIMHAM YCIIIIHO MPOTHUCTOSATH PO3MHBY. BOHU CKIanalTh A1po
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TOCTIKyBaHOT (ITOCHCTEMH BIJ SIKOTO BiAOYBa€ThCS TOMABINE BIAHOBICHHS
OPWICTINX  JTIASHOK. Takok  3aBOSKHM TIEBHIM  CTIMKOCTI 10  PO3MHTTS,
CIIOCTEpITAa€ThCS JIOKaJIbHA 3MiHA XapaKTepy HAKOMHWYEHHS PIYKOBUX HAHOCIB
3aJIe)KHO BiJ] XapakTepy Teuii.

JIIIsHKY KJ1acTepiB 2-5 pO3MIIITYIOTHCS BITHOCHO TIEPIIIOTO KJIACTEPy y BUTIISAII
CHUJIbHO BUTSTHEHUX, 3MIIICHUX BHU3 T10 TEUii €JIICIB 1 BIIOMBAIOTh I'PATIEHT BILIUBY
CHWJIBHOI Tedii mijg Yac MOBHOBOIASA. YacTWHA TOCHIIKYyBaHUX AUITHOK (26, 3, 25,
TOII0) HE YTBOPIOIOTh OKPEMOT0 KJlacTepa 1 pO3MIillleH] B Kpa€eBii (MOrpaHUYHIN 30H1)
7€ pPYyHHIBHUH BIUTUB Te€Yil MPOSBISETHCS MPOTATOM BChOIO Maibke TMepiony.
PocauHHMI NOKPHUB TYT HECYLIUIBHUM 1 MPEACTABIECHUN CIOPATUYHUMU MITPAHTAMH.

[IpoBiBIIM cepif0 EKOJOTIYHMX Ta OOTaHIYHMX JOCHTIDKCHb PYCIOBUX
€KOCHUCTEM MU MO>KEMO 3pOOMTH HACTYITHI BUCHOBKHU:

1. CykueciiiHi Ipolecu Ha MOJENbHINA NUISHIN HOCSTh NEPBUHHUN XapakTep.
Tomy, 1m0 BiIHOBJIECHHS B1IOYBA€ThCS Ha 3BUIBHCHUX JUISHKAX JI€ BIJACYTHI
KOMIIOHEHTH BiJl ITOMEPEHIX HA3EMHUX EKOCHUCTEM.

2. Hamu Oy1o 3HaIEHO 1 OMKMCAHO BC1 OCHOBHI €Taly PO3BUTKY yIPYyIyBaHHS,
OKpiM eTamy KiiMmakcy. [ocimipkyBaHa AUISIHKA Ma€ JOCUTh KOPOTKIA mepioj
PO3BUTKY 1 3HAXOAWTHCS y CTaHI Mepexony Bia ¢a3u 3MaraHHsg a0 a3y peakiii.
Anamnizytoun O1011eHO3HU, MO (HOpMYIOThCA y TOAIOHUX yMOBaxX, MOXHa 3pOOUTH
MPUNYIIECHHS, [0 32 YMOB JOCSATHEHHS KJIIMAakCy IIMM YTPyIyBaHHSM MH Oyaemo
MaTy alloBlajbHE JIICOBE YrpynyBaHHS. AJie, 3BUYAIHO, Take MPUIYIICHHS MOXeE
MaTy MiCIle JIMILE Y TOMY BUMAJKY, KOJIM NPUIHUHUTHCS TOCIOAApChKa TISIBHICTD 1
MeJiopalis pycia piukd, aje B TaKOMYy BHUIIQJIKy OCTIB IO 3apic JepeBaMu
CTBOPIOBATUME 3arpo3y AJIsl MiCTa IiJl 4ac MOBEH1

4. IcHyroui OCTPOBM Ha piulll YK MiAJAIOThCS CUJIBHOMY 3aCMIYEHHIO Ta
3a0pynnenHo. OkpiM TOTo, IO HACEJICHHS BUKHIAE CMITTA Oe3mocepeaHbo Ha
JOCIIKYBaHy TEPUTOPiO, 3HAYHA YAaCTHMHA 3aCMIYEHOCTI BUKIMKAHA TMaBOJKOBHUM
XapaKTEpOM PIUKH, KA MIPU BUCOKIN BOJI MPUHOCUTH CMITTS Ta TULISYYS 3 TIPCHKUX
parioniB. OKpiM 3aCMIYEHHS BEJIMKHI BIUIMB Ha 010TYy Ma€ BUTONTYBAaHHS Ta MpsMe

3HUIIIEHHS BHACIIJOK pekpealii (BIAMOYMHKY, PUOHOI JIOBJII TOIIO) HACEJICHHS
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M. YKropoza.

5. TlepioguyHe BupyOyBaHHS 4YarapHUKiB, IO Ma€ Ha MeETI 3armoOiraHHS
3aTOpiB Ha Pivlli Y 3UMOBUH TEpioJ, HA HAII TOTJIA, HE IPUBHOCUTH HEraTHUBHOTO
BIUTUBY Ha YarapHUKH, TOMY, IO 3J1ACHIOETHCS BOCEHH MiJl KiHEIb BEreTaIliifHOTO
nepioay. HaBmaku, nepioguyna oOpizka CTUMYJIIOE BIIPOCTAHHS KYIIIB 1 CIIpHUSE iX
IIIJIbHOMY BIJIPOCTaHHIO.

B nonanpimioMy TUIaHYyeTbCS  TPOJOBXKEHHS  JIOCHIDKCHHS  TUHAMIKU
MOJICTBHUX MiNsHOK. Lle m03BOMUTHE po3poOUTH MOAETh (OPMYBAaHHS CTIHKHUX IO
PYWHIBHOI Ai1 BOJU YIPyHOBaHb HAa MPUPYCIOBUX AUISHKAX Ta PO3POOUTH 3aX0AU IS

3ano0iraHHsl yTBOPEHHS OCTPOBIB HA pIULll YK B MEXax MICTa Y Kropoja.
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VIIK: 58.07:57.042(477)
OCOBJHBOCTI ®EHOJIOTTI JESKUX POCJUAH V 3B’SI3KY 31
3MIHAMM KJIIMATY HA BIHHUYYMHI, YKPATHA

Kpemencbka Jlistis BikropiBHa,

K.010J1.H. JIOLIEHT

Kpuxnusa Ceitiiana JImurpiBHa,

K.010J1.H. JIOLIEHT

Kpemencbkuii Ouexciii QJiekcanapoBu4

acriipant kad. papmarrii

Binnunpkuii HarioHansHUNM MenuaHui yHiBepcuTeT iM. M. 1. [Tuporora
M. Binnuns, Ykpaina

AHoOTamifa: Y cTaTTi pO3MVIAHYTO SBMILE MOBTOPHOI'O LBITIHHS JEPEBHHUX
POCJIMH Ta MOJOBXEHHS BEre€TalliHOIO MEePIOAY TPaB Y KOHTEKCTI KIIIMATUYHUX 3MiH
B Ykpaini. HaBeneno npukinaau nosropHoro nitiaas jinman (Corylus avellana),
Oy3unu (Sambucus nigra), summi (Prunus cerasus), Bimexu (Alnus glutinosa), a
TaKOK OINKCAHO BETETALINHUI Mepio ACSKUX TPaB'SHUCTHX POCIHH, BKIIOYAIOYU
kporuBy nasomomuy (Urtica dioica), uucrorin 3suuaiinuiit (Chelidonium majus) Ta
TIyXy KponuBy myprypoBy (Lamium purpureum).

KurouoBi ciioBa: rio0anbHe MOTEIIIIHHS, 3MIHUA KJIIMaTy, TOBTOPHE IBITIHHS,

[MOJOBKEHHS Bererarii, Tpas’ SHUCTI POCJIMHHU, JIEPEBA.
9 b

['moGanbHe TOTEIUIIHHA € OJIHIEI0 3 KIIOYOBUX EKOJOTIYHUX MpoOsemM
cydacHocti [1, c. 4]. IligBuimeHHS cepeaHBOPIUHOI TEeMIepaTypyu BIUIMBA€E Ha
POCJIMHHUN CBIT, 3MIHIOIOYM TPHUBANICTh BEreTAI[IHHOrO NEpioay Ta BUKIUKAIOYH
aHoMatii, Taki sIK TMOBTOPHE IBITIHHS Ta TMOJOBXKEHHS TEPIOay BEreTallii pOCIHH.
VYkpaiHa, sk YacTMHAa TOMIPHOI KJIIMAaTMYHOI 30HM, 3a3HA€ 3HAYHUX 3MIH, SKi
BIUTMBAIOTh HA EKOCHCTEMH, BKJIIOYAIOYM PICT 1 PO3BUTOK POCIWH. 3a OCTaHHI
JECATUIITTS CIIOCTEPITAETHCS MMiJIBUILICHHS CEPEIHBLOPIUHOT TEMITEpaTypHu MPUOIU3HO
Ha 1,7°C [2, c. 29], mo BIUIMBa€ Ha CE30HHICTh 1 TPUBAIICTH BEreTallli POCIUH

[3, c. 51]. TloBTOpHE WLBITIHHS — HETHIOBHMHA IPOLEC, KU MOXE CBIIYUTH IPO
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Cepio3Hi eKOJIOriuHi 3MiHM, IO BHKIMKAa€ iHTEpeC HAYKOBIiB Ta ekoioris. Koro
BHUBYCHHS J03BOJISIE OLIHUTH BIUTMB TJIOOQIBHHUX 3MIH KJIIMaTy Ha YpOOEKOCHCTEMH
Ta O10JIOTIYHY pI3HOMAaHITHICTE. Y 2024 porui crnocrepirajach aHOMalbHO TeIuia
ociHb [4], mo BigoOpa3unock Ha (iropi Ykpainu. 301IbIICHHAS TEeMIIEpaTypy BOCCHH
CIIpHUsi€ TPUBAIOMY (POTOCHHTE3RY, III0 CTUMYIIIOE PICT 1 BITIHHA pociuH. KonuBaHHs
TEMIIEPATypU Ta 3BOJIOKEHHS MOXYTh «OOMaHYTH» POCIUHH, CTBOPIOIOYH 1ITIO3it0
BECHSHUX YMOB. SIK pe3ynbTaT JaHUX KIIMaTHYHHUX 3MiH, BoceHu 2024 poky, y
NESIKUX BHUIIB POCIHH CIOCTEPITaIMCh HE3BUYHI OIOPUTMH, TakKi SIK ITOBTOPHE
IBITIHHA y JEpeB Ta TMOJOBXKEHHA Bereramii y TpaB. [ipkokamTaH 3BUYAHHIN
(Aesculus hippocastanum), sikuii 3a3BUYaii BiTe HABECHI, y TPaBHI, BXKE KiJIbKa POKIB
MOCMUIb BOCEHU Ma€ JPYTy XBHWIIIO IBITIHHS, CIPOBOKOBAHY BHUCOKUMH OCIHHIMH
TEeMIIepaTypaMH Ta PaHHIM 3aBEPIICHHSM BereTallli 3aBIsKHA TOIIKOIKEHHIO JICTS
KaIllITaHOBOIO MULTIO [5, c. 64]. Ane mie psa JepeBHUX POCIHH, YV BIANOBIAL Ha
TEeMIIepaTypHI PEKOPIU, TOBTOPHO MoYaiu 3ainBitatd y Binnuii Bocenu 2024 poky.
Jlimuna 3Buyaitna (Corylus avellana) — moBTopHO 1BiNa B cepenHi KOBTHS, MiCIIS
3aBEpPIICHHS OCHOBHOTO TIEpioJy UBITIHHA y OepesHi-kBiTHI. by3uHa dopHa
(Sambucus nigra) y 3BuUYaiiHMX yMOBax I[BiT¢ B TpaBHi, aji¢ TCIUN OCIHHI YMOBH
CIIPOBOKYBAJIM PO3IYCK HOBUX CYIIBITh, IO CIIOCTEPITaBCS y JUCTOMAIl, a JINCTS HE
omajio 1 B TPYyJHI, 3AIMIINAJIOCH 3€JCHUM Ha KyIlax 1 MijJ Yac 3aMopo3KiB. BuiHs
spuuaiina (Prunus cerasus) Ta rpyma 3Buyaiitna (Pyrus communis), I[ummuHa
3Buyaitna (RoSa canina) — MOBTOPHO KBITHYJHM Yy JKOBTHi. Tak0K IMiCJs ONaaHHS
aucts y mosioaux nepes rpady (Carpinus betulus) BinOynocs po3nyckanHs OpyHBOK
Ta (OpMyBaHHS JIUCTKIB, 1[0 € aHOMAaJIbHUM JJIsl OCIHHBOTO mepiony. s Oy3ky
(Syringa vulgaris) xapakrtepHe UBITIHHA HaBecHi. [Ipote, meski Kyl Oy3Ky Yy
BinHumi 3anBiim BApyre yepe3 aHOMalbHO BHUCOKI TeMIepaTypu. 3aBIsSKH TEIUTii
OCCHI BereTamiHui mepioa 0araThb0X TPaB'SHUCTHUX POCIUH IOJOBXKHBCS O KIHIIA
mucromana. Cepea HUX: Tiyxa KpomuBa myprypoBa (Lamium purpureum), Kpomusa
nBogomHa (Urtica dioica) wwmcrorin Benukuii (Chelidonium majus), nHariaku
nikapebki (Calendula officinalis), ripuak moueuyiinuit (Polygonum persicaria).

VY rpynni 2024 poky OyB TWXAEHb 3 MIHYCOBUMH TeMIIEpaTypamu, aje 3
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Jpyroi MOJOBUHY TPYIHS 3HOBY MiJBUIIMIACH TEMIIEPATypa 10 TUTFOCOBUX 3HAYCHb,
10 CTUMYJIOBAJIO BETETAII0 NEIKHX pociuH. ToMmy, B TpeTid Aekaai TpyaHS Ha
y3JIicCsaX MOKa3aJIkch MOJIOAI MAapOCTKU IigmMapeHnHuka uinkoro (Galium aparine) ta
sipounnka cepennboro (Stellaria media). Jdani pociawHmM 3a3BUYaii MPOPOCTAIOTH
HABECHI, ajieé MOTEIUIIHHS CTUMYJIIOBAJIO TPOPOCTaHHS MOJIOAUX MaroHiB. Lle siBuiie
Ma€ SK TMO3UTHUBHI, TaK 1 HEraTWBHI HAcCHiAKU. Jl0 MO3UTHUBHUX MOKHA BIJIHECTU
TpUBAIy aKTUBHICTb (DOTOCHUHTE3y, HAKOMHuUeHHS Olomacu. Jl0 HEraTuBHHUX —
BHUCHa)KEHHSI PECYpCIB POCIHH Tepe]] 3MMOBHM MEpPiOJOM, 3HM)KEHHSI CTIHKOCTI 10
MOPO3iB, 3MiHa CKJaJy POCIMHHOTO IOKPUBY, a caMme, 3POCTaHHIO MOIIMPCHHS
TEIJIONIIOOHUX 1 MOCYXOCTIMKMX BH[IIB, @ TaKOXX CKOPOYEHHIO IUIONII POCIHH,
YYTJIMBUX JO 3MIHH TEMIIEpPaTypHOro pexumy [6, c. 41]. MoxnuBe HOUIHMpPEHHS
Oyp’siHiB, Takux sk amOpo3is (Ambrosia artemisiifolia) gepes 1 BUCOKY aganTHBHICTD
710 KJIIMAaTUYHHUX CTPECIB, Ta BUTICHEHHS JIEIKUX MICIIEBUX BUIIB Yepe3 KOHKYPEHIIIIO
13 TerIoNtoOHUMU pociauHaMu. llepiogu MOBTOPHOrO MUBITIHHSA EHTOMO(MUIBHHUX
POCJIMH MOYTh HE CIIBIAJAaTH 3 AKTHBHICTIO KOMAax-3alWIlOBauiB, a TpUBAIUN
BEreTaIllMHUNA TepioJ TpaB, MOXKE CTUMYJIOBATH TMOSABY IIKIAHUKIB. Buxuau
MapHUKOBUX ra3iB 1 YACTUHOK YHACJIJOK aHTPONOT€HHUX A1l CTBOPIOIOTH JOAATKOBI
CTPECOB1 YMOBH [IJIsi pOCJHHH. 3a0py/HEHHSI TOBITPS BIUIMBAE Ha TPOIECU POCTY,
PO3BUTKY, 3HIKYE MPOAYKTHUBHICTh POCIMH 1 MOCHIIOE UYYTJIHUBICTH JO XBOPOO.
[IpomoB)xeHHS BUBYCHHS I[LOTO SBHINA JOTIOMOXE 3PO3YyMITH aJIaNTHBHI MEXaHI3MH
POCIIMH JI0 3MIH KJIIMaTHYHUX YMOB Ta CIIPOTHO3YBAaTU MaiOyTHI 3MIHU B MICHKHUX 1
MIPUPOTHUX EKOCHCTEMAX.

BucHoBku

1. ['moGasibHe MOTEIUTIHHS CPUYMHSIE 3HAYHI 3MiHU y ()EHOJIOTIT POCIIHH,
BKJTFOYAIOYH TIOJIOBKEHHS BETeTaIliiHOTO TePioay TPaB'THUCTUX POCIHMH Ta IIOBTOPHE
IBITIHHS JICPEBHUX.

2. Y 2024 pomi B VYkpaiHi Oyno 3adikcoBaHO aHOMalbHE IOBTOPHE
LBITIHHS JIIMHUA, OY3WHU, BUIbXHU, BHUIIHI Ta TPYII, a TaKOX IMOJOBKEHUN TEpion
BereTalli TakuxX TPaB'SHUCTHX POCIWH, SK KPOIMHBAa JBOJIOMHA, TIyXa KpPOIHBA

MypIypoOBa, YUCTOTLI 3BUYANHUI Ta 1HILIL.
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3. HeoOxiaHO MpOBOIUTH MOHITOPUHT (DEHOJNOTIYHUX 3MIH y POCIHH IS
aganTarii CUIbCHPKOTOCIIONAPCHKOI MiSTIBHOCTI Ta EKOJIOTIYHMX CHCTEM JI0 3MIH
KJIIMaTy.
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POJIb ®I3UYHOI AKTUBHOCTI Y NIJTPUMIII 3JIOPOB’SI CTYJIEHTIB

Po:xxHoBa AHacracig MuxaiiiiBHa

3aBy4, aCCUCTEHT KadeJIpH TIr€HU Ta MEIUIHOI €KOJIOT1i
KycoBa bornana OuiekcanapiBHa

CTYJCHTKA

Onecbkuil HalllOHATBHUNA MEAUYHUN YHIBEPCUTET

M. Opneca, Ykpaina

AkTyanabHicTb: [lutanHs posni (Qi3WYHOI aKTUBHOCTI y MIATPUMII 310pOB's
CTYICHTIB € Ba)KJIMBUM, OCKIJIbKM CTYAEHTU 4YacTO BEAYTh MaJOPYXJIHMBHUI crociO
KUTTS Yepe3 HaBUaHHs, CTpeC Ta HecTrady yacy. PerynsdpHa (i3udyHa aKTHUBHICTb
J0TIOMarae MOKpauuTy (pi3uyHe 310pOB's, MIJBUILYE PIBEHb CAMOIOYYTTS, 3HUKYE
CTpeC Ta IMOKpally€e HACTPIiid, a TAaKOX MO3UTUBHO BILJIMBA€ HA KOTHITUBHI (YHKIIIT,
10 € KOPUCHUM JIsl HaB4aHHA. JloCTipKeHHS 1[bOTO MUTAHHS O3BOJIAE 3PO3YyMITH,
K 3a0XOTHTU CTYJIEHTIB JO aKTHBHOI'O CIOCOOY JKUTTS Ta 3a0€3MeUnuTH I1XHIH
G13UYHMM 1 TICUX1YHUN 00pOOYT, 10 pOOUTH MOTO aKTyaIbHUM y Cy4aCHOMY CBITI.

Mera: MeTrorw IOCHIIKEHHS € BUBYEHHS BIUIMBY (DI3UYHOI aKTUBHOCTI Ha
¢i3u4HEe Ta TMCHXIYHE 3JI0pPOB'Sl CTYJIEHTIB, a TaKOXX BHM3HAYEHHS CIOCOO0IB
320X0YCHHSI 0 aKTUBHOTO CIIOCOOY KUTTS Cepel MOJIOJII JUIS MOKPAIIEHHS iXHBOTO

3arajJbHOTO 100pOOYTY Ta YCIHINIHOCTI B HABYAHHI.

Marepiaam Ta Meroam: AHKeTa I JOCHIIKEHHA BIUIMBY (Di3uyHOI
aKTUBHOCTI Ha 3JIOPOB'S CTYACHTIB MICTWJIA 3amUTaHHS TPO YacTOTy 3aHATh
(I3UYHOI0 AKTHBHICTIO, BUAM (PI3UYHOI AKTUBHOCTI, SKUM HaJalOTh I[epeBary
PECTIOHACHTH, Ta MOTHBH, IO CIHOHYKalOTh iX [0 aKTUBHOTO CIOCOOY KHUTTS.
OnutyBanHs OyJ0 TPOBENECHO OHJAWH 1 3amyumsio moHan 30 pecroHaeHTiB. B
ONMMUTYBAHHI B3SUIM y4acTh CTYJEHTH, MOPIBHY YOJOBIKIB 1 >KIHOK, IO J03BOJISE
OTpUMaTH OLIbII 00'€KTUBHY KapTUHY BIUIMBY (D13MYHOT aKTUBHOCTI Ha P13H1 aCLIEKTH
3nopoB's. OtpuMani faHi Oynu mepepoOseHl B aiarpamMu Ijis 3pyYHOCTI Ta HaJaHi

JUTSL OTJISIY Ha HACTYMHIN cTopiHui (puc. 1).
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Baw Bik Bawa cTatb
34 oTeeTa 34 oTeeTa

@ 10 18 poxis ® Yonosiua
@ 18-22 pokn @ Xinoua
® 23-28 pokn

® 29-34 pon

@ 35 abo Sinkwe pokie

AIK 4aCTO BM 3aMAETECA (I3MYHOID aKTHBHICTIO?

34 oreera

CKinbKky Yacy B cepegHLOMY BM NpuainaeTe disuyHii akTWBHOCTI Ha JeHb?
34 otRETa

@ Woann

@ Kinska pasie Ha TiwkgeHs.

@ Pa3 Ha TKISHE

@ Pinwe oanoro pasy Ha TusgeHs
@ He safmaiocs saarani

@ Menwe 30 xanummm

@ 30-80 xpummH

@ 1-2 ronunm

@ Binswe 2 roanH

@ He npuainai yacy esarani

Yu BifjuyBaeTe BM, Lo disMuHa aKTUBHICTL JONOMarae BaM NodysaTucs BnesHediwe? LU0 3aBaxac Bam 3aAMaTHCA (iSHUHOIO aKTUBHICTIC perynAapHo?
34 otBeTa 34 oTEETA

@ Hivoro we sasamac

@ Broma

@ Gpax moTeauit

@ BiacyTHIGTE AOCTYNY A0 CNOPTHEHKX 3..
@ e

@ onmeny

@ Oumeny

@ uacy vema

@ Tax, oyxe
@ Yacruoso
@ Hi, e snnusae

12 W
YW 3HM3MBCA Ball pPiBeHb cTpecy 3aBAAKK Pi3MyHIA aKTMBHOCTI? Yu BipyBacTe BM NOIMTUBHI 3MIHK ¥ Di3M4HOMY CTaHi 3aBAAKN (i3UYHIR akTHBHOCTI?
34 oreera 34 oreera
@ Tax, anasni

@ Tak, nowmitHi
@ He nomiTke(-na) amin
@ Hi, ve sigvysaio

@ Tax, snaumo

@ Tax, tpox

@ He nomiTHe(-na) 3miK
. @ Hi, e snmkyno

Y1 AOTPUMYETECE BU NEBHOMC PEXAMY AHAT Yu Bnnueae §isnyHa aKTUMBHICTE Ha Baw aneTuT?
34 oteeta 34 oteera
@ Tak, yitko @ 36inbwye
@ Inoni @ 3merwye
@ Hi @ Hisix He Brnveas

Puc. 1. BignoBiai HagaHi pecrnioHgeHTaMH SIKi OpaJid y4acTh B ONUTYBAHHI.

Pesyabratn Ta iXx oOroBopeHHsi: OCHOBHi pe3yjabTaTh: YYaCHUKHU
OTMUTYBAHHSI MaJId 3arajbHI 3HAHHS MPO KOPHUCTH (P13UYHOI aKTUBHOCTI, a CEpPEIHIM

BIK PECNOHACHTIB CTaHOBMB Big 18 m0 28 pokiB. OQOrosopenHsi: PesynbraTi
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OMHUTYBaHHS TOKa3aim, mo moHan 50% yYacHUKIB 3aiiMaroThes  (HI3UIHOIO
aKTUBHICTIO KiJIbKa pa3iB Ha THXKIEHb, MpHUAUISoUN oMy 30—-60 XBHIMH, L0 €
MO3UTUBHUM TMOKa3HUKOM. ['OJIOBHOIO MOTHBAIIEIO Ji1 OUIBIIOCTI € MOKpAaIEHHS
(GI3UYHOTO 370pOB’ST Ta 30BHINTHHOTO BHIJIAY, MPOTE Opak dacy Ta BTOMa YacTo
CTalOTh TNEPElIKOJIaMU I PETyJSIpHUX 3aHATh. PEeCHOHIIEHTH BII3HAYWIM, IO
(hi3uyHa aKTUBHICTH JIOTIOMAara€ 3HU3UTH PIBEHb CTPECY, IMIJBHUIIYE alleTUT, a TaKOX
OUTBIIIICTh CHOXXKHMBAIOTH 1—2 JITpM BOAM HA JEHbL Ta 1HOAI XapUyHOThCA
30aJ1aHCOBAHO.

BucHoBok: 3riTHO 3 pe3ylbTaTaMU OINUTYBAaHHS, OUIBINICTh PECIIOHACHTIB,
noHaa 50%, 3aliMaroTbesl (DISUYHOIO AKTUBHICTIO KUJIbKa pa3iB HAa THXKIEHb, L0 €
MO3UTUBHUM TMOKA3HUKOM cepell cTyAeHTIB. OCHOBHOIO MOTHBALIEIO Ui 3aHSTh €
MOKpamieHHs (13MYHOro 370pOB'S Ta 30BHIIIHBOTO BUMIISIAY. BogHouac, Opak yacy Ta
BTOMAa € OCHOBHUMH IEPEIIKOJaMH JIUIsl PETYISIPHUX TpeHyBaHb. Di3MUHA aKTUBHICTD
MO3UTHBHO BILUIMBA€E HA 3HWKEHHS PIBHS CTPECY Ta IMiJIBUILICHHS alleTUTY, IPH I[bOMY
OUIBIIICTh PECTIOHJICHTIB CHOXKUBAIOTh HEOOXiAHY KUIbKICTH BOAUM Ta 1HOJI
JOTPUMYIOTbCA 30aJlaHCOBAHOTO XapyyBaHHsS. TakuM UYHMHOM, MOKHa 3pOOUTH
BHCHOBOK, 110 (pi3MYHA aKTHBHICTh MA€ 3HAYHUI BIUIMB Ha (PI3UYHE Ta TNCUXIYHE
3I0POB'SE CTYACHTIB, OJIHAK JJIA JOCSATHEHHS OUTBhINOI e(EeKTHBHOCTI HEOOX1THO

nmojoJaT 0ap'epu, Taki sk 4ac Ta BTOMA.
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Abstract: Rapid diagnostics is an important, one of the simplest and most
common methods of determining pregnancy in modern gynaecology. If a woman
suspects that she may be pregnant, it is essential that the exact status of her pregnancy
Is confirmed as early as possible so that she can make informed decisions about her
health and well-being. Pregnancy tests use antibodies to detect human chorionic
gonadotropin. It is an ideal marker of pregnancy because it rises rapidly and steadily
in early pregnancy and can be detected in urine. This article presents some data on
the different types of home pregnancy tests available in Ukraine, as well as an
analysis of the data obtained from a survey of women on the accuracy, efficiency and
quality of these tests.

Keywords: women, pregnancy, diagnostic methods, human chorionic

gonadotropin, rapid tests.
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Rapid pregnancy diagnostics is one of the most popular medical services that
allows women to quickly and conveniently find out about their condition. With the
development of medical technology, modern testing methods have become not only
accurate but also as accessible as possible to the general public [1, 2, 3, p. 123].

Rapid methods of pregnancy diagnosis are based on determining the level of a
specific hormone, human chorionic gonadotropin. This hormone begins to be
released after the implantation of a fertilised egg into the uterine wall, approximately
6-10 days after ovulation. The concentration of human chorionic gonadotropin
increases in the first weeks of pregnancy, which makes it possible to detect it even in
the early stages [4, 5, p. 45].

The advantages of rapid diagnostic methods include: speed of results, ease of
use, and the possibility of diagnosis at home without medical assistance. The
disadvantages are: the likelihood of a false positive or false negative result due to low
test sensitivity or violation of instructions, the need to confirm the result in a medical
facility [6, p. 823, 7, p. 642].

During the hostilities in Ukraine, given the difficult socio-economic conditions,
healthcare professionals make every effort to maintain a high level of diagnosis and
treatment. Particular attention is paid to ensuring access to medical care necessary to
maintain women's reproductive health.

Aim: To investigate the use and effectiveness of rapid pregnancy diagnostics
available in Ukraine in the context of military events and timely detection of
pregnancy in crisis situations to improve the quality of medical care for women's
reproductive health.

Materials and methods. The study included 74 women aged 21 to 52 years.
All women were given an anonymous questionnaire, which included 10 questions,
regarding rapid diagnosis of pregnancy. The study was conducted in the outpatient
obstetric and gynaecological observation department of Kyiv Maternity Hospital
No. 3, which is the clinical base of the Department of Obstetrics and Gynaecology
No. 3 of the Bogomolets National Medical University.

The obtained digital results were processed using the method of variation
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statistics.

Results and their discussion. The average age of the women was 34 years. Of
these, 39% were aged 21-30 years, 44% were aged 31-40 years, 13% were aged
41-50 years, and 4% were over 50 years.

Women used different types of test systems (test strips, inkjet, tablet, digital).
The most popular option among respondents was test strips, used by 61 people
(82.4%). Inkjet test systems came in second place with 26 people (35.1%). The least
popular were electronic (digital) and tablet tests. They were used by 4 (5.4%) and 3
women (4.1%) respectively. In our opinion, this may be due to both the high price
and lesser availability of such tests.

We also found that all women who used both low-cost test strips and expensive
rapid pregnancy tests were satisfied with their quality and effectiveness. All the
results were reliable (100% were subsequently confirmed by ultrasound) and fully
met the expectations of the users.

After testing, 86% of women decided to carry the pregnancy to term and only
14% had an abortion.

Conclusions. This study showed that the greatest need for rapid pregnancy
diagnostic methods was among women aged 21 to 40 (83%), which indicates that this
age group is most active in reproductive health issues.

In military settings, where access to full-fledged medical services may be
limited, rapid pregnancy tests are an effective, affordable, and quick means of
primary pregnancy diagnosis, even the least expensive option, i.e. test strips.

The study demonstrated a high level of consciousness among women, as
despite the difficult conditions of the war, most of them chose to have a child, which

Is a promising factor for improving the demographic situation in Ukraine.
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Introduction

Urological diseases constitute a significant category of medical conditions that
directly impact the quality of life and mental health of patients. Beyond physiological
aspects, psychosocial factors play a critical role in influencing the well-being of
affected individuals. The interplay of physical symptoms and emotional responses
creates a complex picture of how urological diseases affect patients’ overall welfare.

Purpose of the Study

The aim of this research is to comprehensively analyze the impact of urological
diseases on the mental health and quality of life of patients. Specific objectives
include:

1. Assessment of psychosocial impacts:

Investigating how urological diseases contribute to stress, anxiety, depression,
and their effect on relationships with family and the surrounding social environment.

2. Analysis of quality of life:

Examining the ways urological diseases affect patients' physical capabilities,
sexual health, and social activity.

3. Evaluation of psychosocial support:

Exploring various forms of psychosocial support, including psychotherapy,
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informational education, family and community involvement, and the role of
healthcare personnel in providing psychological assistance.

4, Development of recommendations:

Based on the study’s findings, formulating recommendations to enhance
psychosocial well-being and improve the quality of life for patients with urological
diseases. These recommendations are intended for use by healthcare professionals
and organizations providing patient support.

Materials and Methods

Research on the psychosocial aspects of urological diseases, stereotypes,
perceptions, and the impact of the working environment on emotional and mental
health requires a comprehensive approach to data collection and processing. This
study employed surveys, questionnaires, and statistical analysis to gather and

interpret the relevant information.

Results and Discussion

Urological diseases represent a significant class of medical problems that can
profoundly affect the quality of life and mental health of patients. Conditions such as
prostate cancer, bladder disorders, kidney diseases, and others are often associated
with both physical and psychological challenges.

1. Treatment and psychological tension:

Treatment for urological diseases frequently involves surgical interventions and
other procedures, which may cause stress and anxiety. Patients often fear potential
complications or side effects associated with treatment.

2. Sexual health issues:

Urological diseases often affect patients' sexual health. Problems with sexual
function, stemming from the disease or its treatment, may lead to relationship
conflicts and reduced quality of life.

3. Social stigma and isolation:

Patients with urological diseases may face social stigmatization, leading to

isolation, feelings of loneliness, and a loss of support from their social environment.
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4, Physical limitations:

Urological diseases can result in physical restrictions and functional
impairments. Patients may experience pain, discomfort, and a reduced ability to
perform daily and professional tasks.

S. Side effects of treatment:

Certain treatments for urological diseases may lead to side effects such as
weight loss, fatigue, or anemia, which can further impact patients' quality of life.

6. Professional and social challenges:

Urological conditions can hinder professional responsibilities and decrease
patients’ social activity. This may result in job loss and detachment from social life.

7. Psychological reactions to diagnosis:

Receiving a diagnosis of a urological disease can trigger stress and mental
health reactions in patients, including fear of the unknown and loss of control over
one’s life.

8. Depression and anxiety:

Urological diseases can lead to the development of depression and anxiety,
which may exacerbate physical symptoms and worsen overall well-being.

Psychosocial Support and Psychotherapy

Psychosocial support and psychotherapy are vital for improving the mental
health of patients with urological diseases. Group and individual therapy sessions can

help patients manage stress, anxiety, and depression.

Strategies to Improve Psychosocial Well-Being

1. Informational support and education:

2. Patients need access to comprehensive information about their condition
and treatment. Education and counseling can reduce fear and uncertainty.

3. Psychosocial rehabilitation:

4. Programs aimed at psychosocial rehabilitation can assist patients in
adapting to new circumstances and developing strategies to overcome psychological

challenges.
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5.
6.

Role of medical personnel in addressing psychosocial needs:

Healthcare professionals should be sensitive to patients' psychosocial

needs, providing not only physical but also psychological support. Incorporating

psychologists into medical teams can benefit patients significantly.

Survey Overview

We conducted an anonymous survey involving 60 patients undergoing or who

had completed treatment for urological diseases. A questionnaire was distributed via

Google Forms on social media platforms like Viber and Telegram. The survey was

conducted at the "Myrnohrad Central City Hospital."

To review relevant literature, six academic articles were used.

Survey Results

1.
2.
3.

6.

(o]

Gender: 66% of respondents were male.

Age: 100% of respondents were between 18 and 30 years old.
Duration of illness:

67% had experienced their urological condition for less than six months.
33% had been living with the condition for six months to one year.
Pain and discomfort:

66% reported experiencing pain or discomfort rarely.

34% experienced pain or discomfort daily.

Emotional stress:

70% experienced emotional stress occasionally.

30% experienced emotional stress very frequently.

Impact on social life and relationships:

71% indicated that their urological condition did not significantly affect

their social life or relationships.

(o]

7.

29% reported a considerable impact on these areas.

Changes in activities: 75% of respondents were forced to modify their

usual activities (e.g., hobbies, work) due to their illness.

8.

(0]

Psychological support:
80% did not plan to seek psychological help (e.g., from a psychologist or

68



psychiatrist) regarding their urological condition.

Q. Informational support and resources:

o 60% were only partially satisfied with the informational support and
resources available to them as patients.

10. Impact on sexual relationships:

o 70% noted a slight impact on their sexual satisfaction and relationships.

o 30% reported a significant impact.

Key Findings from the Survey

1. Demographics:

Respondents were primarily young males aged 18 to 30, indicating a potential
rise in urological diseases within this demographic.

2. Duration of illness:

A notable portion (33%) reported suffering from their condition for over six
months, suggesting the chronic nature of certain urological diseases.

3. Pain and discomfort:

A significant percentage (34%) experienced daily pain or discomfort, which
can substantially impact their quality of life and mental well-being.

4, Emotional stress:

Emotional stress was frequently reported by 30% of participants, reflecting the
psychosocial challenges linked to urological diseases.

5. Social life and relationships:

While most respondents (71%) reported minimal impact on social
relationships, the remaining 29% indicated considerable difficulties, showcasing
varying levels of social functionality among patients.

6. Changes in activities:

A large proportion (75%) had to alter their usual activities due to their illness,
highlighting its disruptive effect on daily life.

7. Lack of psychological support:

8. The fact that 80% of respondents did not plan to seek psychological help

underscores the undervaluation of psychosocial care in managing these conditions.
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Q. Informational resources:

10.  About 60% of respondents were partially satisfied with the informational
resources available, indicating room for improvement in resource accessibility and
education.

11. Impact on sexual health:

12. Thirty percent of participants reported a significant impact on their
sexual relationships and satisfaction, warranting additional focus and support in this
area.

13.  Optimism and resilience:

Despite challenges, 64% of respondents believed their condition did not hinder
their personal or professional goals, reflecting a degree of resilience among this

patient group.

Conclusions

Urological diseases significantly influence the psychosocial health and quality
of life of patients. Addressing these aspects is vital for improving care and outcomes.
The findings highlight the importance of:

. Enhancing psychological support;

. Improving access to informational resources;
. Focusing on the impact of these conditions on sexual health and
relationships.

Further research is needed to develop more effective strategies for improving

the psychosocial well-being of this patient population.
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Abstract: Tuberculosis (TB) remains one of the most significant threats to
public health, especially during crisis situations such as martial law. Despite notable
progress in combating TB in recent years, this issue remains highly relevant.
Furthermore, the level of awareness regarding TB prevention, particularly under
martial law conditions, requires further investigation.

This study analyzed university students' awareness of TB prevention,
considering changes in socio-economic and sanitary conditions. A survey of 50
students from different academic years revealed that while most respondents
understand the importance of disease prevention, there are notable gaps in knowledge
about modern diagnostic methods and the impact of crisis conditions on disease
spread. The findings highlight the need for additional educational initiatives to
Improve students' awareness of TB. Such measures may include interactive lectures,
practical training sessions, and informational campaigns to promote a responsible
attitude toward personal and public health.

Keywords: tuberculosis, prevention, awareness, university students, martial

law, vaccination, diagnostics, educational initiatives.

Relevance. Tuberculosis (TB) remains one of the most severe threats to public
health, particularly during crises when healthcare systems may be overwhelmed or
inaccessible. In Ukraine, the imposition of martial law has exacerbated this issue due
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to population displacement, deteriorating sanitary and hygienic conditions, and
limited access to medical services and preventive measures. According to data from
phthisiatric doctors in 2019, before the COVID-19 pandemic, the TB incidence rate
was 60.1 cases per 100,000 population. By 2020, at the onset of the pandemic, this
rate dropped to 42.2 cases per 100,000. However, between 2021 and 2023, there was
a gradual increase in the detection rate, from 44 cases per 100,000 in 2021 to 48.4 in
2023. [1, 2]

Additionally, the complexity of diagnosing TB has risen due to the increased
number of internally displaced persons (IDPs), temporarily displaced persons (TDPs),
and individuals lacking access to healthcare services (estimated at 20-30% according
to various sources). This situation poses a significant threat of uncontrolled disease
spread. [1, 3, 4]

Therefore, this topic is highly relevant both to public health and to educational
outreach, particularly among youth and university students.

Materials and Methods. A standard questionnaire was used to conduct an
anonymous survey of 50 students from various higher education institutions and
academic years. The collected data were processed using descriptive statistical
methods. Additionally, theoretical aspects related to the chosen topic were analysed.

Results and Discussion. The survey participants were students aged 18 to 26
and older. Among them, 24 individuals (48%) were first- to third-year students, while
the remaining 26 (52%) were fourth- to sixth-year students. By gender, the
respondents included 33 women (66%) and 16 men (32%), with one student (2%)
choosing not to disclose their gender.

According to the survey, only one student (2%) was unfamiliar with
tuberculosis. In a multiple-choice question regarding TB transmission routes
(respondents could select several options), the following results were obtained: 45
responses (90%) identified airborne transmission, 29 (58%) mentioned contact with
contaminated surfaces, and 23 (46%) indicated transmission through food and water.

When asked about the most vulnerable groups to TB, students identified

individuals with weakened immune systems (48 responses - 96%) and patients with
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HIV/AIDS (42 - 84%) as the most at risk. Other vulnerable groups noted included
individuals with chronic illnesses (38 - 76%) and older adults (34 - 68%).

Thirty-four students (68%) are aware that during martial law, there is an
increase in the number of TB cases, while 11 respondents (22%) are unsure about
this, and five students (10%) are unaware of this trend. Most respondents learned
about the rise in TB incidence (multiple-choice question) from healthcare
professionals — 28 responses (59.6%), from mass media — 26 (55.3%), from social
networks — 23 (48.9%), and from friends or family — 11 (23.4%).

Regarding the factors contributing to the spread of TB during martial law,
students highlighted the following (multiple-choice question): insufficient access to
medical care in certain regions — 45 responses (90%), overcrowded shelters and
camps — 41 (82%), interruptions in the treatment of already diagnosed TB — 30
(60%), poor nutrition — 24 (48%), and other factors (stress, inadequate sanitation,
migration, etc.) — 3 (6%).

As for TB prevention methods, students identified the following
(multiple-choice question): early detection and timely treatment of patients — 47
responses (94%); BCG vaccination — 43 (86%), with 43 students being aware of the
TB vaccination (86%) and the remaining seven students (14%) unaware of it;
improvement of living and nutritional conditions — 39 (78%); use of masks in
crowded places — 37 (74%); and conducting educational campaigns — 1 (2%).

Regarding TB diagnostics, 31 students (62%) are familiar with modern disease
screening methods, while the remaining 19 (38%) are not knowledgeable on the
topic. The diagnostic methods identified by the respondents (multiple-choice
questions) include the tuberculin test (Mantoux test) — 47 responses (94%),
X-ray - 45 (90%), and sputum microscopy — 36 (72%).

When asked about practical training on TB prevention, only 28 students
(57.1%) confirmed the presence of such sessions. Regarding the importance of
prevention, the following responses were received: 41 students (82%) and eight
students (16%) rated it as "very important” and "important,” respectively. In contrast,

only one student (2%) considered TB prevention unimportant. Additionally, 94% of
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the respondents (47 students) support the idea of implementing additional courses or
training on TB prevention, while the remaining 6% (3 students) do not support this
idea.

Conclusions. The study confirmed the relevance of university students'
awareness regarding tuberculosis prevention, especially in the context of martial law,
which introduces additional factors for the spread of the disease.

Analysis of the obtained results showed that most students are aware of the key
aspects of TB prevention, such as the importance of vaccination, early detection,
timely treatment of the disease, adherence to sanitary and hygienic standards, and the
necessity of educational initiatives. However, certain gaps in knowledge were
identified, particularly regarding modern diagnostic methods and risk factors for
disease transmission in the context of war.

The majority of students emphasized the importance of TB prevention, as
evidenced by their support for introducing additional courses or training sessions on
the topic. This indicates the willingness of university students to participate in

educational initiatives aimed at reducing the spread of the disease.
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TUIAKUTAJIBALIS OXOPOHU 3/I0POB’S1: BILJIUB HA SAKICTh
MEJUYHUX MOCJIYT

bosikoBa Amina CaigmypoaiBHa,

CTyJICHTKa

XapKiBChKHI HAIIOHATbHUNA METUIHUHN YHIBEPCUTET
M. XapkiB, Ykpaina

AHoTtanisi: Jli/pkuTamizariss OXOpPOHH 3J0POB’Sl € OJHIEI0 3 KIIOYOBUX
TEHJICHIIA CYyYaCHOTO PO3BUTKY MEIMYHOI rany3l sIK y CBITI, Tak 1 B YKpaiHi.
BukopuctanHs HUQPPOBUX TEXHOJOTIM y MEAWYHIN MNPaKTHUIl J03BOJIE CYTTEBO
3MIHUTH TPOIECH JIarHOCTUKH, JIKyBaHHA Ta MpOQIIaKTUKH 3aXBOPIOBAHb,
MIJBUIYIOYM X e(EeKTUBHICTh Ta JOCTYIHICTh JJIsi HAceleHHA. Y il cTarTi
PO3TISAAETHCA BIUIMB JIIJDKUATANI3AII HA SKICTh MEIMYHHMX IOCTYT, BU3HAUYCHHI
MO3UTHUBHUX ACTIEKTIB, a TAKOX aHalli31 KIIOUOBHUX MPOOJIEM 1 MOXKIUBOCTEH I 1X
MOJI0JIaHHSA.

KurouoBi ciaoBa: [lipkuTanizanis OXOpOHU 3/I0pOB’S, €JIEKTPOHHI MEIUYHI1
CUCTEMH, TEJIEMEIUIIMHA, IITYYHHH IHTEJIEKT y MEIUIMHI, 1TUdPOBI TEXHOJIOTIT B
MEIUIMHI, IU(poBa TPAaMOTHICTh MEAUYHUX MPAI[IBHUKIB, NUCTAHIIAHE MEIUYHE

KOHCYJIbTYBaHHSI.

1. TeopeTn4Hi acneKkTH AIZKUTATI3ALIl 0XOPOHH 310POB’S

JimpkuTanizaiiiss OXOpOHH 370pOB’Sl BKJIIOYAE BIPOBAKEHHS 1HGOpPMAIITHO-
KOMYHIKAIIMHUX TEXHOJOTIM y BCl aCHEKTH MEIUYHOI AISILHOCTI: BiJI peecTparlii
Malli€eHTIB 70 aHajidy BENUKUX JaHUX IS eMiIeMIOJIOTIYHUX  JOCHIIKCHb.
OCHOBHMMU CKJIaJIOBUMHU IIOTO MPOLIECY €:

* Enextponni meanuni kaptku (EMK):

3ab6e3neuyoTh MBUIKHN JOCTYN 10 JAaHUX MPO CTaH 3JI0pPOB’S TAIll€HTA,
icTopii 3aXBOpIOBaHb, PE3yJbTaTIB aHai31iB Ta Npu3HaueHb. CKOpPOUyHOTh Yac,

HEOOXITHUN NJisi OTpUMaHHs 1HGOpMaIlii, 1 MIHIMI3YIOTh PU3UKU BTPATH MArepoBOi
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JTOKyMEHTAITii.

» Tenemenuuuua:

Jlo3BoJIsie TalieHTaM OTPUMYBATH KOHCYJbTAIlli JIIKapiB Ha BIJCTaHI, IO €
0COOMMBO BAXJIMBUM JUIS MEIIKAHIIB CIICHKUX pailoHIB abo y mepioau
KapaHTUHHUX oOOMexeHb. [linTpumye peryiaspHUil MOHITOPHUHT  XPOHIYHMX
3aXBOPIOBaHb 32 JOIMOMOTOI0 TUCTAHIIMHUX TTPHUIIAJIIB.

* Mo6ipHI 101aTKU Ta TUIATPOPMHU:

JlonmomararoTh BIJICTeKYBAaTH CTaH 3J0pOB’S (TOHOMETpis, IyJIbC, PIBEHBb
IyKpy B KpoBi). 3abe3meuyroTh HaraJyBaHHSA NpO MPHUIOM JIKIB YK 3allJIaHOBaHI
BI3UTH JI0 JIIKApS.

» Cucremu mryyHoro iHTenexry (II):

BukOpHUCTOBYIOTBCS ISl aHAII3y MEIUYHUX 300pake€Hb, J1arHOCTUKH
3aXBOPIOBaHb, MPOTHO3YBAHHS YCKJIaJHEHb. CHpUSIOTH aBTOMATH3allll PYTUHHUX
3aBJaHb MEAUYHOIO NIEPCOHAITY.

* XMapHIi TEXHOJIOT1i:

JaroTh 3Mory Oe3medHo 30epiraTd BEIMKI OOCATH MEAWMYHHX JaHUX Ta
3a0€e3MeuyroTh JOCTYI 10 HUX IS JIIKApiB 1 MALl€EHTIB y Oy1b-sIKUi Yac.

2. BiuiuB aixurasnizanii Ha AKICTh MeUYHUX MOCJIYT

Jimpkuranizailiss OXOpOHH 3J0pOB’sl 0e3MmocepeHhO BIUIMBAE HA SKICTh
MEIUYHUX TMOCIYT, OCKUIbKU CHpUsIE TIJIBUIICHHIO €()EeKTUBHOCTI, JOCTYIMHOCTI Ta
MepCoHaI3aIll MEJUYHOT JJOTIOMOTH.

2.a. ITokparnieHHs JOCTyIMHOCTI MEIUYHO1 JOTIOMOTH:

» TenemenuiHa 3a0e3neuye A0CTYIl A0 KOHCYJIbTaLlM JiKapiB HE3aJICKHO BiJ
MICIISl MPOKUBaHHSA marieHTa. lle 0ocoOIMBO BaXKIMBO IS CLILCHKUX PaloHIB, J¢
Opakye By3bKonpo(dUIbHUX (axiBIIiB.

 OHyaifH-3aMuCcH Ha IPUIOM JTO3BOJIIIOTh YHUKHYTH Yepr y MOMIKIIHIKaX, 110
€KOHOMHMTH Yac MAIli€HTIB 1 JIIKapIB.

* MoOuUIbHI AOJATKM TOJICTHIYIOTH JOCTYN JO MEIW4YHOi 1H(opmalii Ta
MOHITOPUHT CTaHy 3/I0POB’sl B pealbHOMY Yacli.

2.b. CkopoueHHs yacy Ha JIIarHOCTUKY Ta JIIKYBaHHS:
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* BukopucranHs €lIeKTPOHHUX MEAMYHUX KapTOK 3HAYHO MPHUCKOPIOE JOCTYI
JiKapiB 0 1CTOpii XBOPOOM MAIli€EHTAa, MO € KPUTHUYHUM Yy BUTATKAX HEBIIKIATHOTL
JOTIOMOTH.

* [lITyuyHuii 1HTENEKT J03BOJISIE MPOBOAUTU TOYHY A1arHOCTHUKY 32 KOPOTKHUI
yac, HaNpuKiIaJ, aHaJII3yIoud MEIUYHI 300pakeHHs a00 BUSBISIOUM PHU3UKH
YCKJIaJIHEHb.

* ABTOMaTu3alis TMpPOLECIB Yy Ja0opaTopiix CKOPOYyE Yac OTPUMAHHS
pe3yJabTaTiB aHaJi31B.

2.c. 3HMKEHHS PI1BHS MOMHJIOK:

* EnexkTpoHHI pelentH 3HUKYIOTh PU3MK MOMMIIOK 4Yepe3 Hepo30ipIuBUi
MOYEpK JiKapiB a00 HEMPAaBUWIbHE JI03YBaHHSI JIIKIB.

« CucTeMu HarajyBaHb IpO MPUKOM JiKIB CIPUSIOTh JOTPUMAHHIO MALlIEHTAMHU
JIKYBaJIbHOTO PEKUMY.

* IuTerpoBaHi cucremMu O€3MEKHM TMOMEPEKAIOTh JIKApIB TMPO MOXKIIUBI
aJyiepriyfi peakiii 800 HECYMICHICTb JIKIB.

2.d. ITigBuIieHHS PiBHSA 3a/10BOJICHOCTI MAIlI€HTIB:

* 3aBAsSKd LHUPPOBHUM TEXHOJOTIAM MAIlEHTH MOXYTh BIACTEXKYBaTU
PE3yNbTaTH CBOTO JIIKYBAaHHS, CIUIKYBAaTHUCS 3 JIIKAPEM OHJIAMH, OTPUMYBATH MOPAIH
B PEXKHUMI pEaIbHOTO Yacy.

e JlocTyn 10 mMEpCOHANII30BAHUX PEKOMEHJAllll uyepe3 MOOLIbHI JOJAaTKU
CIIpHsi€ aKTUBHIIIINA y4acTi MAIIEHTIB y JOTISI 32 BIACHUM 3/I0POB’SIM.

2.e. [Ipuknaay ycnimHoro BIpoBa»KEHHS:

* V kpainax €pornelcbkoro Cor3y BUKOPUCTAaHHS €JIEKTPOHHUX MEIWYHHX
CUCTEM JO3BOJWJIO CKOPOTUTH aIMIHICTPAaTHBHE HABAaHTAKEHHS HAa MEIUYHUMN
MEPCOHAJI 1 CpsIMYBaTH OUIbIIE Yacy Ha Mal[i€HTIB.

* B Vkpaini cucrema eHealth crama mepmmm Kpokom 10 IIeHTpasizarii
MEIUYHUX JaHUX, IO CIPOIIye POOOTy JIKapiB 1 MOJEruIye B3aEMOIII0 MIXK
narieHTaMu Ta MEIUYHUMHU 3aKIIaTaMU.

3. BUKJINKH Ta 00MeKeHHS BIPOBA/KeHHSI HU(PPOBUX TEXHOJIOT Il

[Tormpu 3HayH1 mepeBaru, MIIHKUATAII3AIlls OXOPOHH 3J0pPOB’S CTHUKAETHCS 3
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HU3KOIO BUKJIMKIB, SIKI BIUTMBAIOTH HA IIBUIKICTD 1 €()EKTUBHICTS ii BIPOBAKECHHS.

3.a. HegocratHe (hinaHCcyBaHHS Ta TexHIYHA 0a3a:

* V 6aratb0x MEIMYHUX 3aKJIaJaX, OCOOJIMBO Y CUIBChKIN MICIIEBOCTI, BIJICYTHE
cy4yacHe o0sagHaHHs ISl poOOTH 3 HUPPOBUMHU TEXHOJIOTISIMHU.

 Henmocratne  ¢iHaHCyBaHHS  OOMEXYyE  MOXJIMBOCTI  OHOBJICHHS
1HQPACTPYKTYpH, 110 TalbMy€ BIPOBA/KEHHS CUCTEM TEJIEMEAUIIMHU Ta
CJIEKTPOHHUX KapTOK.

* BiacyTHicTh CcTaOUIBHOTO 1HTEPHET-3’€IHAHHS Y BUIJAJICHUX perioHax
3HAYHO YCKJIAJIHIOE JOCTYII 0 HU(POBUX IHCTPYMEHTIB.

3.b. Puzuku koH(Di1ACHIIIHHOCTI Ta 0€3MEKH TaHUX:

» 3pocTae pu3MK KibepaTak Ha MEJWYHI CHUCTEMH, IO MOKE IMPHU3BECTH O
BUTOKY NEPCOHAJIbHUX JAHUX MaLI€HTIB.

» HenocTatHiil piBeHb 3aXHCTy €JIEKTPOHHUX MEIUYHHX CHUCTEM MOXKE CTAaTH
MPUYUHOIO BTPATU JAaHUX a00 X BUKPUBJICHHS.

* BiJICYTHICTh €IMHUX CTaHAAPTIB O€3MEKU ISl MEIUYHUX IIaTGOPM CTBOPIOE
JI0JIaTKOB1 MPOOJIEMH Y IX BUKOPHUCTAHHI.

3.c. [Ipo6iemu miAroTOBKY MEAUYHUX MPalliBHUKIB:

» barato MemMYHMUX TPAIliBHUKIB HE BOJOAIIOTh HEOOXITHUMHU HaBUIKAMM JIJIS
po6oTH 3 ITUDPOBUMH TEXHOJIOT1SIMH.

* BigcyTHicTh MOTHBAIll J0 HaBYaHHS HOBUM TEXHOJIOTISIM € 3HAYHOIO
MIEPENIOHOI0 JIJIS X 1HTETpallii y MOBCSIKICHHY MPAKTHKY.

* Bucoke HaBaHTa)XKeHHs Ha TIEpCOHA OOMEXKYE yac, SKUH MOXKHA BUAUIMTH HA
npodeciiiHuil pO3BUTOK y cpepi HUPPOBUX TEXHOJOTIH.

3.d. CnpuiHATTS Mari€eHTaMH:

* He Bci mamieHTH TOTOBI O BUKOPUCTaHHS IU(POBUX IHCTPYMEHTIB Uepe3
HU3BKUN PiBEHb U(PPOBOT TPAMOTHOCTI, OCOOIMBO Cepe] CTAPIIOTO TTOKOJIIHHSI.

o Jlesiki maIieHTH MOXYThb BIIUYBAaTU HEAOBIPY A0 TEIEMEIUIIMHMU Ta 1HIIUX
JTUCTaHIIMHUX (OpM HaJaHHS MEIWYHOI JOMOMOTH, BiJJarOuu  TepeBary
TPaTUIIIHHIM METOIaM.

3.e. BincyTHICTh CHCTEMHOT 1HTErpallii:
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* HasBHicTh pIi3HMX MNporpamMHHUX pimieHb 0e3 yHI(IKOBaHUX CTaHIApTIB
YCKIAAHIOE OOMIH TaHUMH MK METMYHUMU 3aKJTaTaMH.

* BiacyrHicTh €auHO1 HarioHanabHOT 0a3u JaHUX IIPO TMAIEHTIB 3HIKYE
e(eKTUBHICTh BUKOPUCTAHHA IU(POBUX IHCTPYMEHTIB.

3.f. IlepcriekTuBU MOAOTAHHS BUKJIUKIB

* [aBecTyBaHHs y UPOBY 1HPPACTPYKTYpYy Ta MiABUIIECHHS (HiHAHCYBAHHS Ha
piBHI JIepKaBHU Ta MICLIEBUX OPTaHIB BIAIH.

* Po3po0Oka nporpaM HaBUYaHHS MEIMYHOTO NEPCOHAIY 3 aKIIEHTOM Ha HU(POBI
KOMITCTEHITI].

* 3anpoBaKEHHS €IMHUX CTaHJAPTIB KiOepOe3neKu Ta IHTerpalii CucTeM s
3a0e3nedeHHs 0e3nepeO0iiHoro GyHKIIIOHYBaHHS.

« Kamnanii 3 nmigBumeHHs LUGpPoOBOi TI'PaMOTHOCTI cepel MNAalll€eHTIB s
30UTBIIEHHS JOBIPH JI0 1JIKUTATI30BAHUX TTOCIIYT.

BucHoBku

JipkuTamizamiss OXOpPOHU 3[I0pOB’Sl € CTpPATEriyHUM HaNpsSMOM PO3BUTKY
Cy4acHO1 MEJIMIIMHH, 10 CIpHUSIE MIABUIICHHIO €(EKTUBHOCTI, JOCTYITHOCTI Ta SKOCTI
MEIUIHUX TOCITYT. BUKOpHCTAaHHS €IEKTPOHHUX MEAMYHUX CHCTEM, TEICMEIUIINHH,
MOOUTBHHMX JIOJIATKIB Ta MITYYHOTO THTEJIEKTY BXKE IEMOHCTPYE 3HAUHI IepeBar, Taki
SK:

* CKOpOYEHHS Yacy Ha J1arHOCTUKY Ta JIIKyBaHHS

* 3HMKEHHS PIBHSA MEIUYHUX TOMUIIOK

e [ligBuIIIEHHS 3a10BOJIEHOCTI MAII€HTIB.

BonHouac, peanizailisi MOBHOTO MOTEHINANY JIJKUATAII3aIli CTUKAETHCS 3
HU3KOI BUKIWKIB, TaKuX SK HEMOCTaTHE (DIHAHCYBAaHHs, HH3bKAa TEXHIUHA
OCHAILIEHICTb, MPOOJIEMU 3 KIOEpOE3MeKoo Ta MiArOTOBKOIO MEPCOHATTY.

B Vxkpaini BnpoBamxkenns cuctemu eHealth, enextponnmx perentiB Ta
PO3BUTOK TEIEMEIUIIMHNA CTad MEPIIMMHU YCHIITHUMH KPOKaMH Ha MUIXY [0
nudposizamii Mmeauau. OIHAK 7151 TOCATHEHHS SAKICHUX 3MiH HEOOX1/JHa CUCTeMHa
MIATPUMKA 3 OOKY JIepKaBU Ta IPUBATHOTO CEKTOPY.

Pexomenmarni:
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1. TligBumeHHs QiHaHCYBaHHS Ta I1HBECTHUIlINA: 3OLIBIICHHS EPKaBHOTO
O1o/KeTy Ha PO3BUTOK HU(PPOBOI 1HGPACTPYKTYPH OXOPOHH 30pPOB’sl. 3a0XOUECHHS
NPUBATHUX 1HBECTOPIB Uepe3 ACPKaBHO-TIPUBATHE MAPTHEPCTBO.

2. PoszButok uupoBoi rpamotHOCTi: Opranizaiisi TPEHIHTIB Ta OCBITHIX
porpam Ui MEIMYHUX MpariBHUKIB. [IpoBeneHHs iHpOpMaIlIHHUX KaMIaHId cepen
HACEeJICHHS JIJIs MiABUIIICHHS JIOBIpU 110 ITM(POBUX IHCTPYMEHTIB.

3. 3abesneyenHs kibepOe3neku: BrpoBamkeHHs HaAIlOHATBHUX CTaHAApTIB
Oe3nmeky IS 3aXUCTy MEIWYHUX JaHuX. PerynspHe OHOBIIGHHS MPOTPAMHOTO
3a0e3nedeHHs IJIs 3armo0iraHHs KibepaTakam.

4. Cucrtemna idterpamis mudpoBux 1iargpopm: CTBOpPEHHS €IUHOI
HalllOHAJIBHOI 0a3u MEAUYHMUX JaHUX. YHi(iKallis MporpaMHOTO 3a0e3MeUeHHs s
OOMIHY JaHUMH MIX 3aKJIaJJaMd OXOPOHH 3/10POB .

5. [linTpumka iHHOBAIIN: [HTErpallist MTYYHOTO 1HTEIEKTY JJIsi aBTOMAaTH3allll
JTIarHOCTUKU Ta TPOTHO3YBAHHS YCKJIAJHEHb. PO3BUTOK TEIEMEAUIIMHU  JUIs

3a0€e3ne4eHHsl IOCTYIY A0 MEIUYHUX MOCIYT Y BIIJIaJIEHUX PEriOHAX.
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YIK: 616.857:616.831-009.7-008.818
®AKTOPH, 1110 MIPOBOKYIOTH XPOHIYHY MITPEHb TA XPOHIUYHUI
r'OJIOBHUM BLJIb HAIIPYTH

Bykpeesa IOuisa BosiogumupiBaa
AcucteHT kadeapu HeBPOJIOTii
JIHITTPOBCHKOTO JAEP’KAaBHOTO METUYHOTO YHIBEPCUTETY

AHoTanisi: ['oy10BHI 00J11 HaJIEXKaTh 1O HAWUTIOMIMPEHIINUX PO3JadiB HEPBOBOI
cuctemu. [Ipu xpoHizailii roloBHOTO OO0 YCKIIQTHIOEThCS Tporiec audepeHIanii
PI3HMX BH[IB FOJIOBHOTO OOJIO Ta 3HAYHO MOTIPIIYETHCS SKICTh KUTTS HAIlEHTIB. Y
HaIIOMY JOCII/DKEHHI MM BU3HAYWJIM MPOBOKYIOU1 ()aKTOPU MITPEHI Ta TOJIOBHOIO
0010 HampyrH, ajpke caMme Il BUJIM IMEPBUHHOIO TOJIOBHOTO OOJIO0 € HalOUIbII
PO3MOBCIOJKEHUMHU. byllo BU3HAYEHO, IO 1 MPH XpOHI3aulii 000 30epiraerbes
cnenuiuHICTh TPUTEPIB, MPUTAMAHHUX PI3HUM BUJAM TOJIOBHOTO 00Jt0. XPOHIYHY
MITPEHb YaCTIIIE TPOBOKYBAJIU CBITJIO, FOJIOJ, IEBHA 1%a, CEKCyalbHa aKTUBHICTh Ta
pi3Ki apomaTH. XpOHIYHUYN TOJIOBHUHN O11b HANPYTH YaCTIIle BUHUKAB 4Yepe3 CTpec,
HaaMIpHy (i3WYHY aKTHBHICTH Ta TIiMOAWHaMIO. BUSBICHHS Ta YHUKHEHHS
TPUTEPHUX (PAKTOPIB XPOHIYHOTO TOJIOBHOTO 0OJIIO CIPUSE 3HUKEHHIO YaCTOTH HOTO
€I1130/11B Ta MOKPAIIEHHIO SKOCT1 JKUTTS TAIlI€HTIB.

Kuto4oBi cjioBa: rojioBHUI O11b, XpOHIYHUN O171b, MITPEHb, TOJOBHHUUI OLIb

HaIpyTH, IPOBOKYIOUUN (PaKTOp.

Ha xpoHiuHMi roioBHUI OUTb CTpa)aae OJU3bKO OJTHOTO MUIbsSIp/A JOJEH 10
BchboMmy cBiTy [1]. Lle 3HayHa dYacTKa HACEJICHHS, IO IIKPECIIIOE BaKIHBICTh
MOIIYKY €(peKTUBHUX METOMIB JIIKyBaHHS Ta YIPABIIHHS LIUM CTAHOM, aJ[KE€ BIH Mae
CEepHO3HMI BIIMB Ha SIKICTh KUTTS Ta IIOJICHHY AKTHUBHICTH MAIll€HTIB. XPOHIYHA
MITPEeHb 1 XPOHIYHUIA TOJOBHHUM O11h HANPYTH HAJIEXKATh O HAHOUIBII MOMIUPEHUX
TUITIB TICPBUHHOTO TOJIOBHOTO OOJIf0, M0 CYTTEBO BIUIMBAIOTh HA IOBCAKIACHHY
AKTUBHICTD Ta SKICTh JXUTTS mamieHTiB [2, 3]. MirpeHb Ta roJloBHHN Oilb HANPYTH

JIarHOCTYIOTHCS BUKITFOUHO HA OCHOBI XapaKTEPUCTUK OO0, TPUBAIOCTI CUMIITOMIB,
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a TaKOX CYINYTHIX O3HAK, TAKUX SIK HYJOTa, CBITIIO00s3HB Ta 3BYKo(oOis [4]. [Tpu
JeTaTbHOMY aHali3l MIOJCHHUKIB TOJIOBHOTO OOJIIO0 Mali€eHTiB, 6mmu3pko 50-75% 3
HUX 3MOIJIM BHU3HAYMTH (PAKTOpPH, IO BHKIMKAIOTH I1X TOJIOBHUH Oinb [5].
JlocipKeHHs, TPUCBAYEHI MITpeHi Ta TOJOBHOMY OOJIO HAmNpyrd, BUSBISIOTH
BEJIMKUH TIepesIiK MPOBOKYHOYUX (haKTOPIB, MPO SKI YaCTO MOBIAOMIISIOTH JIFOJIH, IO
CTpaXKIaroTh Bijl IEPIOAMYHUX roJIOBHUX 00uiB [6-8]. He3Bakarouu Ha JOCATHEHHS Y
PO LTAKTHUII Ta JIKyBaHHI TOJIOBHOTO OOJII0, BUSBICHHS Ta KOHTPOJIb TOTCHITIHUX
TpUrepHUX (PaKTOPIB 3aTUIIAIOTHCS BAKIUBUMHU CKJIAJIOBUMHU YCHINTHOT KJIIHIYHOI
CTpaTerii I MAali€HTIB 13 LUMU po3NagaMu. Y Hamiid poOOTI MU BU3HAYMIN
TPUTEpH, L0 IPOBOKYIOTh XPOHIYHY MITPEHb Ta XPOHIYHUI T'OJIOBHUI O1Ib HANPYTH,
1 BIJIPI3HSIOTH Il BUJM TEPBUHHOTO TOJOBHOrO O0dt0. Y MOCHIKEHHS OyIo
3airydeHo 79 yyacHukiB: 30 Maii€HTiB 13 XpOHIYHOIO MITPEHHIO, 3 HUX 14 oci0 manu
MITpeHb 3 ayporo, a 16 — mirpensb 6e3 aypu; 31 mari€eHT 13 XpOHIYHUM TOJIOBHUM
OoneM Hampyru; Ta 18 0cid KOHTPOJIbHOI TPYMH, AKI MaJId HE OUIbIIE ABOX €Mi30/1B
rOJIOBHOTO 00Jif0 3a momnepefHid pik. JliarHO3 NEPBUHHOTO TOJIOBHOTO OO0
CTaBUBCS 3T1JTHO 3 KpUTepisiMU 3-T0 BUAaHHS MixHapoHOi Kiacudikallli ToJIOBHOTO
ooxro (ICHD-3). [TanienTam npornoHyBaocsi o0paT OJuH a0 KiJibka 3 12 OCHOBHHUX
TPUTEPIB TOJOBHOTO 0010. JKIHKM TOMaTKOBO MaM BKa3aTu MPUMOM KOMOIHOBaHUX
OpaJbHUX KOHTPAIIENTHUBIB Ta/a00 MEHCTpYalbHUN MEpioj SK MOTEHIIHHUA TpUTeEp.
Bapro 3a3HauuTH, 110 MALI€EHTH KOHTPOJIBHOI TPYyNH 3A€OUIBIIOTO OOMpany JIUIIe
OJIUH TPUTEP, TOJI SK MAIIEHTH 3 XPOHIYHOIO MITPEHHIO Ta XPOHIYHUM TOJIOBHUM
00J1eM HapPyTrH YacTillle Majdl MYJbTUTPUTEPHY NPUPOIY TOJIOBHOTO OOJIIO.
Haitqactimmm TpUrepoM TOJIOBHOTO OO0, 3TiHO 3 pe3yabTaTaMH HAIIOTO
nochiKeHHs, € ctpec — 68,4 %. [ Tpurepu po3ranioBaHi 3a ClaJlaHHSIM YaCTOTH

BHABJICHHA HACTYITHUM YHHOM:

. MOPYIIEHHS PEKUMY CHY — 95,6 %;
. B)XUBaHHS aJKoroito — 44,3 %;
. rinoguuamis — 40,5 %;

. ryunuit mym — 32,9 %;

. 3MiHa MorojaHux ymoB — 31,6 %);
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. sickpaBe cBiTio — 22,8 %;

. roigox — 16,5 %;

. npuiioM neBHUX BuIIB ki — 10,1 %;

. HaaMipHa (i3uuHa aKTUBHICTH — 8,9 %;
. CeKCyaJlbHa aKTUBHICTh — 5 %0;

. pi3ki 3anaxu — 5 % (puc.1).

CeKkcyanbHa aKTUBHICTb

Pizki 3anaxn
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FinoguHamisa
Ankorons

MopyLWeHHA PEXUMY CHY

|

EMOLiAHWIA cTpec

|

0% 25% 50% 75% 100%
YacTka

*XI'bH — xponiuHMii rosioBHMI 0116 HANPyTH; XM-XpOHIYHA MITPEHb.

Puc. 1. ®akrTopu, 10 NPOBOKYIOTH XPOHIYHY MirpeHb Ta XPOHIYHMII rOJI0BHUIA
0ij1b HAIIPYTH.

Crpec, nopylIeHHsI PeKUMY CHY Ta BJKMBaHHS aJKOTOJI0 OyJu BU3HAYeHI, SIK
MPOBOKYIOU1 (DAKTOPU 1 XPOHIUHOT MITPEHI, 1 XPOHIYHOTO TOJIOBHOTO 0OJIIO HAINPYTH.
VY Bumagkax XpoHi3amii MITpeHI Ta TOJOBHOrO OO0 Hampyrd 3aJlUIIA€ThCs
BOKJIMBOIO TMOTpeOa BU3HAUCHHS TPUTEPHHUX (PAKTOPIB, IO BUKIUKAIOTH O1JIb.
XpOHIUYHY MITpEHb YacTillle MPOBOKYBAJIM CBITJIO, TOJIOJ, MEBHA iKa, CEKCyalbHa
aKTUBHICTh Ta PI3ki apoMatu. /[ XpOHIHYOrO TOJOBHOTY OO0 Hampyru Oyiu
MpUTAaMaHHUMHU HACTYyIHI TPUTEpPHU: CTpec, HaaMipHa ¢i3MYHAa aKTUBHICTh Ta
rinoguHamis. BusiBieHHss TpurepHux (HakToOpiB XpPOHIYHOIO TOJOBHOTO OOJIIO
JI0TIOMara€e 3MEHIUTH KUIBKICTh €Mi30A1B OO0 Ta TOKPAIIUTU SKICTh JKHUTTS

MaI[l€HTIB.
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OCOBJIMBOCTI IEPEBIT'Y POTABIPYCHOI IHOEKIIT YV JITEN

I'aBpusioB AnaroJiii BikropoBuu

K.M€JI.HayK, JOLICHT

Kyaikosa Karepuna TumypiBHa,

IlecTonanosa Jlap’s [MurpiBHa

Crynentu

XapKiBChKHM HAIIOHATLHUNA METUIHUHN YHIBEPCUTET
M. XapkiB, YKpaina

AnoTamisi. PoraBipycHa iH(]eKIis € OJHIE0 3 HAWUMOIIMPEHIUX TPUYNH
rOCTPHX KHIIKOBUX 3aXBOPIOBaHbL cepej JiTell. [i 3HaUyIIicTh 3yMOBJIEHA BHCOKOIO
YaCTOTOI0 3aXBOPIOBAHOCTI, TSHKKICTIO TEpediry B MOJIOJIIOMY Billl Ta 3HAYHUM
€MiJIEMIOJIOTIYHUM BIUIMBOM Ha OPraHi3oBaH1 AUTSAYl KOJEKTHUBU. 3a OQIiHUMU
nanumu, npotsirom 2021 poky B Ykpaini Oylio 3apeecTpoBaHO OJIU3BKO 4 THCSY
BUIIAJIKIB POTABIPYCHOTO EHTEPUTY cepel AITeil. 3axBOPIOBAHICTh PO3MOALIAIIACS
HAaCTyITHUM 4YWMHOM: 467 BUIIQAKIB ce€pela AITel A0 OJHOTO poKy, 2 557 BUMAIKIB y
BiKOBIM rpymi 14 poxu, 813 BumagkiB y mitedt 5-9 pokis, 177 BunaaxiB y Bill
10-14 pokiB, i jgume 31 Bumagok cepen mimmiTkiB 15-17 pokiB. Kpim Toro, y
2021 pomi 6yno 3adikcoBano 20 crnangaxiB poTaBIpyCHOTO €HTEPHUTY, SKI OXOIUIIU
npubnauzno 150 miteit. binbmiicteh nmx cnanaxiB (85%) cramucs y AUTSYHX
JNOWIKUIbHUX 3aknanax. Pemra (15%) cnanaxiB Oynum 3apeecTpoBaHl y LIKOJMI,
JTUTSYOMY O3JI0POBUOMY 3aKjaji Ta COLIAJILHOMY IIEHTPl, MO OJHOMY BHUIIAJIKYy Y
KokHOMY. L1 JaH1 mAKPECHIOI0Th BAKIMBICTh JOCHIIKEHHS Nepediry poTaBipyCcHOI
iH(peKIi y AiTel, 0COOIMBO Yy KOHTEKCTI PAaHHbBOI JIarHOCTHKHU, MPOQPUIAKTUKHA Ta
oprasizailii caHiTapHO-€MiAeMIOIOTIYHOTO KOHTPOJIIO B IUTIINX KOJICKTHBAX.

Kuro4oBi cioBa: poraBipyc, EHTEPUT, TACTPOCHTEPUT, IUTSUI 1HPEKIIIi, BIUTUB

poTaBipyca.

Pe3yabTaTn. PoraBipycu Hanexarts 10 poay Rotavirus pomamuau Reoviridae.
Bipion mae miamerp 65—75 HM 1 CKIQAEThCS 3 E€IEKTPOHHO-IIUIBHOTO IIEHTPY Ta
IBOX OUIKOBMX OOOJIOHOK — BHYTPIIIHBOI 1 30BHINIHBOI. 3OBHIIIHA OO0OJIOHKA
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MICTUTh CTPYKTypHi Oinku VP4 ta VP7, ki BHU3HA4arOTh CEPOTHUIIM POTaBIPYCIB
(P1-P8 ta G1-G14 BiamoBigHO). Y BHYTPIIIHROMY KarCHai MIiCTHThCS Oinok VPO,
[0 BH3HAYa€ CEPOJIOTIYHY Tpyly BIpycy. PoraBipycu mnominstoTees Ha 7
ceponoriyaux rpyn (A—G). Bonu € Haa3BUYaitHO CTIHKUMHU 70 BIUTMBY 30BHINIHHOTO
CepeOBHIIA Ta BUTPUMYIOTh OOPOOKY XJIOPOBMICHUMHM JI€31H(PIKYIOUMMHU 3aCO0aMH,
30epiraloThCs y BOAOMPOBIAHIN Boji A0 60 1IHIB, a Ha PI3HUX MOBEpPXHIX — 70 30
nHiB. Kum’sTiHHS, CWIBHI KHCIOTH YM JYTd HEUTpam3yroTh 30yaHuk. IIporte
(dbepMEeHTH NUTYHKOBO-KUIIKOBOI'O TPaKTy, 30KpeMa TPHUIICUH, MIJCUIIOIOTh HOT0
1H(EKILIHHICTb.

PoTaBipycu nocsraroTb TOHKOI KWIIKH, MPUKPIILUIIOIOYUCH 10 €HTEPOLIMUTIB 3a
nornoMororo 6i1ka VP4. Bipyc npoHuKae B KIITHHH JUIsl PEIUTIKAIi, 10 MPU3BOIUTD
10 ix 3aru0eni Ta nmopyumeHHs gpepMmeHTaTuBHOI QyHKIIi. Lle cripuunHsie po3BUTOK
BTOPUHHOI JIAKTa3HOT HEJIOCTATHOCTI Ta CTBOPIOE CIIPUSATIUBI YMOBU JIJIsI KOJIOH13AIIi1
KHUIIIEYHUKA MATOTEHHUMU MIKpoOopraHizaMamu. IMyHHa BIJNOBIJb BKJIIOYAE CHUHTE3
HEUTpam3yrouux aHTuTul A0 OuikiB VP4 1 VP7, a Takox IMyHOIJIOOYJIIHIB Kjacy A
npotu O6uika VP6. [lepmmii iMyHHUI 3aXUCT € cepocneudiyHuM, TO1 SIK TTOBTOPHI
1H(DIKyBaHHS BUKJIMKAIOTh T€TEPOTUITHUNA IMYHITET. [2]

Jlxepenom iH(QIKyBaHHS € XBOpHil a0 BipycoHocii. Bipyc mnepemgaeTbcs
(deKkaNbHO-OpaTbHUM TUIAXOM uepe3 1Ky, BOAYy Ta mpeaMerd moOyty. [Hdikyroua
703a JOCUTh HU3bKa 1 ckiagae npubauzHo 100-1000 BipyCHMX YaCTHUHOK, IO
3YMOBJIIO€ BHCOKY KOHTAriO3HICTh Ta IIBHUJKE MOIIUPEHHS 30yAHUKA cepes JIiTei.
[nkyOamiitHuii mepion wactimie ckianae Big 12 rogun ao 5 naxiB. PoTaBipycHa
1H(pEKIis MPOSIBISETHCSA TPIaAO0 CUMITOMIB: J1apeero, ONIOBAHHAM 1 MIABULIEHHAM
TeMriepaTypu. Y OUIBIIOCTI BUMAAKIB XBOpOOAa MOYMHAETHCS TOCTPO, OJIHAK 1HOII
CUMIITOMHM PO3BUBAIOTHCA IMOCTYNnoBO, Ha 2-3 10o0y. Temmeparypa Tina
MIBUIIYETHCS, 3a3BUYai, 10 cyOheOpWIbHUX 3HAYCHb 1 TpUBAE ONM3bKO 3 AHIB 13
JIPYTOPSTHUMUA CUMITOMAaMH, TAKUMH K CITAOKICTh, 3HUKEHHS arleTUTY, TOJIOBHHMA
Oinb. baroBaHHS € OAHMM 13 HAWNEpIIMX CHUMIITOMIB  3aXBOPIOBAHHS,
XapaKTepU3y€eThCs 0araTOKPaTHICTIO Ta YacTillle BUHUKAE MICIs BXKUBAaHHS 1Ki a00

piauHu. YactoTa BUNOPOKHEHb MOXe nocsiraTh 15-25 pasiB Ha no0y. Crineup €

87



BOJSIHUCTUM, MIHUCTUM, 3 KUCJIUM 3allaxoM Ta JOMIMIKO0 ciu3y. TpuBamicth miapei
MO’K€ CTaHOBTH 7 JIHIB, a y JIT€H paHHBOTO BIKY 1HOJI Csirae BOX THKHIB. Jliapes €
MPUYMHOI0 BUHUKHEHHS JETipartallii uepe3 3HauHy BTpaTy PIIUHM Ta JIEKTPOJITIB.
bmioBoTa Moxe mepemyBaTH MOsABI Aiapei abo croctepiratucs i3 HEKO OJIHOYACHO.
Jlesiki XBOp1 3a3HA4YarOTh HAsSBHICTH OOJIIO y JKMBOTI, YacTillle B JUISHIN ITyIKa, 10
CYNPOBOKYETHCS JUCHENTUYHUMHU CHMIITOMaMU, TaKUMH SIK 3AYTTs Ta OypuaHHS.
JIis OIIHKY TSKKOCTI CTaHy JITEH 13 pOTaBIpyCHUM TaCTPOCHTEPUTOM, PO3POOICHO
nBi mkamu - nmo H.F.Clark Ta Vesikari, mo 103BoJis€ NpPU3HAYUTH TPaBUIbHE
JIKyBaHHS XBOPUM. Y IIMX IIKaJaX BPaXOBYIOTHCS TSKKICTH fiapei Ta OJIOBOTH, a
TaKO0XX 3MiHA MOBEAIHKY Ta BUPAKEHICTh JINXOMaHKHU. [1, ¢. 239]

MOXXJIMBUMH  YCKJIQJIHEHHSIMH POTaBIpyCHOI 1H(MEKIT € eKCHUKO3 Pi3HOTO
CTYNEHs TSDKKOCTI, JaKTa3Ha HEJOCTATHICTh Ta TMPUEAHAHHS IHTEPKYPEHTHHUX
iHpekmii. CTymiHp aeriapaTaliii y mari€eHTiB 3aJeKUTh Bl BUPAXKEHOCTI CUMIITOMIB
3aXBOPIOBAHHS Ta aJ€KBAaTHOCTI perijipaTalliiinoi teparmii. [y giTeil paHHBOTO BIKY,
el CTaH € 0COOJIMBO HEOE3MEUHUM, aJDKE Yepe3 eJIEKTPOJIITHI MOPYLIEHHs Ha (OHI
(beOpmIbHOI TeMIlepaTypy, MOXE PO3BUHYTHCS CYIOMHUN CcHUHIpoM. JlakTtazHa
HEJJOCTATHICTh BHHHMKA€ BTOPUHHO Yepe3 MNOpYyLIeHHS poOOTH (PepMEHTATHBHUX
CUCTEM KHUIIEYHHUKA, a MPUETHAHHS 1HOEKIIA € HACIIIKOM OCJIa0JeHHS IMYHITETY.
[2]

JiarHoctuka potaBipycHOI iH(pEKIii 0a3yeThcs Ha KOMIUIEKCHOMY HIAXO], 1110
BKJIFOYAE KJIIHIYHY OI[IHKY, €MiJEeMIOJIOTTYHHUIA aHaJli3 Ta JIabOpaTOpHi JOCHIIKEHHS.
VY Xoai KAIHIYHOI JIarHOCTUKU 30MPAEThCS aHAMHE3 3aXBOPIOBAHHS, 30KpeMa is
poTaBipyCHO1 1H(EKI] XapaKTepHUH panToOBUU MOYATOK 13 CHUMIITOMaMu Aiaperi,
OJIfOBaHHS Ta MIABUIICHHS Temmeparypu. Jiis 300py emigemMiolIoriyHOro aHaMHE3y
BpPaxXOBYIOThCSl KOHTAKTH 3 1HPIKOBAHUMH 0CO0aMU, CTTAJIaXy B IUTSYMX KOJEKTHBAX
9yl CIM’SIX, a TaKOX 3BEPTAIOTh yBary Ha CE30HHICTH (JIUCTOMaa—0epe3eHb).
Haitgacrime indekmis Bpakae aiter 10 5 pokis. Ilix gac dhizukaabHOTO 00CTEKECHHS
BUSIBJISIIOTh O3HAKW JIETiAparalii, Takl sIK CyXIiCThb CIM30BUX OOOJIOHOK, 3HMKEHHS
Typropy WIKIpH, 3amaJaHHd o4ei abo TIM SYKa y HEMOBJAT. Y TSKKUX BUIAAKaX

CIIOCTEPITa€EThCS TaxXiKapais, 3HUKEHHS apTepiaJbHOTO THCKY, a TaKOX 00’ €MHI
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BOJSIHMCTI BUIIOPOKHEHHSI >KOBTOTO KOJBOPY 3 KHCIUM 3amaxoM. JlaGoparopna
J1arHOCTHKA BKIIIOYA€ BUSBICHHS POTABIPYCHOTO AaHTHUTEHY B Kajl 3a JIOMOMOTOIO
iMmyHodepmerTHoro aHamizy (IDA), skuil € HaMOUIbII YYTIMBUM 1 CHeHUBIYHUM
METOJOM. AJIbTEpHATUBHUMH BapiaHTaMH € EKCIPeC-METOIM, TaKi SK TECT-CMYKKH
gy JaTekc-armrotuHaiig. s igenTudikamii mTamy Ta yTOYHEHHS 30yJIHHUKA
BUKOPUCTOBY€ETbCSI ToOyiMepa3Ha JjaHiorora peakuis ([1JIP), sika Mae BHCOKY
YYTJIMBICTh 1 JIO3BOJISIE BUSIBISTH BIPYC HaBiTh y HHU3BKUX KOHIICHTpAIiSX.
3araJIbHOKJIIHIYHI ~ JOCHDKEHHS  BKJIIOYAIOTh  OIIIHKY  PIBHS  €JIGKTPOJIITIB,
KHCJIOTHO-TTY’)KHOTO CTaHy, T€MAaTOKPUTY Ta CEYOBHHH [JI1 BU3HAYCHHS CTYIICHS
€KCHKO3y. AHai3 cedyl MOXK€ BUSBUTH O3HAKU MOPYIIEHHA (PYHKIIi HUPOK y pasl
Tsokkoi  gerifgpartarnii.  Komporpama  momomarae  omiHUTA — ()€pPMEHTATUBHY
HEJIOCTATHICTh E€K30KPMHHUX 3ajl03, 30KpeMa, BHUSIBUTH BTOPHHHY JaKTa3HY
HEJIOCTAaTHICTh. [IpaBuibHA J1arHOCTHKA POTaBIPYCHOI 1H(MEKIT € KIIOYOBOIO MJIs
BHOOPY aJICKBaTHOTO JIIKYBaHHS 1 MPO(IIAKTUKN YCKIaHEHb. [3]

BucnoBok. Takum ynHOM, poTaBipycHa iH(EKIis € NOIIUPEHUM Ta 3HAUYIIIUM
3aXBOPIOBAHHAM CepeJl JITei, OCOOJIMBO y PaHHBOMY BIIll, IO 3YMOBIIOE€ BUCOKUIA
pPiBEHb 3aXBOPIOBAHOCTI Ta PO3BUTKY YCKiIamHeHb. OCHOBHUMH HaNpsIMKaMH
00poThOU 3 TH(EKINIEI € CBOEYACHA JIIaTHOCTHKA, KA BKJIIOYAE KIITHIYHY OIIIHKY Ta
3aCTOCYBaHHS Cy4acHHX JjabopatopHux MeToAiB, Takux sk IDA Tta I1JIP, a Takox
NpOQLIAKTUYHI 3aX0/IH.

BaxnuBumu acrniektamu npo(diIaKTUKW € MABUIICHHS CaHITaApHOI KYJIbTYpH,
BaKIIMHAIIIS Ta 3a0€3MeUeHHs HaJeKHOTO CaHITApPHOTO CTaHy B IUTSYNX KOJEKTUBAX.
KommnekcHuil miaxig 10 JiKyBaHHS Ta TPO(]UIAKTUKUA 3aXBOPIOBAHHS MOXKE CYTTEBO
3HU3UTH MOMIUPEHICTh POTaBIPYyCHOI 1H(EKIIT Ta 3an00IrTy ii HEraTUBHOMY BIUIUBY
Ha IUTSYE 3710POB’sl.
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YK 616.6
MATOJIOI'TI MATKH, PO3BUTOK HOBOYTBOPEHDb

I'aiinait Onena CepriiBHa

K.M€J.H., JOIIEHT

HamionanpHUN MeIUYHUNA YHIBEPCUTET
ived1 O. O. boromosbiig

AHoTania: IluTtaHHS JI1arHOCTUKM Ta JIIKYBaHHS HOBOYTBOPEHb MAaTKH,
30KpeMa MIOMH, SIK OJHI€I 3 MOLIMPEHUX MATOJIOTIM MKIHOYOi PENnpOAYKTHBHOL
CUCTEMH. AKLEHT 3pO0JIEHO Ha Cy4yaCHHUX MiAX0/ax 10 JIarHOCTHKH, Takux sik MPT
Ta TICTEPOCKOIIIS], @ TAKOK Ha KOMIUIEKCHOMY JIIKYBaHHI, 110 BPaXOBY€ €HIOKPUHHI
(dakropu, SKi MOXKYTh BIUIMBAaTH Ha PO3BUTOK HOBOYTBOPEHb.

Kiro4oBi cjioBa: marosoris MaTKd, MiOMa, HOBOYTBOPEHHS, J/1arHOCTHKA,

JIKYBaHHS, pEMPOIyKTUBHA CHCTEMA, €HJOKPUHHI (DaKTOpH.

[TaTomorii MaTku, 30KpeMa Taki SK PO3BHUTOK HOBOYTBOPEHB, CTAaHOBJISATH
cepito3Hy mpoOJieMy, 110 CTOCYEThCSI 3HAYHOI KIJTBKOCT1 JKIHOK PEMpPOTyKTUBHOTO Ta
MMOCTMEHOMAY3JIbHOTO BiKy. HOBOYTBOpeHHS MaTKW, HAMPUKIIAJ MIOMH, TOJIMHA Ta
paK €HJIOMETPIl0, € OJJHUMH 3 HAWUIMOIIMPEHIIINX TTHEKOJIOTTYHUX 3aXBOPIOBaHb, 1110
BIUTMBAIOTh HAa PENPOJIYKTUBHE 3JI0POB’S Ta 3arajibHy SKICTh JKUTTS MAaIll€HTOK.
CBoeuyacHa [IarHOCTHKA Ta Cy4YacHI WIAXOAWM 1O JIKYBaHHS IIUX TIATOJIOTIH
JIO3BOJISIIOTh 3HU3UTU PU3UK YCKJAJTHEHb, 3a0e3MeYuTH e(PEKTHUBHE JIIKyBaHHS Ta
30epertd penpoayKTUBHY (yHKIIO. ToMy TOCHIIKEHHS TaTOJIOTIH MaTKH Ta
PO3BUTOK HOBOYTBOPEHb € aKTyaJIbHUM SIK 3 TOYKH 30py KJIIHIYHOT MPAKTHUKH, TaK 1
JUTSl HAYKOBOI MEPCIEKTUBH 1110 MOJIIMIIUTE A1arHOCTUKY 1 TEpailo.

AKTyanpHICTh TEMH JIOCHI/DKEHHS TAaTOJOTid MaTKM Ta  PO3BUTKY
HOBOYTBOpPEHBb 3yMOBJICHA BHCOKOIO TIOLTHUPEHICTIO IIUX 3aXBOPIOBaHb Cepell >KiHOK
PENPOIYKTUBHOTO 1 TIOCTMEHOIMAY3aJIbHOTO BIKYy. 30KpemMa, MIOMH Ta pak
€HJOMETPIIO 3aJUIIAIOTHCA OJHUMU 3 MPOBITHUX MPUYMUH THEKOJOTTYHUX ONepariii i

3HAYHO BIUIMBAIOTh Ha PENPOAYKTHUBHE 370pOB’s XKiHOK. CBO€UacHE BUSBJICHHS Ta
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Cy4acHI METOJIM JIIKyBaHHS HOBOYTBOPEHb MAaTKU JO3BOJIAIOTH 3HU3UTH PIBEHb
YCKIAAHEHb Ta TMOKPAIIUTH YMOBH pealiIiTariiHoro mepiomy. Y 3B’S3KYy 3 UM
BOXJIMBUM € TOJAJbIIEC BHUBYCHHS €QEKTUBHUX MIAXOAIB [0 JIarHOCTUKU Ta
JIKyBaHHS JaHUX TMAaTOJIOTiH, [0 pOOUTH TEeMy HAA3BUYANHO aKTyaJbHOIO IS
Cy4acHO1 MEJUIMHHU.

MeToro JOoChiKEHHSI € BU3HAYEHHS OCHOBHUX 3aKOHOMIPHOCTEH pPO3BUTKY
HOBOYTBOPEHb MATKH, 30KpeMa MIOM Ta IHIIMX IaTOJOTiHA, a TaKOXX BUSBJICHHS
e(eKTUBHUX METOJIB iX JIarHOCTUKH Ta JiKyBaHHA. OcoOiuBa yBara mpUALISE€TbCS
aHaJi3y Cy4acHUX MiAXOAIB J0 Teparii, 0 J03BOJSIOTh 3HU3UTH PU3UK YCKIAJHEHb
Ta 30eperTH penpoAyKTHUBHE 310POB’S )KIHOK.

Inest mocnmiypkeHHs TOJISITa€ B TOMY, IO CBOE€YACHA JIIarHOCTHKA Ta CydacHi
METOAM JIKyBaHHS TATOJIOTi MAaTKH, 30KpeMa HOBOYTBOPEHBb, MOXXYTh 3HAYHO
MOKPAIIUTH Pe3yJbTaTh Tepamii Ta 3HU3UTH PU3UK YCKIATHEHb 1 PELUJIUBIB.
HoBoyTBopeHHs1 MaTKH, Takl sSIK MIOMH Ta paK €HJIOMETPi0, YacTO 3aJIUIIAIOTHCS
HEJIIarHOCTOBAaHMMHU HA PpaHHIX CTaAlsfX, [0 MOPU3BOJUTH 10 HEOOXITHOCTI
paAvKadbHUX XIPYpPriyHUX BTpy4YaHb, TICTEPEKTOMIi Ta BIJMOBIJHO BTpaTU
penpoaykTuBHOI (yHKIII. BHUKOpUCTaHHA 1HHOBAIlIMHUX METOMAIB Bi3yasi3allii,
HaIpUKIaI, yIBTPa3BYKOBE JOCITIIKEHHS 3 noruieporpadiero Ta
MarHiTHO-pE30HaHCHa ToMmorpadisi, JO03BOJIAE€ paHIlIe BUSBISATH TMATONOTIT Ta
IJIaHyBaTH MEHII paJuKalibHI BTpy4aHHs. KpiM Toro, cydacHi QapmakoJIOTivHi
MIX0M, BUKOPUCTAHHS TOPMOHAJIBHUX MPENapaTiB, MOXKYTb 3MEHIIUTH PO3MIPH
HOBOYTBOPEHb 1 3HU3UTU MOTPEOy B XIpypriyHOMY JIiKyBaHHI. OTe, TOCITIIKEHHS
MPOTIOHY€ KOMIUJIEKCHUH MIJIX1]] O I1arHOCTUKYU Ta Tepariii HOBOYTBOPEHb MATKH, 1110
0a3yeTpcsi Ha IHAUBIAYaJbHOMY JIIKYBaHHS Ta BHMKOPUCTaHHI MaJjlOIHBa3UBHUX
METO/IIB.

VY 10ocKoHaNeHHs MiAXO/IB 10 A1arHOCTUKH Ta JIIKYBaHHS MATOJIOT1H MaTKH Ta
HOBOYTBOPEHb € HEOOXIJIHOI0O 4Yepe3 iX BHUCOKY TMOIIUPEHICTh Ccepell KIHOK
PENPOAYKTUBHOTO BIKY Ta 3HAYHI PU3UKHU JJIs 3J0pOB’s. MioMM MaTKM Ta 1HIII
HOBOYTBOPEHHSI YacTO € TPUYMHOIO TMOPYIIEHb PENPOAYKTUBHOI  (PyHKIIII,

XPOHIYHOTO OO0JIF0 Ta MEHCTPYaJbHHUX pO3JIaJiB. TpaaulliifHi METOIU JIKyBaHHS,
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HAIPUKIIA] TICTEPEKTOMIs, MPU3BOJUTH O BTPATU PENPOTYKTUBHOI 31aTHOCTI, TOMY
CydyacHa MeEIUIIMHA Bce OUIbIIe HaMaraeTbCs 3acTOCOBYBAaTH OpraHo30epiraroui
METONUKU. BHKOpHUCTaHHS  HOBUX  TEXHOJOTIA  JIIaTHOCTHKH, TaKUX  SIK
MarHiTHO-pe30HaHCHA ToMmorpadis Ta TiCTEPOCKOMIs, Ja€ 3MOTY TOYHIIIE BH3HAYATH
XapakTep HOBOYTBOPEHb 1 0OpaTH Haile(eKTUBHIIIMI METOJ| JIKYBaHHS, MPU LIbOMY
3HIDKYIOUM HEOOXIJHICTh paJMKaIbHUX XIPYPridHUX BTpydaHb. OTXKe, TOCTIIKEHHS
CIpsIMOBaHE Ha BUBYCHHS €(PEKTUBHOCTI Cy4aCHUX METOJIIB JIIKyBaHHS Ta iX BIUIMBY
Ha 30€peKeHHs PEMPOYKTUBHOIO 3/I0POB’S KIHOK, IO € HAJA3BUYAHHO aKTyaJlbHUM
IJI Cy4aCHOI MEIULIUHMU.

Panne BusBIEHHS Ta IarHOCTUKA HOBOYTBOPEHb MAaTKU € BAXKIUBUM IS
YCHIIIHOTO JIKYyBaHHS Ta 30€peKeHHS PENpPOIYyKTUBHOIO 370pOB’Sl KIHOK. Miomu
MaTKM YacTO JIarHOCTYIOThCS Ha MI3HIX CTaIsX 4Yepe3 BIACYTHICTh cHenupIuHUX
CUMIITOMIB Ha paHHiX eramax [1, c. 5] BmpoBamkeHHs Cy4acHHX METOJIB
JTIarHOCTUKHM, TaKUX SK MAar"HiTHO-pe30HaHCHA ToMorpadiss Ta TICTEPOCKOMis,
JI03BOJISIE TOYHO BHUSBISATH HOBOYTBOPEHHS 1 BH3HAYaTH IXHIM XapakrTep, o
miBHINYy€e eEKTUBHICTD JTiKyBaHHs [1, ¢. 24-28]

CydacHi MeTonM JiKyBaHHS HOBOYTBOPEHb MAaTKW IOBHMHHI BpPaxOBYBaTH
MOKJIUBICTh 30€pEKEeHHs penpoayKTUBHOI PyHKIl. Tpamuiiiiini MeTOAM JIIKyBaHHS,
K TICTEPEKTOMIsl, MPU3BOJATH 0 BTPATU PENPOIYKTHUBHOI 3[ATHOCTI JKIHKH, IIIO
poOuUTH X MeHII ePeKTUBHUMH B cydacHii npaktui [3, c. 46]. CyyacHi MmeTo1u, Taki
K EHJIOCKOITIYHA MIOMEKTOMIisi a00 BHUKOPHUCTaHHS TOPMOHAJIBHHUX IpEnaparis,
J03BOJISIFOTE  €(DEKTHMBHO JIIKyBaTH HOBOYTBOPEHHS Ta BOJHOYAcC 30eperTH
penpoayKTUBHY QyHKIIO [1, c. 26-32]

[laTorene3 HOBOYTBOpEHb MAaTKH TICHO TIOB’SI3aHUM 3 EHIOKPUHHUMU
MOPYIICHHSMHU Ta TEHETUYHOIO CXWJIBHICTIO, 10 BUMAra€ KOMIUIEKCHOTO TiAXOAY 10
JIarHOCTUKH Ta JIIKyBaHHS. EHIOKpHUHHI MOPYIIEHHS, 30KpeMa AUcOaJaHC CTATEBUX
TOPMOHIB, € OJHUM 3 TOJIOBHUX YMHHUKIB, IO CIPHUSIOTH PO3BUTKY MIOM Ta IHIIIUX
HOBOYTBOpPEHb MaTkH [2, c. 3].

['eHeTHYHA CXWIIBHICTD BIJITPa€e KJIIOUOBY POJIb Y PO3BUTKY MATOJIOTIH MaTKH,

TOX TMAILIIEHTH 3 CIMEHHUM aHAMHE30M HOBOYTBOPEHb MOTPEOYIOTh OUIbII MUIBLHOTO
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cnocrepexxenns [1, c. 7-9].

JlocmikeHHsT BUSBWIO, 110 PaHHS JIaTHOCTHKAa HOBOYTBOPEHb MAaTKH,
HANpUKJIaJ MIOMH, € OCHOBOIO [Jii CBOEYACHOTO TMPU3HAYCHHS €(PEKTUBHOIO
JIKyBaHHS Ta 30epekeHHsI penpoAYKTUBHOI (PyHKIIi. BukopucTaHHs HOBUX METO/IB,
takux gk (MPT) Ta ricrepockorisi, g03BOJUTH OLIBII TOYHO BHU3HAYaTH
XapaKTePUCTUKU 1 PO3MIPH HOBOYTBOPEHb. [IOpIBHAHHS TpaguIlIMHUX XIPYypTri4HHUX
MiIXOMAIB, TakuX SK, TICTEPEKTOMis, 3 aJIbTEPHATMBHHUMH METOJaMH JIKyBaHHS,
30KpeMa TOPMOHAJIBHOIO TEPaAIi€lo Ta €HJIOCKOMIYHOK MIOMEKTOMIEI0, MATBEPIKYE
repeBaru y 30epekeHHl penpoyKTUBHOI (YHKII. Y Mmponeci JOCTIIKEHHS TaKOoXK
OyJi0 MIATBEP/KEHO, 10 PO3BUTOK HOBOYTBOPEHb MaTKU TIOB’SI3aHUN 13
SHIOKPUHHUMH TOPYIICHHSIMA Ta TEHETHUYHOIO CXWJIBHICTIO, M0 MOTpelye
1HIUBIAYaTbHUM T1IX1]1.

JlocniKeHHsT MPOBEICHO HAa OCHOBI aHaNI3y KJIIHIYHUX BUMAJKIB, OMIMCAHUX Y
MEJIUYHIM JITepaTypi, IO BKJIIOYAIN CIIOCTEPEIKCHHS 3a MaIlllEHTKaMH 3 PI3HUMU
TUIIAaMH HOBOYTBOPEHb MATKH, a TAKOX IMOPIBHAHHA €()EKTUBHOCTI PI3HUX METOJIB
JKyBaHHS.

JlochiKkeHHs MIATBEPKYE, 110 CBOEYACHA JIIarHOCTHKA 1 BUOIp ONTUMAJIBLHOI
TepaneBTUYHOI CTpATETIi JIJIs MAIIEHTOK 13 MATOJOTIIMA MaTKU € BUPIIMIATLHUMUA JIJIS
30epexKeHHs X penpoayKTUBHOI (DYHKIIIT Ta SIKOCTI KUTTSA. BUKOpUCTaHHS Cy4acHUX
niarHocTuyHUX MeTtoniB, MPT Ta ricrepockorii, cripusi€ OB TOYHIM OIIHII CTaHY
HOBOYTBOPEHb, M0 3a0e3medye MOXJIMBICTh O0paTh MajoOiHBa3WBHI METOAM
nikyBaHHs. KpiM TOro, BUsIBIIEHa KOPEJALIsl MK €HIOKPUHHUMHU MOPYLICHHAMH Ta
PO3BUTKOM HOBOYTBOPEHBb MIJAKPECITIOE BAKIWBICTH KOMIUIEKCHOTO MiIXOMYy, SKUH
BpPaxoOBYe€ 1HIUBITyaJIbHI 0COOJIMBOCTI MaIi€eHTOK. L{e qocimimKkeHHs: BHOCUTh BarOMHIA
BHECOK Yy MIJIBUIICHHS €(QEKTUBHOCTI JIKyBaHHA Ta MPO(UIAKTUKH HOBOYTBOPEHD

MAaTKH, 110 € BAKIIUBUM JIJIs1 30€PEKEHHSI PEIIPOTYKTUBHOTO 37I0POB’ S )KIHOK.
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[InaBaHHs € MajgoTpaBMaTUYHUM BHUJAOM CIIOPTY, SIKMH 3a0e3nedye 3HauHI
KapJ10BaCKyJISIpHI IepeBard 1 Ma€e HU3bKUA pPIBEHb TPAaBMATH3MYy IOPIBHSHO 3
Ha3eMHUMHU BHJaMU JisuibHOCTI. OJHAK TOBTOPIOBAaHI PYXH, BHUCOKHH oOcsr
TPEHYBaHb 1 BIUIMB HABKOJIMIIHBOI'O CEPEAOBHUIIA POOJIAThH IJIABLIB YPA3JIUBUMHU JI0
MIEBHHUX TPaBM.

VY miit poGOTI pO3rIAAAIOTECS OCOOIMBOCTI TPaBM, OB’ SI3aHMUX 13 TIJIABAHHSM,
AK1 KJIacCU(PiKyIOTbCA Ha TPU OCHOBHI KAaTEeropii: TpaBMH BiJl IEpEeHANPYKEHHS, TOCTP1
TPaBMHU Ta YUIKO/DKEHHS M’SIKUX TKaHWUH. PO3yMiHHS IIUX MOAENEN € BaXKJIUBUM JUJIS
PO3POOKH IIJIbOBUX CTPATETIN MPOPIITAKTUKY Ta TEPANICBTUYHUX BTPYUaHb.

[[naBaHHA — 1€ MNONYJSIPHUA BHUJA CIOPTY, SKUM 3alMarOThCid MUIbHOHU
mofiel Sk Ha npodeciiHOMy, Tak 1 Ha peKpeariiiHoMy piBHSX. Xoua MOTO 4YacTo
BBA)KAIOTh HU3bKOPU3UKOBOIO aKTHBHICTIO, TUIABIII MOXXYTh 3a3HaBaTH TpPaBM yepes3
OloMeXaHIYHE  HABAaHTAXXEHHS, IHTEHCUBHICTb  TpPEHYBaHb 1  HEOE3IeKH
HABKOJIMIIHBOTO CEPEIOBHUIIA.

TpaBmu kimacudikyrOTh 3a MEXaHI3MOM 1X BUHUKHEHHS, 1 B IIJIaBaHHI BOHHU
3a3BUYail TOAUIAIOTHCS Ha TPaBMHU BiJl TEpPEHANPYXKEHHS, TOCTPI TpaBMHU Ta
YIIKOJKEHHS] M’ IKMX TKaHUH.

VY 1upoMy JDOCHIJKEHHI aHATI3YIOThCS XapaKTEPUCTHUKU, MEXaHI3MHU PO3BUTKY

Ta CTpaTerii JIKyBaHHS IIUX TPaBM.
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TpaBMu Big nepeHampy:KeHHsI CTAHOBJIATH HAWOLIbIIY YaCTUHY TPaBM Y
IUTAaBI[IB, 3YMOBJIEHUX TMOBTOPIOBAaHUM XapaKTEpOM IUIABAIBHUX PYXiB. 3a JaHUMH
nociipkeHb, 0mu3bko 60-80% mpodeciiinnx nmiaaBmiB CTUKAIOTHCA 3 TpaBMaMu
ieya, o poOUTH L0 MPOOJIEeMy OJHIEI0 3 HAWOUIBII MOIIMPEHHX y IbOMY BUI
ciopty (McMaster & Troup, 1993). 3rigno 3 nocnimkenusm Sein et al. (2010), cepen
emitHUX MIaBiiB 91% BiguyBanu OUIb y IUIEUl IPOTITOM CBO€I Kap’€pH, MPUUOMY
OCHOBHOIO MPUYMHOIO OyJia MepeBaHTAXKEHHSI CYyX0XKHIJIb HAJOCTHOTO M s13a.

Takox, cepell MIABIIB, sIKI PeryiasipHO TpeHYI0Thes, 20% noBiaoMJIsIIOTH PO
0if1b y HWKHIA YacTHUHI CIIMHM, 30KpeMa cepe]] THX, XTO BUKOHYye Oarepdisi Ta
KpOJIb 13 HaaMipHUM TiporuHoM Yy moniepeky (Weldon & Richardson, 2001). V toii xe
yac, TpaBMH KOJiHA, TakKi SIK «KOJIHO Opacucray, 3auinaioth npubauzno 12-30%
CIIOPTCMEHIB, fIKI cnewianizylrbesi Ha Opaci. Lle nmoB’s3aHO 3 NMOBTOPHOBAHUM
CTpPECOM Ha MeJliaibHy KoJlaTepalibHy 3B’SI3KY I11]1 YaC BUKOHAHHS y/IapiB HOTaMHU.

CraTucTUYHI TaHl TaKOX MIATBEPKYIOTh, 1110 MOJIOALI IUIABII TA HOBAYKH
OUTBIII CXWJIBHI IO TPAaBM Yepe3 HeIOCKOHANy TexHiKy. Hampukiaz, 3a nanumu Yanai
et al. (2000), y ciopTcMeHiB i3 TOCBIZIOM MEHIIE 5 POKiB PU3UK OTPUMAHHS TPaBMH
mieda OyB Ha 35%0 BHIIUM, HIX Y JTOCBITYCHHX TIJIABIIIB.

i nmudpu miaTBEPIKYIOTh BAKIMBICTH BUBUEHHSI OI0OMEXaHIKH Ta PO3POOKHU
nporpam NpodUIAKTHKY IS 3HUKEHHS! PU3UKY TPaBM y CIIOPTCMEHIB.

1.1 IMommpeHi TpaBMHU BiJ nepeHANIPYKEeHHSA

. Ilineye muiaBus (CMHAPOM IMIIIHIKMEHTY IJIe4a):

OcHOBHa TpaBMa, II0 BUHUKAE uepe3 MOBTOPIOBAHI PyXH PyK HaJa TOJOBOIO.
CUMOTOMH BKIIIOYAIOTh OUIb y TJIEYOBOMY CYTrio0i, 3MEHILIEHHS O0CATy pyXiB Ta
cmabkicte. Jlo (dakTopiB pU3MKy HajexaTh CIAOKUI KOHTPOJb JIOMATKU, M’ SI30BHMA
nucOanaHc 1 HaMIpHI TPEHYBaJIbH1 HaBaHTAKEHHS.

. TpaBMmu koJtina (koJs1iHO Opacucra):

Crocrepiraetbcss y IUIABIIB-OpacHCTIB 4Yepe3 TOBTOPIOBAaHWM CTpec Ha
MeJllajbHy KoJlaTepalibHy 3B’ SI3KY 1 HABKOJIMILIHI TKAHUHU MiJ Yac y/1apiB HOramHu.

. Binb y HUKHINH YaCTHHI cIMHM:

['inepekcTeH3ist MonepeKoBOro BiAALTy XpeOTa Ml yac rmiaBaHHs 6arepdiseM i
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KpOJIEM MOXKE CIPUYMHUTH XPOHIYHUN OL1b, OCOOIHMBO MPH CIAOKOMY M S30BOMY
KopceTi a00 epeHaBaHTaXEHH.

1.2 ®daxkTopu pU3UKYy TPaBM BiJl epeHANPYKeHHSI

. Bbiomexaniuni nmpo6aemu: HempaBuibHa TexHiKa TUIaBaHHS CTBOPIOE
HaJIMIPHUM THCK Ha CyIJIOOW Ta M K1 TKaHUHHU.

. Ilomuakn B TpeHyBaHHsIX: [HTEHCHMBHI Ta YacTi TpeHyBaHHS 0e3
JOCTATHHOTO B1THOBJICHHSI TOCHIIOIOTH PU3HK TPABM.

. Bik Ta piBenb gocBigy: Moozl Ta moyaTkiBIi IJIaBIi OUTBIN CXHIIBHI
JI0 TPaBM 4epe3 He3piJll M’SI3U 1 HEIOCKOHATY TEXHIKY.

Xo4a rocTpi TpaBMH B IUIaBaHHI TPAIUIAIOTHCS PiJIIIe, IX 3HAUEHHS HE MOXHA
HEJIOOIIIHIOBATH 4Yepe3 MOXKJIWBI CEpHO3HI HACHIAKH. 3rigHO 31 CBITOBOIO
CTaTHCTUKOIO, TOcTpi TpaBMu cTaHoBaAATHL 10-15% Bixg ycix TpaBm y mjaBuiB
(Weldon & Richardson, 2001). Haituacrimie BOHHM IOB’s3aHi 3 TpaBMaTHYHUMH
MO/IIsIMU, TAKUMU SK 31TKHEHHS, aJiHHSA a00 HEeBJIall CTPUOKH y BOY.

2.1 Tlomupeni rocTpi TpaBMu

. Ynapu ta nopi3u:

Jlo 30% rocTrpux TpaBM Yy IUIaBaHHI BHUHUKAIOTh BHACIIIOK 3ITKHEHb 3
IHIIUMHU criopTcMeHamu abo Ooptukom Oaceitny. Jlocmimkenns B ABcrpanii (2018)
MOKa3ayio, 10 Taki TpaBMHU HaW4acTillle CIOCTEPITaloThCA cepejl TUIABINB, SKi
TPEHYIOTHCS B TIEPETIOBHEHUX OaceiiHax.

. Po3TsirHeHHs Ta nepeIOMHu:

[TaminHS HA CIM3BKUX MOBEPXHSX O11s OaceiiHy CTaHOBIATH MPUOIHU3HO S5%0
ycix BUNajgKiB TpaBMaTU3MYy, 3TiHO 3 aHai3oM criopTuBHHX TpaBMm y CIIA (Sein
et al., 2010).

. TpaBmu rojiosu:

Xoua piaKiCHI, BOHU MOXYTb OyTH CMEpTENbHO HEOE3NEUYHHWMHU. 3TiHO 3
nanumu CDC (Centers for Disease Control and Prevention), y CIIHA miopiuHo
¢ikcyerbesa nonan 6 500 TpaBM roJioBM, MoB’s3aHUX 31 CTPUOKaAMU y BOZY, 3 SIKHX
20% npu3BOAATH /10 CEPIO3HUX HACTIAKIB, BKIIOYAIOUN TTapasiy.

2.2 BIuIMB HABKOJIMIIIHHOI0 Cepel0BHUIIA
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. /n3aiin 0aceiiny:

JlocmiKeHHST TMOKa3yloTh, MO0 HEJOCTATHS TIJIHOMHA BOAU € TIPUYHUHOIO
maibke 40% TpaBM roJioBH cepen miaBiiB-nodarkisiis (Yanai et al., 2000).

. BincyrnicTh Harasmy:

VY 0OaceifHax 13 HU3bKHMM PIBHEM KOHTPOJIIO TpaBMaTH3M 3pocTae Ha 15-209%0,
0COOJIMBO cepe AiTel Ta MOJIOII.

CBITOBI JOCTIIKEHHS MiIKPECTIOIOTh BaXIIMBICTh MPABUIBHOTO MPOESKTYBAHHS
OaceliHiB 1 3a0e3MeUYeHHs] HAJICKHOTO HArJsAy Ui 3MEHIICHHS PU3HKY TOCTPHUX
TpaBM.

TpaBMu M’SIKHX TKAaHMH, 30KpeMa M si31B, CYXOXHWJIb 1 3B’S30K, €
MOIIMPEHUMU  CepeJl  IUJIaBIIB, IEPEBAKHO uepe3 IIOBTOPIOBaHI pyXu Ta
MepeBaHTAXEHHA. 3a JaHUMHU TI00ATBHUX IOCTIKeHb, BOHU cTaHOBIATh 40-60%
Bix ycix TpaBm y nuiaBansi (Sein et al., 2010).

3.1 CraTucTUKa NOMIUPEHHSA TPABM M’ SIKUX TKAHUH

. Po3TsirHeHHs1 M’s13IB:

Po3TsArHeHHS TJICYOBUX 1 CIIMHHMX M S31B € HANOUIBIN MONIUPEHUMHU Cepel
IJIaBLIB, 30KpeMa y THX, XTO cHemiani3yerbcsi Ha Oarepdnsi Ta Kpodi. 3rigHo 3
nocmmkennsm  McMaster & Troup (1993), 25-30% mnuaaBmiB peryssipHO
CTUKAIOTHCS 3 MOAIOHUMH MPOOIIEMaMH.

. TenauHonarii:

XpoHIUHE 3amajeHHs CyXO0XHWib, OCOOJMBO POTATOPHOI MAaHXKETH IIJIeYa,
BusBieHo y 40-50% muiaBumiB, sIKi TPEHYIOThCSA MOHaA 15 ronwH Ha THXKIEHB. Y
npodeciifHuxX cropTcMeHiB 1 mudpa moxe gocsratu 60% (Weldon & Richardson,
2001).

3.2 bioMexaHiYHi NPUYUHU TPABM

. Pyxu Hajx rojioBoIo:

[ToBTOpIOBaHI pyXH PyK y TJIaBaHHI CTBOPIOIOTh BUCOKUN PU3UK TPaBMYyBaHHS
cyxoxuib tieda. Jlocmimkenns Yanai et al. (2000) mokazanu, 1o miaBaHHs KpojeM
CIPUYMHSE HAJAMIPHE HABaHTAXXEHHS HAa POTATOpPHY Mamwxery y 85% BumaakiB

TPaBM ILIeYa.
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. Hanpyra Ha koJiHo:

Y OpacuctiB MemiadpbHa KojaTepalibHa 3B’S3Ka KOJIHA  MIAJAETHCS
peryJIipHOMY CTpecy, IO TMPHU3BOAUTHL 10 TpaBM y 15-25% mnaaBumiB, ski
CHEIIaTi3yI0ThCS Ha IbOMY CTHIIL.

3.3 [IpodinakTuka Ta JikyBaHHS

. ITonepex:keHHs TPaBM:

JlochipkeHHsT TOKa3yloTh, IO MPOrpaMy 3MIMHEHHS M A31B 1 PO3TSHKKH
MOJKYTh 3MCHIIIUTH pU3HK TpaBM M’sikux TkanuH Ha 30—40% (Sein et al., 2010).

. JlikyBaHHs:

OCHOBHMMU METOZaMU € KpioTepais, ¢i3ioTeparis Ta NOCTyOBE MOBEPHEHHS
710 TPEHYBaHb, SIKI IPUCKOPIOIOTH 3aroeHHs y 90% sunaakis (McMaster & Troup,
1993).

TpaBMu M’SKMX TKAHUH MIAKPECIIOIOTh BaXKJIUBICTh KOPEKINI TEXHIKU
IJIaBaHHSA Ta PETYJSIPHOTO BUKOHAHHS MPOrpaM 3MILHEHHS JJIsl 3HMKEHHSI PU3BHKY
MOBTOPHUX YIIKO>KEHb.

IIpodinakTn4Hi crparerii

Po3yMiHHS M€XaHI3MIB TPAaBMYBAHHS € KIIFOUOBUM JIJIsl TPO(PIIAKTUKH.

. Onrumizamis Texniku: 3ade3nedeHHs MPaBHIIBHOI 010MEXaHIKH Yepe3
TPEHEPCHKY MIATPUMKY 3HI)KY€E HAaBaHTaKEHHS Ha CyrJioOU 1 TKAaHUHHU.

. IIporpamu cu/10BOI NIATOTOBKM:

Po3BuTOK M’5130BOTO OajaHCy Ta THYYKOCTI JOMOMArae 3arnooirtd TpaBMam BiJ
MepeHANPYKEHHSI.

. BignmouynHOK i BiTHOBJIEHHS

JloctaTHiil yac [Uisi BIAHOBIEHHS MiJ 4Yac TPEHYBAJIbHHUX LHUKIIB 3HIKYE
KYMYJISITUBHUN CTpEC.

. 3axoam Oe3nexku B 0aceiiHi:

Hanexxne oOciayroByBaHHSI 1 KOHTpOJb Yy OaceiiHaX MiHIMI3yIOTh TOCTpI
TpaBMH.

JlikyBanHd Ta peadijiTamis

Crparerii JIKyBaHHS 3aJieXkaTh BIJl TUIY Ta CTYNEHS TPABMHU.
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. TpaBmu Bix mepeHanpy:KeHHs

CranaapTHe JiKyBaHHS BKJIIOYA€ BIAMOYUHOK, (i310Teparnito Ta MpoTH3anaibHi
3acobu. PeabimiTaliis cipsMoBaHa Ha KOPEKIlII0 O10MeXaHIYHUX AUCOATAHCIB.

. I'ocTpi TpaBmu:

Hanmanns mepinoi J0mMOMOrd, a MOTIM IUIhOBA peadiiiTaiis 3a0e3nedyroTh
MOBHE BIJTHOBJICHHS.

. TpaBmMu M’SIKHX TKAHUH:

3acTocyBaHHS KpioTeparnii, MaHyallbHO1 Tepallii Ta MOCTYIIOBE TOBEPHEHHS J10
TPEHYBaHb CIPHSIOTH 3arOEHHIO.

Bucnosok

TpaBmu y miiaBaHHi, X04a i MEHII CEPi03Hi, HIXK Y KOHTaKTHUX BUAAX CIIOPTY,
MOXYTh CYTTE€BO BIUIMBATH Ha MPOAYKTHBHICTH 1 y4acTh y 3MaraHHsx. Bucoka
MOIIMPEHICTh TPABM BiJl MEPEHANPYKEHHS MIJAKPECIIOE HEOOX1IHICTh MPOAKTUBHOI
MpOQUIAKTUKHA, IO BKJIIOYAE ONTUMIZAIII0 TEXHIKH, TPEHYBAJIbHI MPOTOKOJIU Ta
BIIHOBJIEHHS. PiAKICHI, ane cepilo3HI rocTpi TPaBMHU HArOJIOIIYIOTh Ha Ba)KJIMBOCTI
Oe3neyHux yMoB y OaceitHax. CriibH1 3yCHJUISI CHIOPTCMEHIB, TPEHEPIB Ta METUUHUX

MpaliBHUKIB 3a0€3Me4arh TOBrOTPUBAJIE 3I0pOB’s Ta €()EKTUBHICTD IJIABLIIB.
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VIIK 617
POJIb MEXAHIYHOI CUCTEMM CTABLII3ALIT
Y XIPYPTTYHOMY JIKYBAHHI CKOJIIO3Y

I'onop [diana BanepiiBHa,

Yepuux Cod’sa OueriBHa

CTYJICHTH

Becnin Bosionumup BikTtopoBuu,

K.men.H., acucTeHT Kadeapu TpaBMaToIorii 1 opTonemii
daneeB OJger I'ennaaiioBuy,

K. men.H., moneHT kadeapu TpaBMATOJIOTIi 1 opTone i
XapKiBChbKHI HAI[IOHAIbHUN METUYHUN YHIBEPCUTET

M. XapkiB, YKpaiHa

AHoTanifa. Ckojio3 - 1€ 3aXBOPIOBAHHS OIIOPHO-PYXOBOT'O arapary, Lo
XapaKTEpU3y€e€TbCs BUKPUBJIEHHSAM XpeOTa y (DpOHTaNbHIN IUIOMIMHI 3 MOBOPOTOM
XpeOIliB HABKOJIO CBOET BEPTHKAIBHOI oci. [1]

AKTyaJbHicTh. 3a3BU4Yail, HE3HAUHI BUKPUBIEHHS XpeOTa KPUTUYHO HE
MO3HAYaAIOThCsSl HA 3arajJbHOMY CTaHl 370poB’s JroAuHU. OJHAK, MPU 3HAYHOMY
BUKPHUBJICHHI BUHHMKA€ HE TUIbKM BHUJIMMUNA KOCMETHYHHHN e(deKT, a W O0JIbOBHIA
CUHJPOM Ta MOPYIIEHHS poOOTH BHYTPIIIHIX OpradiB. Tomy, HalOLIbII e(heKTUBHUM
METOIOM JIIKYBaHHS B JaHOMY BHIIAJIKy € XipypriuHe BTpydaHHs. [7]

Meta pobotu. Y3aranpbHUTH 1H(OpPMAII0 MO0 BAKIUBOCTI MEXaHIYHOI
CUCTEMHU CTab1m3alli B XIpypriuHOMY JIIKYBaHH1 CKOJII03Yy.

Marepiaam i Meroam. [[ns BUpIIIEHHS AHOTO 3aBJIaHHs Oyl BHUKOPHUCTaHI
TaKi METOJIA: CTATUCTUYHUH 1 aHATITUYHUHN (aHATI3 JTITepaTypH).

KiarwuoBi cioBa. Ckomio3, MexaHIyHAa cHcTeMa cTaOumi3alii, CTpHXKHI,

MePEIHIN TOCTYTI, 3a/IHIH TOCTYTI.

Ha choroauiuHii AeHb ICHY€ JBa BapiaHTU ONEpalliil IpH CKOJI031: XIpypriyHa
KOpeKIlisi xpebTa 3a JOMOMOTOK MEXaHIYHOI cucTeMHu crabumizamii 1 0e3 Hed.

[loka3aHHsIM [0 OINEpPATUBHOIO BTPYYAHHS CTOCOBHO CKOJIO3y € BEJIMYMHA
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nedopmartii 3a Kobom 6inbmie 40 rpamycis, mporpecyBadts nedopmartii o6imbmre 10°
3a pik. 3a3BUyail JaHe JIKyBaHHS Ma€ Ha METI Takl Lii: 3yNUHUTH MPOTPECyBaHHs
KPUBHU3HM, 3MEHIIUTH i1 Aedopmaliiro ado 30epertd OUIbIl MPUPOIHIO KPHUBHU3HY
xpeoTa. [4]

CydacnHa xipypris CKojio3y mnepeadayae BUKOPUCTAHHS TaKUX JIOCTYIIIB: [0
nepeaHix abo 3aaHixX BiaaLIiB xpeoTa. [2]

3anHii migxia nependavyae BBEACHHS METAJeBOTO CTPUKHS Yepe3 CepenHy
TiJ1a, 1110 BUKOHYETHCS 3a JOMOMOTOI0 IBUHTIB , 3 MOJAJIBIINM 3POIICHHSIM XpeOTa 3
BUKOPUCTAHHAM KICTKOBOTO TpaHCIUIAaHTaTa Jjsi 3MIIHEHHS WOro B €IUHY
cTpykTypy. Ll MeTonuka € HaWMOMIMPEHINIO B CYyYaCHIM XipypridyHiid MpaKTHIII.
[lepeaniit miaXii BHUKOHYETHCS 3 3aCTOCYBAHHSIM EHIOCKOMYHUX METOMIB Ta
texHosorii O-Arm. Bona jomomarae Bi3yadizyBaTH BHYTPIIIHI aHATOMIYHI
CTPYKTYPH B TPbOX BUMIpax, MiJBUIIYIOYH TOYHICTh BU3HAUCHHS MICIIS orepaliii Ta
3akpituieHHss TBUHTIB. [5] Takok, mepenHiii noctym crpuse OUIBII TOYHOMY
PO3MIILIEHHIO TBHUHTA, MIHIMI3y€ KWMOBIPHICTh IONIKOJKEHHS CIIMHHOTO MO3KY 1
3MEHIIY€E PU3UK XIPYPriYHUX YCKIIaHEHb.

IcHye 2 ocHOBHI KaTeropii Xipyprii CKOJi03y 3a JONOMOIOK MEXaHIYHUX
cucteM cradimizarii: Fusion-cucrema ta cuctema s 3atpuMku cuatesy. [3] Fusion
3porrye aBa abo OUTbIIEe CYMIXHUX XpeOIli, 100 BOHU 3pOCITUCS i YTBOPWIH MIITHY
KICTKy, fika He Oyne pyxomoro. HacTymHa kareropis - CHCTEMH 3aTPUMKH
CUHTE3Y - 3aCTOCOBYIOTHCS TIEpEeBaXHO y AiTei. CTpMKHI KpIIUIATh 0 XpebTa, 100
JOTIOMOTTH BHIIPABUTH WOTO BHUKpPUBIEHHS, MOKW nuTuUHA pocrte. [6] Koxni 6-12
MICSIIB il pOOJSATH 1€ OJHY OMepaiiio 3 TMOJOBXKEHHSM CTPUXKHIB, 1100 HE
BiJIcTaBaTH BiJ pocTy XpeOTa. Konmm marieHT mocsirae MOCTaTHBOI 3pijOCTi CKeJeTa,
3aCTOCOBYEThCSI MeToanKa Fusion.

BucHoBku. 3Bakar0un Ha HaBeJICHY BHIIE 1H(GOpMAaIIito, HaMHu 0yJI0 3p00JIeHO
BUCHOBKM, IO JIKYBaHHS CKOJIIO3y XIPYPTriYHUM IUIAXOM 3a JOHNOMOTIOIO
MEXaHIYHUX CUCTEM CcTaOumi3alli 103BOJIs€: 3HU3UTH CTYIIHb BUKPUBIICHHS XpeOTa,

3YMUHUTHU MOAAIIBITY HOTO AedopMarlito Ta yCyHyTH 00JTbOBUI CHHAPOM.
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YK 616.8-009.3+616-071
JANPEPEHIUIAJIBHA JIATHOCTUKA ECEHHIAJIBHOT'O TPEMOPY

JloBOooHoc TeTrsiHa AHaTOJIiIBHA
K.M.H., TOIIEHT

Hamionanpauit Meauunuii yaiepcuteT iMeHi O. O. boroMosblis
M. KuiB, Ykpaina

JlitoBaabuesa I'anuna MukoJsiaiBHa
3aBiyBad HEBPOJIOTIYHOTO BIIILJICHHS
JIyuis Bacuib PomanoBu4

JiKap HEBPOJIOT

CyxoBepcbka Mapis MuxaisiiBHa
JKap-1HTEPH HEBPOJIOT

KHIT «KMKJI No4y

M. KuiB, Ykpaina

AHoTtanisi: B poOoTi omucaHi KIIHIYHI ~KpUTEpli J1arHOCTUKHA  Ta
nudepeHIiaibHO I1arHOCTUYHI MAXO0AU Y pasi ecceHuianbHoro tpemopy (ET), mo
IPYHTYIOTBCS Ha aHaji31 BJIACHOTO KJIIHIYHOTO CIOCTEPEKEHHS Ta OISy Cy4acHOi
HayKOBOi JiTepaTypu 3 JaHoi mpoOiemu. IIpoBenena oiiHka (HEeHOMEHOJIOTIYHOT
KkBasi(ikaiii TpeMopy, Horo CUHApOMaIbHa Ta €TIOJOrIYHA JIIarHOCTUKA. BUCBITIIEeH]
cyuacHi HanpsiMku Teparii ET.

Kuarw4yoBi  cioBa: €CCeHUIaJbHUN  TpeMop,  KJIIHIYHI  KpHTepli,

nudepeHIiaTbHIN 11arH03, KIIHIYHUN BUMAI0K.

TpemMopoM Ha3MBalOTh HACWIJIBHULIBKI PUTMIYHI KOJUBAJbHI pyXd Ti1a abo
YaCTUH Tija, M0 CIPUYUHEHI MOYEepProBUM ab0 OJHOYACHUM CKOPOYCHHSIM M S31B
aHTAroHICTiB 3a ()EHOMEHOJIOTIYHOIO XApAKTEPUCTUKOIO BUIUISIOTH TPEMOp Iii Ta
Tpemop crnokoro. OCTaHHIN MPOSBISETHCA 32 YMOB MaKCUMaJbHOTO PO3CIIA0ICHHS
KIHIIIBKM 1 3HUKae Tig 4ac pyxiB. Tpemop nii (akumiifHWii) TMOAUISETHCS Ha
MOCTYpalnbHUN (MO3UIIAHUN), KIHETUYHUN (TPOCTUH KIHETHUYHUM, I1HTEHIINHUMH,
KiHe3iocnenudiuHuii) Ta i3omeTpuunuii [1, €. 76].

Eccenmiansuuit Tpemop (ET) € HalgacTimor OpUYUHOIO TPEMOPY PyXy VY
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JOPOCIINX, MO0 MOXKE BIUIMBATH HA 3BHYAlHI TOBCSKICHHI Mii, HAPHUKIAA, MHCHMO,
MUATTS 31 CKJISHKH, YUIICHHS 3y0iB, TOBOKEHHS 3 IMOCYIOM TOINO, & y TSKKUX
BUIQJIKAX 3HIDKYBATH MPAIE3/aTHICTh Ta COLIaIi3allif0 MaIll€HTIB. 3aXBOPIOBAHHSI
MOke MaHidecTyBaTd B 0ci0 000X cTaTteil 1m0 65 pokiB (paHHIN MOYATOK 3 IMIKOM
3aXBOPIOBAHOCTI Y BiMi 0113bk0 30-40 poKiB HEPIIKO 31 CMAIKOBUM MIATPYHTSIM) Ta
nicis 65 pokiB (Mmi3HIM movaTtok). B okpeMux nociimxenusx ET BusiBiaeH1 reHeTHYHI
myTarii (3 nokyca ETM1, 2, 3), B iHmmx po6oTax NMpoaeMOHCTPOBaHA MOTEHITIHA
poJib  TOKCMYHUX  YWHHUKIB  (OeTa-kapOosoBi  ankanoigu).  IlooamHOKI
natomopdooriuai gocmimkeHHs y Bunaakax ET BusBism Tinbis JIeBi B OmakuTHIN
Ml abo AUCTpOQIYHI 3MIHM KIITHH MO304YKa, Oa3zanpHUX TaHriiiB. Ilatorenes
3aXBOPIOBAHHS 3aJIMIIAETHCS Majl0 BHBUEHHM, OJHAK TpaBWIbHA JI1aTHOCTHKA Ta
aZIcKBaTHA Tepallisi MOXXYTh CYTTEBO 3MCHIIUTH TPOSIBU XBOPOOW Ta IMONIMIIATH
skicTb kuTTsa mamieHTiB 3 ET [2, ¢. 1603]. 3a kputepismu miarHoctuku ET
XapaKTEPU3y€EThCS SIK 130JIbOBAHUM ABOOIYHUN KIHETUKO-TIOCTYPaIbHUN TPEMOD PYK,
[0 CIOCTEPITAETHCS HE MEHIIIE 3 POKIB 1 MOXKE CYNPOBOIKYBATUCH TPEMOPOM 1HIION
Jokaiizaiii (roJioBd, TOJ0COBUX 3B’s130K). [loenHaHHS TpeMoOpy pyK 3 MOPYIICHHSIM
TaHJIEM XOJH, IHTEHUIMHUM TPEMOPOM, JIETKOK IUCMETPIEI, TPEMOPOM CIIOKOIO,
TIOMIMIEIO, HE3HAYHOIO OpaguKiHE31€0, JIETKOIO TUCTOHIYHOO 03010, KOTHITHBHUM
3HIDKCHHSIM, SIKI HE BIJIMOBIAIOTh KPHUTEPISAM IHIIMX HO3O0JIOTTYHHUX OJIMHUIIb, HE
Bukitouae miarHo3dy ET. Ils ocobmuBa (opMa 3axBoproBaHHsS OTpuMajia Ha3BYy
ET-mumoc. [3, ¢. 822].

Kpurepisimu BukimtoueHHst niaro3y ET («uepBoHI mpamopiii») € 130J1b0BaHHMA
JOKAJIBbHUM  TPEMOp  TOJIOBM, TOJOCOBHUX  3B'30K, OpPTOCTATUYHHL  Ta
KiHe31iocnenudiuHui TpeMOop; TOCTPUM MOYATOK, IMIBUAKE MPOTPECyBaHHS, MPUIOM
JIKapChKUX 3ac001B 200 HAsIBHICTh 3aXBOPIOBaHb, OJTHUM 3 IIPOSIBIB SIKMX € TPEMOD.

Enigemionmorivuni gaHi cBimuath, mo Haivactime ET cmig audepenmiroBat 3
MEIUKAMEHTO3HUM,  CHMIITOMAaTHYHUM  TPEMOpPOM Yy  pa3l  aJKOTOJIbHOI
eHuedanonarii,  TUPEOTOKCHUKO3Y,  MApPKIHCOHI3MY,  PO3CISHOIO  CKJIEpO3y,
17[IOMaTHYHOT  TUCTOHII, TeMaTOJICHTUKYJSIpHOI jaereHeparii Tomo. I[lim dac

MPOBEACHHS AU(PEPEHIIANbHOI 1IarHOCTUKU OEpyTh /10 yBaru BiK XBOPOTO, CIMEHHUN
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aHamHe3, nepedir xBopoOu (BiK Ae0IOTY, TEMIT MPOTPECYBAHHSA), HAABHICTh CYMyTHIX
HEBPOJIOTIYHMX Ta COMATUYHUX MOPYIIEHb, (AKTOPH, IO MOCHUIIOIOTH abo
3MeHIyI0Th TpeMop. Tak, y 60% mnarientiB 3 ET npuiiom 50 mn 40% ankorointo
3MEHIIy€ JPWKaHHA Ta MOJIMIIYe XOAYy Ha Aedakuil 4yac. L[IHHUM aiarHOCTHYHUM
ITHCTPYMEHTOM € TPOBEACHHS TpeMoporpadii sk pi3HOBUIY eleKTpomiorpadiqHoro
JOCIIJKEHHS, 110 J03BOJISIE BUSBIATA TPEMOP HA PaHHIX CTaJisfX 3aXBOPIOBAHHS,
MPOBOANTHU TU(EpeHIiabHY 11arHOCTUKY, IPOrHO3YBAaTH NEpeOir Ta MpOrpecyBaHHs
XBOPOOH, OLIHIOBATH YYTJIMBICTh 10 THX YH IHIIMX peyoBHH [1, ¢. 77].

Hait6inpiry noxa3zoBy 0asy sik edextuBHa Tepamiss ET maroTe mpompanoson
(o3unaH) Ta MpUMHUAOH, €DEKTUBHICTD sIKUX crnocTepiraetbes y 50% Bumnankis ET.
Jlemo MeHm e(eKTUBHUMHU BB@XKAIOThCA TOMIpamar, COTalod (aTeHojomn),
rabaneHTHH, ajanpa3ojaM, 00TyJIO0TOKCUH A Tomo. CBOIO HEe(hEKTUBHICTh Y XBOPUX
Ha ET nokasanu y KIiHIYHUX BUIPOOYBAHHSX Taki JIIKapChKi 3acO0H, SIK JIEBOOIA,
aMaHTaIuH, XOJIHOJITUKH, JIeBeTHparieraM, ¢eHobapOitan Ta immi [4, ¢. 513; 5,
c. 950]. Kniniunuii Bunagok. XBopuii 53 pokiB 3BEpHYBCS 31 CKapramMH Ha IOCTIiiHI
MHMOBUIbHI PUTMIYHI KOJMBaHHA (IpykKaHHS) B pykax (0coOJMBO B MpaBiif), 10
BIUTMBAIOTh HAa WOTO MOBCSAKIEHHY aKTHBHICTh Ta CaMOOOCIYTOBYBaHHS, a TaKOX
HE3HAYHUU TPEMOP TOJIOBHU, XUTKICTh 1 HEBIIEBHEHICTH i/ YacC XO/IH.

Omnucani ckapru TypOyrOTh Onu3bko 3-4 pOKIB, KOJM CIEpUIy TOMITHB
IpWXKaHHS B MpaBlid pyll, 3roJIoOM IMOCTYNOBO MPUEAHAIOCH APHWKAHHA B 1HIIUX
TUITHKax Tida. TpeMop nemo 3MEHINYEThCsl TMICHS BXKMBAHHS HEBEIUKUX JI03
aJIKOrot0. XBOPUW 3alepeuy€e 3JI0BKMBAHHS aJIKOTOJIEM, & TaKO0X BUKOPUCTAHHS
HAPKOTUYHUX pEYOBHH Ta MeIuyHux mnpenapariB. ComaTWyHUN CcTaTyc He
oOTsKeHH. 31 CIiB MalieHTa, HOro 0aThbKO Mae€ MOIIOHI PYXOBI MOpYIIEHHS. 3a
JAHUMHU MEAUYHOI JOKYMEHTAIlli, y XBOPOTro HassBHUI BPOKEHUI HICTarM.

OO0’e€KTHBHO: 3arajJibHUil CTaH CEPEIHBOTO CTyMeHo BaxkkocTi. [IkipHi
MMOKPUBU TIIECHOTO KOJHOPY, YUCTI, JIUIIE BI3HAYAETHCS JIESIKA TIMEPMIiH0IBaHICTh
mKipu AojoHb. llepudepuuni nmimbatuyHi By3nau He 30UblueHi. JluxaHHs
Be3UKyJsipHe. TOHM ceplsl pUTMIUHI, IMyJdbC 84 ynapu 3a XBWIHMHY, 3aJ0BLIBHHX

BrnactuBocTel, putMmiunuii, AT 130/80 mm.pT.cT. KuBIT mia yac nanboaiii M’ sKu,
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6e30omicumii. Ilepudepuuni HaOpsxku BincytHi. I[lynbcamis Ha mnepudepudHUX
aptepisx 30epexkeHa. HeBposoriuHuii cTaTyc: CBIIOMICTh SiCHA (3a IIKAJIOK KOM
I'mazro 15  OGamiB). Yepemna  iHHepBaris  0e3  marojorii.  ['pyOui
TOPU30HTAILHO-POTATOPHUIN HICTAarM MPH MOBOPOTAaX OYHMX SOIYK BIIPaBO Ta BIIiBO,
HasIBHUM CIIOHTaHHUI HicTarM (BpOKEHMI). Y MaIll€eHTa CIIOCTEPIraeThCsl BUPA3HUIMA
KIHETUKO-TIOCTYpJIbHUN Tpemop, Ouibiie B mpaBiki pymi. s BU3HAYCHHS
XapaKTEPUCTHK TPEMOPY CIOCTEPEKCHHS 3HINCHIOBAIA Yy TIOJIOKEHHI XBOPOTO
CUJSYM, JIeKayu, IIJI 4Yac XOJW, PYyXIB IHINOI KIHIIIBKH, BIJIBOJIIKAHHI YyBaru.
HasiBHICTh MOCTYpabHOTO TPEMOPY BU3HAYABCS LIUISIXOM ITiIHIMAHHS MAI[IEHTOM PYK
BIIEpE], MEepE]] IPYJIMHOIO, 3 PI3HUM CTyleHeM poTauli kuctel. Kinetnunuii Tpemop
BUSIBJISUIM T11]] Yac MPOBEICHHSI MalblIEHOCOBOI MpoOu, muckMa. [1ig yac manroBaHHS
cripani ApxiMena BUABJICHO 1i BUTATHYTa Mo Kociid oci. Cuiia M'si31B B KiHIIBKax
30epekeHa, pedIekcH 3 PyK CUMETPUYHI, CepeHbOI KBABOCTI, MATOJIOTIYHI CTOITHI
3HaKku BiACyTHI. ToHyc He 3MiHeHuil. [Ipoba Hoiika-I'aneBa neratuBHa. CTiHKHI y
nmo3i PomGepra, mopyrieHa Tagaem xoaa. UyTIMBUX TOPYIIICHb HE BUKa3ye. DyHKITIIO
Ta30BUX OPraHiB KOHTPOJIIOE.

Pe3ynbTaT 3arajibHOr0 aHasi3y KpoBi, 3arajJbHOTO aHali3y ceui, 010XIMIYHOTO
aHaII3y KPOBi, KOAryJIOrpaMH Yy MexXax HOPMHU.

EKI: Putm cuHycOoBuW, peryJsipHUd. [ OpU3OHTAJIBHE  IOJIOKECHHS
€JIEKTPUYHOI Ocl ceplii. PeHTreHorpadisi opraHiB rpyAHOI KJIITKH: 0€3 MaToJOTIYHUX
smiH. [lig yac enextponeripomiorpadii KiHIIIBOK marosorii He BusiBnieHo. Ha MPT
TOJIOBHOTO MO3KY BH3Ha4yaloTbcsi MP-03HaKM MOYaTKOBUX TMPOSBIB CYAMHHOL
enuedanomnarii. Arenesist mpo30poi neperopojiku. Ha MOMEHT 0OCeXeHHsI TaHUX Ha
KOPHUCTh TOCTPUX BOTHHUIIEBUX 3MiH Ta 00’€MHHUX YTBOPEHB 31 CTOPOHU TOJOBHOTO
MO3Ky Ha MOMEHT OTJISIy HEe OTPUMAHO.

JIyisi TOCTaHOBKM KJIIHIYHOTO JiarHo3y BukopuctoByBaimu kputepii ET MDS
(2018 p.) [1, c. 80]. BpaxoBytoun pe3yabTaTd KIiHIKO-MAPAKIiHIYHOTO 00CTEKEHHS
XBOPOT0, HAABHICTh JBOOIYHOTO KIHETUKO-TIOCTYPAIBLHOTO TPEMOPY B B pyKax (€110
OlIbIIIe BUPAKEHOTO B TIPaBid PyIIi), IO CIIOCTEPITa€ThCA Y XBOPOTO MOHAA 3 POKIB, 3

MOPYUIEHHSIM ~ TaHAEM XOAM, BIACYTHOCTI €KCTpalipaMiJHUX, MipaMiJIHUX,
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KOTHITUBHMX Ta BEreTaTUBHUX TOPYLIEHb Yy XBOpPOro OyJ0 iarHOCTyBaHO
ecermianpuuil Tpemop (ET-mmroc). 3 TepameBTHUHOIO METOIO OyJio MPU3HAYEHO
arenosoa 100 mr.

BucHoBku. [l mMmiIBHINEHHS SKOCTI MIarHOCTHKUA TPEMOPY BaXKIUBH €
OoOI3HAHICTh JIIKapiB 3 cydyacHUMH KiiHIYHUMU Kputepismu ET. Oiinka
BIJIMOBIAHOCTI XapaKTEPUCTUK TpemMopy KiiHiyHUM kputepisMm ET Ta pesynbratu
JIOJATKOBUX METOMIB JOCIIDKeHHS (Tpemorpadis, 1abopaTopHi TOCIHITKEHHS,
HelpoBi3yalli3allis) JO03BOJISIIOTh BUKIIOYUTH 1HINY TIATOJOTII0 Ta IIOCTABUTH
octaTounmii miarao3 ET.
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3ACOBU PEABLIITALIMHOI'O BTPYUAHHSA JJ151 IOKPAILIEHHS
®YHKIIII HUKHIX KIHIIBOK Y MAIIEHTIB 3 HACJIAKAMHU
MO3KOBOI'O IHCVYJIBTY

dyxosuu /1. B.

acriipanrt, kadeapa Teparnii, peadimiTarii Ta MopdoJorii,
[TpukapnaTchbkuii HalllOHAJTIbHHUM YHIBepcuTeT iMeH1 Bacums Credanunka,
M. IBaHO-DpaHKIBCHK, YKpaiHa

AHortanisi. [llupoka NOMMUPEHICTH MO3KOBUX  IHCYJBTIB  3YMOBIIIOE
HEOOXIJTHICTh TMOUIYKY Ta CTBOPEHHSA Cy4YacHUX MporpaMm peaOumiTamii 13
3aCTOCYBaHHSAM 3aC001B 3 JJOBEJICHOIO KJIIHIYHOIO €(DEKTUBHICTIO.

KuarouoBi cjoBa: TOCTpl MNOPYILIEHHS MO3KOBOTO KPOBOOOITY, 1HCYJIBT,

pealimiTaris.

[lamieHTH, $KI TMEpEeHeCId MO3KOBUWM IHCYJIbT, MOXYTh BiIUyBaTH HU3KY
TPYJIHOIIIB MpU BIJHOBJIEHHI COLIaJbHO-TIOOYTOBOI akTUBHOCTI. LI mpobnemu
BUKJIMKaHI K 1HCYJIBTOM, TaK 1 HOTO YCKJIaIHCHHSIMH.

Metorw poOOTH € pO3risi[ Cy4aCHUX MIAXOAIB JI0 BIAHOBJICHHS MOTOPUKH
HIKHIX KIHI[IBOK Yy TAIIEHTIB 3 1HCYJIBTOM — KOMIUIEKC 3aXOJiB, SIKI peasi3yloTh
JiKapl PI3HUX CHOEMaIbHOCTEH 3a aKTUBHOI ydYacTli C€aMOro XBOPOTO SIK
0e3MmocepeTHbOr0 WieHa MYJbTUAUCIUIUIIHAPHOT KOMaH . Y Mpoleci peadimiTaii
CTaBIIATHCSA KOHKPETHI MEPCHEKTHBHI Ta HAWMOMMKYl Im. 3ajeXKHO BT HHUX
3aCTOCOBYIOTh Pi3HI METO/U BILIUBY.

3acTocyBaHHS OpPTE31B Ha FOMIJKOBOCTONHMM cyrio0. Komu Haitbimxkua Meta
JKYBaHHS — MIABUIICHHS MIBUIKOCTI Ta €(EKTUBHOCTI X0/IbOM, TOKPAIICHHS XOH 31
3pOCTaHHSIM HaBaHTA)XEHHS Ha HOry, KBali(ikoBaHWM (QaxiBellb Ma€ OLIHUTU
JIOIUTBHICTh 3aCTOCYBAaHHS OPTE3y MJIsi KOXKHOTO MaIlieHTa okpemo. [lepeBaru mporo
METOJy MOJIATal0Th Y 30UIBIICHH] MBUIAKOCTI Ta €()EKTUBHOCTI XOAHOU, MOJIIIICHH]

XOJIM Ta 3pOCTaHHI HABAaHTAXXCHHs Ha HoTy |5, c. 4751-4768].
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daxiBli MOBUHHI BHKOPUCTOBYBATH KIUJIbKa METOJUK MPOIPIOLENTUBHOTO
TOPIHHSA, IO TMOJIATAE B MOJIMIICHHI MPOMPIONENTHBHOT HEPBOBO-M'S30BO1 Mepeaayi
IMITYJICIB, Ta MiAOUPATH 1X BIAMOBIAHO A0 1HAWBIAyadbHUX MOTpeO martieHTta. [Ipu
BITHOBJICHHI PYyXOBUX (QYHKIIM Ticas 1HCYJIbTY BTpPYy4YaHHS 13 3aCTOCYBaHHSIM
KUIBKOX KOMITOHEHTIB 13 PI3HUX METOJUK €()EKTUBHIIIE, HIK BIICYTHICTh JIIKYBaHHS
a00 BUKOpHCTaHHs IuTanebo [3, c. 6-13].

Jlis  mokpamieHHss Ta BiIHOBJGHHA (YHKIT XO0IbOM BCIM TallieHTaM
pPEKOMEHJI0OBaHO  (i3MUHE TPEHYBaHHA, SAKIIO [0 I[bOTO HEMA€ KOJHHUX
nmpoTuroka3anb. Oi3MvHA MATOTOBKA, OPIEHTOBaHA HA MOKpAIeHHsT PYHKITT X0ap01
MICsl 1HCYJIBTY, MOKE€ 30LIBIIMTH MIBHJKICTh XOAOM Ta BUTPUBAIICTh, a TAKOX
3MEHIIUTH CTYIIHb 3aJIeKHOCTI BiJI IHIIMX JIFOAEH i yac xoapou [2, ¢. 50-58].

JInst HapouryBaHHS IIBUJKOCTI X0JIbOU, 301IbIIEHHS BIJICTaH1, IO MPOXOAUTH
MaIieHToOM, MIIBHUINCHHS (PYHKIIOHAJIBHOI aKTHMBHOCTI B peadiIiTaliio HEOO0X1THO
BKJIFOYATH TOBTOPIOBAHI BIIPaBH, SIKI MOBUHHI OyTH Oe3meyHi nisi marfieHTa. Jljis
HApOIIYBaHHSA M'SI30BOi CHUJIM PEKOMEHIYIOThCs CHIIOBI BrpaBu. KoxHa crmpoba
30UIBIIMTH  1HTEHCHUBHICTh Tepamii BIJHOBICHHS QYHKIT XoapOM TIMOBHUHHA
OI[IHIOBATHUCS 3 TIOTJIAY Oe3meku. 3pOCTaHHs IHTEHCUBHOCTI peabdimiTallii MO3UTUBHO
BIUTMBAa€ Ha (YHKIIOHATIBHI pe3yJbTaTH, Y TOMY 4HCIi Ha xonp0y [1, c. 32-35; 4,
c. 107858]. XBopum, siki He MOTPEOYIOTh MEPECYBaHHS CTOPOHHBOI JOMOMOTH, JJIs
BIIHOBJICHHSI IIBUAKOCTI MiJ Yac XOJAbOM MOXHA MPU3HAYUTH 3aHATTS Ha OIroBiil
nopixiil. He pekoMeH1yeThCsi BUKOPUCTAaHHS OITOBOT JOPIKKHU K PYTUHHOTO METOY
MiJl YaC HaBYAHHS Ta BIAHOBJIEHHS 34aTHOCTI XOJUTH MICHS 1HCYJIbTY. BiHOBJICHHS
(GyHKLIT X0Ap0M MOXJIMBE y MAalI€HTIB, TOYUHAIOYH 3 €Taly OTPUMAaHHS aJeKBATHUX
BEreTaTUBHUX Peakiliii Ha MaJOHaBaHTaXyBaJbHi poou [5, c. 4751-4768].

EdeKkTUBHICTD €NeKTPOMIOCTUMYIIALIT JIJIsl JIIKYBAaHHS «CTOMM, IO 3BHUCAE»
MoKaszayia, Mo BOHA MOXE JaBaTH TO3WTUBHUU OPTONMEIUYHUN e(EeKT, 0COOIHMBO
[IOJ0 MOJIMIIEHHS MIBUAKOCTI XOAbOM y XBOPHUX Y BIJAAJIEHOMY MEPIiOJl 1HCYIBTY.
HenoctatHbo Ao0kKa3iB ii JOBFOCTPOKOBUX TEpaneBTUYHUX €(EKTIB, HE MPHUIIICHO
yBary MHUTaHHSM CHACTUYHOCTI, KOHTPOJIO CTAaTUYHOI Ta JUHAMIYHOI pIBHOBaru

[5, c. 4751-4768]. JomomixkHi TPUCTPOT AJI XOIbOM MOYKHA PEKOMEHIYBATH JIHIIC
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MICIsE TIOBHOI OITIHKHM X TMOTEHI[IWHUX IepeBar Ta HEMONIKIB 3aJIeKHO BIJ €Tamy
BIIHOBJICHHSI Ta I1HAWBIAYyaJbHUX OCOOJMBOCTEH KOHKpETHOro martienta. Oxpemi
HaIi€HTH MOXKYTh HAaOyTH BIIEBHCHOCTI 3 BHKOPHUCTAHHSAM JONOMIDKHHX IPHUCTPOIB
ISl Xonp0u. SKmo 1l mpucTpoi MOKpaImyroTh (QYHKIIO XOABOHW, KOOPIWHAIIIO,
HiBUIIYIOTh SKICTh JKHTTS Ta HE3AJICKHICTh, a TAKOX 3HIDKYIOTH PHU3HMK MaJiHb Y
NaIll€HTIB TICsA 1HCYJIbTY, BOHM CTalOTh BHTIHUMH €KOHOMI4YHO. Hemomikamu
BUKOPUCTAHHS JOMOMDKHHUX MPHUCTPOIB MOXYTh OyTH HECTPHUSATIWBUN BIUIMB Ha
X0J1y Ta MEPEIIKOAY JTOCATHEHHIO HEe3aJIeKHOCTI MPU X001 (Yepe3 110 XBOPi BXKE HE

3MOXYTh TiepecyBaTucs 0e3 onopu) [4, 107858].
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ONTUMI3BALISA EHIOCKONIYHOI JAKPIOIIUCTOPUHOCTOMII

3asropoaust Harajisi I'puropisua,

n.Mea.H., podecop, 3aB.kadeapu 3[IMDY

KocTpoBcbka Karepuna OuieriBua,

K.MEJI.H, TOIIeHT Kadeapu odpraapmosorii 3 [MDY
KocrpoBcbkuii Ouekcanap MukosaiioBud,

K.ME€JI.H, JIOIIEHT Kadeapu oTopuHoapuHrosorii 3 [IMOY
HogikoBa Banepis IOpiiBHa

PhD, acuctent xadenpu opramsmororii 3AMDY

3anopi3bKuii Aep:KaBHUN MeIUKO-(papMalleBTUYHUI YHIBEPCUTET
VYkpaina, M. 3aropizKs

AHoTamisi: 3aBIaHHAM JOCHIDKEHHS OyJI0 BHBYEHHS 3aXO[IB TMiJ dYac
€HJIOCKOIIYHOI Jakpiouuctopunocromii (JIL[P), no BrimBaroTh Ha €PEKTUBHICTH Ta
TPUBAIICTH MICIASONEPAIIMHOTO PE3yJIbTATY.

[IpoBeneno petpocrekTuBHUM aHamiz 80 BumanakiB eHgockomunux P,
npoBeneHux 3a nepioa 3 2013 mo 2023 pik.

Bcim marienTa omepaitis npoBOAWIACA MPHU ydacTi BOX XipypriB - JIOP Tta
0 TaTBMOJIOTOM.

[Ticnsonepauiitnuii epekt ouiHoBamu vepe3 1,5 micsaus Ta yepe3 1 pik micis
orieparlii 1Mo BiJICYTHOCTI CIb030TeYl Ta BUJIICHh 3 KOH IOHKTHBAJILHOI ITOPOKHUHH,
Ta BI3yaJbHOI HAsBHOCTI OTBOPY MAAKPIOLMCTOPUHOCTOMHU MPU E€HAOCKOMIYHOMY
OrJIsil MOPOKHUHM HOCA.

KuarouoBi ciaoBa: emidopa, AaKpiONUCTUT, HEMPOXIIHICTh CII3HUX IIJISAXIB,

€HJIOCKOITIYHA JTAKP1OIIMCTOPUHOCTOMIS, Micasionepaliiine pyoIroBaHHs.

Meta podorn:

[linBumieHHss €(GEeKTUBHOCTI  €HAOCKOMIYHOT  JaKpiOIMCTOPUHOCTOMII Yy
MAII€HTIB 3 HEMPOXIAHICTIO CII3HUX NUISAXIB 32 PaXYHOK aHaIi3y MiCIsSONepaliifHoro
pe3ysbTaTy 3aCTOCYBaHHS pI3HUX METO/I1B pod1IaKTUKH 3aliBOTO
MICIISIOTIEPAIITHOTO PyOITFOBaHHS.
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Marepiaiu i MmeToau:

[IpoBeneno  perpocriekTuBHUN  aHami3 80  MakpiONMCTOPUHOCTOMIH,
IPOBEACHUX MPU HEMPOXITHOCTI CJI3HUX NUIAXIB 3a nepiox 3 2013 mo 2023 pik. Bik
mamieHTiB ckiaaB Big 49 mo 85 poki. JXKiHok cepenm mocmimkyBaHux Oyno 66%
(53 namienTa), 4osnoBikiB — 44% (27 martieHTiB). Y BCIX BHIIKaX CHIOCKOIIYHY
JIIP npoBomunu mpu ydacti naBox XxipypriB — JIOP Tta odraneMonora Tta
JIOTIOBHIOBANIM O1KAHAMIKYJSIPHUM JIPEHYBAaHHSM CHUJIIKOHOBUM JpeHa)keM. Y BCIX
NalieHTiB OlKaHAJIKYJSIPHUN CHUJIKOHOBUH JpEHaX BUIAISIM Yepe3 MICAIb IMiCIs
omeparii.

Bci nanienTu Oyau po3auieH] Ha 3 TpyIy JOCIIKEHHS CIIBCTaBHI 3@ BIKOM Ta
CTaTTIO 3a HAsIBHICTIO NpHU BUKOHAHHI eHjockomiyHoi [P pisHux w™meTomaiB
MPOQUIAKTUKH MICIIONEPALITHOrO pyOLIFOBAHHS.

| rpyny nocmimkerns ckiany 30 mamieHTiB, y Akux mig yac npoeaeHHs J{LP
K Tpo(UTaKTUKA MICIAO0NEpaIlifHOTO PYOIIOBaHHS BUKOPUCTOBYBAJIOCS BUKOHAHHS
IIMPOKOro0 KICTKOBOTO OTBOpY BHKycyBaueM Kepicona (Oumpme 1,4 Mm) Ta
BUKJIQJIaHHS KJIAMOTSl CJIM30BOi IICISL TPOBEJICHHS CUJIIKOHOBUX JPEHAXKIB HaJl
c(hOpPMOBAHOIO CTOMOIO.

Il rpymy nochimkenns ckinanu 31 mamieHt, nae michas  (GOpPMYBaHHS
JTAKPIOIUCTOPUHOCTOMH 3 IIMPOKUM KICTKOBUM OTBOPOM Ta TIPOBEICHHS
OlKaHATIKYJISIPHOTO CUJIIKOHOBOTO JIPEHAXKy CIM30BUH KJIANOTh UMM HA 2 YACTUHU
Ta BUKJIQJIAIU 3BEPXY Ta 3HU3Y cTOMHU (puc. 1).

Il rpyny nocnimxenss ckianu 19 namieHTis, y akux mig yac BukoHaHHs J(L[P
OKpiM (opMyBaHHS IIMPOKOrO KICTKOBOTO OTBOpPY BHKycyBaueM Kepicona
BUKOPUCTOBYBAIM MITiI()yBaHHS KICTKOBOTO Kpar C(HOPMOBAHOTO OTBOpPY OOpom
(puc. 2), Ta HaIPUKIHII Onepalii BUKJIAJaIl 2 YaCTUHU CIM30BOr0 KJIANoTs 3BEPXY
Ta 3HU3Y CTOMHU.

[Ticnsonepamiitauii edekT omiHOBamu yepe3 1,5 micsist Ta yepe3 1 pik micis
oreparlii 1Mo BiJICYTHOCTI CJIb030T€Yl Ta BUJIICHb 3 KOH IOHKTUBAJILHOI MTOPOKHUHH,
Bi3yaJIbHOI HAasIBHOCTI OTBOPY JAKPIOIMCTOPUHOCTOMH TPU €HJIOCKOMIYHOMY OTJISI

MOPOXKHUHU HOCA, TA MPOXIAHOCTI CII3HUX HUISIXIB MPHU iX MPOMHUBAHHI.
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Puc. 1. IIpoBenenuii Ta 3aB’A3aHNI B MOPOKHUHI HOCA CWIIKOHOBHII IPEHAXK 3
Bi/IBEPHYTHM 10321y CJIU30BUM KJIANOTEM, 110 Oy/Je po3pi3aHo Ta 00K/IaIeHO

3BepXy Ta 3HU3Y CTOMH.

Puc. 2. Kpai umpokoro KicTkoBoro oTBopy, 1o oopooJieHi 6opom 3

NPOMIHYIOYHMM B OTBIP CJII3HUM MilLIKOM.

Pe3yabTaTu 1ocaigxeHHs Ta 00rOBOPECHHS:

3a pesyapTaTamMu JOCHIDKCHHS HAsSBHICTh CJIbO30TE€Ul Ta BHUAUICHH 3
KOH IOHKTUBAJIbHOI MOPOKHUHU uepe3 1,5 Micsausg Oyjao BUSBIECHO y 5 Malli€HTIB
(17%) | rpynu nocmimkenns, y 3 mamiedtiB (10%) Il rpynu mocmimkeHHs Ta y
1 mamienTa (5%) Il rpynu nocnimkenns. Yepes pik micis ornepariii Taki CUMIITOMU
cnocrepiranucs y 3 nauieHTiB (10%) | rpynu nocmimxenss, Ta no 1 namienry y |l ta

I rpymax gociimpkenHss, mo ckiaanano 3% ta 5% BIAIIOBIIHO.
py
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BisyanbHa HasBHICTb OTBOPY JAKPIOIMCTOPUHOCTOMHU IMPHU €HIOCKOMIYHOMY
OISl TIOPOXKHUHHM Hoca uepe3 1,5 micsus Oyma y 15 mamientiB (50%) | rpynm,
25 nanienTiB (81%) Il rpynu, ta y 18 mamientiB (95%) Il rpynu mociimkeHHs.
Yepe3 pik micis omepamii B | Tpymi AOCHITKEHHS BAANOCA MOOAYUTH OTBIP Y
10 mamientiB (33%), B |l rpyni — y 20 mamientiB (65%) ta B Il rpym — y 16
narfieHTiB (84%).

[TpoximHicTh CcPOpPMOBAaHMX CHI3HMX [UIAXIB, BCTAHOBJEHA Mia dYac
IPOMHUBAHHS OyJia HasiBHA Y BCIX MAIlIEHTIB BCIX TPYM JAOCTIKEHHS yepe3 1,5 micsis
micas mpoBeneHHsi omeparii. Yepes pik micas AP B | rpymi Oyno BusiBneHo 3
enizoau peunauBy HenpoxigHocTi (10 %) ta y Il rpymi — 1 emizon HEmpoOXiAHOCTI
(3%). B Il rpymi mociimkeHHs uepe3 piK MICis MPOBEACHHS olepali y BCiX
Mall€HTIB 30epiraiacs NpOoXiAHICTh CPOPMOBAHUX CII3HUX ILISAXIB.

HoctoBipny pizuuito 3a U kputepiem Manna-Vitai (p < 0,05) Bpanocs
BcTaHoBUTH MiX | Ta Il rpynamu nocaimkenns, tTa Mk | ta Il rpymamu mocmimpkeHHs
yepe3 1,5 micsaui Ta yepe3 pik micas omepauii, a Takoxk Mk Il Ta Il rpymamu
JOCIIKEHHS Yepe3 PpiK MICs orepariii MpH OLiHII Bi3yalbHOI HASBHOCTI OTBOPY MpHU
€HJO0CKOIII. 3a MPOXIJHICTIO CII3HUX HUISXIB AOCTOBIPHY pi3HUIIO 32 U Kputepiem
Mamnna-VYitHi (p < 0,05) Busswiu mix | Ta |1l rpynamu nocmimxenHs.

OTpuMaHi 1aHHI CBIYATh MPO TE, 10 €HJAOCKOIIYHA JAKPIOMUCTOPUHOCTOMIS
€ e(pEeKTUBHUM METOAOM XIPYpPriYHOrO JIIKYBaHHS HEMPOXIJHOCTI CII3HUX HUISXIB.
3arajioM MPOXITHICTh CHI3HUX NUISXIB TICAS BUKOHAHHSA eHpockomiyHoi JIL[P
BJIaJIOCs 30eperTu mpoTsaromM poky y 95% mnpoonepoBanux (76 3 80 BuUMaakiB), 110
CIIIBCTAaBHO 3 pe3yJibTaTaMu JOCIHIJKeHHS 1HIUX aBTOpiB [1; 2]. AJe mpoBeaeHHs
TaKMX 3aXO0iB AK MUTIQyBaHHS KPaiB MIMPOKOTO KiICTKOBOTO OTBOPY Ta PO3ILICHHS Ta
BUKIIQJJaHHS ~ CJIM30BOTO  KJAMOTS  3BepXy Ta  3HU3Y  cPOpMOBaHOI
TAKpIOIUCTOPUHOCTOMH IPUBOIAUTEH IO MiABUINCHHS €(PEKTHMBHOCTI €HIOCKOMIYHOI
JIIP Ta 3MeHIye BipOTIAHICTh HAJUIMIIIKOBOTO MICIISIONEPAIIHHOTO PYOIFOBaHHS Ta
peuuanBy HenpoxigHocTi. Peruausu HenpoxigHocti y |l ta Il rpynax pazom ckianu

2 % (1 3 50 marienTiB). OTpuMaHi JaHHI BIAMOBIIAIOTH pe3yjIbTaTaM IHIIMX aBTOPIB

[3;4;5].
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3aranom Tpeba BIAMITUTH L0 JJIs MOKpamieHHs pesynbraTiB JLIP omeparis
MOBMHHA TpoBoauTHCS cycnuibkHo JIOP-xipyprom Ta odramsmonorom. Kpare
IIPOBOJMTH BTPYYaHHS IPH HEMPOXITHOCTI CII3HUX IIIAXIB HA €Tall 1CHYBaHHS
emidopyd 0 PO3BUTKY THIMHUX YCKIAQOHEHb y BHUIJISAL Aakpiouuctuty. Ilpum
BIJICYTHOCTI TMOMEPENHIX THIMHUX YCKIAJHEHb MOXHA PO3IJSAaTH IPOBEICHHS
€HJOCKOIYHOI  eHaoHazanbHoi JIIIP 0e3  OikaHAMIKYJISIpHOTO  JIpEHYBaHHS
CHUIIKOHOBUM  apeHakeM. OOOB’S3KOBUM B  TICISOMEpalifHOMy Tiepiomi €
BUKOPUCTAHHS CIHO303aMIHHUKIB JJII KOPEKIll CHHIPOMY CYyXOTro OKa Ta
3a0e3neyeHHs] Oe3MepepBHOTO TOKY CII3HOI PIIMHU MO C(HOPMOBAHUM CII3HUM
nuisixam 6e3 popMyBaHHS CITU30BUX 3TYCTKIB.

BucHoBknu:

1. EnpockoniuHa eHJ0Ha3ajbHA JTaKpIOUUCTOPUHOCTOMISL € €()EeKTUBHUM
METOJIOM XIPYpTi4uHOTO JIKYyBaHHS HEMPOXITHOCTI CHi3HMX HuIaxiB. [IpoximHicTh
CJII3HUX NUISAX1B 30€piraeThCsi MPOTATOM POKY Y 95% mpoonepoBaHux.

2. [IpoBeneHHs TaKMX 3aX0/IIB SIK NUTI(PYBaHHS KPaiB IIUPOKOTO KiCTKOBOIO
OTBOPY Ta PpO3JAUICHHS Ta BHUKJIAQJaHHSA CJIM30BOTO KIANOTS 3BEpXY Ta 3HU3Y
c(hopMOBaHOI JaKPIOIMCTOPUHOCTOMU MPUBOJUTH JI0 MiABUILECHHS €(EKTUBHOCTI

engockomiuHoi I[P Ta migBuIeHHIO BijicOTKa 30epeeHHs MpoxigHocTi 10 98%.
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BILIMB POTIBKOBOI'O ACTUTMATH3MY HA PE®PAKIIITMHAM
PE3YJIBTAT ®AKOEMYJIbCU®IKAIII KATAPAKTH

3aBropoanst Haraunis I'puropiBna,

n.Mea.H., mpodecop, 3aB.kadeapu 3JIMDY

Kocrposcbka Katepuna OuieriBua,

K.MEJI.H, TOLeHT Kadeapu odpraapmoiorii 3[[MDOY

Hogikosa Banepisa IOpiiBHa

PhD, acuctent xadeapu opransmosorii 3IMDY

3anopi3bKuii Aep>KaBHUN MeTUKO-(papMarleBTUYHUN YHIBEPCUTET
VYkpaina, M. 3anopixoks

AHoTanisi: 3aBIaHHAM JOCIIIKEHHS OyJ0 BUBYCHHS BIUIUBY POTIBKOBOIO
aCTUIMAaTU3My Ha pedpakuiiHuil pe3ynbTaT QakoemynbcU(IKalll KaTapakTH.
[IpoanainizoBaHo pe3yasTatu oreparuBHOTO JikyBaHHsS 40 xBopux (50 oueii). Ha Bcix
ouyax Oyna BHKOHaHa (paxoemyibcHiKallisi KaTapakTd Ta IMIUIAHTOBaHa cgepuyHa
IHTPAOKYJIApHA JIiH3a 0€3 3aCTOCYBaHHSI JIOJIATKOBUX METOJIB KOPEKI[li POTiBKOBOTO
acturmaTusMmy. JloomepaliiHuii poriBkoBUM acturmaTusM mamieHTtiB Big 0,5 J go
3,75 1 3a nanumu keparomMetpii. Bik mocnmipkyBanux kojuBascs Bif 30 10 83 pokis.
Bci obOctexxeni oyl Oynu po3noAuieHi Ha 4 MIATPYNU B 3aJ€KHOCTI BIJl CTYIEHIO
POTIBKOBOTO aCTUTMATU3MY 3a JAaHUMHU JIOOTEPaIliiHOT KEPaTOMETPii.

KurouoBi cjioBa: karapakra, poriBKOBUH acTHUrMaTH3M, (pakoemyinbCU(IKallis

KaTapakTy, TOpyIIeHHs pedpakilii, XipypridHe JiKyBaHHs KaTapaKTH.

Meta po0OTH: BHBYCHHS BIUIMBY pOTIBKOBOTO  acTUTMaTH3My Ha
pedpakmiitauii - pe3ynbrar  (akoemynbcudikaiii KarapakTH MpU  IMIUIAHTAIl
cheprUHHUX 1HTPAOKYJISPHUX JIIH3 3a CTAHJIAPTHOIO METOAMKOIO 0Oe3 3aCTOCYBaHHS
JOAATKOBUX METOIB KOPEKIii aCTUTMaTU3MY.

Marepiaim Ta Merogu: [IpoaHanizoBaHO pe3yabTaTH OMNEPATUBHOIO
nikyBaHHd 40 xBopux (50 oueit). Ha Bcix ouax Oyna BUKOHaHa (akoeMylbCcH(iKallis

KaTapakTd Ta IMIUIAaHTOBaHA cdepuyHa IHTPAOKYIsIpHA JiH3a 0€3 3aCTOCyBaHHS
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JIOAATKOBUX METOMIB  KOPEKLIi pOTiBKOBOrO  acturMarusmy. Jloomepaiinuii
poriBkoBHi acturmarusm martieHTiB Bix 0,5 J1 mo 3,75 ]I 3a maHuMu KepaTtoMmeTpii.
Bik mocmimkyBanux konuBaBes Bif 30 1o 83 pokiB. Po3mosin 3a cTarTio: 4OJIOBIKIB
oymo 17 (42,5 %), xinok — 23 (57,5 %). Bci obcrexeni oui Oynu po3mnofiieHi Ha 4
OIATpYyNH B 3aJE€KHOCTI BIJ] CTYNEHIO POTIBKOBOIO AaCTUIMAaTU3My 3a JaHUMU
JOOTIePAIlItHOT KepaTOMEeTpii:

[ migrpyma — 13 odeii 3 poriBkoBUM acTurMatuzMom 1o +0,75/1;

I miarpyna — 13 oueit 3 acturmarusmowm Bix +1,0 mo +1,5/1;

I migrpyna — 12 odeli 3 cuitoro acTurMarusmy Bin +1,75 no +£2,5]1;

IV miarpyna — 12 oueit, acrurmatusm Bing +2,75 1 1 Buie.

3a cTyrneHeM 3piI0CTi KarapakTy Ha 20X o4ax Oyia moyaTKoBa KarapakTa, B 35
BUMAJKax - He3plia, Ha 8 odyax — 3piyia Ta Ha | omi — mepe3pina karapakra. Ha 4ox
ouyax Oyia BUKOHaHa pedpakiiiifHa 3aMiHa KpUIITaINKA.

Bcim mamientam joormnepailiiHo mpoBelieHe O(TaibMOJOTIYHE OOCTEKECHHS:
BI30METpIsl, aBTOpe(ppaKkTokeparoMeTpisi, 0(pTaIbMOCKOMIS, TOHOMETPIS, IEPUMETPIS,
yABTPa3BYKOBE A-CKaHyBaHHS, €HJOTEiajdbHAa MIKPOCKOIS, ONTHYHA OloMeTpis.
Po3zpaxynok [OJI 3piiicnyBanu Ha anapari IOLMaster700 aGo 3a qonoMoroto A-ckany
Ipy BHCOKIM MIIJIBHOCTI sAjpa Kpuintaauka. Ha Bcix owax Oyna BHKOHaHA
dakoeMynbcudikallis KarapakTH 3a CTaHJApPTHOIO METOAMKOI Ta IMIUIAaHTOBaHA
chepuyHa IHTpaOKyJsipHa JiH3a. TyHEeNbHWI po3pi3 BUKOHYBAJIM B CTaHAAPTHOMY
nonoxkeHHi 160-180 rpamyciB. B ycix Bumajgkax iHTpa- Ta MiCIsONEpaIiHuX
yCKJIaJIHEHb He Oyno. TepMmiH CIOCTEpE)KEHHS MAIl€HTIB CTAaHOBUB | MICSIb TiCHs
omneparii. Ilicnsg XipypriuHoro JikyBaHHsi OyJi0 MpoOBeneHO OQTaIbMOJIOTIUHE
00CTeKEHHS MAIIEHTIB 3 OIIHKOI0 OTPUMAaHKUX pedpaKIifHUX PE3yIbTATIB.

Pe3yabraTn 1oc/aigmeHHs:

B pesynbrari anamizy pesyabrariB (akoemyibcu@ikaiii KaTtapakTH Oyso
OLIIHEHO CHJIy Ta HAsBHICTh 1HAYKOBAaHOTO POTIBKOBOTO ACTUIMATU3MYy 3a KOXHOIO 3
MNIATPYH 3 PI3HUM CTYIIEHEM JOONEpPAIIfHOrO pOriBKOBOIO acTUrMarusMmy. Ha
pucyHky 1 mpencraBiieHI pe3yJabTaTH 3MIH POTIBKOBOTO aCTUTMAaTU3My Ha

MPOOIEPOBAHUX O4Yax 10 Ta micis (dakoemynbcu@iKallli KaTapakTH 3a MiATPYIaMH.
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JlaH1 moaHO y BUIVISZI CTOBIMYMUKOBOI aiarpamu (puc. 1.).

3,25:!:0,16*
3,37(2,87:3,62)
3,5
3 2,1+0,16* P
2,0 (1,75:2,5) l
2,5 1,25+0,11* 3,19:+0,08

0,69+0,07* | 125 (1,0:1,25) | 3,12(3,0:3,39)
0,5 (0,5:0,75)

1,97+0,0

1 ' 20 (1752 12)
05 R 12420, 06
0,67+0,03 1,25 (1,0:1,5)
0 0,75 (0,5:0.75) P

| miarpyna (zo
0,75]1) Il migrpyna (1,0- .
n=13 1,5]1) I migrpymna (1,75 - _ .
n=13 2,5]1) IV migrpyma (2,75 i
n=12 BHILIE)
n=12
o omepartii B [Ticos omeparrii uepes 1 mic.

Puc. 1. /lunamika 3MiH CHJIM POTiBKOBOT0 aCTUTMAaTH3MY HICJIsl ONIEPATUBHOTO

JikyBaHHA 3 iMmmianrauniero cgepuunoi IOJI 3a nanumu aBrokeparoMeTpii

(I, M+m; Me (Q1:Q3))

Hapeneni Bullle AaHi CBiYaTh NPO BIACYTHICTh JIOCTOBIPHOTO MPHUPOCTY
POTIBKOBOTO aCTUTMAaTU3MYy MICJsI OMEpaTUBHOTO BTpyuyaHHs. CepelHi MOKa3HUKU
npupocty acturmatusmy B mexax Bim = 0,01 mo £ 0,13 JI. Haitbinbmi 3MiHH
BU3HAueHI B TpeTik miarpym 6,5 %, oIHaK pi3HULA 3HaYeHb Oylla TaKoX
HegoctoBipHa (p>0,05).

Jamni Oyna npoBe/ieHa OIlIHKA TOCTPOTH 30py 0e3 3acToCyBaHHS KopekIlii. Uepes
1 micsib MiCs ONEepaTUBHOTO JIIKYBAaHHS - TOCTPOTa 30py 0€3 KOPEKIlii JOCTOBIPHO
nigummiack (p<0,001). B mnopiBasaai (M£m): B | migrpymi migBuieHHS 3
0,13+0,04 no 0,89+0,04; B II miarpymi - 3 0,22+0,07 no 0,83+0,04; B III miarpymi - 3

0,13+0,04 mo 0,70+0,05; B IV miarpyri, Ae 1oonepaiiitHiil poriBKOBUI aCTUTMATHU3M
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Bix 2,751 migBuieHHs: rocTpoTH 30py Oyno Hwkye 3 0,18+0,04 mo 0,57+0,04. Takum
YMHOM, YHWM BHIIE CHWJIA JOOMEPAIIMHOTO POTIBKOBOTO AaCTUTMATHU3MY, THUM
BIJIMOBIAHO HIDKUYOIO Oyiia rocTpoTa 30py 0€3 HOoro KOpeKIii micias oneparii.

[TpupicT moka3HHWKa TOCTPOTU 30pY 3 3aCTOCYBAHHSAM IHIIIHIAPUYHOI KOPEKIll
OyB OYIKyBaHO BHUCOKHMM B KOXHIM 3 miarpymn. OTpumaHi HACTyIHI pe3yjbTaTd B
MOPIBHSIHHI 3 pe3y/ibTaTaMu TOCTPOTH 30py 0e3 kopekiii (M+m) (puc. 2.):

° I miarpyna — migsumenns 3 0,89+0,04 no 0,97+0,01;

° II miarpyma — 3 0,83+0,04 mo 0,95+0,02;

° I migrpyna — 3 0,70+0,05 go 0,85+0,05;

° IV migrpyma — 3 0,57+0,04 no 0,84+0,03.

lFocTpora 3opy Yepes 1 mic. nicna onepauil locTpora 3opy 4epes 1 mic. nicns onepauil
y | rpyni ( acturmaTtuam go 0,75 ) y ll rpyni (acturmatuam 1,0-150)
1,10 1,05
1,05 1,00
1,00 095 ’ = ‘
o
2 0,95 = 2 0,90
8 8 [
£ 0,90 :
5 0. o 5 085 ‘
a a o
= (= ‘
2 8
085 = 080 5 -~
o Cepeaxe O Cepeane
0,80 | Cepeane - cTan.noxuG. 0,75 [cepeate + cran.noxus.
T Cepeawe + crau.siax. T Cepeate + crau.sinx.
p>0,05 p <0,05
0,75 0,70
0,70 0,65
locrpora 3opy 6e3 kopekuii locrpora 3opy 6e3 kopexuil
locTpora 3opy 3 Kopekuicio lFocTpora 30py 3 Kopekuicio
locTpora 3opy yepes 1 mic. nicns onepauii locTpora 3opy Yepes 1 mic. nicns onepauil
y lll rpyni (acturmatuam 1,75-250) y IV rpyni ( acturmatuam 2,75 1 i suwe )
11 1,0
10 09
o
09 e 08
. l
> > i i
g 08 g 07
© b
= = = I3
g g
g 07 o G 06
= ) [ = o
o CepegHe
06 0 Cepeame 05 | CepenHe + CYan.n?xu&
3 CepeqHe £ cTaH.noxm6. T Cepepwe £ cTan.siax.
T Cepepne + crau.Bigx. p<0,05
05 semmlome p<0,05 04 i
04 03
locrpora 3opy 6e3 kopexuii lFocTpora 30py 6e3 kopexuil
locTpora 30py 3 Kopekuicio locTpora 3opy 3 Kopekuicio

Puc. 2. /lunamika 3MiH cepeaHixX 3Ha4YeHb TA PO30I’KHICTHh MOKA3HUKIB IOCTPOTH
30pYy 3 3aCTOCYBAHHSAM HWJIIHAPUYHOI Kopekuii 10 Ta niciasa PEK 3

iMmmanrauniero cgepuunoi IOJI B migrpymax
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3a gaHWMH pe3ynbTary MPUPOCTYy TOCTPOTH 30py TMPH 3aCTOCYBaHHI
MWTIHIPUYHOT KOPEKIii MoxHa 3pobutn BUCHOBOK, mo B [ Ta Il miarpymax
CIIOCTEPEKEHHA 3 JI0OMepalliifHUM POTiBKOBUM acTUrMartusMoMm 1o 1,5 JI - mpupicrt
CEPEeMHbOTO MOKa3HUKA TOCTPOTH 30py B Mexkax 10 %, 10 HE Ma€ iICTOTHOTO BIUIHBY
Ha sKicTh 30py. B III ta B IV miarpymax 3acTtocyBaHHS KOPEKIlii HUJIIHAPUYHUMHU
JH3aMHU TABUIIIO TOCTPOTY 30pYy BIAMOBIAHO - Ha 15 % Ta 25%. B yerBeprtiii
OiATPYI 3 AOOMEpaliiHuM acTurMatusMoM 2,75]] 1 BuIle - BCl MPOOIEpOBaHi odi
noTpedyBajiu 3aCTOCYBaHHS JOAATKOBOI LMJIIHIPUYHOI KOPEKIli sl MOKpAaIlleHHS
30pOBUX (PYHKIIIH.

BucHoBku:

1. Ha ouax 3 ©pi3HUM CTyneHeM JIOOMEpaIlifiHOTO  POTiBKOBOTO
ACTUTMATU3MY € HEOOXITHUM BUOIp criocoOy MOro KOpekuii Iie Ha eTarll MIaHyBaHHs
OTIEPAaTUBHOTO JIIKYBaHHSI.

2. IMrutanTariisi cepruvHOi IHTPAOKYIISIPHOI JIIH3U MOXE OyTH JOIITHHOIO
MIPU BUX1THOMY JI0ONEpaLifHOMY acTUrMaTu3Mi cuiioro Ao 0,751,

3. [Ipu noonepailiHMX 3HaAYEHHSX POTriBKOBOrO acturmarusmy Big 0,75 J1 1o
2,775J1 micns OmepaTMBHOTO JIKyBaHHSA 3 IMIUIAHTALIE€I0 C(EpPUYHOTO MITYYHOTO
KpUIITAaJIMKa B TOJOBUHI BuUMaaKiB (46%-58%) xBopi OyayTh mnoTpeOyBaTu
3aCTOCYBaHHS JOJATKOBOI MATIHAPUYHOT Kopekirii. [Ipu BUXiTHOMY acTUrMaTu3Mi Bijl
2,751 — B 100 % Bumankis.
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VK 616.131-005.6/.7-07
OIJISI/I CYYACHUX METO/IB JIATHOCTUKHU
TPOMBOEMBOJIII JIET'EHEBOI APTEPII

Kanunnuyenko Anesnina BasepiiBHa

3100yBay BHUILIOT OCBITH MEAMYHOTO (PaKyJIbTETY
XapKiBChKHI HAIIOHATbHUNA METUIHUHN YHIBEPCUTET
M. XapkiB, Ykpaina

HaykoBi KepiBHUKH:

I'onuapoBa Harans MukoJsiaiBHa

n.Meq.H., mpodecop, mpodecop kadeapu xipyprii Ne 2
€sTymenko Onexcanap BacuiboBud

Ph.D, acuctent kadenpu xipyprii Ne 2

XapKiBChKHM HAI[lOHATLHUM MEAUYHUIN YHIBEPCUTET
M. XapkiB, YKpaina

AHoTamis. Y CTaTTl MPEJICTABJICHO OTJISAJ CY4YaCHUX METOJIB J1arHOCTUKH
TpomboeMOoii nereHeBoi aptepii (TEJIA), ska € ogHUM 13 HAMMOMIMPEHIMMX 1
BOJHOYAC HEOE3NEYHUX YCKIAJHEHb TPOMOOoeMOOJiyHuX cTaHiB. OcoOJIuBYy yBary
MPUIIJICHO 1HCTPYMEHTAJIBHUM Ta JIA0OPaTOPHUM METOJaM JIOCIKEHHS, TaKUM SIK
KoMI1 toTepHa Tomorpadiuna anriorpadist (KTA), marnitHo-pe3oHancHa ToMOTpadis
(MPT), BeHTunsuiiHoO-nepdy3iiiHa cUUHTUTpadis, YJIbTPa3BYKOBE OCIIIKEHHS
CYJIMH HIDKHIX KIHIIIBOK Ta BH3Ha4deHHs piBHS D-gumepy. PosrisiHyTto mepeBaru ta
OOMEKEHHS KOXHOTO METOHY, @ TaKOX iX poJib y paHHIM AlarHOCTULI Ta BUOOpI
TaKTUKH JIIKYBaHHS Nali€HTIB 13 migo3poro Ha TEJIA.

KarouoBi caoBa: TpomOoeMOomisi  jereHeBOi  aprTepii, J1arHOCTHKA,
KOMIT IOTE€pHA ToMorpadivyHa aHriorpadis, BeHTWIsLIHHO-TIepdy3iiiHa cuHTUrpadis,

D-numep, yabTpa3ByKOBe JOCIIHKEHHS, Cy4acH1 METOIH.

Beryn. Tpomb6oemboris ereneBoi aprepii (TEJIA) — 11e okitro3ist abo cTeHo3
OCHOBHOTO CTOBOypa uu TiJoK JiereHeBoi aptepii Tpombom. TEJIA € omuum i3
HaWMOMIMPEHIIMX 1 MPOTHOCTUYHO HECHPUSATIMBUX  YCKIAJHEHb 0araTbox
3aXBOpIOBaHb, TpaBM Ta ONEPATUBHUX BTPyYaHb, M0 MOPHU3BOAATH 1O
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TPOMOOYTBOpPEHHSI, YacTilIe Y MPOKCHUMAIbHOMY BIJAUI TIHOOKUX BEH HUKHIX
KiHIiBoK. [lompu 3HauHI 3ycwiis, CIpPSMOBaHI Ha 3amoOIraHHS Ta MPOQPIIAKTHKY
naHoi matoJiorii, yacrora BUHUKHEHHs TEJIA 3pocTae mpoTAromM OCTaHHIX KiTbKOX
aecatwnite [1]. 3a maHMMM JOCHIIKEHB, MIOPIYHI IMOKA3HUKU 3aXBOPIOBAHOCTI
konuBaroThes Big 39 mo 115 ma 100 000 HacenenHs. OpHak peaibHI MOKAa3HUKH
MOXYTh OYyTH 3HAYHO BHUIIIUMHU, OCKIJIBKH JESKI MaIllEHTH MalTh O€3CMMIITOMHHMA
nepeOir, a 6arato 1HIIKUX € HEJOCTaTHRO ad0 MOMUJIKOBO JiarHocToBaHi. lle Bka3zye
HAa BaXJIHUBICTh CBO€YACHOI [IarHOCTHKW JUISl IIBHJIKOTO TOYATKy JIKYyBaHHS,
3HIDKEHHS PU3HKY CMEPTHOCTI Ta 3aXBOPIOBAHOCTI [2].

Metoo pociaigxeHnss Oyjao M[UIAXOM aHai3y JITEpATypHUX JIKEped,
BU3HAUUTH HaWOLIbIl edexkTuBHl MeToau aiarHoctuku TEJIA Ta BU3HAUMUTH
ONTHUMAJIbHY CTPATETIIO JIJIsl AIarHOCTUYHOI OLIHKU CTaHy XBOPOTO.

Marepiaaium Ta Meroaum. AHaN3 MPOBENCHUX JOCIIIKEHb 3a OOpaHOIO
TEMaTUKOI0, BUKOPUCTOBYIOUM CyYacHl JpKepena 3HalJleHl y TOLIYKOBIM CHCTEMI
PubMed ta MDPI.

Pe3yabTatu Ta o6roBopenns. Jliarnoctuka TEJIA 3a3Buuaii mouynHaeThCS 3
OIIIHKM KJIIHIYHOT WMOBIPHOCTI IILOTO CTaHy 3a JIONOMOIOK) CTAHJAPTHHUX IIIKaJ,
TaKHX SK ImKaia Yesica adbo JKeneBchka mkania. Lle 103Boiisie BU3HAYMTH, HACKUIBKH
MoBipHe BuHuUKHeHHS TEJIA y mnamienta (HM3bKAa, TPOMDKHA ab0 BHCOKA
WMOBIPHICTB), 1 BHUPIMIMTH, YU NOTPIOHO NTPOBOJUTH MOAAIBIII JOCTIIKEHHS.
Kiiniuny ¥WMOBIPHICTP BH3HA4YalOTh 32 HAABHICTIO KIIOYOBHX O3HAK: TPOMOO3
ribokux BeH (TI'B) a6o TEJIA B anamue3i, omepauis a00 MepeaoM BOPOAOBK
OCTaHHIX YOTHPHOX TH)KHIB, aKTHBHE OHKOJIOTIYHE 3aXBOPIOBAHHS, KPOBOXapPKaHHS,
YCC >100/xB, cumnromu TI'B, amprepHaTHBHUN MiarHO3; MEHII HMOBIpHHM, HIXK
TEJIA. Ha ocHOBI LIbOTO MPOBOJATH OLIIHKY WMOBIpHOCTI: 0-4 0anu — HU3bKUI pU3UK
TEJIA (menme 15% i#imoBipHOCTI); 4-6 OanmiB — momipauil pusuk TEJIA (15-50%
“MOBIpHOCTI); 7 OaniB 1 O6ubiie — Bucokuil pusuk TEJIA (monan 50% HMOBIpHOCTI)
[3]. Axmo #imosipHicTs TEJIA 3a mikanow Yeiica HuU3bKa ab0 MOMIpHA, MOYKHA
OOMEXHUTHCS TECTOM Ha piBeHb D-aumepy, a 3a yMOB BHCOKHMX ITOKa3HHKIB

MpOBOAATH OIBII TOYHI Bi3yami3aiiiiHi JgociipkeHHsa. Hactynauit eram —
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n1abopaTopHi JOCTIIKEHHS, a caMe BU3HAUeHHs D-numepy, Mapkepa TpoMOOTITHYHOT
aKTUBHOCTI. J[aHWW TMOKa3HUK Ma€ BHUCOKY UYTJIMBICTh, ajié MPU LBOMY HHU3BKY
crenudivnicts. Moro HopMaapHuil piBeHb q03Boise Bukmountd TEJIA y marientis
13 HHU3bKOIO a00 CcepelHbOI0 KIIHIYHOK WMOBIPHICTIO, OJHAaK MpPH BHUCOKIN
HMOBIpDHOCTI IIe TECT HE € JOCTaTHIM JJIsl BCTAHOBJEHHA jiarHo3y. HaiOinbim
iHpopMaTBHUM 1 TOYHMM MeTojaoM € KT-aHriorpadis, 1e Tak 3BaHUM '"3070THIMA
cragapt” miarHoctuku TEJIA [4]. Lleit meron mo3Boiisie Bi3yamizyBatu TpoMmOHU y
JIETEHEBHUX apTepisx 13 BUCOKOI UYTJIMBICTIO 1 CHEIU(IUHICTIO, IO JI03BOJISIE TOYHO
MiATBEPAUTH a00 CIIPOCTYBATH AiarHo3. BertwusmiitHo-iepdy3iitHa ciiuaTUrpadis €
aTbTEPHATUBHUM METOJOM I TAIl€HTIB, y SKUX € mpoTtunokazanas 10 KT,
HaIpUKJIaJ], MPU HASIBHOCTI HUPKOBOI HEJOCTATHOCTI a00 ayeprii Ha KOHTPACTHI
pedoBuHHM. L{elt MeTo 1a€ MOMKIIMBICTh OLIHUTH BIANOBIAHICTh MK BEHTUJISILIIEIO T
nepdy3i€l0 y JIEereHsX, JOIMOMaraloud BHUSBUTH 30HHU, SKI HE OTPUMYIOTH
KpOBOIIOCTauaHHA 4epe3 oOcTpykiito TpomOoMm. Exokapmaiorpadis (ExoKI') e
KOPUCHUM METOJOM JUIsl OLIHKK (DYHKIIT IPAaBOro ILTYHOYKA CEepLs, OCKLIBKH HOro
MePEBAHTAXEHHS € OJTHUM 3 BOXKIMBUX Moka3HUKIB TsokkocTi TEJIA. Le no3Bossie He
JIUIIE MIATBEPAUTH J1arHo3, a ¥ OI[IHUTH CTaH MallleHTa y pealbHOMY 4aci, 0COOJIMBO
B ypreHTHUX BHUNaakax, koimu KT-auriorpadis moxe OyTu HemocTynHa. SKIo y
namiedTa € migo3pa Ha TEJIA, ame iHINI METOIM HE JaJIM JOCTAaTHBRO iHMOpMAaIIii,
MO’KHa BUKOPUCTOBYBATH MArHITHO-pPE30HAHCHY aHriorpadito. [Ipore ueir Mmeron He
TaK YacTO 3aCTOCOBYIOTh Ha TMPAKTUIl Yepe3 BHUCOKY BapTICTh 1 OOMEXKEHY
JOCTYIIHICTh, BIH MOX€ OyTHM KOPHUCHUM JIMIIE y MEBHUX KIIHIYHUX CHUTYaIlisiX.
VYAbTpa3ByKoBe JAOCHII)KEHHS BEH HWXKHIX KIHIIIBOK BUKOPUCTOBYETHCS IS
BUSIBJICHHSI TPOMOO3y TIMOOKHMX BEH, KM MOXKe OyTH JKEepeloM TpomMOoeMOotii.
Sxkio BusiBieHU TpoMO y BeHax, 11e Moxe miarBepauTu aiarao3 TEJIA, ocobiuBo B
TOMY BUTIQJIKY, KOJIY 1HIIII METO/IM HE JAI0Th YiTKOI BiAmoBizi [5].

BucnoBkmn. [Insa epexrunoi giarnoctuku TEJIA HeoOXigHui 6araTopiBHEBHI
MIIX17, 0 BKIIOYAE OIIHKY KIIHIYHOT WMOBIPHOCTI, J1la0OpaTOpHI TECTH Ta
3aCTOCYBaHHS BHCOKOTOYHHMX Bi3yami3aliiiHuX MeTomaiB, Takux sk KT-anriorpadis,

cuuaturpadis ta exokapjaiorpadis. CBoeyacHe Ta KOMIUIEKCHE 3aCTOCYBaHHS ITUX
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METO/IIB JOIMOMAarae 3HI)KYBaTH CMEPTHICTh 1 3a0e3nedye ONTHMalbHE JIIKYBaHHS
TAIlIE€HTIB.
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MIHIMAJIBHO ITHBA3HUBHI BTPYUYAHHS (VATS)
B TOPAKAJIBHIN XIPYPI'II

Koukina Kcenis OuexciiBHa,

CTYJICHT

Cvoasinuk KocraaTun MukoJjiaiioBu4,

K.MEJI.H., JIOLEHT

XapKiBChKHM HAIllOHATLHUM MEUYHUIN YHIBEPCUTET
M. XapkiB, YKkpaiHna

Anotanisi: Video assisted thoracic surgery (VATS) - 1ie ManoiHBa3MBHHUIN
METOJ XIPYpPridyHOrO BTpPYYaHHSA, SKHI Hapas3li aKTUBHO BUKOPHUCTOBYETHCS MJIA
JIarHOCTUKM Ta JIKyBaHHS PI3HUX 3aXBOPIOBAHb I'PYIHOI KJIITKH, 30KpEMa JIETEHb 1
IJIEBPHU.

[{s meToauka nependavyae BUKOHAHHS HEBEJIIMKUX PO3pI31B HA TPYJAHINA KIITII
Ta BUKOPUCTAHHS CHEIiaIbHOI KaMepH 1 THCTPYMEHTIB JIJIs MPOBEACHHS omnepaiiii 0e3
HEOOX1THOCTI pOOUTH BEIHKI pO3pi3u 4u po3cyBaTu pedpa [1, €. 183]. Takwuii miaxiza
Ma€e YHCIICHHI MepeBaru, 30KpeMa 3MEHIICHHs 0010 y micisonepaniinomMy nepioai,
CKOpOYEHHSI TEpMiHY MepeOyBaHHS y CTallloHApl Ta CKOpille MOBEPHEHHS IMAaIliEHTa
110 3BUYHOTO MOMY JKUTTS.

KarouoBi caoBa: VATS, BijeoacucroBaHa TOPAKOCKOIIYHA —XIPYypris,
MIHIMQJIBHO 1HBAa3WBHA XIPYpris, TOpakajdbHa XIPyprisi, TYOEpKyJbO3 JIETCHb,

ITHEBMOTOPAKC.

AKTyanbHiCTb. BpaxoByrounm  30UIBIIEHHS  MOLIMPEHOCTI  JIETEHEBHUX
3aXBOPIOBaHb, (TAKMX SIK OHKOJIOT1YHA MATOJOTisA, TyOepKyIb03, YCKIIaJHEHHS MicCIis
TpaBM TPYIHOI KIITKH, CIIOHTAHWW ITHEBMOTOPAKC, OPOHXOEKTaTHYHAa XBOPO0a),
MiHIMaJIbHO 1HBA3MBHi BTPyYaHHs € aKTyalbHMM HAIPAMOM y MEIMYHIM IpaKkTuIi. Ix
aKTUBHUN PO3BUTOK Ta 3aCTOCYBaHHS Ha MPAKTUII J03BOJSIE 3HAYHO MIJBUIIUTU
SKICTb KUTTS MAII€EHTIB, CKOPOTUTH €KOHOMIYHI BUTPATH Ha JIIKyBaHHS Ta PO3BUBATH

HOBITHI CTaHJAPTH HaJaHHS JTOMTOMOTH.
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Marepiaim Ta  Metoau. Buxmamenuii  matepian  0a3yeThcs  Ha
MPOAHAII30BAHUX BIIKPUTUX 1HGOPMAMIMHUX JpHKepenax Ta AOCHIDKCHHSX, SK
BITUM3HSAHMX, TaK 1 3apyODKHMX BUC€HHMX. Byjo poO3risiHyTO 3arajibHl HPUHIIUIH
pobotu VATS Ta BUNaaKku BUKOpUCTaHHs Ha npakTulli. [Ipu Hanucanui po6otu Oynu
BUKOPHUCTaH1 METOJM CTPYKTYPHOJIOTTYHOTO aHaji3y Ta 010;110CEMaHTUYHUM.

Pe3yabtatn i o0roBopennsi. [IpoananizyBaBiu Marepiaau 3 oOpaHOi TEMH,
Oy70 BHUAUICHO KIIOYOBI MOMEHTH poboTu 3a wmetomukor VATS. OcHOBHHIA
OPUHIIMI  ONEpaIiifHol CcTpaTerii TMoJisArae y po3TallyBaHHI TOPAKOCKOMIYHHUX
IHCTPYMEHTIB 1 KaMepH B TPUKYTHIN KOH(Irypariii, mo 3ade3nedye iX CIpsMOBaHICTb
B OJIHOMY HAampsIMKy J0 IIJIbOBOI maToJiorii. TakoX cepes; OCHOBHMX MOMEHTIB
MOKHA BUJUTMTH HACTYITHI: MPABWIbHUM BUO1p PO3TaAllyBaHHS TPOaKapiB BIAMOBIIHO
JI0 MICIISl TATOJIOT1i; poO0Ta 3 KAMEPOIO YU IHCTPYMEHTAMU Ma€ OyTHU MTOYEProBOIO, a
HE XaOTHYHOIO; MAHIMYJIIOBAaTH 1HCTPYMEHTAMH MOKHA JIMIIIE TOJ1, KOJH iX BUIHO
4yepe3 TOPAKOCKOIl, YCl I1HCTPYMEHTH MalTh OYyTH 3aJI0BUIbHOI JOBXHUHHU JJIs
3pydHOCTI B pobori [1, C. 183-184].

[IpoananizyBaBIIM JlaHi MPOBEACHUX JOCIIKEHb, SKI OyiM OmNuCaHi y
2021 pori, 3po6neHo BUCHOBKH, Mo VATS MoXHa 3acTOCOBYBaTH 10 Oyab-SKOTO
00’eMy oOmepaTUBHOTO BTpydaHHs mpu TyOepkynbo3y (Th) nerennp (Turmona
CErMEHTEKTOMIsI, JIOOEKTOMisl, OU100eKTOMIsl, TyiabMoHEKToMis) [2, €. 27]. Kpim
1[bOT0, TOKA3HUKM BUHUKHEHHS YCKJIAJHEHb B iTpa- Ta MicisgonepaiiiHoMy nepioai
MEHIIIE y TPyIi, ¢ BUKOHYBaJIM BTpy4yaHHs 3a metoaukoro VATS (3,8% ta 13,1%
BIJINOBIJIHO), HDK Yy MAII€HTIB 3 BIIKPUTUM ONEpPaTUBHUM BTpydaHHsM (7,4% Ta
16,2% BianosinHo). TakoX 3a3HA4MMO, MO KUIBKICTh [JHIB HepeOyBaHHA Yy
ctarioHapi meHma y mamiedTiB micnss VATS (y cepenuboMy 12 nHIB), HIK MiCHA
BIJIKPHUTOT TOpakoToMii (mpubiu3HO 24 100U, Mo BABOE Oinbine) [2, C. 27-29].

Oxpim omneparuBHoro BTpy4aHHs npu Th merens, VATS 3acTOCOBYIOTH IS
JIKyBaHHS W 1HIIMX Ho3oJjorid. Hampuxman, ngaHy MeTOAMKY —IIHPOKO
BUKOPDUCTOBYIOTh  JUISS  PE3€KIiii mepudepuyHux yTBOPEHb JIeTe€Hb, TpHU
MMHEBMOTOPAKCl Ta Oyibo3HINA emdi3zeMi, MIUPOKO 3aCTOCOBYIOTh 1€ METOM IS

B3aTTs Oilomcii [3, 4]. Takoxx Oyj0 ONMMUCAaHO BHIMAJOK YCIHIIIHOIO 3aCTOCYBaHHS
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VATS mpu BiggaJieHMX HaCHiAKaxX acmiparii CTOPOHHIM TiIOM JUTHHU (Oynn
chopmoBani OponxoekTasn). Ilicims JiKyBaHHS 3HAYHO TMOKPAIIUBCS CTaH JUTHHU:
3HHMKJIM PEIUIUBY ITHEBMOHIM Ta Hamaau OpoHX00O0CTpykKIlii. Takoxk 3a3Ha4MMO, 1110

peabiiTalist MpoMIIIIa TOBOJI MIBUAKO Ta 0e3 yCKiIaaHeHsb [5, ¢. 92-95].

BucnoBkn. I[IpoBenenmii  aHamiz  jiTepaTypd  JEMOHCTPYE, IO
BijleoacucToBaHa TopakockomiyHa xipypris (VATS) € cydacHuMm Ta edeKTHBHUM
METOJIOM JIIKYBaHHSI IIMPOKOTO CIEKTpa 3aXBOPIOBAaHb OpPraHiB TPYAHOI KIITKH
(;rerenp 30Kkpema). MiHIMaNbHO 1HBa3UBHMIA XapakTep BTPy4YaHHA 3a0e3reuye 3HauH1
nepeBard Ui TAlI€HTIB, Takl K 3MEHIIEHHS OOJI0, CKOPOYEHHS TEpPMIHY
rocriTaiizamnii Ta HIBUIKE BITHOBJICHHS.

Takum ynaOM, VATS € nepcrneKTUBHUM HANpSIMKOM Y TOpakKaidbHIN Xipyprii,
SIKUW J03BOJISIE€ MIABUIIUTH SKICTh KUTTS MAIllEHTIB Ta ONTHUMI3yBaTH JIKyBaJIbHUI
Ipolec.

CIIMCOK BUKOPUCTAHUX JIKEPEJI:

1. Basic Principles and Advanced VATS Procedures Narendra Agarwal
and Bharti Kukreja, 2023

2. PesynbraTti 3actocyBaHHsS MiHIIHBa3MBHUX XIPYPriYHHX BTpPYy4YaHb, SIK
METOIY XIPYPTi4HOTO JIIKYBaHHS XBOPUX Ha TyOepKyIbo3 jereHb M. C. OnaHaceHko,
M. 1. Kanenuuenko, B. I. JIucenko, O. B. Tepemkosuy, b. M. Konik, JI. 1. Jleanna,
M. 10. lllampaii, C. M. lllanarait, C. M. binokons, Ykpaincoxuii nyrsmononozivnutl
acypuan ¢.26-30 2021

3. Jl1arHOCTUYHO-JIIKYBaJIbHI BJIACTUBOCTI BIJIEOTOPAKOCKOITI]
Yu.l. Feschenko, M.S. Opanasenko, B.M. Konik, O.V. Tereshkovich, S.M. Shalagay,
L.I. Levanda, M.Yu. Shamray, M.l. Kalenichenko, V.l. Lysenko, Vkpainceruii
HAYKOBO-NPAKMUYHUL Cneyianizoanull peyeHzosanutl meoudnui xcyprar, 2019

4.  VATS Partial Pleurectomy Versus VATS Pleural Abrasion: Significant
Reduction in Pneumothorax Recurrence Rates After Pleurectomy Caecilia Ng,
Herbert Thomas Maier, Florian Kocher, Silvia Jud, Paolo Lucciarini, Dietmar Ofner,
Thomas Schmid, Florian Augustin, 2018
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S. VATS-pe3ekiiiss HKHBOI A0l JIBOi JIETEHI $IK pe3yNbTaT JKyBaHHS
BIJITaJICHOTO HACIIJIKY MEPEHeCeHO1 acmipallii CTOpOHHBOTO Tijla B AUXaJIbHI MUISXH
mutiHA: KmiHivaud Bunagok M.C. Omanacenko, JI.I. Jlesannma, O.B. TepemkoBudy,
I.B. Jlickina, .M. Konik, JI.M. 3araba, M.1O. lllampaii, C.M. binokons, Xipypeis
oumsuoeo 6ixy ¢.90-95, 2020
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YJIK 57.03
BMICT MAJIOHOBOT'O JIAJIBJAETLY B TOMOTEHATI TOJIOBHOT'O
MO3KY HOPMOTEH3MBHUX TA CHOHTAHHO
TTIIEPTEH3UBHMX I[YPIB

Kynoxouesa Oubra BajienTuHiBHA,
K.0.H., CT.H.C.

Jlomakin IBan IBaHOBHY,

K.M.H., CT.H.C.

MamonTtoB Bsiuecsias Bosioaumuposuy,
M.H.C.

Kouaps Basientuna JleoniniBHa,
iHxeHep 1 kareropii

Bbaoiituyk JIronmuia BikropiBHa,
K.M.H., CT.H.C.

Bbaoiituyk Baaguciaas I'eopriiioBuy,
JI.M.H., 3aBilyBa4 BIJII1JIOM

HayKOBUW KEPIBHUK

[HcTUTYT TpOOIEM KpioOioorii

1 kpiomeaunman HAH VYkpainu, m. Xapkis

AHoTtanisi: B po0oTi moka3aHO, 10 BMICT MaJOHOBOTO MiaJIbJETiAy B
TKaHMHAX TOJIOBHOTO MO3KY CIIOHTaHHO TinepTeH3uBHUX HIypiB jdiHiT SHR Bikom
12 wmicsiiB OyB 3Ha4HO BUIIKM (B 2,6 pa3u) MOPIBHAHO 3 HOPMOTEH3UBHUMH IIIypPAMHU
ninii Wistar, mo cBiquuTh npo iHTEHCHU(DIKAII MPOIECiB MEPEKUCHOTO OKHCICHHS
JMMOiAIB B TOJIOBHOMY MO3Ky 1rypiB SHR BHacnmijok po3BHTKY XpOHIYHOI
apTeplajgbHOI TNepTEeH31l Ta XPOHIYHOI 1HIeMii.

Kiio4oBi cj10Ba: CHOHTaHHO TIMEPTEH3WBHI IIyPH, MEPEKUCHE OKHUCICHHS

T/, MAJIOHOBUM JI1abETi/l, apTeplaiabHa TIMepTeH31s, TOJTOBHUN MO30K.

Beryn. Ilepexucne oxkucnenns mimiaiB (I10OJI) — yniBepcansHuii mporiec, sxuit
MPOTIKAE B KOXHIA KJIITUHI JKUBOTO OPraHi3My SIK B HOpPMI, TaK 1 MpPHU PO3BUTKY
uioro psany mnarojoriyHux craniB. [1OJI € oaniero 3 GpopM TKaHUHHOTO JUXAHHS.

Ile#t mpoiiec BiacTUBHII HOPMaJIbHUM TKaHMHAM 1 BiAOYBa€ThCA, SK MPABUIIO, TIPH
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noOy/I0Bi JIMITHUX MEMOpPaHHUX CTPYKTYp, X OHOBJIEHHI, Y XOIi O10CHHTE3y psay
ropmoHiB. O/HaK, YTBOpEHI B PE3yJbTaTl PO3BUTKY BUIbHO-PAJUKAIBHUX PEaKIIii
TOKCUHHU (CIUPTH, KETOHM, aibAeriiv, edipu W 1H.) MOXYTh BHOCUTH CYTTEBHUI
BHECOK B MOIIKO/PKEHHS KIITHH 1 OpraHiamy B LijoMmy. Aktuaiis mpouecis [10JI
NPU3BOAUTH 10 MOPYIICHHS (PYHKI[IOHYBAHHS CUCTEM, 1110 PETYJIIOI0Th CKOPOUYEHHS 1
TOHYC TJaJAKUX M'A31B CyAMH. 3aXUCT TKaHWHMU Bij 3ryOHOI Jii akKTUBHUX (HopM
KHCHIO 1 BUIbHUX PAJMKaNIB 311 CHIOE aHTUOKCUIAHTHA CUCTEMA.

OxuCITIOBaNIBHUHN CTPEC BUBHAYAETHCSA K JUCOAIaHC MK aHTHOKCHIAHTAMH Ta
MIPOOKCHUIAHTAMH, CIPHUSIIOYN OCTAHHIM, 1 BU3HAHUN KIIOYOBHUM MEXAHI3MOM, SKUN
MOPYIIYE MOJIEKYJISIPHI CUTHAJIbHI NUISIXU Ta aKTUBHICTh (PEPMEHTIB, 110 TPU3BOIUTH
70 TIOWMIKOJKEHHS TKaHWH. AkKTuUBHI ¢opmu kucHio (ADK) e nepBunHUMHU
e(EeKTOPHUMHU MOJIEKYyJaMU OKHCHOI'O CTpPECY, Kl YTBOPIOIOTHCS B (D1310JIOTTUHHMX
CTaHaX, HAPUKJIaJ Mij 4yac KIITUHHOTO METaboi3My, 1 B aTOJOT1YHUX yMoBax. Jlo
eggoreHHux okepen A®K Hamexxarb MITOXOHIpii, IUIa3MaTU4YHA MeMOpaHa,
EHJIOTUTA3MATUYHUIN PETUKYJIYM 1 NMEPOKCUCOMHM, /€ BiIOYyBarOThCsS (hepMEHTATUBHI
peaxilii Ta aBTOOKUCJICHHS PI3HUX CIONyK. Ex3oreHH1 (akTopu, Taki K XpOHIYHHIMA
CTpec, IHTEHCHUBHI (D13M4HI BIpaBH, 1H(DEKIII1, anepreHu, 3a0pyAHIO0Yl peYOBUHHU ab0
XpOHIYHI 3aXBOPIOBAHHS SK XpOHIUHA apTepiasibHa Trineprensis (Al), Takox
crpusitoTh yrBopeHHI0 ADK.

B nmaHuii 4ac BUBYEHHIO BUIBHOPAIUKAJIBHUX MPOLECIB, 5Kl 00'€KTUBHO
B1I0OpaXKalOTh TSDKKICTH TMEpediry 3aXBOPIOBaHHS, HAJAE€THbCS BEJIMKE 3HAUYCHHS.
OpnHi€l0 3 BAXKIMBUX JIAHOK HECNEeUU(PIYHOI PE3UCTEHTHOCTI OpraHi3My € CTaH
AHTHOKCHJIAHTHOI CHUCTEMH Ta TMPOOKCHIAHTHOI CHUCTEMH, IO 3HAXOIUTh CBOE
BimoOpakenHs y nmoka3znukax [TOJI.

Manonosuii gianpaerin (MJIA) — e cronyka, sika yTBOPIOETHCS MEPEKUCHUM
OKHUCJICHHSIM TIOJIIHEHACUYEHUX IKUPHUX KHUCIOT. BiH BHKOPHUCTOBYETHCS SIK
Olomapkep Il BUMIPIOBAHHS OKHCIIOBAJIHHOTO CTPECy B PI3HUX O10JOTTYHHX
3pa3Kax y )KUBUX 1CTOTaX, SIKi CTPAKIAAIOTh Ha ITUPOKUN CIIEKTP 3aXBOPIOBAHb.

MJIA dYacTo BHKOPHUCTOBYETHCS [JIsi TPOTHO3Y 1 KOHTPOJIO JIIKYBaHHS

1eMigyHOi XBOpOOM ceplis, a TaKOX LIMPOKOrO0 CHEKTPY I1HIIMX 3aXBOPIOBAHb.
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[TinBumenunii BMicT MJIA y 610J0T19HUX piIMHAX MOKE BKAa3yBAaTH HA MOIIKOKCHHS
KJIITUH Ta TKaHWH, a TAKOK HAa HAsIBHICTh a00 PU3HMK PO3BUTKY PI3HUX 3aXBOPIOBAHb,
MOB'SI3aHUX 13 OKCUJATUBHUM CTPECOM, TAKUX SIK CEPIIEBO-CYJIMHHI 3aXBOPIOBAHHS,
niaber Ta iHmi. BumiproBanHs piBHS MJIA MoXxe MOMOMOTTH B JiarHOCTHIII
3aXBOPIOBAHHS Ta MOHITOPUHTY 37I0POB'S, a TaKoXX B OIHII €()EeKTUBHOCTI
aHTUOKCHAaHTHOT Tepamii. KpiM 1poro, JauHamidyHa piBHOBara CHCTEMH
«I1OJI-M/]A—aHTHOKCUIAHTH» JEKUTh B OCHOBI TapMOHIHHOTO (hYyHKI[IOHYBaHHS
HEHPOryMOpaIbHUX HUISIXIB PETYJIALIT CYTUHHOTO TOHYCY.

Ha mnpuknaai cnoHtaHHo rinepreH3uBHUX IrypiB jdiHii SHR nHamu Oyno
MOKa3aHo, 10 CTIMKE MiABUIIECHHS apTeplaibHOTO TUCKY Ha Tii Al mpu3BOASTH 110
3MiHU MOP(]O-(DYHKIIIOHATIBHUX XapaKTEPUCTUK MIKPOCYJIMH 1 HEUPOHHUX CTPYKTYP
I'M [1, 2]. MoxHa npunycTUTH, U0 OAHUM 3 KOMIIOHEHTIB MOMKOMKeHHS ['M npu
Al moxe Oytu inTeHcudikamis [1OJI 1 3HMWKEHHS aHTHOKCHUIAHTHOTO 3aXHUCTY
MO3KY.

Mertorw Hamoi podoTu OyJio MPOBECTH MOPIBHSAIBHY XapaKTEPUCTUKY BMICTY
MaJIOHOBOT'O JiajJbJETiTy B TOMOTEHATI TOJOBHOTO MO3KY HOPMOTEH3UBHHX Ta
CHIOHTAHHO T1NEPTEH3UBHUX IIYP1B BIKOM 12 micsIiB.

Marepiaau Tta Meroau. OCHOBHY YacTHHY JOCHIKEHb MPOBEJACHO Ha 0asi
HAayKOBUX MIApo3AuUIiB [HCTHTYTY mpobsiiem KpioGiosorii 1 kpiomeaumman HAH
Vkpainu (ITTIKiK HAH VYkpainn) (M. XapkiB), BianoBigHo 10 3akoHy Ykpainu «IIpo
3aXMCT TBApUH BIJ] KOPCTOKOTO MOBOKEeHHs» (No 3447-1V Bin 21.01.2006 p.) mpu
noTpuMaHHI BUMOT KoMmiTeTy 1HCTUTYTY 3 O10€THKH, Y3TOKEHHUX 3 IMOJIOKEHHSIMU
«EBPOMNENHCHKOT KOHBEHIIIT MPO 3aXUCT XpeOETHUX TBAPUH, IO BUKOPHUCTOBYIOTHCS
JUTSI EKCTIEPUMEHTABHIX Ta 1HITNX HayKoBHX I1iei» (CtpacOypr, 1986).

VYci TBapunu yrpumyBanuch B yMoBax BiBapiio I[IKiK HAH Vkpainu 31
CTaHJAPTHUM XapUYOBUM PAIllOHOM 1 BUIBHUM JOCTYIIOM JI0 1K1 Ta Boau. MaHImy sl
31 IypaM¥ BUKOHYBAJIM B TIEPIIIN MTOJIOBUHI JTHS.

[ypwu minii SHR Oynu 0O6paHi B IKOCTI MOJIEN apTepialibHOI TinepTeHsii [3, 4].
B excriepumenTax Oynm 3amisHi camiii HopmoTten3uBHuX (N) mrypis minii Wistar ta

CHOHTaHHO rinepren3uBHux rypis JiHii SHR (SHR) Bikom 12 micsis.
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Jns omiakm iHTeHCHBHOCTI IIOJI B romMoreHari MO3KOBOI TKaHMHU
BUKOPHUCTOBYBAJIM  CIIEKTPO(POTOMETPUYHMUIA  METOJ  BH3HAYCHHS  IIBHIKOCTI
HakormyeHHss MJIA, sk omnoro 3 mpoxaykriB [1OJI, 3 pearentamm ZeptoMetrix
(CIIA). Cytp metomy momsitae B Tomy, o MJIA yTBOproe 3 TioO6apOiTypOBOIO
KHCJIOTOIO CTIMKWUN 3a0apBJICHUN KOMILJIEKC, IHTCHCHUBHICTh 3a0apBIICHHS SKOTO
nporopiiitHa KoHueHTpamii kinineBoro npoaykry IIOJI [5]. Pienp MJA B
rOMOT€HaTI MO3KOBOi TKAHMHHM KOHTPOJIBHUX 1 EKCIEPUMEHTAIBHUX TBAapUH
00UYHCITIOBANI B MPUCYTHOCTI MPOOKCUAAHTIB (coyii Mopa 1 acKOpOIHOBOT KHUCIOTH)
(inmyxoBane I10J]) 1 B ix BigcyTHOoCTi (crionTanne [10JI).

3a HOpPMaJBHOIO PO3MOAUTY AAaT AJs MOPIBHSAHHSA CEpeAHIX apu(hMETHUYHUX
JIBOX BHOIPOK 3aCTOCOBYBAIM MapameTpuuHui t-kputepit CtbrogenTa. CTaTUCTUYHO
3HAYYIIMMH BBaXKaau BiaminHOCTI 3a p<0,05.

Pe3yabTaTu Ta iX 00roBopeHHs. Pe3yibTaT eKCIEpUMEHTIB MMOKa3aju, 0 Y
BuxigHid peakiii [1OJI piBenp MJIA B romoreHaTi MO3KOBOi TKaHUHH IIypiB JIiHIT
SHR OyB Ha 160% BHIEe 3a aHAJOTIYHHUNA TMOKA3HUK HOPMOTEH3MBHHUX TBapUH
(tabmungt). OTpuMaHi HaMH JlaHl TIATBEP/KYIOTH MOJIOKEHHS TpO Te, M0 MpU
xpoHiyHIH Al' B TkannHax I'M BUXiZHMI pIBE€Hb MPOIYKTY JIIMOMNEPOKCUAAIT Y
Burisini MJIA, 1mo XapakTepusye OKHCITIOBAIBHUN CTpEC, 3HAUYIE IepeBEpIIye
BIIMOBITHUH TTOKa3HUK B MO3KOBIM TKaHWMHI HOPMOTEH3UBHUX IIypiB [6, 7].

Y mnpucyTtHocTi TOpoOKCHIaHTIB (coial Mopa Ta ackopOiHOBa KHCIOTA)
(immykoBane I1OJI) 1 B ix BiacytHocTi (cnontanne [10JI) mporec [1OJI B Mo3KkoBii
TKaHuH1 11ypiB JiHii SHR Takoxx XapakTepu3zyBaBCsl 3HAUHO BUILMMHU MOKA3HUKAMHU
MJIA B mopiBHAHHI 3 KOHTPOJIBHUMH HOPMOTEH3UBHUMU TBapuHaMu (piBeHb MJIA
3poctaB Ha 78 Ta 48%, BIJMIOBITHO).

OTpuMaHi B X0/Ii EKCIIEPUMEHTAEHUX JTOCIIHKEHD PE3YJIbTATH Y3TOKYIOTHCS
3 maHuMH, 10 Oynu omyOJiikoBaHi B pob6oti [8]: Al mpusBoguia A0 PO3BUTKY
nomkopkeHb B rinmokammi I'M mrypiB SHR, Ha 1o BkasyBana mmiJiBHIICHA
MPUCYTHICTh B MO3KOBIM TKaHWHI amONTHUYHHUX KIITUH 1 acCTPOLMTIB, IiJIBUILEHA
ekcrpecis MapkepiB okuciatoBanbHOTO crpecy (INOS 1 gp47phox) 1 amonTHYHHX

perynsaropaux OinkiB (Bax i kacna3za-3).
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Taoauusa
IlopiBHsIIbHA XapaKTePUCTHKA NOKa3HUKIB piBHsA M/IA B TKaHHHAX
TOJIOBHOTO MO3KY HOPMOTEH3MBHHUX i CIIOHTAHHO TiNlePTEH3UBHUX LLYPIB JIHII

SHR Bikom 12 micaniB

['pymna Hmone MJIA/MT MO3KOBOT TKAHUHH
Peaxii I[10J1
BUXI1HA CIIOHTaHHA 1HyKOBaHA
1- HOpPMOTEH3MBHI 0,10+0,01 0,43+0,08 0,51+0,04
11ypH (KOHTPOJIb)
2 - SHR 0,26+0,03 0,64+0,05 0,91+0,12 "

IIpuMiTKa. — 3HAa4yIii BIAMIHHOCTI Bi KOHTpOIBHOI rpymu mypis (p<0,05).

Binomo, mo ocobnuBa HeOe3neka po3BUTKY okcujpaHTHoro crpecy B LIHC
BU3HAYAETHCS 3HAYHOIO 1HTEHCUBHICTIO OKHUCIIOBAJIBHOTO MeTabonismy B ['M,
OCKIJTbKM MO30K MICTHTh BEJMKY KUIBKICTH JmiaiB (10 50% cyxoi pedoBHHH).
Txanuaun I'M MaroTh MiBUILIEHY YYTJIUBICTh O Jli KUCHEBUX paIUKaIiB depes
BHCOKHI BMICT HEHACMYEHUX KUPHHUX KUCIOT 1 KaTexonamiHiB B MmemOpanax ['Eb ta
KIITUHHUX MeMmOpaHax. YTBopenudt B mporeci [IOJI manoHoBuii anbaeriy €
MyTareéHOM 1 Ma€ BHUPAXEHy IUTOTOKCUYHICTh [9—11]. Monudikyrouuit edexr
BTOPUHHUX Ta TpeTUHHUX npoaykTiB [IOJI peanidyerbcs Ba30KOHCTPHUKIIIEIO
apTepion 1 MABUIIECHHSIM 3arajJibHOr0 MepuepruvIHOro Omopy, IO 1 BU3HAYAE POJIb
MJIA B matorenesi Ta nmporpecyBanti Al [9].

Panime Oyno mnokazano [6], mo xponiuHa Al' npu3BOIUTH 10 3MIHH
MOP(PO-(PYHKIIIOHAIBHUX XapaKTEPUCTUK MIKPOCYAUH 1 HEUpOHHUX CTpYKTyp I'M,
30UTbLIEHHS! aKTUBHOCTI OCHOBHUX (DEPMEHTIB €HEPreTUYHOrO META00MI3MY.

Bussnena namu intencudikamis [1OJI (3a piBuem MJIA) B TkanmHax ['M
CHOHTAHHO TinepTeH3uBHUX LypiB JiHIi SHR (B MOpiBHSHHI 3 HOPMOTEH3UBHUMU
TBapUHAMM) MOXE CBITUUTH MPO 3HUKEHHS B HHUX AHTHOKCHIAHTHOI CHUCTEMH
3axucty. I[lomiOui 3minm 1HTeHCcHBHOCTI [IOJI MOXyTh OyTH OAHMM 3 YMHHHKIB
yiikomkeHHss ['M nipu Al 1 cipUyYMHATHA OPYUIEHHS! MO3KOBOT'O KPOBOOOITY 1 pi3HUX
JAHOK MEeTaboJ113My HEPBOBOT TKAaHUHH, IO MIATBEPHKYETHCA PSAIOM pooiT [6, 7].

Bigomo [9-12], mio ToxcuuHa niss ADK BUSBISAETHCS MPU OKUCTIOBATHLHOMY
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CTpeci, SKHA CYMPOBOIKYETHCS PI3KOI I1HTEHCHU(]IKAIIE€D BIILHOPATUKATBHIX
MPOIECIB 1 3HWKEHHSAM aKTHMBHOCTI AHTUOKCHIAHTHOTO 3aXWUCTy B TKaHWHAaX.
[locuneHHs BUIbHOPAIUKAIBHUX MPOIECIB 1 PO3BUTOK CTaHY OKHCHOTO CTPECy €
OJIHIEIO 3 MATOTEHETUYHUX JIAHOK HEBPOJOTIYHMX 1 mcuxiynux nopymens [[HC. ¥V
poborax [7, 9, 11, 12] 6yn0 BCTaHOBJIEHO, III0 OKUCHE TMOIIKOXKEHHS O1IKIB, JIITI IIB
1 HyKJICTHOBUX KUCJIOT 3aliMae MPOBIJHE MICIE B PO3BUTKY 3aXBOPIOBaHb, MOB'A3aHUX
3 HEHpOJEreHepaTUBHUMHU MOPYIICHHSIMA MO3KOBOi TKaHWHHU, SKI € TPHYUHOIO
HE3BOPOTHHUX YIIKO/JKEHb HEPBOBOI TKAHWHH, MOPYIIEHb MCUXIYHUX 1 CTPYKTYPHHUX
bynkmin I'M.

[lizcyMoByIOUM OTpUMaHI B XOJI EKCIEPUMEHTAIbHUX JOCIIIKEHb JlaHi
MOKHA 3pOOUTH HACTYITHUI BUCHOBOK:

Y KOHTPOJBHUX CHOHTAaHHO TrinepTeH3uBHUX IypiB jiHii SHR Bikom 12
MicsaiiB Bmict MJIA B TkanmHax I'M OyB 3HayHo BuimM (B 2,6 pas3u) IIOJ0
HOPMOTEH3UBHUX TBAapWH, IO CBAYUTH Tpo 1HTeHcudikamito mpouecie [1OJI
BHACIIIJIOK XPOHIYHOI apTepiaibHOI TinepTeH31i, XpOHIYHOI 11IeMii TOJIOBHOIO MO3KY

OUX TBAPHH Ta B pGBYJ'IBTaTi oca0JIeHHS MEXaHI13MIB AHTUOKCHUAAHTHOI'O 3aXUCTY.
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IMILTAHTH Y INIACTUYHIN XIPYPIIi:
HOBI MATEPIAJIU TA TEXHOJIOTI'TI

Ks3umoBa CeBaa baxrisipiBHa

HectepuoBa Codisa OnexcanapiBua
Crynentu

Cusuii Makcum IOpiitoBuy

H.men.H, noueHt kadeapu xipyprii Ned XHMY
M. XapkiB, Ykpaina

AKTYyaJIbHICTh: L TeMa, € HaJA3BUYalHO aKTyaJlbHOIO B YMOBAaX PO3BHUTKY
MEINYHUX TEXHOJOTIH, SKi 3HAYHO MOKPAIIYIOTh Pe3yIbTaTH TUIACTUYHHUX OIEpPaIlii,
3MEHIIYIOUM PHU3UKH YCKIAJHEHb Ta MIJABUIIYIOUYM €()EKTUBHICTh JIIKYBaHHS.
BukopuctanHs iHHOBAIlIWHUX MaTepialliB, TAKUX SK MOJIypeTaH 1 MIKPOTaH, Ja€
MO>KJIUBICTh 3HAYHO MOKPAIIMTH IHTErpaliio IMIUIAHTIB 3 OpPraHi3MOM, 3HUKYIOUH
HMOBIPHICTh BIATOPTHEHHSI, 3alIAJICHHS Ta YTBOPEHHS KaIllCYyJIbHUX KOHTPAKTYp, LIO €
MpoO0JIEeMOI0 TIPU 3aCTOCYBaHHI TpaJMIiiiHUX MatepianiB. [lomiypeTaHoBl MOKPUTTS
IMILJIaHTIB, HANPUKJIAJ, AOMOMAaratoTh 3MEHIIUTH WMOBIPHICTh 1H(EKLINA 1 3amaneHb
3aBASKA CBOiM OUTbII BHUCOKIM OiocymicHocTi. Ll maTepianu TakoX MiABUIIYIOThH
€CTETUYHI pe3yJbTaTh, OCKUIbKK BOHHM Kpallle aJanTylThCs A0 TKaHUH OpraHi3Mmy 1
3a0e3meuyloTh NPUPOAHUN  BUIJISA, 3MEHIIYIOYM HMOBIPHICTH  Jedopmarriid.
BnpoBamkeHHST HOBUX TEXHOJIOTIM, TakuWX SK MIKPOTAaHYBAaHHS, JI03BOJISIE
CTBOPIOBATH OUIbII TEKCTYpOBaHI IMOBEPXHI IMIUIAHTIB, IIO CHPHUSIE KpPaLOMY
3pOIICHHIO 3 TKAHWHAMHM, a TAKOXK 3HIKYE WMOBIPHICTh YTBOPEHHS IpyOuX pyOIliB 1
KOHTpakTyp. [HHOBaIIliHI MaTepiajiy Ta TEXHOJOTi He TUIbKU MiABULLYIOTh O€3MEKY 1
JIOBTOBIYHICTh IMILJIAHTIB, ajie ¥ BIIKPUBAIOTh HOBI MOXJIMBOCTI JUISl 3aCTOCYBaHHS
IMIIJIAaHTIB y CKJIAJHUX PEKOHCTPYKTHUBHUX OIEpaIlisix, TaKuX SK PEKOHCTPYKILisS
MOJIOYHHUX 3aJI03, IMIUIAHTAI[lsl B OOJHMYYSl Ta IHIII TUIACTHYHI BTPYYaHHS. 3aBISKU
MOCTIHHOMY  PO3BUTKY TEXHOJIOTIM  BHUIOTOBJCHHS  IMIUIAHTIB, a  TaKOX
BJIOCKOHAJICHHIO METOJIIB IXHBOI IMIUIAHTAIlli, 30KpeMa 4epe3 MIHIMAJIbHO 1HBa3UBHI

MIIX0H, MJACTUYHA XIpyprid cTae OuUIbll e(PEeKTUBHOI, OE3MEYHOI0 Ta JOCTYITHOIO

141



JUTSL TAIIEATIB. YCl 11 acleKTH poOJISITh TEMY HOBHX MaTrepiaiiB Ta TEXHOJOTIH B
IMIUTaHTaIlli HaA3BUYAMHO BAXKIUBOIO [UUIsI PO3BUTKY IJIACTMYHOI XIpyprii B
MaiiOyTHBOMY.

Meta podotu: /locnipkeHHS HOBITHIX MaTepialliB Ta TEXHOJOTIN IMIUIAHTIB y
IJIACTUYHIA Xipyprii Ha TPHUKIAAl IMIUIAHTIB aMepuKaHChbKoro OpeHay Mentor,
HiMerbkoro BupoOHuKka Politec Health, a Takox mosmiypeTaHOBUX Ta MIKPOTaHOBHX
MOKPUTTIB. MeTOI0 € OIliHKa BIUIMBY IMX IMILIAHTIB Ha Oe3meKy, epeKTUBHICTH 1
€CTeTUYHI pe3yibTaTu omeparliii. Pobora BKiIrOYaTHME JOCIIKEHHS 010CYyMICHOCTI
Ta JJOBIOBIYHOCTI IMIUIAHTIB, a TAKOX 1X 1HTETpaIlii 3 TKaHWHaMu opranizmy. Okpemy
yBary OyJie MPUIIICHO MOPIBHSHHIO HOBUX MaTepiajiB II0J0 3MEHIICHHS PU3HKIB
YCKJIaJIHEHb, TAKUX K 1HMEKI[lT, KOHTPAKTYPHU Ta BIATOPTHEHHS.

Marepianu Ta metoam: [[ns nocsirHeHHS MeTH OyJl0 BUKOPUCTAHO Ta
omissHyTo HaykoBi Oasu PubMed, ScienceDirect, Google Scholar, ma ix ocHoBi
MIPOAHAJII30BaHO MOHA 15 MEeIUYHUX CTaTei.

Pe3yabTaTn Ta odroBopennsi: Immiantu POLYTECH Health & Aesthetics
BUPI3HSIOTHCSI BUCOKOIO SIKICTIO Ta O€3IEKOI0, IO MIATBEPIKYETHCS OararopiuHuM
JOCBIAOM KOMMaHii Ta cepTudikali€ro 3a M>KHAPOIHUMHU CTaHaapTaMu. BoHn MaroTh
HU3KY 3HAYHMX T[epeBar, 3aBIsSKH BHUKOPUCTAHHIO HOBITHIX TEXHOJIOTIH, IO
MOKPAIIYIOTh Pe3yJIbTaTH OMEpalliil Ta 3HWKYIOTh pU3UKH YCKIIaaHEeHb. [lopiBHIOIOUN
immmanTd POLYTECH 3 iHmuMu BitoMuMu OpeHaamu, TakuMu K Mentor, MokHa
moOaunuTH KiTbKa OCHOBHUX IiepeBar, SiKi poOJsITh iX Okl €hEeKTUBHUMHU 1
O€3MEeUYHNMU.

Opnniero 3 ocnoBuux 1HHOBAIIM POLYTECH e miniika immnanTiB B-Lite, siki €
NepIIMMU Yy CBITI JIETKUMHU TPYAHUMH iMmIulaHTamu. lle 3Ha4HO 3HMXKYE
HaBaHTAXXEHHSI Ha TKAHWHU Ta 3a0e3neuye IIBUJIIIE BIAHOBJICHHS IICIS OINeparliil.
JlerkicTh TakuX IMILIAHTIB € BaXKJIMBOIO MEPEBArol0 B MOPIBHSHHI 3 TPAIUIIHHUMU
CHIIIKOHOBUMHU IMITJIAHTaMHM, TAaKHUMH sIK Ti, 110 BHpoOasie Mentor. Ockineku B-Lite
MalOTh MEHIIY Bary, 1e Crpusie OUTbloMy KOM(OPTY Ta 3MEHILIEHHIO TUCKOM(OPTY
B MiCIIONIEpAIifHUYN TIEP10JI, OCOOIHMBO IMICIIS BEIMKUX PEKOHCTPYKTUBHUX OTIEpalliid,

A€ BAKJIMBUM € IIBUOKC Bi,Z[HOBJ'ICHHSI.
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Ile onnieto mnepeBaroro imrmantiB POLYTECH € Bukopucranss
MIKpOMOJIiypEeTaHOBUX MOKPUTTIB B iMIuTanTax Microthane. Ile mokputTs Mae BUCOKY
010CYMICHICTb, 1110 3HUXKYE PU3UKH YCKJIAIHECHb, TAKUX SIK KaIlCyJbHI KOHTPAKTYPH,
0 € OJHMUM 13 HAWNOIIUPEHIMUX YCKIAAHEHb MICIA Omepaiiid 3 BUKOPHUCTAHHAM
TPaIUIIMHUX CHUIIKOHOBUX IMIUIaHTIB. KpiM TOro, mojiiypeTaHoBe MOKPUTTS CTBOPIOE
01111 eeKTUBHMM Oap'ep /U1 OaKTepii, 10 JOMOMarae 3HMKYBaTH PU3HUK 1H(PEKITIi.
IMIIaHTH 3 TaKUM TOKPUTTSIM MAarOTh MepeadadyBaHy CTaOlIbHICTB, MO POOUTH X
O1IBII HAMIMHUMHK Ta JIOBFOBIYHMMH B IOPIBHSHHI 3 1HIIUMH TUIIAMHU IMILJIAHTIB,
TaKUMH SIK Ti, III0 BUKOPUCTOBYIOTH I1aJIKi a00 TpaJMIIiiiHI MOMIMEPHI MOKPUTTSI.

[Ile onniero BaxxknuBoro nepeBaroro imiianTiB POLYTECH e ixusa ecteTuka i
NPUPOIHUN BUTIIAN. 3aBIsSKM 30alaHCOBaHIM TEKCTypl MOKPUTTS, IMIUIAHTU
POLYTECH, 3okpema Moaenr MESMO, 3abesneuyiors 10 97% 3a10BOJICHHS
MaIl€HTIB, MO € JyXE€ BHCOKHM TIOKa3HUKOM Yy TMOPIBHSHHI 3 KOHKYpEHTaMH.
ImmmanTi Bim Mentor, Xxoya ¥ MaroTh J00pY SKICTh, 1HOJI HE JOCATAIOTH TaKOTO
PIBHSI MPUPOJHOCTI y BUIJISIAI Ta BIIYYTTI 4Yepe3 OCOOJMBOCTI TEKCTYPH IXHBOIO
MOKPUTTSL.

Immnanty  POLYTECH Takok BUPI3HSIOTBCS CBOEK JIOBTOBIYHICTIO Ta
CTaOUIBHICTIO. IMIUTAHTH 3 MIKPOTIOJIIYPETAHOBUM MOKPUTTAM, K Microthane, matoThb
MPOTHO30BaHy MOBEIHKY B OpraHi3mi, II0 MIHIMI3y€ PU3UKH YCKJIAJHEHb HaBITh
yepe3 Oarato pokiB micias omnepamii. BoHu 3anuimiaroTees  CTaOUIBHUMHU 1
e(eKTUBHUMHU TPOTATOM TPHUBAJIOTO Yacy, 3MEHIIYIOUHM MOTpedy B MOMAIBIIUX
XIpypriuHUX BTPYYaHHSIX a00 3aMiHl IMIUIaHTIB. B MOpIBHSHHI 3 1HIIMMHU OpeHaaMH,
takumMu gk Mentor, immiantu POLYTECH 3a0e3neuyioTe Ouibll CTaOUIbHMIMA
pe3yNbTaT Ha IOBTUI TEPMIiH.

Bcei immantt POLYTECH BurortoBnsitoTbest B HiMeuuwnHi, 110 rapaHTye
BUIMOBIAHICTh HAaMBHUIIUM CTaHAAapTaM SKOCTI Ta Oe3nekn. BupoOHHMITBO
miarBeppkeHo ceptudikarom CE, 1mo cBiqUuTh PO BIAMOBIAHICTE BHMOTaM
€poneiicbkkoro Cow3y Ta CyBOpHMM KOHTpOJIb Ha BCIX eTamax BuUpoOHuirBa. Lle
nigBuiye HamidHicTh iMmIanTiB POLYTECH, mo Bizpi3Hse iX Bif AESKUX 1HIITUX

MapoK, JIe PIB€Hb KOHTPOJIIO SIKOCT1 MOKE OyTH HE TAKUM BUCOKHUM.
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HonatkoBo, POLYTECH akTtuBHO miaTpuMye XipypriB 1o BCbOMY CBITY 4epes
ceoto Axkamemito POLYTECH Tta mporpamy '"IMmmiantu pockoHaoOCTi", III0
3abe3reuye BUCOKUM PiBEHb KBajiikaili JiKapiB Ta 3HUKYE PU3UKHA HETAaTHBHUX
micsIonepaifHuX ePeKTiB.

OcraHHl  JOCHIJDKCHHS TaKOX MIATBEPKYIOTh IepeBary  IMIUIAHTIB
POLYTECH MESMO B nopiBHsHHI 3 Motiva Ergonomix. YV mocnipkeHHi, 110
MOPIBHIOBAJIO YaCTOTY YCKJIAJHEHb MK IIUMH JABOMa OpeH/1aMu, OyJI0 BUSBJICHO, 10
immiantatt POLYTECH MESMO wmaroTh 3HauHO Kpalll MOKa3HUKH O€3MeKH Ta
craburpHOCTI. 3 329 marienTis, 12,8% Manu ycKIagHEHHs, 3 SKUX 26 HAJICKAIH 10
rpynu  Motiva Ergonomix, a HalOUIbII NOIIMPEHUMHU YCKIAAHEHHSAMU Oyiu
npoOsemu 31 3miteHHsM iMmianTiB. Y rpyni POLYTECH MESMO Ttakux Bunajixis
He Oyno, 1 moTpeba B MOBTOPHUX omepallisax Oyma 3HauHo MmeHmow (0,5% mpotu
4,2% y rpymni Motiva Ergonomix). Lli pe3yapTaTi miATBEpIKYIOTh, IO IMIUIAHTATH
POLYTECH MESMO € 6inbin HagiiHUMU 1 O€3MEYHUMU, 3HIKYIOYH WMOBIPHICTD
CEepHO3HUX YCKIAAHEHB 1 3a0€3Meuy0ur JOBrOTpHUBaii Ta O€3MEeUH1 Pe3yIbTaTH.

Orxe, immianty POLYTECH BupI3HAIOTBCS 1HHOBAIIMHICTIO, BHUCOKOIO
AKICTIO, TOBFOBIYHICTIO, TPUPOJHUM BHUIJISAOM 1 O€3IMEKOI0, 10 POOUTH iX OLIbII
e(eKTUBHUMHU Ta HAJIIMHUMU TOPIBHSHO 3 IHINMMU OpeHjgamu, 30Kkpema Motiva
Ergonomix, 3HIKYIOUM PU3UKHA YCKJIAJHEHb 1 3a0€3MeuyrodH Kpaill eCTeTHYHI
pe3yJbTaTH JIJIs MAIIEHTIB.

BucnoBok: MoxHa miacymyBatu, mo Immiantu POLYTECH Health &
Aesthetics 1eMOHCTPYIOTh 3HAYHI NEpeBard B MOPIBHSHHI 3 1HIIMMHU OpeHAamH,
takuMu K Motiva Ergonomix, 3aBIsiKM CBOild 1HHOBAI[IHHOCTI, BHUCOKIN SIKOCTI,
010CyMICHOCTI Ta JIOBrOBIYHOCTI. BuWKOpWCTaHHS JlerKux imIiaHTiB B-Lite,
MIKpPOIOJIIYypETAHOBUX MOKPUTTIB y Mozensax Microthane Ta Bucoka ecTeTuka
immanTiB POLYTECH poGmsath iX edhekTUBHUMHU 1 O€3MeYHUMHU PIMIEHHSIMU IS
NAI€EHTIB, 3HWKYIOUM PU3MKH YCKIIaJHEHb, TaKuWX SK KalCyJlbHI KOHTPAaKTypH 1
3MIIICHHSA IMIDTIAHTIB. JlocmimpkeHHs mokasano, mo iMmiantatu POLYTECH
MESMO maroth Bully cTaOUIbHICTh Ta HaAIWHICTh MOPiBHSAHO 3 Motiva Ergonomix,

30KpeMa 3aBIsSKU BiACYTHOCTI BumnajkiB 3MmimieHHs B rpym POLYTECH Ta 3nauHo

144



MEHII moTpedi B MOBTOPHHUX OIEpalisX. 3riAHO 3 pe3ylbTaTaMH, IMIJIAHTATH
POLYTECH 3a0e3neuyioTh [IOBrOTpHBaNIi, O€3MEYHI Ta €CTETUYHO MPHUPOJHI
pe3yabTaTH, 10 POOUTH IX KpalduM BHOOPOM JIJIs TMAIEHTIB, SKI IIYKAIOTh HaiiiHEe

Ta e()eKTUBHE PIIICHHS AJIs 301IbIICHHS TpyIel Y1 PEKOHCTPYKITII.
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MEPUHATAJBHI YIIKO/UKEHHS HEPBOBOI CHCTEMU: HOBI
METO/IM HEHPOITPOTEKIII|

Maasipenko BikTopist PyciianiBaa

I'puubkoB Biaagucias ApremoBu4

31100yBavi BUIOi OCBiTH Il MenuuHOTO (haKyIbTETY
XapKiBChKOTO HAIlIOHAJLHOTO MEIUYHOTO YHIBEPCUTETY
HayxkoBuii kepiBHUK:

Pubdxa Onena CepriiBaa

K.men.H., acuctent kadeapu nemiarpii Nel Ta Heonartomorii
XapKiBChbKUM HAIllOHATBHUM METMUYHUM YHIBEPCUTET
VYkpaina

AxryanbHicTb: Ilepunaranbhi ymkokeHHss HepBoBoi cucremu (ITYHC)
3aJIMIIAIOTHCS  MPOBIAHOIO MPUYMHOK JUTSAYOI CMEPTHOCTI Ta HEBPOJOTTYHHUX
MOpPYLIEHb y TMAalI€HTIB, [0 BWXWIM. BOHM 4YacTo CHPUYMHSIOTH LiepeOpaIbHUIA
napajiy, KOTHITUBHI W CEHCOpHI posnanu. OcTaHHI AOCHIIKEHHS CIPSMOBaHI Ha
BIIPOBA/KEHHS HEHPONPOTEKTOPHUX CTpaTeriii, IO 3MEHIIYIOTh IOLIKOKEHHS
MO3KOBOi TKaHMHM BHACHIIJIOK TIMOKCii, 1memii Ta 3amajJbHUX MPOIECIB,
BUKOPHUCTOBYIOUH JTOCSATHEHHS MOJIEKYJIIPHOT 010J10T1i Ta KJIIITUHHOI Teparii.

Merta podoru: Oninutu cydacHi miaxoau g0 Hewponpotekiii mpu [TYHC,
30CEPEKYIOYUCh Ha TEpaleBTUUHMX CTpaTerisix, IMmo 0a3yloThbCsl Ha HOBITHIX
HAYKOBUX BIIKPUTTSIX.

Marepianu Ta w™meromm: JlocimikeHHS BHUKOHaHEe Yy QopMaTi onsay
JiTepatypu, 3 BUKopucTaHHsM faHux 3 6a3 PubMed, MEDLINE 1 Scopus. OcHOBHY
yBary MpUIIJICHO pe3ylbTaTaM KIIHIYHUX Ta EKCIEPUMEHTAIBHUX JOCTIIHKeHb 3
BUKOPHUCTaHHSIM aHTUOKCUJIAHTIB, CTOBOYPOBHUX KJIITHH, MOIYJISITOPIB METa00MI3MYy, a
TaKOX TITOTePMIi.

Pesyabrartn gochaimkeHHsi: 3a pe3yinbraraMHu JOCHIKEHHS TINOTepMIYHA
Tepamisi € MPOBIAHUM METOAOM JIIKYBaHHS TIIOKCUYHO-1IIEMIUHOi eHIedanonarii y
HOBOHAPOIKEHUX. 3HIDKEHHs Temrieparypu Tuia 10 33-34°C mporsarom mepmux 6

TOAMH MICJS HApOKEHHS 3HAYHO 3MEHILIYE PHU3UK HEBPOJOTIYHUX YCKIIAJIHEHb 1
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cMepTHOCTI. JlocnipkeHHs oKa3aal 3MEHILIEHHS piBHS cMepTHOCTI Ha 20% 1 TSHKKHUX
HEBPOJIOTIYHUX HACHiAKIB Ha 25%.

AHTHOKCUJIAaHTHA Teparisd, 30KpeMa BHUKOPUCTAaHHA N-aleTUIIUCTEIHY,
MOKpAIllye BWIKUBAHHS HEUPOHIB 3a PaxyHOK 3HI)KEHHS OKCHJIATHBHOTO CTpECY.
[HHOBaIIHI JOCTIHKEHHST BKa3yIOTh Ha MEPCHEKTUBHICTh MIAXO/IB, K1 CIIPSMOBaHi
Ha 3MEHILIEHHS IJIKOJI3y B acTpolMTax 1 Mepedady eHeprii HehWpoHaMm uepes
MITOXOH/IpiaJIbHUM MEPEHOC, IO CIPUSE BITHOBICHHIO (DYHKIIII MO3KY.

CtoBOYypOBi KJIIITUHHU, OCOOJIMBO ME3€HXIMaJIbHI, I€MOHCTPYIOTh 3JaTHICTh 0
BiJIHOBJIEHHS YIIKOMKEHUX HEHpPOHiB. IXHE BBEIEHHS CIIPHAE 3HIKEHHIO 3alaabHOi
BIIMOBIZI Ta CTUMYJALII pereHepatMuBHUX mpoleciB. Jlocnmiaum Ha TBapuHax
MIITBEPAWIIH, 110 Il METOJIMKA 3MEHIIIYE PO3MIP YpaK€Hb MO3KY MICIs 1IIEMIi.

MiTtoxoHapianbHa MIATPUMKA — 1€ HOBITHIM MIAXiA, SKUA nependadae
nepenayy  MITOXOHJIpIA Bl  acTPOIMTIB JO HEWPOHIB 4epe3 MeXaHI3M
HU3BKOILIOTHOTO Jjinomnporein-peuentopa (HJIIIL). I[s crpareris 3abe3neuye
3MEHILECHHS TOIIKOUKEHb HEPBOBOI TKAHMHHM BHACIIJOK TIMOKCIi, MATPUMYIOUH
E€HepreTUYHMl O0anaHc y HeMpoHax.

ImyHOTEpamisi, copsiMOBaHa Ha  MOMAYJSIIO  MIKpODIli, JEMOHCTPYE
MEpPCIEKTUBHICT, y 3MEHIIEHHI 3amajibHOl peakiii. [IpoTu3amanbHi areHTu
e(eKTUBHO OOMEXYIOTh MOJANbIIN YIIKOMKEHHS MO3KOBOI TKAaHWHU Ta 3HIKYIOThH
PHU3HK PO3BUTKY XPOHIYHUX HEBPOJOTIUHUX TOPYIICHbB.

BucnoBku: HoBiTHI HEHUpONPOTEKTOpHI METOAM, Taki SK  Teparis
CTOBOYpOBMMH KJIITUHAMU Ta MITOXOHJpialbHA MiATPUMKA, JEMOHCTPYIOTh BEIUKUN
noteHmian y 3meHmeHHl Tskkocti [TYHC. Tlomanpmii kimiHIYHI BUIIPOOYBaHHS Ta
BJIOCKOHAJICHHSI TEPANeBTUYHUX MPOTOKOIIB € KPUTUYHO BKIMBUMH JIJISl 1HTErpartii

[UX MIAXOAIB y MPAKTUUHY MEIUIINHY.

BUKOPUCTAHI J/KEPEJIA:
1. Zhou J. et al. Astrocytic LRP1 enables mitochondria transfer to neurons
and mitigates brain ischemic stroke. Cell Metabolism. 2024;36(9):2054-2068.
2. Perlman JM. Neonatal Hypoxic-Ischemic Encephalopathy: Management
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and Outcomes. Clin Perinatol. 2022;49(1):27-38.

3. Rocha-Ferreira E, Hristova M. Plasticity in the Neonatal Brain
Following Hypoxic-Ischemic Damage: Neuroprotective Mechanisms and Treatments.
Front Pediatr. 2016;4:140.

4, Davidson JO et al. Emerging therapeutic strategies for neonatal hypoxic-

ischemic encephalopathy. Semin Perinatol. 2021;45(3):151435.
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VIIK 617
MPOBJIEMA JIATHOCTHUKHM TA JIKYBAHHS TOCTPOI KHIIIKOBOI
HEIMPOXITHOCTI Y BATITHUX )KIHOK

MuxaiisioBuna Oubra BacusiBHa,

3100yBay BHILOT OCBITH MEAUYHOTO (PaKyIbTETY
I'onyaposa Harans MukoJjiaiBHa,

n.Meq.H., podecop, mpodecop kabeapu xipyprii Ne2
€sTymenko Onexcanap BacuiboBua

Ph.D, acuctent kadenpu xipyprii Ne2

XapKiBChbKHI HAI[IOHAIbHUN METUYHUN YHIBEPCUTET
M. XapkiB, YKkpaina

Anoranisi. ['octpa xumkosa Henpoxiguicte (I'KH) mig yac BariTHOCTI — 11€
HE3BHYHE Ta CEpHO3HE YCKIIATHEHHS, IIO0 TOB’s3aHE 13 BHUCOKOI MAaTEPUHCHKOIO
cMepTHICTIO. CUMITOMHU LIBOTO CTaHy € HeCcenu(PIYHUMH, a ONEPaTUBHE JIKYyBaHHS
OB’ S13aHO 31 3HAYHUMH pU3UKaMHU ISl BariTHOI Ta oy [1].

KuarouoBi caoBa. XipypriuHa marojoris, BariTHICTb, TOCTpa KHIIKOBA

HEIPOXIJHICTh, YCKJIaTHEHHS.

Meta podooTu. KumkoBa HepoXigHICTh € IarHOCTUYHUM BUKJIMKOM IIiJT Yac
BariTHOCTI, OCKUIbKM CHMITOMAaTHKa MOXE HarajJyBaTH IHIII aKylIepchKi abo
racTPOEHTEPOJIOTIYHI 3aXBOPIOBaHHA. PaHHe XipypriyHe BTpy4YaHHS CYTTEBO 3HUKYE
PUBHMKHM JI1 MaTepl Ta IJIOAY, TOMY OIVISII CY4acHMX MIAXOIIB JO JIarHOCTUKHU Ta
JIKYBaHHS € BaXJIMBUM Yy KOHTEKCTI TOKpAIIEHHS SIKOCTI HagaHHS MEIUYIHOI
JomoMoru [2].

Marepiaau ta meroau. Jis gocmipkeHHsT mpooieMu 0ysio MPOBEACHO OTJIST
HaykoBuX ctatelt 3 matgopm PubMed Ta ScienceDirect.

Pesyabtatn Ta oOroopenHsi. Ilpubnuzno y 1 3 500 >xiHOK BariTHICTh
YCKIAIHIOETHCA HEAKYIIEPCKOI XIPYpPridyHOI TaTojioriero. Hailbinpin 3BUYHUMU €
Takli CTaHi SK AaNIeHIUIUT, XOJCIUCTUT, TaHKPEaTUT Ta TOCTpa KHIIKOBA

HeMnpoxiaHIcTh. YacToTa ocTaHHKOT cTaHOBUTH Bif 1 Bumanaky Ha 2500 BaritTHux 10 1
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Bumanky Ha 16709 BaritHux. ['ocTpa KHUIIKOBAa HEMPOXIAHICTH YacTO MOTpeOye
XIpypriYHOrO BTPYYaHHs, IPOTE MOXIIMBO ¥ KOHCepBaTHBHE JiKyBaHHsA. Ha xainb,
Take BTPYYaHHS MOB’s3aHE 3 JOBOJI BHCOKOIO MaTEPUHCHKOIO CMEPTHICTIO — BOHA
csirae 6%. CMEpTHICTD IOy e BUIIA — OJn3bK0 26% [3].

['ocTpa KuIIKOBa HEMPOXIIHICThH MiJ Yac BariTHOCTI YacTillle TPAIUIIEThCS Y
KIHOK, y SKUX BKe OyJIM MPOBEJICHI XipypriuHl BTpYYaHHS Y YepeBHIN MOPOKHUHI y
MuHynoMmy. barato aBTOpiB 3a3Ha4aiOTh, IO OCTAHHIM YacoM BHUMAAKH TOCTPOI
HETMPOXITHOCTI KHINIKIBHUKA TIiJT Yac BariTHOCTI CTaJdd OUIbII YacTHUMH, IO
MOB’SI3yIOTh 13 MOIIMPEHHSIM OXHPIHHSA Yy JKIHOK Moiyonoro Biky [2, 3]. Ilpore
JOCTIKEHHS I[bOTO CTaHy € BAXKKOIO 337]a4€t0, aJKe BiH € PITKUM.

Toit ¢akr, mo mexaniuna ['KH nHaliyacTinie BMHUKAae Ha MI3HIX TepMiHaxX
BariTHOCTI, MOSACHIOIOTH THUM, IO MaTKa 30UIBIIYEThCS y po3Mipax ¥ Ha (QoHI
YaCTKOBOI OOCTPYKIIi KHIIKK 1€ TPU3BOAMTH 10 il MOBHOI oOcTpykmii. Tak
Zhao X. Y. Ta cmiBaBT. CIOCTEpIrajd HACTYMHHHA KIIHIYHMA BUmagok: 31-piyHa
KIHKa Ha TE€pPMIHI BariTHOCTI 36+2 THXHI 3BEpHYJAcCsA J0 BIJIIJICHHS HEBIAKIAIHOT
JIOTIOMOTH 3 TIPOTPECYIOUUMH CIIa3MaMH B JKUBOTI, HYJJOTOIO Ta OJIOBaHHSM >KOBUIO.
V3]l 4epeBHOI MNOPOXKHUHU TMOKA3aJl0 pO3IIMPEHHS KHUIIKKM. KoM rorepHa
Tomorpadisi BUSIBUJIA O3HAKK 3BOPOTHOTO MOBOPOTY CEPEAHBOI KHUIIIKHU 13 3aBOPOTOM
kumky. [licns  KoHCymnbTalii akymiepa BariTHICTh TME€pepBald Ta MPOBEIH
EKCIUIOPATOPHY ONEpallil0 Ha 4epeBHIM mnopoxHuHI. Il dac omepailii BHUABIEHO
HEJIOCTaTHE MPUKPITUICHHS OpMX1 TOBCTOI Ta TOHKO1 KuIok. [IpaBa 06010Ba KuIka
Ta OpuKa TOHKOI KHIIKKM OylIM TMEepeKpydeHl, CHOCTEpPIraBCs HEKPO3 KHILIKH.
JIBaHaMIATHTIAIA KUTITKA 1 TBAHAIIATUIIANIOT KAIITKKA OyJIM BUTHYTI TIEPE]T MTOTIEPEYHO-
000/10BOI0 KHILIKOIO, a TIONEPEUH0-000/10Ba KUIIIKA MPOXOAUJIa Yepe3 TyHeIb M03a1y
KopeHsi Opwxki. Byno miaTBepKeHO 3BOPOTHUI MOBOPOT KHUIIKK 13 3aBOPOTOM.
Bupizana HeKpoTUYHA KHUITKAa Ta MPOBEJEHA PEKOHCTPYKIlISI OPYKI TOHKOI KHIIKH.
[Ticns omeparii mamienTka oxy»kana. [licas BUMMCKM 3 JIKapHI TaIll€eHTKa Ta i
JIOHBbKA TTOYYBAJIUCS JOOPE MPOTATOM §-MICIYHOTO TIEPIOy CIIOCTepeKeHHS [4].

JliarHOCTHKa LIOTO CTaHy € 3aTPyIHEHOI0 — JOCHIDKEHHsS OpraHiB 4epeBHOI

MOPOXKHUHU Ha TMI3HIX TEpMiHaX BAariTHOCTI € BUKIWUKOM s Jikaps. [lpore
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JOCTIIKEHHS MOKa3yloTh, 110 KT Ta peHTreHiBchbke JOCTIIKEHHS € MPUUHATHUM AJIs
BariTHUX. Tak, pajiamiiiHe HaBaHTa)KEHHS Ha BariTHy MiJ dYac 3BUYATHOTO
peHTreHiBCchKoro nociimpkeHusackiaagae 100 wmimipan, ¥ npu KT-mocmimkeHHl —
omm3eko 3,5 pan. LI mo3u 3HAYHO HIDKYE 3a Ti, MO € HEOC3MECUHUMH IS TUIOAY, U
BOHU HE 3/IaTHI CTaTU MPUYUHOIO aHOMAaTIl PO3BUTKY IUIOMY, 3aBMEPJIOi BariTHOCTI
tomo. KT-m1ocmipkeHHsT Ma€e IOCTaTHIO YYTJIUBICTh Ta BUCOKY CIEHU(BIUYHICTh, TOMY
BOHO € PEKOMEHJIOBAaHWM IIiJ] 4ac JiarHOCTUKU mboro cra”y. Tak, Dholoo F. Ta
CIIBAaBT. HABOJATH IIKaBUM KIIHIYHMHA BUMNAJOK OaraTOIUIIIHOI BariTHOCTI,
YCKIAAHEHOI TOCTPOIO KHIIKOBOIO HEMpoXimHicTio. Tak, y Keicl 3a3Hayanoch, IO
OaratoruiiiHa BaritHa 31 pik, 38 THXKHIB 1 6 HIB BariTHOCTI; IOCTaBJIEHA J0 JIIKapH1
3 2-JIC€HHUM aHamMHe30M Au(y3HOTO OOJII0 y KMBOTI Ta BIAYYTTSIM PO3TITHEHHS.
[TouatkoBe OOCTEKEHHS HE HAAaBajlO >KOJHUX O3HAK HEMPOXITHOCTI, OKPIM JIETKOi
OomrouocTi B emiracTpii. 3 9YacoM CHUMIITOMHU TMOTIPIIMIKCSA, 1 Mali€HTHI Oyso
BUKOHAHO KOJIOHOCKOIIIO Ta KOMIT IOTEpHY TOMOTpadir0 4epeBHOI MOPOKHUHU Ta
Ta3a 3 KOHTPACTOM; 1[0 y CBOIO Uepry BKa3ajio HA HASIBHICTh 3aBOPOTY CJIINOT KHUIIIKH.
XBopa OyJa JocTaBjIeHa B ONEpaIliiiHy IJisi €eKCTPEHOI MPaBOOIYHOT TeMIKOJIEKTOMIT 3
(dhopMmyBaHHAM KiHIIEeBOi 11eocTomu. [1i yac onepartii B ciimii KA 0yau moMideH1
TUISTHKA HEKPO3Y, sIKI BKa3yBaJld Ha 3arpo3y nepdopairiii [5].

Bukopuctanas KOHCEpBAaTHUBHOI Teparii MOBHHHO OYTH PO3MOYATO y TMEPILy
yepry. Jlo HUX BXOSTh Ha3oracTpajbHa JEKOMIIPECISl, BHYTPIIIHHOBEHHE BBEJCHHS
CHA3MOJITUYHUX TpenapariB. XipypriyHi METOAM JIKYBaHHS OOUPAIOTh Y BUIAJIKY
Hee(DEeKTUBHOCTI KOHCEpBAaTUBHOI Tepamii abd0 X y BUNAAKY BHSIBJICHHS O3HaK
AUCTpeCy TUIOAY a00 O3HAK ieMil KUIIKiBHUKA [6].

BucnoBku. PanHsg giarHOCTMKA Ta BTPYYaHHS MAlOTh TEPIIOYEPrOBE
3HaueHHd. OcoOJiMBe 3HAYEHHA MAalTh PEHTreH uepeBHOI mnopokHuHu Ta KT.
XipypriuyHe JIKyBaHHSI IIMPOKO BBAXKAETbCA OCHOBHUM METOJOM JIIKYBaHHS.
Knininpcram HEOOX1IHO Mam'siTaTy MO el PIAKICHUI 1arHO3, sIK TPO TMOTEHIIIHY
MPUYHUHY OOJII0 B >KMBOTI Ta KUIIKOBOT HEMPOXIAHOCTI; OCOOJIMBO y THUX BariTHUX

KIHOK, SIK1 MatOTh (DaKTOPH PU3UKY.
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YK 616-006
THCYJIHOMA Y JITEW: KJIITHIYHI ITIPOSIBUA, MOJIEKYJISIPHI
MEXAHI3MH TA CYYACHI IIIAXOAU
A0 JTIATHOCTHUKH 1 JIIKYBAHHSA

OmMmenbuenko Osiena BosioaumupiBHa

Homnent kadenpu nemaiatpii Ne 1 ta neonartosorii XHMY
IyrHenko IBan OuiekcanapoBu4

ToponoBcebkuii Cepriii BsuecsiaBoBuu

CrynenTtu

XapKiBChKUM HAIllOHATLHUN MEUYHUI YHIBEPCUTET

M. XapkiB, YKpaiHa

IlepenymoBu: IHCynmiHOMa — 1€ pIAKICHA TOPMOHAJIbHO-aKTHUBHA IyXJMHA
B-KJIITUH MIIIUTYHKOBOI 3aJI03M, SIKa HaJIMIPHO BHUPOOJISIE 1HCYIIH, CIPUYUHSIOUU
TIMOTIIIKEMII0. 3a JaHUMH, 3arajibHa 4acToTa 1HCYJIHOMHM CTaHOBUTH MPUOIU3HO 1
Bumagok Ha 250 000 mromeit Ha pik, 1 B JUTAYIA MOMyJSMil [ MyXJIMHA
3YCTPIYalOThCA BKpal piaKo, juie 0au3bko 4,7%. Y OUIbIMIOCT]I BUNAIKIB IMyXJIMHA
noOposiKicHa, ajle MOXe OyTH 3JO0SKICHOIO a0 acoIlifoBaTUCS 31 CHaJKOBUMH
curapomami [1]

KuarwuoBi ciaoBa: autaui xBopoOu, iHcymiHoma, MENI, rimormikemis,

MOJIEKYISIPHUI MEXaHI3M.

Marepiaau Ta MeTOIHU

VY po6oTi HaBeACHO pe3yJbTAaT aHANI3y JOCIIKCHb B IOITYKOBUX CHCTEMax
Google Scholar, PubMed, CrossRef.

Kainiuni  mposiBu:  T'imoriikemiss — OpOSBISIETbCS  PI3SHOMAHITHUMU
CUMIITOMAMH: €Mmi30Au CIA0KOCTI, TMITIMBOCTI, TPEMOPY, TOJOBHOTO OO0,
MOpYUIEHHSI 30py Ta 3amaMopoyeHHs. [{iTh MOXyThb BiguyBaTh TPYAHOLI 3
KOHIICHTpAIlI€I0 YyBaru, ApaTiBIUBICTh, aXX JI0 BTPaTH CBIIOMOCTI ab0 Hamamib.
Bracniiok 3HMKEHHS PIBHSI IIYKPY B KPOB1 MOXKE€ PO3BUBATHCS HABITh KOMa. Tak sK
CUMIITOMH 1HCYJTIHOMHM MOXXYTh OyTH HENOCTIMHMMM Ta HarajyBaTH 1HIIl CTaHU 1€
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YCKIAIHIOE J1arHOCTUKY. [IyXiTMHa 4acTO BUSBISETHCS BUIAIKOBO, TPOTE BHUSIBICHHS
MIBUIIEHOTO PiBHA 1HCYJIIHY B KPOBI ITiJT YaC TIMOTIIKEMIYHUX €Mi30/IiB € KITFOYOBUM
MOMEHTOM Y IIOCTAHOBIII AiarHo3y. [2]

MouiekyasipHa 0i0J10Tisl Ta reHeTUYHA MEPCIEeKTUBA

VY niteit iHCyJliHOMa Mo)Ke OyTH YaCTUHOK CHAJKOBHX CHHAPOMIB, 30KpeMa
MHOXXHHHOI eHA0KpuHHO1 Heorasii Tuny 1 (MEN-1), ska 00yMoBiIeHa MyTallisIMU B
reri MENL. Ileit ren koaye G110k MEHiH, KU i€ K Cympecop myxJuH. MyTarlii B
MENT1 BusBnstorhes y 6mu3bko 10-15% BUMaaKiB 1HCYJTIHOMH Yy MOJIOJUX TIAIlIEHTIB.
Pigme myxiauHM MOXXYTh OyTH acoIliiioBaHi 3 1HIIMMH T€HETUYHUMH MOPYIICHHIMH,
HAIPUKJIAJ], MyTaIlisIMH B T€HaX, [0 BIUTMBAIOTHh HAa KIITHHHUHN ITUKII 200 MeTaboIi3M
rioko3u. ['inepcexpertist iHCYNIiHY 00yMOBJIeHAa aBTOHOMHOIO aKTHUBHICTIO [-KJIITHH,
10 YaCTO MOB'I3aHO 3 AHOMAJIBHOIO EKCIIPECIEI0 OUIKIB, K1 PETYJIIOI0Th BUBLILHEHHS
TOPMOHIB. AHaJI3 eKchpecii penentopiB comaroctatuHy (Hampukiaa, SSTR2 i
SSTRS) mae 3HayeHHs [ BUOOpY Tepamii, OCKUIBKM IIi PELENnTOpu MOXYThb
CIyTyBaTH MIIICHHIO JIJIS TIPEnapaTiB, M0 3HWKYIOTh AKTHBHICTh MyXJIUHH [3, 4]

MouJiekyasipia giarHoctuka: BukopucTaHHS TE€HETUYHOTO TECTYBAHHS
(manpuknan, cekBenyBanHd MEN1) nonomarae y BU3HaueHH1 CIaJIKOBOIO PU3UKY Ta
PO UIAKTUYHOMY MOHITOPUHTY WieHiB ciM’i. CydacHi METOAM, TakKi sIK METO]
MYJIBTHILIEKCHOTO 3B’ si3yBaHHs 1po0 (MLPA), 103BONISIFOTh BUSBUTH BETUKI JeNelii
B reHi MENI, sixi He 3aBX1 BUSIBJIAIOTHCS CTAHAAPTHUM CEKBEHYBAHHSIM.

licrosoriuni Ta imyHoricrosoriuni jgociaimxkeHHss:  MikpockomniyHe
JOCIIKEHHS 1THCYJIIHOMU 3a3BUYall MOKa3ye HAsIBHICTh MyXJUHU, 110 CKJIAJA€THCS 3
KIITAH, CXOXXMX Ha OeTa-KIITMHU MIJUUIYHKOBOI 3aJ03M, $Ki BIANOBIIAIOTH 3a
BUpOOsIeHHs 1HCymiHy. L1 kiniTuaEM 9acTo GOpPMYIOTh KOMMAaKTHI ab0 TpabGeKysipHi
CTPYKTYpPH, a B JAESKHMX BHIAQJKaX MOXYTb OYyTH MPHUCYTHI aTUMOBI KIITUHU 3
BUpaXEHUMHU oO3Hakamu mnpomideparti. IlyxnamHa 3a3Buvail mae 10OpOSKiCHHIMA
XapakTep, OJHAK MOXXe OyTh 1 BOTHHUIIEBOK abo  1HQUIBTpaIliitHO.
IMyHOTICTOXIMIYHE JOCHIKEHHSI € BAXJIMBUM JJIs1 MIATBEP/KCHHS J1arHO3y
1HCYJIIHOMH, OCKUIBKM 3a JIONOMOTOI0 CHEIU(PIYHUX aHTHTUI MOKHA BHUSBHUTH

MIJBUILIEHY E€KCIPECII0 1HCYJIHY B MYyXJMHHUX KIITHHax. KpiM Toro, y OulbLIOCTi
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BUIAJIKIB MMyXJUHHI KJIITUHHU MO3UTHBHI HA 1HCYJIIH, @ TAKOXX MOXKYTh IEMOHCTPYBaTH
MO3UTUBHICTh JIO IHIIUX MapKepiB, TaKUX SK XPOMOTpaHUH A Ta CHHTAKCHH, IO
J0TIOMarae BU3HAYUTH iX HEHPOCHIOKPUHHE MOXOKEHHS. [4, 5]

JlikyBanns: Bxiiogae B cebe XipypuiHi IHTEpBEHIIi MO TUITY EHYKJiailis
IYXJINHHU, B JACSIKUX BUIIQJIKaX MOKJIMBA PE3€KI[isl YaCTUHU MiIIUTYHKOBOI 3aJ103H.

MenukaMeHTO3HE JTIKyBaHHS MO)KE BKJIIoUaTu B cebe 2 nursixu. Ilepmmii — ue
XiMioTepaneBUYHe JIKyBaHHS, MPH METACTaTUYHOMY BapiaHTI MyXJIUHH abo MpH
PELMIMBYIOYOMY  3aXBOPIOBAaHHI, TakK0XX  BUKOPUCTOBYIOTbCS Y  BUIJISAL
HE0a/1’ FOBAaHTHOI UM MITPUMYIOUOi Tepani Ipu Hepe3eKTa0ENbHIN MyXJIHHI.

Mosxxe OyTH rpyna IUTOCTATHUKIB, TaKUX SK TeMO030Ji0Mix (TeMoaai) abo
¢propypanmi, a TakoX Npenaparu, o OJOKYIOTh aHT10reHe3 abo MeTacTa3yBaHHS,
HAIPHUKIIaJl, COMAaTOCTATHHOBI aHayoru (Octreotide), siki He € XiMiOTepaITeBTUIHUMHU
npenapaTamu, ajie e(QEeKTUBHO KOHTPOJIIOIOTh TOPMOHAJIBHY AKTHUBHICTH MyXJuH.Ta
JIPYTUi NUISX — MATPUMYIOYa Teparlis B MICISONepaTUBHOMY MEPIoal JJisi KOPEKIIil
PIBHS LIYKPY, TIATPUMII MeTa00J13My Ta 00pOTHO1 3 MmiciasgonepaliiiuM crpecom abo
MOXIIMBUMH 3allAlIbHUMU TIporiecamu. [6]

BucnoBok: B panHIi poOOTI MM TpoaHanmi3yBajid Ta OMNUCAIU KIIHIYHI
MPOSIBU, MOJICKYJISIPHI MEXaHI3MM, T€HETHYHI1 acleKTH Ta JIKyBaHHS 1HCYJIIHOMH,
PIIKICHOI TOPMOHAJILHO-aKTUBHOI TYXJWHU Y [HITeH, SKa HaAMIPHO BUPOOIsiE
1HCYJIIH, 110 MPHU3BOJUTH JI0 PO3BUTKY TrinoriikeMii. ModaeKymsipHi AOCTIIKEHHS
MOKa3yl0Th, 1[0 1HCYJIIHOMHU B JIITE€H 4acTo moB's3aHi 3 myTaiisimu B reHi MEN1, mo

MPU3BOJIUTH A0 MOpyLIEeHHS (QYyHKIII MEHIHY — OLIKa, IKUH € CyIPecOpOM MyXJIHMH.
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YVIK 616.24-002:612.017
OCOBJIUBOCTI IMYHHOI BITOBII B 3AJIEXKHOCTI
BI1J ETIOJIOI'TI THEBMOHII

Ocranina Tersana I'eopriiBHa

KaHJUJaT MEANYHUX HAyK

kadenpa 3araabHOI METUIIMHH 3 KypcoM (Pi3UUHOI Tepartii
JoBxenko BikTopisi BopuciBna

cTyAaeHTKa 2M Kypcy ®MT/IP

JIHIMPOBCHKUM HAITIOHATBHUN YHIBEPCUTET

imeH1 Onecst ['onuapa, Ykpaina

AHoTanis. [IpoBeneHe nOCIIKEHHS MIJKPECIIOE Ba)XJIMBICTh BpaxyBaHHs
TeHJIEPHUX Ta BIKOBUX OCOOJMBOCTEW MpU OOCTEXKEHHI MALIEHTIB 3 BIPYCHUMH 1
OakTepialbHUMU MTHEBMOHISIMU. OTpuMaHi AaH1 JO3BOJIATH OUIBII MEPCOHI(IKOBAHO
MIIXOJUTU 10 BHOOPY TEpaleBTHUUHUX CTpATEeriil Ta MOKPallyIOTh PO3YyMIHHSA
IMyHONaTOreHe3y 3axXBOpIoBaHHSA. HoBU3HA AOCHIIKEHHS MOJIATae y JETalbHOMY
aHaji3l BIJIMIHHOCTEH IMYHHOI BIJIOBIJI 3aJ€XHO BIJ CTaTi, BIKYy Ta TI'PYIOBOL
MPUHAIEKHOCTI 30yAHMKAa TMHEBMOHII, 110 BIJAKPUBAa€E HOBI MEPCHEKTUBHU JIs
1HIMB1Ayal130BaHOT MEIUIIMHH.

KuarouoBi ciioBa: OakrtepiaJibHa MHEBMOHIS, BIDYCHA IHEBMOHIS, IMyHHa

BIIMOBI/b, IMYHOTJIOOYJIIHU KPOBI.

[lneBMOHISI — 1e TOCTpe I1HQEKIiiHE 3aXBOPIOBAHHSA JIET€Hb, SKE
XapaKTepU3y€eThCsl 3aMaJICHHSIM ajlbBEOJI T4 HABKOJMIIHBOI JIETEHEBO1 TKaHWHU [1].
B nam yac maGopaTopHi JOCHIIKEHHS TIPU BIPYCHUX Ta OaKkTeplaJbHUX IMHEBMOHISNX
€ 1y’K€ BOXXJIUBUMHU 3 JEKUTbKOX MIPUYUMH:

1. Jliarnoctrka Ta kmacudikamis. IMyHOIOTIYHI JOCTIIKEHHS TOTIOMArarTh
PO3pI3HATH BIpYCHI Ta OakTepiaibHI MHEBMOHII. BUKOpUCTOBYIOUYM MOKAa3HUKH, TaKi
AK KUIBKICTh JIEUKOUUTIB, piBeHb C-peaktuBHOro 0inka (CRP) Ta mpokaiblLMTOHIHY,
Jikapi MOXYTh BuU3HauWTH Tum iHQekuii. lle mgo03Bossie MpU3HAYKUTH TIPABUIHHE
JIKYBaHHS 11I€ 0 OTPUMAaHHS pe3yJIbTaTiB 0aKTepi0JIOTIYHOTO MOCIBY [2].
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2. IlporHo3yBaHHsI Ta MOHITOPUHT. IMyHOJIOT1YHI TOKa3HUKU JT03BOJISIIOTH HE
JMIIE T1arHOCTYBATH, aje ¥ MporHo3yBaTH mepedir xBopoou. Hampuknaa, BuCOkMii
PIBEHB JICSIKUX ITUTOKIHIB MOXKE CBIAYMTH PO BaXKKUM TepeOdir MmHeBMOHII. Takox,
MOHITOPHHT 3MiH IIMX MMOKa3HHUKIB MOXKE€ BKa3yBaTH Ha €()EKTHUBHICTH JIIKYBaHHS Ta
IIBHAKICTh BIAHOBJICHHS [3].

3. PO3BHUTOK NEPCOHANI30BAHOIO JIKYBAaHHA. 3HAaHHS TMPO I1HAWBITYalbHI
IMYHOJIOT1YHI peaKIii marieHTa J03BOJISIIOTh aIalTyBaTH JIIKyBaHHS ITi1 KOHKPETHUN
BUIMAJOK 3aXBOPIOBAHHS: II€ BKJIOYA€ BHUOIP BIAMOBIIHUX JIKAPCHKUX 3acO0IB,
J03yBaHHS Ta TpUBANICTH Teparii. [lepcoHanizoBaHMii MiAXig CHPUSE OLIBII
e(peKTUBHOMY Ta IIBUIKOMY OJy>KaHHIO HalieHTa [4].

4. Po3poOka HOBUX BakIMH Ta MAXOAIB JI0 Teparmii. IMyHonoriuHi
JOCIIKEHHS BIAITPalOTh KIFOUYOBY POJIb Y PO3POOII HOBUX TEPANEBTUYHUX METO/IIB
Ta BakIMH. BuBUeHHs IMyHHOI BIATOBI/I Ha pi3HI MATOI'C€HU JIOIIOMAarae 3HauTH HOBI1
TOYKM BIUIUBY [IJII MEIMWKAMEHTIB Ta CTBOPUTU €QEKTUBHINI BaKIUHHU, K1
3a0€3MeUyI0Th TOBrOTPUBAIUM 3aXUCT [5].

5. Tlpodinaktuka yckiaaaHeHb. JOCTIIKEHHS IMYHOJIOTIYHUX TTOKa3HUKIB
MO’KE JIOTTIOMOTTH BUSIBUTH TAIIEHTIB 3 I IBUIIICHUM PU3HKOM PO3BUTKY YCKIIaTHCHbD,
TaKUX SIK CEMCHC YW TrocTpuil pecmipatopuuii auctpec-cuaapom (I'PIC). Ile
JI03BOJISIE  BYACHO BXUTH TMPOQPUIAKTUYHI 3aXOAM Ta TMOKPAIIUTH pPe3yJIbTaTu
nikyBaHHs [6].

IMyHOJIOTIYHI MapKepu I0MOMAararTh JIKapsM OLIHUTH IMYHHY BIiATOBIIb
OopraHi3Mmy Ha 1H(EKI0, IarHOCTYBATH TUIl THEBMOHI1 (BIpyCHa YU OakTepiaibHa),
MIPOTHO3YBAaTH IMepedIr 3aXBOPIOBAHHS 1 BUOMpATH HaWOLIbII €()EKTUBHY CTPATETIIO
nikyBanHs [7]. Hampuknan, migBumenuii pieab 1L-6 1 CRP moxxe BkasyBaTu Ha
rocTpe 3amnajeHHs, TOl sIK BUCOKUW piBeHb IgG CBIMUUTH MpO HASBHICTH TPUBAJIOTO
imyHirety [3].

IMyHOJIOT1YHI MOKAa3HUKUA MOXYTh OYTH BUKOPHUCTaH1 1 JUIsl MPOTHO3YBaHHS
TSPKKOCTI 3aXBOPIOBAHHA: BUCOKUW pIBEHb NMEBHUX LUTOKIHIB MOXE BKa3yBaTH Ha
OLIBII BaXKUH Iepedir XBOPOOH, IO JIO3BOJISIE BXKHUTH JOJATKOBHX 3aXOJIIB IS

ctalbimi3allii crany narieHnra [8].
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Meta qociaizKeHHsI: BUBUUTH T€HJIEPHI OCOOIMBOCTI IMyHHOI BIIIMOBIAL TpU
BipycHiii 1 OakTepiaJipHId TMHEBMOHII 3a pe3ylbTaTaMH IMYHOJOTIYHHX TECTIB
MEPIIIOTO PiBHA.

Marepian i MmeToam:

[Ipy BUKOHAHH1 AOCIIKEHHS OyJIO 3aCTOCOBAHO axanimuynuil (y3araabHEHHS
HayKOBO-TIPAaKTUYHOI 1H(pOpMaIlii, OTpUMaHOi NpH aHaMI31 yHI(DIKOBAaHUX KITHIYHUX
MPOTOKOJIIB, HAYKOBUX CTaTeH, KIIHIYHUX PEKOMEHJAIil 1 HACTAHOB), HOULYKOBULL
(BuOip nmemorpadiuHMX TIOKA3HUKIB 1 JaHUX JIA0OpaTOPHUX JOCTIIKEHb 31
CTaIllOHAPHUX KAPTOK MAI€HTIB) 1 crnamucmuynuti (pPO3paxyHOK CepeHIX BETUYHH 1
CTaHAApTHOI MOMUJIKK CEPEIHBOTO 3a JOIMOMOr o0 nakery nporpam Microsoft Excel)
METOJIN JOCIIJIKEHHS.

Pe3yabTaTu a0CaigKeHHs TA iX 00rOBOPEHHH.

Y  jochipkeHHI TNPUMAHAIM  ydacTh 63 malieHTa 3  JI1arHOCTOBAHOIO
MTHEBMOHI€I0, K1 TPOXOJIUIN CTAI[lOHApHE JIIKYBAaHHSA Y BIIJIUICHHI ITyJIbMOHOJOTI]
obsacHoi JikapHi M. YepHiiii. Cepeaniit Bik oocTexeHux ckianas 51,85+3,31 pokis,
3 HUX 32 ocoOu *iHOYOI cTaTi cepenHiM BikoM 55,08+4,64 p. 1 31 ocoba 4oa0BIHOi
cTaTi cepeaHiM BikoM 48,88+5,23 p.

Jlst OubIn MOTMOIEHOTO aHaNi3y BCl MAIIEHTH OYyJM TOJIJIEHI HA TPYNU B
3aJIEKHOCTI B1J] €T10JIOT1i ITHEBMOHIT:

- bakrepianbHa nHeBMOHIs (n=23, Bik 48,69+2,94 p.): 10 i€l rpynu HaEKAIH
MaIl€HTH 3 THEBMOHIEIO, BUKJIIMKAHOIO OakTepiaibHUMK 30y aHukamu (Streptococcus
pneumoniae, Haemophilus influenzae, Legionella pneumophila).

- Bipycna nHeBMoHis (n=20, Bik 51,7143,44 p.): 1m0 wi€i Tpynu Hajexaiu
Mali€eHTAd 3 [MHEBMOHIE€I0, BUKIWUKAHOI  BIpYCHUMH 1HQEKIisIMU  (TpwHI,
pecnipaTopHo-cuHIMTIabHUK  Bipyc (RSV) Ta iHmI, BuUKIIOYaO4d BipycC
COVID-19).

- BipycHo-6akrepianpaa mHeBMOHIS (n=20, Bik 55,15+3,64 p.): mo 1miei rpynu
BKJIIOYAQJIM TMAIIEHTIB 3 MHEBMOHIEI0, BUKIMKAHOI OJHOYACHUM 1H(IKYBaHHAM
OakTepisiMU Ta BIpyCaMH.

[Ipu anani3i cepeaHHOr0 BIKY XBOPHUX 3 IMHEBMOHISIMU B F€HJEPHOMY acCIEKTi

159



(trabn. 1) Oymo BCTaHOBIEHO, IO XIHKM 3 OakTepiaJbHOIO IMHEBMOHIEI Oynu
JOCTOBIPHO CTapIIMMU 3a 4oJoBIiKiB (55,82+3,95 p. ta 42,17+5,37 p.; p <0,05). [Ipu
IHIIMX THUIIAaX IMHEBMOHII Cepe/iHIM BIK XBOPHX CYTTEBO HE BIJPI3HABCS, MPOTE OYyII0
BUSBIICHO TEHICHIIIO MO OUIBII CTapmioro BiKy B JkiHOK (58,50+£5,07 p.), HIXK y
40J10BiKIB (51,80+5,26 p.), mpu BipyCHO-OaKTepiaibHIN MTHEBMOHII.

Tadoamnus 1

CepenHniii Bik 00cTe;KeHUX XBOPHUX B 3aJ1€KHOCTI BiJ eTi0JIOTiI MHeBMOHII

No ETionoris mHeBMOHIi Cepennilt BiK, pOKU

3/11 Kinku (n=32) Yososiku (N=31)
1 | bakrepiasibHa MTHEBMOHIs 55,82+3,95% 42,17+£5,37

2 | BipycHa mueBMoHis 50,91+4,90 52,67+5,07

3 E;EYB;I;‘;EI aKreplasibHa 58,5045,07 51,8045,26

[IpumiTka: * — 1OCTOBIpHA BIAMIHHICTh MIX >KIHKaMH 1 yosioBikamu (p <0,05).

JlaGopatopHi aHai3W TPOBOAMIKMCS 3 METOK BHU3HAUYEHHSA KITIOYOBUX
MOKa3HUKIB IMyHHOI CUCTEMH Y MAIIEHTIB 3 THEBMOHIEIO 32 JOCTYITHUMH TecTaMu |
PIBHSI OIIIHKH IMyHHOT'O CTaTycy.

Jns mporo Oysno OIIHEHO pe3ysbTaTH 3arajbHOTO aHai3y KPOBI: KUIBKICTh
JEHUKOIUTIB, TIM(OLUTIB, HEUTPO(DLIIIB, MOHOIUTIB Ta eo3uHO(D1IiB. Kpim Toro, Oyso
MPOBEICHO BUMIPIOBaHHS PiBHIB iMyHOrnoOymiHiB 1gG Ta IgM y cupoBaTtiii Kposi,
10 JI03BOJIWJIO OI[IHUTU aKTUBHICTH CreM(IYHOT IMYHHOI BIATOBIII.

Sk MokHA OauuTH 3 HaBeACHUX JdaHUX (Tabi1. 2), BC1 AOCIIKYBaH] TOKa3HUKH
3arajpbHOTO aHali3y KpoBl Oyiu B Mexax pedpakTepHUX BEIMYMH HE3AJEKHO BiJl
CTaTl XBOPHUX 1 €TI0JIO0T1i THEBMOHI].

OTtpumaHni pe3yJbTaTh MOXHA MOSICHUTH TUM, IO OUIBIIICTh XBOPUX MPOTATOM
JNEKUIbKOX Ji0 70 TocmiTami3aiii y BUIAUICHHS IyJIbMOHOJIOTIT BXE MOYaH
OTPUMYBATH MEIUKAMEHTO3HY Tepalito, BKIIOYAI0YH 1 aHTHOAKTEpiaIbHI MperapaTH.

B Toi1 5xe yac, abCoIr0THA KUIBKICTD JEHKOIIUTIB Majia TEHICHIIIO 10 OUIBIINX
3HaUYeHb NpU OaKTepiaibHId MHEBMOHII, a BIJIHOCHA KUIBKICTH JIMQOILMTIB — [0

HalMEHIIIMX 3HAYEHb MPU BIpYCHIN MHEBMOHIT HE3aJIEKHO BiJl CTaTl XBOPHUX.
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Taoauuga 2
Iloka3HuKH 3arajibHOI0 aHATI3y KPOBi 00CTEe:KEHHX B 3aJI€XKHOCTI Bijl

eTi0JI0Til THeBMOHIl

Ne JlaGopaTtopHuit baxrepianbHa MHEBMOHIS BipycHa mHeBMOHis BipycHo-0axTepiaabHa THEBMOHIS
3/n [OKa3HHUK, OJMHHLI Kinku (n=11) Younosiku Kinku (n=11) Yonosiku (N=9) Kinku (n=10) Yonosiku (n=10)
BUMIPIOBaHHS (n=12)

Jleiixouuty, I'/n 8,46+0,99 9,09+1,33 6,25+0,60 7,42+0,37 6,67+0,41 7,45+0,44
ManmakosiiepHi 5,64+0,75 4,50+0,63 4,73+0,62 5,44+0,65 5,60+0,69 5,10+0,77
Helirpodinu, %

3 CermeHTosIIepHi 62,18+2,84 68,17+3,35 56,18+2,61 58,33+3,51 50,4+1,94* 54,20+3,00
Helirpodinu, %

4 Eosunodimm, % 1,64+0,43 1,08+0,37 1,18+0,48 1,67+0,41 1,00+0,21* 1,70+047

5 Jlimouuru, % 28,27+2,76 28,17+2,17 24,73+3,57 20,22+1,64* 32,7+2,03 31,5+2,32

6 MosnomurH, % 5,91+0,69 5,08+0,51 6,09+0,81 5,44+0,75 4,40+0,73 4,40+0,88

[IpumiTka: * — qOCTOBIpHA BIAMIHHICTh T€HACPHHUX PE3YyJbTATIB MK PI3HUMH
BapiaHTamu nueBMoHii (p <0,05).

BusiBiaeHi BIIMIHHOCTI MOMKHA TMOSICHUTH PI3HUMHM MEXaHi3MaMu 1IMyHHOI
BIJINOBI/II HA P13HI TPyNH 1HGEKINIHHUX 30yTHUKIB, KOTP1 MOJIATAIOTh B OCOOJIMBOCTSIX
MEXaH13MIB aKTHBaLli (BIpyCH aKTUBYIOTh 1HTEpPepoHr Ta NK-KIITHHU 1151 paHHBO1
BIJINOBIJII, TOJI SK OakTepli aKTUBYIOTh KOMIUIEMEHT Ta MAacUBHY (arouurapHy
BIJINOBIJIb) 1 KJIITUHHOI BIAMOBIAl (IIPM MPOTHUBIPYCHIA MEPEBAXKHY POJIb T'ParOTh
HATOTOKCHYHI  T-KIMITUHM [yl 3HUINEHHS  1HQIKOBAHUX  KIITHH, TpHU
MpoTUOaKTepiaNbHIA BaXJIMBY pOJib BIICPArOTh Makpodaru ta HeUTpodiiu 3a1s
(daronuTosy Oaktepiit) [9]. Takoxk B JOCHIAKYBaHUX I'pynax Oyiao MPOBEACHO aHai3
piBHIB iMyHOTNIOOYiHIB M 1 G (Tabn. 3). BpaxoByrwoum pedpaxTepHi 3HAUYCHHS
IMyHOTJIO0YJIIHIB B CUPOBATIIl KPOB1 IOPOCIUX OCI0, MOXKHA 3pOOUTH BUCHOBOK, IO
HE3aJIE’)KHO BIJ CTaTI MAILEHTIB MPHU BCIX TUINAX MHEBMOHII (BipycHa, OakTepiaibHa,
BipyCHO-0akTepiagbHa) pIiBEHb IMYHOTJIOOYNIHIB OyB HWXYMM 32 HOPMaJIbHI
sHaueHns: Ig M — Big 0,11+£0,05 mo 0,27+0,07 v/m; Ig G — Big 1,04+£0,32 1/ 1o
4,76+0,40 r/m.

Tabanusa 3
IMmyHOr/100y/1iHM KPOBIi B 32J1€KHOCTI BiJl €Ti0JIOTil ITHEBMOHII
Ne JlaGoparopHuit BakrepianpHa mHEBMOHIS BipycnHa BipycHo-6akTepianbpHa
3/11 NOKa3HUK, OJAMHHUIL ITHEBMOHIsI [THEBMOHIS
BUMipIOBaHHS Kinku (n=11) YosoBiku Kinku YooBiku Kinku (n=10) YosoBiku
(n=12) (n=11) (n=9) (n=10)
1 IgM, r/n 0,12+0,02* 0,11+0,05* 0,18+0,03 0,27+0,07 0,26+0,04 0,27+0,05
2 Ig G, r/n 1,04+0,32* 1,1740,21* 4,53+0,57 4,76+0,40 2,89+0,27 3,91+0,36

[TpumiTka: * — HOCTOBIpHA BiIMIHHICTh T€HIECPHUX PE3YIHTATIB MK PI3SHUMHU

BapianTamu rmHeBMOHIH (p <0,05).
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[Ipy 1BOMY, [AOCTOBIPHO HANMHIKYUMH OyJIM PIBHI JOCITIIKYBaHHX
imyHor00ymiHIB (p <0,05) B 0ocib 3 6akTepianpHOO MHEBMOHIer0: Ig M 0,12+0,02 1/11
ta Ig G 1,04+0,32 r/n (B xkiHok); IgM 0,11+£0,05 r/n Ta Ig G 1,17+0,21 /n (B
YOJIOBIKIB).

AHtHuTiTa  (IMyHOTJIOOYJIHM)  TpH  BIpyCHIH  iHQEKIIi  mepeBa)KHO
HEUTPaTI3yIOTh BIPYCHI YAaCTHMHKH, a MPU OaKTEepiayIbHIA — CHPHUSIOTH OICOHI3aIlil
OakTepiii mns QaronmuToly Ta HeWTpamizaiii OakTepialibHUX TOKCHHIB. 3amayibHa
peakiiis Tpu BipycHIM iH(EKIi dYacTile Mae TOMIpHY BHPAa3HICTh, SKa YacTo
CHpsMOBaHa Ha KOHTPOJb PEIUTIKAIliil BIpycCy, TOIl sIK Mpu OakTepiaibHIN 1HPeKil
MEPEBAXHO PO3BHUBAETHCS IHTCHCHBHE 3allalieHHsS, SKE CIPSMOBAHE Ha 3HUIICHHS
OakTepiil Ta BITHOBJICHHS IMOMIKO/KEHUX TKaHuH [10].

BucHoBkwu.

1) Po3Butok OakTepiadbHOI MHEBMOHII B YOJOBIKIB ACOIIIOETHCS 3 OLIBII
MoJiouM BikoM (42,1745,37 p.), Hix y xkiHOK (55,82+3,95 p.; p <0,05).

2) Ha moyaTky JiKyBaHHS KUIbKICTh JISUKOLIMTIB B MepU(EpPUUHIil KpOBI Mae
TEHJICHIII0 70 OUIBIIMX 3HA4YeHb MNpU OakTepiaybHIN MMHEBMOHII, a BIJIHOCHA
KUIBKICTh JIIM(OLMTIB — [0 HAWMEHIIMX 3HAY€Hb MpPU BIPYCHIM MHEBMOHII
HE3aJIe)KHO BiJ] CTaTi XBOPHUX.

3) HezamexHo BiJ CTaTi Mali€HTIB, MPH BCIX THUIMAaX IHEBMOHIi (BipycHa,
OakTepialibHa, BIpyCHO-OaKTepiagbHa) HA MOYATKY JIIKYBAHHS BUSIBISETHCS HU3BKUM
piBeHb iMyHorioOymiHiB M 1 G. Ilpu 1mpoMmy, MOCTOBIPHO HAWHIKYUN PIBEHb
JTOCHKYBaHUX 1IMyHOTr100ymiHIB (p <0,05) nputamanHuii ocodbam 3 6akTepiaabHOIO
nmHeBMoHiero: Ig M 0,12+0,02 /i / 19 G 1,04+0,32 r/a (kxinku) Ta Ig M 0,1140,05 /71 /
Ig G 1,17£0,21 1/n (4onoBiku), MmO B 2-3 pasW HIKYE, HUK TNPU BIPYCHUX 1
BIpyCHO-0aKTeplaJbHUX THEBMOHISIX.

PesynpTaT  mpoBeNEHOTO  MOCHIDKEHHS — MIATBEPDKYIOTh  BaKIIUBICTH
BpaxyBaHHS TE€HICPHUX Ta BIKOBHX OCOOJIMBOCTEW MpPH JIATHOCTHUIN Ta JIKyBaHHI
MMHEBMOHIA pi3HOI eTiosiorii (BipycHa, OakTepiajibHa, BIPYCHO-OaKTepialibHA).
BusiBneni renjepHi OCOOJIMBOCTI IMYHHOI BIATOBIAI TOTPEeOYIOTh TMOJAJBIIOTO

aHajizy 3 ypaxyBaHHSM TPUBAJIOCTI MNPUMOMY MpOTU3aNadbHOI Tepamii Ta
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aHTHOAKTepialbHUX MpernapariB HA MOMEHT MIPOBEICHHS JIa0OPATOPHUX JOCTIIKEHb.
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OCOBJUBOCTI AHECTE3Ii Y JITEM

Poroseusn FOuis OpiiBHa

CTYJEHTKa 5 Kypcy

JlantyxoBa Hartauis /ImurpiBHa

K.MEI.H, JOLEHT

Kadenpa menuimau katacTpod Ta BiliCbKOBOI MEIUIIMHU
XapKiBCbKUI HallIOHAIBHUN MEMYHUN YHIBEPCUTET, YKpaiHa

Beryn. AHectesis y JiTell BUMarae BpaxyBaHHS OaraThbox (akToOpiB: BiJ
(b1310JI0TTUHUX O0COOJIMBOCTEHN 1 (hapMaKOKIHETUKH MperapaTiB A0 €MOIIHOTO CTaHy
naiiedTa. Oco0auBY yBary ONpuAULSIOTH Oe3melll, MiHiMi3allil mo0IYHUX eeKTIB Ta
IIBUJIKOMY BiJTHOBJICHHIO TICJIsi BTPYYaHHS.

Mera. [IpoananizyBatu cydacHy iH(}OpMaIlito 11010 0COOIMUBOCTEH aHecTe3li y
TiTe, BKIIOYAIOYM METOJW, PU3WKH Ta iXHI BIUIMB HAa HEPBOBY CHCTEMY, 3
nojanbuM (OpMyBaHHSIM OOTPYHTOBAHUX BUCHOBKIB.

Marepianau Ta MeToau. JociipKeHHs TPOBOIWIN IIISIXOM aHATI3y HAYKOBUX
3aKOPJIOHHUX JITEPAaTypHUX JIPKEPEN 3 BUKOPUCTAHHAM HayKoMeTpuuHux 0a3, [ARS,
Journal of Anaesthesiology Clinical Pharmacology, The New England Journal of

Medicine, Pubmed.

Pe3yabTaTu gocaimkeHns. JIutsauii opranizM XapakTepU3yEThCS HE3PLIICTIO
JMXAJIBHOI, CEepIIeBO-CYJAMHHOI Ta IIEHTPadbHOI HepBOBOi cuctem [3]. 3HmKeHa
3/IaTHICTh MEYIHKKM T4 HUPOK 0 META0OJI3MYy JIKApChKUX 3aCO01B MiJIBUIIYE PU3UK
TOKCHYHOCTI TipernapartiB [4]. Takox y aiTed MEHII pO3BUHEHHUN TEPMOPETYIISAIHHUI
MEXaHi3M, 10 IIJBUIIYE PHU3UK TimoTepMii mia yac onepainii. Ilcuxonoriyna
CKJIaJI0Ba TaKOX BIJITPA€ BaXKJIMBY POJIb, OCKUILKH TIEpPEIONEpaIliiiHII CTpeC y IiTen
3HAYHO BUIIMH, HIK Yy Aopociux. s HOoro 3MEHIIEHHSI BaXXJIMBUM € MPOBEICHHS
IICUXOJIOTIYHO1 MIATOTOBKH IMAIIEHTIB Ta iXHIX 0aThKiB [3].

3aJie)KHO BiJl XapakTepy BTPYYaHHS Ta BIKOBUX OCOOJMBOCTEH TMAaIll€HTa,

3aCTOCOBYIOThCS 3arajbHa, perioHapHa uu KoMOiHOBaHa aHecTe3is [2].
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Jlna 3aranbHOi aHecTe3li BUKOPUCTOBYIOTH IHTAJISIIIHI aHECTETUKH, TaKi SIK
ceBohaypan, i3odumypan Ta gecdurypad. Lli mpemapath  3aIMIIAIOTHCS
HAWMOIIMPEHIITUMHU  3aBJASIKA  iXHIA O€3MeYHOCTI Ta IIBUJKOMY BHUBEACHHIO 3
opranizamy. Bukopuctanas mnpomno¢oiy, BHYTPIIIHOBEHHUI AaHECTETHK, SKUN
3abe3reuye IIBUJIKUN TMMOYaTOK Jii, Ta pemieHTaHlTy, CHUIBHUNA OIIOiIHUMI
aHAJIBIeTUK 3 KOPOTKUM TMEpIOJIOM HAMIBBUBEACHHS, CIHpPUSIE JOCATHEHHIO
KOHTPOJIbOBAHOTO ¥ CTaOLIBHOTO CTaHy marienTa [3].

ChiHanibHa aHecTe3isi, OCOOJMBO Yy HOBOHAPO/KEHMX 1 HEMOBIAT, €
e(peKTUBHOIO aJbTEPHATHBOIO 3arajbHId aHecTe3li. BoHa 3MeHmIye pusmk
pecIipaTopHUX YCKJIAJHEHb, MOB'A3aHUX 3 1HTYOAIli€l0, Ta TO3UTUBHO BIUIMBAE Ha
niciasonepamiiauii - cran. Ilpore dyepe3 aHaToMO-(]i31070TIYHI  OCOOIMBOCTI
(Hampuknan, TOHUII HEpBU, OlIbIIa BacKyJspU3allisl TKaHWH), MNOTPEOYyeThCA
IT1JIBUITIICHA TOYHICTh BUKOHAHHS Mpoueaypu [4].

KombiHoBaHa aHecTe3is MOeAHYE 3arajibHy aHecTe3lto 3 perioHapHoro. Lle nae
3MOT'Y MaKCUMaJIbHO BUKOPUCTOBYBATH MepeBaru 000X METOIB. 3arajibHa aHeCTe3is
3a0e3neuye MIMOOKY CeNallil0 Ta KOHTPOJIIOE TPUBOTY TAIll€EHTa, a perioHapHa
aHecTe3lss MiHIMIZye TMOTpeOdy y BHCOKMX [03aX 3arajlbHUX aHECTETHKIB Ta
MICIISIONIepalliiHUX aHAITeTUKIB. Takuii METOJl BUKOPHCTOBYETHCS IS BEIIMKUX
XIpypriyHux BTpy4aHs [4].

Jlnst ycmimrHOCTI BUKOHAHHS MPOUEAYPH 3 MIHIMaJbHUMHU YCKJIaJIHEHHIMHU
BUKOPHCTOBYIOThH HaBIralliro, HAMPUKIIAJ, 32 JOTOMOrow Y3 ]I, s TouHOCTI OJ10KaT.

OCHOBHUMHU pPHU3MKAMH aHECTE31l € TIMOTepMis, TIMOTEH3isl, TIMOKCEMIs Ta
anepriydl  peakuii. Y [OiTe TakoX CHOCTEPITA€TbCA MIABUIICHUN pPHU3UK
npoOyIKEHHS M1 yac anecTesii [1].

OpHuM 13 CeplO3HMX YCKIAAHEHb MOXIJIMBHUI BIUIMB HAa PO3BUTOK HEPBOBOI
cuctemu. JlocmipKeHHST HAa TBapUHAX MOKA3aliv, [0 TTOBTOPHA aHECTE31sl y paHHbOMY
Billl MOXKE CIPUYUHATH HeWpojaereHepaTwBHI 3MmiHU. OfHAK KIHIYHI JaHl 00
JOBTOCTPOKOBOTO BITUBY Ha KOTHITHBHHUMA PO3BUTOK 3AIUINAIOTHCS CYTIEPEUITUBUMHU.

Jlnst 3a0e3medenHss  Oe3nekn Ta  KOM(OPTY — MAIliEHTIB  BaXKJIMBO

BUKOPHUCTOBYBAaTH Cy4YaCHI MOHITOPUHIOBI CHUCTEMHU JMJII KOHTPOJIIO TIMOMHU
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aHecTtesii Ta (Pi310JI0T1YHUX MTOKA3HUKIB, BIIABATH MEpEBary perioHapHii aHectesii y
MAIi€HTIB PaHHBOTO BIKY, 32 MOKJIHMBOCTI, MPOBOJUTH PETENbHY MepeAoIepaliiiny
MITOTOBKY, BKJIIOYAIOYM IICUXOJIOTIYHY MIATPUMKY SK TAIll€EHTIB, TaK 1 OaTbhKiB,
YHUKATH 3aCTOCYBaHHS TOTEHIIHHO TOKCHYHHMX TMIperapaTiB MpU MOBTOPHHUX
nporeaypax Ta 3abe3reuyBaTd €(GEKTUBHY CIIBIIPAIl0 MIXK aHECTE310J0TaMH,

Xipypramu 1 rneaiaTpamu.

BucHoBkH. AHectesis y JITe BUMarae BpaxXyBaHHS aHATOMO-(1310JI0TTYHUX
Ta TICUXOJIOTIYHHUX OCOOJMBOCTEH, fKI BHU3HAYAIOTh MIAXOAM 0 BUOOPY METOJIB
anectesii. He3pinicTe oprasiB, oOMexXeHa 3[aTHICTh O METabOoJi3My Mpenaparis,
MIJBUIICHUNA PpU3WK TIimOTepMii Ta TMepeaomnepaliiHui  cTpec MNoTpeOyoTh
1HIMBIAYaJIbHOTO MiAXOTY.

Pusuku, Taki K TIMOTEH31s, TPOOY/KEHHS Il Yac aHecTe3li Ta MOXJIMBUI
BIUIMB Ha HEPBOBY CHCTEMY, BUMAralOTh MOJAIBIIOr0 JOCHIKEeHH. BukopucTanus
yIbTPa3BYKOBOI ~HaBITallli, peTelibHa MIArOTOBKA TMAIEHTIB 1 IICUXOJIOTTYHA
MIATPUMKA 3aJIMIIAIOTHCS KITIOYOBUMHU JIJI MiHIMI3alll1 YCKIIaTHEHb.

BnpoBamkeHHS MOHITOPUHTOBUX CUCTEM, YHUKHEHHS TOKCHYHUX TIPEMapaTiB i
MDKIUCIUIUTIHAPHA CIIBHOpAId CHPUATUMYTh IIABUIICHHIO OC3MEKH Ta SKOCTI

aHEeCTEe310JI0T1YHO1 JOTIOMOTH Y JTITEH.
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YK 616.155.1-07-036
JJABOPATOPHI MOXJIMBOCTI TA JJATHOCTUYHA 3HAYHICTb
PI3HUX BUIIB TEMOTIJIOBIHYPII

Poccixin Bacuiab BsiueciiaBoBu4,

JIOKT. MeJI. HayK, podecop

Byxmin Oaekciii BayecsiapoBuy,

K.M.H., TOIICHT

Byxmin Oaekciii OJiekciiioBu4

Jlepuenko €aunszasera /[MurpiBHa

CTY/I€HTH

XapKiBChbKHI HAI[IOHAIbHUN METUYHUN YHIBEPCUTET
M. XapkiB, YKpaina

AnoTtanisi: HaBeneHo faHi npo KIiHIKO-Ta00OpaTOPHI MOMIJIMBOCTI BUSIBIICHHS
reMoryio0ipypii, BIAMOBIIHOCTI I[OTO TMOKAa3HUKAM BIJMOBIJIHOI MATOJOTII Ta
HEOOXITHOCTI OOCTEXEHHS BIANOBIIHUX Tpyn HaceiaeHHs. lloka3HMKM TaOIMYHO
CUCTEMATHU30BaHI 32 KOHTUHT€HTAMU Ta MO>KJIMBUMHU HO30JIOTIYHUMH MATOJIOTISIMU.

KurouoBi ciaoBa: remorioOiHypis, CEMIOTHKA, J1aOOpaTOpHI JOCIIIKEHHS,

XBOPOOH.

Mo>xB1 ABa JKepesia TeMOIJIO0IHy B Cedl - €pUTPOLUTH, 110 MOTPANUIA B
cedy Ta TeMOJIi30BaHi B Hil, 200 TeMOIIO01H IJIa3MH, 110 MPOMNIIOB Yepe3 HUPKOBUN
¢ubTp (IIpU BUCOKOMY PIBHI B TJ1a3M1 KPOBI).

[IpucyTHICTh BUIBHOIO IeMOTJI00IHY B Cedl MpU reMarypii siBUllEe 3BUYAMHE,
OCKIJIbKM ceda He € (1310JIOTIUHUM CEPEIOBHUIIEM JUIsl EPUTPOIUTIB, 1 BOHU JOCUTH
LIBUIKO PYHHYIOTHCS.

Sk MBUIKO M€ CTAHETHCS — 3AICKHUTHh BiJI KIJIBKOX (aKTOPiB, TOJOBHUMH 3
AKUX € OCMOTHYHA CTIMKICTh €pUTPOLIMTIB Ta TPUBAIICTh MepeOyBaHHS KIITHHHUX
€JIEMEHTIB y cedi. 3 1HIIOro OOKy, HEMa€ MPSIMOI 3aJIeKHOCTI MK IIBUIKICTIO Ta
CTYIIEHEM TeMOJI3y BiJ] OCMOJISUIbHOCTI ceul, 1i pH, KOHLEHTpauii XJIOPUCTOTrO

HaTP1I0, aCKOPOIHOBOI KMCIIOTH ab0 OinKa.
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YumM mBHIIIE PO3BUBAETHCS MIATHOCTUYHA TEXHIKA, TO OUIBIIE BIHCYBAJIOCS
METOJI XIMIYHOI JIIarHOCTUKY 3aMiHIOIOTh MiKpOCKOYHMA MeTox [1, 2].

CrpaBkHs reMorjo0iHypisi 00yMOBJIEHA BHYTPIITHBOCYUHHUM T€MOJi30M. Y
IIbOMY  BHIIAJIKy TEMOTJIOOIH  3'SIBISIETRCA B C€Yl  MICIAA  HACHYCHHS
ranToryio0iH-3B'A3yr04a 3/IaTHICTh IJIa3MHU Ta TyOyJsspHa peadcopOIlis reMorio0iny.
VY 3BHUalHUX yMOBax II¢ BIJOYBA€ThCA 3a KOHIIEHTpAIlll BUIBHOTO IeMOTJIOOIHY B
cupoBaTtii npudnuzHo 60 mxmouns/n (11/m) Ta BuIe.

['emMornio6iHypisi CIIOCTEPITaeThCsl MPU TOKCUKOIH(MEKINIT, XIMIYHHN TOKCHKO3,
MIPU MOIIKOKEHHI €PUTPOIUTIB (PEHUITIAPa3HHOM, aHIIIHOBUMHU OapBHUKAaMU Ta/abo
CyJb(haHIaMITaMH Ta MOEAHYETHCSA 3 TSHKKOIO TEMOJIITUYHOIO AaHEMIETO.

[lopsin 3 remorjgo0iHOM y cedi MOxke OyTH MNPUCYTHIM MIOTJIOOIH, SKH
npuOIM3HO TaKOX BIUIMBAE HA pPeE3yJbTaTH TECTy HA CEUOBUX CMYXKKax SK
reMorjo0iH. Miorjo0iHypisi BHUSBISETHCA TPHU PIBHI MIOTJIOOIHY Yy CHpPOBATII
9-12 mxmounb/n (150-200) mr/n) Ta BuIILE.

['eMorno6iH 1 MIOMIOOIH MOXYTh 3'SBIASTUCA Yy BUIBHOMY BHUIJISIAL MICTS
TSOKKUX YIIKOJKEHb M'SI30BOT TKAHWHU (KpaIi-CUHAPOM).

[TosiBa reMorno0iHy CIOCTEpIraeTbcss MNpU TMEPEIUMBAHHI TPYMOHECYMICHOI
KpOBI Ta SK YCKJIQJIHCHHS BaXKKHUX MOJIOT1B. [HOA1 reMOoTrIo0iH y cedl MOKHA BHSIBUTH
micas (I3UYHOrO HaBaHTaXXEHHs (Tak 3BaHa MaplieBa TreMorjoOiHypis). IcHyOTb
1HII (OpMHU MAPOKCU3MAJIBHOI TeMOTJIOOIHYPIi, MPU SKUX HEBEIUKE 3aKUCICHHS
JIa3MH 1] 9Yac CHY MOK€ BUKIIMKATH T€MOJTI3.

[Ipu icTUHHIN TeMorino0iHypii B 0cajil cedl BIACYTHI €pUTPOLIUTH, IPU TEMOJII31
EpPUTPOLUTIB O€3MOoCcepeIHbO B CEUYl PO3YMHEHUH TeMOIVIOOIH TOEIHYEThCS 3
KIIITHHAMH, IO I1Ie 30€PeTIInCs.

BusiBnenns remarypii abo reMorsio0iHypii Moxke OyTH BaKJIMBUM KIIHIYHUM
CUMIITOMOM CEpHO3HOTO 3aXBOPIOBaHHS 1 TOTPeOye MOMANBIIUX KIIHIYHHX
JOCIIKEHb, COPSIMOBAHMX HA BUABJICHHS MNPUYUH. Y TaOIUIN (IUB. HIKYE
Tabmuus 1) momaHo moka3aHHs ISl OOCTE)KEHHS 3a JIOTIOMOTOK JiarHOCTHYHUX

CMYKOK pI13HUX (PipM.
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Taoauusa 1
MoHiTOPpUHIO-TiarHOCTHYHE 00CTeKEHHS XBOPHUX Ta JeIKUX IPyIl

HACeJICHHSI HA TeMOTJIOOIHYPiI0

MacoBe 00cTeKEeHHS JliarHOCTHKA MoHiTopuHr
e Baritai - 'momepynonedpur; - BariTHICTh
e CroprcMeHn - Hedpockiepos; - XBOpOOU HUPOK
e JliTH MIKiTBHOTO BIKY |~ Hedpos; - CeYOKaM'siHa
e HoBoHapomKeHi - Hi€ﬂ0H€;¢)pHT, LMCTHT; XBOp00a .
o TocriTanizoBani xBopi, | ~ YPOTCHITAIbHUH - TPAHCTIAHTAlis
mo Hanexats o "mimii | TYOCPKYIBO3; - miaber
MEpIIOro KOHTAKTY" - ceyokam'siHa XBopp6a; - TinepToHis
o JliTHi mou - CHHIPOM daHKOHI; - CHCTeMHHH
- eKJIAMIICIS; YepBOHUI BOBUAK
- yXJINHH; - TpaBMH HHUPOK Ta
- TEMOJIITHYHA aHEMIS; CEYOBOT'O TPAKTY
- 1aber; - TOJIIKICTO3 HUPOK
- TIMIEPTOHIS; - eKJIAMIICIst

- TpaHcdy3iiiHl  peakuii TpH
nepesiuBaHH1 KPOBi;

- YIIKOJ/KEHHSI M'SI31B;

- TOKCMYHI ~ Ta  TIMNOKCHYHI
MOIIKOJIXKEHHS abo
JlereHepaTUBHI 3MIHH B
TIIOMEPYJISIPHUX Kanisipax;

- TyOyJsipHa aTpodist HUPOK;

- 3aCTiiiHa HUpKa pu
MPaBOILTYHOYKOBIH
HEJIOCTATHOCTI CepIIs;

- TyOyJSIpHUN HEKPO3
['emornoOinypit0o HEOOXiMHO BiAAM(EPEHIIOBATH B 1HIIMX MOXKJIUBUX

NpUYMH 3a0apBJICHHS Ce4l, TaKUX SK aJKalTOHYypis, MelaHiHypis, nopdipis,
BBEJICHHS JIIKAPCHKUX 3aC001B TUITY Mipa3ojiiHa, amifonipuHy abo (heHa3ompuauny,
MPOHOCHUX (PEeHOJIOBOTO sy, a00 BXXMBAaHHS B 1KY MPOAYKTIB, 3/IaTHUX HaJaTH
YEpBOHUM BIATIHOK.

Anxanmownypis — CHAgKOBE 3aXBOPIOBAHHS, 13 CEYCI0  BUIAUIETHCS
TOMOTCHTHU3WHOBAs KUCJIOTA, [0 BUKJIMKAE MMOTEMHIHHS CE€4l TUTUHU TIpH | cTOsSHHI
Ha TOBITpl, MIITY)KyBaHHA a00 miairpiBaHHs. [OMOTreHTH3MHOBAa KHUCJIOTa
BUIUIIETBCA 13 ceuero mpu C-rimoaBiTaMiHo3. J[JI1 BHUSBICHHS TOMOTI'C€HTH3HMHOBOT
KUCI0TH HeoOxiaHo 10 0,5 mu ceul goimtu 3-4 kparii 10% po3uuHy iTKOro Hatpy.
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SAxuo uepe3 1-2 XB pO3BUBAETHCS CHUHBO-(PIOJETOBE 3a0apBIEHHS — pPeEaKIlis
MO3UTHBHA. 3a BIJICYTHOCTI B C€4Yl TOMOTEHTHU3WHOBOI KHCJIOTH C€Ya 3aTHMIIAETHCS
0e30apBHOIO.

Menaninypis cnoctepiraeTbCsi y XBopux Ha MenaHoMy. [Ipum metacrazax y
MEYIHKY BUJUISIETHCS BEIUKA KIIBKICTh 0€30apBHOTO MEJAaHOTEeHY, SIKUH Y BUJILJICHIH
cedi OKHMCITIOEThCS 0 MeJlaHiHy. Jlo/aBaHHs 1 B Takii ceul rpixXxXJIOPUCTOTO 3aii3a,
OpoMHOT BOmM, OiXpomary KajJil0o PO3BEACHOI CipyaHOi KHCJIOTH BUKIWKAE
YOpHO-KOopuuyHeBe dhapOyBaHHs.

Hi ankanToHypis HI MeJaHIHypis HE JalOTh IO3UTUBHOTO 3a0apBIICHHS

JIarHOCTUYHUX 30H HA KPOB Ta T€MOIJIO0IH T€CT-CMYKOK.
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VIIK 619.9
BIPYCHI TENNATHTH: ITPOBJEMA JIOHOPCTBA

CrenaneHko AHHa IBaHiBHAa,
MaricTpaHTKa 2 pOKy HaBYaHHS
Boponkosa Oubra CepriiBaa

n-p 010J1. HayK, IIpodecop,

JeKaH (paKynbTeTy MEAUYHUX TEXHOJOT1H
TIarHOCTUKH Ta peadimirarii,
JIHINpOBCHKMIA HAIlIOHAILHUHN YHIBEPCUTET
iMeHi Onecs ['oHuapa,

M. JHinpo, Ykpaina

Anoramisi: Bipycui rematutu B (BI'B) 1 C (BI'C) € indekuisamu, o
MepPEeIA0OThCS Yepe3 KPOB 1 CTAHOBJIATh 3HAYHUN PUBHK JIJISL TOHOPIB 1 PEIUIIIEHTIB
KpoBi. baraTto KpaiH BCTaHOBWJIM CyBOp1 MPOLIEAYPH CKPHUHIHTY [Jisi BUSBJICHHS Ta
3ano0iraHHs nepeavi HUX BIPYCIB 4epe3 JTOHOPChbKYy KpoB. [lommpeHicTs iHGeKii
BI'B 1 BI'C cepen noHOpPIB KpOBI MOE BIAPIZHATHCS 3aJ€KHO BiJI PETIOHY uepes
BIZIMIHHOCTI B MOJITHULI OXOPOHHM 3A0POB’s, pIBHI 1HQPACTPYKTYPH OXOPOHU
3JI0pPOB’S Ta 3arajbHOI MOMUPEHOCTI UX TH(HEKIIIH cepel HaceICHHS. .

KuarwuoBi ciaoBa: BipycHuid rematut B, BipycHmit remarutr C, moHOpH,

CKPUHIHT.

BipycHull renaTuT BUKJIMKAETHCS I°ATbMa PI3HUMHU Bipycamu (rematut A, B,
C, D1 E), sxi MaloTh pi3HI LUISIXM Nepeayi Ta pi3Hl nepediru XBopoOu. 3riaHo 3
Global Health Estimates, cMepTHICTh BiJ TOCTPOro Ta XpOHIYHOTO renatuty y 2012
pori Oyna AECATO OCHOBHOIO MPUYMHOK CMEPTI Ta IIICTHAALSATON MPUUYUHOIO
imBamaHocTi. Y 2013 pomi mpubmusno 1,45 wminbiiona oci6 (95-BimcoTkoBuit
iHTepBaJl HeBW3HaueHocTi Big 1,38 mo 1,54 minbiloHa) moMepivd BiJl BIPYCHOTO
renaTuTy; 15 OI[IHKA BKJIIOYAE€ CMEPTHICTh BHACIIJOK TOCTPOTO TEMaTUTy, a TaKOXK
MOB’SI3aHOTO 3 TEMAaTUTOM paKy MmediHku Ta 1uposy [1, 2, 3]. Take mommpeHHs

BIpYyCIB TemaTtury, 30kpema, Takux Sk B 1 C, CTaHOBUTb 3HAYHUWA PHU3UK
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PO3MOBCIOJKEHHSI 4Yepe3 KpPOB, IO CTAaBUTh OCOOJNMBI 3aaadi TEpell CHCTEMOIO
OXOpPOHH 3[I0POB’sl y MUTAHHIX 3aroTiBIi JOHOPCHKOTO MaTepiaily, Y TOMY YHCIi
KpOBI Ta ii KoMIoHeHTiB [1, 4, 5].

MeTtoro 1i€i poOOTH € BHKOHAHHSA aHaNi3y CTaHy MOpoOJeMH BHSABICHHS
MmapkepiB renatuTiB B 1 C y JoHOpChKOMY MaTepiali.

Po3BuHeH1 KpaiHu: y KpaiHaxX 13 pO3BMHEHOIO0 CHUCTEMOIO OXOPOHU 370pOB’S,
takux sk Crnomydeni Illtatu, Kanaga, Benuka bputanis Ta Garato eBpomeichbKux
KpaiH, JTOHOPChKAa KPOB PEryysipHo mepeBipseTbes Ha renatut B 1 C. [ommwmpenicts
BI'B ta HCV cepen noHOpiB KpOBI 3arajioM HHU3bKa 3aBISKH BHUCOKOMY PiBHIO
0013HaHOCTI, O€3MeYHUM MeToAaM 3a00py KpoBi Ta €(EeKTHBHOMY TecTyBaHHIO. Lli
KpaiHU TaKOX BIIPOBAKYIOTh JOJATKOBI 3aX0au O€3MEeKH, Takl SIK TECTyBaHHs
HYKJIETHOBOI KHUCIOTH Jiisi BUsBIeHHs BipycHoi PHK, mio nomomarae ckoporutu
BIKOHHUI MEpioJ], MPOTATOM SKOT0 1H(EKIIIIO 1€ He MOKHA BUSBUTH [6, 7].

Kpainu 13 cepenHimM piBHEM JOXOAY: y 0aratbox KpaiHax 13 cepeHIM piBHEM
J0XO0Ty JOHOPCTBO KPOBI CYBOPO PETYIIOETHCA, alie MPOTOKOIM TECTYBaHHS MOXYThb
BiIpI3HATHCS. Xoua JOHOpChbKa KpoB mepeBipsieThcsi Ha BI'B Tta BI'C, y nesxux
KpaiHax MOX€ HE BHUCTAayaTH PECypCIB Ui HAWCy4YaCHIIIUX TEXHOJIOTIM CKpPUHIHTY.
OTxe, y MEBHUX pErioHaX Moke OyTH BUIIMN PU3MK TEpeaadi, Xxoua BiH BCE IIIE
HU3BKUN TOPIBHSIHO 3 MOKa3HMKaMU 3arajibHoro HaceneHHs. [loindopmoBaHicTh Ta
1H(ppacTpyKTypa 3 4aCoOM MPOJAOBKYIOTh MOKpauryBaTucs [8, 9].

Kpainu 3 HU3bKUM piBHEM JOXOJy: Y KpaiHaX 3 HU3bKUM PIBHEM JI0XOAY PU3HK
nepeiadl 4yepe3 IMepeinuBaHHA KpoBI Moke Oyrtu BummM. lle mnoB’s3aHo 3
OOMEXEHUMH pecypcaMu [Jisi TECTYBAaHHS, HEaJEKBaTHOI 1HPPACTPYKTYpPOIO
OXOpPOHU 37I0POB’Sl Ta BIJICYTHICTIO IMIMPOKOMACIITAOHUX 1HINIATUB Y cepi OXOPOHU
3J10pOB’s, CIIPSIMOBAHUX Ha 3HUKEHHS MOIIMPEHOCTI BIpYCHUX renatuTiB. JJoHOpChKa
KPOB YacTO IEPEBIPSIETHCS, aje SKICTh NMEPEBIPKH HE 3aBXKIUM MOXKE BIJIIOBIIATH
MDKHApPOJHUM CTaHAapTaM, M0 TPHU3BOAUTH 10 OLIBIIIOTO PU3UKY HEBHSIBICHUX
ingexmii [10, 11, 12].

['mobGanbHi iHiaTHBH: BeecBiTHS opraHizailis oxoponu 310poB’s (BOO3) Ta

1HIIT MIDKHAPOJIHI OpraHi3alli HamoJsraloTh Ha YHIBEPCAJIbHOMY CKPUHIHTY KPOBI B
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yciX KpaiHax, ocoOJMBO B perioHax 3 BummM piBHeMm rematuty B 1 C. Oxkpim
TEeCTyBaHHSA, Il OpraHi3aiii MpoCyBalOTh CTpaTerii Ui MOKpalieHHs O00i13HAHOCTI
IPOMaJICKKOCTI MPO 370pOB’s, BaKIIMHAIIIO MPOTH renaTuTy B Ta kparie JiKyBaHHA
xBopux Ha rematut C 1715 3HIWKEHHS PU3HKY niepenadi [3, 5, 13].

[lincymMoByrOuUM, MOKEMO 3a3HAYUTH HACTyIHE: Xoua pHU3MK T[epenadi
renatuty B 1 C yepe3 MOHOPCTBO KPOBI 3HAYHO 3MEHIIMBCS B 0araTbOX 4YacTHUHAX
CBITY, CUTYaIlisl 3HAYHO BIAPI3HIETHCA B P13HUX KpaiHax [14, 15]. 3amosxHim KpaiHu
MarTh HaJIWHI 3aXO0JIM CKPUHIHTY Ta MPOMUIAKTUKH, TOJl SK KpPaiHU 3 HU3BKUM
pPiBHEM JOXOMy TPOJOBXKYIOTh CTUKATUCS 31 3HAYHMMH TpoOiemamu. [moOanbHi
3yCHWIIISL TIOJ0 3a0e3nedeHHs Oe3NeYHOro TEepeIrBaHHsS KpOBI Ta 3MEHIICHHS
nepeaadi BipyCHOTO renaTUTy TPUBAIOTh. AJie Y OyJb-IKOMY pa3i CKpUHIHT JIOHOPIB
Ha BI'B ta BI'C € 000B’3KOBHM €J1€MEHTOM 3aro0iraHHs 1H()IKyBaHHS HACEJICHHS
[16, 17].

[Tommpenicty renatuty B 1 C 3Ha4yHO BIAPIZHSAETHCA B PI3HUX pPEriOHAX.
OO6mactsiMu HaBUIIOI MOIMIMPEHOCTI renatuty B e 3axigna Adpuka, ne B JeSKHX
Kpainax iH¢ikoBaHo noHaa 8 % HaceneHHs, a Takox CximHa Ta lleHTpanbHa A3is
[10]. o crocyerbes iHGeknii remaruty C, perioHd 3  HANUBUILIOKO
nommpeHicTio - 3axigHa Ta llenTtpansna Adpuka, Cxigna €Bpona ta [{enTpasnbHa
Aszis [3]. TTommpenicts iHOekii renatuty C € HaJA3BHYAaHHO BHUCOKOK B KIJIBKOX
KpaiHax, ocoonnBo B ApaOcbkiil Pecriyomini €runer 1 [Takucrani, e BUCOKUN PIBEHb
3aXBOPIOBAHOCTI 30€pIra€ThCsi, B OCHOBHOMY B Pe3yJbTaTl CIA0KUX MPOQITaKTUIHUX
3aX0/liB, TAKUX 5K MOBTOPHE BUKOPHUCTAHHS IIMPHIIIB 1 TOJOK Y MEIUYHUX yCTaHOBAX
[18, 19, 20].

Pusuk nmepenaui BipyciB rematuty B 1 C mig yac mepenuBaHHS HeOE3NMEHHOT
KpOBl MO’KHAa 3HAQ4YHO 3HU3UTH MUIAXOM BIJAMOBIAHOTO BiAOOpPY JIOHOPIB 1
YHIBEpPCAJIBLHOTO TECTYBAaHHS JIOHOPCHKOT KPOB1 3 TapaHTi€r0 sSKOCTI. barato kpai,
OJIHaK, BCE 1€ 30MParOTh 3HAYHY YaCTKy KPOBI JIJIsl MEPEIUBAHHS BiJ] JOHOPIB, SIKi
MalOTh BUCOKY MOIIUPEHICTh 1H(EKIIT TenaTuTy, HallpuKIIaj, IaTHUX JOHOPIB, 1 HE
Bci kpainu nepeBipsroTh 100 % cBoix 300piB kpoBi Ha renatuT B a6o C. BignosiaHo,

pU3MK Tiepefayl I[UX BIPYCIB, TMOB’SI3aHOI 3 TMEpPEUBaHHAM, 3aJIMIIAETHCS
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HENIPUWHATHO BUCOKHM Yy IIUX yMoBax [21, 22].
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Taxation of pharmaceutical companies (drug manufacturers, distributors,
pharmacy chains) in the world has its own characteristics. On the one hand, the
pharmaceutical sector of healthcare is a strategically important industry, as it
provides the population with vital medicines. On the other hand, significant amounts
of profits in this area encourage states to seek effective taxation mechanisms that
would balance the fiscal interests of the budget and stimulate the development of the

industry and the availability of medicines for the population [1, 2].
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In some countries, there are sectoral benefits for companies that invest in
research and development (R&D). For example, the R&D Tax Credits system in the
USA, Great Britain, Ireland and a number of other European countries allows
pharmaceutical companies to significantly reduce taxes if they invest in scientific
research and development of new medicines [3].

Pharmaceutical companies often transfer the rights to produce or sell certain
drugs or technologies. Taxation of royalties and licenses depends on double taxation
agreements between countries. Some jurisdictions (Switzerland, Ireland) offer special

99

regimes for “intellectual property” that stimulate patent registration and R&D
activities [4].

Some countries introduce targeted taxes or levies on the circulation of
medicines (Pharmaceutical tax), which are aimed at financing the health care system,
providing low-income people with preferential medicines, preventive programs, etc.
For example, in France there is a special “tax on the sale of medicines”, the funds
from which go to social insurance funds. In Denmark, a system of levies is in place to
cover the costs of reimbursement (partial compensation) of the cost of medicines.

In countries with a developed health insurance system, such as Germany and
France, partial or full reimbursement of the cost of medicines for patients is applied.
This system is aimed at ensuring the availability of life-saving medicines for the
population and reducing the financial burden on households. In such countries,
pharmaceutical companies can receive tax benefits if they participate in
reimbursement programs. At the same time, the state imposes strict requirements on
the prices, quality and safety of drugs. In Germany, pharmaceutical companies
participating in the reimbursement program can receive tax breaks for research and
development (up to 25% discount on R&D costs); they are exempt from additional
fees for innovative drugs if they meet government requirements. In France, the Credit
for Innovation Development (CIR) has been introduced - this is a tax credit of 30%
on the first 100 million euros spent on research and development. In addition,
benefits are applied to the salaries of scientists and R&D specialists in

pharmaceutical companies.
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Corporate income tax (CIT) is the main type of taxation for pharmaceutical
companies in the EU. It is applied to the net profit of the enterprise and has different
rates depending on the country and the system of stimulating innovation activity.
Corporate income tax rates vary significantly among EU countries, which creates a
certain tax competition. Thus, the lowest CIT rates are observed in Hungary — 9%
(the lowest rate among EU countries), and the highest CIT rates in Malta — 35%
(considered one of the highest rates, but there are compensation mechanisms for
foreign investors).

It should be noted that most EU countries stimulate innovative projects in the
pharmaceutical industry by reducing CIT for income derived from intellectual
property (patents, licenses). For example, the “Patent Box” in the UK and
Ireland - 10% and 6.25% respectively, and the “Innovation Box” in Poland — 5% for
income from patented medicines. In addition, countries such as Slovakia and the
Czech Republic offer temporary exemption from CIT for large investors in the
pharmaceutical industry. In Estonia and Latvia, income tax is applied only when
dividends are distributed. This allows companies to reinvest profits without additional
tax burden.

The analysis shows that the corporate income tax of pharmaceutical companies
in the EU varies depending on the economic policy of each country. Countries with
low CIT rates (e.g. Ireland and Poland) actively attract international corporations,
while Germany and France with high rates provide support for research and
development projects through tax credits and discounts. Tax incentives such as the
Patent Box and the Innovation Box help countries develop the pharmaceutical

industry and maintain competitiveness in the global market.
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AHAJII3 PU3BUKIB ®APMAKOTEPAIII IE®TPIAKCOHOM Y
ITAIOIEHTIB 3 BOIT'HEITAJIbHUMMU IIOPAHEHHSA

OuaeitnikoBa Basepis LiiiBHa

3100yBay BUIIO1 OCBITU (hapMalleBTUIHOTO (aKyIbTETy
TemipoBa OQsieHa AHaToJiiBHA

K.010/1.H., JOLIEHT

kadeapa KiIiHIYHO1 (hapMakoorii Ta KiaiHIYHO1 papmarrii
HMY imen1 O. O. boromosbiis

M. KuiB, Ykpaina

Anoraunis. [IpoBeaeHo aHai3 3acToCyBaHHS LEPTPIaKCOHY y TAIIEHTIB 13
BOTHEMAJBHIUMH TIOPAaHEHHSIMH Yy JBOX 3aKJIafaX OXOpOHH 3A0poB’ss M. Kwuis.
Busiineno pizuuito y tpuBajiocTi jikyBaHHs (11 gHiB y 3akimani 1 mpotu 8 nHIB y
3aknanal 2) Tta nosyBaHHi (32,67 v mpotu 19,33 r1). JloBeneHo e€(EKTUBHICTh
MOHOTEepamnii MpH JIETKUX 1 MOMIPHO TSHKKMX CTaHaX Ta KOMOIHOBAHOI Tepamii ImpH
yCKIaHeHHIX. Pe3ynbraTtu crpsiMoBaHI Ha BIOCKOHAJIEHHS MPOTOKOIIB JIIKyBaHHS,
3HM>KEHHS YaCTOTHU He0aXaHUX €(PEeKTIB Ta EKOHOMIYHUX BUTPAT.

Kurouosi cJIOBA. BoruenanbHi MOPAHEHHS, e TpiakcoH,

aHTUO10TUKONPO(D1IAKTHKA, aHTHO10TUKOTEpaIisi, aHTUOI0TUKOPE3UCTEHTHICTb.

CyuacHi BIACBHKOBI KOH(DIIKTH, SIKI CYHMpPOBOKYIOTHCS MACOBHUMH TpaBMaMH,
30KpeMa BorHenajbHUMH nopaHeHHsMU (BII), cTaHOBIATH CepiO3HMI BUKIMK IS
CUCTEMH OXOPOHHU 370pOB’s. BorHemnanabHl MOpaHEHHS XapaKTEPU3YIOThCS 3HAYHUM
PU3UKOM PO3BUTKY 1H(EKIINHUX yCKIaIHEHb, 1110 CYTTEBO YCKIIAIHIOE JIIKYBaJIbHUIMA
MpoIIeC Ta MIJABUIIYE PIBEHB JICTATBHOCTI. 3T1JIHO 31 CTATUCTUYHUMHM JIaHUMHU, TIOHA]T
30% mari€eHTiB 13 TpaBMaTUYHUMHU TIOPAHCHHSIMHU CTUKAIOTHCSA 3 1H(EKIIHHUMH
YCKIAAHEHHSIMU. B Takux ymoBax CBO€YacHE Ta pallOHaJIbHE TMPU3HAYEHHS
antuoOakTepianbHoi Tepamnii (ABT) € kiatodoBuM pakTopoM y mpodinakTUill 1HPEKIIH
Ta MOKPAIeHH] KIIHIYHUX Pe3yJIbTaTiB JiKyBaHHs [1].

edTpiakcon, mpencraBHuk mnedanocnopuriB Il mokomiHHS, HANEXKUTH 110

182



aHTUMIKPOOHMX 3acO0iB HIMPOKOTO CHEKTpa [ii, KUl BIAIrpae BaKJIUBY POJb Y
NiKyBaHHI TSOKKMX iH(EKIiH, 30kpeMa THX, IO PO3BHBAIOTHCA BHacHinok BIL. Horo
3aCTOCYBaHHSl TIOB’SI3aHE€ 3 HHU3KOI0 BAXJIMBUX ACIMEKTIB, BKIIOYAIOUM PHU3UK
dbopMmyBaHHS aHTHO10TUKOPE3UCTEHTHOCTI (AP), HEOOXigHICTH TMEpPCOHATI30BAHOTO
MIIXO0MY JI0 JIO3YBaHHS 3aJICKHO BIJ TSHKKOCTI KJIIHIYHOTO CTaHy Malli€HTa, a TaKoX
npodiIakTUKy HebakaHuX e(eKTiB, 0COOJIMBO MPU TPUBAIOMY Kypci Tepamii [2, 3].

Mertoto nocmipkeHHsT Oyna OIiHKa O€3MeKH Ta PHU3MKIB 3aCTOCYBaHHS
nedrpiakcony y mnaimieHTiB 13 BIl 3 MeToro 3HMXKEHHS 4YacTOTH 1H(EKIIHHUX
YCKJIaIHEHb 1 TPOQITaKTHUKU pO3BUTKY AP.

JInst peTpoCneKTUBHOTO aHai3y Oyio BiaiOpaHo BuOipky 3 12 marienTis 13 BII.
VYci marieHTH — YONOBIKH, CepeHil BIK SKUX cTaHOBUB 35,3 poku. Bubipky Oyio
PIBHOMIPHO PO3MOJIICHO MIX JIBOMA 3akjagaMu oxopoHu 310poB’s (303) M. Kuesa,
[0 JI03BOJIUJIO MPOBECTU MOPIBHSUIBHUMA aHaTI3 MIAXOAIB JI0 JIKyBaHHS Ta BUSBUTH
ocoOnuBocTi 3actocyBaHHsI ABT B KO)KHOMY 3 METMUHUX 3aKJIa[IB.

Busieneno, mo 83% namieHTiB OTpUMYyBaId MOHOTEpAIiio ePpTPiaKCOHOM, 1110
MIATBEP/KYE Horo eexTuBHICTh y JikyBaHH1 BII. 3aBasku mmpokoMy cnekTpy ii,
JOCTYITHOCTI Ta 3pYYHOCTI 3aCTOCYBaHHS Ie(pTpiakCOH CTaB OCHOBHUM BHOOpOM
nikapiB. Y 17% BunajkiB BUKOPUCTOBYBAIMCA KOMOIHOBAaHI CXEMU 3 METPOH1Aa30JI0M
abo neBoduiokcalMHOM It OOpOTHOM 3 aHaepoOHOI (IIOPOI0 UM CKIAJHUMHU
iH(pekuissMu. TpuBanicTh JIKyBaHHS BapiloBajla 3aJIEKHO BiJ TSKKOCTI CTaHy
MaIl€HTIB 1 XapakTepy nopanenb. Cepenns TpuBaiicTh cranoBuna 19,5 nuis. Kopotki
kypcu (1-10 gHiB) Oynu e(exkTUBHUMM Jisi HEYCKJIAJIHEHHX MOpaHEHb, MOMIpHA
TpuBamicth (11-30 nHIB) 3acTOoCOBYBaJacsl MpHU CKIAAHIIIUX BUMAAKaX, a TpUBaJa
tepamisi (>30 mHIB) mpoBoaMiIacs y pas3l yCKIaAHEHHX 1H(EKIIH, 1Mo moTpedyBaIn
O0ararokomnoHeHTHUX cxeM ADBT. BusBneno, mo y VYV 303 1 wnedrpiakcon
3aCTOCOBYBABCS IS JIiKyBaHHS y 83% MallieHTIB, a K NpOo(IIaKTUYHO-JIIKYBaJIbHHMA
3acid — y 17%. ¥V 303 2 yacTtka npoilakTHYHOTrO 3acTocyBaHHs ctaHoBmiIa 50%.
Oxkpim ToTrO, CepeaHst TpuBaicTh Teparii y namientiB 303 1 cranoBwia 11 gHiB, TOI1
ay y 303 2 8 nguiB. lle Moxke BkasyBaTH Ha OUIbLIY TSXKKICTh 3aXBOPIOBaHb a00

PI3HUIIO B Miaxojax A0 JikyBaHHS: y 303 1 — ckJajHilI BUIMAAKH, 110 BUMaraiu
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TpuBanimoro 3actrocyBanHsi ABT, y 303 2 — kopoTiii cxemMH JiKyBaHHs, HMOBIPHO,
Yyepe3 MEHITY TSHKKICTh CTaHy abo OpieHTAIli0 Ha CTaHAapTHI MPOTOKOJIH.

AHami3 J03yBaHHS 1e(TpiaKCOHY BHSBHB HEBIJAMOBIIHOCTI CTaHJIapTaM
JIKyBaHHS: JTIKQPChKHUM 3aci0 4acTo BBOAWIN JBiYl HA A0OY 1o 1-2 T, 1m0 CynepeyuTh
pEeKOMEHIallisiM Mpo ofHOKpaTHe BBeAeHHS. Y 303 1 cepennsi cymapHa J103a cKiiaja
32,67 1, 3HayHO mepeBulryroun mnokazHuk y 303 2 (19,33 r). lle mimkpecinioe
HEOOXiTHICTh YHidiKalii J03yBaJIbHUX MPOTOKOJIB JJIsi TOKPAIIEHHS PpPe3yJbTaTiB
JIKYBaHHS.

OTxe, 3acTocyBaHHS He(TpiakcoHy y mauieHTiB 13 BII mpomemoHcTpyBano
1oro e()eKTUBHICTh Y MOHOTEPAITIL 1151 3HH)KEHHS YaCTOTH 1HPEKUIMHUX YCKIaAHEHb.
[Ipore BuUsiBIEHI BIAXWJIEHHA BiJl CTaHAAPTIB JIIKYBaHHS, 30KpeMa, 3aCTOCYBaHHSI
npemnapary JBidi Ha 100y 3aMiCTh PEKOMEHJOBAHOTO OJIHOPA30BOrO BBEJCHHS Ta
3HA4YH1 Bapialii B J03yBaHHI, BKa3ylOThb Ha TOTpedy B YHidiKaiii J03yBaJbHUX
MPOTOKOJIB 1 KOPUTYBaHHI MIAXOAIB JO TpUBAJIOCTI Tepamii. BapiaTuBHICTH
TPUBAJIOCTI JIIKYBaHHS Ta 3aCTOCYBaHHS LEPTPIaKCOHY B PI3HUX MEIMYHUX 3aKiaaax
IIJIKPECITIOE BAXKJIUBICTh CTaHAAPTH3AIll MPOTOKOJIB JUIS ONTHUMI3AIlll pe3y/abTaTiB

JKyBaHHS Ta 3HW)KCHHS pU3UKY PO3BUTKY aHTHO10TUKOPE3UCTEHTHOCTI.
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AHortanisi: Po3poOka ckiagy Ta TEXHOJIOTII 3yOHOI MacTy 3 aminpogyKTaMu
BUTOTOBJICHHSI $IKOI MOXJIMBE B YMOBax BHpPOOHHMYOI aNTEeKH € HEOOXITHICTIO
CHPUYMHEHOI0 PI3HOMAHITTSAM MPUYMH 3alajibHUX HPOLECIB Ta OCOOIMBOCTAMU
YYTIUBOCTI MAIIEHTIB 10 KOMIIOHEHTIB, 5Kl BBOJSTHCS JI0 CKJIaay 3ac001B OISy 3a
OpraHaMH POTOBOI NOPOKHUHU MaCOBOTO BUPOOHHUIITBA.

KurouoBi cioBa: 3yOHa mnacrta, OMKOJMHE MAaTrKOBE MOJIOYKO, TEXHOJIOTIS

BUI'OTOBJICHHS, aIITCYHEC BI/IpO6HI/IHTBO.

Csaroua ycwmimika 1 piBHI, Ol 3yOM HEPIAKO CTAalOTh MPEIMETOM 3a3pOCTi.
[Ipore Oinmu3Ha 3y0iB HE 3aBKAM € CBITYEHHSM iXHbOrO 310poB’s. 1106
MIATPUMYBATU 30POB’SI POTOBOI MOPOKHUHU, HEOOX1THO MPUAUISITH yBary HOTJISITY
3a sicHamMu, 3y0aMM Ta BcCiM TpaBHUM TpakTtoM. [Ipobremu 13 3ybamu yacTo
BUHMKAIOTh Y€pe3 CTPEC, 10 YCKIATHIOE OOPOTHOY 13 HETaTUBHUMH HACIIKAMU JIJIs
ixHporo craHy. Ha miacts, KpiM XIpypriuHMX BTpy4YaHb, ICHYIOTH HPOCTI
NpoUIAKTUYHI Ta JIKyBajbHI 3aco0u, sIKI €(EeKTHBHO 3YNHUHSIOTH PO3BUTOK
3aXBOPIOBaHb HA PaHHIX CTAJIisIX.

[TponykTu O KIIBHUIITBA € OHUMU 3 HAMOUIBIN JIIEBUX HATypajdbHUX 3aCO0IB
JUTSL IOTYISITY 3a POTOBOIO MOpOKHHUHOMKO [1]. Hampukiaa, MarouHe MOJIOYKO TOHIZYE
SCHa, TOKpAIye KPOBOOOIT, a mpomojic 3amolirae pyiMHyBaHHIO eMaJji, OJIOKyouu

¢ikcariro Oakrepiii Ha 3yOax. OpHak HaBiTh Halle(EeKTUBHIMIMKA 3acid Moxe
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BUSIBUTHUCS O0€3pe3yIbTaTHUM 32 HEMPABWJIBHOTO BUKOpUCTaHHS. [IpoMuciioBi 3acobu
UIA AOIVISIAY 32 POTOBOIO TMOPOKHUHOKIO HEPIAKO CTBOPIOIOTHCS IS MacOBOTO
BUKOPUCTAHHS, 1110 MOXKE OOMEXYBaTH iXHIO €(DEKTUBHICTD y JIIKyBaHHI KOHKPETHHUX
npob6siem. Bonu miaTpuMytoTh cTaH 3y0iB, ajie HE 3aBXK/IM BUPIIIYIOTh 1HAUBIAyalbHI
NUTAHHS, a 1HOJII BUKJIMKAIOTh aJIepriuHi peakilii yepe3 crenudiuyHl KOMIOHEHTH. Y
TaKMX BUIAJKaX MOTpIOHA  KOHCYJbTAIlli  CTOMATOJIOTa Il CTBOPEHHS
1HAMBIAYaIbHOTO 3ac00y, SIKHH BpaxoBye MOTPEOH MAaIlieHTa 1 caMe TOMY OCOOJIHMBO
aKTyaJlbHUM € BUKOPHUCTAHHS MPOAYKTIB ODKUIBHHUIITBA Y CKJIAJll TaKUX 3aCO0IB, SKi
MOXKYTh BUTOTOBJIATHCS €KCTEMIIOPAIILHO, 3 YpaXyBaHHSIM KOHKPETHUX 3aITUTIB.

Metoro Hamoro AOCHIKEHHS OylIM CKJIaay Ta TEXHOJOTil 3yOHOI mactu 3
OKOIMHUM  MaTKOBUM MosioukoM (BMM), BHUTOTOBIEHHS sIKOI MOXe OyTu
3/11IICHEHO B YMOBaxX BUPOOHUYOT alTEKH.

Koxxna mromuHa, sika mMae 3yOM Ta SiICHA, IIOIHS CTUKAETHCS 3 YUCICHHUMU
dakropamu, 3MaTHUMHU CHPUYMHUTH SIK TUMYACOBHM TUCKOM(OPT, Tak 1 cepilo3Hi
CTOMAToJIOryHl mpobneMu. Jlo ¢akTopiB puU3HMKY HaJeXaTb EKOJOTIYHI YMOBH,
OCOOJIMBOCTI XapuyBaHHsI, (i310JOTIYHI 3MIHU Yy pi3HI TMEPIOAM >KUTTSA Ta 1HIII
acriekTd. TakoX ICHYIOTH 3HA4H1 BIJIMIHHOCTI y MiX0AaX 10 JOIISAIY 32 POTOBOIO
MOPOKHUHOIO y MAITeH Ta IOpOoCiHuX. Y JUTIYOMY BIIlll 3aBISKH MPABUILHOMY
Xap4yBaHHIO 1 PETYISIPHOMY BUKOPHUCTAHHIO 0a30BHX TITIEHIYHHMX 3aCO0IB MOXKHA
3a0e3reunuTy (HOpMyBaHHS 370POBOTO 3yOHOTO psIy 1 MIATPUMYBATH CTaH SICEH Ha
HaJeKHOMY piBHI. [ mopociux mux 3axoiiB Moke OyTH HEIOCTaTHHO. 3 BIKOM
HAKOTIMYYIOTHCS TIPOOJIEMH 31 3[I0POB’SM, IO MOXYTh MPH3BOAWTH IO 3amaibHUX
MpOLIECIB Yy SICHAaX 1 HaBiTh BTparh 3yO0iB. TomMy JOpOCIMM 4YacTo HEOOXITHUU
KOMIUICKCHHM IMiIX1]] 10 CTOMATOJIOTIYHOTO JIOTJISI LY.

Bubip ckmany 1 ¢opmMu, B SKIi BHUTOTOBISETHCS CTOMATOJOTIUHMIA
PO UTAKTUYHHUN Tirl€eHIYHUN 3aci0, BH3HAYA€ThCS MOTpeOaMM CHEIajicTiB y pasi
podeciiHOTO BUKOPUCTAHHS Ta BUMOTaMH CIIOKHUBAYIB y pasi moOyTOBUX 3acCO0iB.
Came criokuBalbKuid BUOIp 3yOHOI MACTH COPSIMYBaB HAcC 10 pO3pOOKH pELENTypH 3
OJPKOJIMHMM MAaTKOBHM MOJIOYKOM — CE€peJl ONMMTAaHUX pecroHaeHTIB (moHax 250 ocid

npotsirom TpaBHs 2024 poky) ii oo6pano Onusbko 75%. Tomy came 1O JKapChbKy
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dbopmy Mu posmisiganu s (HOpMyBaHHS EKCTEMIIOPAIbHOTO MPOIKCY, M0 3a
pe3ynbTaTaMy JIOCiKEHHs] Ha0yB HACTYITHOTO BUIVISIAY:

b xonnHe MaTKOBE MOJIOYKO 50r

Exctpakt MunbHsHKY nikapcbkoi 3,0 T

Harpiii kapOokcutmeTunentono3a 2,0r

['miuepun 150r
Apomaruszarop 20r
CmakoBul KOPUTEHT 30r
Bona 30,0 mn
Kanbuiro kapOoHat 40,0 .
l[P 1 ITigrotosdi pobotit .,I P 2.1 ‘ Bixsaysamat BMM
lp AP22 BineaxysaHEA EKCTpakT
MILTEHEAHKI TiKAPChKOL
lp P23 BinBa:xyBagHA HaTpiit N
JP2 BinBaxyBaHHS Ta KapOOKCHTMETIVILENION03IT "
BiIMiprOBAaHHA —— ‘
KOMIOHEHLIE » P24 | Bimsaxysasus mimepmEy |y EneKTpoHHi Tepesn
p| AP25 BiBaxyBaHEA -
apoMaTI3aTopa v
lp| AP 2.6 | BinBaKyBaHHS KOPHICHTA >
CMaKy
lp| AP2.7 BiBaKyBaHHA KabIIi0
KapOoHaTy
ﬁ P28 | BiMipropaHHs BOJI ’—P{ Miprik
4
TP 3 | ®opmyBaHHS pO34HHIB
EKCTPaKTy MILIEHAHKIL, _bl TP3.1 ‘ Posmmenr BMM '—’ CKIAHA mijicTaBKa Nel
Ta apoMaTH3aTOopa 1 N TP3.2 PO34UHHEHEA SKCTPAKTY CRAHA TieTaska N2
KOpHTeHTa CMaKy MILTEHAHKH

TP 3.3 | Po34nHEeHHA apoMarH3aropa CRIISHA TigcTaBKa Ne3 ‘
Ta KOPHTEHTA CMAKY

A

TP 4 ®DopMyBaHHS OCHOBH : TP 4.1 | DOpMYBaHHA TS0 }_4 Crymka Nel ‘

MMacTIn

7 TP 4.2 | JonaBaHHA TIIePIEY H Crymka Nel ‘
TP 5 DopmyBaHHA HacTH TP 5.1 | Beenenns B OCHOBY KaJEIlito Crymxa Nel ‘
KapOoHAaTy
VMO 6| osyBanms, TaKyBaHHA N Crin nakyBalbHIKa
Ta oopMIeHHS Ki6.1 KorTpons nepen
i BIATYCKOM
30epiraHHEs

Puc. 1. Texnosoriuna 010k-cxeMa BUTOTOBJIeHHs 3yOHOI nactu 3 BMM
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dopMyBaHHIO HABEJAEHOI BUIIE PEIENTYpH NEPEeayBaIM EKCIIEPUMEHTAIbHI
JOCIIJDKEHHS, 10 JO3BOJIWIN CPOopMyBaTH CXeMy BUTOTOBIICHHS 3YOHOI TMacTu i3
BMM, 110 Mmoke y MailOyTHROMY OyTH TIOKJIaJIeHa Y OCHOBY IMPOMHCIIOBOT TEXHOJIOT11
JUTSI TaKO1 perienTypu 3yoHo1 macTu (puc. 1)

TexHosoriuHi omepailii 3a3HadeHi y Onok-cxemi (puc.l), abpepiatyporo TP
dbopmyBanuCs TIpU BpaxyBaHHI (DI3MKO-XIMIYHUX Ta TEXHOJOTIYHUX BJIACTUBOCTEH
BCIX KOMIIOHEHTIB TIPOTMHCY Ta BHU3HAYAIHWCS CTAaHAAPTHUM  OOJaTHAHHSIM
BUPOOHUYHUX amnTeK, JUIsl CIPOIIEHHS OIepaliii Ta MiHIMI3aIii 3axodiB IO
BUTOTOBJICHHIO Ta TIPOMIKHOMY Ta TPHUKIHIIEBOMY KOHTPOIO.

[pyHTYIOUHCH Ha pe3ysbTaTax MPOBEIEHHUX JOCIIHKEHDb i EKCIIEPUMEHTIB OYB
pO3pO0IeHUI ONTUMATBHUMN CKJIaJ 3yOHOT MacTu JJIs MIOJICHHOTO BUKOPUCTAHHS, 110
AKO1 BKJIFOYEHO MATOYHE MOJIOYKO, SIK OJUH 13 IPOJAYKTIB OJUKIIbHUUTBA. 3 OTJISLY
Ha aHaji3 BJIACTHUBOCTEM KOMIIOHEHTIB PEUENTYpH, EKCIEPUMEHTAILHUM ILISTXOM
Oyja CTBOpEHA TEXHOJIOTisI BUTOTOBJICHHS IIi€l 3yOHOI MacTd B yMOBax arTeKH.
Takoxx po3poOJIEeHO JAeTalbHY TEXHOJOTIYHY OJIOK-CXeMy Ta IHCTPYKI[iIO, IO

OIIKUCYIOTH aJITOPUTM BHUI'OTOBJICHHA BY6HOI I1aCTH.

JIITEPATYPA:
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Abstract: The textile industry produces significant waste, harming the
environment and depleting resources. This study explores the torrefaction process to
convert textile waste into a renewable energy source for energy-intensive industries.
Torrefaction reduces moisture, increases energy density, and optimizes fuel
properties. The research highlights its potential in sustainable waste management,
transforming waste into low-carbon fuel while supporting the circular economy. By
reducing dependence on traditional fuels, this process conserves resources and lowers
greenhouse gas emissions. Torrefied textile waste offers a viable path to cleaner
energy systems and industrial practices, fostering sustainability and resource
efficiency.

Keywords: textile waste, torrefaction, biomass fuel, sustainable waste

management, circular economy.
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Textile waste refers to discarded fabrics or clothing unfit for their original use
[1]. Globally, over 92 million tonnes of textile waste are generated annually [2]. It
accounts for 5.1% of municipal solid waste in Europe, with the EU producing
12.6 million tonnes annually. Clothing and footwear contribute 5.2 million tonnes,
equating to 12 kg per person each year [3]. Only 22% of this waste is collected for
recycling or reuse, while the rest is incinerated or landfilled [3].

Textile waste includes animal-based (wool, silk), plant-based (cotton), and
synthetic fibers [4]. The Sorting for Circularity Europe Project found that cotton
dominates at 42%, followed by material blends (32%) and synthetic fibers (65%).
This highlights the textile industry's significant role in plastic waste generation,
second only to packaging [5].

Challenges of conventional waste management methods. Landfill disposal is
common for textile waste but poses serious issues, including limited space, leachate
contamination risks, and no potential for resource recovery or energy generation.
Incineration reduces waste volume but generates harmful emissions like particulate
matter, dioxins, and furans, contributing to air pollution and health risks. Burning
synthetic textiles also releases toxic fumes. Textile recycling is valuable but limited
by insufficient infrastructure and the complexity of materials. Blended fabrics with
mixed fibers are especially challenging to separate and recycle efficiently.

Overview of the torrefaction process. Torrefaction is a thermochemical process
that converts textile waste into a solid biofuel, "torrefied waste", by heating it in an
oxygen-free environment at 200-300°C, enhancing its properties. Torrefied textile
waste is a premium fuel for energy-intensive industries such as power plants, cement
kilns, and steel mills. It can also be co-fired with traditional fuels to enhance
combustion efficiency and lower emissions. Torrefaction offers a sustainable
alternative to waste management. It converts textile waste into valuable fuel, reduces
landfill reliance, minimizes environmental impacts, and promotes a circular
economy.

Feedstock preparation and pre-treatment. The initial step is sorting textile

waste by fiber type, composition, and contaminants to optimize the torrefaction
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process and prevent issues from impurities. Shredding sorted textile waste into
smaller particles enhances torrefaction efficiency by increasing surface area,
Improving heat transfer, and enabling faster conversion. Proper moisture management
Is crucial for efficient torrefaction. Excess moisture can reduce energy yield, so

shredded textile waste is dried to the optimal moisture level before processing.

Property Raw textile waste Torrefied textile
Energy density Low Higher
Moisture content Variable Lower
Ash content Variable Lower
Volatiles High Lower

Fig. 1. Fuel properties and characteristics

Torrefaction technology and operating parameters. Torrefaction reactors come
in batch, continuous, and fluidized bed designs, with the choice depending on
operation scale, feedstock type, and product requirements. Temperature and residence
time are crucial in torrefaction; higher values improve conversion, resulting in biofuel
with higher energy density and better properties. Depending on operating conditions
and energy efficiency needs, torrefaction can use direct heating (gas or electricity) or
indirect heating (heat transfer fluids). Precise control of temperature, residence time,
and pressure is vital to ensure consistent biofuel quality and minimize unwanted
by-products.

100 | EBAC, %
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80 { -@Mlost, %
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Fig. 2. Characteristics of textile after torrefaction
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Environmental and economic benefits. Torrefaction reduces textile waste in
landfills, promoting sustainable waste management and resource conservation.
Torrefied textile waste offers a renewable energy alternative, decreasing fossil fuel
reliance and supporting a low-carbon economy. Torrefaction creates economic
opportunities, generates jobs in waste management and renewable energy, and
reduces energy costs for industries, promoting growth.

Future prospects and research directions. Research is needed to optimize
factors like temperature, residence time, and reactor design to improve efficiency and
biofuel quality. Scaling torrefaction to an industrial level requires collaboration to
overcome challenges and develop viable solutions. Integrating torrefaction with
power plants and industrial facilities, such as co-firing traditional fuels, can aid

adoption and optimize combustion.
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Annotation / Abstract: This scientific work considers two main approaches to
information encryption: symmetric and asymmetric encryption. The cryptography
library was used to create software prototypes for implementing the RSA
(asymmetric encryption) and AES (symmetric encryption) algorithms. The developed
programs were tested on examples of text message encryption and decryption.
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Beryn/ Introductions. In modern conditions of competition of organizations
for production of high-tech and high-quality products the use of highly efficient
information technologies (IT), information systems (IS) and the global Internet
network is very important. Thanks to such software developments the functionality of
many enterprises of the world increases and the quality of their work improves. At
the same time, people working in these IS must be provided with certain means of
protection, as they may be exposed to certain risks. Therefore, such areas of work as
development of software for information protection of domestic enterprises have
arisen in Ukraine.

Mera. / Aim. to develop software tools to improve information security of
enterprises

Materials and methods. symmetric encryption algorithm that uses a closed. It
assumes that the same key is used for encryption and decryption. In the program, the
key is created or entered by the user and is used by both parties (sender and
recipient). This distinguishes it from asymmetric encryption, which uses two different
keys — public and private, which is also used in this work.

Results and discussion.

This paper describes software developments that contribute to increasing the
level of information security (IS). One of them is the symmetric cipher model, which
requires that the encryption algorithm be strong enough to ensure security. It is also
required that the pre-shared key be known only to the sender and recipient. In
addition, the encryption and decryption algorithms must be known to the sender and
recipient in advance. Finally, a symmetric cipher requires a secure way to distribute
the pre-shared key.

The program described in these abstracts uses the cryptography library to
encrypt and decrypt text. The algorithm works with a public key that is entered by the
user.

The program offers to generate a new key or use an existing one. You can
encrypt or decrypt text using the selected key. The encrypt method is used for

encryption, and the decrypt method is used for decryption . The key should be secure
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and stored in a confidential place.

from is first imported. cryptography.fernet import Fernet, where Fernet is a
class from the cryptography library that implements symmetric encryption. It uses
AES in CBC mode with a 128-bit key, and HMAC to ensure data integrity. Fernet
allows you to encrypt and decrypt messages using a secret key (Figure 1). It also
provides a key generation function that generates a 32-byte key in Base64 format.
This key is used to encrypt and decrypt data. It should be stored in a safe place, as

losing the key will make decryption impossible.

Current File v 8

ymmetric Encryption.py = private_key.pem

Figure 1 — Function for key generation and text encryption
Fig. 1 shows the function for decryption. In this case, the secret key
encrypted _message is also used : encrypted text (in byte format). First, the Fernet
object is initialized with the passed key, after which the decrypt () method is called,
which decrypts the bytes and the bytes are converted back into text by the . decode ()
method. Then the decrypted text is returned. Moreover, if the key or text is incorrect,

decrypt () raises an exception (Fig. 2).

Current File v C;

@ Symmetric Encryption.py = private_key.pem

Figure 2 — Function for decrypting text
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In this case, a secret key is used for encryption. The Fernet object is initialized
with the passed key, then the text is converted to bytes using the . encode () method
and the encrypt () method is called, which returns the encrypted text in byte format.
After that, the encrypted text is returned. The main function if __name __ =="__ main
__ " (Appendix 2) is the entry point for program execution. The main functionality is
implemented here. First, the option for the key is selected choice = input (*Choose
option (1/2): ") generate a new key (option 1), enter your key (option 2), select an
action (encryption or decryption), action = input ("Choose option (1/2): ).

The user chooses one of two actions: encryption — enters the text to encrypt,
which is then passed to encrypt_message , or decryption: enters the encrypted text in
byte format, which is passed to decrypt_message .

Error handling is done using the except function. Exception as e: print
("Decryption error: make sure the key and text are correct.”). When trying to decrypt,
an error may occur if the key or encrypted text is incorrect. The program catches such
errors and displays a message to the user. An example of the software operation is as

follows. The user enters the generated key (Fig. 3)

- HQu72.€CB 6CesPCPOBIE B - AGE w P 00

Figure 3 — Entering the generated key

Next, selects the text decryption and enters the key (Fig. 4). After that, the
decryption result appears (Fig. 5)
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Figure 4 — Entering the key to decrypt information

Symmetric encryption is better for working with large amounts of data.
Asymmetric encryption is for key transfer, authentication, and data protection in
networks. They are often used together (for example, SSL/TLS protocols):
asymmetric encryption is for exchanging keys, symmetric encryption is for

encrypting data after exchange.

Project
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Figure 5 — Result of information decryption
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Conclusion: It has been determined that asymmetric encryption (RSA)
provides a high level of security by using two keys (public and private). It is ideal for
protecting data in open communication channels, but has a higher computational
complexity. Symmetric encryption (AES) is faster and less resource-intensive , but
requires a secure prior key exchange. This makes it effective for local data storage or

communications between trusted parties.
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USE OF YEAST-FREE TECHNOLOGY IN GLUTEN-FREE BAKERIES

Vaskivska A. O.
PhD student at the Department of Hotel,
Restaurant and Tourism Business, (KUK, Kyiv)

Today, the production of specialized food products, including bakery products,
is rapidly developing, which are aimed at reducing the level of diseases, including
genetic ones. Celiac disease is a hereditary chronic disease characterized by damage
to the mucous membrane of the small intestine, caused by gluten, a vegetable protein
found in cereals. The only effective way to cure the disease and prevent serious
complications is to adhere to a strict gluten-free diet throughout life. Consumption of
products containing gluten, even in small quantities, damages the intestinal mucosa
and leads to the development of complex chronic complications for human health [1].

Given the achievements in the field of nutrigenomics and nutrigenetics, the
trend towards individual nutrition will continue to grow and stimulate the
development of special food products, including gluten-free bakery products.

In many countries, gluten-free bakery products, pasta, and flour for baking
gluten-free products have been developed and introduced into production. During the
production process, special attention is paid to the purity of grain raw materials, and
even the smallest impurities in the grain that can be harmful to people with celiac
disease must be removed. Gluten-free flour products in Ukraine are mostly imported,
this fact affects the cost of the finished bakery product. Thus, the need to develop
recipes and technologies for the production of gluten-free flour products that have
sufficient quality and competitive pricing becomes obvious.

The global spread of celiac disease and the limited range of high-quality
gluten-free products increase the interest of researchers in the development of product
technologies, including bakery products. The following scientists are working on this
topic: Shanina O. M., Lobacheva N. L., Gavrish T. V., Morozova A. A,
Dorokhovych A. M., Dorokhovych V. V., Lazorenko N. P., Tarasenko I. V. and
others [2; 3; 4].
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In the process of developing gluten-free bread recipes, we encountered a
previously unsolved general problem, namely, the preparation of a gluten-free bakery
product without yeast. It is known that the process of forming a porous structure of
yeast dough in bread dough depends on the balance between the gas-forming and
gas-retaining ability of the dough. During fermentation of bread dough, there are
practically no problems with the process of gas formation in gluten-free bread dough,
which occurs similarly to the process of gas formation in wheat bread dough. During
prolonged fermentation, difficulties arise with the preservation of gas bubbles in the
dough. This is due to the lack of a gluten framework, which is elastic and usually
serves to retain gas in the dough. Thus, during fermentation of gluten-free dough
based on green buckwheat, active processes of fermentation of natural sugars and the
formation of carbon dioxide occur.

The accumulation of carbon dioxide in the dough is quite effective, this fact is
due to the fermentation time according to the technological process, which we have
extended. Therefore, the gas does not violate the continuous mesh structure, which
does not lead to the settling of the dough. Given the above, we extended the time of
the gas formation process, according to which we obtained a good regulation of the
gas-holding capacity of the dough. This became possible because the composition of
the cereals contains from several thousand to several million microorganisms: about
5...9 types of yeast and 50...80 types of lactic acid bacteria, which made it possible to
remove yeast from the recipe and obtain yeast-free gluten-free buckwheat bread. The
use of various flavorings in the recipes of our gluten-free bread is not advisable, since
the rich taste and aromatic substances formed during yeast fermentation are not lost,
since we have undergone this physicochemical process due to the presence of natural
yeast and bacteria in the cereal [5].

By tasting on a 5-point scale, the organoleptic quality indicators of yeast-free
gluten-free bread were determined according to the following indicators: surface
condition, color, crumb condition, taste and smell. The overall organoleptic
assessment of bread using quinoa seeds was 4.4 points, bread using pumpkin and

hemp dietary fibers was 4.6, while the organoleptic assessment of traditional
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rye-wheat bread was 4.15 points. Thus, the organoleptic assessment of the developed
yeast-free gluten-free bread is at the control level.

As a result of the conducted research, it was found that the moisture content of
the dough in all experimental samples increased. Thus, the moisture content of the
experimental samples of dough increased by 3% in No. 1; No. 2.3 by 3.6% from the
control. Replacing flour with green buckwheat groats, quinoa and sesame seeds,
walnuts, hemp and pumpkin dietary fibers also affects the moisture content of
finished samples of bakery products. Thus, the moisture content of the experimental
samples of the finished product increased by 2% in No. 1; No. 2.3 by 3.4% from the
control. The acidity of experimental samples No. 1 is -7.4 degrees; No. 2, 3 is 7.7
degrees lower than the control sample - 8.53 degrees [6].

Based on the research conducted, a technology for yeast-free gluten-free bread
was developed using green buckwheat groats, quinoa seeds, walnuts, pumpkin and
hemp dietary fibers, and an organoleptic assessment was determined, which is at the
control level.

A technology for the production of yeast-free gluten-free bread using green
buckwheat and quinoa with improved organic and physicochemical properties of the
new product has been developed. The use of the proposed raw materials will allow
expanding the range of yeast-free gluten-free bakery products with increased
nutritional and biological value. This will allow them to be recommended to different
segments of the population, as well as people with celiac disease and allergies. The
developed technology for yeast-free gluten-free bread can be implemented in
restaurants and bakeries.
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004.942
MMPOBJIEMATHUKA NPOBEJEHHS IHTEJEKTYAJIBHOI'O AHAJII3Y
INPOEKTHUX JAHHUX ITPH OLHIHIOBAHHI
MNPOAYKTUBHOCTI IT KOMAH/{

Baiipauyenko Ouexcanap BacuiboBuy,

acripaHT

Pynniuenko MukoJsa ImurpoBuy,

K.T.H., TOLIEHT

Harmionansauit yHiBepcuTeT «OechKa MOMITEXHIKA
M. Ogneca, YkpaiHa

Beryn. CywacHuiél  po3BUTOK — 1H(OpPMAIIHHUX TEXHOJIOTIH  MOPOIKYE
HEOOX1HICTh BAOCKOHAJeHHA MeTodiB kKepyBaHHs IT komangamu. OIriHIOBaHHS
MPOAYKTUBHOCTI Ta €()EKTUBHOCTI POOOTH IMX KOMAHJ CTa€ BAXJIUBUM 3aBIaHHSIM
JUIS KePIBHUKIB Ta aHAIITHKIB, HOTO CKJIQJHICTh IOJISITAE B TOMY YMCI B BEIMKHUX
o0csrax IaHuX, Kl HEOOX1HO 00poOUTH Ta mpoaHanizyBaTu [1]. ¥V 11boMy KOHTEKCTI
iHTenekTyanbHuil anami3z nanux (IAJl) Moke craTi OCHOBHUM 1HCTPYMEHTOM IS
MPUIHATTS PillIEHb Ta ONTUMI3AIlI]l TPOIIECIB Ta MiJBUILEHHS €PEKTUBHOCTI MPOIECIB
po3poOKKM mporpamHOro 3abe3nedeHHst pizHuUx BuAiB. IlpoBenenns [AJ[ 3
PIBHOPIAHUX TPOEKTIB JUIsl OIIHIOBaHHS MpoaykTuBHOCTI |IT komang HaOyBae
0COOJIMBOI aKTyaJbHOCTI B YMOBaxX HIBUJIKO3MIHHUX PUHKOBHUX YMOB Ta 3pOCTaHHS
koHKypeHIlli B cdepi IT. Ockinbku MoMiIOHI MPOEKTH CTAlOTh BCE CKIAAHINIUMU,
BUHHKAE MOTpeda y JETaIbHOMY aHali3l JaHUX JJis BUSBIEHHS MAaTEpHIB, MPoOJieM
Ta MOJIMBOCTEN MIJBUILEHHS MPOYKTUBHOCTI [2].

Meta poboTu noJisirae y aHaii3i 0COOJMBOCTEM Ta CKJIQJHOCTEW BUKOHAHHS
IHTEJEKTyaJIbHOTO aHami3y AaHuX |T mpoeKTiB My OIIHKM MPOIYKTUBHOCTI YJICHIB
KOMaHJI1 PO3POOHUKIB.

OcHoBHa yacTuHa. KirouoBumu etamamu peamizarii [AJ] € [1-3]:

1. BusHaueHHs i€l 1 3aBIaHb aHaANI3y, 30KpeMa YiTKE BUSBIEHHS KpUTEpii

OLIIHKK (MPOAYKTUBHICTh KOMaHAHM, €(EKTUBHICTh MPOIIECIB, BHUSBIEHHS BY3bKHX
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MICIIb) Ta BHU3HAYCHHS KIIOYOBUX TMIOKA3HUKIB, METPUK JJii BHUMIPIOBAHHS
MPOYKTUBHOCTI (IIBUAKICTh BUKOHAHHS 3aB/IaHb, YaC Ha BUIIPABJICHHS TTOMIJIOK).

2. 3061p naHuX, BABHAYEHHS CUCTEM KEpYyBaHHSI MPOEKTAMHU, PETIO3UTOPIiB KOY,
THCTPYMEHTIB JIJIs BIACTEKEHHS TOMUJIOK Ta aBTOMaTH3AIlisl IPOIIECiB 0OPOOKH.

3. [linroToBKa JaHUX, 30KpeMa O4YMIICHHSA (BUJAJICHHS JyOJIIOH0YHX,
HEKOPEKTHUX a00 HEMOBHMX 3allMCIB) Ta arperaiis y €IuHui hopmat adbo CTPYKTYpY
3 MPUBEJICHHSM JIaHWX JI0 OJTHAKOBOTO MacITady.

4. JlocmIHUUBKUANA  aHaMI3 JaHWX, JI€ BUKOHYETBbCS Bi3yaiizalis Ta
CTATUCTUYHHMMA aHAJI3 JTaHWUX JUIS BHUSIBICHHS PO3MOIUTY JaHUX, CEPEIHIX 3HAYCHb,
Bapiarliil.

5. Bubip 1 nanamryBanusa moaeneit IA ], miaoip ix rimeprnapaMeTpis.

6. AHani3 Ta IHTEepIpeTalis pe3yJbTaTiB, 3aCTOCYBAHHS OOpaHUX MOZENIEH 110
IIIFOTOBJICHUX JIAHUX Ta BUSBIICHHS KOPEJAIINA, TPEHIIB, aHOMAJTIM.

7. Bepudikaiis Ta Bamigaiis pe3yibTaTiB, BUKOPUCTAHHS TECTOBHX HaOOpIB
JaHUX [JIS OLIHKKM TOYHOCTI MOJIENed, MepeBipKa OTPUMAHUX pe3yJbTaTiB Ha
aJICKBAaTHICTh 1 BIAMOBIAHICTh peaIbHUM MOKa3HUKAM.

8. Bizyanizaris pe3yabTariB Ta moOy/10Ba 3BITIB.

9. Po3poOka pexoMeH1allii o yaockoHajgeHHo poootu I'T-koman.

[Ipu oMy cCIliJl 3a3HAYUTH, IO MPAKTHYHA peaizallisi Ipolecy MPOBEICHHS
IAZl ot ominku edextuBHOCTI KoMmaH A IT dacTo 31ITOBXYEThCS 3 PAIOM MPOOIJIeM
Ta ckiaaHomiB. OMHIEIO 3 TOJOBHUX MPOOJIEM € HEOTHOPIAHICTh Ta PO3PI3HEHICTH
JAHUX, 110 3aBAAIOTh TPYIHOII y 300pi Ta 00poOii. J[pyrow BaXXJIMBOIO CKIAIHICTIO
€ BHCOKAa CKJIAJHICTh BHSIBICHHS CKPUTHX NATEPHIB Ta TEHIEHUIN, SIKI MOXYTb
BUSIBUTH TOTEHIIIMHI TpoOjaeMu ab0 MOMKJIMBOCTI IMiJIBHIIEHHS MPOIYKTUBHOCTI
KOMaHJIM, 30Kpe€Ma uepe3 pi3HI JKUTTEBI LUKIA MPOTrpaMHUX MPOAYKTIB, SIKI
PO3pOOISAIOTh YYaCHUKH KoMaHau. KpiMm Toro, ycminmmHWii aHami3 IaHuX MOTpelye
3HAYHUX PECYPCiB, TaKUX SK OOYHCIIOBaJIbHA TOTYXKHICTh Ta KBali(iKOBaHUM
nepconan [4]. Okpemo ciia 3a3HaYUTH MPOOJEMH € 3aXUCT Ta KOHQIACHINHHICTD
JaHUX, OCKUIBKM B 0araTbOX BUMAJKaX MOKE BUHUKHYTH MHTAHHS BUKOPHUCTAHHS

yyTauBoi 1H(opmanii B mnpomeci nposeneHHi [AJ[. HalGinbm KpUTHYHUMU
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npobieMaMu y IbOMY HAIpPsIMKY € HacTymHi [1, 3, 5]:

1. CxmamHicTh  HAAIAHOTO  JIOCTYNy A0 JaHUX 4Yepe3 HEOoOXITHICTh
BIIPOBA/PKEHHSI 3aCO0IB KOHTPOJIO JOCTYMy, 0€3 SKUX ICHYIOTh PU3UKH TOTO, IIO
HECaHKI[IOHOBAaHI KOPUCTYBaul OTPUMAIOTh JOCTYI 10 KOH(}iACHIIHHOI iHpopmarii.
Takox He3axuIeH1 KaHaIM Tepeiadl TaHuX a0o0 30epeKeHHs JaHUX Y HE3aXUIIEHUX
MICIISIX MOXKYTh CTaTH MPUYUHOIO BUTOKIB KOH(1eHIIIMHOT 1HhOopMaIlii.

2. AHoHiMizarlis. HaBite micnms BumajeHHS 1ACHTH(IKATOPIB, JaHI MOXYTh
OyTu 00'eTHaHI 3 THIIUMU JHKEpesIaMH, 10 J03BOJI€E 1eHTH(DIKYBaTH OKpeMHUX OCi0.
Tomy BuKopucTaHHS ClIaOKMX  METOIIB  aHOHIMI3amii MOXE  JTO3BOJHUTH
3JJOBMUCHHKAM JIETKO BIJTHOBUTH ITOYATKOBI JaHI.

3. HemocratHe abo 3acrapine TexHIYHe IUGPYBaHHS JaHUX. 30KpeEMa,
HEelpaBuWibHE a00 HeEePEeKTUBHE YINPABIIHHA KIIOYaMH IIH(PPYBAHHSI MOKE
MIPU3BECTH JI0 IX KOMIIPOMETAITi.

4. llentpanizoBane 30epiraHHsl BEJIMKUX OOCATIB JAHUX IIJIBUIIYE PU3UK aTaK
Ta KpaJDKKU 1HGoOpMallli Ta HEJOCTAaTHE BUAAICHHS JAHUX MICISA iX BUKOPUCTAHHS
st 1AJl Mo)ke MpU3BECTH J0 BUTOKIB a00 HEMPaBOMIPHOTO JIOCTYMY JO HUX Y
MaiiOyTHHOMY.

5. BukopucTtanHsi CHpUX JaHUX 0€3 HAJIEKHOT MIJTOTOBKH MOKE MPU3BECTH 0
BUTOKIB KOH(piAeHIIIHOT 1H(OpMaIlli, Ta HEBU3HAYCHICTh BIAMOBIJATHHOCTI 3a
0o0poOKy MaHMX MOXK€ TMPHU3BECTH JO HEMPaBWIBHOTO a00 HE3aXHUIICHOTO
MOBOKEHHS 3 JaHumu 1ipu 1AL,

6. IIpoGiemu BiJICTEXKEHHSI Ta MOHITOPUHTY. BiICYyTHICTh €(DEKTUBHUX CHCTEM
MOHITOPUHTY Ta BiJICTEKEHHS JTAaHUX MOYKE TIPU3BECTH JI0 HECBOEYACHOTO BUSBIICHHS
BUTOKIB a00 HempaBoMipHOTO aoctyny.HempaBuibHa a0o 3ami3Hija peakilis Ha
IHIHUJICHTH O€3IeKU MOKe 30UTBIINTH 30MTKU Ta BUTIK 1HGOpMAaIii.

7. BiICyTHICTb  pPETYJSPHOTO ayauTy O€3MmeKh MOXKe€ TMPHU3BECTH IO
HaKOMWYEHHs Bpa3iuBocTel. HemocTaTHhO MOKJIaJHA 3BITHICTH MOXE MPUXOBATU
(hakTH BUTOKIB a00 3JIOBKUBAHHS JIAHUMHU.

BucnoBku. TakuM dYMHOM, HJi1 TIOJOJIAHHS YCIX BH3HAYCHUX MPOOIEM

BOKIIMBO 3a0€3MeUnTH SIKICHUM 301p MJaHuX, JOTpUMaHHS KOHQIIEHIIHHOCTI,
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BUKOPHUCTAHHA €(DEKTUBHUX MOJIENIEH aHami3y Ta po3poOKy 3pO3yMUIHX 1 MPaKTUYHUX

peKoMeH Iallii pu poBeaeHH] ycix eramiB [A/].
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VJIK 621.2.538.5
ABTOMATHU30OBAHM1 KOHTPOJIb PO3MIPIB IETAJIEN Y
BUPOBHUYMX MPOIECAX

bapanoBcbka Hanis AnaroJtiiBHa

Bukmamau

Jlep>xaBHMI HaBYATbHUM 3akiian « CMUTTHCHKHAMA IEHTP MiATOTOBKH 1
NEPEemiIrOTOBKY pOOITHUYUX KapiB», M. CMina, Ykpaina

AHOTaNifA: y CTaTTI PO3TISHYTO 3HAYEHHS 1HAYKTHBHOTO METOAY KOHTPOIIIO
pPO3MIpIB Ta IMIOPCTKOCTI JeTajie y BHPOOHMYUX TMpolecax. BHCBITIEHO iioro
OpUHIUOM  poOOTH, TMepeBaru, Ta PpoOJib y NIABUIIEHHI €(EeKTHUBHOCTI
aBTOMATH30BaHOTO BUPOOHMIITBA.

KirouoBi cjoBa: 1HAYKTUBHMM METOJ, aBTOMaTH3allisl BUPOOHMIITBA,

KOHTPOJIb PO3MIPIB, MIOPCTKICTh MOBEPXH1, BAPOOHUYI TOXUOKH.

VY cydyacHOMy BUPOOHHUITBI 3 BIPOBAHKEHHSIM THYYKHX BHPOOHUYHUX CHUCTEM,
takux gk BepctaT 3 YIIK, poboTH-MaHIMyasTOPU Ta TPAHCHOPTHI CUCTEMHU, BUHUKAE
noTpeda aBTOMAaTHM3aIlli MPOIECY KOHTPOJI TapaMmeTpiB Aetanei. lle Bxirodae
BU3HAYEHHS PO3MIPIB 1 IMIOPCTKOCTI TOBEPXOHb MJIA CHIBCTaBIEHHS (PaKTUUYHUX
3HAYCHb 13 33JJaHUMU. TaKkuil KOHTPOJIb I03BOJISIE MIHIMI3YBaTH KUIBKICTh Te(DEKTHUX
BUPOOIB Ta MiABUIIUTH MPOTYKTUBHICTH BUPOOHUYUX MPOIIECIB.

TouHICTh 1 AOBrOBIYHICTh OOJIaIHAHHS 3HAYHOIO MIPOIO 3aJI€KaTh Bl PI3HUX
MMOXHOOK, K1 MOXKYTh BUHUKATH i 9ac BUPOOHUIITBA. /[0 TakKMX MOXHOOK HAIEKATh
METOJINYHI, TOXUOKM BCTAHOBJICHHSI JeTallel, HalalITyBaHHs, BUMIPIOBaHb, a TaKOX
noxubku TOC. Cepen ycix METOMIB KOHTPOJIIO, 1HIYKTUBHUI METOJ BUPI3HAETHCA
BHCOKOIO TOYHICTIO Ta HAIWHICTIO, IO POOUTH HWOTrO OCOOJUBO €(HEKTUBHUM Y
3a0€3MeUeHHI KOHTPOJIKO PO3MIpIB 1 MmIOPCTKOCTI AeTaneil. [lomanpiuii po3BUTOK
BOTO METOJYy € KPUTUYHO BaXKJIMBUM JJIi aBTOMATHU30BaHUX BHPOOHUYHMX
cepenoBul. [HIYKTUBHUN METOA J03BOJISIE€ 31MCHIOBATH BHUMIPIOBAHHS PO3MIpPIB

JeTaneil, KOHTPOJIIOBATM IIOPCTKICTh TOBEPXOHb, MEXaHIYHI MEpeMIIICHHS,
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TEeMIIepaTypy, BIACTHBOCTI MAarHITHMX MarepiaiiB, a TaKOX BUSBIATA JehEKTH 1
BU3HAYATH TOBIIMHY HEMArHITHUX MOKPUTTIB. KOHTpOJIb MOXE BUKOHYBATHCS SK
OKpeMo micyisi oOpoOKH JAeTalii 3a JOMOMOTOI0 CHEIiali30BaHuX aBTOMATHU30BAHUX
MPUCTPOiB, Tak 1 Oe3mocepeHbo B mpoieci 00poOku. [IpuHImn naii iHIYKTHBHOTO
MeTOy 0a3yeThbcs Ha 3MiHI IHAYKTUBHOCTI KOTYIIIOK IIPH 3MiHI 3a30py MiX SIKOPEM 1
MmarHiTonpoBoaoM. Koiu 3a30p oOAHIE] KOTYIIKM 3MEHUIYEThCSA, 1HAYKTHUBHICTb
3pocTae, a B 1HINOI — HaBMakd. BuMipiorouu Il 3MiHM, MOKHa TOYHO BH3HAYATU
napamMeTpu nmoBepxHi Aetaii. [Ipuctpiit, mo peanizye iIHIYKTUBHUN METOJ, BKIIFOYAE
reHepaTop eJIeKTpoMar”iTHoro mois, Ttpurep Ilmitra s 3a0e3medeHHS
riCTepe3ucy, NIJCUIIOBaY CHUTHANY, CBITJIOAIOJHUM 1HAMKATOP ISl Bi3yaJIbHOIO
KOHTPOJIIO CTaHy Ta KOMIMAyH]l JJIs 3aXHMCTy BiJl BOJIOTHM M TBEpAUX 4YacTUHOK. [0
nepesar iHAYKTUBHOTO METOAY HaJleXkaTh MPOCTOTAa KOHCTPYKIIii, BUCOKA HA/IIMHICTb,
BIJICYTHICTh PYXOMHUX KOHTAKTIB, BeJIMKAa BUX1JHA MOTY>KHICTh Ta BUCOKA YYTIUBICTD.
I[le poOuTe #Oro KIOYOBUM IHCTPYMEHTOM [UIsi aBTOMATHU3allli KOHTPOJIO
napameTpiB neraneid. OTke, 3aCTOCYBaHHS IHIYKTHBHOTO METOAY KOHTPOIIIO
pPO3MIpIB 1 IIOPCTKOCTI CIHpHUS€ 3MEHIIEHHIO KUIBKOCTI Je(EeKTHUX BHUPOOIB,
MIJBUILIEHHIO €(QEKTUBHOCTI BHUPOOHMYMX TMPOLECIB Ta 3HMKEHHIO BUTpaT Ha
BUTOTOBJIEHHS JI€TAJIEH.
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VIK: 623.746
MIJIBAIEHHSA BOMOBUX MOKJIMBOCTEN BEPTOJILOTIB IPU

KOMILIEKCYBAHHI 3ACOBIB BUSIBJIEHHS TA CYIIPOBO/I’KEHHS
WJIEA TANY BE3MUIOTHUM JITAJTBHUIN AITAPAT «TEPAHB-2»

I'o1ioBko bopuc bopucosuy,

K.T.H., JIOLIEHT

bepe3ancbkuit Bostogumup I'puroposuy,
K.T.H., JIOLIEHT

Bapanik OJuexciii MukosaiioBuy,

K.T.H., IOUEHT

XapKiBChKHI HALIIOHAJbHUN YHIBEPCUTET
[ToBitpsinux Cun imeni IBana Koxeny0Oa

M. XapkiB, YkpaiHna

AHoOTamis: y Te3ax pO3IJISNAAIOThCS MUISAXW MIABUIIEHHS e()EKTUBHOCTI
OOMOBOrO 3acTOCYyBaHHSI OOWMOBHUX BEPTOJBOTIB MiJ Yac MNPOTHAIl Oe3MUIOTHUM
mitanbHuM  amapatam  tuny  «[EPAHb-2».  IligkpeciroeTscsi — Ba)IJIMBICTh
YAOCKOHAJIEHHA KOMIUIEKCY aBlallliHOTO 030pO€HHST OOMOBOTIO BEPTONBOTY HUIAIXOM
KOMILJIEKCYBaHHS OOJaJHAHHS CHUCTEM BHUSBIICHHS Ta CYIPOBOKEHHS IIIJIeH 3
JI0JTAaTKOBUMH TEXHIYHUMH 3aC00aMHU.

Kuto4oBi cj1ioBa: BepToJIiT, KOMIUIEKCYBaHHS, 1[1IJIEBKa3aHHsI, CYPOBOJIXKEHHSI,

e(hEeKTHUBHICTb.

3abe3nevyeHHs JIJIbHOCTI HalllOHAIbHOI Oe3MeKku Ta O0OpoHU YKpaiHM Ha
Cy4acHOMY €Tarll po3BHUTY 30pOiHOI 60poThOM OTpeOye MOCTIHHOTO BIOCKOHAICHHS
BCiX 1i CKJIAQJOBUX IIOJAO JOCSITHEHHS 3aJaHOro PiBHS €(PEKTUBHOCTI [1i CHUCTEM
3aXMCTy Ta TPOTHIII BHUKIMKaM B yMOBaxX BOEHHOTO cTaHy. Pasom 3 1w,
dbopmyBaHHS  O€3MEKOBOTO  CEPEOBMINA Ta JIi€Ba MPOTUJIISI BOEHHUM 1
TPAHCKOPJOHHUM 3arpo3aM 3 MOBITPS HEMOXKJIMBA O€3 BpaxXyBaHHS Ta BIPOBAKCHHS
Cy4YaCHHUX 1HKEHEPHO-TEXHIYHUX 3aXO/1B.

Oco0nuBoi yBaru HaOyia 3a1a4ya 00MOBOI0 3aCTOCYBAaHHS BEPTONITHOI TEXHIKH
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IOJI0 TMPOTHJIII MAacOBaHUM HaJlbOTaM OE3MUIOTHUX JITAJbHUX amapaTiB THUILY
«I['epanb-2» Ha 3arpo3/IMBHUX HampsMax, BHOYI, B CKJIaJHUX MeTeoymoBax [1, c. 175].
3a TakMX YMOB, BUKOPUCTaHHS INTaTHUX 3acO0IB PO3BIAKKM Ta IIJIEBKa3aHHS
BOEHHO-TPAHCIOPTHUMH Ta yJaPHUMHU BEPTOJIHOTAMH, 1[0 CTOSTH HA 030pOEHHI, HE €
TOCTaTHbO  e€(peKTUBHMM. ToMy po3poOKa TNUISIXIB MiABUIIEHHS  OOHOBUX
MOKJIMBOCTEH yJapHUX BEPTOJIbOTIB B CYyYaCHUX YMOBax 30poitHOi OopoThOM €
BKpal aKTyaJIbHOIO 3aJ1a4€l0.

[IponoHyeThcsi po3poOKa JOJATKOBUX BapiaHTIB KOHGIryparii  CKIaxy
KOMIUIEKCY  aBlallifHOTO  030pO€HHS  BEPTONITHOTO TMapKy 3a  PaxyHOK
KOMILJIEKCYBAHHSI IITaTHUX TEXHIYHUX 3aCO01B BHUSIBJICHHS Ta CyNPOBOXKCHHS LILJIEH
3 JO0JaTKOBUMHM TEXHIYHMMHU 3aco0aMM Yy TIJBICHOMY KOHTEWHepl abo mpu
BCTAHOBJICHHI y BAaHTa)XH1M KaO1H1 BEPTOJIbOTY 3 BIANOBIAHUMU AopoOKamu [2, c. 87].

3Bakar0uu Ha I1JI0I000BICTh Ta BCEMOTOAHICTh 3aCTOCYBAaHHS aBlallliHUX
3ac00IB ypaXeHHS 3 yJIApHUX BEPTOJBOTIB JIO CKJIaAy iX KOMIUIEKCIB aBlalliiiHOTO
030pOo€HHST HEOOX1THO BKIIIOUMTHU JACKIIbKA 1H(QOpPMALIHHUX KaHaIIB: TEJIEBI31MHUMI,
TEIUIOBI3IMHUI Ta paloNOKaIlIMHUK, Ta iX KOMIUICKCYBAaTH JUIS ITiJIBUIICHHS
TOYHOCTI CUCTEM BUSIBJIICHHS Ta CYIPOBOKEHHS L1JI€ MPOTUBHUKA [3, c. 41].

[IpoBenenwnii aHasi3 HasIBHUX JOJATKOBUX TEXHIYHUX 3aCO01B, B TOMY YHCII 1
1HO3€MHOTO BUPOOHUIITBA, JI03BOJMB C(HOPMYBATH TPH BapiaHTU KOHbIryparii B
3aJIEKHOCTI BIJ 3HAYECHHS IHTETpaIbHO-3BaXKEHOTO MMOKa3HMUKa
€(eKTUBHICTb-BAPTICTb.

[IpencraBieni Mpomo3uilii 3a pe3yiabTaTaMH JHUCKYCIH Ta PEKOMEHJallii
JO3BOJISITh ~ BUPOOMTH  [II€BI  MEXaHI3MM  MOKpalIeHHs Mmpouecy Oo0iMoBOro
3aCTOCYBAHHS BEPTOJBOTIB IOAO0 YpPaKCHHs LIEH TUly OE3MUIOTHUM JiTadbHUM

anapart «I'epaHb-2» B CydaCHUX yMOBax.

CIIMCOK JIITEPATYPHU
1. bepesancbkuii B.I'., bepe3zancbkuit O.I'., Cocynin M.B., Crenanenko H.O.
Onun 13 migxoniB miaABUIIEHHS edekTuBHOCTI ypaxkeHHs BILUJIA 3 aBiamiiiHoi

apTuiepiiicekkoi 30poi B HIYHMX ymoBax // HOBITHI TeXHOJOTIT — ISl 3aXUCTy
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VIK: 629.23
MIIBUIEHHA EHEPTOE®EKTUBHOCTI 3AXHCHHUX KOHCTPY KL
HA MIJICTABI OBTPYHTYBAHHS BUBOPY KOHCTPYKTUBHO-
TEXHOJIOTTYHUX PIIIEHD

JankeBuu Haragia OJexcanapiBua,
K.T.H., JIOLIEHT

Bosk Osiena BosioaumupiBHa

3100yBay APYroro piBHs BUILOT OCBITH
3anopi3pKuii HAIllOHATLHUI YHUBEPCUTET
M. 3anopixoks, YKpauHa

Annorania: IlpoanamizoBaHi MIAXOAWM IIOAO TMIATOTOBKH  Opradizaiii
TEPMOMOJIEpHI3aIlli 00’ €KTIB Oy/IBHUIITBA, B TOMY YHCJi 32 PaXyHOK BUKOPHUCTaHHS
TEXHIKO-€KOHOMIYHO1 OLIIHKU KOHCTPYKTUBHO-TEXHOJIOTTYHUX pileHb
OTOPO/IKYBAIBHUX KOHCTPYKIIH 3 ypaxyBaHHSIM 3HUKEHHS BapTOCTI OY/IBHUIITBA,
€KOHOMIT MaTepiaJIbHUX PECYPCIB Ta 3aCTOCYBaHHS BUCOKOE(HEKTUBHUX MaTepialiB 1
KOHCTPYKTUBHHUX CXEM. 3’SICOBAaHO, IO JOTPUMAHHS TEXHOJOT1YHOI MOCIIIOBHOCTI
Ta iX B3a€EMO3B’SI3KY, & TAKOXK BIPOBAXKEHHS CUCTEMH MPUNUHATTS OpraHi3aIliiHux i
KOHCTPYKTHUBHO-TEXHOJIOTTYHUX plllIeHb CIIPUATUME M1JIBUIIICHHIO
eHeproeeKTUBHOCTI Oy/iBeNb, 3MEHIIEHHIO BapTOCTI OyIIBETBHOT TPOAYKINT Ta
parioHaIbHOMY BUKOPUCTAHHIO 1HBECTUIIIMTHUX PECYPCIB.

KuaroueBi ciaoBa: eHeproeekTUBHI  Marepiaid, TEpMOMOJEpHI3allis,

KOHCTPYKTHHO-TEXHOJIOT14HI PIIIIEHHS, OOTPYHTYBaHHS KOHCTPYKTUBHHUX CHUCTEM.

VY cydacHOMy CBiTi, /1€ €KOJOTIYHI MUTAHHS CTAIOTh JeIalll BaKJIUBIIIUMU,
eHeproe(ekTuBHICTh y OymiBHMITBI HaOyBae 0cOONMMBOI akTyanbHOCTI. bymiBmi 3
BHCOKHM pIBHEM €HEpProeeKTUBHOCTI CIIOKUBAIOTh 3HAYHO MEHIIE EHEeprii, IIO0
crpusie 30epeKeHHIO TaKUX MPUPOJHUX PECYPCIB, K MaIMBO Ta Boja. Lle momomarae
3HU3UTH HABAHTAKEHHS HA TMPUPOJHI EKOCHUCTEMH Ta 3a0e3MeunTH 30eperKeHHS

EHEePreTUYHUX PECYpPCIB JUIsl HACTYMHUX MOKOMIHL. OKpiM TOTO, BIPOBAKEHHS
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eHeproe(peKTUBHUX TEXHOJOTIA 1 BUKOPUCTAHHS CydyaCHUX MaTeplajiB MO3UTHBHO
BIUTMBA€E Ha EKCIUTyaTalliiHI XapaKTEPUCTUKHU OyIiBETIb.

[TuTomi TEeTUIOBTpaTH y OYAIBIISIX 32 €KCIIEPTHUMHM OI[IHKAMH PO3IMOALISIOTHCS
TakuM yuHOM: 710 40% - 3a paxyHOK OpraHi3oBaHOi 1 HEOpraHizoBaHOi 1H(IIBTparii
Harpitoro moBiTps, A0 30% - 3a paxyHOK HEIOCTAaTHLOTO OIOpY TeIIonepeaayl
3aXHMCHUX KOHCTPYKIiH, 10 30% - 3a paxyHOK HepalioHaIbLHOTO BUTpaYyaHHs rapsioi
BOJIY 1 HEPETYIILOBAHOTO PEKUMY EKCILTyaTallil CHCTeM omaoBaHHs. [3].

Ha croromnimHiii JeHh YKMMAJIO HAyKOBIIIB MPaIIOIOTh HaJl PO3POOKOI0 Ta
BIIPOBA/KCHHSAM OpTaHI3aIllfHUX 1 KOHCTPYKTHUBHO-TEXHOJOTIYHUX MIAXOAIB [0
peaizailii NpOeKTIB, CIPSIMOBAHUX Ha IIBUIICHHS €HEProe(EeKTUBHOCTI OyIIBEIb Yy
PI3HHX Taly3sx ekoHOMikd. Lli 3aBHaHHS € OJHUMHU 3 HAMBAXKIMBIIIMX Y Cy4acHUX
yMOBax. Y HAyKOBUX JOCHIDKCHHSX Takux BYeHuX sk [amHcekuit O. M.,
I'puropoBcekuii II. €., MakcumoB A. C., Ilmockuii B. O., Tl'anymko B. O.,
Toitko A. @., Tyraii A. A., CasiioBcbkuii B. B., Heuenopuyk A. A., Topkartok B. I,
@apentok [ I, llmakoB A. B., llanennuit B. T. po3misiganucs meTtoau Ta Moaeml
OpraHizaiiifHO-TeXHOJOTIYHOTO XapaKTepy, K1 3aCTOCOBYIOTHCS JJIsi PEKOHCTPYKIIii,
TEPMOMOJIEpHI3allli Ta TEXHIYHOTO OHOBJEHHS Yy cdepl KUTIOBO-KOMYHAIILHOTO
roCI0JIapCTBa.

OCHOBHUM  3arajJlbHOBU3HAaHUM  TOKA3HUKOM  HOPMATUBHOTO  PIBHS
eHeproe()eKTUBHOCTI ~ 3aXHCHMX  KOHCTPYKLIA  OyaiBedb 1 CHOPYAKEHb
KUTJIOBO-IUBUILHOTO TPHU3HAYEHHS, BBAXKAETHCA MIHIMAIBHUI OOOB'S3KOBUN OMIp
Teryionepenayl 3axucHUX ejaemeHTiB. HoBi eHeproedekTuBHI BUMOTH 0 3aXHUCHUX
KOHCTpYKIii, Oymu migBumeni 3 2021 p. signmosimro o JIBH B. 2.6-31:2021
«TemmoBa 13075111 Ta eHEeproedeKTUBHICTh OyiBenb» [1] miaTpuMaBIu 3araibHY
TCHJICHI[II0O  MIABUIIECHHS HOPMATUBHMX BHUMOI  QHAJOTIYHO 3  HOpPMaMu
€sporneiickkoro Corosy.

J10 30BHILIHIX OTOPOKYBaJbHUX KOHCTPYKIIIN BUCYBA€THCS 3HAUHA KUIBKICTD
BUMOT TaKHUX SK: BHCOKHM pIBEHb TEIUIO3aXMUCTY, TEIUIOCTIMKOCTI, HHU3Ka
€HEPrOEMHICTh MaTepialliB BHYTPIIIHIX ITapiB, BUCOKA CTYMIHb MOBITPOMPOHUKHOCTI,

HU3Ka BOJIOTOEMHICTE TOIIIO.
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AHaJi3 KOHCTPYKTUBHUX PIllIEHb €HEProe()eKTUBHUX 3aXUCHUX KOHCTPYKIIH 3
ypaxyBaHHSIM HOBUX HOpPMAaTHBIB 3 €HEpro3oepekeHHs y OymiBIAX IOKasye, IO
YIAIUITYBaHHA TPAaJULIMHUX OJHOLIAPOBUX CYLUIBHUX 3aXUCHUX KOHCTPYKIIIH,
€KOHOMIYHO JOIIJbHE JIMIIE B MIBACHHUX paiioHax Ykpainu. Jyig iHIIOT YacTWHU
TepUTOpii, 0cOONMBO A1 0OJacTel, IO BIJHOCUTHCS JIO MEPIIOi TEMIEpaTypHOi
30HU, a 1e Oubimie 70% yciel Teputopii KpaiHW, MPaKTUYHO Oe3aJbTepHATHBHUM
BapiaHTOM € TepexiJ Ha mapyBaTi KOHCTpyKIii. [Ipu npomy BupimeHHs npoOnemu
oOJNalTyBaHHSI €HEProe()eKTUBHUX 3aXMCHUX KOHCTPYKIIH MOXIMBO IO JIBOX
HampsAMax, SK BUKOPUCTaHHS CHEPrOCTIHHUX MarepiajiB 3 OAHOro OOKy, abo
3aCTOCyBaHHS  €(EKTHMBHUX  TEXHIYHMX  pIlIEHb  OaraTtolmapoBHX  CTIHHUX
KOHCTPYKIIi, 3 1HIIIOTO OOKY.

VY cydacHiit 3apyOikHIA MNpakTUIll OIiHKa €(EeKTUBHOCTI MarepiaiiB it
30BHILIHBOTO OTOPOJIKEHHSI CTIH BHUKOHYEThCS $IK 3 YpaXyBaHHSAM CYKYIHOCTI
TEXHIKO-€KOHOMIUYHUX TOKa3HUKIB OydiBiIi, Tak 1 3 ypaxyBaHHSIM TEIUIOBOI
KOM(OPTHOCTI MPHUMIIIEHs B Mpolleci HOro mojaanbiioi ekcruryatauii. OaHuMm 3
«WIepiB» 3a yciMa MOKa3HUKaMH Cepell CTIHHMX MarepiaiiB sKi BUPOOJSIOTHCS B
VYkpaini € komipyactuii 6eToH 1 BUpoOM 3 HbOro. Lle miATBEpIKYEThCA TAKOXK 1
3apyO1’KHOIO OyMiBEIBLHOIO TMPAKTHUKOI, JI&¢ KOMIpYacTUM OeTOH SK OCHOBHHM
CTIHHMUW MaTepiall, 3alHsAB JOMIHYIOYE TOJIOXKEHHS Yy OyaiBHHITBI. Baromoro
aNbTEPHATUBOIO KOMIPYACTOMY OETOHY, 3aBASKMA IMMIMPIIM chepu 3acTOCyBaHHA,
IPOCTOTI BUTOTOBJIEHHS Ta 3HAYHO KpaIlMM EKCIUTyaTal[liHUM XapaKTepUCTUKAM
Marepiaiy, CTaB MOJIICTEPOJIOETOH.

Jiama3oH 3acTOCYBaHHSI TMOJICTUPOJIOCTOHY Jy)K€ IIMPOKUM: 3aXHMCHI
KOHCTPYKIli KapKacHUX OymdiBedb, HECydl CTIHH, 1 TIEPEerOpOAKH 3aJMBKa
M1J10T(CTSATYBaHHS ), BUTOTOBJICHHS IITYYHUX OJOKIB 1 IJIUT, YTEIJIEHHS CTIH BXKe
noOy10BaHUX Oy/iBeNb, YTEIUICHHS TOPHIILL, MTOKPiBmi [5].

OO€eKTOM JOCHIIKEHHST BU3HAYEHHS Ta OOTPYHTYBaHHS KOHCTPYKTHUBHO-
TEXHOJIOITYHUX PILIEHb € M'STUNOBEpX0Ba odicHa OyAiBIS 3 MOHOJITHUM KapKacoM.
Po3mipu 6ynieni B mani 34500x15000m. Byniens mae B muiaHi KIMHOBUIHY (HOpMY,

110 MOBTOPIOE (OpPMY 3€MEITbHOI JIJISTHKH.
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Ha miacraBi  apXiTeKTypHO-TUIAHYBQJIbHUX  pIIIEHb Ta  JOCIIIKEHHS
TEIUIOTEXHIYHUX  OCOOJIMBOCTEH  MPOEKTYBaHHS  3aXUCHUX  KOHCTPYKLIA 3
eHeproe(peKTUBHUX MaTepiaidiB Oyiau 3ampolOHOBaHI BapiaHTH: KOHCTPYKIIIS
30BHIIIHBOI CTIHM 3 LEIIM, KOHCTPYKLIS 30BHIMIHBOI CTIHU 3 MOJICTIPONIOETOHY,
KOHCTPYKIIiSI 30BHINIHBOI CTIHU 3 Ta300€TOHY, Ta PO3pOOJICHI TEXHOJOTIYHI KapTH
(puc.1) Ha BUKOHAaHHS POOIT 3 JOTPUMAHHSAM TEXHOJIOTTYHOI IMOCIITOBHOCTI Ta iX
B3a€MO3B’A3KY, 4 TaKOXX BIPOBA/PKEHHS CHCTEMU NPUUAHATTS OpraHizaliiHuX 1

KOHCTPYKTUBHO-TEXHOJIOTTYHUX PIIIeHb [5].

T T

;

Puc. 1. TexHos1oriyHi KapTy HAa BUKOHAHHA POOiT

3 BWINE HABEACHUX PO3POOJICHUX BapiaHTIB TEXHOJOTIYHUX KApT MOXKHA
3pOOUTH TaKl BUCHOBKU:

— TEeXHOJoris OyIIBHUIITBA 3 Ta300€TOHHUX 1 MOJICTUPOIOCTOHHUX OJIOKIB
ICTOTHO HE BIAPIZHAETHCS. Pi3HMII JuIie B TOMY, IO OOCAT BUKOHYBaHHMX POOIT 3
MOJIICTUPOJIOETOHHUX ~ OJIOKIB,  3aBASIKM  CBOEMY  HU3BKOMY  KOE(IUIEHTY
TETUIONPOBITHOCTI, MEHIIIMH, HIK 3 TTOJICTUPOJIOCTOHHUX OJIOKIB.

— 3a paxyHOK BIJIHOCHO BEJMKHX Ta0apuTiB OJOKIB 1 iXHBOI Majioi Baru
ICTOTHO 3pOCTa€ MIBUJKICTh OymiBHUIITBA. [lOpiBHSHO 3 1Mo OYI1BHUIITBO
MPUCKOPIOEThCS B 4 pa3u. TakuM YMHOM, SIKIO OYIIBHUIITBO 3 LEMIH BeaeThes 116
nHiB  (0e3 ypaxyBaHHS BUXIJIHHX), TO OYIIBHHIITBO 3 Ta300€TOHHHX 1
MOJIICTUPOSIOETOHHUX OJI0KIB BefeThes npoTsaroM 40 1 36 aHiB. BianoBiiHO MEHIIIUMU
CTalOTh TPYIOBUTPATH.

— CTIHy 3 Ta300€TOHHUX 1 MOJICTUPOJIOECTOHHUX OJOKIB HEMOTPiOHO
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YTEIUTIOBAaTH Ha BIAMIHY BiJ LIETISHOI. Yce 1€ 3MEHIIye 3arajibHy BapTiCTb Oy/iBIi,
0 3BOJAUTHCA. Y TIpOIleci eKcruryararii OymiBiai 3 OJIOKIB BHUTPATH Ha OMAJICHHS
3HUKYIOThCA Ha 25-30 %.

— KOHCTPYKUIHHICTh. TOYHI T€OMETpUYHI XapaKTEPUCTHUKU BUPOOIB JAIOTh
3MOTy BECTH KJIAJIKy OJIOKIB 3 BUKOPHUCTAHHS KJICHOBOTO PO3YMHY, KM 3a0e3redye
MIIHICTB 3YCeIIJICHHSI 1 BUKJIFOYA€ HASIBHICTD Y KJIQAI «MICTKIB XOJIOIY».

— mnpocrtota 00poOku. bioku serko oOpoOISIOTECS Oyab-SKUM PLKYyYUM
IHCTPYMEHTOM, THUJISIOTHCS, BCBEPIJIATHCS, 3aKPITUTIOIOTHCS IBIXaMH, CTPYTalOThCA,
mTpabyloThesl - 1€ pOOUTH iX 3acTocyBaHHS 0co0auMBO TpuBabauBuM. [IpocTtora
0o0poOKM OJIOKIB Ja€ 3MOTy CTBOPIOBAaTH I[IKaBl apXITEKTypHI pILIEHHS, 30KpemMa
MpOpi3aTu KaHaJM Ta OTBOPH MiJ PO3ETKY, €IEKTPOMPOBOJIKY, TPYOOIPOBOAM, apOUHI
KOHITypaIi.

Po3msnaty moka3HUKHU, HA OCHOB1 SIKUX IMPOBOJUTHCS TEXHIKO-EKOHOMIYHE
oorpyatyBanHa (TEO), HeoOXiiHO caMeé KOMIUIEKCHO, OCKUIbKH OYylIb-SKe
KOHCTPYKTUBHE a00 TEXHOJOTIYHE PIIICHHS MPUINMAETHCS TIIBKA BPAXOBYIOUH HOTO
€KOHOMIYHY JIOILJIbHICTb.

B takomy Bumanky TEO KOHCTPYKTHMBHO-TEXHOJIOTITYHHMX PIIIEHb SK OCHOBA
pO3pOOKM TMpOEKTy Tepenadadae JBa eTanu: BUOIp HAWUOLIBII  JOIIBHOTO
KOHCTPYKTHBHOTO 1 TEXHOJIOTIYHOTO MPOEKTHOTO PIIICHHS; BU3HAYEHHS JIOIIJIBHOCTI
MIPOEKTHHUX PIIICHh HA OCHOBI CIIBBITHECEHHS BUTPAT 1 MPOTHO30BAHUX €KOHOMIYHUX

e(eKTiB. AHali3 OTPUMAHMX PE3yJIbTATIB MPECTABIECHO HA puc. 2-4

CTiHH 3 TOJTICTUPOIOETOHHNX OJIOKIB -
Crinu 3 ra300eTOHHHUX OJIOKIB -

Crinu 3 LCIJIM Ta yTCIUIrOBa4ya

Marepiaa ctin

0 20 40 60 80 100 120

TpuBaiicTs BUKOHAHHS, 1i0

Puc. 2. AHaJui3 TpUBaJIOCTI BUKOHAHHSA POOIT
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Puc. 4. AHaJ1i3 KOIUTOPHCHOI BAPTOCTi BUKOHAHHSA POOIT

[IpoBeneHi MOCHIKEHHS YMOB 1 CydacHOi MpOOJEeMHU €Hepro30epeKeHHS B
VYkpaini MOKa3aJIu HEOOXI1THICTh 3aCTOCYBaHHS eHeproe(eKTUBHUX
OTOPOJDKYBAIbHUX KOHCTPYKIN. Po3po0iieH1 TEeXHOJIOTIYHI KapTh Ha 3BEJEHHSA
OyZIiBesb B1IOOPaKalOTh IEpEeBard 3acTOCYBAHHS €HEProe(eKTHUBHUX MaTepialiiB
MOPIBHSHO 3 TPAJWIIMHUMU METOJaMH BHUKOHAHHS OyMIBHUIITBA: TEXHOJOTIA
BUKOHAHHS POOIT 3 ra300€TOHHUX 1 TMOJICTUPOJOCTOHHUX OJIOKIB ICTOTHO HE
BUIPI3HAIOTBCA. Pi3HMIS JMine B TOMy, MO OOCAT BHKOHYBaHUX poOIT 3
MOJIICTUPOJIOCTOHHUX ~ OJIOKIB,  3aBIASKM  CBOEMY  HHU3BKOMY  KOE(DIIIEHTY
TETUIONPOBITHOCTI, MEHIIIUM, HIXK 3 TIOJIICTUPOJIOETOHHUX OJIOKIB.

HaBenena TexXHIKO-€KOHOMIYHA OLIHKA JI03BOJISIE OLIHUTH Y BapTICHOMY
BIJIHOIIICHHI TIEpeBard BUKOHAHHS POOIT 3 €HEProePEeKTUBHUX OTOPOKYBATHHUX
KOHCTPYKIIIH:

— CTIHM 3 cHeproe@eKTHBHUX OJOKIB JCHICBINl 3a CTIHM 3 Meriad 3
YTETUTIOBAYEM.

— ekoHoMia Ha 12-15% xomTopucHoi BapToCcTi OYIIBHMIITBA 32 PaxyHOK
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J0JaTKOBOT IJIOII, OAEPKYBAHOI 32 OUIBII «TOHKUX)» CTIH 13 TOJICTUPOIOETOHY.

— BWTpATH HA OMAJICHHA B 2-3,5 pa3u HUKYi, HDK y HETISTHOTO OYIUHKY.

—  3HWKEHHS MaTepiaJoMiCTKOCTI.

— exoHoMis 110 70 % po3uuHy IS KIIaJIKH.

— Onok ToBuIMHOIO 30 CM 3a TEIJIOMPOBIAHICTIO 3aMIHIOE OJIM3BKO 2-X M
LETJISTHOL KIIAJIKH.

Takum  yuHOM,  OYIIBHMIITBO  OTOPOJDKYBJIBHUX  KOHCTPYKIIH 3
eHeproe(peKTUBHUX MaTepialliB € OUIBII JOIIJILHUM, HIXK 3 TPAAUIIIHHUX MaTepiaiB.

OOrpyHTOBaHMi BHOIp KOHCTPYKTHBHO-TEXHOJOTIYHUX pIIIEHh Ha OCHOBI
TE€XHIKO-€KOHOMIYHOTO  aHajli3y  OrOpO/DKYBaJIbHMX  KOHCTPYKIIH  CIpHs€E
MIJBUILEHHIO €HEProe(peKTUBHOCTI OyAiBENb, 3HUKEHHIO CO01BapTOCTI OyHiBEIbHOI
NpPOAYKIIi Ta  ONTUMAJbHOMY  BHKOPUCTAaHHIO  MareplajJbHO-TEXHIYHUX 1

1HBECTHULIIMHUX PECYPCIB.
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[MPOBJEMM BE3IEKH IHTEPHETY PEYEM TA 3ACOBH
MOKPAIIEHHS 3AXUCTY BIJI 30BHIIIHHOT'O BTPYYAHHS

3aiivenko Basientun BikropoBuy,
K.T.H., CTapIIM{ BUKJIaAa4

HACBY

M. KuiB, Ykpaina

Hikigopenko Kocrssntun bopucosuy,
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Cxopo0oraros OJiekcanap 3axapoBuy,
CTYJIEHT

HACBY
M. KuiB, Ykpaina

Anoraunisi: besneka Intepuety peueit (IoT) crae Bce OUIbII BaKIMBOIO, KOJIU
MOBa 3aXOJIUTh MPO 3arajbHy KapTUHY KiOepOe3meku. Y ToW 4vac Ak KibepOesmeka
CIIpsSIMOBaHa Ha 3aXMCT MIJKIIOYEHUX A0 [HTepHeTy cuctem Bia Kibep3arpos, Oe3neka
[oT mossirae B 3aXMCTI MAKIIOYCHUX MPUCTPOIB [1, C. 2].

[oT BimHOCUTBCA 10 OyAB-5KOI cucTeMu (DI3UIHUX MPUCTPOIB a0 0OIaTHAHHS,
K1 OTPUMYIOTH 1 IEPEJAI0Th JIaHl yepe3 Mepexi 0e3 Oyb-1KOro BTpyYaHHs JHOJUHU.
TunoBa cucrema loT mpairtoe nUIIxXoM OGe3MepepBHOTO HAJICUTIAHHS, OTPUMAaHHS Ta
aHaII3y JIaHUX y UK 3BOPOTHOTO 3B’SI3KY. SIKIIO BU YyJW IIOCh, III0 Ha3UBAETHCS
«pO3yMHUM», IIe, sK TmpaBuio, o3Hadyae [oT. TumoBi BHUMAIKK CIOKUBYOTO
BUKOPUCTAHHS BapilOIOThCS BiJ CMapTHOHIB, PO3YMHUX TOJWHHUKIB, PO3yMHHUX
JOMIBOK 1 HaBiTh Oe3mioTHUX aBToMOOUTIB. Ilpuctpoi IoT Takox mMIUPOKO
BUKOPUCTOBYIOTBCS B OXOpPOHI1 3J0pOB’s, YINpPaBIIHHI JAHIIOTOM TIOCTABOK 1
IIPOMUCJIOBUX BHUITAJIKaX, TAKUX K CHEPTeTHKA Ta BUPOOHUIITBO, Bigomi sik [1oT.

OCKI1JIbKH CBIT 3HOBY 3HAOMUTBHCS 31 3SMIHEHUM CIIOCOOOM >KHUTTS B CYy4YaCHOMY
CBITi, MU MOXXEMO BIT4yBaTH IIACTS, 1[0 MAEMO IHHOBAI[IMHI, HOBITHI TEXHOJIOT14HI

pIllICHHS, SIKI CHPSMOBYIOTh 1 MIATPUMYIOTh HAac y O€3MEYHINIOMY CEepeIOBHIIL.
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O6’ennanns  Iarepuery peuedr (IoT) 1 mrTyunoro imtenmekty (LHI) crano
0JIarOCIIOBEHHSM, 0COOIHMBO B cdhepax MiABUIIECHHS O€3MeKH B TPOMAACHKUX MICIISX,
y MIOBEPHEHHI CITpaB Ha MPaBUJIBHUNA ITUIAX

Ane 1ie nuIe BepxiBKa aiicOepra, OCKUTBKH ICHY€E BETMYE3HUMA TTOTEHITIAT JIJIs
MIIBUINCHHS PiBHA IUQPOBI3AIlil Ta 1HHOBAIIM, 1100 3alHATH LIEHTPAJIbHE MICIIC B
MOBCSIKACHHOMY JKHUTTI KOKHOTO ChOTOJIHI. A KOMIMaHii MOXYTh OHOBIIIOBaTH CBOI
MOCIYyTH, Kpalle 3aJ0BOJBHIIOYM MOTPEOM CIOXKHUBA4YiB 1 MPHUCKOPIOIOYH 1X
3pOCTaHHS 32 paXyHOK TOKpAIICHHsI 3B’ 513Ky - BUKOPUCTOBYIOYH 1HHOBAIIIT ITYIHOTO
inTenekry/lHTepueTy pedeit 13 3arampHomoctymHuUM Wi-Fi, mo BucTtymae sk
IIPUB’A3KA.

Kimouosi ciioBa: 10T, Oe3neka, kioepzaxuct, Wi-Fi, APl, DDoS-araku, 11oT,

Zero Trust, xakep, aBTeHTU(IKAITIA.

besneka loT cTocyeThcst 3aX01B, BXKUTUX JJIS 3aXUCTY MPUCTPOIB 1 Mepex [0T
BlJl HECAHKI[IOHOBAHOTO JOCTYIy, 3JJOBMHUCHUX aTak Ta IHIMX Kidep3arpos. 3i
30UTBIIEHHSIM KUIBKOCTI MIAKIIOYEHUX TMPUCTPOIB 3pOCTaE W PHU3UK KiOepaTak.
Posymitoun 3arpo3u 6e3nerti [HTepHETY pedeil 1 BXKUBaIOUM 3aX0/IiB JJIsl 3aXUCTY Bl
HUX, OKpeMi 0cOOM Ta opraizallii MOXXyTbh JIOMIOMOI'TH 3aXUCTHTH CBOi ITiIKIIOYCHI
MpUCTPOi Ta Mepexi. besneka [HTepHeTY peuel CTOCY€eThCs 3aX0/IiB 1 TEXHOJIOT1H, SIKi
3aCTOCOBYIOThCA ISl 3aXUCTy MNPUCTPOiB IHTEepHETy peueil 1 momaTkiB IHTepHETY
pedeil BiJ HECAaHKIIOHOBAHOTO JOCTYMY, 3JIOBMHCHHMX aTak Ta IHIIUX KiOep3arpos.
BiH BKIIIOYa€ 3aXUCT MPUCTPOIB BiJ 37I0My Ta HECAHKLIOHOBAHOTO JAOCTYIY Ta IHIII
3axoam Oe3neku [1, c. 9].

OCKUIBKY KUTHKICTh MIAKITIOUEHUX MPUCTPOIB IPOJOBKYE 3POCTATH, 3POCTAE i
pusuk kibepatak. IIpuctpoi 0T oco0auBO BpasiuBi 10 aTak, OCKUIBKA BOHHU YacTO
MaroTh OOMEXEHY OOYMCIIOBAJIbHY MOTY)XHICTh 1 MaM’ATb, 110 YCKJIAJHIOE 3aXHUCT.
Kpim Toro, 6araro mpuctpoiB loT migkmioueno no IHTepHeTy, MmO poOHUTH iX
JOCTYIIHUMHU JUIsl XakepiB 3 Oynb-aKkoi TOuku CBIiTy. besneka IHtepHery peueit
BAXKJIMBA, OCKUIHbKM BOHa 3abe3nedye aBTEHTU(HIKOBAHUN MOCTYN JO0 MPOTPaMH

[HTEpHETY pedelt 1 Jonomarae 3aXUCTUTH OCOOUCTY Ta KOH(IICHIIHY 1HhOpMAaIlito,
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TaKy sK ()1HaHCOBI 1aHI Ta MEIWYHI 3aIIUCH, B1Jl BUKPAJCHHS YU 371aMy.

3arpo3u Oesmeni [oT crocyloTbes HU3KM TOTEHUIWHUX KIOEPPHU3UKIB, SIKi
MOXYTh BIUIMHYTH Ha mpuctpoi [oT 1 mporpamu IoT. BaxkmuBo 3Hatu mpo 1
MOTEHLIKHI 3arpo3u Oe3neni [HTepHEeTy pedeil 1 BXKHUBATH 3aXOJliB, 100 3aXHUCTUTH
cebe Ta CBOi MPUCTPOT

bararo mnpucTtpoie IHTepHeTy peued, Hanpukiaag MAKIOYEHI KaMepH,
TEPMOCTaTH Ta MOOYTOBa TEXHIKa, MAIOTh Cia0Ki (GyHKIII Oe3nmeku, mo poOuTh iX
JIETKOI0 MIIIEHHIO i XakepiB. lle Moxe M03BOJMTH IM OTpUMATH JAOCTYH [0
MIPUCTPOIO Ta KOHTPOJFOBATH HOT0, 00 BUKPACTH OCOOUCTY 1H(OpMAITIFO.

[Ipuctpoi InTepHeTy pedeit 0coOIMBO Bpa3IMUBI 0 3T0BMUCHOTO TPOTrPAMHOTO
3a0e3neyeHHsl Ta BIPYCIB, AKI MOXYTb IIBHMJKO I[OIIMPIOBATUCS MEPEKEI0 Ta
3aB/IaBaTH MIKOAW OaraTboM MPUCTPosiM. Lle MOoXyTh OyTH 370BMHCHE MpOTpamMHe
3a0€3MeUeHHs], SIKe MOXKE KepyBaTU MPUCTPOEM 1 BUKpPAJATH OCOOUCTY 1H(OpMaIliio,
a0o0 BipycH, sIKI MOXKYThb IIPU3BECTH JIO HECITPABHOCTI mpucTporo [1, c. 10].

Xakepu MOXYTh OTPUMATH JOCTyM 10 npuctpoiB loT depe3 cnabki mapodi Ta
1HII BPa3NUBOCTI, IO JI03BOJISIE 1M KOHTPOJIIOBATH MPUCTPi abo BHKpaaatu
ocobucty iHdopmanito. Lle Moxe BKIOYaTH JOCTYN 10 Kamepu 4u MikpodoHa
MIPUCTPOIO0 a00 BUKOPHUCTAHHS MPUCTPOIO Jiist 3amycky DDoS-araxk.

[Tpuctpoi IoT Mo)XHA BUKOPHCTOBYBATU JJIA 3aIyCKy PO3MOJIUICHHX aTaKk Ha
BIZIMOBY B 00ciyroByBanHi (DDoS), ski MOXyTh NepeBaHTAXUTU BeO-callT abo
Mepexy Ta 3poOuTH iX HeAocTynHUMHU. Lle Moxe OyTH CIPUUKMHEHO THM, 110 XaKepu
3aXOIUTIOIOTh KOHTPOJb HAJ BEJIMKOKO KUIbKICTIO NpUcTpoiB 0T 1 BUKOPUCTOBYIOTH
iX JU1s IepenoBHEHHs BeO-calTy Tpadikom [2, c. 5].

[Ipuctpoi InTepHery peuelt yacTto 30UparOTh 1 TEpPEeaarOTh OCOOUCTY
iH(popMallito, 10 BHUKIWMKAE 3aHETOKOEHHS IIOA0 KOH(DIACHIIWHOCTI JaHUX 1
MOXJIUBOTO 3JIOBKMBAaHHS I[MMH JaHuMH. lle Moke BKIIOYATH JlaHi TIPO
MICII€3HAXO/[KEHHS, ICTOPII0 BEO-TIEperIsiay Ta 0COOUCTY 1H(OpMaIlito, TaKy SK iM s
Ta ajpeca.

OcHoBOIO 0Oe3meku M0AaTkiB IHTepHETy peueld € BUKOPUCTaHHS TMPHUCTPOIB

[nTepHery pedeil, sKI MarOTh YHIKaJIbHI HaAllMHI 17eHTU(IKAINAHI JaHl, SKi
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HeMOXJMBo minpooutu. lle mae 3mory mpuctposim loT migTBepaXKyBaTu CBOIO
imenTudikaiiiro Ta aBTeHTUdIKALIO IS OyIb-AKOi CIIy>kOU, HaNpUKIa, miaThopMu
[0T a6o inmoro npuctporo 10T, 3 IKUM BOHH CHIIKYIOThCS.

HailinomupeHimum TOBIpeHUM 1I€HTH(PIKATOPOM JUIsI MAIllUH, HAMpPHUKIA[
npuctpoiB IHTepHeTy pedelt, € nudpoBuii cepTudikatr Ha OCHOBI 1HPPACTPYKTYpHU
BIIKpUTOTO Kitova. Jljis eheKTUBHOTO Ta OE3MEeYHOro 3B 53Ky MK MPUCTPOSIMU Ta
ciyx0amu [0T BoHM MOBHMHHI BOJIOAITH JOBIPEHUMHU ITU(POBUMH 1IEHTH(IKATOpaAMHU.
Ile 3abe3rneuye HaleXHY iAeHTH(IKAIIID Ta 3aXHCT BiJ] HEABTOPH30BAHHX a0o0
3MIOBMHUCHHUX O0Ci0, SIKI HaMararmoThCsl BTPY4YaTHCS Yy Balll MPUCTPOi Ta CIYXKOH.
Hudposi igeHTHdiKamiiHl  naHi  (GOPMYIOTH OCHOBY [UIsl  CIyO Oe3meku,
3a0e3neuyroun  3aliM(PpOBaHUN  3B’SI30K, MEPEBIPKY MOXO/UKEHHS JaHUX 1
rapaHTylO4u [UIICHICTh 30€peKEHHUX, IMepeJaHux abd0 BUKOHAHUX JaHUX 1
nporpamMHoro 3a0esneueHHa. Bukopucranus ceptudikarie PKI 3abesmeuye
KkpunTorpadiuHo HaaiMHI Ta HEe MiapoOtoBaHl 1AeHTUIKAIINHI JaHi, 3aXHUIICH] Bl
Kpaabkkd. TexHosoria 1H(pacTpykTypu Bigkputoro kimouya (PKI) goOpe
3aMpoBa/PKE€Ha Ta CTaHAAPTU30BaHA, HAJa€ IIMPOKUHA BUOIp BapiaHTIB, BKIOYAIOUU
MOCTAaYaJIbHUKIB TPOTPaMHOro 3a0e3MeyueHHs, peani3alii 3 BIJKPUTUM KOJOM,
MOCTAYaJIbHUKIB TOCIYr 1 CHUCTeMHHX iHTerpaTtopiB. Lls pi3HOMaHITHICTH OMIIIN
J03BOJISIE CTBOPUTH THYYKE PIIMIEHHS 3 TIE0 CAMOI0 OCHOBHOIO TEXHOJIOTIEO,
YHUKaIO4H OJIOKYBaHHS OCTa4yaJbHUKIB.

Bkpait BaxnuBo, mo6 npuctpoi [oT Oynu 3axuineHi Bxke Mpu HAPOHKEHHI, T
yac BUPOOHHUUTBA, 3a Jgonomoror uudposoro ceprudikara PKI, sxuit O6e3neyHo
HagaeTbess iM. CBIONTBO TPO HAPOMKEHHS BUAAETHCA MPHUCTPOIO «3aBOJCHKUM
nenTpom ceprudikarii»n (CA). et nagiiinuii imeHTU(IKATOP HAPOHKEHHS JIA€ 3MOTY
MPUCTPOIO MIATBEPAKYBATH CBOIO 1IGHTUYHICTD 1 aBTEHTU(IKALIII0 MPOTATOM YChOTO
JIAHITIOTA TIOCTAa4aHHS Ta >KATTEBOTO IMKIY, BKJIIOYAIOUM aBTEHTHQIKAIIO B
«omepariiinoMy TIeHTpi ceptudikamii», SKud Bumae podboumit cepTudikar s
BUKOPHUCTaHHA oreparopoM npuctpoio 10T, He 000B’SI13k0BO BUPOOHUKOM TPUCTPOIO
[3, c. 1928].

Ockunbku 10T o3Hayae migkioueHHA Ciyx0 1 mpuctpoiB g0 IHTepHery,
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0COOJIMBO BAYKJIMBO 3aMOOITTH HECAHKI[IOHOBAHOMY JIOCTYIY /10 CUCTEM, IPUCTPOIB 1
xMmapaux ciyk0. [l[o6 3abe3neuntn Oe3mexy 1udpoBoi igeHTHIKAMII, HEOOX1THO
3aCTOCOBYBATH HaAilHI 3axoau Oe3neku. e Bkitovae HaiiiHy aBTeHTH(IKAIIIIO, SKa
oOMeXye MJOCTyN JI0 Mepexi i aBTOPU30BAaHMX KOPUCTYBAUiB 1 MPHUCTPOIB,
ceptudikaty, sKi 3a0e3medyroTh 3amu@poBaHUN 3B’S30K MK IPUCTPOSIMU Ta
ciayk6amu, 1 1UdPOBI MIAMUCH, SKI MIATBEPHKYIOTH TMOXOJKCHHS Ta IUIICHICTh
JaHHUX 1 MPOrpaMHOTO 3abe3neueHHs. BUukopucToByiite HaiiiHy aBTeHTU(DIKAIIIO HA
OCHOBI1 Kpunrorpadii, mo0 yCKJIaJHUTH 3aBllaHHs 3JI0BMUCHUKaM. [lepekoHaiitecs,
10 KJIF0ul O€3MeYHO CTBOPEHI, pO3MOBCIOKEHI Ta 30epexeHi. HanaBaiite mepeBary
3pyYHMM JUIsl KOPUCTYBaudiB pIMIEHHSAM, TaKUM SIK MOOUIBHUM JIOAATOK 13
OlomeTpuyHUMHU (aKkTOopaMu, 100 KOPUCTYyBaul HE OOXOMMIM CKJIATHI 3aX0JH
Oe3nekn. KpiM TOro, BUKOPUCTOBYWTE Traiy3eBl CTaHAAPTU Ta BIAKPUTUN KOI.
TexHosorii Ta mpOTOKONM, fKI A0Ope BHOUCYIOTbCA B noaatku loT, BKIIOYaIOTH
npotokon oomexeHux gonatkiB (CoAP), TenemeTpuuHuUd TpPaHCIOPT 13 UYEPToOIO
noBigomsienb  (MQTT), ©Oe3neky TpancnoptHoro piBHa (TLS), Oesneky
TpaHcnoptHoro piBHs npararpam (DTLS), monermenuit M2M OMA (LWM2M),
peecTpairiro yepes 6esneunuii mpotokoi. Tpancmopt (EST) i EST-CoAP.

barato mpuctpoiB loT He MaroTh BOymoBaHoi Oe3mexu. HailOimbimmii pu3uk
i Oe3MeKH, KOJIM cripaBa AOXOAuTh 10 npuctpoiB 10T, mossdrae B Tomy, 110 BOHU
4acTO NPOEKTYIOThCS Ta CTBOPIOIOTHCS Oe€3 Oe3MneKku sk NpiopuTeTy abo HaBITh
3azpaneriap. Komm BpasmuBi Micusg mpuctpoiB [oT onpuimrogHIOOTHCS, HHU3bKA
0013HaHICTh O3HAYaE, [0 MIAKIIOYEH] TPUCTPOT MOXKYTh 3AIUIIATUCS HE3aXUILIEHUMU
MPOTSTOM MICSLIIB 1 HABITH POKIB.

[[Io6 monermmTyd HaNAMITYyBaHHSA, Oararo MPUCTPOIB TOCTAYAIOTHCS 3
MapoJisIMU 332 3aMOBUYBAHHSM, SIKI HE MOTPIOHO 3MIHIOBATH IMiJl YaCc PO3MIIICHHS B
Mepexi.

Bupobuuk wmir HeycBimomsieHo moctadatu mpuctpoi [oT 31 3moBMuCHHM
MpOrpaMHUM 3a0€3MeYeHHSIM, BOYJOBAaHUM Yy MIKPONPOrpaMmy, OCKIJIbKM BOHHU HE
BIJICKAHYBaJIM HAJ&KHUM YWHOM BHUXIJHUH KOJ, SKHI BUKOPUCTOBYETHCS MJIs

PO3pOOKH.
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[inoxo6oBa mpupona npuctpoiB [oT poOuth ix onHAKOBO OakaHUMU K IS
THX, XTO Ma€ a00pi, Tak 1 Jud moraHux HamipiB. UymoBo, 1O BU MOXKETE
nigkmounTucs 1o npuctporo loT BimmaneHo, ane 1e TakoX O3HAyae, MO OYJIb-XTO
MO3K€ CIIpoOyBaTH BBIATH. XaKepH BUKOPUCTOBYIOTh aBTOMATHU3ALIIIO AJIS TIOIIYKY Ta
MOIIYKY IPUCTPOIB, AKi MalOTh 3araibHOA0CTYIHI [P-anpecu 3 mapossimu, siki Bce 11e
BCTAHOBJICHI 32 3aMOBUYBaHHSIM, SIK BIINPABHY TOUKY JJIs HAMa/l.

Yum Oinbine y Bac mpuctpoiB loT, Tum Oinbina moBepxHs araku. | Bemuka
KUIBKICTh MIAKIIOUYEHHX IPUCTPOIB, SKI MOXKE MaTH Oylb-sIka OpraHizailis, MOXKe
MEPEBUILUTH i1 37ATHICTh HE BIJICTABAaTH BiJl KepyBaHHs Oe3mnekoro. MacmtabyBaHHs
BaIoi 37aTHOCTI kKepyBatu npuctposiMu [oT mae BupimanbHe 3HAUSHHS U1 3aXUCTY
BaIllOT MEPEXK1, TAHUX 1 CUCTEM. YPA3IMBOCTI BUHUKAIOTH 1 3MIHIOIOTBCS 3 4ACOM, 1 T€
caMe MO’KHa CKa3zaTH Ipo MOTHBaLi0 xakepa. [lommupeni Bpa3nuBocTi KibepOe3neku
BKJIIOYAIOTh MpOrpaMH-BUMAaradi, 3JI0BMUCHE MpOrpaMHe 3a0e3nedeHHs], (DIImUHT 1
PO3MO/IICHI aTaki Ha BiAMOBY B 06ciyroByBanHi (DDoS).

s 3axucty npuctpoiB [oT € 4oTHpu OCHOBHI pedi, Mpo SIKI CHiJ MaM’ ATaTH,
ayMmarouu 1po 6esneky npuctpoiB [oT. OTpumaiite piBeHb BUIUMOCTI, IKHH MOKa3ye
Bcl npuctpoi [oT y Bamiii mMepexi. Jl03BonsiiTe mpUeIHYBATUCA JO MEPEXKI JIMILE
aBropu3oBaHuM npuctposm loT, sxi Bam BimoMi, 1 OOMEXYyHTE IOCTYI ITUX
npucTpoiB. JloOpe po3ymiiiTe, SIK BUTISAAE «3BUYAHa» MisUIbHICTH. Lle m03BOIUTH
BaM CIIOCTEPITaTy 3a JUBHOIO MOBEIHKOIO, SIKa MOTPeOye MOJATBIIOTO TOCIIIKECHHS.
MiHIMI3yHTe KUIBKICTh Yacy, SKUM BaM ITITA€ThCS, 32 JOIMOMOTOK aBTOMATHYHOT
BIAMOBII. SIKIIO MiJi YaC MOHITOPUHTY BW BHUSABUTE, 110 MIJKIIOYEHUN MPUCTPIN €
Bpa3JIMBMM, aBTOMATHWYHI MOJAbII il JJIsI JIOKadi3almii Ta YCYHEHHsI MpoOJieMH
3HaYHO 3MEHILATh PU3HK 3JI0MY.

[udposi TpaHnchopmallii opraizaiiii 3SMiHUIN AaBTOMOO1IBHY MPOMUCIIOBICTD 1
rajfy3b OXOPOHH 370pOB’s. | 3aMIHUB JIeAK1 MPOYKTH Ha OUIBIIT €KOHOMIYHI PUCTPOI
IoT. s peBomrorisa 3poduia ix HaIMIPHO 3aJIEKHUMHU BiJl TEXHOJIOT1H, 10 MPU3BEIO
710 OLIbII CEpHO3HUX HACIHIJIKIB BiJl MOPYLIEHb.

3110BMHCHE MPOTPaMHE 3a0€3MeUeHHSI MOXKe OyTH HECBIJJOMO 3aBAHTAXEHO T

yac OHOBJIEHb Ha CMapT-TeJIeBI30pax, a KaMepu Oe3MeKH MOXKYTb OyTH BpazIMBUMHU
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TF03aMU JI7151 37I0BMHUCHUKIB.

[Tpommucnosi cuctemu ynpasiiaas (ICS), Taki sk cuctemu SCADA, HeoOXimHi
JUTSL KpUTUYHOI 1HPpacTpykTypu. Ha xanp, iM yacTo Opakye HaJIeKHOIO 3aXHCTY, IO
poOUTH IX ypa3NIMBUMHU IO MOTEHLIWHMUX KiOepaTak. Y pasl ycmixy aTakd MOXKYTb
3aBAAaTH CEpPHO3HOI WIIKOAM, HAMPHUKIA, MOPYHIUTH pPOOOTY EIEKTPOMEpexi uu
aTOMHOI eJIeKTpocTaHIiii [4, c. 2].

Ile pobuts 000B’s13k0BUM mpiopuTeT Oe3neku 10T 1 BXKUTTS NPEBEHTUBHUX
3aXOJIIB MPOTH 3arpo3. ToMmy Takok MOTPIOHO BHUKOHYBATH CTpaTerii YIpaBJIiHHS
pPO3MAITTSIM TPHUCTPOiB. BUKOPUCTOBYiTE CcTaHAAPTU30BaHI MPOTOKOIU 3B S3KY
(mampukian, MQTT, CoAP), mo0 3abe3neuuTHl CYMICHICTh MDK PI3HUMH
MPUCTPOSIMU.  3aCTOCOBYWTE METOJUKH BIJOUTKIB TaNbI[IB MPUCTPOIO IS
igeHTUdIKamli Ta Kimacudikamii pizHUX TUmB npuctpoiB loT, mo po3Boise
3aCTOCOBYBATH 1HJWBIAyalbHI 3axoaud Oe3nekd. Po3poOiTh amganTUBHI IOJIITHKH
Oes3rneku, fAKi MOXKHAa HaJalllTyBaTH Ha OCHOBI KOHKPETHHUX XapaKTEPUCTUK 1
MO>KJIMBOCTEN KOXHOIO THITYy IPUCTPOI0. BukopucToByiiTe yH1(iKOBaH1 miIaTGpopMu
KEpYBaHHS TMPUCTPOSMHU, SKI MOXKYTh OOpOOIATH IIUPOKUN Jiarma3oH THIIIB
MPUCTPOIB, CHPOIIYIOYM TMPOIEC OHOBJCHHS Ta 3aXWIIaloud PI3HOMAaHITHI
ekocucrtemu [HTepHeTy peueil.

Hesiki mpuctpoi [oT maroTh BUMOTH B peXUMI peaqbHOr0 4acy, SKi MarOTh
OyTm BUKOHaHI Yy 1HTepdeiici mnporpamyBanHs npoaaTtkiB (API) mnpotsarom
BU3HAYECHOTO MepioAy. KMo JaHi, siKi MOBEPTAIOTHCS VISl 3alUTIB BUMOT Y PEKUMI
peanbHOro 4acy, € HETOUHHUMH, L€ MOXE MPU3BECTU 10 KaTacTpOPIUYHUX HACIIIKIB.
[locTauanbHuku IHTEpHETY peueld MOXKYTh MOCTAaBUTH M1 3arpo3y Oe3mnexy, Moo
MOKPAIUTH MPOAYKTUBHICTE APl nmns mux 3amuTiB, anme Taki omepariiiHi MOMUJIKA
MOKYTh BUBECTH 3 JIaTy BCIO CUCTEMY.

API moBuHHI 30epiratu KOXKHY BHUMOTY B pEaJIbHOMY uacli OKpeMO, 1HAKIIIe
BOHHM MOXXYTh 3aBakKaTH OJIHA OJHIM 1 CKOMIIPOMETYBAaTH BCIO MEPEXKY, AKIIO OAHA 3
HUX BHUSIBUTHCSI HEBJIAJIOIO.

Y  cepenoBunyi  IoT APl wyacto 3’e€qHyroTbcsi 3  aBTOMAaTH30BaHUM

oOnagHaHHSAM, CUCTEMaMU MOHITOPUHTY Ta 1HIUMU API 111 BUKOHAHHS BUMOT Y
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peXHUMI pPEaJbHOrO0 4Yacy, a 1€ O3Hauae, M0 BCl LI KOMYHIKAIii MOTpeOyroTh
repMETUYHO1 O€3MeKH I 3aro0iraHHs aTakam i3 BIPOBAXKEHHSIM KOJy, TOMHIIKaM
1HBEpCii IPIOPUTETY Ta IHIIHUM 3arpo3aM.

BaxnuBo BpaxoByBatu au3ailH API, ockinbku morano pospobiieni API
po6usaTh Bami gaHi [oT nmpuBaGaMBOO MIIICHHIO JIJIs1 3JIOBMUCHUKIB.

OpHuM 13 HallKpaluxX 1HCTPYMEHTIB, SIKUH MOKHA JOJATH JI0 CBOTO apCeHaly
oesmeku [0T API, € API-mmio3, sxuii gi€ K €1MHA TOYKA BXOAY JJIS B3a€MOJIT MiXK
npuctposimu  IoT 1 xmapuumm  ciayxOamu. Illmosm APl 3abe3mneuytoTh
CTaHIApPTU30BaHUM CHOCIO JOCTYMy /A0 TMPHUCTPOIB 1 KEpyBaHHS HUMH, a TaKOXK
0€3MEeYHOr0 KepyBaHHS MOTOKAMH JaHUX, 110 POOUTH iX OE3LIHHUM AKTUBOM JJIs
MOCTa4YaJIbHUKIB [HTEpHETY peuei.

[Tpuctpoi [oT moTpedyroTh HamIMHOI 1HPPACTPYKTYpH aBTEHTH(IKAIll, Xo4ya
Hapa3i 0araTo 3 HUX MPAaKTHYHO HE MAalTh MPOTOKOJIB aBTeHTH(ikalii. [lapoi
HEJIOCTaTHbO, OCKUIBKHA BOHM MOXYTh 30€piraTUCsl y BUXIJHOMY KOJ1 MPOTrpamu, 10
poOuTh iX 3araJbHOJOCTYMHUMH. 3JIOBMHUCHUKA MOXYTh OTPUMATH JOCTYH [0
BCHOI'O CepBepa uepe3 BKpaJieHI mapojii abo BHUKOPUCTOBYBaTH OoTa s
aJAMIHICTPYBAaHHS 3JJOBMUCHOTO IPpOrpaMHOro 3abe3neyeHHs abo DDoS-arak.

[TocTauanbHuku [HTEpHETY peuelt TOBUHHI 3pOOUTH CBOIO €KOCUCTEMY OLIBII
0e3IeyHor0, BUMAaralouu KUTbKOX €TalliB aBTeHTU(iKallii, BUKOPUCTOBYIOUM KITIOUl
APl Tta cTBOpMBIIM HaAiMHIMK O0a30BMH Maposib 3a 3aMOBYYBaHHSAM, 1100
JIOTIOMOTTH KOHTPOJIIOBATH JIaHi, AKi MpUCTpoi [HTepHETy pedei mepenaroTh CBOIM
API.

[Ile omHuM HEOOroBOpeHUM KpokoM st 3abe3nedeHHs Oesreku [oT API e
mU(ppPyBaHHS JaHUX, OCKIIBKM BOHO JOTOMArae 3amoOirTé JTOCTYNy 3JI0OBMHCHHKIB
10 KoH(iAeHiiHoi 1HpopMalii, MaHimysauli yn kpaaivkku. [udpyBanHs mpaHux
CTBOPIOE JIaHI, SIKI HEMOXJIMBO poO3MudpyBaTH, 3a JTOMOMOTOK MPOTOKOIIB SSL
(Secure Sockets Layer) a6o TLS (Transport Layer Security), 3axuimaroun gaHi i
yac nepeaBaHHs Ta 30epiraHHs.

Po3poOnukam ciif po3risiHyTH MOKIIUBICTh BUKOprcTaHHS API-nuro3y pazom

13 mudpyBaHHsAM 1 3aco0aMu KOHTPOJIIO JOCTYyNy, HI00 Kpalle 3aXHUCTUTH SK
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npuctpoi [oT, Tak 1 XMapHi cepBepH BiJ 30BHIIIHIX 3arpo3.

3BUYAITHO, BIPOBAHKCHHS O€3MeYHOr0 HAaOOPY METOIB KOTyBaHHS TaKOXK €
JOIIILHOIO CTpaTeriero i KomaHj po3poOHuKiB. HamiitHo 3akomoBaHi IIUTHO3H
3MEHIIYIOTh MOBEPXHIO aTaku Ta pajailyc BHOyXy, oOMexXyroun OiUHy PYyXJIUBICTH Y
pasi ataku. Tak camMo BOHH MIHIMI3YIOTh YPas3JIMBOCTI, SIKI MOXYTh IPHU3BECTH [0
aTak 1H €Ki abo mpobieM 3 KOHTPOJIEM JIOCTYITY.

Axicamii mumro3 APl Mae HaxiitHy 1H(QpacTpyKTypy, OHOBJICHE MpPOTPaMHE
3a0€3IeUeHHs Ta HaJIHHy MepexKy Oe3IeKH.

[Ilo6 3axuctutu naui loT mixg yac mepemadi, APl 30060B’513y10Th mpOTOKOIU
mupyBaHHS s BCIX JAHUX, $KI MEpeMIIlyloTbcsa MK mnpuctposmu loT 1
cepBepaMu.

Kpim toro, API peanizytoTh 3ac00M KOHTPOJIIO JOCTYMY y CBOiX iHTepdeiicax,
BUOIPKOBO OOMEXYIOUH JOCTYII JIJIsi aBTOPU30BAHUX Mporpam abo KopucTtyBauiB. Ls
CTpaTerisi Mpalre pa3oM 13 HaAIMHUMH MeETOJAaMH aBTEeHTUdIKAIlli, TaKUMH SK
Mapkepu abo kmroul API, ski 3a0e3nedyroTh Oe3medHHid AOCTYH 1 3amoOIiraroTh
aTakam THUITy "JTIOJIMHA TTOCcepeInHi".

Hns  npganux y cradi cnokoto APl Bumararoth, mo0 0a3u JgaHux
BUKOPUCTOBYBaIM IUGPYBaHHS JJs 3aXUCTy cxoBuila naHux. [loeaHyroun
mupyBaHHs 3 METOJaMH O€3MEYHOr0 KOAYBaHHS, TAKUMH SIK TIEpPEBIpKa BBEIACHUX
JaHUX 1 poTalisd KIKYiB, PO3POOHUKH MOXKYTh 3amoOIrTH 37amMy JaHHX, L0
nepeOyBaroTh y cTaHl crmokor. API Takok MOXyTh aHOHIMI3yBaTH ToJisg gaHuX [oT
1Uist 3a0e3neyeHHs] KOH(DIIEHUIMHOCTI, BOJAHOYAC 30€epiralouu XypHaiau JOCTYIy AJis
MOHITOPHUHTY MOJIEJICH MMOBEIIHKH JIJI1 PAHHBOTO BUSBIICHHS 3arpo3.

Mopnens 6e3neku Zero Trust APl maGupae momymnsipHOCTI, OCKUIBKM BOHA
IPYHTYETHCS Ha MEPEKOHAHHI, 1[0 OpraHi3alli He MOBUHHI aBTOMATHUYHO AOBIPSITH
’KOJIHIM OpraHi3allii, ika HaMara€ThCs OTPUMATH JTOCTYII JJO MEPEXKi.

Tpanumiitai Momeni Oe3MeKu MPUITYCKarTh, 0 BCi 00’€KTH B opraHizaiii
3aCIIyTOBYIOTh JOBIpH, ane Zero Trust 3aBxkau mepeBipsi€e I 00’ €KTH, Mepil HiX
HaJaTH IM J0CTyN 10 AaHux abo mepex. Lsg Moaens crae Bce OUIbIT aKTyaIbHOO IS

oesnekn loT API, ockinbku APl wacto 00poOnsitoTh KOHGIAEHLINHI AaHi Ta
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migkmoueHas no0 loT, a me o3nawae, mo koxeH 3amut APl wmae Oyrtu

aBTEHTU(IKOBAHUM, aBTOPU30BAHUM 1 MIATBEPHKECHUM JIJISI POAKTUBHOTO 3aXHUCTY.
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XapKiBChKHI HALlIOHAJIbHUN YHIBEPCUTET Pai0CIEKTPOHIKH
M. XapkiB, YKpaiHa

Beryn. 3a0esneueHHsT SKOCTI HaJaHHSA MEPEXKEBUX CEPBICIB  HANpsMy
3aJIEKUTH BiJI MOXKJIMBOCTI MIATPUMKHA HEOOX1HMX PIBHIB MOKA3HUKIB 3aTPUMKH Ta
BTpaT Ha YChOMY LUISIXY HMPOXODKCHHS TMAaKeTiB. Y CBOIO Yepry, MOKa3HUK BTpPaT
TaKOK IEBHOIO MIPOIO 3aJIEKUTh B1Jl PIBHS 3aTPUMKH Ha SIKHil, IPU LIOMY, 3[I1HCHIOE
BIUTUB psiJi GAKTOPIB — XapaKTEPUCTUKH Ta IHTEHCUBHICTH Tpadiky, 3aBaHTAKECHICTh
MEpEKEBUX BY3JB, 1X TEXHIYHI MOXJIMBOCTI Ta OCOOJMBOCTI HaJlalITyBaHHS. SIKIIO
Opatu 10 yBaru IMOBHUH WMOBIpHMI IUISIX HaJACWJIAHHS ITaKeTIB BiJ IepejaBaya
npuiiMadeBl, CTa€ 3pO3YMIIUM, IO 3HAYHOIO MIPOIO0 HA PIBEHb CyMapHOi 3aTPUMKHU
BIUIMBAE TPOLIEC MapuipyTu3aiii. Biarak, 3a JaHUX yMOB HaWO1IbIl €(EeKTUBHUMU
MOKHa BB@)XATH QJITOPUTMHU MapIIpyTHU3aIlli, sIKI MOTEHIIMHO 3/JaTHI 3a0e3MeUnuTu
no0y/I0BYy ONTUMAIBHOTO MapIIPyTy 3 HAWMEHIIINM PiBHEM 3aTPUMKH.

Mera poGoru. IloOynyBaTu MexaHi3M BHOOPY ONTUMAIBHOTO MUIAXY
MIPOXOJIPKEHHS MaKeTIB Ha 0a3i anropuTtmy [lelKcTpu Ta TeHETUYHOTO aJITOPUTMY.

Marepiaiau i Meroan. CbOroJiHi OCHOBOIO DSy QJITOPUTMIB MaplIpyTU3allii
(manpuxnan, OSPF) e anroputm Jleiikctpu. Sk cBiquuTh aHami3 (yHKIIIOHYBaHHS
JAHOTO aJNTrOpUTMY, OoNTHUMallbHMM MapmpyT MiK llepenaBauem Ta Ilpuiimauem y
Mepexi (popmMyeTbes y BUMIISIII CYKYITHOCTI BIJIPI3KiB 3BaskeHOTO rpady. [Ipu nupomy,
BEpIIMHAMU TaKoro rpady € okpemi MapuipyTu3aTopu a pedpa rpady - kananau. Bara

KOXKHOTO pedpa y JaHOMY BUIAJKY BKa3ye Ha MEBHY XapaKTEPUCTUKY JAHOI JUISTHKA
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Mepexi — JOBXHMHY BIAPI3KY MK Mapol0 BY3JdiB, SIKI BOHO IO€JHY€E, PIBEHb
3aBaHTAKEHOCTI, Yac MPOXOHKCHHS MAKETiB TOIIO. BenmnunHa Takoi XapakTepUCTUKH
MOXKE PO3IVISIAATUCS SIK 3HAaueHHs (YHKIT BTpaT Ha JOKalbHIM miunsHil. ToOTo,

IpoLec MoOyIOoBH ONTUMANBHOTO Wy, LUISIXYy MOXe OyTH MOJaHO Y BUIIISAL

HACTYIHOT'O BUPA3Y:

| _ n:
® = min;
Wopt :U(Di,jl iso (1)
i:l J - ]
e o; ; - i-a JIsSHKa IUTIXy, KA XapaKTePU3Y€ThCsl MiHIMATbHIM 3HAYEHHAM

o0paHoi XapaKTepUCTHUKH 32 YMOBH, 110 Ha MUIAXY J0 KIHIIEBOTO By3Ja-MipUiiMada Ha
JAHOMY KpOLll MOy ICHYBaTM HE MEHII, HDK 2 MOXJIMBUX Mapupytu. [Hakiie
KOKy4Yd, Ha KOXHOMY KpOIll OOUpAaETbCsl TOW MapuIpyT, SKUHA € JIOKaJIbHO
MiHIMaJbHUM.

3azHaueHuil cnocid NoOyI0BH MapIIpyTy Ma€ HENOJMIK, SIKAW MOJISAraE y TOMY,
o0 3a TakhuX YyMOB aJrOpUTM CcTa€ XadlOHUM, TOOTO, Horo pimieHHs Oyze
YMOBHO-ONITUMAJILHAM. BifTak, iCHye€ MOXJIHMBICTh BHHHKHEHHS HEBHUIIPaBIaHUX
3aTPUMOK y XOJ1 MPOXO/DKEHHS TakeTiB. TakuM 4uMHOM, HEOOXITHO 3a0e3MeYuTH
BUOIp TAaKOTO MapUIPYTy, SKHH 3a TUX K€ CaMUX YMOB BBaKaTUMETHCS O1JIbIII
ONTHMAIIbHUM, HDK 100OyqoBaHMH Ha 06a3i amropurmy JleiikcTpu. VIMOBipHOIO
ATbTEPHATUBOIO MOXKE BUCTYNATH T€HETUYHUHN AT OPUTM.

PozrisitHemo nmpukiaa Ha pUCYHKY 1, 1€ TOKa3aHO MEpEeXKy, 1110 MICTUTh y co01
14 By3mniB. [Ipumyctumo, 110 He0OXiAHO MOOYAYBaTH HAMONITUMANILHIIIUNA MapIIPYT 3
By3na 1 1m0 By3na 14. ['eHeTuuHui anroput™ O€3BIAHOCHO KOHKPETHOTO 3aBIIaHHS
MICTUTUME Y COO1 TaKi KPOKH, SIK:

1. CTBOpEHHS MOYATKOBOI MOMYJISIIT XpPOMOCOM.

2. O1iHIOBaHHS TPUCTOCOBAHOCTI XPOMOCOM Y TIOMYJIAIIII.

3. IlepeBipka yMOB 3yIUHKH QJITOPUTMY (AOCSTHEHHS MeTH ab0 BUKOHAHHS
HEOOX1AHOT KIJTBKOCTI iTepartii).

4. SIki10 yMOBU 3yNUHKHA HE BUKOHAHO — CEJEKLIs XpPOMOCOM, 3aCTOCYBaHHS
TeHETUYHHUX OTepalliii (3XpenryBaHHs, MyTarlii TOIIO) Ta Mojajbiie (OpMyBaHHS
HOBO{ MOMYJISALII.
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5. BukoHaHHs yHKTY 3.

Y paMkax ajanTtaiii TEHETMYHOTO aJNrOpUTMy JO pIIIEHHS 3aB/JaHHA
MapIIpyTH3alli MPONOHY€ETbCA CPOpPMYBATH MOYATKOBY MOIYJISALII0 XPOMOCOM, SIK
MHOKHHY MMOBIpHUX pilieHb ((haKTUYHO — BIJPI3KIB MK BY3JIaMH), SIK TOKa3aHO

Tabmn.1.

Puc. 1. [Ipukiag Mepexi, y paMKax siKOI BUPILY€TbCS 3aBAaHHA MapIIPyTH3aLil

Taoauusa 1
IMpuxiaaa no4YaTKOBOI MONMYJIALII XPOMOCOM
1-3 1-3 1-3 1-3 1-3 1-5 1-5
3-2 3-4 3-4 3-4 3-4 oS- 5-6
2-12 4-2 4-11 | 4-11 | 4-11 7-9 6-8
12-13 | 2-12 | 11-13 | 11-13 | 11-13 | 9-14 8-14
13-10 | 12-13 | 13-10 | 13-10 | 13-10 - -
10-14 | 13-10 | 10-14 | 10-8 | 10-8 - -
- 10-14 - 8-14 8-7 - -
7-9
9-14

Y nmanomy Bumagky BuOip Ti€i 4m iHmOI ¢QyHKID f,q, MIpHCTOCOBaHOCTI

3ajeXaTuMe Bl TEBHOTO MapaMeTpy Y, 3 OTJIsAy Ha sikoro Oyayerscsi W, , Ta

opt »
BCTAHOBJIEHOTO KPUTEPiI0 onTHUManbHOCTI. [Ipu 1mpomy, sikiio y xoai GopMyBaHHs

Wt HEOOXIZIHO MIHIMI3yBaTH CyMapHy BEIHYHMHY Y, LE Y 3arajlbHOMY BHIIAJKy

MOe OyTH MOJIaHO y BUTJISIAL:
J _
fadapt = (2 ngm)) , (2)
j=1
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ne ygmm) - MOKAa3HHWK Y, SKUH € MIHIMaJbHUM Ha J-My KpoIi poOoTH

AITOPUTMY.

PesyabTaTH Ta 00roBOpeHHsi. 3ampoNOHOBaHA KOHIEMIS MoOyI0BU
MEXaHI3My MaplIpyTH3alli IUISIXOM aJanTailii TeHeTUYHOTO AJITOPUTMY MOTEHIIIITHO
3MaTHa 3a0€3MeYUTH TMOIIYK ONTHUMAIbHUX MAapIIPYTIB HAJICWUJIAHHS TAKeTIB Y
Mepexi. [lpum 1bOMy, 3ampOTNOHOBAHMIA MIAXiT HE Ma€ HEIOJIKIB, BIACTHBHUX
MexaHi3MaM, siki 0a3yloTbCid Ha BUKOPUCTAHHI KIACHYHOTO alroputmy JlelkcTpu,
Tak SK JO3BOJIAE€ 3HAXOJAUTH ONTUMAIbHUN MapUIpyT 3a MOKAa3HUKOM MiHIMi3amii
TOT0 Y{ IHIIOTO MapaMeTpy NnepeaaBaHHs — y T.4. 3aTPUMKH, 1110 CTBOPIOE YMOBHU ISl
MOKpAILEHHS SIKOCT1 HaJJaBaHHS MEPEXKEBUX CEPBICIB.

[Tormpu yce 3a3HaveHe, NJis peaiizailii 3anpornoOHOBAHOI KOHIICMIT y BUIJISIAIL
(GYHKIIOHYIOUOTO MPOTOTHILY, IONEPEIHBO Mae OyTH BUPILIEHO psiJ 3aBIaHb, CEpell
AKHX:

1. 30UIbIIEHHS MIBUAKOII AJITOPUTMY, IO € KPUTUYHUM JJI1 BUNIAAKY BEITUKOI
KUIBKOCT1 MEPEKEBHX BY3JIIB Ta 3aB’SI3KIB MK HUMH. TE€OPETHYHO IIe MOXe OyTH
3a0€3MEeUCHO IUIAXOM BUKIIOYEHHS 3 TaOJuIll 3aB’s3KIB (IMOYATKOBOI MOIYJISIIIT)
anpiopi Hee()EKTUBHUX JIAHITFOKKIB.

2. Yitka dopmamizamiss GyHKIIi TPUCTOCOBAHOCTI, SIKa MAa€ ypaxoBYBaTH, y
TOMY YHCJI, OCOOJIMBOCTI MapaMeTpy MIXKBY3JIOBHX 3aB’SI3KiB, KU MIHIMI3y€ThCS
1111 9ac MOOYI0BH ONTUMAJIBHOTO IIUISAXY.

BucHoBku. PO3risiHyTo KOHLEMNII0 MOOYAOBM MEXaHI3My MapuIpyTU3allii Ha
0a3i aIanTOBaHOTO T'€HETUYHOTO aJITOPUTMY.

HaBeneHo mnpukman ajganrtaunii adroputMy [0 pILICHHS 3aBIaHHS IOLIYKY
MapuIpyTy, KU € ONTUMaIbHUM 32 MOKAa3HUKOM MiHIMIi3allli CyMapHOTO 3HAYEHHS
OJTHOTO 3 MOTO TapamMeTpiB.

OxpecieHo NUISXW YTUIEHHS KOHLEMIIIi, 110 BKIJIIOYalTh y cede, mo-Tepiie,
30UTbLIEHHSI MIBUAKOIIT aJrOpUTMy JUJIi MOXIIMBOCTI MOTO 3aCTOCYBAHHS Y

peanpbHOMY Yaci a mo-Apyre — hopmaizaiiito GyHKI[II0 MPUCTOCOBAHOCTI.

232



YK 62-83:617.581.6
BIOHIYHI NPOTE3U: CYUACHI NIJAXOJU TA TEXHOJIOT'TI

Kymoxin Muxaiiino Boironnmmuposud

Crynent, /lep:xaBHe HEKOMEPIIIHE M1IPUEMCTBO
«JlepxaBHuit yHiBepcuTeT « KHiBChKH aBialliiHUN IHCTUTYT)
M. KuiB, Ykpaina

AHoTtanisi: CTarTs NpPUCBSYEHA aHali3y CYyYaCHUX TEXHOJIOTIA CTBOPEHHS
O10HIYHMX TMPOTE3IB KIHIIBOK, SIKI CHOPUSIOTH BIIHOBJICHHIO BTpaueHUX (QYHKIIH 1
MOKPAIICHHIO SIKOCTI JKUTTS Tali€eHTiB. JlOCHPKEHO OCHOBHI IMIJXOAM, TakKl SK
eJeKTpoMiorpadiuyHe yrpaBIiHHS, IHTETpallis 3 HEPBOBOIO CHCTEMOI0, BUKOPUCTAHHS
3D-npyky, MITYy4HOro 1HTEJIEKTY Ta MAIIMHHOTO HaBYaHHS. Bu3HaueHO KIIOUOBI
BUKJIMKH, BKJIIOYAIOUM TOKPAIICHHS EHEPreTUYHOI €(EeKTUBHOCTI, PO3IIUPECHHS
(YHKLIOHATBHUX  MOJKJIMBOCTEH, 3HWKEHHS  BapTOCTI Ta  BUKOPUCTaHHSA
010MIMETHYHUX MaTepiais. 3anpornoHOBaHO MEPCIEKTUBHI HaIpsMH
YAOCKOHAJIEHHA OIOHIYHMX TMpOTE31B, WI0 CIOPUATUMYTh iXHIA JOCTYIHOCTI,
(hYHKIIIOHATBLHOCTI Ta 1HTErpailii 3 O010JIOTIYHUMHU CHUCTEMaMu JIIOAUHU. Pe3ynbratu
JOCIIKEHHS MaloTh BaXKIIMBE 3HAYEHHS IS PO3BUTKY TeOpii Ta MPaKTHUKU
CTBOPEHHSI MPOTE31B, 3a0€3MeUy0Ur iXHI0 afanTaliio A0 1HAMBIAYaTbHUX MOTPeO
KOPHUCTYBAaYiB.

KarouoBi ciaoBa: OioHIYHI MpoTe3u, eneKkTpomiorpadiuyHe yIpaBiIiHHS,
HelipoiHTepdeiicn, IMTydHWA  IHTENEKT, amuTUBHI  TexHousorii, 3D-mpyk,
OloMIMETHYHI  MaTepiaJii, eHepreTuyHa  eQeKTUBHICTh,  IHIWBIIyami3allis,

JOCTYIIHICTb.

AKTyaJbHICTb ITpO0IeMHU

CydacHa MeIMYHA HayKa aKTMBHO PO3BHUBAE TEXHOJIOT1i O10HIYHMX MPOTE3IB,
SK1 JO3BOJISTFOTH BITHOBJIIOBATH BTpaueHi ()YHKIIII KIHIIBOK Ta 3HAYHO MOKPAIIYIOTh
SAKICTh JKUTTSI TAII€HTIB. AKTyaJbHICTh TEMH 3yMOBJIEHA SK COLIAJIBHUM, TaK 1

TEXHOJIOTIYHUM TOMNUTOM Ha YAOCKOHAJIEHHS LUX MPHUCTPOIB, SKI 3a0€3Medyr0oTh
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IHTErpalio JIOJUHH B CYCHUIBCTBO Ta PO3IMIMPEHHS 11 (PI3UYHMX MOXKIUBOCTEH.
Boanouac 3pocTaHHsS KiIBKOCTI JtOJIeH, AKI MOTpeOyIOTh MPOTE3yBaHHS, BUMAarae
JOCTYIMHHUX 1 PYHKIIIOHATIBHO €()EeKTUBHUX pilieHb [1].

CraHn po3po0ku mpobaemMu

Ha cphorogni y CBITI JHOCATHYTO 3HAYHOTO MPOTPECY Y CTBOPEHHI O10HIYHUX
nporte3iB. [IpoBigH1 MOCTIPKEHHS CHOPSAMOBaHI Ha IHTErpalil HeWpoiHTepdeiicis,
3aCTOCYBAaHHS IITYYHOTO I1HTENEKTY, MOKpPAIIEHHS EHEePreTUYHOi e(EeKTUBHOCTI Ta
BUKOPUCTAHHSI aJUTUBHUX TEXHOJOTH. OJHaK, MONpH Il JOCATHEHHs, Oarato
aCTeKTiB, TaKMX SK TIOBHA IHTErpamis MpoTe3y 3 HEPBOBOIO CHUCTEMOIO abo
BUKOPUCTaHHA  OlOMIMETHUYHUX  MaTepiajiB,  3aJMIIAIOTBCS  HEIOCTAaTHBO
po3BuHEeHUMH [1].

[IpobGnemHa cutyarist

[Tompu  po3BuUTOK OIOHIYHMX TEXHOJIOTiM, 3HA4YHa 4YacTHHA IIPOTE3iB
3aJIMIIA€THCS HEAOCTYITHOK Yepe3 BUCOKY BapTiCTh, CKJIAIHICTh Y BUKOPUCTaHHI Ta
0OMEKEHICTh (PYHKIIOHATBHUX MOXIMBOCTEH. Takoxk i1CHye mpoOiema He0CTaTHbO1
1HTerpaiii mpoTe3iB 13 JIIOJCHKUM TIJIOM, III0 0OMEXY€E IX MPUPOJHICTH 1 KOMDPOPT y
BUKOpHUCTaHHI [1].

OcHoOBHa i€ TOCIIKeHHS

JlocnmikeHHsT CIpsIMOBaHE Ha aHali3 CyYaCHHMX IIJIXOJIB 1 TEXHOJIOTIH y
po3p0o0I1Il OIOHIYHUX TPOTE31B, BUSBJICHHS iX CHUJIBHHUX 1 CJIIA0KUX CTOPIH, a TaKOXK
MPOTIO3UIIII0 NUISIXIB TMOKPAIIEHHS (PYHKI[IOHAIBHOCTI, JOCTYITHOCTI Ta I1HTErparii
LUX OPUCTPOIB 3 O10JIOTTYHUMH CUCTEMAMH JIFOJIUHU.

MeToau qOCHIIKEHHS

Y poboTi BHKOPUCTAHO aHali3 HAYKOBOI JITEpaTypH, MOPIBHSIBLHUN aHai3
ICHYIOUMX TEXHOJIOT1i, MOJENIOBaHHS TEPCIEKTUBHUX pIIIEHb Ta OIIHKA IXHbBOI
e(eKTUBHOCTI. 3aCTOCOBAHO METO]I €KCIIEPTHUX OIIHOK IS (hOpMyBaHHS TIPOTHO31B
II0JT0 PO3BUTKY TEXHOJIOT1H O10HIYHUX MPOTE3IB.

AHaJIi3 Cy4acHUX MiIX0/IIB 1 TEXHOJIOT1H

bioniuHi mpoTe3u 0a3yroThCs Ha MPUHITUIIAX OlOMEXaHIKHU, HEHPOIHXKEeHepii Ta

iHTerpaii 3 610JOTTYHUMHU cUucTeMaMu o IUHU. OCHOBHUMM M1X0/IaMH Y CTBOPEHHI
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TaKUX IPUCTPOIB €:

1. Enextpomiorpadiune ynpasninus (EMI') - no3Bossie BUKOpUCTOBYBATH
CUTHAJIA M'SI31B JIJI1 KOHTPOJO mpoTe3oM. OcTaHHI pPO3pOOKM CIpsSIMOBaHI Ha
i IBUILEHHS] TOYHOCTI 3YMTYBaHHS CUTHAIIB Ta 3MEHIIIEHHS 3aTPUMKH Y BiATYKY [2].

2. [HTerpallist 3 HEPBOBOIO CUCTEMOIO - BUKOPUCTAHHS HEHPOIMILJIAHTIB JJIsI
0e3IocepeIHbOro 3'€HAHHSI MPOTE3y 3 HEPBOBUMM 3akiHueHHsMHU. lle no3Bossie
JOCSTTH TPUPOIHIIIOTO YIIPABIIIHHS Ta 3BOPOTHOTO 3B's3KY [3].

3. AJIMTUBHI TexHOJOr1i - 3actocyBaHHS 3D-ApyKy i BUTOTOBJICHHS
1HIWBITyalli30BaHUX IMPOTE3iB, IO 3MEHINYE iXHIO BAPTICTh Ta MiJBHIILYE KOMQOPT
[4].

4, [ITydHuil 1HTENEKT 1 MAalllMHHE HAaBYaHHS - 3a0€3MeUyIOTh aJarTallio
MpOTE31B A0 IHAUBIAyAIbHUX NOTPe0 KOPHCTyBaya, MPOTHO3YBAHHS pyXIB Ta
aBTOMAaTUYHE HaJAITyBaHHS [5].

[Tporuo3u Ta mpono3uiiii 1M0/10 NOKPAIEHHS

[lonpu 3HayHUN MpOrpec, € BUKIHUKH, W10 MOTPEOYIOTh MOAAIBIIOTO
BUPIIICHHS:

1. [TokpanieHHs1 eHepreTuyHOi €(PeKTUBHOCTI:

e BukopucTaHHs HOBITHIX OaTapeil BHCOKOI €MHOCTI a00 EHEepreTHYHHX
CUCTEM Ha OCHOBI1 010€HEPTEeTUKH.

e CkiamHICTh: po3po0Ka KOMIAKTHUX Ta €KOJIOTTYHUX JKEpEN eHeprii.

e JloreHwuiitHi mnepeBaru: 3HAYHE 30UIBIIEHHS AaBTOHOMHOCTI MPHUCTPOIB,
3HM>KEHHSI IOTPeOH y 4acToMy O0OCITyroByBaHHI.

2. Posmipennst GyHKIIOHATEHUX MOXKIUBOCTEH:

e [HTerpariiss CkIaAHUX MEXAHIYHUX CHUCTEM, 3/IaTHUX BUKOHYBATH TOYHI 1
KOOpJIMHALIIHI PyXH.

o (CiamHICTh: pO3pOOKa CUCTEM YIPABIIHHSA, K1 BIATOBIIAIOTH MPUPOTHUM
pyxam.

e JloTeHuiiiHI mepeBaru: MOXJIMBICTh BUKOHYBAaTH ILIMPOKUN CIEKTp Jii,
BKJIIOUAIOYU TOHKY MOTOPUKY.

3. [TigBuUIIIEHHS TOCTYTHOCTI:
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e OnruMizallisi BUpOOHMUYUX MPOLIECIB Yepe3 MIUPOKe BIpoBakeHHS 3D-
APYKY.

e CknamHICTh: HEOOXITHICTh YJIOCKOHAJEHHS aJUTHUBHUX TEXHOJOTIN s
MacoOBOT0 BUPOOHMIITBA, MOXKIIMBE IHTEIPYBAaHHS 3 IITYYHUM 1HTEIEKTOM [6].

o [loTeHmiiiHi mepeBaru: 3HUKEHHS BapTOCTI MPOTE3iB, MOCTYMHICTH IS
HIMPIIOTO KOJIa MaIli€HTIB.

4, Po3BuTOK O10MIMETHYHUX MaTepiaiB:

e BukopucranHs marepianiB, sfIKi IMITYIOTh BJIaCTUBOCTI JIIOJCHKOI LIKIPH 1
TKaHHH.

e CkJaJHICTh: BHUCOKA BapTICTh JOCIIUKEHb Ta BIPOBAIKEHHS HOBUX
Marepiaiis.

e JloTeHwiiiHl mepeBaru: Kpaima iHTErpauis 3 TUIOM, 3MEHILIEHHS PHU3UKIB
BIITOPTHEHHSI.

OCHOBHI pe3yJIbTaTH AOCIIIKCHHS

1. [IpoBeneHO aHali3 OCHOBHUX CyYaCHHUX TEXHOJIOTH O10HIYHUX MPOTE3IB,
TaKUX fK eJeKTpoMiorpadiuHe ympaBiiHHS, 1HTErpalis 3 HEPBOBOIO CHCTEMOIO,
3actocyBaHHA 3D-NpyKy Ta MITyYHOTO 1HTEJIEKTY.

2. BusBneHo KIIOUOBI BHUKJIMKH, 30KpeMa MOTpedy B MOKpallEeHHI
EHEpPreTuyHoi  €(EeKTHUBHOCTI, PpO3MMPEHHI  (DYHKI[IOHAIBHUX  MOMJIMBOCTEH,
3HM>KEHHI BapTOCTI T4 BUKOPUCTAaHHI O10MIMETHYHHUX MaTepiaiiB.

3. 3anponoHOBAaHO KiJbKa HAMPSMKIB MOKpAIIEHHS O10HIYHUX MPOTE3iB 13
OIIIHKOIO CKJIAJTHOCTI IX peani3allii Ta MOTeHIITHUX TepeBar.

4, OOrpyHTOBaHO  JOUUIBHICTh  IHTErpamii  HOBITHIX  Marepiais,
YIOCKOHAJIGHHS HEHPOIHTep(dENciB Ta BHUKOPUCTAHHS IITYYHOTO I1HTEJIEKTY SIK
HaWOIbII MEPCTIEKTUBHUX HAMPAMKIB.

3HaueHHs 751 PO3BUTKY TeOpii Ta MPaKTUKU

Pesynbratu 1OCHIPKEHHS CIPUSIOTH PO3BUTKY TEOPETHUHUX OCHOB CTBOPEHHS
O10HIYHUX MPOTE31B, 30KpeMa IHTErpallii HEHPOTEXHOJIOTIH 1 IITYYHOTO IHTENEKTY. Y
MPAKTUYHOMY aCIEeKT1 3alpOIMOHOBAaHI PIIEHHS CHOPHUATUMYTh MOKPANIEHHIO SKOCTI

KUTTS JIIOJIEH 13 BTPATOIO KIHI[IBOK, 3HMKEHHIO BAPTOCTI MPUCTPOIB Ta M1JBULIEHHIO
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iXHBOT JOCTYITHOCTI, IO MAaTHME 3HAYHUI COIIATIbHUN 1 EKOHOMIYHUHN €(EeKT.
BucHoBok. Po3risHyTi mpomo3uilii MOKa3ykoTh, IO HAWOLIBIN JOIITHHUM
HaNpSMKOM € IHTETpallis CKJIaJHUX CUCTEM YIMPaBIiHHS Ta IITYYHOTO IHTEIEKTY,
a/’ke BOHM 3a0e3MeuyoTh HalOUIbIINI MOTEHIaN IS 1HAUBIAyati3alii Ta afanrarii
npoTe3iB 10 moTped KopuctyBadiB. Ilpyu bOMy pO3BUTOK €HEPTETHYHUX CHCTEM Ta
O10MIMETHYHHMX MaTepialiB TaKOXK 3aJIMIIAIOTHCS BaXXJIUBUMH JUIS ITiABUIIECHHS
koMpopTy Ta eheKTUBHOCTI. BTUICHHS ITMX PIICHH JTO3BOJIUTH 3HAYHO MOKPAIIUTH

SKICTh JKUTTS JIFOJEH 13 BTPATOIO KIHIIIBOK Ta PO3MIMPUTH MOXJIMBOCTI Cy4acHOT

METUITUHHY.
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VIIK 004.4°2
BUKOPUCTAHHS TELEGRAM BOTIB B OCBITHLOMY MPOIECI

Jlagons Birauniit CepriiioBuu

CryneHt

XapKiBChKHUM HAIllOHATBLHUM YHIBEPCUTET PaIl0CICKTPOHIKH
M. XapkiB, YKpaina

AHoTamisi: Y cTaTTi JOCHIIKYeEThbcs BUKOpUcCTaHHS Telegram OoTiB B
OCBITHBOMY IIpollecl K I1HCTPYMEHTy aBTOMarTu3allii pyTUHHUX 3aBJaHb.
PosrnspatoTees mpUKIaAM 3aCTOCYBaHHA OOTIB Il aBTOMaru3aiii pobotu 3i
CTyJl€HTaMH, OOMIHYy HaBYaJIbHUMHU MaTeplalaMd Ta CHOBINICHHS Y4YaCHHKIB
OCBITHBOTO Tiporiecy. OmucaHo TEXHIYHI acmeKkTh cTBopeHHs Telegram 6oTiB 3
BUKOPUCTAHHAM TMOMYJSPHUX MOB TMporpaMmyBaHHa Ta Oi0miorek. Bka3zaHo Ha
TepeBar Ta MEePCIeKTHBHU BIPOBAKCHHS OOTIB y HABUAJILHUMN TTPOIIEC.

KuarouoBi cioBa: Telegram 00T, OCBITHIM Mpoliec, aBTOMaTHU3aIlsi, 4aT-00T,

HaB4aJIbHI MaTepianu, Python, API, kpocmiatrgopmeHiCTb.

®peitmBopk (Framework) — e Habip iHCTpYMEHTIB, Oi0MIOTEK Ta MpaBuUII,
KU BUKOPUCTOBYETHCS TSl CTBOPEHHS MPOTPAMHHX MPOAYKTIB.

Posymna kibepdizuuna cucrema (Smart Cyber Physical System, SCPS) sBsie
co00I0 MEpEeXy B3aEMOIIOB SA3aHUX BIPTyaJIbHUX 1 peabHUX KOMIIOHEHTIB,
iHTerpoBanux y mudpoBuid mpoctip. g cuctema 3abe3neuye TouHMM (Di3UUHMIMA
MOHITOPUHT, €(EeKTHBHE XMapHE YIpPaBIiHHA 1 37aTHICTh JO CaMOHaBYaHHS,
J03BOJISIFOYM JIOCSITATH MMOCTABJICHUX IIJICH y peaibHOMY Yaci [1, c. 2].

B 4ac pi3HOMaHITHOCTI MPUCTPOIB, SKHUMH KOPUCTYIOThCS 3BUYAMHI JIIOJIH,
OCHOBHOIO TIPOOJIEMOIO Il PO3POOHUKA TIOCTa€ KPOCIIIAT(HOPMEHICTh HOTO
MPOAYKTY. Y BUMNAIKY BeO po3poOKHU I1e — KpocOpay3epHicTh. Tak sik pi3Hi Opay3epu
M0 PI3HOMY PO3YMIIOTh THCTPYKIIT cTHmi3alli, Ta ¢iHaTbHUN pe3ylbTaT Ha eKpaHi
KOPHUCTYBa4a MOKe BIAPI3HATUCA. Taka x mpodsieMa 1 3 MOOUIbHUMU 32 CTOCYHKAMM:

kopuctyBadi Android ta iOS MoxyTh OauuTH PO3pPOOJCHY HpPOrpamy IO Pi3HOMY.
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OpnuM 3 BapiaHTIB pIIIEHHS € BHUKOPUCTaHHS (PPEHMBOPKIB [Js PI3HUX MOB
porpaMyBaHHSI.

Ane gKmo0 mporpamMa He moTrpeldye pO3MHMPEHOro (PyHKIIOHATy TO HAaBIIIO
BUTpauaTd dYac Ha BUKOpHUCTaHHS (¢peiimBopky? Hampuknaa sxmo mnoTpidbeH
MIHIMaJIbHUNA KOHTAKT 3 KOPUCTyBaueM, TaKUM SK: BIAMOBIAI HA 3allUTaHHS, OOMIH Ta
30epekeHHs  GaiiyiiB MK KOPUCTyBauyeM Ta CepBEpOM, aKTyaizallis 4Yu
aBTeHTH(]iKallig JaHuX, Touo. CaMe B TaKMX CHUTYyaIllIX MOXHa BHUKOPHUCTOBYBATU
Telegram 6oriB.

Telegram Ootm — 1i¢ HOBITHIM 3aci®d aBTOMaTH3allii, SKAW CTae JIedali
NOMyJSIpHIIIAM. BOHM 37aTHI BHKOHYBaTH HIMPOKUM CHEKTP 3aBAaHb, IO CTajo
MIPUYHMHOIO X BUKOPUCTAHHS B PI3HUX Tay3sx — Bij 013HECY JI0 OCBITHBOTO MPOILIECY.
B nam uwac Telegram — me HeBin’eMHa YacTHHA JKUTTS KOXXHOTO YKpAiHI, TOMY
OUTBIIICTh KOPHUCTYBaudiB J00pe o3HailomsieHi 3 #oro iHTepdericom. HapuanbHi
3aKjiaJd HE € BUHATKOM. Maiike KOXKHa Tpyma, HampsiMoK, (akyJibTeT MalTh CBOi
yaTu. Jleskl BUKJIaJadl CTBOPIOIOTh YaTH J€ MYyOJIKYIOThCA MaTepiaidy ix Kypcy.
Buxoasun 3 Bumie3a3HaueHoi 1HQopMallli MOKHA CKas3aTH, I0 BHUKOPUCTAHHS
Telegram OOTIB € JOIUIBHMM, TaK $SK BOHH CIHpPOIIYIOTH JKUTTS CTyACHTa abo
BHKJIa/Iaya Ta € MPOCTUMH Y BUKOPUCTAHHI.

Posrnsmatoun Telegram Gota, K iHCTPYMEHT JJIsl aBTOMATH3allil OCBITHHOTO
MpoIlecy y CKiajal KibepcolialbHOI CUCTEMH, MOKHA TIPUBECTU JICKIJIbKAa MPUKJIIAIIB
MOro BUKOPUCTAHHS:

- aBTOMAaTH3allsg poOOTH 31 CTYJEHTAMU: CTYAEHT MOXKE J13HATUCS 32 HOMEPOM
CTYIACHTCHKOTO KBHUTKA CBOIO Tpymy, Kadeapy, Kyparopa, MpeAMEeTH Kypcy Ta
BHUKJIaJayiB, KOHTAKTHI JaHi;

- CIIOBIIIEHHSI CTYJIEHTIB Ta BUKJAJIayiB MpPO Mapu SKi BIIOYIYyThCS B HUX
He3abapoM;

- aBTOMaTH3allis OOMIHY HaBYaJIbHUM MarepiajoM: TMPOEKT BIPTyadbHOI
010;10TEeKH, B AKIA CTYACHTH Ta BHUKJIaJadl MOXYTh J0JaBaTH ab0 OTpPUMYBATH
HEOOXITHUW HaBYAIBHUN MaTepiall, TaKWid SK: CTaTTi, KHUTH, MyOiKaiii,

JOKYMEHTAIlisl PI3HOTO MPU3HAYEHHS, TOLIO.
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BapianTiB BuKopucTaHHs 4aT-O00TIB B OCBITHBOMY Ipoleci — 6e3:id, moTpiOHi
nutie iei Ta GakaHHS.

SKi1o po3rasgaTd NporpaMHy 4acTHHY, TO TyT Ha BIIMIHY BiJl (GpeiMBOpKIB
Bce mpocrime. Tak sk Telegram Bxke Mmae cBili kpocruiathopMeHHi iHTepdeiic,
PO3POOHUK JIUIIIE KOPUCTYETHCS TOTOBUMU I1abjoHaMu BUKopucToByroun API. Jlis
HanamTyBanHs Telegram 6oty mosxHa BukopuctoByBatu: JavaScript (Node.js), PHP,
Java, GO, Python. Haii6inpi nomynsipHOIO MOBOIO TIPOTpaMyBaHHsI JUIsl HAITUCAHHS
yar OotiB € Python. BukimkanHo Iie NPOCTOTOI Yy BHBYEHHI CaMOi MOBH
porpaMyBaHHS Ta PO3MIMPEHOI0 JOKyMEHTaliero Ha Ttemy Telegram. ns xoxxHOI
BUIII€3a3HAUEHOI MOBHW IMpOrpamMyBaHHs icHye OiOmioreka st pobotu 3 Telegram
API. V Bunanky Python — pytelebot, PHP — MadelineProto, Java — TelegramBots,
GO - tgbotapi. Cam mporiec CTBOPEHHS HE BHKJIMKAE MPOOJIEM y PO3POOHUKIB, SIKi
3HaOMi 3 00’ €KTHO-OPIEHTOBHUM IIPOrPAMYBAHHSIM.

A Temep MOXHA TOTJISSHYTH HA CTAaTUCTUKY 3 BIAKPUTHX JKepend. Tak sk
4aT-00TH HE MaIOTh MOMYJIIPHOCTI B 3aKjIa/laX OCBITH — CTaTUCTHUKA Oyjie MpUBEACHA
3 IHIUX cdep KUTTa. OTKe:

- Ha 92 % 3011b1IMBCS 00CAT pUHKY 4aT-00TIB 32 OCTaHHI KlJIbKa poKiB. BoHU €
HaWIIBUAIIMM KaHAJIOM KOMYHIKaIlli y OpeHiB,;

-87,2 % xopuCTyBadiB MarOTh HEUTpanbHUN a00 TO3UTHUBHUN JOCBIA Yy
BUKOPHUCTaHHI 4aT-00TIB;

-58 % B2B-koMmaHiii BUKOPUCTOBYIOTh 4aT-00TiB, B2C-06i3necu — y 42 %
BUITAIKIB;

-0 90 % BIAryKiB MOXE 3reHEepyBaTH B3aeMmojis var-Oora B Telegram 3
HaWOIBII 3alliKaBICHUMHU KIIEHTaMH. Y CEPEIHbOMY > 4YaT-O0TH TEHEPYIOTh
35-40 % Bi1amoBiaeii;

-3a cjoBaMu 68 % KOpUCTyBauiB-KJII€HTIB, iM M0100al0ThCa 4aT-00TH, TOMY
110 BOHH JA0Th IIIBUAK] BIAIIOBI/II.

[Ipuknag BUKOpUCTAHHA YaT-00TY B OCBITHBOMY TIpOLIeCi — BIPTyalibHa
6i0mioreka. CTyZneHT Xoue MEeperyIsHyTH BCl JOCTYNHI KHHUTH Y BIpTyaJIbHIN

oi6moreni. Bin Bimkpuae Telegram na Tenmedoni abo 1K ta Hamcmimae xomaHmy
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6oTy. YaT-00T y BIAMOBIIb HAJCUIIAE MEPENIK JOCTYMHUX KHHUT CTYACHTOBI. BiH, B
CBOIO Uepry, obupae moTpiOHy oMy KHUTY, a OOT HajCcUIa€ B 4aT (ai Ii€i KHUTH 3
JIOKaJIBHOTO cepBepy e I 010y10TeKa po3ropHyTa. Y pasi morpedu MOIIyKy 3a
TEMOI0, CTYACHT Hafinuie 00Ty 1HIIY KOMaHAy 1 o0epe MOTpiOHy TeMy, MICHsl 4OTro
OMKCAaHMUI BUIIE TPOLEC TOBTOPIOETHCS, ajle 3 MEHITUM 00’ eMoM AaHuX. JlonaBaHHA
iH(opmMmarii y 610;110TeKy Takok MOTpedye OKpeMOoi KOMaHIU, HaJCHUIaHHs (ailry Ta
OMHUCY KHUTU. AJle BUXOISYM 3 JOCBILY pO3poOKH, 11 (QyHKIIIA TOTpedye Moaepartii
BIJIMOBIAQIBHOIO 0CO0010, 3ajyIsl 3MEHIICHHS pPHU3UKY BHECEHHs B 010J110TEKy
HeOe3meuHoi abo HenmpucTolHoi iHdopmartii [2, 141 c.].

VY migcymMKy XoTiocs 0 3a3HauuTH 1o Telegram 6otu — 11e dyoBe pillleHHS
JUTSI aBTOMATH3allli pyTUHHUX 33/1a4 B OCBITHBOMY TPOIIEC], ajle Ha MPEBEIUKUI sKallb
BOHU HE MaloTh NOMYJspHOCTI. BapiaHToM BUpilIeHHS II1€1 MPOOJIEMH € BBEJICHHS B
OCBITHIHM mpolec TeMu poboTH 3 pizHoMaHiTHUMU API Ta 3 Telegram B 1inomy, a
TaKOX BBEJCHHS B EKCIUTyaTallil0 4ar-00TiB. BUKOHAaHHS IIMX KPOKIB JIO3BOJIUTH
30UTBIIMTH TOMYJSPHICTh TAaKOrO0 METOAY KOMYHIKAIll MIX CTyJ€HTaMH Ta
BUKJIa/IadyaMu, IPUIIBUAIIMTHA OOMiH 1H(GOpMAIII€TO, a MICHIsS MO3UTUBHUX PE3yIbTaTIB

3HSITU CTATUCTHKY I[OI'0 METOY 1 JONPAIFOBATH HOTO.
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YK 621.391:519.728
JACHEPCIMHUM KPUTEPIA OIIHKHA JIHIMHUX NEPETBOPEHD ITPU
AHAJII3I BIOMEJUYHUX 306PAKEHD

Jlomonocos IOpiii BaueciaBoBu4,

K.T.H., TOLICHT

HarionansHuit aepoKOCMIUYHUN YHIBEPCUTET
iM. M. €. )KykoBcbKOTO

"XapKiBChKUM aBlallitHUM IHCTUTYT"

M. XapkiB, YKpaina

AHoTanisi: Po3rianaroThCsi MOXIMBI  BaplaHTH 3aCTOCYBaHHS HalOUIbII
BIJIOMUX YHITApHUX T[€PETBOPEHb M1 OOpOoOKM OlOMEIUYHUX 300pakeHb.
Busnauaetncsi, mo mnepetBopeHHs KapyHHeHa-JloeBa € €IMHUM yHITapHUM
MEPETBOPEHHSIM, SIKE J0CSTa€ MOBHOI ACKOPENAIIi JOBIILHOIO 300pakKeHHs, a TaKOXK
3a0e3neuye HaUOUIbIY cepell yCiX YHITapHUX MEPETBOPEHb CTYIIHb KOHIIEHTpAIlii
eHeprii criektpa. Ha ocHOBI mpuBeAeHNX aHATITUYHUX BUPA31B 1 HUISIXOM YUCEIHHOTO
MOJICIIIOBAHHSI TMPOBEACHUI aHali3 e(EeKTUBHOCTI 3aJaHUX [EePETBOPEHb 32
KpUTEPIEM HEPIBHOMIPHOCTI PO3MOILITY AUCHEPCI KOEQIIIEHTIB MEPETBOPECHHS, a
TaKOX 1X OCTaTOYHIM KOpesslii sl 3aIaHOr0 KJlacy 010MeIUYHUX 300pakeHb. Y Cl
MEPETBOPECHHS 32 €()EKTUBHICTIO TOPIBHIOBAIMCA 3 TOKA3HUKAMHU TEPETBOPECHHS
Kapynnena-Jloesa.

AHani3 OTpUMaHUX Pe3yJIbTaTIB MOKa3aB, M0 BCl BUKOPUCTaHI MEPETBOPEHHS
JIEKOPENIOIOTh  BXIAHI JlaHl, ajieé B KOPENALIMHUX MAaTPUISIX CHEKTPaIbHUX
KOe(DIIIEHTIB IIUX MEPETBOPEHb 3AIMILAETHCA KOPENALis B MOPIBHSAHHI 3 MOBHICTIO
JlaroHaJIbHOIO MaTpulieto nepeTBopeHHst Kapynnena-Jloesa.

[lokazaHo, 110 MAWMCTIEPCIMHUNM KPUTEPI A€ MOXKIUBICTE TEpenOaYnTH
(cmporHo3yBaTH)  BIJHOCHY  SIKICTb  3aCTOCYBaHHSI  PI3HUX  OPTOTOHAJIBHUX
MEPETBOPEHD MPHU KOMITPECIT JOBUIBHUX JAHUX 1 300paKeHb.

KuarouoBi cinoBa: OproroHanbHl MEPETBOPEHHS, OloMenuyHi 300pa)KeHHS,

TUCTIEPCIHUI KPUTEPIH.
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Beryn. Ha moToyHMii MOMEHT PO3BHUTKY TEXHOJOTIH, METOMAIB 1 aJlfOPUTMIB
CTHCKy B CHCTeMax Komrmpecii 300pakeHb HaWOUIbII  PO3MOBCIOIKEHUMHU
nepeTBOpeHHAMH € nepeTBopeHHs Dyp’e (AIID), kocunycHe neperBopenns (JIKII),
nepeTBopeHHs Youma - Anamapa (ITYA) i neperBopenns Xaapa (JAI1X). [1, c. 27-36;
2, c. 27-39; 3, c. 789-812]. OcobOmuBe wMmiciie B I[bOMY psAay Oyae 3aiiMaru
neperBopeHHs  Kapynuena-JloeBa, sKe Ma€e  MakCUMaJbHy  JEKOPESIIIO
CHEKTPaTbHUX KOC(III€HTIB HA TJIONTHWHI 300pa’KCHHS.

BinoMo, 1o mnepeTBOpeHHs, SKI BUKOHYIOTH IEPEpPO3MOJALT MaKCUMaJIbHOI
KUTBKOCTI 1H(opMallii y HallMeHIly KUTbKICTh KOe(IIlieHTIB 3a0€3MeuyioTh HalKpaii
KUTBKICHI 1 SIKICHI MMOKa3HUKW KOMIPECii 300pakeHb.

IlocranoBka 3agauvi. PosrmsinaeTbcss 1 NOpPOBOAWUTHCA — MOPIBHSUIBHUN
CTATUCTUYHMI aHalli3 €(EeKTHUBHOCTI HAMOUIbII PO3MOBCIOKEHUX OPTOTOHAIBHHUX
MEePETBOPEHb, SIKI 3aCTOCOBYIOTBCS TIpH KOMIIpecii OloMeIMYHUX 300pa’keHb
[1, c. 27-36; 4, c. 234-245].

JlaHHI JO0CaiAKeHHsl. AHAJI3 OPTOrOHAJBLHHMX IEpPeTBOPEeHb. Y BHUIAIKY

IICPCTBOPCHHA <Dyp’e BHKOPHUCTOBYETLCA I1apa AACP IICPCTBOPCHHA Y BHFJI}II[i

—i2z(ux+vy)/N

1
q(x,y,u,V)=We (1)

h(x,y,u,v) = Z*WIN = /-1 ).

He nuBnsuuchk Ha Te, mo mnepeTBopeHHs Dyp’e mae O6araro KOPUCHUX IS
aHai3y BIACTUBOCTEH, y HBOTO € JBa CYTTEBUX HEJOJIKU: TO-TIepie, BCi
OO0YHCIIEHHS JJOBOJUTHCSI BUKOHYBATH HE C JIIHCHUMHU, a 3 KOMIZIEKCHUMH YHCIIaMHU, 1
MO-JIpyTre PsiAu 301Taf0THCS MOBLIBLHO, 10 BAXKJIMBO TS 3a7]a4 KOTYBaHHS 300paKeHb.
[Torana 301xkHICTE meperBopeHHsT Dyp’e oOymoBieHa CTpuOKaMu SCKPaBOCTI
300pakeHb Ha KOPJOHAX KOHTYpIB 00’€KTIB, SIKI MPHUBOJAATH IO MOSIBU B CIEKTPI
BEJIMKUX CKJIAJJOBUX 3 BUCOKUMHU MPOCTOPOBUMH YaCTOTaMHU.

binbm  mpoctMM B OOYMCIIOBAJIBHOMY  BIJIHOIIEHHI, 1 fKE€ TaKOX
3aCTOCOBYEThCSI y  TpaHchopMmaliiHOMY  KOJIyBaHHI, €  IEPETBOPEHHS

Yomma - Anamapa, k€ OTPUMYIOTh 3a JOMOMOTIOI0 (PYHKIIOHAIbHO 1AEHTUYHHUX
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saep

m-1

1 2 [6i )R (u)+bi (V)R (V)]
Q(X, y,U,V) = h(X,y,U,V) :N(_l)lo ) (3)
e N=2".
JuckpetHo kocunycHe rneperBopeHHs (JIKT) € oxHum, 1mo HaiOUIbII 4acTo
3aCTOCOBYETHbCS  JUJII  KOJyBaHHA  OloMeAMYHUX  300paxkeHb. g  1boro

BUKOPHUCTOBYIOTh HACTYIIHY I1APY OJAHAKOBUX SIJIED.

q(x, y,u,v) =h(x,y,u,v) = a(u)a(v)Cos[%}Cos[%} , (4)

Je V1/'N g u=0

N2IN mnau=l, 2,...N-11ananoruuno st o(V).
a(u) =

['onoBHoto BnactuicTio JKII € HOro MOXIMBICTH TapHO ampoOKCUMYyBaTH
BJIACHI BEKTOPH TEIUIILIEBUX MATpHULb, LIO JO3BOJIAE JAHOMY IEPETBOPEHHIO
HaOIM3UTHCA 710 onTuMalibHOoro mneperBopeHHs KapyHnnena-JloeBa 3a cBoimu
JIEKOPENIIOI0YMMHU  BIACTHBOCTSIMU 1 30€pertd MNpu LbOMY IE€peBard IIBUAKUX
anroput™miB Dyp’e [4, ¢. 453-461; 5, c. 45-57].

OnTuMaabHUM 3 TOYKH 30py OOUYHMCITIOBATBHUX 3aTpar, AKi MPUMAaloTh Ha
OJIHy OpAMHATY NEPETBOPEHHS, € OPTOHOPMOBAHA CHUCTEMA KYCKOBO-TOCTIHHUX

¢bynKkii 6azuca Xaapa, ki MalOTh HACTYITHUN BUTJISI:

m-1 m-1/2
<—

2I’/2’ St
2|’
-1/2 m
har(r,m,t) = —2”2,m—£t<—
( ) 2" 2r (5)

0, npu inwux te[O,l]

ne 0<r <log,N i 1<m <2, a har(0,0,t)=1, te[0,1].
Jlnst cTtBopeHHS  €()EKTMBHUX  METOMIB  KBAaHTYBaHHS 1  KOJYBaHHS
MepEeTBOPEHUX 300pakeHb HEOOX1AHO 3HATHU CTAaTHUCTUYHI BJIACTUBOCTI ocTaHHIX. Ha

puc. 1 mpencraBieHO 300pakKeHHS Ma3Ky KpOBI JIIOJAWHH, sKe Oyje
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BHUKOPUCTOBYBATUCA AJIAA HACTYITHUX I[OCJ'IiI[)KeHB.

Puc. 1. TecTroBe 300pa:keHHs1 Ma3Ky KPOBi JIIOJMHH.

SIKIIO ySABUTH, IO MAacCHUB €IIEMEHTIB 300paxkenus f(X,y) e peamizamieto

JBOMIPHOTO BHUIIAJKOBOIO MPOIECY 3 BIAOMHUMH MAaTEMAaTUYHUM OYIKYBaHHSM 1
KOBapiliiHOWO (QyHKIiE0, To #oro cmekrp T(U,V) (pe3ynbraT YHITApPHOTO
MEPETBOPEHHSI) TAKOXK OyJe peali3ali€l0 BUIIAJKOBOTO IMPOIECY, MOMEHTH SIKOIO

MOJKHA BH3HAYUTH HACTYITHUM YHHOM. MarteMaTudHe odikyBaHHs T(U,V):

N-1IN-1

E{Tuv)}=Y Y E{f(x y)ja(x,y.u,v); (6)

x=0 y=0
Kogapiniiina pynkitis ciekrpy T(U,v):
N N N N
Ko Uy, VU, V5) =20 20 2 D Ky (X0 X, Yy YA (%, Yy, Uy, V)
X X Vi Yo , (7)
X Q¥ (X, Y,,U,,V,)
Hucniepcis T(u,v) Oyae TOpiBHIOBATH:
ol (u,v) =K, (u,v;u,v). (8)
OHi€10 3 OCHOBHUX 3a/1a4 OPTOrOHAJIBHOIO MEPETBOPEHHS € IPUBEACHHS HOTO
0 TOBHOI  JI€KOpENbOBaHOI  (QOpMHU  KOOpPAMHAT  MepeTBOpeHHs. Takum
nepeTBopeHHssM € meperBopeHHs Kapynuena-JloeBa. KosapimiiiHy —¢yHKITIIO

KO€(]iII€EHTIB I[bOTO MEPETBOPEHHS MOKHA TPEACTABUTH Y BUTJISIIL:

Ko Uy, vy, Uy, V,) = D00 (X0 Va0 U, Vo ) A(U, V) A(X, Yo Us, V), (9)

ne A(U,V) - BnacHi 3HaueHHS KOBAPILiiHOT MATPHUII 300paKeHHS.
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Ockinbku neperBopenns Kapynnena-JloeBa oproronaibse, TOOTO
Ky (U, Vg, Uy, V) = AU, V) o (U — Uy, vy — V), (10)

TO KoedIlIEHTH IIbOT0 TIEPETBOPEHHS HEKOpEeIhoBaHI MDK co000r0, a ix

Aucrepcii JOPIBHIOIOTH BiIMOBIAHUM BIIACHUM 3HAYCHHSIM
o (u,v)=A(u,v), (11)

[lepetBopennst Kapynnena-JloeBa € €IMHUM yHITApHUM IEPETBOPEHHSM, SKE
J0CATAE TIOBHOI IEKOPEISALii TOBUTHHOTO 300paykeHHs. B 1HIINX mepeTBOPEHHIX MIX
CHEKTPAJbHUMHU KOEQIIIEHTAaMH TIEPETBOPEHHS 3aJHMINAETHCS JEsIKa OCTaTOYHa
kopesis. Oxpim Toro, neperBopeHHs KapyHnHena-JloeBa 3abe3neuye HailOuIbIITy
cepel YCiX YHITApHUX M[EPEeTBOPEHb CTYIIHb KOHLEHTpAlli €Heprii chekrpa
neperBopeHHs. Ha »xanb, Horo koedimieHTH He (IKCOBaHI, a 3aJIeKHI BiJ BXITHUX
naHux. OOuncneHHss HUX KOeQILIEHTIB (BJIaCHUX BEKTOPIB 0a3uca MepeTBOPEHHS)
BUKOHYETHCA MOBUTBHO, SIK 1 3HAXO/KEHHS CaMUX MEPETBOPEHUX BEIWYUH (BIACHHUX
3HaueHb). B maHiil cTarTi BiIacHI 3HA4YEHHS 1 BJIACHI BEKTOpU OYyJIW OTpUMaHI 3a
JIOTIOMOTOI0 TporpamMHoro cepenopuma Matlab. Ha ocHoBi mpuBeicHHX BuIIE
BHPA3iB, IIUISIXOM YUCEIHHOTO MOJICIIIOBAHHS MPOBEJCHUN aHali3 €(peKTUBHOCTI TOTO
Yy I1HIIOTO TEPETBOPEHHS 3a KPHUTEPIEM HEPIBHOMIPHOCTI PO3MOAULY IUCTIEPCIN
KOe(IIIEHTIB EPETBOPEHHS, a TAKOXK X OCTATOYHIN KOpPEJsLii I 3aJaHOTO KJacy
OloMenUYHUX 300pakeHb. YCl MEepeTBOPEHHS 3a €(EKTUBHICTIO TOPIBHIOBAIUCS 3
IMOKa3HUKaMHu nepetBopeHHst Kapynnena-Jloesa.

s mi€i MeTH BBOJOUTHCS TOHATTA Kiacy 300pakeHb, SKHM BU3HAYAETHCA
JI0OCTaTHHO YMOBHO, SIK MPU KOJYBaHHI 300pakeHb, Tak 1 B TesnebaueHHi. [1ix kimacom
PO3YMIIOTh CYKYMHICTh 300pa)eHb, SIKI JalOTh SIKICHO OJIM3bK1 pe3yJbTaTH, MpHU
3aCTOCYBaHHI aJlropuTMy Komrmpecii. TecroBe 300pakeHHS Ha puc. | MoOKHa
BIJIHECTHU JI0 KJIACy IPUPOTHUX 300pakeHb CIa0K0i HACUYEHOCTI.

AHani3 OTpUMaHUX Pe3yJIbTaTIB MOKa3ye, IO BCl BUKOPUCTaHI MEPETBOPEHHS
JKII, AIX, ITYA nexopentoroTh BXIAHI JaHi, ajieé B KOPEISAIMIAHUX MaTPHIILX
CHEKTPaJIbHUX KOE(ILIEHTIB IIUX MEPETBOPEHD 3ATUIIAETHCS KOPEJIALis B MOPIBHSAHHI

3 MOBHICTIO JIIarOHAIBHOIO MaTpuiiero neperBopenns Kapynnena-Jloesa.
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B sxocti mpukiamy, Ha puc. 2 TMPHUBEACHI 3HAYEHHS MAaTpHIb MOMApHOI
Kopessiii koedimienTiB kocunycHoro nepetBopeHHs (JKII) i meperBopenns Xaapa
JUISL TECTOBOT'O 300payKeHHs Ma3Ky KpoBi Ha puc. 1. Tak sk 1l MaTpHUIll CUMETPHUYHI
TO HAJAIOThCS TUIBKM iX BepXHI 4YacTHHH y (opmi TpuKyTHHKIB. Ha romoBHiif

JllaroHai MaTPHIlh PO3TalIOBaHI IUCIIEPCii AUCTIEPCIi CIIEKTPATbHUX KOS(DIIIEHTIB

I Tect | Korrel I cos |
2153,00 0,02 000 -021 -002 -0,22 -004 000 0,00 -0,01 -0,0 -0,02 001 -0,02 -0,11 -0,02 0,01
0,00 143,26 0,08 000 o001 013 -002 001 -021 008 -008 001 001 -003 005 006 -005
0,00 000 10364 -010 000 -003 001 -026 -0,10 0,08 -014 -004 0,09 -002 -0,03 000 -0,11
0,00 0,00 0,00 1449 -001 010 -002 018 0,03 -014 013 -0,05 -020 0411 004 0,05 -0,03
0,00 0,00 0,00 0,00 2005 005 003 002 -001 008 006 -008 000 -010 -009 0,04 0,06
0,00 0,00 0,00 000 000 2350 0,07 002 005 -003 007 003 -024 005 -001 0712 -0,09
0,00 0,00 0,00 000 000 000 1077 002 004 -002 003 -0,03 -007 -0,06 -0,05 0,09 -0,10
0,00 0,00 0,00 000 000 000 000 865 013 -004 -003 004 -011 0,03 -0,01 0,06 -0,10
0,00 0,00 0,00 000 000 000 000 000 754 001 004 -016 -008 -005 -0,08 -0,03 -0,01
0,00 0,00 0,00 000 000 000 000 000 000 58 018 000 006 -005 -006 -0,05 0,05
0,00 0,00 0,00 000 000 000 000 000 000 000 260 -008 -002 002 003 001 -002
0,00 0,00 0,00 000 000 000 000 o000 000 000 000 28 -001 003 005 -001 0,02
0,00 0,00 0,00 000 000 000 000 000 000 000 000 000 368 -001 -002 -0,05 0,05
0,00 0,00 0,00 000 000 000 000 000 000 000 000 000 000 411 014 003 -0,05
0,00 0,00 0,00 000 000 000 000 000 000 000 000 000 000 000 632 -003 -002
0,00 0,00 0,00 000 000 000 000 000 000 000 000 000 000 000 000 363 -006
0,00 0,00 0,00 000 000 000 000 000 000 000 000 000 000 000 000 000 313

Tecr | Korrel | Haar
2208,29 002 -013 014 -017 -001 005 010 000 -0,02 0,1 001 000 001 000 002 -009
0,00 11391 062 054 025 057 053 012 006 009 007 005 007 006 005 007 -002
0,00 0,00 2407 010 051 047 005 009 004 009 007 001 003 002 004 -001 -003
0,00 0,00 000 17,88 0,03 009 049 038 003 005 007 007 005 005 007 009 -006
0,00 0,00 000 000 55 002 003 003 -002 -001 -004 -008 -003 -002 001 -005 -012
0,00 0,00 000 000 000 564 004 002 003 004 003 002 -001 -002 -0,04 -002 0,03
0,00 0,00 000 000 000 000 587 -012 -003 -003 -001 001 006 007 002 004 -006
0,00 0,00 000 000 000 000 000 52 005 008 008 003 000 000 002 001 -004
0,00 0,00 000 000 000 000 000 000 1230 084 070 062 053 045 041 037 046
0,00 0,00 000 000 000 000 000 000 000 1317 08 071 061 054 048 044 042
0,00 0,00 000 000 000 000 000 000 000 000 1306 08 075 063 05 050 0,30
0,00 0,00 000 000 000 000 000 000 000 000 000 1317 08 070 062 055 025
0,00 0,00 000 000 000 000 000 000 000 000 000 000 138 082 070 062 021
0,00 0,00 000 000 000 000 000 000 000 000 000 000 000 128 08 0,72 0,18
0,00 0,00 000 000 000 000 000 000 000 000 000 000 000 000 1336 084 0,118
0,00 0,00 000 000 000 000 000 000 000 000 000 000 000 000 000 1236 0,17
0,00 0,00 000 000 000 000 000 000 000 000 000 000 000 000 000 000 261

0)

Puc. 2. MaTtpuui nonapHoi kopeJsilii cieKTpajabHuX KoedimieHTIiB

nepersopensb: a) kocunycHe ([AKII) i 6) Xaapa (AII1X) nis recroBoro
300paxeHHs Ma3Ky KpOBI.

3 METOKW TMOKa3zy CY/DKEHHs MpO KOPEJbOBAHICTh BUITAJIKOBUX BEIUYUH
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O€3BITHOCHO JO0 iX PO3CIIOBaHHS 4YacTO 3aMiCThb KOPENSLIHHOI MaTpulll HKij H

KOPHUCTYIOTHCSI HOPMOBAHOIO KOPEJSIIMHOI0 MaTPHIICIO Hrii , AKa CTBOpEHa HE 3

KOPEJAIIMHIX MOMEHTIB, a 3 KOS(IIIEHTIB KOPEIALii Hr,] H BIJIMOBIHO J10 BUPA3y:

r=—" 12
] Gin ) ( )

ne o, = \/ﬁl,a r

VYci nmiaroHanbHI €1eMEHTH I1i€i MaTpulll 0e3yMOBHO OyayTh JIOpiBHIOBAaTH
OJIMHULIL. Y CepeaHIOYN OL[IHKM HOPMOBAHOI KOPEIALINHOI (DYHKIIIT BAOBXK Mapaienl
TOJIOBHOI JlIarOHaJll MAaTpULl MOXKHa MOOYJyBaTH 3aJIEKHICTh 3MEHIIEHHS CTYIIECHS
KOpEJISIIii MK CHEKTpalbHUMHU KoedimieHTamu. Taka 3alie)HICTh NpUBEICHA Ha

puc. 3.

0 2 4 6 810121418132022242823303'2343IE334D4,2444648505‘254585.86052

Puc. 3. I'padixu 3a/1e:kHICTh 3MEHIIIEHHS CTYNEHsI KOpeasimii MixK
CINIEKTPAJIbHUMH Koe(pillieHTaMH KOCHHYCHOT0 IIePeTBOPEHHS i epPeTBOPEHHS

Xaapa IS TeCTOBOI0 300paKeHHSI.
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3 rpadikiB BUAHO, 110 OUTBII JAEKOPEIbOBAHUMH € KOCPIIIEHTH KOCUHYCHOTO
nepeTBopeHHs. Taka moBeniHKa rpadikiB 30epiraeTbest A yCiX pPO3TIISIHYTHX BHIIB
IIEPETBOPEHb.

Ha puc. 4 npuBeneHi MaTpulli 3Ha4e€Hb AUCIIEPCIH KOSPIIIEHTIB KOCUHYCHOTO
IEPETBOPEHHA U IEPETBOPEHHS Xaapa JUIsl TECTOBOTO 300pa)K€HHs, a Ha pHC.
5 - rpadikyd po3MOALTY LIMX JUCIEPCid, siKi OyJau OTpUMaHI Z — CKaHyBaHHSM 1
rpadiku BracHuX 3HaueHb neperBopenns Kapynnena-Jloesa (KJI).

[TnomwuHa, sska oOMekeHa KOKHOK KPUBOIO ISl 3aJaHOTO Ynciia KoediIlieHTIB
BIJIMOBIAHOTO TEPETBOPEHHS, € MIPOIO €HEprii, fIka MICTUTbCS y IHMX KOe(]illi€HTIB.
Hucnepcii MOXyTb OyTHM NpO HOPMOBAHI JO CHIIAy CBOEI MaTpull TOMY, IO
BIIHOIIEHHS JUCHEpcii J0 CyMd Jucriepcid (ciigy) nae Mipy Yy BiJICOTKax

CEepEIHbOKBAAPATUYHOI IIOMUJIKH.

[

Test [cos Haar

21?/74 2511 64 3 2 2208 114 6 6 13 12 3 3

4 9 ~4.-73 2 1 1 24 6 5 13 3 3 3 0

-2 2 1 1 1 18 12 14 3 3 3 1 1

| 6 -3 -2 1 1 1 1 1 3 13 2 2 3 1 1 1
32 1 1 1 1 0 0 3 3 4 1 1 1 1 1

1 1 1 1 0 0 0 0 2 2 1 1 1 1 1 1

1 1 0 0 0 0 0 0 301 1 1 1 1 1 1

1 1 0 0 0 0 0 0 1 1 1 1 1 1 1 1

Puc. 4. lucnepcii cnekTpajbHUX Koe(dini€HTIB KOCHHYCHOI'O NepeTBOPEHH I i

nmepeTBOPeHHsI Xaapa JJisl TeCTOBOI0 300paskeHs.

Ak 1 OuiKyBaJIOCh, HaWKpammMm 3  TOYKM  30py  MiHIMi3aIii
CEpEeIHbOKBAAPATUYHOI MOMUJIKH, SIKa JOPIBHIOE CyMi BIJIKMHYTHUX KOE(]IIIEHTIB €
neperBopeHHst Kapynnena-Jloesa, sike 0THOYACHO MTOBHICTIO JIEKOPEIIOE BX1/IHI TaH].

Takum YWHOM, MATpPUIS KOPEJSAIINHUX MOMEHTIB KOE(IIIEHTIB IOTO
MEPETBOPEHHS € JlaroHanbHOI0. CrocTepiraeThCsi 100pe CHiBNaaiHHA TpadikiB A
KOCHHYCHOTO TepeTBOpeHHs1 1 meperBopeHHsi Kapynnena-JloeBa, a rpadiku
aucnepciii meperBopeHb Xaapa 1 Yonma-Anmamapa, TakKoX —MPaKTAYHO —HE

BIJIPI3HSIOTHCS.
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Puc. 5. Po3noain aucnepciii cnekTpajabHux KoedilieHTIB BiimoBigHUX

MepeTBOPEHbD /I TECTOBOTO 300paskKeHHA

[le o3nauae, 110 HaJaHI MEPETBOPEHHSI PO3TAIIOBYIOTHCA 32 €()EKTUBHICTIO
nactynauM ynHOM: KJI = Cos > Xaapa = Youmma-Agamapa.

OTtpuMaHi pe3ylbTaTH JOCTaTHBRO J00pe CIBIAgae 3 JaHUMH 1HIIHX
JOCIITHUKIB, SKI JJIi aHali3y B SIKOCTI CTaTUCTHYHIM MOjEINl 300pa)keHb oOpaiu
JBOMIPHUI MapKiBCbKUI MPOLIEC MEPIIOTO MOPSAKY, a0 CXO0K1 TECTOB1 300paKEHHSI.

BucHoBku. 3 wmartepiasiB TOPIBHSUIBHOTO JOCHIKEHHS MOXHA 3pOOUTH
HACTYIIHI BUCHOBKHU:

- JlucniepciiHuid KpUTepid Jla€e MOXIIMBICTh NependadyuTH (CHpOrHO3YBaTH)
BIJIHOCHY SIKICTh PI3HUX OPTOTOHAIBHHUX IEPETBOPEHb MPH KOMMpPECIi JOBUIBHHX
JaHUX 1 300pakeHb.

- Ha BuGip po3mMipHOCTI poOOYNX MAaTPHUIlh KOTYBaHHS BIUIMBAIOTH JIBI B3a€MHO
MPOTUJICKHUX BHUMOTH. 3 OJHOTO OOKYy BHTIIIHO 30UIBIIYBATH PO3MIPU TpYyIl
€JIEMEHTIB, 0 OJIHOYACHO KOAYIOTHCS MJISi KpaIlloro BUKOPHCTAHHS 3B’SI3KIB MiX

HUAMU. 3 1HIIOI CTOPOHU, TIPH IIHOMY IIBUIKO 3POCTAIOTh OOUYUCITIOBAIbHI BUTPATH 1
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MOPYIIYETbCA OJHOPIHICTE CETMEHTIB 300paxeHHs. ExcriepuMeHTH Mokasaiu, 10
npu 30UTbIICHHI po3MipiB 4iM 16X16 mist yciX THIIB MEPETBOPIOBAHb 3MEHIIECHHS
CepeIHbOTO KBajpaTa NMOMMJIKMA CTa€ HE 3HAYHMM, a TPYIHOLI peamizamii pi3Ko
301IBIIYIOTECS. TOMy, TPaKTHYHO 3PYYHHUM KOMIPOMICOM JJsi HIMPOKOI TPYyNu

300paxkeHb € BUOIp poOOUNX MaTPHUIlb PO3MIPOM 8X8.
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EHEPI'O3BEPITAIOUMH IIJAXIJ B ETHERNET-MEPEXKAX: AHAJII3 TA
3ACTOCYBAHHSA CTAHJAPTY IEEE 802.3AZ
JIJI1 KOPIIOPATUBHOI IHOPACTPYKTYPU

Hectepenko Cepriit AHaToJiiioBu4,

JIOKTOp TEXHIYHUX HaYK, podecop

AnboxiH AHapii OsiekcaHapoBHY,

Marictp

Harmionansauit yHiBepcuTeT «OechKa MOMITEXHIKA
M. Oneca, Ykpaina

AHortanisi. [IpoBegeHo aHami3 eHeproeekTUBHOro craHaapty Energy
Efficient Ethernet IEEE 802.3az. Po3risiHyTo 4acoBy niarpamy poOOTH CTaHIIApTy Ta
JlarpaMy CTaHIB THOPTIB KoMyTaTopa. HaBeleHO 3HAY€HHsI CHOKHUBAHOI €Heprii
NopTaMd  KOMyTaTopa B AaKTUBHOMY PEXHMI Ta PEXUMI  IOHUXKEHOIO
eneprocnoxkuBanisi (Low Power Idle, LPI) mns pi3Hux mBUIKocTed mepenadi
iHpopmanii. [IpoBeaeHo aHami3 yaciB MEpEeMHUKaHHS KaHAlTy 3 aKTUBHOTO CTaHy B
CTaH TIOHM)XEHOTO EHEpProClOKMBAHHSA, a TaKOXX 4YaciB TIOBEpHEHHS KaHaly B
aKTUBHUU cTaH. 3poOJEHO BHCHOBKMA TMPO TEPCHEKTUBU 3aCTOCYBAaHHS IIi€i
TEXHOJIOT1i B Cy4aCHUX Mepekax 1HGOpMAIIIHIX CUCTEM.

KawuoBi  caoBa:  Energy  Efficient  Ethernet, IEEE  802.3az,

eHepro3oepexxenssi, Green Ethernet, kopnopaTuBHI Mepexi, MEPEKEBI KOMYTaTOPH.

KopnopaTtuBHi Mepexi 3HaxXoIATh LIMPOKE 3aCTOCYBaHHI B ycix cdepax
CY4YaCHOT'O KUTTS: BiJ O(picHUX 1 OAHKIBCBKUX CHUCTEM A0 MEIULIMHH, TPAHCIOPTY 1
MPOMHCIIOBOCTI. BoHM 3a0e3neuyroTh eheKTUBHUN OOMIH JTaHWMH, aBTOMATH3AIlIO
Oi3Hec-mpolieciB 1 Oe3nmepepBHUM 3B'SI30K MK MIAPO3JAUIAMH, 10 POOUTH iX
(byH1aMEHTaIbHOIO OCHOBOIO Cy4aCHOI €EKOHOMIKH Ta CyCHUIbCTBA.

[lepexin mo xonmemmii «lHmyctpis 4.0» 1 «lHmycTtpis 5.0» nependagae

noaanblui po3BUTOK iHTepHET-peuel (IoT) 1 poOboT30BaHUX cHUCTEM, 1110 MPU3BEAC
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710 CTPIMKOTO 3pOCTaHHS KIJTbKOCTI BUKOPHCTOBYBAaHUX MEPEXK Ta 0OCSTiB MepeaaHoi
1HpOopMaIlii.

«Inpyctpis 5.0» npuaiise 0ocoONIMBY yBary eKOJIOTTYHIM CTIMKOCTI Ta PO3BUTKY
pecypco30epirarounx TEXHOJIOTiH, BKIOYHO 3 KoHIeniieo Green Ethernet. 3
ypaxyBaHHSIM TOTO, III0 HA MEPEKEBE KOMYHIKAIlIHE O0JIaIHAHHS MPUIIAJa€e TTOHA
10% Bix 3arajJbHOr0 €HEeprocHoXKUBaHHS iH(opMamiitHux cuctem [1], mepexia A0
eHepro30epiralounx MEpeKeBUX pIllIEHb CTAa€ OJHUM 13 TPIOPUTETIB MiA Yac
NPOEKTYBAHHS Ta PEIHKUHIPUHTY KOPIOPATUBHUX 1 MPOMHUCIIOBUX MEPEK.

Texnomnorist Ethernet € ocHOBOIO CydacHMX APOTOBHUX MEPEX 3aBISKH CBOIN
YVHIBEpPCAJIBHOCTI, MPOCTOTI BIPOBAKEHHS Ta HaaiiHocTi. Ll  TexHosoris
3a0e3neuye nepegavy AaHux y JokanbHuUX Mepexax (LAN) 3 BUCOKOIO HIBHUJKICTIO,
MIHIMAJIbHOIO 3aTPUMKOIO Ta ITUPOKUMHU MOKIIMBOCTSIMU MacIlITa0yBaHHS.

KirouoBum enementoM Ethernet-mepex € KoMyTaTop — NPUCTPId, IKUH Kepye
neperavyero JaHUuX MDK MIJKIIOYEHUMH HPUCTPOSAMU. TakKUM UYHMHOM, TEXHOJIOTIA
Ethernet 1 komyTatopu SBISIOTH COOOI LEHTPaJIbHI €IEMEHTH, IO 3a0e3MeUyOTh
e(deKTUBHY, MacIlITaboBaHy 1 0e3neuny 1HGPACTPYKTYPY JIPOTOBUX MEPEK.

Jo 90% cymMapHOro €HEpProcrnoKMBaHHS KOMYyTaTopa IIPUIIala€ Ha MHOTO
MOPTH, OCKUJIBKH KOXKEH 13 HUX MOTpeOye >KUBJICHHS I Tiepeaadi JaHuX, MiITPUMKA
CUTHAIIy Ta BUKOHAHHS NMPOTOKOJbHUX (yHKIIIH. OHAK Y OUTBIIIOCT] BUMAJIKIB TTOPTU
3aBaHTakeH1 He Ounblie HiX Ha 35% [1], mpoIOBXKyHOUM MpU IILOMY CHOKHUBATH
MaiKe CTITBKH JK €Heprii, CKUIbKH 1 32 MaKCUMAaJIbHOI MPOMYCKHOT 3/1aTHOCTI. Takum
YHMHOM, 3HAaYyHa YacTHHA PECYpPCIiB BHUTpPAYa€ThC HEe(HEKTUBHO, CTBOPIOIOYU
NepeayMoOBU JUIsl €KOHOMII Oe3 Koy njsi sikocTi 3B'si3ky. LI dakTopu cranu
CTUMYJIOM JI0 CTBOpeHHS eHepro3oepirarouoro cranaapty IEEE 802.3az [2].

Eneprosoepiratounii cranmgapt IEEE 802.3az, Takox Bigomuii sk Energy
Efficient Ethernet (EEE), sBnsie coGoto TeXHOJOTIIO, IO Aa€ 3MOTY CKOPOTHUTHU
€HEeproCroXKUBaHHS MEPEKEBOT0 00JIaHAHHS 32 YMOBU HU3bKOTO HAaBAHTAXXEHHSI Ha
KaHayi mnepenayi naHux. Pobora kanamy B pexumi EEE omnumcyerscsi dacoBoro

Jiarpamoro, IpeAcTaBieHoo Ha puc. 1 [2].
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Puc. 1. YacoBa giarpama po6otu kanaiay B pes;kumi EEE

Jiarpamy cTaHiB KaHay, 110 LJTIOCTPYE MOCIHIIOBHICTh MEPEXO/IIB MK PI3SHUMU

pexumamu podotu (Wake, Active, Sleep, LPI) npencrasneno Ha puc. 2.

Hewmae xanpis

A 4

Active Sleep

A

Hoguii xaap

[epexin [epexin

B Active B LPI

Wake < LPI
Hoguit kanp

Puc. 2. liarpama ctaHiB KaHaJ1y

OCHOBHMM MEXaHI3MOM CTaHAApPTy € BBEACHHA PEXKUMY HHU3BKOTO
eneprocnoxkuBanisi Low Power Idle (LPI) 3 nepioguyHuMu CHUHXpPOHI3YIOUMMU
curHaiamu (Refresh), y skomy mnepenaBau abo mnpuiimMady MOXYTh THMYacoBO
MEPEXOUTH B «CIUITUMi» pexuM (Sleep), 3HaAUHO 3HIDKYIOYH €HEPrOCIOKHUBAHHS
(tabu. 1) [3]. [Ipu ubomy cTranmapt 3abe3neuye peaktuBailito kaHainy (Wake) y pasi
BIJIHOBJICHHSI MEPEKEBOi aKTUBHOCTI: mepexiy 13 pexumy LPI y pexum mepemaudi

nanux (Active).
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Taoauusa 1

ba3oBi 3HaYeHHS CIIOKMBAHOI NOTYKHOCTI y peaxumax Active Ta LPI

Crangapt Pexxnm Active, MBT Pexxum LPI, MBT
100Base-TX 200 20
1000Base-T 600 60
10GBase-T 4000 400

Hns ominku mepear cranpapty IEEE 802.3az mopiBHSHO 3 TpaaulliifHUM
IEEE 802.3 BaxnMBO pO3INIAHYTH BIAMIHHOCTI B €HEPTrOCHOXKMBAaHHI MEPEKEBOTO
oOnagHaHHs B pi3HUX pexkumax nepenadi ganux. Crangapt IEEE 802.3az BBoauTh
pexum LPI, sikuil 3Ha4HO 3HUKY€E €HEPrOCIOKUBAHHS B MEPIOAN HU3BKOI MEPEXKEBOI
aktuBHOCTI, Tonal K craHaapT IEEE 802.3 BUKOpUCTOBYE TpagulliiHUN PEXKUM
ouikyBaHHs (Idle), sskuii criokuBae O1IbIIIE EHEPT1i.

VY Tabsn. 2 [4] HaBeeHO AaHi MPO CHOKUBAHY MOTYXHICTh y PI3HUX PEXKUMAaX
nepenaui s crangapty IEEE 802.3, mo mae 3Mory Hao4HO TOPIBHSATH MOTO
nokazHuku 3 xapakrtepuctukamu IEEE 802.3az. Take mnOpiBHSHHSI JI€MOHCTpPYE
edekTuBHICTh TexHoJor1i LPIl y 3HMXEeHH1 eHeproBuTpar.

Tadauusa 2
CnoKuBaHa MOTYKHICTh y Pi3HUX pesKMMax po00TH KaHALY

cranaapris IEEE 802.3 i IEEE 802.3az

Cranpapt IEEE 802.3, MmBT IEEE 802.3az, MBT
100Base-TX Active 215 208
100Base-TX Idle / Low Power Idle 208 139
1000Base-T Active 541 535
1000Base-T Idle / Low Power Idle 525 152

s anamizy edexrtuBHocti crangapty [EEE 802.3az BaxinBO BpaxoByBaTH
4acoBl MapaMeTpH, MOB'A3aHI 3 MepexojJaMy KaHaly MDK pi3HUMH crtaHamu. Lli
napaMeTpy BU3HAYalOTh, HACKUIBKU IIBUAKO KaHal MOXE MEpEeMUKAaTHCS 31 CTaHy
noHmxkeHoro eneprocrnoxuBanisa (Low Power Idle, LPI) B aktuBHuii ctan (Wake) 1

Hazan y ctad ouikyBaHHs (Sleep). Y Tabmn. 3 [3] 3a3HaueHO YacoBi mapaMeTpu poooTu

255



cranaapty IEEE 802.3az nyst pisHuX MIBUIKOCTEH mepeaadi JaHuX.

Taoauus 3
Yacosi napamerpu poodoru cranaapry IEEE 802.3az
Cranpapt Yac nepexoay B cTaH Yac nepexoay B cTaH
Sleep, MKc Wake, Mmkc
100Base-TX 200 30.5
1000Base-T 182 16.5
10GBase-T 2.88 4.48

Yepe3 BUTpAaTH yacy Ha MEPEMUKAHHS PEKUMIB, TaKUX SIK MEpEXiJd 31 CTaHy

(LPI) B aktuBHuii cran (Wake) 1 Ha3an y cran ouikyBaHHs (Sleep), cymapHuii gac

nepenayi gaHux 301IbIIyeThes. 1{e 0co0IMBO MOMITHO MiJ Yac mepeadl HeBEJIUKUX

KaI[piB, AC 4YaCTKa HaKIaJHHUX YdCOBUX BHUTpAT Ha IMCPEMHUKAHHS CTA€ 3HAYHOIO

MOPIBHSAHO 3 YacoM (aKkTUYHOI mepenadi Kajapy. THUMYacoBl XapaKTEPUCTUKU

MEePEXOIB BIAIrPAIOTh KJIFOYOBY POJIb B OLIHII 3arajdbHOi MPOAYKTUBHOCTI MEPEXKI T

MOTEHI[IIHOT eKoHOMIi eHeprii (Tab. 4) [3].

Taoaunga 4

Yacosi BurpaTu Ha nepexoau cranaapry IEEE 802.3az

JJISl PI3HUX IIBUAKOCTEH i po3MipiB KaapiB

Texnosnoris 100Base-TX 1000Base-T 10GBase-T
Yac mepexomy B CTaH 30.5 16.5 4.48
Wake, mxc
Yac mepexomy B CTaH 200 182 2.88
Sleep, MKC
Yac nepenaui kaapy 120 12 1.2
(1500 6aiit), MKC
EdexTuBHicTh  mepenayi 34.2 5.7 14
(1500 6aiir), %
UYac nepenaui kaapy 12 1.2 0.12
(150 6GaiiT), MKc
EdexkTuBHicth  mepenayi 4.9 0.6 1.6
(150 Gaiit), %
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Texnonoriss IEEE 802.3az naliedexkTuBHIIA IS MEpeX 13 HHU3BKUM
3aBaHTAXKEHHSIM, J€ TEepEeMUKaHHS MDK pEeXKUMaMH JIOTOMAaraloTb EKOHOMHTHU
eHepriro 0e3 3HAYHOI HIKOAM AJiA MPOAYKTHBHOCTI. B ymMoBax BHCOKOI MepekeBOi
aKTUBHOCTI, KOJM KaHaJl 3aJMIIAETHCS aKTUBHUM OLIbIY YACTHHY Yacy, €KOHOMIs
eHeprii cTae MiHIMaJIbHOIO.

BupobHukun MepexxeBoro o0JaJHaHHS AaKTUBHO BIIPOBA/KYIOTH TEXHOJIOTi
eHeproe(peKTUBHOCTI, BKIIOYHO 3 miaTpuMmkoio crangapty IEEE 802.3az y cBoix
npucTposix. Ha punky MepexxeBoro o0iajHaHHS JIIIUPYIOUl MO3UIlT 3aiiMaloTh Taki
komradii, sk Cisco, Juniper Networks, Hewlett Packard Enterprise, Huawei ta inmi.

Y KOpHNOpAaTHBHHUX MEpEX)ax HaW4yacTille BHUKOPUCTOBYIOTH KOMYTaTOpH 3
KUIBKICTIO TIOPTIB Bija 24 10 48 3 miarpumkoro cranaapty IEEE 802.3az, ockinbku 1ie
ONTUMAJILHUM BHOIp 3 TOTJAAY MAacITabOBaHOCTI, BapTOCTI Ta MOKJIIMBOCTI
peanizyBaTH €HEProoiaHi TEXHOJOTI].

BucnoBku. I[lposeaenuit anamiz crangaptry IEEE 802.3az (Energy Efficient
Ethernet) mokaszaB, 1m0 TEXHOJIOTIS Ja€ 3MOTY 3HHM)KYBAaTH E€HEPIrOCIIOXKUBAHHS
MEpEeKEeBUX MPUCTPOIB 3aBAsSKUA BHpoBakeHHIO pexkumy Low Power Idle (LPI).
Haii0inp11a eKoOHOMISL €Heprii AOCATAETHCS 32 HU3bKOTO MEPEKEBOT0 HABAaHTAKEHHS,
KOJIM KaHaj 4acTimie nepedyBae B CTaHl MOHMWXEHOTO0 eHeprocnokuBaHHs. OJHaK,
HasSBHICTH (a3 nepexo/ry 3 aKTUBHOT'O CTaHy B CTaH €HEPro30epesKeHHs 1 TOBEPHEHHS
B AaKTUBHMI CTaH ICTOTHO 30UIbLIye Yac TpaH3akuii kaapy. lle 30inblueHHs
HaWCYyTTEBINIE ISl KaJpiB MaJioro po3Mipy, IO HEOOXIJHO BpaxOBYBAaTH MpU
moOy/1I0B1 CUCTEM, YYTJIUBUX JI0 Yacy mepeaadi TpaH3akIii.

Takum unnom, ctanaapT IEEE 802.3az € edexTuBHUM 3ac000M 151 TOOY10BU
eHeproe(peKTUBHUX MEPEKEBHX CHCTEM KOPIIOPATHBHOI iH(pacTpykTypu. Moro
€(eKTUBHICTh OCOOJMBO BHCOKA B CHUCTEMax 13 HHU3bKUM pIBHEM 3aBaHTAKEHHS
MEpEKEBUX KaHAIIIB.
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AHortanisi: IlpoBeneHo aHami3  KOMyHIKAIMHUX — MaricTpaned, ki
BUKOPUCTOBYIOThCA Ha piBHI Fieldbus aBTOMaTM30BaHMX CHUCTEM yHpPaBIIIHHSL.
BusnaueHo mnepcrneKkTHBM iX PO3BUTKY Y CKJIaJAl aBTOMAaTU30BAaHUX CHCTEM
VOpaBIiHHSA TMPOMUCIOBHUMH  MiANpuHeMcTBaMH. [loka3aHOo, 110 OCHOBHUMH
HanpsiMaMH PO3BUTKY KOMYHIKAIITHMX CHUCTEM IbOTO KJacy € 30UIbIIEHHA y IX
CKJIaJIl IMBUAKICHUX MaricTpajeil Ta BAKOPUCTaHHS 0€3pOTOBUX KaHAIB 3B S3KY.

Kuarwuosi cioBa: Fieldbus, monboBa 1mmHa, BHCOKOIIBUAKICHI Marictpaii,

HU3BKOIIBUAKICHI MaricTpasi, IpOTOBI KaHalI, O€3IpOTOBI KaHAJIH.

Bigmosimno nmo cranmapty IEC/ISO 62264 aBToMaTtu30BaHy CHCTEMY
yopaBimiHHS npomucioBuM mianpueMctBoM (ACVYIIII) MoxHa mnpeacTtaButu y
BUIJISIAI N'AITUPIBHEBOI CTPYKTypu. Ha HWKYMX pIBHSIX CHCTEMH YIIPaBJIIHHS
sHaxomAThcst SCADA-migcuctema (IijcHCTEMa OINEPAaTHUBHOTO KOHTPOJIO Ta
BIIOOpaKEHHA CTaHy BHPOOHMYMX MPOLECIB), KOHTPOJEPU ONEPATUBHOIO
VIOPAaBJIIHHS, a TAKOXK JAaTYMKHU Ta BUKOHaBYl MexaHi3Mu. KomyHikaiiitHi marictpani
Hwkunx piBHIB ACVYIIII matote Ha3By nonboBux muH abo Fieldbus cucrem. Bonu
BUKOHYIOTh (PYHKIIi 1HQOPMALIMHOTO OOMIHY MIX YCIMa MiJICHCTEMaMH HIKYUX
PiBHIB, JaTYNKaMHU Ta BAUKOHABYMMHU MEXaHI3MaMH, a TAKOX 3a0€3MeUyIOTh 3B 30K 3
MIJCUCTEMaMU BEPXHBOTO PiBHS MIAMPUEMCTBA, 30KpeMa 3 MiICUCTEMOIO YIIPaBIIiHHS

nignpuemMctBoM  (MES-miacucrema) Ta MIJICHCTEMOIO IUIAaHYBaHHS  PECYpCIB
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nignpuemctBa (ERP-migcucrema).

Binnosiano no crannmapty IEC 61158 na pini Fieldbus cucrem BUALISAIOTH
Mmarictpaii apox TumiB. Ilepmuii Tum — 1e HU3BKOIIBUAKICHI MaricTtpam HI, ski
MpU3HAYEH] I 3B’SI3KYy KOHTPOJIEPIB OMEPATUBHOTO YIPABIIHHSA 3 JaTYMKAMHU Ta
BUKOHABUMMM MeEXaHi3MaMHu. Marictpai 1boro kiacy 3a0e3IeuyioTh HIBHAKICTb
nepegaui Bixm 10 Ko6ir mo 10 MOit Ha cekyHay. Sk ¢izuuHa cepena
BUKOPHUCTOBYIOThCS, MEPEBAXKHO, BUTOIO MApOI0 ab0 ONTHYHE BOJIOKHO Ha BIACTaHI
B1Jl KUTBKOX METPIB JI0 KIJIKOX KIJIOMETPiB. BUKOPUCTOBYIOTHCS METOIN IOCTYITY JI0
MaricTpaini, siKi 3a0e3MedyroTh AeTepMiHOBaHHUM yac 00CIyroByBaHHs aOOHEHTIB. Sk
HalOIbII YacTO BHUKOPHUCTOBYBAHI MaricTpajl IOTO pIBHSA CIIJ 3a3HAYUTU
Mmarictpaii CAN, Modbus-RTU, PROFIBUS-DP.

Marictpam kmacy H2 € mMBHIKICHUMH MaricTpajisiMi, 110 3a0€31e4yroTh
mBUJKICTh mepenaul Big 10 go 40 MOit/c. Sk KoMmyHIKamiiiHy MiacHCTEMY Iii
MaricTpalii BAKOPMCTOBYIOTh KOMYHIiKalliiHy mifcuctemy ctanaapty Ethernet. Bonu
3aCTOCOBYIOThCS, mepeBaxkHo, y SCADA-cucremax. Y SKOCTI HaMOUIbII YacTo
BUKOPHUCTOBYBAaHUX MaricTpajied I1bOro Kiacy CJiJl 3a3Ha4uTH Marictpani
Modbus-TCP, EtherNet/IP, PROFINET, EtherCAT.

AmHani3 punky Bukopuctanus marictpaneir H1 1 H2 piBus Fieldbus nozBosie
3pOOHUTH HACTYITHI BUCHOBKHU:

- MOCTIiHE 3pOCTaHHS BUKOpPHUCTaHHS Marictpaned H2  BigHOCHO
Mmarictpaien H1;

- 30UTbLIEHHS BUKOPHUCTAHHS O€3APOTOBUX TEXHOJIOTIH y Marictpaisx
kiacy H1 1 H2.

PesynpTaTn anamizy puHKY BUKOpHCTaHHsS Marictpanei Fieldbus mokasyroTs,
o 22% Marictpanei, ki BUKOpUcToByoThCsl B Fieldbus cuctemax — 1ie cucremu
H1, 71% cucrem — cucremu H2, 1 7% cucrtem — 11e cCucTeMH, [0 BUKOPUCTOBYIOTh
0e3ApOTOBI KaHAJH 3B SI3KY.

JlunaMika 3pOCTaHHSI MaricTpajedl Mokasye, 110 HaWOlIbIl aKTUBHO 3POCTAaE
KUbKicTh H2 cucreM 13 BHKOpUCTaHHSM O€37pOTOBUX TEXHOJIOTIH Tmepemadi

1H(popMmarii.
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BucHoBku: AHani3 puHKY BUKOpUCTaHHA Marictpaneil Fieldbus mokasye, mio
B cyyacHuX ACVYIIII BUKOpPHUCTOBYIOThCS SIK HU3BKOMIBUAKICHI MaricTpani H1, Tak 1
BHUCOKOIIBHUAKICHI Marictpaii H2, mpu 1boMy JIOMIHYIOY€ CTAaHOBHWILEC Ha PHHKY
3aliMalOTh BHCOKOIIBHJAKICHI Marictpaiii, SiKi B SIKOCTI TPaHCHOPTHOI MiJCHUCTEMHU
BUKOPUCTOBYIOTh  KaHaimu  Mmepex  Ethernet  (crammaptr IEEE  802.3).
BukopucToByIoTECS JBa BUAM MaricTpaieil mporo kimacy. Lle wmarictpam, 1o
BUKOPHUCTOBYIOTh OPHUTIHAJbHHUI MPOTOKOJ MPUKIATHOTO PIBHS, 1 Marictpani, IO
BUKOPHCTOBYIOTh TPOTOKOJI TPHUKIATHOTO piBHSA Marictparmi HI1, mo cyTrreBo
copoirye B3aemonilo Mixk Mepexkamu H2 1 H1 y cucremi Fieldbus. lle omniero
TeHJIeHIlI€l0 po3BUTKY Marictpaieid Fieldbus € BukopuctanHs 6€31pOTOBUX KaHAIB
3B’A3Ky. BukopucroByerbcs nBa Buau kananiB. [lepmmii — Ha 6a3i 6e3apOTOBOTrO
cragpapry IEEE 802.11. [pyrumii — Ha 06a3i opwuriHaigpHOro cranmapty lO-Link
Wireless IEC 61131-9, sikuii BpaxoBye 0COOJIMBOCTI MEPEX 1ILOTO KJIACy, MOB’sA3aHi 3

BEJIMKOIO KITBKICTIO MEPEIIKO/I.

CIIUCOK JIITEPATYPH

1. International standard [EC/ISO 62264 - Enterprise-Control System
Integration, 2013, https://tk185.appau.org.ua/downloads/IEC_ 62264 1 ukr_draft.pdf

2. Elvis Hozdic, Smart factory for industry 4.0: A review, - Journal of Modern
Manufacturing Systems, 2015, p.p. 28-35.

3. What IS five-layer automation pyramid? -
https://www.empoweredautomation.com/what-is-the-five-layer-automation-pyramid,
12.09.2024.

4. Joshy George, The Impact of Information Technology on Industrial
Automation — A Critical Evaluation, - Modern Applied Science; Vol. 12, No. 2;
2018, p.p. 142 — 147.

5. Magnus Jansson, Annual analysis reveals steady growth in industrial
network market.- https://www.hms-networks.com/news/news-details/17-06-2024-
annual-analysis-reveals-steady-growth-in-industrial-network-market, 18.06.2024.

6. Jean-Dominique Decotignie, WIRELESS FIELDBUSSES — A SURVEY

261



OF ISSUES AND SOLUTIONS. - 15th Triennial World Congress, Barcelona, Spain,
2002, p.p. 325 - 33.

7. 10-Link wireless white paper, 2021. - https://www.coretigo.com/wp-content/
uploads/White-Paper-10-Link-Wireless-English-Version-2.0-WPIOLW-EN-02-Web-
1.pdf

262


https://www.coretigo.com/wp-content/

VIIK 621.7
E®EKTUBHI METOJI CTUKOBOI'O EJTEKTPO3BAPIOBAHHS J1JI51
BUT'OTOBJIEHHS CTAJTbHUX 3ATOTOBOK CKJIAJTHOI ®OPMU

OwmoBcbhkuii Bikrop fAkoBu4

K.T.H, JIOIICHT,

JOTICHT Kadeapy TeTIOCHEPTETUKH

Ta TEXHOJIOT1A MauHOOYyBaHHS
[TepBomaiicbkuii HaBUYaJIbHO-HAYKOBUH 1HCTUTYT
HairionasibHOTO yHIBEpCUTETY
KopabiieOynyBaHHs iMeH1 aamipana MakapoBa
M. [IepBomaiicbk, YKpaiHa

Anotaunisi: [IpoananizoBaHO psJl ICHYIOUMX METOJIB BUTOTOBJICHHS CTAbHUX
3aroTOBOK CKJIagHO1 (popmu. [IpuBeneHi HEAOMIKH, Ta CKJIAJHOIII, SKI BUHUKAIOThH
P BUTOTOBJIEHHI 3arOTOBOK CKJIaJHOI (OPMU OOPOOKOI0 THCKOM Ta ICHYIOUHMMU
METOJaMHM iX 3BapIOBaHHA 3 OKPEMHUX €JEMEHTIB, TaKuX SK TMOPYIIECHHS
reOMEeTpUYHOi (POpMU Ta TPYAOMICTKICTH NpU OOpoOILl THUCKOM Ta YTBOPEHHS
KPYITHO3EPHUCTOI 30HU TEPMIYHOTO BIUIMBY NP 3BApIOBAHHI.

[TponoHy€THCSI BUTOTOBJICHHSI 3arOTOBOK CKIIAQAHOI (DOPMH 3 OKPEMHUX YaCTUH
BHUCOKOTPOAYKTUBHUM METOJIOM E€JIEKTPOCTHKOBOTO 3BAPIOBAHHS YO0, SIKa CKaHYE
1 IIBUKO OIUIABJISE 3BapIOBajbHI MOBEPXHI MPU KOMIT IOTEPHOMY KEPYBaHHI pyXy
JyTU MarHITHUM T0JIEM COJICHOI/IB Ta JOJIATKOBUX HEOJUMOBUX MAarHITIB.

Kuro4oBi cioBa: 3arotoBka CkiagiHoi OpMHU, CTUKOBE €JIEKTPO3BAPIOBAHHS,
MyJIbCYIOUE OTUIABJICHHS, CKAHYIOUWHA PYX IYTH, KEpYBaHHS MarHiTHUM ITOJIEM, 30HA

TEPMIYHOTO BIUIMBY, KOJIHYACTUI BaJl.

Psin MeToAiB BUTOTOBJICHHS CTaJbHUX 3arOTOBOK CKJIAJIHOI (hopMHU 0OPOOKOIO
THCKOM MAalOTh MOPYIIEHHS TeOMETPUYHO1 (POpMU, HU3BKI KOC(IIIEHT BUKOPUCTAHHS
Marepiany, NPOAYKTHBHICTh, BHCOKAa TPYAOMICTKICTh, a B JESIKUX BHIMAJKaX
MOTPEOYIOTh CIEeliali30BaHUX MIANPUEMCTB 3 00JIaIHAHHAM BEJIUKOI MOTYKHOCTI Ta

BUCOKOi  KBamidikamii poOiTHukiB. [Ipum  icHyroumx MeTojgax  CTUKOBOTO
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€JIEKTPO3BApPIOBAHHS  3arOTOBOK 3  TMOMEpPEAHbO  BUTOTOBIEHUX  YaCTHUH
€JICKTPOOIIOPOM Ta OIUIABICHHS 3-3a HEIOCTATHIM IMIBHIKOCTI MPOLECY OIJIaBICHHS
MOBEPXOHb MEpeJl 0CAJKOI0, a TAKUM YUHOM IEpPErpiBy MeTajly HABKOJIO 3BAPHOTO
IIBa, BUHUKA€ KPYMHO3EPHUCTA 30HA TEPMIUYHOTO BIUTUBY, SIKa 3MEHIIYE MEXaHiuH1
BJIACTUBOCTI 3’ €IHAHHSI.

MeTor0 IOCTIKEHHS € aHall3 HaOUIbII JOMUIBHUX 1 TEXHIKO-€KOHOMIUHUX
METO/IIB CTUKOBOTO €JIEKTPOITyTOBOTO 3BAPIOBAHHS CKJIAJHUX 1 KPYIMHUX 3aTrOTOBOK 3
OKpPEeMHX CKJIQJOBHX €JIEMEHTIB, $KI TMOMNEPEIHbO BHUIOTOBJICHI, HAMPUKIA]
[ITAMITYBaHHSIM, JINTTSIM 200 MEXaHIYHOIO 0OPOOKOIO.

OCHOBHUMH METOJIaMH, SIKI OCTAHHIM YacOM €(DEKTUBHO BUKOPHCTOBYIOTHCS B
VkpaiHi Ta I1HIMX KpaiHax /s aBTOMAaTHU30BAaHOTO CTHUKOBOTO 3BapIOBAHHS
Hanpukiaaa, TpyOONmpoBOAIB 1 3ali3HUYHUX PEHOK, SK Ha MIAIPUEMCTBAX, Tak 1 B
MOJILOBUX YMOBAaX, 3BapIOBAJbHUMHM MAaIIMHAMH 3 KOMII'IOTEPHUM KEpyBaHHSIM
IpOLECYy 3BApIOBaHHS € CTUKOBE €JEKTPUYHE 3BaplOBaHHS  OIUIABJICHHSAM
Oe3nepepBHUM, TMYJIbCYIOUYUM 1 JAYrol0 sKa OOEpTaEThCid MIK IOBEPXHSIMU
3BapIOBaHHs MAarHiTHUM IOJIEM.

MammHa 17151 3BaplOBaHHS CKIIAJIA€ThCSA 3 HEPYXOMOI 1 PyXOMOI TUTUT, Ha SIKUX
B MPUCTOCYBAHHX 3aKPITUTIOIOTHCS 3BaprOBaHi JieTaii abo 3arotoBku. Pyxoma rumra
J03BOJISIE  3MIHIOBATH 3a30p MDK 3BapIOBaHUMHU TOBEPXHSIMU a00 BHUKOHYBATH
MyJIbCYIOUMNA PyX 3 3aJlaHOK0 YacTOTOr0. [301h0BaHi JeTalli MiAKIIOYAOTHCS 10
mwkepena crtpymy. Ilpm  3BaproBaHHI  0O0EpPTOBOIO JyrOK  CTallbHI  JAeTam
HaMarH14yrThCs COJIEHOIIaMu. PyX MINTH, 3a30p MK MOBEPXHSAMHU, HAIIPYTra 1 CTPyM
Ta Mar”iTHa I1HIYKTHUBHICTh KEPYIOTbCS JJII BUKOHAHHS TEXHOJIOTTYHOTO MpPOLECY
3BapIOBaHHS 38 KOMIT IOTEPHUMHU MPOTPAMaAMHU.

B Vkpaini MeTonu aBTOMATH30BAaHOTO €JEKTPO3BAPIOBAHHS PO3POOJISIIOTHCS
iHCTUTYTOM enekTpo3BaproBanHsa iM. €.0. Ilatona (IE3), a 3BaproBaibHI MammvHU
BUTOTOBJISIFOTHCSE KaXxOBCHKUM 3aBO/IOM €JIEKTPO3BAPIOBAJILHOIO YCTATKYBAHHS.

Tak, TeXHOJIOTisI 3BaplOBaHHS 3 O€3MEepepBHUM OIUIABICHHSIM, PO3pOOJICeHA B
IE3, Ha perioHanpHOMY KOHrpeci MUDKHApOIHOrO 1HCTUTYTY 3BaplOBaHHS Y

2010 poui Oyna mpu3HaHa NPIOPUTETHOO AJIA 3BAPIOBAHHS ra30BHX TPYO BEIMKOTO

264



liamMeTpa i BUKOpHCTOBYBajacs B pisHuX Kpainax cpity [1]. Ii mepesaru - Bucoxmii
TeMn OyJIBHUIITBA TPYyOOMpPOBOJIB 3-3a Mayoro yacy 3BaproBanHs, 60...200 ¢ Ha
OJMH CTUK, TpyO miamerpom 114...1420 mm toBmmHOKO cTiHKH 70 30 MM. Ilporec
3BapIOBaHHS BHUKOHYBaBCS 3a aBTOMATHU30BaHOIO MpOrpamoro, 0e3 BIUIMBY
3BaprOBaJIbHUKA HA AKICTh 3’ €HAHHS.

[Ipu Oe3nepepBHOMY OIUIABJICHHSM PYXOMY IUIUTY 3BapIOBaJIbHOI MalIMHU
MOTAIOTh TIIBKH Y O1K 301MKeHHs CTUKIB. CITOYAaTKy JeTalli BUCTABIISIIOTH 3 3a30POM,
M0JIal0Th HAa HUX 3BAPIOBAJIbHY HAIPYTY, a MOTIM HaOmKatoTh. [Ipu noTuky aeranei
0€3 CTUCKY B OKPEMHX TOYKaX BHUCTYIMIB MOBEPXOHB 3-3a BEJIMKOI MIUTFHOCTI CTPYMY
MeTaj MpHU KOHTAKTI MIBUAKO HArpiBa€ThCsl 3 YTBOPEHHSAM PIIKHX MEPEMHUYOK, SIKI
BUOYXOBO pYHHYIOTbCA 1 YTBOPIOIOTHCA 3HOBY. Ilicnsi yTBOpEHHS Ha TOPLSIX
CYIUIBHOTO LIAPY PIJIKOTO METaly BUKOHYIOTh OCAJKy JcTajcH.

HeponikamMu 1boro Merony AJis 3BaplOBaHHS JleTaleld BEJIMKOIO Iepepidy €
BITHOCHO BE€JIMKa 3MiHHA BEJIMYMHA 3BApIOBAJIBHOTO CTPyMYy Ta HEpEryjibOBaHE
CTIOHT@HHE YTBOPEHHS AYI MDK 3BaplOBaHUMH IOBEPXHSIMH, SIKE HE 3a0e3redye
OJTHOPITHICTH ()a30BOr0 CTaHYy YaCTOK 3BapIOBAJIbHUX MOBEPXOHB MEPE] OCATKOIO.

Ha ocnoBi npoBenenux IE3 OaraTokpaTHUX JOCITIIXEHb AEPEKTIB 3BAPEHUX
IIUM METOJIOM PEHOK Ha mignmpueMcTBax [2] Oyj0 BU3HAYECHO, 0 Y JCSIKUX 3BapHUX
[IBax CIOCTEPIrajJnuch HE MPOBapHu. 3p00JIEHO BUCHOBOK, 110 e()EKTH BUHUKAIH 3-3a
YTBOPEHHSI HAa TOpPLAX MeETaly y TBEpAoMYy abo0 y TBEpPIAOPIIKOMY CTaHl, IO
MEePENIKO/IKAI0 BUTICHEHHIO OKCH/IIB Ta IHITUX CIOJYK 13 3’ € JHAHHS MIPU OCAIIII.

B pobGori [5] npuBeneni pe3ynpratd po3poOku IE3  anmropurmy s
MPOTHO3YBAaHHSA IIMPUHU 30HM TEPMIYHOTO BIUIMBY 32 JaHUMH MEXaHIYHHX
BUMPOOYBaHb 3pa3KiB peHoK. B 30HI TepMIYHOrO BIUIMBY CTaJlb MEPETPIBAECTHCS
3HAYHO BUIIE KPUTHUYHOI TOYKU Ac;, T0OTO a0 Temneparyp Oxu3bko 1000°C. ITpu
neperpiBi B OXOJIOJUKEHOI BYIJICLIEBOI CTall BUHHUKA€E KPYMHO3EPHUCTICTDH
MIKPOCTPYKTYPH, IO 3MEHIIIYE MEXaHIYH1 BJIACTUBOCTI. ToMy AeTail 3 MmeperpiToro
HaBKOJIOIIIOBHOK) ~ 30HOK  MOTPeOyIOTh  MICJHS  OXOJIOMKEHHS  J0JIaTKOBOT
TEPMOOOPOOKH.

CTuKOBe KOHTAKTHE 3BApIOBAHHA IIYJBCYIOUHUM OINIaBJICHHAM Bi}lpi3H$[€TBC$I
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TUM, IO pyXoMa IUIMTAa 3BApPIOBAJIbHOI MAIIMHU BUKOHYE TIpU 30JMKEHHI
3BOPOTHOINOCTYNAIBHUN pyX. B poboti [3] mochmimkeHa TOYHICTH BiATBOPCHHS
JIOIMYCTUMUX TIapaMeTpiB 3BApIOBaHHS 3aJII3HUYHUX PEHOK CHUCTEMOIO KEpyBaHHS.
[Ipu 1bOMY CKOpPOUY€THCS Yac OIUIABJICHHS, 3MEHIIYIOTbCS BUTPATH €IEKTPOCHEPTii
Ta MPUIYCK Ha OIJIABJICHHS, aJie TAKOK BU3HAYAETHCS 30HA TEPMIYHOTO BILJIUBY.

3MEHIIYEThCA Yac 1 MOKPAILYEThCS PIBHOMIPHICTh OIUIABJICHHS TOBEPXOHBb
YTBOPEHHSIM CKaHYIO4O0ro 00epTOBOTO PyXy AYTH B 3a30pi MK MOBEPXHSAMH 1] A1€10
paAiabHOTO MArHITHOTO MOJIE CTUCHYTOTO M1 MTOBEPXHSIMHU.

3a BHKOPHUCTAaHHSIM 00epTOBOI MarHiTHHM mojem nayru IE3 pospobieHo,
JOCIIKEHO 1 BIPOBAKEHO y BUPOOHUIITBO 3BAPIOBAHHS TPYO PI3ZHOTO MIaMETPy 1
toBuMHU. Tak, B poOoTi [4] mpuBeieH! pe3ydbTaTh JTOCHIKEHHS 3BapIOBAHHS
obepToBOIO Ayroro TpyO miametrpoMm g0 320 MM 3aBTOBHIKM a0 16 MM 3
BUCOKOMIIIHUX CTayieid. Po3po0seHi MeToau pIBHOMIPHOTO HArpiBy, OIUJIABJICHHS 1
nepeMilTyBaHHs PO3IUIaBy Ha TOPIKX TPyO CKaHyBaHHSM OOEpPTOBOI Ayr'W Ha ILIOIII
B1Jl BHYTPIIIHBOTO [0 30BHIIIHBOTO J[IaME€Tpa TOPILIB 3a AJIrOPUTMAMH KEpyBaHHS
OCHOBHUMH [apaMeTpaMu 1 pexuMaMH Ipolecy, 5Kl 3a0e3MeuyroTh SKICHE
3BaproBaHHs 0€3 HACTYMHOI TepMIYHOT 00poOKH. MexaHiuHl BUIPOOyBaHHS 3’€IHaHb
BUKOHAHUX 0OEPTOBOIO AYTOlO MiATBEPAMIA OJHAKOBY MIIHICT 1 YAapHY B’S3KICTb
30HU 3BaprOBaHHS 1 OCHOBHOTO MeTally. BinMiueHo, 110 mepeBaraMu Takoro METOIY
3BaprOBaHHs € MOKJIMBICTh 3BapIOBAHHS HA IMOBITPI TPyO 3 TOBIIMHOKO CTIHKH, SIKa
NEPEeBUILYE PO3MIPU  AKTUBHOI JAUISHKM  TOTYXHOTO  JTyrOBOTO  PO3PSLY.
ExcriepuMeHTanbHO BCTAHOBIEHO, IO TEMIIEpaTypa po3IUIaBy MPH MIBUAKOMY
nepemimenHi ayru pocarae 1700°C. MiniManibHa TOBIIMHA PO3ILJIABY OTPUMAHOTO
obeproBoro nyrot ckimanana 0,6 mm mpu crpymi 200...250 A, a manpysi 25 B.
Po3naB crioyaTky yTpUMyBaBCs Ha TOBEPXHI TOPIIB, a MPU JOCSATHEHHI IMEBHOT
TOBIIMHU MMOYMHAB 00EPTATUCS B HAMPSIMY IYTH T €10 €ICKTPOIMHAMIYHUX CHITI 1
THUCKY Ta3y B IyroBoMy 3a3opi. lle 3abe3nedyBano nmepemMinryBaHHs PO3ILIIABY Mepes
ocajikor. B MOMEHT ocaJiku piAKUW CIJIaB 1 OKCHJIA TOBHICTIO BHJIABIIOBAIKCS 31
CTHKY, a 30Ha TEPMIYHOT'O BIUIUBY OYyJa BIICYTHS.

[IBUAKICTE PYXy CKaHYIOYOI AYrM 3aJ€XKHUTh BIJl MarHiTHOI 1HAYKTHUBHOCTI
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TOPIIIB  3YCTPIYHO HAMPABJICHOTO MArHITHOTO TMOJSA. 3HAYHO  30UIBIIUTH
1HAYKTUBHICTh MOXKHA JI0JJABAHHSIM HEOJUMOBHX MATHITIB Yy MTOJIE COJICHOIIIB.

TakuM YWHOM HaWOUIBII €(EKTUBHUM 1 TEXHIKO-€KOHOMIYHMM METO0M
CTUKOBOTO 3BapIOBaHHA CKJIAQOHUX 1 KPYMHUX 3aroTOBOK 3  TOIMEPEIHBO
BUTOTOBJICHUX MPOCTHX YACTHMH B 3aMiHy MAaJONPOAYKTHUBHUX METOAIB OOpPOOKH
THCKOM  MOXe OyTM  Cy4yacHMH  aBTOMAaTH30BaHUM  METOJ  CTUKOBOIO
€JICKTPO3BAPIOBAHHS JYTOI0, IO CKAaHY€ 3BapIOBAIbHI TMOBEPXHI, 00CPTAIOYHCH B
MarHiTHOMY TIIOJIl COJICHOIJlIB Ta HEOJUMOBHUX MarHiTiB. [Ipu 1OMYy TaKoOX
JOCATAETHCS] BUCOKA SKICTh 3BAPHOTO 11Ba 0e3 TepMOOOpPOOKH 3-3a BIJCYTHOCTI 30HH
TEPMIYHOT'O BIUIMBY.
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YK 631.37:621.313.13
JOCJ/IIIZKEHHA CTPYMOBOI'O HABAHTAKEHHSA
ACHHXPOHHOTI'O IBUI'YHA

IHonora Ipuna OunekciiBHa,

K.T.H., JOLIEHT,

TaBpiiicbkuil 1ep>kaBHUM arpOTEXHOJIOTIYHUIN YHIBEPCUTET
imeni Jlmutpa MotopHoro, M. 3anopixoks, Ykpaina

AHoTanisi. B crarti gocmimkeHo 3a1eXHICTh (a3HOTO CTPYMY aCHHXPOHHOTO
JIBUTYHA 3 KOPOTKO3aMKHEHUM POTOPOM B1J] KOHCTPYKTUBHHX MapaMeTpiB: aKTHBHUX
Ta PEAKTUBHHUX OIOPIB OOMOTKH CTaTopa Ta pOTOpa, MPHUKIAAECHOI HAMPYTH 0
3aTUCKaYiB, IIBUIKOCTI 0OOepTaHHS Baja 1 KOB3aHHS, IBUTYHA

Kiarw4yoBi cioBa: acMHXpOHHMM ABUTYH, (a3HUN CTpyMm, HaIpyra, cxema

3aMIIIEHHS, KOB3aHHA.

Ha cydacHomy erami po3BUTKY arpOnpOMHUCIOBOIO KOMIUIEKCY IJisi MPUBOY
poOOYMX MaIllMH TEXHOJOTIYHUX JIIHIM BUKOPUCTOBYIOTh €JIEKTPONPUBOJA 3
aCUHXpOHHUMU ABUTYHaMU [1]. Taki enekTpoaBUTYHH € KOHCTPYKTUBHO HAJIHHUMU
1 eHepreTMyHo e(EeKTUBHUMH, aje IiX eKCIUTyaraiiss B JlaHWd Yac MOB’s3aHa 3
neskuMu  mpobiemamu [2, c¢. 362]. EkcrmnyararmiiiHa HamildHICTP ACHHXPOHHHUX
JIBUTYHIB B 3HAUHIM Mipi BHU3HAYAETHCS HAMINHICTIO Horo (a3Hux oOMOTOK, siKa B
CBOIO YEpry 3aJIeXUTh BiJ CTaHy 130Jilii. B mporeci ekcrutyaraiiii aCHHXpOHHI
JBUTYHU TIJIAFOTHCS IUTIH HU3IN eKCIUTyaTallliHUX BIUIMBIB, SIKI MOYKHA PO3JUIHTH
Ha JBa KJacu: pPEeXUMHI Ta KiIiMatuuHi. EkcrutyaraimiiiHa HamiliHICTh 3a Bij
KJIIIMATUYHUX BIUIMBIB (BOJIOTICTh Ta AarpecUMBHICTb CEpPEJOBHINA: 3ara3oBaHICTb
CTIHJIOBUX TBAPUHHUIILKUX MPUMIIIECHb aM1aKOM, BYTJICKUCIUM Ta30M, CIpPKOBOJHEM
TOIII0) BU3HAYAETHCS KOHCTPYKTUBHOKO HAIHHICTIO [3, c. 45].

O6moTKka ctaropa acuHXpoHHOTO ABUTYHA (A]l) € HalOUIBIT BPa3IMBOIO HOTO
gactuHow. [lpuumH Buxoxy 3 Jnamy oOMoTku ctatopa AJl Oararo, a0 HUX

BIJIHOCSAITBCS: CTPYMOBI MEPEBAHTAXKEHHSI OOMOTKH cTaTopa 300Ky poO0O4Oi MaIIMHU
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(mo 50 %), TakoX 3aKIMHEHHS POTOPY 1 pyHHAIls MIAMIKMIHUKOBOTO BY3Ia,
BUHUKHEHHS HEMPHUITYCTUMOI HecMMeTpii Hampyrd ¢a3 Mepexi abo 3 NPUYMHU
0o0puBy (pa3HOTrO MPOBOAY BUXOJUTH 3 Jaxy 10 45% cratopHux oomMoTok A/l Ta iHmi.
TakuM YMHOM, HECUMETPUYHI PEKHUMHU HAIMPYTH MEpexi 1 oOpuB (Ha3HOTO MPOBOIY
AJl € onHI€O 3 TOJIOBHHUX MPHYKH HOTO 1osiaMku [4]. Tomy mociiikeHHs 3a1eKHOCTI
BEJIMUMHU (Pa3HOrO CTPyMy OOMOTKM CTaTopa BiJ HAmpyru HOro Ha 3aTHCKadax,
KOHCTPYKTHUBHHUX ITapaMeTpiB, HABAHTA)KCHHS Ha BaJly Ta IHIIUX € aKTyaJbHUM.
OCHOBHOIO XapaKTEpUCTUKOIO €KCIUTyaTallliiHOi HaalHHOCTI AaCUHXPOHHOI'O
JBUTYHAa € MOro mpaine3laTHICTh, TOOTO. CTaH, IO JO3BOJSE EICKTPOABUTYHY
BUKOHYBAaTH 3aJaHl (yHKIIl y 3a3HaueHHX Mexkax. J[J11 JOCHIIKEHHS KpaTHOCTI
CTpyMy B OOMOTIII CTaTOpa aCUHXPOHHOTO ABUTYHa (A/]) BUKOpHCTAEMO CIIPOLIEHY
[-moni6ny cxemy 3amimeHHs oaHiel ga3zu AJl (puc.l) Ta po3paxyHKOBI 3HAYEHHS ii

nmapameTpiB [5, c. 168, 6, 180].

Ry X1 X"

RZH/S

o :
Puc. 1. Cnpomena I'-nogioHa cxema 3amitneHHs oaHi€el ¢pazu A /[

Ha puc. 1 BBeeHi HacTyIHI YMOBHI mo3HadeHus [7, ¢. 104]:

U — xommexc Jit040To 3HaueHHs (a3Hoi HanpyTH , B;

I — xommekc xirouoro 3HaueHHs QasHoro crpymy AJl, A;
R'y — mpuBenenuii akruBHUM omip azu craropa, Om;

R", — mpuBenenuii akTuBHUM omip (a3u poropa, Om;

X'1 — npuBeieHUI peakTUBHUH omip (a3u ctaTopa, Om;

X', — npuBeAeHUI peakTUBHUH omip (a3u poropa, OMm;
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R; — akTuBHU# omip po3citoBaHHs (a3u craropa, Owm;

X1 — peakTUBHUH o1ip po3citoBaHHs (a3u craropa, Owm;

X,, — pPEaKTUBHMM ONIp B3a€EMHOI 1HIYKTHMBHOCTI MK OOMOTKaMH cTaropa i
potopa AJl, Om.

S — koB3aHHs A/, B.O.;

Iy — KoMIIIeKc IiF040ro 3HaUeHHs CTPyMy HaMarHidyBaHHS (CTPYMY XOJIOCTOTO
xony), A;

[ — KoMIIIeKC JiF0U0ro 3HAUEHHS TIPUBEICHOTO CTPYMY, A.

Omnopu X; Ta R; MOXyTh OyTH 3HaiijeH1 yepe3 mapameTpu [ -moaiOHoOI cxemu

3aMilieHHs 3a GopMyIamMu

2X," - X
xl ~ 1 M ; ’ (1)
X, + \/XM2 +4X, X,
r X
R=R -—. ()
Xl
KpatHicTh cunu cTpyMy B OOMOTII CTaTOpa ABUTYHA
I
k=1 (3)

ne [ — nitode 3HaYeHHs CUJIM CTPYMY B OOMOTIII CTaTopa, A;
[, — HOMiHaJBHE J10U€ 3HAYEHHS CHJIM CTPYyMY B OOMOTII cTaTopa, A.
PiBHSIHHSI KOMIUIEKCY J1F0UYOTO 3HAYEHHS CWJIM CTPYMy B OOMOTIII cTatopa Ha

0a3i crporieHoi ['-mo1i0HoT cxeMu 3aMilleHHS] aCHHXPOHHOTO JABUTYHA
. Y i
[=0,+0'=le7» @)
JIe KOMIUIEKC J1F0YOTO 3HAYCHHS CTPyMY HaMarHidyBaHHS (CTPyMY XOJOCTOTO

XO/Ty) 32 JIOMTOMOTOI0 TTapaMeTPiB BUSHAYUMO SIK

. U
TR Ix) ©)
a KOMIIJICKC I[iIOLIOFO 3HAUYCHHA HpI/IBeI[eHOFO CTPYMy
) X
== —. (6)
R+ R iogex))
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[lepenuiemMo piBHSHHS AIFOYOTO 3HAUEHHS MPUBEIACHOTO CTPYMY HACTYITHUM

YUHOM

= R1’+ jxlr n szu - . & ) (7)

A€ KOMIUICKC ITOBHOI'O ITPUBCACHOT'O OIIOPY ACHMHXPOHHOI'O IBHUI'YHA
Z'=R'+j(X/ +X,"). (8)

Pipusinns (7) € piBHSAHHAM Kpyropoi jmiarpamu crpymy | B QyHKuil koB3aHHS
S. [lepenumemo (7) HacCTymTHUM YHHOM

: !

j—"

_1+—R;/Sej"” )
—E'

- . .
JAcC 1 « — HIPHUBCIACHHUU CTPYM KOPOTKOI'O 3aMUKAHH, AKHNH BU3HAYACTHCA K

] == (10)

KOMITJIEKC MTOBHOTO TIpuBeieHOro onopy Al B moka3oBiit popmi
Z'=z'e¥": (11)
ne-Z'— MpUBEAECHUM MOBHUH ommip Ga3u aCHHXPOHHOTO IBUTYHA, OM;
@ — KyT 3CyBY (ha3 mpuBEeACHUX MapaMeTpiB, pajiaH (Tpaayc);
¥ — KyT Haxujly JiHii 3MIHHUX MapaMeTpiB (J.3.1.) BIJHOCHO HPHUBEAEHOTO
CTPYMY KOPOTKOTO 3aMUKaHHs 1, K, , paaiad (rpanyc).
PiBHsiHHS (9) € pIBHSHHAM KPYTOBOi JllarpaMy MPUBEICHOTO CTPYMY I,
3 ypaxyBaHHsAM pPiBHAHB (4) Ta (9) OyayemMo KpyroBy miarpamy CTpymy y ¢asi

cratopa | B QyHKIIT KOB3aHHS S ACHHXPOHHOTO JBUrYHA (puc.2).
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0

Puc. 2. Kpyrosa niarpama crpymy B asi / B pynkuii koB3anns s

TakuM 4YuHOM, cCHJIa CTpyMy B OOMOTIII cTaropa 3alieUTh BIJ
KOHCTPYKTHBHUX TMapaMeTpiB acuHxponHoro asuryHa (R, Xi, R,, X, Rj X2),

npukiaaenoi Hanpyru (U) Ta koB3aHHs ABHUTYHA (S).

CIITUCOK BUKOPUCTAHUX JKEPEJI

1. TIlomoBa [.O., Yaycos C.B.,, BoBxk O.FO. OOGrpyHTyBaHHA
pecypco30epirarouoro  pexxuMy  Tpuda3zHOTO  CHUMETPHYHOTO  JTMHAMIYHOTO
HAaBAHTAXKEHHA TMpu oOpuBl onHiei (a3su /HaykoBuii BicHuK TaBpiiicbKOro
JEpKABHOTO AarpOTEXHOJIOTIYHOTO YHIBEPCUTETY: €JIEKTPOHHE HayKoBe (axoBe
BumadHsa /THATY; ron. pen. n.1.H., npod. B.M. Kropues. 3anopixoksa: THATY,
2024. Bum. 24, 1. 2. doi: 10.32782/2220-8674-2024-24-2-24.

2. Kurashkin S., Popova I., Popryaduhin V.S., Kovalov O.V. Mathematical

model of asynchronous motor diagnosis /Science progress in European countries:

272



new concepts and modern solutions. Proceedings of the 6th International conference.
ORT Publishing. Stuttgart, Germany. 2019. Pp. 361-366.

3. Tlonmosa 1.O. Ilpuctpiéi niarHOCTYBaHHS Ta 3aXHCTYy T'PYNHU ACUHXPOHHUX
eneKTpoaABUTYHIB. CyyacHuii cman ma nepcnekmuu po3GUmK) eneKmpomexHiyHux
cucmem. 11 Bceykp. Hayk.-mipakT. iHTepHEeT-KOH}. mam’ati B.B. OBuapoBa: 30. Te3
nonosiger. Memnitononb, 2020. c. 44-45.

4. Tlomoma I1.O., Iompsnayxin B.C. IlapameTpu KOHTPOJIO HECUMETPUUHHX
peXUMIB pPOOOTH ACHUHXPOHHUX JBUTYHIB JJIA PO3POOKH €(PEKTUBHOIO 3axXHUCTY.
/HaykoBui#t BicHUK TaBpiiiCbKOTO JEp>KaBHOTO arpOTEXHOJOTIYHOTO YHIBEPCHUTETY:
eleKTpoHHEe HaykoBe ¢axoBe BumanHs /THATY; ron. pen. A.T.H., T1pod.
B.M. Krwopuer. 3amopixxs: THAATY, Bum. 9. T. 1 (41), 2019 (41). doi:
10.31388/2220-8674-2019-1-41.

5. Ilonosa 1.0. Anani3 mapamerpiB 0OMOTOK JUHAMIYHOTO HABAHTAXKEHHS MPHU
HECUMETpIii HaNpYTu. Tenoenyii ma nepcnekmugu po3eumK)y HayKu i 0C8imu 8 ymoseax
enooanizayii /Matepianu MixHap. HayK.-nipakT. iHTepHET-KOH(D. (30 kBiTHS 2024 p.,
yHaiBepcuteT ['puropis CkoBoponu y Ilepescnasi): 30. Hayk. mpaib. llepescnas,
2024. Bum.104. C. 167-169.

6. Ilonmora 1.0., Ksitka C.0O., Bok O.}O. JlochimkeHHS HECHMETPUYHOIO
pexuMy Ha poOOTy JMHAMIYHOTO IHAYKTUBHOTO HaBaHTaxeHHs /IIpaii
TaBpiiiCbKOTO AEP>KAaBHOTO arpoTEXHOJIOTYHOTO YHIBEPCUTETY: HayKoBe (paxoBe
Bunanusa / THATY; ron.pen n.t.H. B.M. Kropues. 3anopixoxs: THATY, 2023. Bumn.
23, 1.1.¢.179-187. doi: 10.31388/2078-0877-2023-23-1-179-187.

7. llonoBa I1.0., Pomina A.A. JlochnipkeHHs ONOPiB AUHAMIYHOTO
HABaHTa)XCHHS MPU HECUMETPUUYHOMY PEXUMI POOOTH. Bimuuszuana Hayka Ha 31ami
enox: npobaemu ma nepcnekmusu poszeumky IMatepiamu Bceykp. Hayk. iHTEpHET-
koH(. (18 >xoBTHs 2023 p., yHiBepcutet ['puropis CroBopoau y Ilepesiciasi): 30.

HayK. npaiib. [lepescnas, 2023. Bun.91. C. 103-104.

273



VIIK 504.06
AHAJII3 BILUITMBY OB’EKTIB TEIJIOBOi EHEPTETUKH HA JIOBKILJIJISI

Cuirosuii /Imutpo Boronmmuposuy

CryneHt

TEXHIYHU YHIBEPCUTET «METIHBECT ITOJIITEXHIKA»
M. 3anopixoks, Ykpaina

AHoOTaNisi: BUKOHAHO JOCIIKEHHS BIUIMBY 00’ €KTIB TEIJIOBOi €HEPreTUKH Ha
JOBKULIA, SIKE TOKa3auo, 10 BOHU € OAHMMH 3 OCHOBHHX JDKEpeN 3a0pyAHEHHS
aTMoc(epHoro MoBiTps. BcraHoBiieHO, 10 KIIOUOBI 3a0py/IHIOBAJIbHI PEUOBHUHU
YTBOPIOIOTBCA K MiJ Yac MOAPIOHEHHsS TBEPAOro MajuBa, TaK 1 B MPOLECI HOro
crajroBaHHs. PO3IISIHYTO METO/IM 3MEHIIIEHHS HETaTUBHOTO BIUIMBY HAa HABKOJIMIIIHE
CEpEeIOBHUIIE Ta 3alIPOIIOHOBAHO Halle()eKTUBHIIII 3 HUX.

Kuo4oBi cjioBa: HaBKOJIMIIIHE CEpPEIOBUILE, TEIJIOBI E€JIEKTPUYHI CTaHIIII,
MajuBo, 3a0pyAHEHHS JOBKUUISA, WIKI/UIMBI BUKUAW, TPAHUYHO JOMYCTHMA

KOHIICHTpAILisl.

HapkomnuiHe cepenoBUIlle € OCHOBOIO JIOJICBKOTO ICHYBaHHS, a IPHUPOJIHI
pecypcH, 3 SIKUX OTPUMYETHCSI €HEpris, JekaTh B OCHOBI Cy4YacHOi IMBLII3aIlii.
Enexktpoeneprernuka BHCTyHa€ KIIOYOBOIO CKJIQJOBOIO PO3BUTKY BCIX Traiy3en
€KOHOMIKH, ajieé BOJHOYAC € 3HAYHHUM JDKEPEJIOM AaHTPONOI€HHOIO BIUIMBY, IO
MOTIpUIYE YMOBH KUTTENISUIBHOCTI Y cuctemi "moguHa — poBkuuia" [1]. OcHoBy
€HepreTuyHoi ramy3i YKpaiHu cTaHoBIsATh TeruioBi enekrpocrtaniii (TEC), ski
3a0e3neuyoTh Maibke 70% 3aragbHOrO BUPOOHUITBA EJIEKTPOEHEPTii 3a PaxyHOK
CHAJIOBAHHS OpraHiyHOro naiupa, a TeruoenektpoueHtpaii (TEL) € romoBHumMu
BupoOHuKamu Teruia. [Ipore ¢ynkuionyBanus TEC wmae cyTTeBuil HeratuBHUN
BIUTMB Ha BC1 KOMIIOHEHTH Oiochepu: atmocdepy, riapocdepy Ta ditocepy. Bukuau
ykpaincbkux TEC y 5-30 paziB mepeBuinytoTh HopMatuBu €Bporneiicbkkoro Corwo3y
[2, 3].

Exonoriynuii BB TEC 3anexuth BiJf KUTbKICHUX Ta SIKICHUX XapaKTEPUCTUK
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BIJIXO/IIB, 0 YTBOPIOIOTHCSI B TEXHOJIOTTUHOMY MPOIIECi pOOOTH CTaHIiN. 3pOCTaHHSA
CIIOKMBAHHS €JICKTPOCHEPrili CIPUYHMHIE I1HTCHCUBHE 30UIBIICHHS IIIKIIJIABHX
BukuaiB TEC, 110 HeraTuBHO BIUIMBAIOTh HA JIOBKULIA B TNI00aNbHUX MacmTadax [1].
KpiMm Toro, 3amacu BHYEpIHUX MPUPOJHUX PECYpCIB, SIKI € OCHOBHUM JKEPEIOM
eneprii mnia TEC, mopoky ckopouyioTbes. lle cTBoproe akTyanbHy MOpooiemMy
3a0€3MeUYCeHHs] COPUSTIMBUX YMOB I KUTTS HACEJCHHS, 1[0 BUMAarae aHaizy
BIUMBY BUKWIIB TEC Ha HaBKOJWIIHE CEPEIOBUINEC Ta PO3POOKH ePEKTHBHUX
IUISIX1B BUPIIICHHS €KOJOTTYHHUX MPOOIIEM.

MerToro gaHoi pobOTH € OliHKa BIUIMBY MKiAMMBUX BUKUAIB TEC Ykpainu Ha
JOBKULIS, aHAI3 X €KOJOTIYHUX HACHIJIKIB Ta MPOIMO3HILIis €(PEKTUBHUX 3aXO/1B IS
BUPIIIEHHS 111€1 TPOOIeMHU.

CyuacHa temnoBa enektpocrtaniiss (TEC) € cknagHuMm MmiANpUEMCTBOM, IO
CKJIaJIa€ThCSI 3 BEJIMKOI KIIBKOCTI OOJagHaHHS Ta OymiBEIbHUX KOHCTPYKIIIH.
OcHoBuuMu enementamu obnaaHanHs TEC € koTenbHs Ta TEIIOCKIIOBa YCTaHOBKA.
Koedimient kopucnoi aii (KKJ[) manmuBa na TEC 3anuiaeTbcs HEBHCOKHM: Ha
CydyacHUX CTaHIsAX BiH nocsrae Onu3zbko 40%, Tomi sk Ha TEC, moOGymoBaHux
30-40 pokiB Tomy, 11e# moka3HuK He nepesutrye 30-35%.

Vkpainceki TEC  gemMOHCTpyrOTH  OOWH 13 HAWHWXKYHX  PIBHIB
TEXHIKO-€KOHOMIYHMX 1 €KOJOTIYHUX XapakTepucTUK Yy €Bpormi, BOJHOYAC
BHUCTYIAIOYH JIiIEpaMH 32 00CSITOM IIKIIJIMBUX BUKHU/IIB B aTMOC(hEpy Ta JKepeiaMmu
TEIJIOBOTO 3a0PY/IHCHHS.

B3aemosis eHepreTMUHUX MIANPUEMCTB 13 HABKOJUIIHIM CEPEIOBUIIEM
3MIMCHIOETBCS Ha BCIX e€Tamax: BiJl BUAOOYTKY Ta BHUKOPUCTAHHS MaluBa M0
nepeTBOpeHHs 1 nepenayi eneprii. OCHOBHUM BUAOM manvBa st ykpaincekux TEC €
BYT'1JISI, 4aCcTKa SIKOTO CTaHOBUTH 97,5%.

[Tpu pomy Ha TEC mpunamae 6muspko 30% ycix BUKUAIB 3a0pyIHIOIOYUX
PEYOBHH, IO 3YMOBJICHO OCOOJUBOCTSMHU €KOJIOTIYHOTO BIUIMBY CHAJFOBAHHS
OpraHivyHOro najuga [3].

BriivB eHepreTHYHOro CEKTOpPY Ha JOBKIJUISI MA€ IBOICTHI XapakTep: 3 OJHOTO

OOKy, €HEepreThkKa € CHOXXKMBayeM NPHUPOJAHHUX PECypCiB (KUCHIO, BOJU, BUKOIHOIO
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MajnuBa, 3eMEJbHUX IUIONI); 3 IHIIOTO — BOHA € JDKEPENIOM IIKIJTMBUX BUKH/IIB,
pajianiifHOTO Ta €JIEKTPOMArHiTHOTO BUIPOMIHIOBAHHS, @ TaKOX OJIHIEI0 3 MPUYUH
MIOCHJICHHSI TAPHUKOBOTO €(PEeKTY.

[Tporiec BUpOOHHUITBA TEIJIOBOI Ta EJIEKTPUYHOI €HEprii MOXKHA PO3IUIUTU
YMOBHO Ha TaKi TUIIOBI TEXHOJIOT1YHI MPOIECHU:

— NOAPIOHEHHS BYT1/UIS B MIIMHAX JI0 HEOOX1THUX PO3MIPIB;

— CMAJIFOBAHHS MIATOTOBJIICHOTO BYTUUIS B KOTEJIBLHOMY arperari 3 BTPaTOIO
TEIJIOTH 3 TUMOBUMH Ta3aMy;

— OTpUMaHHA TMEPerpiToi BOASHOI Tapu 3aBISKH HarpiBy CHELiaJbHO
MiTOTOBJICHOT BOJIU B KOTJIaX;

— pO3LIMpPEHHS MeperpiToi BOAsSHOI mapu (poOovoro Tija) y mapoBii TypOiHi 3
BUPOOJIEHHSAM MEBHOI KIIBKOCTI MEXAHIYHOI €HEePTii;

— TeHEepYBaHHS €JEKTPUYHOI €HEPril SICeKTPUYHUM TeHEPATOPOM TypOIHHU.

Hali3HauHimuii BIUIMB HA HABKOJIMIITHE CEPENIOBUIIE BIOYBAETHCS T Yac
CHATIOBaHHS OPTaHIYHOTO MAIHNBA.

[Ipu 3ropsHHl Byruuis B KotenbHuUx yctaHoBkax (Ha TEC, TEIL, y
MPOMUCIIOBUX T€Yax 1 KOTEIbHAX) B aTMocdepy NOoTparvisie 3HayHa KUIbKICTb
TOKCUYHUX PEYOBUH, CEpPe/l IKHX:

1. TBep/1 yaCTUHKHU — TIWJI, 3014, CaXka, @ TAKO)K BUCOKOTOKCHYHI JIOMIIIIKH,
Takl s;k OepuJiiid, MUII'SIK, CeJeH, BaHaAll, KaJaMid, PTyTh, 1HIII Ba)XKl METaJId Ta
MIPUPOIHI PAIIOHYKITIIN;

2. [xiamuBi razu — okcuau cipku (SO2, SOs), okcuan azory (NO, NOz2),
okcup Byriero (CO);

3. Okcuay BaXXKHUX METaliB, sIKI MOXYTh OyTH NPUCYTHI Y BHUXITHIN
CHUPOBHHI.

OOcsru KX BUKHIIB 3aJ1€KaTh BiJl TUITY MajlBa Ta MOTYKHOCTI €HEPreTUYHO1
ycTaHOBKH. Tabmuis 1 MiCTUTH cepenHi mokasHuku 3abpyaneHHs atmocdepu TEC,
3T1IHO 3 SIKUMM HaWOUIBII €KOJIOTIYHO OE3MEYHUM BUOM €HEPreTUYHOTO MaJIUBa €
npupoaHuil ras. [{le o0ymMoBI€HO HE JuIle HOro BIACTUBOCTSIMHU, ajie M crienudikoro

IPOLECY 3TOPSHHS.
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Taoauusa 1
IMuromi mokasuukm 3a0pyaHeHHst atMmocdepu (r/kBT 1) Big 3ropanas
OPraHivYHOr0 NMAJMBA 32 JaHUMHU MIiKHAPOJAHOI0 iIHCTUTYTY NPUKJIATHOTO

CUCTEMHOI'0 aHaJIiSy

Buxknan Bun nmanuBa
Kam’sine Byrisuis | Bype Byrumns | Masyr | [lpupogamii ras
SO, 6,0 7,7 7,4 0,002
Oxcuau Hitporeny 21,0 3,4 2,4 19
TBep/1 YaCTUHKHU 1,4 2,7 0,7 -
DTOPUCTI CIIOJTYKH 0,05 1,11 0,004 -

J1000B1 KOHIEHTpaIlli MIKIJIMBUX PEYOBUH, IO MOTPAIIISIOTH B aTMochepy
pa3oM 13 IMMOBUMHU ra3zaMu, 3ajexathb Bia notyxxHocti TEC, Bucotu n1umMoBoi TpyOu
ta BiAcTaH1 Big TEC 10 TOUkH BUMIpIOBAaHHS.

Ha cporoasi Bl MIKIAJIUBI BUKUAW PETIIAMEHTYIOTHCS MOKa3HUKaMH I'PaHUYHO
JOIYCTUMHUX KOHIEHTPAILIM, Kl BU3HAYAIOTHCS Y BUIJISII MAKCUMAJIbHO PA30BHX 1
cepeaHbL01000BHX 3HaUYEHb (Ta0. 2) [4].

Tadauusa 2
I'panu4HO 10MyCTHMI KOHUEHTPALII OCHOBHMX HIKIJIMBUX BUKHAIB B

atMoc(epHOMY NOBITPi

Ha3Ba Hebe3neunoi ['pannyHO MOMYyCTUMI KOHIICHTpAIIIT, Kunac
pEYOBUHU Mr/M° HeOe3TneKH
MaxkcumanbHO Cepennbo-
pasoBa 1000Ba
Hitporen (IV) okcun NO, 0,085 0,042 2
Hitporen (II) okcug NO 0,4 0,06 2
3oma TEC 0,5 0,15 2
Caxa, KIIOTb 0,15 0,05 3
Cynsdyp (IV) okcua SO, 0,5 0,05 3
Kap6o# (II) okcun CO 3,0 1,0 4
ITun ByriapHUMA 0,5 0,15 3

[TopiBHsBIIM ndaHi 000X TaOJUIL BUAHO, IO KOHIEHTpALiS IIKIIJIUBUX
PEYOBHH 3HAYHO TMIEPEBUINYIOTH BCTAaHOBJICHI HOpMU. ToMy  HEOOXiTHO
BIPOBA/KYBAaTH HaWOLIbII €(QEKTUBHI METOAM SK B EKOJOTIYHOMY, Tak 1 B
TEXHOJIOTIYHOMY IUIaHi JIs 3MEHIIIEHHS BUKHUIB Y HABKOJIMIITHE CEPEIOBHIIIC.

OcHOBHUMH YMHHHUKaMH, 10 CIIPUYHUHAIOTD KpI/ITI/I‘-IHI/Iﬁ CTaH I[OBKiJ'IJ'ISI, €:
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— BUKOPUCTaHHS NaJIMBa HU3bKOI IKOCTI;

— 3acTapiji TEXHOJIOT11 BUPOOHHUIITBA Ta 00JIaTHAHHS;

— BHCOKa €HEPro- Ta MaTepiaJIoMiCTKICTh MPOLIECiB;

— 3HAYHA KOHIIEHTpAIlis TPOMHUCIOBUX 00'€KTIB y MEBHUX PErioHax;

— HECIHpPUATIUBA CTPYKTypa MPOMUCIOBOCTI 3 MEPEBAXKAHHSIM EKOJIOTTYHO
HeOEe3IMEYHNX TEXHOOTH;

— BIJICYTHICTb €(EKTUBHUX MPUPOIOOXOPOHHUX CHCTEM (OUMCHUX CIOPYI,
3aMKHYTHX CHCTEM BOJIONIOCTaYaHHS TOIIO) Ta HEAOCTAaTHIA pPiBEHb EKCIUTyaTallli
ICHYIOUMX TPUPOIOOXOPOHHUX 00’ EKTIB;

— HEJOCKOHAJIWWA MpPaBOBHA 1 €KOHOMIYHHMI MeEXaHi3M, SKUH HE CTUMYJIIOE
PO3BUTOK €KOJIOITYHO OE3MEUYHUX TEXHOJIOTIH Ta BIPOBAHKEHHS MPUPOJOOXOPOHHUX
CHUCTEM;

— cnabKui KOHTPOJIb 32 JOTPUMAHHSIM HOPM OXOPOHU HABKOJHUIITHBOTO
CepeIOBUILIA.

JI71sl MOKpAIlleHHsI €KOJIOTIYHOTO CTaHy Ta 3HM)KEHHS BUKHJIIB 3a0pYIHIOIOUHX
PEYOBHH, 110 YTBOPIOIOTHCS i yac po6otu TEC, HeoOX11HO BUKOHATH TaKi 3aX0JIU:

— 3aMIHUTH TBEP/I€ MATUBO HA MIPUPOJTHUN Ta3;

— MIJBUIITUTH SKICTh BAKOPUCTOBYBAHOTO TajuBa (30araueHHsl BYT1JUIfA);

— po3pobuTH epexkTuBHUM MiaH yruiizaiii BigxonaiB TEC;

— NIABUUIUTH €HeProepeKTUBHICT, BUPOOHUYUX MPOIIECIB;

—  BHOPOBAKYBaTH TIOJITUKY €HEPro30EpeKeHHs Ta  PaIllOHAIBHOTO
BUKOPUCTAaHHA PECypCiB AK y cdepl EHepreTHKH, Tak 1 B raiy3sx, 110 CIO0XUBAIOTh
€HEPriio Ta EeHEProHOCI;

— 3aCTOCOBYBATH Cy4YacCH1 TEXHOJIOT1i OUHIIEHHS Ta30BUX BUKHIIB;

— TIpoBecTU peOopMyBaHHS MATUBHO-CHEPreTUYHO1 Taly3i;

— aKTUBHO BMPOBAJKYBATH aJIbTEPHATUBHI JXKEpeia eHEeprii;

— pO3pOOUTH Ta peali3yBaTH CTPATETiI0 BUBEACHHS 3 €KCIUTyaTallli 3acTapliinx
€HEeproOJIOKiB.

OpHuM 13 HallePeKTUBHIMNUX HAMPSIMIB MOJIEpHI3allii € BIPOBAKEHHS HOBUX

KOMOIHOBAaHUX Tra3omnapoBux TypOiH, siki 3abe3neuyroTh MakcumanbHuih KK 1
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BHUCOKY MaHEBpOBICTb. s VYkpaiHM Led Mmaxig € MepCHeKTUBHUM, OCKUIBKU
BITYM3HsAHI BUpoOHMKH, Taki sk OAO "TypGoatom", "Motop-Ciu" 1 HIIII
"MamnpoekT", BUTOTOBJISIIOTh Ta30TypOiHHE O0JIagHaHHS, 110 BiJMOBIIa€ Cy4aCHUM
BHMOTaM.

VY3aranbHIOIOYM BHUKJIQJEHE, CJiJ HArojOCHUTH, IO 3MEHILIEHHS YTBOPEHHS
IIKIJJIMBUX PEYOBHH O€3MOCEPEHBO B JDKEPEIl IX BUHMKHEHHS MOXE BOJHOYAC
CHPUATHU MIABUIICHHIO €()EKTHBHOCTI TEXHOJIOTIYHOTO MPOILIECY.

BucHoBOK. 3rifHO 3 pe3yibTaTaMu aHalli3y Ta OLIHKU BIUIMBY IIKIJJTUBUX
BukuaiB TEC YkpaiHu Ha HaBKOJUIIHE CEPEOBHILE, BCTAHOBJICHO, IO MOTOYHA
€HEPro-eKoJIOriYHa CUTYyallisl B YKpaiHl € CKIAJHOI0 Ta MOTPEOYy€e CYTTEBUX 3MIH Y
NaJIMBHO-€HEPreTUYHOMY KOMIUIeKCl. llo/onaHHss eHepro-ekoJoriyHoi  Kpu3H
MOBUHHO CTaTH OJIHUM 3 TOJOBHUX MPIOPUTETIB HAIIOTO CYCIUIBCTBA Ta MOro

BIIMOBIAIBHICTIO TIEPE] €BPOIEHCHLKUM 1 CBITOBUM CITIBTOBAPHUCTBOM.
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YK69:002;69.059
IHTETPOBAHA MO/JIEJIb OILIIHKW HAJIMHOCTI PIIIEHB J1JIS
JIAI'HOCTHUKU BY AIBEJIb

TepentnbeB Ourexcanap OQnekcaHaApPOBUY

npodecop, JOKTOp TEXHIYHUX HAYK

I'opbatiok €Breniii Bosiogumuposny

JIOTICHT, KaHAUIAT TEXHIYHUX HAYK

Tuciaenko Onexcanap bopucosuy,

buxkos Bagum CepriiioBuy4

3100yBayi cTyneHs Joktopa dinocodii

KuiBcbkuil HallloHAJIbHUM YHIBEPCUTET OY/IIBHUIITBA Ta apXITEKTYPH
Kuis, Ykpaina

AnoTanisi: [IpoBeneHi AOCHiKEHHS JTO3BOJISIOTH 3alpPOIOHYBATH MIiAXiA J10
BUPILIEHHS 3aBJaHHS BUOOPY TI€l YW 1HIIOI MOJENI, IO OMHCYE 3MIHY JAMHAMIKH
BUMIPSIHUX JaHUX BHACIIJOK CTapiHHS Ta 3HOCY KOHCTPYKIIH, 103BOJISIE
OOTpyHTOBAaHO BHOMpATH CTYIIHb CKJIATHOCTI MOJACHTI, IO 3a0e3nedye HaBHUIILY
TOYHICTh MPOTHO3Y 3 MOMEHTY HaCTaHHS MOIIKOKEHOTO CTaHy.

KuarouoBi ciaoBa: iHTerpoBaHi MOjEN, JIarHOCTUKA TEXHIYHOTO CTaHy,

iH(pOopMaIliiiHa TEXHOJIOT1s, TPOTHO3YBAHHS HAIWHOCTI IPUMHSTTS PILICHb.

B  nmaHwmii yac HaWOUIBII  AaKTUBHO BUKOPUCTOBYIOTHCS  aJTOPUTMU
MPOTHO3YBAaHHSA TEPMIHIB HACTaHHS EKCIUTyaTalliHOi MpUIAaTHOCTI OyaiBedb, IO
3aCHOBaHI Ha 3aCTOCYyBaHHI METOAIB MAaTE€MaTUYHOI  CTAaTHCTHKH, Teopli
po3mi3HaBaHHs 00pa3iB 1 CHHEPTreTUKHU. BiAMIHHOIO OCOOIMBICTIO IIUX AJITOPUTMIB €
BUSIBJICHHS YaCOBHMX XapaKTEPUCTHK MOKAa3HUKIB HAAIMHOCTI pO3paxyHKOBHX
napameTpiB.

HaiiGinpmr  iHPOpMAaTUBHUMHM MapaMeTpamMu, IO XapaKTepU3yIOTh pPIBEHb
TEXHIYHOTO CTaHy Oy/iBelb € HAMPY>KEHUI CTaH eJIeMeHTIB OyAiBesb. Y 3araJbHOMY
BUITAJIKy, PIBE€Hb CKJIAJHOCTI alMpPOKCUMYIOUOl (DYHKIIi 3aieKUTh HE TUIBKH BIJ

CaMoOTro 3MIHIOBAHOTO MapaMeTpa, aje 1 BiJl piBHS IIYMOBOI CKJIaJI0BOT BUMIPIOBAaHb 1
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o0csTy BUOIPKH.

Bubip Ti€i uym iHImIOT MOMENi, IO OMHWCY€E 3MIHU MOKAa3HUKIB HAIIHHOCTI
(YHKITIOHYBAaHHSI TEXHIYHOTO CTaHy, € HaWOLIbII BIAMOBIIAIBHUM Ta CKJIQJHUM
€TaroM MPOTHOCTUYHOI MPOTICTYPH.

CrpolieHHsT MOAeNl TPU3BOJUTH JI0 3MEHIIEHHS TOYHOCTI MPOTHO3Y dYacy
HACTaHHS EKCIUTyaTallliHOI TMPUIATHOCTI Oy/iBenb. 3aliBe YCKIAJHEHHS MOJCI
MOXKE€ TPUBECTH JO HECTIMKOCTI alNropuTMmy ineHTHdikamii 1 mo30aBise
inenTudikamiiai Moaenl mpopodoi cuiar. KpiM Toro, He0oOXiHO BpaxoBYyBaTH, IIO
CTYIIIHb CKJIAHOCTI MOJIENI 3aJeKUTh HE TUIBKU BiJ 1IEHTU(]IKOBAHOTO MapameTpa,
ase 1 BiJl p1BHS MOXUOKU MEPBUHHUX BUMIPIOBAHb.

3a NMHaAMIKOIO JaHUX HAIlpPyrd HECYYHWX KOHCTPYKIIM OyiiBenb 3a JesSKHil
nepioj] yacy HeoOXiJIHO OOy AyBaTH HaWKpally MOJAEIb PO3BUTKY A€(PEKTY IO TBOM
KPUTEPISIM-TOUYHICTh alPOKCUMAIIIT TUIFOC TOYHICTh TPOTHO3Y.

Haii6inp11 eheKTUBHUM 1HCTPYMEHTOM BUPIIIEHHS MOA1I0HOTO pOAy 3aBlIaHb €
METO/I CTPYKTYPHOI MiHIMI3allil CEPEIHBOIO PU3HUKY. AaNTYyeEMO 1€l METOA 10 YMOB
HaIIoi 3a7a4i.

B iHdopmamiiiHiii 6a31 cucteMu 30epiraeTbesi 0€3i1i4 JOKaIbHUX 0a3 NaHHX,
{x;}, KOXHa 3 SAKHX TpEACTaBsiE COOOK PETPOCICKTUBHHHA YacCOBHUH PSI 3MiHH
MOKa3HUKa ekcruryaramii B wact i=1,2,.., L, nge L Bu3HauYaeThCs YACTOTOIO
OTIMTYBAaHHS TICPBUHHUX JATYHKIB.

[TpurycTMo, 110 Ha MiACTaBl aHaJI3y IUX MACHBIB JaHUX OyAYIOTHCS MOICHTI
Buny y=y(x) (y posrimsayromy Bumanky Q = Q(t), ne Q(t) — 3MiHa Hampy»)eHOTro
CTaHy BHACIIJOK 3HOCY KOHCTPYKIiH, t — dac). B Takomy pasi, y po3HOpsPKEHHI €
BuOipka {x;, )i}, A€ )j, ¥, — MojenbHe 3HaueHHSA (yHKII{, IO BiAMOBimae
EKCIIEpUMEHTAJILHO BUMIPSHOMY 3HAYCHHIO TTapaMeTpa X;.

BpaxoByroun, 1m0 eKCIeprUMEHTAIbHI JaHl 3aBXKIU BUMIPIOIOTHCS 3 JESKOIO

MOXMOKOI0, BBEIEMO B PO3IJISi]] MEPEIIKOYy BUMIPIOBAHHA €;. TOJIl IIyKaHa MOJIEb

NPUHUME OCTATOYHUM BUTJISI;

y=F(@)+g. (1)
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[punyckarouu, mo kiac (GyHKINH, y sSKOMY MIyKaeThes perpecis Y(X), €

nmapaMeTpUYHUM 3 TlapaMeTpaMu a, 3a7ady MOKHa 3BECTH J0 MiHiMizaii

(GyHKIIIOHATTY eMITIPUYHOTO PU3HKY:

1
I,(a)= Ezil;l (vi — F(X; ’a))z’ (2)
7€ Y; — MOjeJbHE 3HAYCHHS apaMeTpa 3 ypaxyBaHHAM IEPEIIKOIN BUMIPY;

F(x;,a) — mogemoroua ¢yHkitisi; L — oOcsar BUOIpKU BUMIPIOBaHb, BH3HAYAETHCS

YaCTOTOIO OIUTYBAHHS TICPBUHHUX JTATUYHKIB.
B poboti mokaszaHo, mo sl KpUTepio (2) MOXyTh OyTH OTpHMaHI BEpXHi

OI[IHKHU BUJTY

:
@)% In(@ = 1@, @

crpaseutkBi 3 iMoBipHicTIO 1— 1. Beanunna h sBiste cob60r0 eMHICTB Kiacy
byukiiii F(X,a) 1 Bu3Havae CKIAAHICTH iAeHTU(IKOBaHOI MOaei. 30KpeMa, SIKIIO

PO3IIIAIa€ThCA KIIac JIHIMHUX 32 TapamMeTpaMu QPyHKITH:
n
F(x,.a)=2. ay(x), @)
i=1

ne h=n, 10010 emuicTh Kinacy GpyHKIiH (CKIaaHICTh MOIEN) JOPIBHIOE YHCITY
ITyKaHUX MmapaMeTpiB N.

Benmnunna 1/m Bu3Hawae BimHocHMit oOcsr BuOipku. CTpyKTypa Ipyroro
MHOXHHKa (3) Taka, mo 3 poctoM 1/m BenWYMHA 3MEHIIYETHCS, TPATHYYH IO
OJIMHUIII.

dynkriionan (2) 31 36inbmenasm 1/m, sk mpasuiio, 36inbiryeTses. ToMmy icHye
NesKe ONTUMabHE 3HaueHHs 1/1), TpH sSKOMY BEPXHS OIiHKAa CEPEIHBOTO PU3HKY
(oro rapaHTOBaHEe 3Ha4YeHHs) gocsrae MiHimymy, Lle smauenns 1/Q) i BusHagae
ONTUMAaJIbHY CKJIAJHICTh UTYKaHOI (QyHKIII].

VY BIANOBIZHOCTI 3 PEKOMEHJAlsIMH TIPU BIIHOBJICHHI perpecii B KJaci

GbyHK1IH (4) B IKOCTI KpUTEPito {2 BUKOPUCTOBYEMO BEIIMUUHY:
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Q= ,(5)
1
1 n(ln H_Inn)
i L
2,220
2], =17

B po6oTi BigMmideHO, 110 BUPIIICHHS MMOCTABJICHOI JBOICTOI 3a7adi BIAE€THCS
OTpUMATH y pa3l BHUKOPUCTAHHS JIOCHUTh BEJIUKHX BHOIPOK EKCIEPHUMEHTAIBHHIX
nanux (o6csr L>20 BumiptoBaHb). Y pasi MOAANBIIOTO PO3BUTKY NMe(DEKTIB 1 MpH
1moOy10B1 BIAMOBIAHUX MOJEJEH 111 BUMOra He BUKOHY€eThcs. Haiibinbin edekTHUBHI
pe3yNbTaTH Il TOJOJAHHS MOAIOHOTO pOAY TPYIHOIUIB Y PsiAl BUNAAKIB MOXKYTb
OyTH JOCSTHYTI IUIIXOM 3a7Ty4EHHS METO/I1B TE€OPI1i HEUITKUX MHOXKHH.

CToCcoBHO 10 3adadyi MmiJ MOHSTTSIM MPUHAJIEKHOCTI JO TOro abo IHIIOTO
00'ekTy OyneMo pO3yMITH 3HA4YeHHS {Y;}, OOYHMCIEHI 3a JOMOMOIOI pI3HUX
Mozenei (i — KUTbKICTb PO3TIITHYTUX MOJIENCH ).

Heuitkumu MHOxuHamMu A B U  Ha3MBa€eTbes CYKYMHICTh Map BHIY
(U,ppa(u)), me — ueU,p,(u) dynkiis HaISKHOCTI HEUYITKOI MHOXUHH A.
bausbkicte QyHKIT W (U) 10 1 € KIJIBKICHOIO MIpOHO BIIEBHEHOCTI B TOMY, IO
€JIEMEHT HaJIe)KUTh MHOXKHUHI A.

BukopuctanHs TOHSTh TEOPli HEUITKUX MHOXXHH JO03BOJISIE 3BECTH TMOIIYK
CTaJIOTO BHPIIIEHHSI OaraToKpuTepiaibHOI 3a/Jadi 70 3aJadl MOIIYKY €KCTPEMyMYy

(GyHKLIT HAIEXKHOCTI, IKa BU3HAYAETHCA SK:

(@, n) = (o (1o (@, M)k, (n))O,S ’ (6)
ae Ho(ly) 1 pg(n) — dyHKUiT HaNEKHOCTI HEYITKUX MHOMKHH «MaJli 3HAYCHHS

EMIIIPUYHOTO PHU3UKY» Ta «Maja CKIagHiCcThb Mozaeni». Lli ¢yHkuii MoxyTth OyTu

BU3HAYCHI HAaCTYIITHUM YHHOM:

Ho(ly) :\V(Il_c_)lml)’
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n

n) = ,m,),
Ko (N) \I’(O’SL 2)
1-t™M0<t<0
y(t,m) = (7)
0,t=0

ne L; — 3HaueHHs QYHKIIOHATy €MIIIPUYHOTO PU3UKY, IO BIJMOBIJAE YUCITY
napaMeTpiB M; i M, — MOKa3HUKHU CTYMEHs, [0 BU3HAYAIOTh CTABJICHHS JITOPUTMY

710 3MEHIIECHHS eMITIPUYHOTO PU3UKY 1 30UIBIIICHHSI CKJIaJTHOCTI MOJIETII.

B sixocti iHGOpMaIiiiHOro MacuBy Il TOOYI0BH HaUKpaIoi MoJielli MPOTHO3Y
MOMEHTY HAaCTaHHS TMOIIKO/KeHHs, Oyaemo BukKopuctoByBatd 30-TH g000Be
BUMIPIOBAaHHSA JJaHUX, & B AKOCTI KOHKYPYIOUHUX T1IIOTE3 PO3IIIAAI0THCS MOJIHOMMU.

MeTon HaliMEHIINX KBaJIpaTiB PEKOMEH/IyE MaKCUMaIbHY CTYIIHb CKJIQTHOCTI
anpokcumyrodoi (ynkuii. [le miTKoM 3po3yMmino, OCKUIBKHM METOJ HaMMEHIINX
KBaJpaTiB MparHe MIiHIMI3yBaTH BIJXWICHHS EKCIEPUMEHTAIbHUX TOYOK BIJ
aIPOKCUMYIOYOi 3aJIeKHOCTI, a II€ pealli3yeTbCs TUIbKM TIPH MaKCUMabHIN
CKJIQIHOCTI MoJiiHOMa. YHcelbHa OLIHKAa «IPOTHO3YIOUOl 3JaTHOCTI» PO3TIISIHYTHX
Mojiesiel TIPOBOJMIACS Ha TIJACTaBl BU3HAYECHHS BEJIIMYWMH CEPEIHbOKBAAPATUYHUX
BIIXWJICHb €KCIIEPUMEHTAJIbHUX TOUYOK BiJl BIJMOBIIHUX MOACIBHUX (DYHKIIIH, 1110 1
BHU3HAYAE TOYHICTh MPOTHO3Y. AHAJI3 OTPUMAHUX PE3YJIbTATIB CBITYUTH MPO TE, IO
MPOTIOHOBAHUN METOJ] BU3HAYECHHS ONTHUMAIBHOI CKJIQJHOCTI MOJENl J03BOJIE
OTPUMYBATH HANO1JIBIIT BUCOKY TOYHICTh MPOTHO3Y MOMEHTY HACTaHHS MOIIKOKEHb.

[IpoBemeHi JOCIIKCHHS JIO3BOJISIIOTH 3pOOMTH BHCHOBOK MPO Te, IO
MPOMOHOBAaHMM MiAX1J A0 BUPIMIEHHS 3aBJaHHsS BHOOPY TIET YW 1HIIOI MOJEN, IO
ONMKHCY€ 3MIHY JHWHAMIKA BHUMIPSHUX JAaHUX BHACIIJOK CTapiHHA Ta 3HOCY
KOHCTPYKIIIH, O03BOJISIE OOTPYHTOBAHO BUOMPATHU CTYIIHb CKIAAHOCTI MOJEN, IO
3a0e3neyye HAWBHUILY TOYHICTh MPOTHO3Y 3 MOMEHTY HACTaHHS TOIIKOKEHOTO
CTaHy.
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VIIK 629.341
MPOLIECH MPUMHATTS PILIEHD 3 BIPTYAJBHOI JIOTICTUKH

IIlaponoBa HaraJisi BanepiiBHa,

JIOKTOpKa TeXHIYHUX HayK, podecopka,

npodecopka kadeapyu KOMI' IOTEPHUX HAyK 1 1HGOPMAIIHHUX CUCTEM,
XapKiBChbKUM HAIllOHATBLHUN aBTOMOOUIBHO-/TIOPOKHIN YHIBEPCUTET,
M. XapkiB, YKpaina

Heponos Cepriit MukoJiaiioBuy,

CTapIIMi BUKJIaga4 Kapeapu KOMI IOTEPHUX HAYK 1 IHPOPMAIIHHUX CUCTEM,
XapKiBChbKUM HaIllOHATBHUN aBTOMOOUIBHO-/IOPOKHIN YHIBEPCUTET,
M. XapkiB, YKpaiHa

KocrtikoBa Mapuna BosoaumupiBHa,

KaH/IUJIaTKa TEXHIYHUX HAyK, JOIICHTKA

IlnexoBa 'anna AHaToJtiiBHA,

KaHIUAaTKa TEXHIYHUX HAYK, JOIECHTKA,

3aBiyBauka Kadeapu KOMI IOTEPHUX HAYK 1 IHPOPMALIITHUX CUCTEM,
XapKiBChbKUM HaIllOHATBHUN aBTOMOOUIBHO-/IOPOKHIN YHIBEPCUTET,
M. XapkiB, YKpaiHa

AHoTanisi: B crarTi po3rasgaroTbes MPOLECH TMPUMHATTA pIlIEHb 3
BIPTYaJbHOI JIOTICTUKH 3 METOIO0 IIIJIBUIICHHS SKOCTI Ta ONTHUMI3AIlli TEeXHIYHUX
XapaKTEPUCTUK BITUM3HSHUX HA3€MHHMX TPAHCIOPTHUX CUCTEM, MOJIMIICHHS YMOB
HaJaHHS TPAHCIOPTHHUX MOCIYr MEIIKAHISAM Ta MiJNPUEMCTBAM MICT Ta PETIOHIB
Ykpainu.

KurouoBi cioBa nOpuiiHATTS pillleHb, BIPTyajbHA JIOTICTUKA, TEJIEMAaTHKa,

1H(MOpMaIITHO-KOMYHIKAIIMHUNA IEHTP, 1HPOPMAIIIITHOT KOMYHIKAI[IiHA TEXHOJIOT1s.

CporogHi pO3BUTOK TPAHCIOPTHUX CHUCTEM, YJAOCKOHAJIEHHS BIAMOBIIHUX
TPAHCIIOPTHUX 3acO0IB Ta TPAHCIOPTHUX KOMYHIKAIl BHU3HAYAETHCS PIBHEM
IHTeNIeKTyasi3allii TpaHcnopty y uuioMmy. O1iHKa piBHS JOCKOHAJIOCTI TPAHCIIOPTHUX
3ac001B, cepeIOBUINA PyXy Ta TPAHCIIOPTHOI 1HGPACTPYKTYPH MOKE OYTH MOPIBHSIHA
3 BHU3HAYCHHSM SKOCTEH, TakuX SK aBTOHOMHICTb, CTYMiHb YHi(ikauii Ta

crieriaizalii MeXaTpOHHUX MOJTYJIIB Ta CUCTEM.
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Ile cxmamoBa yacTUHA JJIsl MPOBENEHHS TpeHiHra 3 kol forepHux Hayk (KH)
JUIA TIOIIYKayiB 3HAaHb, HAaBHYOK Ta BMiHb, 0a3oBux kommereHuid IT-inmyctpii.
[ToBHHHO TUTBKH YITKO BBaXKaTH, 1110 CHOTOJIHI € HAYKOBA, TEOPETUYHA Ta MPAKTUYHA
HeoOxiaHicTh 3acTocyBaHHsl KH. [ToTpiOH1 (axiBiiB HE TUIBKH HIMPOKOTO MPOodisito,
aje 1 caMe 3 KOMIICTCHIIIIMM HOBHUX PIiBHIB KBamidikamii. BaxinBorwo yMOBOIO
Kap €pHOTO 3POCTAHHS € Mepexi] Ha TaKUK piBeHb (axiBIsl 3 YMIHHSIMHU Ta 3HAHHSIMHU
KH B Oynp-sikoi mpodeciiinoi ramysi. Lle € He TIIbKM yMOBOIO Kap’€pHOTO 3pOCTaHHS,
aje 1 CTaHOBJIGHHS came ¢axiBIiB TpaHchepHUX opraHizamii (mepecyBaHHS
nacakupiB Ta BaHTaXy). MaroThCsi Ha yBa3l aBTOMOOUTbHMI TpaHcmopT (AT) Ta
JOPOXKHSI Traiay3b. Yce Tak a0 1HaKuie MOIATae KEPYBaHHIO CTaHAAPTHUMHU
npaBuwiamu ISO/IEC 15288:2002 «Systems Engineering — Systems life cycle
Processes» — CuCTeMHa 1THXEHepisd — KUTTEBUM ITUKII CKJIaHUX cucTeM [1, c. 16].

BuBeneHHsT HayKOBHX Ta NpPaKTUYHUX pPE3yJbTaTiB CBIIYUTH MpPO TE€, IIO
BUKOPUCTAHHA XMapHOi 1H(GPACTpyKTypH, 3aMmicTh BiacHOi iHGpacTpykrypu IT,
MPUHOCUTHh HAWOLIBII BUTOJM HE TUIBKM 3 TE€XHOJOTIYHOTO, ajie ¥ 3 (hIHAHCOBOIO
norisay. OmaTa 3a GakTUYHO BUKOPHUCTAHI MOCIYTH, 1110 € CTAaHAAPTOM B XMapHIN
1H(PaACTPYKTYpi, BUABIISAETHCS 3HAYHO €KOHOMIUHIIIOK, HIXK «IEepeoriaTta 3a BCey,
0 € XapakTepHuUM JjIsi BHYTpiHbOI iHGpacTpykrypu IT. Takum uymHOM, MOKHA
KOHCTaTyBaTH oOTpuMaHHsA 3ucKy 70 30% Big BUTpaT Ha OCOOUCTY BHYTPIIIHIO
iHppacTpykTypy Ta 15% Big BHUTpaT MOPIBHAHO 3 ayTcopcepoM (KepoBaHUM
cepBicoMm). IIporpamHo-amapatHe 3a0e3nedeHHs 1HGOPMAIIHHO-KOMYHIKAIIHHOT
TEXHOJIOT1i yOpaBIiHHSA Mepeadadyae CTBOPEHHS PO3MOAUIEHOT BHYTPIIIHBOI Ta
30BHIIIHBOI TEIEMATUKH TPAHCIIOPTHUX CHCTEM, HOBHX IMpaBHUiaX Ta KOHIICTIii
BIPTYaJIbHOTO YIPaBIiHHSA TpaHCIOpTHUMH mociayramu [2, c¢. 39]. HoBum €
CTBOPEHHsSI €IuHOTO iH(popmarlliiiHoro npoctopy puHKy IT-iHayctpii Ha 3acamgax
Cloud Computing (xMapHHX OO4YHCICHB). 3alpPOMOHOBAHO HAJAHHS IMPAKTUIHO
HEOOMEXEHHX  JOJATKOBUX  KOMITIOTEPHMX  PECypCiB  YCIM  y4aCHUKaM
aBTOMOO1TEHOTO TpaHchepy BaHTaxy Ta/abo mnacaxupiB. OcoONMBICTH — HE
3BUYAiHE BIPTyaJIbHE JIOTICTUYHE YSBJICHHS iX 00’€HAHHSA, a CUHEPreTHKa,

CBOEpIJIHE y3arajbHEHHS aBTOTpaHC(epy, WOro BipTyanbHe ympaBiiHHS [3, c. 4].
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Jani OyaemMo po3riggaTH L€ MUTAaHHSA Ha MPHUKIaAl aBTOTpaHcmopTy. Sk Oyab-sKy
CKJIaJIHy CHUCTEMYy aBTOTPAHCIOPT MOXHa pO3IISAAATH MOJABIMHO: SK CYKYIHICTh
AaBTOHOMHHMX CHUCTEM ab0 sIK pO3MOAUICHY cUcTeMy. B3aram aBTOHOMHa cucrema
(autonomous systems) — e Taka cucTeMu, sika yci QyHKIIl 3 peecTpartii, BigOUTTs i
00poOku 1H(DOpMali BHKOHYE O€3MOcepelHbO0 B aBTOMOOLIl, IO PYyXaeTbCs.
[IpuknagoM  aBTOHOMHOI CHUCTEMH €  cepii  MOOUIBHUX  1H(OpMaIIHHO-
obuncmoBanbHux KomIuiekciB (IOK—XA/II), po3poonenux y XHAJLY (XapkiBchkuii
HalllOHAJIbHUM ~ aBTOMOOUIBHO-JIOPOXKHIA ~ YHIBEPCHTET) i1 OOCTEXEHHS
aBTOMOOUIBHUX JIOPIT.

AHaJIoOroM aBTOHOMHOI CHCTEMH € TeJeMaTHyHa CHUCTeMa JIETKOBOTO
aBTOMOOLIS 3 TOKaKYHKOM TEXHIYHOTO OOCIYroBYBaHHS, OOPTOBOIO CHCTEMOIO
KOHTPOJII0, MapUIPyTHUM KOMIT'IOTEpPOM 1 HAaBITal[liHOK CUCTEMOIO, JUIA
3a0e3nedyeHHs] poOOTH crHelliadbHa aBTOMOOUIbHA TeXHoJoris kKepyBaHHs — RTI
(Road and Traffic Information) — cucrtema iHdopmarliii mpo aOpPOry i JOpOKHE
CepeoBUIIIE).

VY BIAMIHHOCTI BiJi MOTOYHOTO CTaHy JIOTICTUKH, pPo3BUTOK IT-iHmyctpii
BUMAara€e I1HTEPAKTUBHOTO MOHITOPUHTY SIK aBTOMOOLIIB, TaK 1 YYaCHHKIB
nepeBe3eHHs Ha Jopo3i [4, c. 47]. Lle nepenbadae po3moAieHHsT KOMIT FOTEPHUX
pecypciB MK KOpUCTyBadaMHu JIOpPIT Ta y4YaCHUKaAMHU JOPOKHBOTO  PYXY.
JlocmipkeHHsT  3aKOHOMIPHOCTEW pPO3BUTKY TEJIEMAaTUKM Ha aBTOMOOLIBHOMY
TPAHCIOPTI Ta BUKOPUCTaHHS HOBITHBOT MepekeBol TexHosorii Cloud Computing y
TPAHCIIOPTHUX OpraHizamisx Ta @I3UYHUX 0Ci0 MOXYThb JOMOMOITH JOCSTTH
JOCSKHOCTI, CIIOCTEPEKYBAHOCTI Ta CTBOPEHHS KIII€HTCHKOT YAaCTHHHM TEJIEMAaTHUKU
TPAHCIIOPTHOI oOpraHizamii Ta aBTOMOOLIIB. Di3uyHE, IMITAIlIHHE MOJICIIOBAHH,
TECTyBaHHA Ta Bepu(ikallisi KOMIT I0TepU30BaHUX 1H(HOPMAIIHHUX MPOLIECIB MOKYTh
JOTIOMOTTH Y MIATBEP/UKEHHI IHTEPAKTHMBHOCTI TPAHCIOPTHUX TMPOIECIB Ta
VOpaBIiHHI ~ HA3eMHHM  TPAHCIIOPTOM 3  BUKOPUCTaHHSAM  iH(OpMaIiiHO-
KOMYHIKaI[IHHUX TE€XHOJOT1A. Po3po0Kka BHYTPIIIHbOI aBTOMOOLJIBHOT TE€JIEMaTUKU Ta
IHTEPAKTUBHOI CHUCTEMHU PEECTpallii, OIIHKKM Ta HAKOMHYEHHS JIaHUX MOXYTh

3a0€3Ne4YnTH ONEePATUBHUI MOHITOPUHI JIOPOXKHBOI CHUTyallli Ta CepeIOoBHILA
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TOPOKHBOTO PYXY.

HacninkoM € CTBOpEHHS MPOMO3UIIN MO0 JOCSKHOCTI, CIIOCTEPEKYyBaHOCTI
Ta peamizaimii KIIEHTChKOI YacTUHM TeJEeMaTHUKHA TPAHCHOPTHOI (AOPOKHBOT)
opramizamii, ska 3a0e3medye iHQOpMAIfHy B3a€EMOMAII0 MK yYaCHHKaAMU
JOPOXKHBOTO PpyXy Ta aBTOoMOOUIAMU. DiznyHe Ta IMITAllIfHE MOJICIIIOBaHHS,
TECTYBaHHS Ta BepudiKallis KOMII I0Tepu3allii MpoIeciB OIIHKK JOPOXKHIX CUTYaIlii
HiATBEPHKYIOTh E€KCIEPUMEHTAIbHI MOJIMBOCTI 1HTEPAKTUBHOCTI TPAHCHOPTHHUX
IpoIeciB  Ta NUIAXiB  BTUICHHSA  1H(QOpMAIIHHO-KOMYHIKAIIHOT  TEXHOJIOT11
yHOpaBIiHHSA Ha3eMHUM TpaHcnopToM. Lli po3poOku MOBHHHI MepeayBaTH CTBOPEHHIO
BHYTPIIIHBOI AaBTOMOOUIBHOI TEJIIEMAaTUKH Ta 1HTEPAKTUBHOI CUCTEMH PEECTpAllii,
OLIIHKM Ta 300py JaHUX NpPO ONEpPAaTHUBHY CHUTYaLll0 Ta CEPEJOBHILE JTOPOKHBOTO
PYXYy.

Heo0xi1HO 3MEHIIUTH KIJIBKICTh YIIPABIIHCHKOTO Ta BUPOOHUUYOTO MEPCOHAITY,
SAKUW 3aiiMa€ThCS aBTOTPAHCIOPTOM, CKOPOTUTH Yac Ha NPUUHATTS pIlICHb Ta
YCYHYTH HETaTUBHUUN BIUTUB JIOPOXKHBOTO PYyXy. Take MOJIMIIEHHS ITiITBEPAKEHO
akTamu BIpoBaKeHHs1 City>kO1 aBTOMOOUIBHUX JIOPIT Ta JEP>KaBHOTO MiANPUEMCTBA
«ABTO0p» XapKIBCHKOI 00J1aCTI.

[lepmmm  kpoxom  BrpoBamkenHs WEB-pimens ©Ha Tpancmopti €
BUKOPUCTAHHA 1HCTPYMEHTAJIbHUX 3aco0iB, TakuX SK JOPOKHI CKaHEepU Ta
IHTEPaKTUBHI JIOPOKHI TECTEpH, AKI MOXHA BHKOPHUCTOBYBAaTM Ha cMapT@OHaX 1
riaHmerax. Jis inhopMyBaHHS yU4aCHUKIB JOPOKHBOTO PYXy, KOPUCTYBAYiB JOPIT,
pOOITHUKIB JOPOKHBO-EKCIUTyaTallllHUX OpraHizauiid ta Oyap-kuxX (pi3uyHUX OCiO
PO HEOOXIAHICTh YCYHEHHS HEraTMBHUX MOTIPIIEHb CTaHy JAOpIT OPOTATrOM
OyIb-SIKOTO TEepioAy POKY, MOTPIOHO PO3TOPHYTH TPAHCIIOPTHUM JTOPOKHIN MOPTAI,
aBTOMATU3YBAaTU Ta BECTU EJEKTPOHHHUM >KypHaJIbHUN OOJIK pOOIT 3 YTpUMaHHS
JIOPIT Ta CUCTEMAaTHYHO CIIOCTEPIraTH 3a iX TPAHCIIOPTHO-EKCIUTyaTaI[iiHUM CTaHOM.

CporosiHi OfHIEIO 3 HAWBAXKIMBIMIUX TepeBar BukopucTtanHs WEB-pimenn
(TOOTO KOMIT'IOTEpHUX MPOrpam JUisl BUPILIEHHS MMPo0JieM) € MPOCTOTa iX peani3anii
Ta posropraHHs. DakTUYHO JII LBOTO JIOCTATHBO MaTH  aBTOMOOLIb,

iHdopmaniiino-komyHikauiiauid  uedtp (IKL[), BapTicTh AKOro He mEpeBUIILYE
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BapTOCTI cMapThoHy, Ta iHGopMaLiitHul [HTepHET-CaliT — TPAHCIIOPTHUHN TOPOKHIM
nopTtan (BapTICTh MEPIIOr0 po3ropTaHHs cTaHOBUTH Omu3bko 20000 rpH.). Yci
BUTPATU HA CTBOPEHHS TAKOTO JAHIIOTa 1H(QOPMAIIMHOTO KOMYHIKAIIMHOTO IIEHTPY
Ta iHdopmariiiHoi komyHikamiiaoi Texaosorii (IKT) mms nopoxHbOi opraHizamii He
NEPEeBUNIYIOTh 3BHYAWHMX BHUTpAT HA YTPUMAHHS KOMIT IOTEPHOTO PpPecypcy
oprasizariii ep>kaBHoi a00 KOMepIIiitHOT KoMITaHii Ta (i3uyHoi ocodu [5, c. 49].
[TpakTHYHOIO MIATBEPKEHO, IO OJUH BOJIM 31 CMapTPOHOM Ta KIIEHTCHKUM
JOJaTKOM TpaHcmopTHOro jaopokHboro moprany IKI-IKT woxe 3amiHuTH
TPOMI3IKY CHCTEMY OCiO, M0 MPUHMAIOTh pIMIEHHS 3 OpraHizaiii MepeBi3HUX
npoueciB. Hemae mnorpebu 3amydyaTy BIACHHUKIB, NEPEBI3HUKIB Ta OTPUMYBAYIB
BaHTaXIB (JOCTaTHBO 3yCWJIb TUIBKM CaM€ YYaCHHUKIB aBTOTpaHcnopty). Lle
MIATBEPAKEHO HAYKOBUM OOIPYHTYBAHHSM, pO3paXyHKaMH Ta €eKOHOMIEIO BUTPAT HA
BIIPOBA/KEHHSI HOBOT'O BIPTYaJIbHOTO YMPAaBIiHHSA aBTOMOOUIBHUM TPaHCIOPTOM:
YCTaHOBKY OOJa/JHaHHS, NIOMICAYHY IUIaTy 3a OOCIYrOBYBaHHS, IIOMICAYHY

3apIuiaTy MepcoHaly 3BUUaiHOl BIPTYaJbHOI JIOTICTHUKH.
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Abstract: The method for detecting mechanical damage in composite
structures proposed in this paper is based on the study of the energy of structural
dynamic responses. Continuous damage detection was carried out using wavelet
analysis. The results obtained in this study show that the minimum damage sizes are
in the submillimeter range. This method is suitable for detecting damage in hard-to-
reach places of structures without using an additional excitation device.

Key words: wavelet analysis, composites, damage detection, health

monitoring, matrix crack damage.

Mechanical damage associated with discrete matrix crack fields in laminated
composite plates has been the subject of intensive research for quite a long time. For
a large number of laminated composite structures used in various industries, crack
damage [1, p. 746] will occur, for example, during their operation due to aging,
chemical degradation [2, p. 424], mechanical vibration and impact, etc. The above
facts illustrate the reasons why real-time detection of composite damage is a hot topic
and should be given great attention [3, p. 1315]. During operation, matrix damage by
cracking can lead to deterioration in performance and even failure of composite
materials.
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It is obvious that early detection of incipient damage and continuous
monitoring of the growth and location of damage in the structure require the
implementation of automatic damage control of operating structures. One of the most
Important research tasks is the localization of individual damages based on the
analysis of the dynamics of multiple cracks throughout the volume of the laminated
composite [4, p. 1355]. Different forms of structural damage cause, respectively,
individual changes in the structural mechanical properties. A large number of
experimental and analytical studies on vibration characteristics in the bulk of a
composite specimen are one of the most effective methods for identifying structural
damage. Many strategies such as the modal frequency approach, the transmission
function approach, the resonance approach, and the mechanical impedance approach
that compares the piezoelectric conductivity signature with the healthy baseline
signature and the wavelet-based approach have been used to detect structural damage.

In this study, the dynamic responses of laminated composite to fixed
spectrogram of piezoelectric patches are analyzed. The dynamic model of the plate is
established using the finite element method and micromechanical theory of
composite damage. According to the energy distribution of the decomposed structural
dynamic responses using wavelet packet analysis in different frequency ranges, an
index vector is extracted for structural damage detection. It is shown that a very small
crack damage region in the laminated composite plate can be well identified when the
structure is driven using an excitation signal with sufficient frequency components.

The computational model was based on governing equations in which
displacements at an arbitrary point of a thin laminated composite plate were
represented as explicit functions of mid-plane displacements and additional rotations
due to shear strain. For a composite plate, the strain and mechanical stress ratios in a
fixed layer with anisotropic behavior were determined by the matrix of stress and
strain vectors, respectively. In turn, the elements of the stiffness matrix depended on
the values of the elastic moduli, shear moduli, Poisson's ratios, and the fiber
orientation angle of the laminated composite plate layer. Wavelet analysis of time-

varying vibration signal in the volume of laminated composite is a kind of
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localization analysis method in time and frequency domains, and the time and
frequency windows can be changed. This signal processing method has higher
frequency and time resolution. The continuous wavelet transforms of the function
used to detect deformation regions were determined by the translation parameter, the
scale parameter and the mother wavelet. The wavelet packet analysis method used in
this paper made it possible to adaptively select the appropriate frequency band
according to the characteristics of the analyzed signal and, in addition, significantly
improve the resolution in the frequency and time domains.

The analysis of wavelet transform results showed that the time domain
waveforms of wavelet decomposition signals from intact and damaged composite
plates cannot directly indicate the damage state of the plate. However, their energy
spectrum can clearly reflect the state of structural damage. The energy spectra of
wavelet signals of vibration response from an intact plate and a damaged plate with a
limited number of cracks clearly indicate the presence of damage. Taking into
account the changes in energy spectrum obtained by wavelet analysis will allow us to
detect 0.01-0.1% of the extent of structural damage. As a conclusion of this study, it
can be stated that the initial damage of crack in composite plates can be effectively
detected using the energy change of structural vibration response decomposed by
wavelet analysis. The adopted vibro-electrical structure analysis technique is also
useful for active and rapid detection of structural damage. The local physical
behavior of the structure can be determined using global structural dynamic
characteristics.
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VJIK 911.3:316
JIO IUTAHHS JOCIIJUKEHHSI COLIAJIbBHO-TEOTPA®IYHOI LIKOAU
YEPE3 BIZICYTHICTh HAIIOHAJIbHOI BYPKYA3Ii B ITPALII
BOJIOJUMHUPA BUHHUYEHKA: BIPOT)KEHHSI HALUI{

Kocenuyk Ouer JleonigoBuu,

BUKJIaJ1ay reorpadii

BCII «Horaticekuii paxosuit konemx TIATY»
M. 3anopiaoks, YKpaiHa

AHoTanisi: Y cTarTi NpONOHYETHCS PO3IIISAI JEP:KaBOTBOPYOrO JOCBINY, B
mpari BHUJATHOTO YKPAaiHCHKOIO MOJITHYHOTrO Jisya Bojonumupa BunHHYEHKO
«BigpomkeHHsl HaIlli», 10 MUTAHHS JOCTIHKEHHS COIlialbHO-TeorpadiuHoi MIKOIU
yepe3 BIJCYTHICTh BJIACHE YKpaiHChbKoi Oypikyasii B {00y HallioHaJIbHO-BU3BOJIBHUX
3Maranb Sk (akTopy (OpMyBaHHS MICBKOTO KYJBTYPHOTO CEpEJOBHINA Ta
MOTAJTBIITUX OCHOB YKPaTHCTBA.

Kuarwuogi ciioBa: Oypikyasis, 1ep:KaBOTBOPEHHS, HACEJICHHS, MICTO, KJISCH.

Bononumup Kupunosuy Bunanuenko Hapoauscs 26 numnHs 1880 poky B MicTi
€nucaBerrpan XepcoHcbkoi ryOepHii (3apa3 M. KponusHuIbKMIT). ABTOp ycCiX
3aKOHOJIaBUMX MpoekTiB Ta yHiBepcaniB YHP. [lepmmii ronosa Jdupekropii, Apyruii
oulmbHUK YKpaincekoro Hamionansnoro Coro3y, 3 18 Bepecus 1918 mo
14 nucronaga 1918. Ilomep 6 Oepe3nss 1951 poky, moxoBaHui B M. MyxkeH
(Opanuis). OxpiM  TOJITHUYHOT  JISTIBHOCTI, BHHHHUYEHKO TakoX 3aiimaBcs
myOJIIIIUCTUKOIO B SIKIM HaMaraBcs CATHYTU MparHeHb YKpaiHCTBa 0 HaIllOHATBHOI
CBIJIOMOCTI Ta JiepKaBHOI He3anexHOocTi. [1, ¢. 5]. | ogHi€el0 3 MPUYMH BTpayCHUX

MOXJIUBOCTEH 3700YyTTS YKpalHIIMH BOJI Ta JAEpPKaBHOCTI B Yacu HapOAHO-
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BU3BOJILHUX 3Maranb yKpaiHChKOTO HapoAdy, BBa)KaB HeC(hOPMOBaHICTh Ta 31€O1IbIITY
BIJICYTHICTh BJIACHO1 HaIliOHAJBHO-CBIOMOI MichKOi Oypikyasii. Ile murtanHs Oymo
OJIMCKyYe PO3KPUTO B Moro myomnucTudHiid npaii «Binpomkennsa Hamii». OTxe, sK
cnpaBeyiMBO 3a3HauaB Bomomumup Kupunosuu: «...Ilepm ycporo ykpaiHchke
MAHCTBO, MOYACTU KymieHe MOCKBOIO, IMOYacTH BHUpI3aHE HEI0, MOTPOXHU 3aciaHe,
3TepopizoBaHe abo mpuroayoJieHe, MBUIKO MMOKUHYJIO CBIM Hapo, mepediriio Ha 61k
TY’KY0T0, 37HIOCH, aCIMUTIOBAJIOCH 1 CTAJIO ,,pyChKUM....» [2, C. 6 |. «...Mu He Manu
B II. Pani nmpencraBHUIITBA BiJl PI3KO-BOPOKOTO0 HAM TabOPy — BEJIMKOI OypiKyasii.
Hamri maHu naBHO Mpojainy IapU3MOBI CBOKO HAIlI0 32 MAE€TKH, YAHH W TIPIBLIET,
BOHU JaBHO 3aryOuiM ,,HDKHICTH JO CBOrO M PIOHICTH iXHS OyJia BKE€ B MHUOMY
Micti...» [2, ¢. 21]. «...Ilanyroui ksicu Ha Ykpaini — Heykpaifii. [IpoMuciaoBicTs y
pykax Oypkyasil pOCIMCBbKOI, €BpEMCbhKOi, (paHIly3bKOi; TOPrOBEIbHY, a TaKOX
BEJIMKY 4YacTh arpapHoi OypiKyasii TBOPSThH MOJSKHU, POCISIHE M YKpaiHIl, 110 JTaBHO
Ha3uBalTh cede ,,pycbkuMu’. Tak camo Bcl aamiHICTpalliiiHi 00OB’SI3KM B pyKax
He-ykpaiHuiB. .. Hanpuknan, cami npusBuiia ry0epHCHKUX 1 MOBITOBUX CTapOCT OyJn
nepeBaxHO Taki: MarnaxoB (YepHUTIBCbKHUI), J[€MEHTHEB (BEpXHETHIMPOBCHKUI),
KomapoB  (maBnorpaacekuii), KirouHikoB  (onekcannpiBcbkuil), KyapsHoB
(cnoBsHOCEpOCHKUIA), XapaTaeB (MapiynoyiibCbkuii), TepeHThEB (XEPCOHCHKHIN),
Bepemarin (eaucasercekuii), Ilnemee (xapbKiBebkuil), Ipiropbes (axTupchbkuii),
AmeB (i3toMcbkuii), IrHaTtheB (cymcbkuii), KicenboB (kam’siHenbkuit), ConoBiOB
(JTeTm4eBChKUI) 1 T. 1. 1 T. A. ...» [2, ¢. 338]. «...Takum poOoM y maHul MOMEHT HeMa
Ha YKkpaiHi Oypxkyasii, 1o mnpusHaBaia-0 cebe ykpaiHCbKO. € oOkpemi ocoow,
HEBEJIMYKI TPYITH, IO MPWIYIAIOTHCS 33151 CBOiX KISICOBHX 1HTEPECIB 0 MAHYHOYHX
KJISIC TIiJ] €EKOHOMHYHHUM OTJISIZIOM, ajie KJIsC, ITOBTOPSEMO, Ie HeMma...» [2, c¢. 43].
«...Y Hac, Ha YKpaiHi, Hema Oypxya3sii....» [2, ¢. 58]. «...I'opon naBHO niepeaBcs Ha
0ik ,,ctapmoro Opara”. lle ocimok, Hacammepen, TYJSIIMX JIOACH, 1€ pe3iaeHIi
MaHYyIOUUX, napaszitTapHux kisic. [lanyroul ykpaiHChKI KJISICH TaBHO 3pyCi(piKyBalKCh,
MIPUHSIM PYCBKY MOBY, PYCBKY KYJIbTYpY, PYCHKHW Harai i pychbKy Haropoay 3a
3paay cBO€1 Hamii Ta 3a il BUHUIyBaHHS. | BOHM HE 3a cTpaxX, a 3a COBICTH, - 1

HEYMCTY, HECIIOKIMHY COBICTh CTApaJUCh 3aCIY>KUTH JIACKy CBOiX HaropoxysauiB. |
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4yepe3 T€ BOHU TaK aryde, Tak HETEPIUISTYEe MParHyTh HaBKPYTH cede 3aaylnuTH Te,
o cami B coOl 3aQyIIMIA BXXE TAaBHO 3a TPUAITH CEpeOpsSHUKIB...» [2, ¢. 112]. A
ToMy: «...T1 mromm, siki, Waydd 3a CBOIMHM BJIACHUMHU KJISICOBUMH CIMMATIsIMH ¥
iHTEepecamu, XOTSTh YTBOPUTHU YKpaTHCBKY JeP’KaBHICTh KJIACOBO-
OyprKyasHy, - IIKOJUIMBI ¥ 3704MHHI (DaHTACTH: Brepea Tpeba MaTth Ti OypKyasHi
KJISICH, & TOJIi 3 HUMH TBOPUTH Ty AepkKaBHICTh. Konu >k BOHM 3HAIOTH caMmi, 0 IHX
KJIIC HEMAeE, 10 TPOIeC BUTBOPEHHS iX € CIPaBOIO IIJTUX MOKOJIHB, @ BCE K TaKH
HaMararThCsA IMEHHO TaKy Jep>KaBHICTh YTBOPIOBATH..., TO IM MiCIl€ TIJIbKU Ha JIaBi

HapOJHBOTO CYBOPOTo cyay...» [2, c. 333].

CIHUCOK JIITEPATYPHU

1. https://uinp.gov.ua/istorychnyy-kalendar/lypen/28/1880-narodyvsya-
volodymyr-vynnychenko-pershyy-golova-uryadu-unr-pysmennyk «1880 -
Hapoauscsa Bomo-gumup BuHHHYEHKO, nepmui roixosa ypsany YHP, nuceMeHHUKY,
[HCTUTYT HaLlOHATBHOI TaM ST, iIHTepHeT-cTaTTA Bia 28.07.2024, c. 5

2. http://ukrlit.org/faily/avtor/vynnychenko_volodymyr_kyrylovych/vynnychen
ko-vidrodzhennia_natsii.pdf, YKPJIIT.ORG - mnyOmiuHa enekTpoHHa O0i0JioTeKa
YKpaiHCBbKOI XyAO0XKHBOI siteparypu, Bomomumup Bunamuenko «BiapomkeHHs

Hauii», Bigens 1920, c. 6-338
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Annoranms: The cultural center dedicated to saka art was created in order to
preserve, study and promote the heritage of the ancient saka culture. This center can
be an important platform for exhibitions, scientific conferences and cultural events.
The center hosts master classes, lectures, exhibitions, and displays saka artifacts.
Promotes the preservation of cultural heritage, the development of Tourism and the
strengthening of cultural ties.

Kawuesbie cioBa: Saka art, Cultural Center, Ancient culture, The Great

Steppe, Gold products, Archaeological sites.

The establishment of the Saka Art Cultural Center is an important step in
preserving and promoting the heritage of this ancient culture. Saktar is an ancient
people who lived in the Great Steppe region from the 5th to the 8th centuries BC.
They created many amazing works of art such as gold jewelry, weapons, ceramics,
fabrics and other handmade items [1].

The cultural center can offer a place where you can showcase this amazing
culture, its history, art and traditions. This place can become a center of knowledge,
science and culture, bringing together researchers, archaeologists, artists, restorers
and ordinary art lovers.

The cultural center of Saka art may become a place where collections of Saka
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artifacts found on the territory of Kazakhstan will be presented. In addition, the
cultural center can host exhibitions dedicated to the Saka culture, with the
participation of exhibits from museums in Kazakhstan. Scientific conferences and
symposiums can also be held at the cultural center, where scientists from different
countries, including Kazakhstan, can share their experience and knowledge in the
field of studying Saka culture and art.

The cultural center of Saka art can become a place of preservation,
presentation, and enhancement of the cultural heritage of Kazakhstan. This can draw
public attention to the importance of preserving historical and cultural artifacts,
which are not only national but also a World Heritage Site.

The Saka Art Cultural Center can become a venue for cultural and educational
events such as conferences, lectures, workshops, and exhibitions. This can contribute
to the development of culture and education in Kazakhstan, and attract the attention
of young people to the national history and culture. The cultural center of Saka art
can be a place of attraction for tourists and contribute to the development of tourism
in the region. This can have a positive economic impact and lead to infrastructure
development, job creation and increased regional income. It can influence the modern
look of the city, the cultural center of Saka art can become a symbol of modernity,
and the development of the city in which it is located. This can attract the attention of
foreign investors and businessmen, strengthening Kazakhstan's image as an attractive
place for investment and doing business.

Foreign experience in designing and building a cultural center

The cultural center of Saka Art may have its own unique features and differ
from its global counterparts in other countries. However, the main characteristics of
Saka art can be compared with analogs of other cultures.:

Symbolism and style in the Saka world are characterized by a variety of
symbols and images related to the animal world, nature, martial techniques, and other
aspects of Saka life. In world analogs, such as ancient Greek art, symbolism was
associated with gods and heroes, as well as with images of people and animals in a

true style.
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PILARES is an urban social impact project developed by the Government of
Mexico City, which aims to create community centers for citizens to meet. This
project is located in the Presidential colony of Mexico, Iztapalapa, one of the most
densely populated municipalities of the city (Fig.1).

Figure 1. Community Center" Pilares™

The program includes a cyber school, workshops for decorative and applied
arts (silkscreen printing, jewelry, plumbing and gastronomy), sports facilities, a dance
and yoga hall, a vegetable garden, premises for entrepreneurship and vocational
training [2].

The following analogue: Alserkal Avenue, located in the Al-Quz Industrial
District in Dubai, was founded in 2007 with the aim of promoting cultural initiatives
in the region [3]. Since then, it has become Dubai's most important arts center with
twenty-five galleries and an art space. (Fig. 2).

Figure 2. Center" Alserkal Avenue™
An art and culture publication should always be open to varying degrees, as
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well as share information and engage 20 users not only directly, but also with the
entire community. Cultural center and library "DE Factorij". The 700-seat theater was
designed at a distance of at least 60 meters from the tracks, taking into account the
vibration measurements of the railway [4]. Due to the strict height of the building, as
well as acoustics, the theater was partially designed underground according to the

"box in a box" principle (Fig.3).

Figure 3. Cultural Center and library' DE Factorij"

In search of the perfect acoustic design, the theater moved to a sink-like layout
that creates a sense of security. The distinctive contours of the theater are clearly
visible in adjacent spaces such as the lobby, lobby and bistro. The cafe located in the
city center provides communication between cultural institutions and the new library
(Figure 4).

s
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Figure 4. Cultural Center and library' DE Factorij*
Architectural and planning solution Architectural planning is an integrated
approach to the design of buildings, premises, and territories, taking into account

their functional, aesthetic, and economic requirements.
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The advantages of functional zoning include:

o Optimal use of space: functional zoning allows you to maximize the use
of every square meter of space. This will help you determine which functional areas
are needed for a particular room and how best to place them.

o User-friendliness: Functional zoning creates a comfortable space for
work or living. The room is easy to navigate when using the correct functional
zoning, which increases productivity and comfort.

o Creating a unique design: Functional zoning helps to create a unique
room design that combines aesthetic appeal and functionality. This allows us to better
understand how each functional area interacts with others and how best to integrate
them [5]. In each case, the zones of cultural centers may vary depending on the

specific concept, functionality, and needs of users (Fig.5).

Figure 5. Functional zoonization of the project

Functional zoning helps to better understand the needs and potential of a
territory and identify its various functional areas, such as residential, industrial,
commercial, recreational, etc. This makes it possible to more accurately plan the use
of land and resources, optimize infrastructure and create more favorable living
conditions for people.

A three-dimensional solution is an integrated approach to the design of
architectural and design facilities that allows harmonious and efficient use of space,
taking into account all its physical, functional, aesthetic and practical features. A lot
of design work has been done to determine the volume without creating an initial
volumetric space.
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As the main concept of the project, gold artifacts from various Saka times were
considered, and their shape was studied. A Golden deer found in Scythian times was

chosen as the main concept of the project (Fig.6).

Figure 6. Golden Deer
Taking into account the shape of the deer, various grass forms were formed.
(Fig.7, 8) the exterior fence panels and stained glass were considered as external

materials.

Figure 7. The first outlines of the project
The complete drawings of the project are prepared in the Autodesk Revit

program. The project involved the manufacture of glass panels.
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Figure 8. The first outlines of the project
The final shape of the project was decided to combine and create gold-colored
panels and stained glass panels Figure 9).
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Figure 9. Outlines of the project

To develop the Saka culture while maintaining an effective ethno-cultural
concept, a decision was made to create a project with terraces and a large number of
green spaces.

The main design solution of the project is a system of a mixture of reinforced
concrete, steel frame structures and composite beams. The design of the transverse
rod consists of special steel tubular-nodal systems [6].

The project is being implemented on an area of 5,000 square meters and
includes a museum of Scythian culture, exhibition halls, a cinema hall, a library, an
art cafe and a terrace for relaxation.

The project is expected to have a positive economic impact on the city, as it
will attract many tourists and create new jobs. The architectural design of the project
involves the use of modern technologies and materials, as well as elements of
traditional Scythian architecture. This will help create a unique atmosphere and

attract the attention of cultural tourists.
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In recent years, the question of the competitiveness of goods and services has
become increasingly important. High quality at a low price is becoming a necessary
condition for the survival and success of enterprises in the market. But how to
achieve the optimal ratio of quality and price, the answer to this question lies in
creating a production management model that takes into account market conditions
and helps improve the competitiveness of the organization. Such a model, recognized
worldwide, has been reflected in the international standards of the ISO 9000 series
for quality management systems.

The creation of effective quality management systems, oriented towards the
implementation of modern technologies and quality management methods, is the key
to a stable position of enterprises in the market, creates trust in manufacturers, allows
you to streamline the activities of the enterprise, develop business most effectively,
for example, the production of reinforced concrete products and structures, since they
are produced in an aggregate-flow method. This method of production is an
intermittent forming flow line with several stations and chambers of cyclic action, in
which heat treatment is performed.

The production of reinforced concrete products begins with the preparation of
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reinforcing elements and the assembly of molds.

At the mold preparation area, the molds are cleaned, lubricated, the on-board
equipment is assembled, and the reinforcement is laid. The prepared molds are
installed on vibrating platforms by an overhead crane.

The finished concrete mix arrives from the supplier companies by road, from
which it is unloaded into a bunker. After that, the molding of the product begins.

The molding station consists of two vibrating platforms. The concrete mix is
compacted on them. The mold with the freshly molded product is fed into a pit-type
chamber by an overhead crane. After heat treatment, the molds with the products are
removed from the chamber, the products are demoulded, and with the help of
overhead cranes and a self-propelled trolley, they are taken to the finished product
warehouse.

Reinforced concrete products are reinforced with flat bent and spatial meshes
and frames, which are made of various reinforcement. In the aggregate-flow method
of production associated with the transfer of molds with products from post to post,
there is a need to ensure increased rigidity of the molds. Therefore, mold pallets are
constructed according to a beam scheme using channels (No. 14-18) and sheet steel
8-10 mm thick. Cross bars in the pallets increase the rigidity of the structure. The
longitudinal and transverse sides of the molds are interconnected by locks of various
systems. The simplest are cap locks. To ensure the design position of the embedded
parts, a clamp is used, with the help of which these parts are rigidly attached to the
sides of the molds. If the embedded parts are located on the open upper surface, they
are attached with the same clamps, but additionally use brackets, jumpers that are
fixed to the sides of the molds.

The service life of molds depends not only on their design, but also on their
care during operation. The main requirements for proper operation are thorough
cleaning, the use of high-quality lubricant, as well as carrying out current and
preventive repairs. Before filling the molds with concrete mix, they must be cleaned,
assembled, checked and lubricated with a composition that prevents the hardening

concrete from adhering to the mold walls and protects them from corrosion. Cleaning
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must be carried out qualitatively, immediately after the products are removed from
the formwork. The liners, diaphragms and other removable parts must be cleaned
together with the molds. With poor cleaning, increased adhesion of the mold walls to
the concrete is observed, which makes it difficult to remove the products and there is
a risk of damage to the concrete. Special attention should be paid to cleaning the
corners and figured surfaces of the mold.

To clean the working surfaces of the mold from concrete residues and cement
mortar deposits, steel-pile brushes and steel scrapers are used.

The process of forming reinforced concrete products includes the following
operations: installation of forms and form-forming elements, laying and distributing
the concrete mixture in the form, its compaction and smoothing of the open surface.
The task of forming is to ensure the production of products of specified sizes and
shapes, fixed arrangement of reinforcement and embedded parts, maximum density
and uniform structure of concrete.

The concrete mixture enters the molds from a hopper, which is moved by
bridge cranes. Vibration treatment of concrete mixtures allows you to completely
destroy the formed initial structure of the mixture and then create a new, denser one.
In this case, the grains of the fillers come closer together and good adhesion of the
intergranular space with the cement dough or mortar is achieved by removing air
bubbles.

After heat treatment of the products, the final operations are performed:
demolding the products and removing them from the pallets. When demolding non-
stressed reinforced concrete products, the sides are moved or thrown back, the
products are lifted by a crane and placed on the substrates. If demolding was done
immediately after molding, then the finished product is only removed from the pallet
or mold. During demolding of pre-stressed products, stress is transferred to the
concrete. With electrothermal tension, stress is transferred to the concrete by cutting
the reinforcement near the ends of the product.

All products are checked by the controller of the quality management and

technical control department. First of all, they are subjected to an external inspection,
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during which they determine the compliance of the appearance and quality of surface
treatment with the requirements of the technical conditions. At the same time, the
geometric dimensions of the products are checked (they must be within the
permissible deviations), as well as the location of the embedded parts. Steel rulers,
tape measures, templates, staples are used as measuring tools.

The most important is the control of the reinforcement and strength of the
concrete of the product, on which the reliability of buildings and structures depends.

The strength of concrete is determined mainly by the results of compression
tests of samples (cubes) manufactured simultaneously with the product.

Products that do not meet the technical requirements are recognized as
non-conforming. Structures with minor defects in the form of small round edges,
surface sinks are repaired and after inspection are sent to the finished product
warehouse.
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Abstract: Pluto was the first of the Kuiper belt objects to be discovered, and so
far, it is the largest trans-Neptunian object. It consists mostly of rock and ice and has
a diameter of about 2374 km. Pluto's orbit is quite elongated and has an inclination to
the ecliptic plane of 17.1°. At perihelion, it approaches the Sun by almost 29.6 AU,
and at aphelion, it is more than 49.3 AU. Studies have shown that Pluto is the second
most contrasting body in the Solar System, after the satellite lapetus. The albedo of
individual areas on its surface varies from 0.10 to 0.70. As Pluto rotates, its spectrum
also changes significantly. Pluto's average magnitude is about 15.1". And at
perihelion, it can reach 13.65™. In the sky, Pluto is a light brown dot with an angular
diameter of up to 0.11”. Pluto is in a stable orbital resonance with Neptune [19].
Therefore, their collision is currently impossible. From the day of its discovery in
1930 until 2006, Pluto was considered the ninth planet. When other fairly massive
objects were discovered in the outer part of the Solar System at the end of the 20th
and beginning of the 21st centuries, in 2006, by decision of the International
Astronomical Union, Pluto, together with Eris and Ceres, was assigned to a new
category of bodies in the Solar System: dwarf planets. The average density of Pluto is

1.860+0.013 g/cm®. Since the heat generated by the decay of various radioactive
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elements would be sufficient to separate ice from rock, Pluto's interior should be
differentiated. Spectral observations have shown that water ice is also present on the
surface of Pluto. However, most of its surface is covered with more volatile ices,
mainly nitrogen ice. Frozen methane, carbon monoxide and small amounts of other
compounds that can be formed from methane and nitrogen under the influence of
hard radiation have also been found on the surface. These may be more complex
hydrocarbons, nitrites and tholins, which give Pluto's surface a brown color. Images
of Pluto's surface with good resolution (sometimes even better than 80 km per pixel)
were obtained in 2015 using equipment on the New Horizons spacecraft during its
flyby.

Key words: Pluto, dwarf planet, albedo of surface areas, ices on the surface,

surface details.

Pluto is the most famous minor planet in the Solar System and the largest
trans-Neptunian object to date [20-22]. It was the first Kuiper Belt object to be
discovered [15, 16, 27]. It is currently the ninth largest and tenth most massive
celestial body orbiting the Sun (excluding several planetary satellites [29-33]).

Pluto's surface is highly heterogeneous. Studies have shown that it is the
second most contrasted body in the Solar System, after satellite lapetus [30]. The
albedo of individual areas on its surface varies from 10% to almost 70% [16]. This
heterogeneity leads to periodic changes in Pluto's brightness as it rotates, sometimes
reaching 0.35™. Also, its spectrum changes significantly as Pluto rotates. This made it
possible to obtain certain data (Fig. 1) on the distribution of various substances on its
surface from ground-based observations [4-7].

The considerable distances to Pluto and the capabilities of ground-based
telescopes did not allow obtaining high-quality images of its surface. And only the
largest albedo details are visible in the images obtained by the Hubble Space
Telescope [6]. The very first images of Pluto's surface were albedo maps made during
observations of its eclipses by the satellite Charon, which took place in 1984-1990
(Fig. 1, right). The principle of their construction is based on the fact that the eclipse
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of a brighter area of the surface causes greater changes in brightness than when the
eclipse of a darker area. Computer processing of such observational data on
brightness changes at the moments of eclipses makes it possible to create an albedo
map of the hemisphere of Pluto facing the satellite Charon. Only the largest albedo
details are also visible on such maps. Including a wide, rather dark band visible south

of Pluto’s equator [16].

Fig. 1. Left — Images of Pluto, constructed in 2010 from images taken by the
Hubble Space Telescope (2002-2003) (https://media-cldnry.s-
nbcnews.com/image/upload/t_fit-
1000w,f_auto,q_auto:best/streams/2013/February/130226/1C6187656-130225-
coslog-pluto-655p.jpg). Right — albedo maps of Pluto and Charon, constructed in

1992 from observations of mutual eclipses in 1984-1990 (https://cdn.futura-
sciences.com/cdn-

cgi/image/width=1280,quality=60,format=auto/sources/images/dossier/rte/2738 _
picl.gif).

The average magnitude of Pluto is about 15.1™. And only in perihelion can it
reach 13.65™. Spectral and polarimetric observations [12-14], performed by
employees of the Main Astronomical Observatory of the National Academy of
Sciences of Ukraine at the Sanglok Observatory in May 1988 [2] (i.e., 1 year and 4
months before Pluto's passage through the perihelion point) gave an average value of
the visual magnitude of 13.99™. In the sky, Pluto is a light brown point with an

angular diameter of up to 0.11". The color index B—V varies within 0.70+0.98".
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Moreover, in 2000, the color of Pluto's surface became less saturated with a color
index of 0.70+0.87™ [2, 3, 28]. One of the reasons for such changes could be the
decrease in the strength of its small atmosphere [10, 11, 13, 25]. Pluto is currently in
a stable orbital resonance with Neptune, and therefore their collision is impossible.
From the day of its discovery in 1930 until 2006, Pluto was considered the ninth
planet. However, in the late 20th and early 21st centuries, other rather massive
objects were discovered in the outer part of the Solar System [21]. In this regard, in
2006, the International Astronomical Union had to adopt a formal definition for the
term "planet" for the first time. After that, Pluto ceased to meet the accepted
definition and, together with Eris and Ceres, was assigned to a new category of
bodies in the Solar System: dwarf planets. Also, at that time, under the number
134340, Pluto was also included in the list of so-called minor planets. Although some
researchers continue to believe that Pluto should be restored to the status of a planet.
The average density of Pluto is 1.860+0.013 g/cm® [1]. Therefore, most likely, its
interior consists of 50+70% of rock and 30+50% — mainly of water ice in the
so-called modifications I, 11, 111, V and VI [9, 10]. Since the heat generated by the
decay of various radioactive elements would be enough to separate the ice from the
rock, the interior of Pluto should be differentiated. At the same time, the denser rocky
core should be surrounded by a mantle of ice, the thickness of which can be up to
300 km [10]. It is quite possible that the heat generated could once have been enough
to form a huge ocean of liquid water under the surface layer [17]. If liquid water had
frozen there, the ice-stretching and -compression-like features that are now visible on
Pluto's surface could have formed: ridges and ledges [11].

Spectral observations have shown that water ice is also present on Pluto's
surface. Although most of the surface is covered by other, more volatile ices [3], it is
predominantly nitrogen ice, accounting for over 95%. Spectral observations have also
indicated the presence of frozen methane (estimated at 1.5% [5] to 3% [9]), carbon
monoxide (0.01% [4] to 0.5% [6]), and small amounts of other compounds that could
well have been formed from methane and nitrogen by the action of hard radiation.

These may include more complex hydrocarbons and nitrites [4, 8], as well as
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the so-called tholins [1], which give the surfaces of Pluto and some other bodies
located far from the Sun a brown color (Fig. 2). Among the above substances,
nitrogen, carbon monoxide and, to a lesser extent, methane are distinguished by
significant volatility for Pluto's conditions. And therefore, they are capable of moving
on its surface [19, 23-26].

Fig. 2. An 80-kilometer-wide image taken during «New Horizons'» closest
approach to Pluto, with a resolution of about 80 meters per pixel near Sputnik

Planum (https://photojournal.jpl.nasa.gov/catalog/P1A20213).

Images of Pluto’s surface with excellent resolution were obtained only in 2015
using equipment on the "New Horizons" spacecraft. According to the images
obtained then, a large, very bright area was discovered on Pluto’s surface (Fig. 3). It
had a fairly smooth surface, most likely made of water ice. Also, many other details
were recorded on Pluto’s surface [7].

The most noticeable geological detail on the visible part of Pluto’s surface [14]
is the Sputnik plain. This depression, with dimensions of more than 1000 km,
occupies about 5% of its entire surface. Most likely, it is a heavily destroyed impact
crater. It is now filled with frozen gases (mainly nitrogen).

This plain is crossed by numerous furrows, which divide it into separate cells
with dimensions of tens of kilometers. They are explained as the result of convection
in "streams" of nitrogen ice. And water ice at Pluto’s surface temperatures is very
strong. And studies show that, most likely, it is what makes up the nearby darker
mountains with heights of up to 5 km. It is lighter than nitrogen ice and can form
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icebergs floating in it.

Fig. 3. Image shows part of Sputnik Planitia approximately 400 kilometers
across, taken by the Multispectral Visible Camera of the New Horizons
spacecraft, 07/14/2015
(https://en.wikipedia.org/wiki/File:Pluto%E2%80%99s Heart_-
_Like_a Cosmic_Lava_Lamp.jpg).

It is likely that such icebergs are the small dark elevations between the cells in
Fig. 2, 3. It is believed that such blocks of water ice can float under the influence of
convection across the entire surface of Pluto.

And the somewhat larger, dark mountain ranges located at the edges of the
light region can only shift and rotate slightly [22]. Computer modeling of these
effects has shown that the speed of ice movement across the surface of the plains on

Pluto is measured as only a few centimeters per Earth year [14].
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Abstract: This paper explores the use of mind mapping as a teaching tool for
enhancing foreign language learning, particularly focusing on vocabulary acquisition
and the development of critical thinking skills. Mind mapping, a visual technique that
connects concepts through words, images, and colors, aligns with natural cognitive
processes and facilitates information retention. By engaging students in the active
creation and analysis of mind maps, educators can foster deeper understanding,
improve vocabulary retention, and cultivate creative problem-solving skills. The
study investigates the historical and theoretical foundations of mind mapping, its
applications in various learning contexts, and the role of associative-semantic
relationships in optimizing the effectiveness of this technique.
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seme, associative-semantic groups.

In today's rapidly evolving society, there is a growing need for professionals

who can reproduce information and create new knowledge, demonstrating a creative
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approach to problem-solving, analytical skills, self-improvement, and fluency in
professional foreign language vocabulary. Developing foreign language proficiency
in a specialist begins with studying educational materials and then completing
exercises designed for quick and effective learning. Modern foreign language
teaching methods in technical universities facilitate the knowledge acquisition by
avoiding rote memorization and fostering motivation and independent learning.

One such method is mind mapping, a technique based on radial thinking that
visually represents information as a diagram with a central idea and branching
subtopics (‘from the centre to the periphery’). This method aligns with natural
associative thought processes and aids in information retention. Mind maps, which
connect concepts through words, images, and colours, provide a comprehensive
overview, enhancing understanding and recall.

Creating and analyzing mind maps engages deep cognitive processes, requiring
students to establish connections between the main concept and associated
vocabulary. This also involves the ability to explain the resulting structure and its
components. Experimental studies have shown an increase in the effectiveness of
memorizing lexical units when using mind maps in learning professional vocabulary
in a foreign language [1, p. 233].

The technology of creating mind maps was first proposed in the 1970s by
British scientists Tony and Barry Buzan, who viewed mind maps as a way to
structure and refine one's ideas and thoughts, to highlight key points and reveal
connections between them and popularized this technology for taking lecture notes.
Subsequently, this technology became widely used and was even introduced into the
curricula of European universities.

A wide array of research is devoted to studying the psychological basis of
using and designing mental maps and introducing the technology into the educational
process (B. Santo, V. Hartmann, T. Buzan, J. Schumpeter, B. Twiss). Significant
attention was paid to studying various IT tools, computer programs, and web services
(MatchWare, MindJet, XMind, MindJet Mindmanager, iMindMap, MindMeister,

Mind Node, FreeMind) for creating mind maps and using digital mind maps in the
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learning process [2, p. 8]. In addition, the benefits of using mind maps as support in
language learning, particularly in developing fluency and confidence in oral
communication [3, p. 60], and in teaching reading were studied [4, p. 173].

When learning a foreign language, mind maps can be used to learn vocabulary
and grammar, work with texts, prepare monologues, develop projects, presentations,
etc. When creating mind maps, associative links between words and phenomena are
taken into account. Associative links have been studied by representatives of various
sciences for centuries, starting with Aristotle. Various classifications of associations
appeared in the 17th century (R. Descartes, B. Spinoza, J. Mill, D. Hume, etc.).

Since mind mapping is based on associations, understanding the types of
associative links and the ability to identify them allows for a more conscious,
structured, and creative approach to the process of including associates. In linguistics,
the issue of the associative connection between units of language arises in the works
of Ch. Bally, F. de Saussure, A. A. Potebnya. Ferdinand de Saussure noted that the
association could unite words connected not only by a common meaning but also by
accounting for the relationships between the words. [5, p.159]. Therefore, in
language, one can distinguish groups of associatively related words, the relations
between the members of which are also determined by the presence of common
semes: a seme that is nuclear for one word is represented in the meaning of another
on the periphery. Such combinations of words can be designated as
associative-semantic groups (ASG). According to T. V. Slyva, an associative-
semantic group ‘is a set of lexemes that denote concepts that combine causal
relationships, while having the same semantic structure in lexemes that are in special
relations’ [6, p. 5]. The result of an associative link is synonymous, antonymous,
paronymic, meronymic, and hyponymic series, which corresponds to the
classification of associations proposed by Aristotle: by similarity (synonyms),
contrast (antonyms), adjacency in space and time, to which are added associations by
sound, the relationship between part and whole.

When constructing an associative-semantic group for a particular term, it is

essential first to analyze its definitions as provided in general or specialized business
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dictionaries. Subsequently, the individual components of the word's meaning and
their potential associations are examined separately. For instance, when students
analyzed the term 'budget’, they began by comparing its various definitions in a
standard dictionary, a business terminology dictionary, and the Encyclopedia
Britannica. These definitions identified words associatively and semantically related
to 'budget’, along with their synonyms, antonyms, and hyponyms.

The next step involved reading a text on 'budget." Following this, students
collaborated in groups to create mind maps centred on the term 'budget’. Then these
groups analyzed and compared the mind maps explaining their chosen terms.

There were some differences between group and individual mind maps.
However mastery of terminology related to the term ‘budget’ was quite high.
Students demonstrated a grasp of common associations and the ability to incorporate
unique, personally relevant connections, providing logical justifications for their
inclusion in the mind map. By understanding how words relate to each other
semantically (associative-semantic groups) and how to identify these relationships
within different sources, students can create more comprehensive and effective mind
maps. This knowledge helps them understand how to include relevant terms and
explain their connections. Ultimately, this leads to better vocabulary learning and
improved language use.

Future research should focus on developing a systematic method (an algorithm)
for identifying these semantic relationships. This method could then be tested to see
If it improves students' ability to create effective mind maps compared to traditional
approaches.

REFERENCES

1. Opna, O. ®@., HoBuipka, /1.€. (2020). InTtenexr-kapTu Ak eheKTUBHUN
METO/I HaBYaHHS 1HO3EMHOI MOBHM MailOyTHHOTO iHKeHepa. Bueni 3amucku THY
imeni B.I. Bepnancwkoro. Cepist: Ilcuxomoris DOI https://doi.org/10.32838/2709-
3093/2020.4/36

2. Krzywicka, M., Grudzinski, J. (2019). Digital mind maps in teaching

materials science at the university level, January 2019, E3S Web of

324


https://doi.org/10.32838/2709-3093/2020.4/36
https://doi.org/10.32838/2709-3093/2020.4/36

Conferences 132:01010, DOI:10.1051/e3sconf/201913201010

3. Cabamom, 1O. (2018). BukopuctanHs IHTENEKT-KapT y TIporeci
PO3BUTKY CaMOOCBITHBOI KOMIIETEHTHOCTI MauOyTHIX imkeHepiB. Ilemarorika
oesmeku. Tom 3 Ne 1 (2018) ¢.57-63 DOI https://doi.org/10.31649/2524-1079-2018-
3-1-057-063

4, Khatimah, K. & Rachmann, D. (2018). Mind Mapping vs Semantic
Mapping: Which Technique gives EFL Learners more Benefits in Reading
Comprehension? JEFS (Journal of English Educators Society), 3(2), 165-176/ doi:
https://doi.org/10.21070/jees.v3i2.1498

S. ®. ne. Cocrop, Kypc 3aranpHoi miHreictuku. - KuiB: OcHoBu, 1998. -
324 c.

6. Cmusa, T. B. (2005). AcomiaTmBHO-ceMaHTHYHa Tpymna sK ¢opma
napajurMaTuyHoi oprauizamii gekcuku. Juc. kauna. ¢inon. mayk: 10.02.02 / Cnusa

Tersina BacuniBHa ; Harionanenuii negaroriuauii yH-T iM. M.I1. JIparomanosa. - K.,

2005. - 218 a.

325


https://doi.org/10.31649/2524-1079-2018-3-1-057-063
https://doi.org/10.31649/2524-1079-2018-3-1-057-063
https://doi.org/10.21070/jees.v3i2.1498

YK 372.881.111.1
SPECIFICS OF TEACHING ENGLISH GRAMMAR TO HIGH SCHOOL
STUDENTS IN A DISTANCE LEARNING FORMAT

Bakbergen Aray

K. Zhubanov Aktobe Regional University

2"! year Master’s student

Aktobe, Kazakhstan

Yergazina Aliya

T. Bigeldinov Military Institute of the Air Defence Forces
Candidate of Pedagogical Sciences

Aktobe, Kazakhstan
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Introduction

English grammar plays a key role in high school education, serving as the
foundation for effective communication and academic success. Mastering grammar
not only improves students’ writing and speaking skills, but also promotes critical
thinking, allowing them to express themselves accurately. Moreover, a good
command of English grammar is essential to prepare students for global

opportunities, as English remains the dominant language in international
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communication, higher education, and many professional fields.

Distance learning formats have become increasingly popular around the world
in recent years, with modern challenges and technological advances playing a key
role in this process. One of the most significant reasons for their spread was the
global crisis caused by the COVID-19 pandemic in 2020. The introduction of
quarantine measures and the need to maintain social distancing forced schools and
universities to switch to online learning to ensure the continuity of the educational
process.

For example, during the pandemic, many countries quickly adapted by
introducing video conferencing platforms, virtual classrooms, and digital resources.
This transition not only demonstrated the flexibility of educational systems, but also
showed the benefits of distance learning, such as access to lessons from anywhere in
the world, the ability to repeat materials, and the development of digital skills among
students.

The aim of this article is to explore the specific features, challenges, and
methods of teaching English grammar to high school students in a distance learning
format. The study examines the impact of transitioning to online education on
grammar instruction, highlights the obstacles faced by teachers and students, and
identifies effective strategies and tools to address these challenges.

Theoretical Framework

Definition of grammar teaching and its role in language acquisition

Grammar instruction refers to the systematic teaching of linguistic structures,
including syntax, morphology, and phonology, that are necessary to understand and
construct meaningful sentences in a language. According to Ellis (2006) [1], grammar
serves as the foundation of language, enabling learners to effectively communicate
ideas and understand complex texts. Effective grammar instruction helps learners
internalize rules and patterns, ensuring both accuracy and fluency in language use.

In the context of language acquisition, grammar plays a dual role. From a
theoretical perspective, it bridges the gap between explicit learning, where learners

consciously focus on rules, and implicit acquisition, where language competence
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develops subconsciously through exposure and practice (Krashen, 1985) [2].
Research such as that by Uhr (2012) [3] highlights that grammar is not an isolated
skill but is closely linked to reading, writing, listening and speaking, making it
fundamental to overall language proficiency.

With the rise of distance learning, the need to adapt these strategies to virtual
environments has become a pressing area of research. The inclusion of digital tools
and interactive methods can help replicate the immersive and feedback-rich nature of
traditional classrooms, as suggested by Larsen-Freeman (2003) [4].

Overview of distance learning formats and tools

Distance learning formats and tools have been widely analyzed in the academic
literature, highlighting their role in transforming education. Moore and Kearsley
(2011) [5] define distance learning as a system of learning that uses technology to
bridge the physical gap between students and teachers. Their work highlights the
growing importance of synchronous and asynchronous formats in providing
flexibility and accessibility. Synchronous learning, supported by video conferencing
tools such as Zoom and Microsoft Teams, has been praised for its ability to replicate
real-time interaction and collaboration (Boettcher & Conrad, 2016) [6].

Interactive tools such as Kahoot! and Quizlet have received attention in the
literature for facilitating active learning in virtual environments. Kessler’s (2018) [7]
study highlights how game elements can improve retention and motivation, especially
for younger learners. Additionally, multimedia creation tools such as Canva and Prezi
are recognized for their ability to make learning materials more interesting and
visually appealing, as noted by Larsen-Freeman (2003) [8].

Peculiarities of High School Students:

Characteristics of High School Students' Learning Styles and Needs

As students move from 10th to 11th grade, they enter a phase of cognitive,
emotional, and social growth that significantly impacts their learning styles and
academic needs. During this stage, their ability to think abstractly and critically
becomes more sophisticated, as suggested by Piaget’s formal operational stage of

cognitive development (Piaget, 1972) [9]. This transition requires changes in
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instructional strategies to accommodate these evolving abilities. Students in 10th and
11th grade benefit from a diverse range of instructional methods that match their
unique learning preferences, which may include visual, auditory, kinesthetic, and
reading/writing styles.

. Visual Learners: These students tend to absorb information best
through visual aids such as charts, graphs, and videos. The use of multimedia
resources can enhance understanding and retention. In the online environment, tools
like infographics, video tutorials, and interactive diagrams are particularly effective
in engaging visual learners (Mayer, 2009) [10].

. Auditory Learners: For these students, lectures, discussions, and
podcasts play an essential role in information processing. Incorporating audio
components into online lessons, such as voice recordings, discussions, and podcasts,
can enhance learning experiences for auditory learners (Gardner, 1983) [11].

. Kinesthetic Learners: Kinesthetic learners thrive through hands-on
activities and movement. In an online setting, virtual simulations, interactive
experiments, and project-based learning tasks can provide opportunities for
engagement and practical application of concepts (Kolb, 1984) [12].

. Reading/Writing Learners: Students who prefer reading and writing
benefit from tasks that involve extensive reading, note-taking, and writing
assignments. In online learning, these students excel with resources like e-books,
articles, written assignments, and reflective journaling (Fleming, 2001) [13].

Understanding these diverse learning styles is crucial in designing instruction
that addresses the unique needs of each student. In online learning environments,
these preferences must be considered to ensure that all students remain engaged and
motivated.

Challenges of Teaching Grammar in Distance Learning

Teaching grammar in a distance learning environment involves various
challenges that may hinder both the learning process and students’ ability to fully
engage with the content. These challenges are particularly evident when considering

technological, pedagogical and psychological aspects. In this context, it is necessary
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to understand the challenges faced by both teachers and students in order to develop
effective strategies to address them.

Technological Barriers

One of the most significant challenges in distance learning is the lack of access
to reliable internet and devices for some students. While the shift to online education
has made learning more accessible in some ways, it has also exposed inequalities in
access to technology. In some regions, students may not have access to devices like
computers or tablets, or in remote areas like rural areas, they may face unreliable or
slow internet connections. This creates a significant barrier to effective learning, as
students struggle to attend virtual lessons, complete online assignments, or access
digital resources. For grammar instruction, which often requires frequent practice and
interaction, these technological limitations can be particularly damaging. Students
who are unable to consistently participate in lessons or access grammar exercises
miss out on valuable practice, which ultimately impacts their understanding and
retention of key concepts. The inability to engage with online platforms or use
educational tools such as grammar checkers and virtual practice exercises limits
opportunities for personalized learning. Students who already struggle with grammar
may feel discouraged because they are unable to participate in classes or complete
assignments that reinforce the material. Additionally, in rural or economically
disadvantaged areas, the digital divide often leaves some students behind,
exacerbating educational inequalities.

Pedagogical Challenges

Monitoring student progress and engagement becomes more challenging in a
distance learning environment. In a traditional classroom, teachers can easily assess
whether students are paying attention, participating in discussions, or engaging in
collaborative activities. However, tracking student engagement is much more difficult
in online learning. Students may appear “present” in a virtual classroom, but it can be
difficult for teachers to determine whether they are actively engaging with the
content, especially in larger classes.

This issue is especially problematic in the context of grammar instruction,
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which requires ongoing practice and reinforcement. Without the ability to track how
well students are mastering grammar concepts in real time, teachers may miss signs
of confusion or misunderstanding, leaving students to struggle on their own. This
lack of monitoring makes it difficult to provide timely interventions, which can delay
or hinder learning.

In addition, reduced opportunities for immediate feedback and correction are
another pedagogical challenge of distance learning. Teaching grammar often requires
immediate feedback, as students need to know right away whether they are using
correct structures or making common mistakes. In a traditional classroom, this can be
done verbally during discussions or through one-on-one interactions. However, in an
online setting, feedback is often delayed due to time differences, the asynchrony of
some platforms, and the sheer number of students. This delay in feedback can prevent
students from quickly correcting errors, which can lead to incorrect grammar use
becoming ingrained over time. While many online platforms offer automated
feedback, such as grammar checkers, these systems are not always accurate or able to
provide the subtle corrections needed for deeper understanding. Teachers must find
ways to actively engage students in their mistakes and offer personalized feedback,
which can be difficult to manage without sufficient one-on-one interaction.

Effective Methods and Strategies for Grammar Teaching in Distance
Learning

Teaching grammar effectively in a distance learning environment requires
innovative strategies and tools to engage students and ensure their understanding of
complex grammatical concepts. By integrating interactive platforms, blended
teaching approaches, student-centered activities, and effective feedback mechanisms,
teachers can overcome the challenges of online education and provide an enriching
grammar learning experience.

Interactive Tools and Platforms

One of the most effective strategies for teaching grammar in a distance learning
environment is the use of interactive tools and platforms. Platforms like Kahoot,

Quizlet, and Google Classroom offer engaging, interactive ways to practice
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grammar concepts, making the learning process more enjoyable and effective.

. Kahoot is a popular platform for creating interactive quizzes and games
that can be used to reinforce grammar rules. By turning grammar exercises into fun
competitions, students are motivated to participate actively. Teachers can create
quizzes on various grammar topics, such as verb tenses, sentence structures, or
punctuation, and use them to gauge students' understanding. The competitive aspect
of Kahoot helps maintain students’ attention and encourages them to review the
material multiple times to improve their scores, thus promoting retention.

. Quizlet is another valuable tool that enables the creation of flashcards
and other interactive learning activities. Teachers can design flashcards focused on
key grammar concepts, such as vocabulary words, verb conjugations, or sentence
structures. Quizlet also allows students to test themselves in various modes, such as
multiple-choice questions, matching exercises, and writing prompts. This platform's
versatility makes it ideal for reinforcing grammar knowledge in a personalized and
flexible way.

. Google Classroom provides an efficient way to distribute assignments,
share resources, and foster communication between teachers and students. Teachers
can upload grammar worksheets, links to instructional videos, and other relevant
materials. The platform also allows students to submit their completed exercises,
making it easy for teachers to track progress and provide feedback. Google
Classroom serves as a centralized hub for learning, streamlining the process of
managing assignments and discussions.

Apart from platforms like Kahoot! and Quizlet that facilitate interactive and
engaging grammar exercises, other digital tools like Wordwall and Baamboozle also
play a vital role in making grammar lessons more dynamic. Wordwall allows teachers
to create customized interactive activities like matching exercises, quizzes, and word
searches that encourage student participation and can be tailored to a variety of
grammar topics. Similarly, Baamboozle offers an engaging gaming platform where
teachers can create competitive quiz-style games that motivate students to actively

engage with the content, making learning more enjoyable and effective. These
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platforms, coupled with gamification principles, offer an immersive environment that
supports both retention and motivation, turning traditional grammar practice into an
interactive experience.

Conclusion

In conclusion, the specifics of teaching English grammar to high school
students in a distance learning format presents both significant challenges and
promising opportunities. As discussed, technological barriers, pedagogical
difficulties, and psychological and social aspects can hinder the learning process,
from lack of access to reliable internet to feelings of isolation and decreased student
engagement. However, these challenges can be solved through the use of interactive
tools, blended learning approaches, student-centered activities, and timely feedback
mechanisms. Based on these findings, teachers are encouraged to adopt a flexible and
adaptive approach to teaching, integrating both live sessions and recorded materials
to accommodate different learning styles and schedules. Encouraging peer interaction
and using digital tools for feedback will also promote more personalised learning,
helping students overcome challenges and deepen their understanding of grammar.

In addition, it is vital for educators to continually improve their use of
technology, ensuring that tools are accessible and effectively support grammar
learning. Finally, further research is needed into the effectiveness of different digital
tools and learning strategies in teaching grammar. This ongoing adaptation and
research will help ensure that distance learning remains an effective and engaging

way to teach English grammar to high school students.
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The development of the professional activity of a primary school teacher on the
basis of a competence-based approach involves updating the content, forms and
methods of professional growth (the ability to work in a team and develop projects,
think creatively, solve theoretical and practical problems, take turns in the role of a
leader) aimed at the competitiveness of a specialist in the modern labour market,
his/her adaptation to modern conditions of activity, readiness to solve real
professional tasks and problems.

This approach to education enables teachers to evaluate and plan their own
educational outcomes in their speciality, which can be improved in the process of
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self-evaluation. Updating the educational process deliberately introduces changes that
are adaptive in nature, as they require mutual adaptation of all participants in the
educational process and the formation of appropriate teacher competences for their
successful application.

According to the professional standard, a primary school teacher demonstrates
mastery of the following professional competencies: linguistic and communicative;
psychological; emotional and ethical; inclusive; subject-methodological; information
and digital; prognostic; health-saving; evaluative and analytical; designing;
organisational; innovative; lifelong learning; reflective [3].

Today's world requires continuous improvement from primary school teachers
to remain in demand in the changing labour market and to achieve high pedagogical
results. This led us to consider the vectors of modern changes in the development of

teachers' professional competence in the system of the methodological work of

primary school (Table 1).

Table 1

Vectors of Modern Changes in the Development of Teachers® Professional

Competence in the System of Methodological Work of Primary School

Vectors of modern changes

Modern system of methodological work

Development of professional competences in the modern
system of methodological work

Rapid development of
information technologies

Modern interactive technologies
(personalised learning, gaming technologies
and online learning).

Programming and safe use of robotics.

Skills and abilities to work
with innovative devices and equipment.

Competence in the field of modern teaching methods and
technologies:

- mastery of modern means of processing, storing and
transmitting information;

- ability to use ICT in the educational process;

- ability to self-learn in the field of information technology.

The impact of market changes
on educational requirements
for a teacher.

Differentiated approach and personalised
training.

Diagnostics of the educational process, self-
analysis of professional activities.

Readiness to implement new curricula that
require not only high intellectual abilities, but
also the ability to work in a team and solve
collective tasks through interaction.

Competence in differentiated approach and personalised
learning.
Competence in
diagnostics.

- ability to build an individual trajectory of a child, taking into
account the needs and characteristics of each student
(inclusion);

- ability to analyse and self-analyse educational professional
activity;

- ability to self-learn in the subject area.

correctional work and psychological

Changes in the social and
economic sphere.

Participation in projects aimed at developing
intercultural knowledge and tolerance.

Involvement of external and internal

stakeholders in the educational process.

Involvement of children with disabilities in
international projects.

Competence in intercultural communication.

Competence in organising and planning work (time
management):

- ability to communicate effectively with external and internal
stakeholders;

- ability to plan, achieve educational goals, build own
professional development trajectory.

Unpredictable stressful events.

Psycho-emotional training for external and
internal stakeholders.

Readiness to use communication and
interpersonal skills in emergency,
unpredictable stressful situations.

Adaptive competence in the organisation of the educational
environment:

- ability to act in conditions of high psycho-emotional stress;

- ability to organise their work in such a way as to effectively
perform their duties;

- ability to adapt flexibly in changing life situations.
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Taking into account the vectors of modern changes that affect the system of
methodological work in primary school and development of professional competence
of primary school teachers, we have determined that the leading competences for
development are competences in the field of modern teaching methods and
technologies; in the field of differentiated approach and personalised learning; in the
field of correctional work and psychological diagnostics; in the field of
communication; in the field of organisation and planning of work; in the field of
organisation of the educational environment. As defined in the professional standard,
the professional competences of a primary school teacher should be constantly
developed and improved. However, it is important for a primary school teacher to
know which competences need development and attention. Through self-assessment
of their own pedagogical skills, the primary school teacher sees their own trajectory
of professional competences development.

Based on the analysis of scientific works of domestic scientists, guided by the
professional standard ‘Primary school teacher of a general secondary education
institution’, ‘Primary school teacher (with a junior specialist diploma)’ [2; 3] in the
context of the introduction of distance learning technologies into the educational
process, which sees the main task of creating a team of specialists to organise the
effective work of an educational institution, we have identified the following key
components of the professional competence of a modern primary school teacher:
personal, academic, methodological, active and comunicative.

Personal: ability to think flexibly, adaptability, self-improvement,
self-development; ability to find, solve non-standard problems and make adapted
risky decisions; ability to self-improvement, self-development.

Academic: knowledge of the theory and methodology, the structure of
professional activity, the ability to model the educational process, the ability to
engage in information and innovation activities.

Methodological: the ability to adapt innovative technologies to the educational
process and determine the effectiveness of using technologies through online

platforms for feedback from stakeholders and eliminating shortcomings, taking into
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account their strengths and weaknesses; ability to adapt to new information and new
conditions, work in a team; mastery of methods for developing meta-subject skills
(thinking, communication, self-regulation, social competence and critical thinking).

Research: ability to master knowledge of basic theories and concepts in the
field of pedagogy and psychology; ability to conduct and analyse research
experiments in the educational process and provide data-driven recommendations.

Communicative: ability to find a communicative approach to diverse
audiences; ability to organise teamwork and create partnerships with stakeholders;
ability to establish contact with students, creating an attractive and understandable
educational atmosphere, which in turn contributes to the ease of learning.

The author's vision of the ‘Structure of the development of professional
competence of a primary school teacher in the system of methodological work’
proposed by us includes a wide range of personal qualities, special knowledge and
skills of professional interaction, diagnostics and is suitable for all types of
educational institutions, can be complicated and supplemented with new competences

in accordance with changing educational requirements and needs.
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ESL AND TECHNICAL COMMUNICATION

Teaching English as a Second Language to future engineers presents a unique
set of challenges, particularly when the focus shifts to the creation of effective
technical documentation. While general English proficiency is crucial, the demands
of technical communication require a deeper understanding of specialized language,
cultural nuances, and the specific needs of the engineering profession which will also
vary significantly depending on the particular field of applied sciences.

Hence, the unique demands of technical English for engineers can not be
ignored while attempting to come up with a comprehensive curriculum meant to

enable engineering students to create high-quality documentation.
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Technical English, as highlighted by Herrera Mendizabal in Peculiarities of the
reproduction of culturally specific information in technical texts [1, p. 155], diverges
significantly from general English. It possesses a distinctive vocabulary, grammar,
and style characterized by precision, clarity, and conciseness. This specialized
language presents several key challenges for ESL learners:

° Specialized Terminology: Engineering fields are replete with domain-

specific vocabulary, acronyms, and abbreviations. Terms like "torque,” "coefficient
of friction,” and "bandwidth" are not only unfamiliar to ESL learners but also often
lack direct equivalents in their native languages. As noted by Kugai K. B. in
Technical translation challenges [2, p. 3], acquiring and effectively using this
specialized terminology is paramount for effective technical communication.

° Precision and Accuracy: Technical writing demands absolute clarity and
precision. Ambiguity can have serious consequences in engineering, leading to
misinterpretations, errors, and potentially even safety hazards. ESL learners must
master the art of expressing complex technical information in a clear, concise, and
unambiguous manner, avoiding any potential for miscommunication as is outlined by
Dziman G. M. in Education Of Master'S Students In Technical Specialties Academic
Writing In English [3, p. 2]. This requires a deep understanding of grammatical
nuances, such as the correct use of tenses, voice, and modifiers, in addition to
terminology and specific vocabularies to ensure the intended meaning is accurately
conveyed.

° Concise and Direct Style: Technical documents often prioritize
conciseness and directness. Redundancy and excessive wordiness are discouraged.
ESL learners must learn to express complex technical information in a clear and
concise manner, avoiding unnecessary jargon or circumlocutions.

Challenges Faced by ESL Learners in Technical Writing

Beyond the inherent complexities of technical English, ESL learners face
several specific challenges when creating technical documentation:

° Vocabulary Acquisition: Mastering the specialized vocabulary of a

particular engineering discipline can be particularly daunting for ESL learners.
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° Grammatical Accuracy: Technical English often requires complex
grammatical structures, such as passive voice, conditional sentences, and noun
phrases, which can pose significant challenges for non-native speakers.

° Cultural Nuances: According to Tkach, G. S., & Kudryavtseva, N. S. in
Peculiarities of reproducing culturally specific information when translating technical
instructions from English into Ukrainian [4, p. 152], cultural differences in
communication styles, expectations, and norms can significantly impact the
effectiveness of technical communication. For example, directness and assertiveness
may be highly valued in some cultures, while indirectness and politeness may be
preferred in others.

° Cognitive Load: Learning a new language while simultaneously
grappling with complex technical concepts can significantly increase cognitive load.
This can lead to difficulties in processing information, organizing thoughts, and
effectively expressing ideas in writing.

° Lack of Confidence: ESL learners may experience anxiety and lack of
confidence when writing in a foreign language. This can hinder their ability to
express their ideas effectively and may lead to self-censorship.

The Importance of Contextualized Learning

Effective teaching methodologies for ESL technical communication must go
beyond rote memorization of vocabulary and grammar rules. A contextualized
learning approach is crucial, emphasizing the application of language skills within
authentic engineering contexts. This can include:

° Case Studies and Real-world Projects: Engaging students in real-world
projects, such as developing user manuals, creating technical reports, or presenting
design proposals, provides valuable opportunities to apply their language skills in a
meaningful and authentic context.

° Industry Collaboration: Collaborating with industry professionals can
provide students with valuable insights into the expectations and demands of real-
world technical communication. Guest lectures, industry visits, and mentorship

programs can offer valuable exposure to industry standards and best practices.
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° Technology-Enhanced Learning: Utilizing technology-enhanced learning
tools, such as online platforms, language learning software, and collaborative writing
tools, can enhance the learning experience and provide students with valuable
resources.

The Role of Cultural Awareness

Mishchenko A. L. specifically highlights that cultural awareness is crucial for
effective communication in a globalized world in her Localization and
internationalization of translation in the context of intercultural communication
[5, p. 151]. ESL learners need to develop an understanding of how cultural values and
norms influence communication styles, expectations, and the interpretation of
information. This includes:

° Recognizing and respecting cultural differences in communication
styles, such as directness, formality, and the use of humor.

° Understanding the importance of cultural sensitivity when interacting
with colleagues and clients from different backgrounds.

° Adapting communication styles to suit the cultural context of the target
audience.

Teaching ESL technical communication to future engineers requires a
multifaceted approach that addresses the unique challenges faced by ESL learners.
By focusing on developing strong foundational language skills, integrating practical
applications, fostering cultural awareness, and utilizing innovative teaching
methodologies, educators can equip students with the essential communication skills
they need to succeed in today's globalized engineering landscape.

As we can see, teaching English as a Second Language to future engineers
presents distinct challenges, particularly in the context of technical documentation.
Effective instruction must transcend general English proficiency, focusing on
specialized terminology, precision, conciseness, and cultural nuances inherent to
technical communication.

Conclusion

Addressing these challenges requires a multifaceted approach. Integrating real-
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world projects, industry collaborations, and technology-enhanced tools to provide
authentic learning experiences, emphasizing the impact of cultural values and norms
on communication styles and expectations, and building a strong foundation in
grammar, vocabulary, and critical thinking skills while addressing the unique
challenges faced by ESL learners in technical writing, such as vocabulary acquisition,
grammatical accuracy, and overcoming anxiety are all indispensable elements of a
productive curriculum for teaching ESL technical documentation creation for future
engineers.

By implementing these strategies, educators can equip ESL engineering
students with the essential communication skills to thrive in a globalized and

increasingly interconnected professional environment.
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IHiBens ApTem BiTasiiioBuu

3100yBay apyroro (Marictepcbkoro) piBHs Buioi ocBitu ®OMKTO,
bepasHChbKU AepKaBHUN MTEJAarOr1YHUI YHIBEPCUTET

AHoTanisi: Y cTarti AOCTIIKEHO PoJib HMU(PPOBUX TEXHOJIOTIH sK ApaiiBepa
BIUTMB Ha €KOHOMIKY, OCBITY, MEAULIMHY, KYJIbTYPY Ta MOJITUKY, & TAKOXK OKPECIECHO
BHUKJIMKH 1T (pOBI3aIllii.

KuarouoBi cjaoBa: 1udpoBi TexHousorii, mu@posizauis, TpaHchopmallis

cycmiibeTBa, [HaycTpis 4.0, IITYYHUN 1HTEICKT.

AxTyanbHictb. LUppoBI TEXHOJOri € OCHOBOIO Cy4YacHOI NIOOAJIBHOI
TpaHcdopmarlii, TPOHUKAIOYN Y BC1 aCMIEKTH KUTTS cycrinbcTBa. LI TyuHMit 1HTENEKT,
Benuki gaHi (Big Data), Intepuer peueit (IoT), OnokueiiH Ta KBaHTOBI OOYMCIICHHS
CTBOPIOIOTh HOB1 MOXKJIUBOCTI JIJIS PO3BUTKY €KOHOMIKH, OCBITH, HAyKH, MEIUIIUHH,
KyIbTYpH Ta TMONITHKU. BogHOouac BOHM MOPOPKYIOTh HOBI BUKIHMKH, TakKl SK
uudpoBa HEPIBHICTh, 3arpo3u KOHQIAEHIINHOCTI, KibepOe3neka Ta HEOOXITHICTh
aganTamii 0 IIBUAKAX TEXHOJOTIYHUX 3MiH. AKTyalbHICTh Ili€l TeMHU
MIITBEP/KYETHCS 3POCTAIOUOI0 POJUTI0  LUQPOBI3aIii y TII00aIbHUX TPEHIaX,
30KpemMa y BIpoBakeHH1 KoHrentii [HaycTpii 4.0 Ta moOymoBi cTajaoro CycrijibCTBa.

Meta pociaimkennsi. IlpoanamizyBat BIUTMB IMGPOBUX TEXHOJOTIH Ha
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OKpPECIIUTH SIK TIEpeBarv, Tak 1 BUKIUKH, a TAKOXX HaJaTh pPEKOMEHJAIll HIoAo iXx
€(eKTUBHOTO BIPOBAKCHHS.

Metoau nmocaimkennsi. s JOCATHEHHS METH  JOCHIIKEHHA  Oynu
BUKOPUCTaHI METOAM aHadi3y, TMOPIBHSIHHS, Yy3arajJbHEHHS HayKOBO-TE€XHIYHOI
JTEpaTypu, a TaKOX JIOCHIHKCHHS MPAKTUYHUX KEWCIB BIPOBAKEHHS IUMPOBUX
TEXHOJIOTIH y PI3HUX TaTy3sX.

CytHicTs aociaimkenHs. [{udposi TexHOmOTrii cTamm OAHUM 13 TOJOBHHX
pYIIIiB 1HHOBAIIM Y CY4aCHOMY CBIiTi, III0 3HAYHO BIUIMBAIOTh Ha PI3HI aCIEKTH
CYCHJIbHOTO XUTTA [1]. B ekoHOMIII BOHU 03BOJIAIOTH aBTOMAaTH3YBaTH IPOLIECH,
ONTHUMI3yBaTH YIpPaBIiHHSA pecypcaMH Ta CTBOPIOBAaTH HOBI O13HEC-MOJENI.
BukopuctanHs BeJMKUX JaHUX Ta IITYYHOTO 1HTENIEKTY CIPHUS€ MPUUHATTIO
OOTPYHTOBaHUX pIillIEHb, sIKI 0A3yIOThCSI HA aHaJ131 BEIUMKHUX 0O0cCATIB 1HQopMmaii. Y
CHUCTEeM1 OCBITHU IHU(POBI TEXHOJOTIi CHPHUSIOTH BIPOBAKEHHIO JUCTAHIIMHOTO
HaBYaHHS, aJalTHUBHUX CUCTEM, IO BPAaXOBYIOTh 1HJUBIAyadbHI MOTpeOU YUHIB, a
TaKkoXX nomupeHHto konuenuii lifelong learning (HaB4aHHS MPOTATOM yChOTO JKUTTH).
VY MeaMuMHI TEXHOJIOTI] JOMOMAaralTh MPOBOIUTH AIarHOCTUKY 3a gomnomororo 1111,
pO3pO0ATH HOBI Tpenapard Ta 3A1MCHIOBATH JUCTAHI[IWHUA MOHITOPUHT CTaHy
Mari€eHTiB [2].

ComianpHa cdepa TakoXK 3a3HA€ 3HAYHUX 3MIH 3aBIsSKH  IudpoBizailii.
CoulanbHi Mepexi Ta MmiaaTGopMu CTaldM KJIIOUOBUMH IHCTPYMEHTAMHU KOMYHIKalli,
IpOMaJIChKOI aKTUBHOCTI Ta OOTOBOpEHHs corianbHuX Tmpodnem. TexHomorii
PO3YMHHUX MICT (Smart city) CIpUsIIOTh MIJBUILEHHIO SIKOCTI )KUTTA 4epe3 e(PEeKTUBHE
VIPABIIHHS TPAHCIIOPTOM, €HEPropecypcaMu Ta KOMYHaJbHUMHU mociayramu [3, 4].
Boanouac, nudposizaiiiss CTBOPIOE HOBI BHKJIMKU: IU(DPOBY HEPIBHICTh, PHU3UKH
BTpaTu KOHQI1ICHIIHHOCTI, a TAKOXX MUTAHHS €TUYHOCTI BUKOPUCTAHHS JTaHUX.

[MudpoBi TexHONIOTII CHpaBISIOTh, OaraTOrpaHHUN BIUIMB HA Pi3HI ACIEKTH
KUTTS cycniabcTBa [5]. Y cdepi exoHOMIKM aBTOMAaTH3allis, BIPOBAHKCHHS
OJIOKYEHHY Ta BHUKOPUCTAHHSI BEJIIMKUX JAHUX BIJKPHUBAIOTH HOBI MOXJIMBOCTI JJIS
013Hecy, MPOTE 3arpOKYyITh CKOPOUEHHSIM POOOYNX MICIIh y TPAAUIIIHHUX CEKTOpax,

o0 BuUMarae nepekBamidikaiii npamiBHUKIB. OCBITHIA NpoIEC 3HAYHO 3MIHUBCS
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3aBJSKH BIPOBA/DKCHHIO OHJIAMH-HABYaHHA Ta IHTEPAKTUBHUX IUIATPOPM, OJIHAK
npobieMa IoCcTyny 10 HUGPOBHX TEXHOJNOTIH y MESKHX perioHax 3aluIIaeTbCs
aKkTyalibHOI0. Y comianbHiil cdepi mudposizaiis 3ade3neuye OUIbIIY MPO30PICTh
JEpKABHOTO YIIPaBIIHHA, CIPHUSE€ TPOMAJCHKOMY KOHTPOIIO Ta Y4YacTi, MpOTe
BOJIHOYAC CITPHUSIE TTOIIUPEHHIO JIe31H(popMalrii [6].

ETnunl nutaHHSA CTalOTh Jedaii BaXXIUBIIMIMMU B yMoOBax IMdpoBsizaiii.
AJTOPUTMHU IITYYHOTO I1HTEJNEKTY Ta BEIHMKI JaHI NMOTpeOylIOThb KOHTPONIO 3a iX
BUKOPHUCTAHHSIM, a0M YHUKHYTH JUCKPUMIHAIII1, TOPYILICHHS NIPaB Ha MPUBATHICTh Ta
MmaHinymsmi. [udpoBa HepiBHICTP MDK KpaiHAaMH Ta pPETIOHAMH 3aJIMIIA€THCS
CYTTEBUM 0ap’epoM yisl io0aabHOro rporpecy [7].

OcHOBHI BHCHOBKH. [[OCHIPKEHHS MiATBEPIXKYE, 10 ITUGPOBI TEXHOJOTII €
MOTY>KHUM THCTPYMEHTOM TpaHc(opMallli CyCHiIbCTBa, SIKUM CIPUS€ 1HHOBALIAM Ta
MIIBUILEHHIO ePeKTUBHOCTI B OaraThox cdepax. [IpoTe ix BIpoBagKeHHS BUMAarae
PETENLHOIO aHalli3y, €TUYHOTO PEry/IOBaHHS Ta CTBOPEHHS YMOB JJIsi PIBHOTO
JOCTYIly 1O TeXHOJOrid. [[ns mporo HEOOX1THO PO3BHMBATH LHU(PPOBY I'PAMOTHICTb
HAaceJIeHHs, 3a0e3neuyBaTd IMPO30PICTh BUKOPUCTAHHS JaHUX 1 CTBOPIOBAaTH
miargopmu s mioGaneHoi  cmiBopati. [{udpoBi TexHosmorii — e He Jumie
THCTPYMEHT JIJIsl TOKPAIIICHHS )KUTTS, ajie ¥ JpKepesno HOBUX BUKIMKIB. EdexTuBHe Ta
€TUYHE BHUKOPHUCTAHHS LHUX TEXHOJOTIH CTaHE KIIOYEM JI0 CTaJOr0 PO3BHUTKY

cycnuibeTBa y XXI cTomiTri.
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YK 004.946:371.315
BUKOPUCTAHHS BLENDER 3D Y OCBITHBOMY CEPEJOBHUII

AJiekceeBa I'anna MukoJiaiBHa,

K.[IE€JI.H., IOLEHT,

I'op6aTtiok Jlapuca BacuiiiBHa,

K.IEJ.H., TOLEHT,

OBcsannikoB Ouekcanap CepriiioBuy,

K.[I€JI.H., JIOLEHT,

Aroakin Imurtpo OsexkciiioBuy

3100yBay Apyroro (Marictepchbkoro) piBHs Buioi ocBitu @OMKTO,
bepasHChbKU 1epKaBHUN MEJAarOriYHUI YHIBEPCUTET

AHoTamisi: Y cTaTTi pO3MVISIHYTO BHUKOpHUCTaHHS mnporpamu Blender y
HaBYaJbHOMY IIpolieci, 11 (yHKIIOHAIbHI MOXIJIUBOCTI, TEpEeBaru s PO3BUTKY
MaTeMaTUYHUX 1 TBOPUYMX HABUYOK, 4 TAKOXK MEPCIICKTUBH BIPOBAHKCHHS B OCBITHE
CepeIOBHIIIE.

Kuarwuosi ciaoBa: Blender, 3D moaemtoBanHs, ocBiTa, IU(PPOBI TEXHOJIOTII,

HaBYaJIbHUM TIPOIIEC.

AKTyalbHICTb. Y Cy4YacHOMY CBITI, J€ UH(PPOBI TEXHOJOTIi CTPIMKO
po3BUBaOTHCA, 3D MO/IETIOBaHHS € BaXKJIMBOIO CKIIAZIOBOIO 0araThOx raiy3eil, TaKux
K KIHOIHAYCTpis, ITpOBUM IW3aiiH, pekiama Ta aHiMamis [1]. AKTyaJbHICTB
JOCIIKEHHSI 3yMOBJIEHa HEOOXIHICTIO MIArOTOBKM KBaji(ikoBaHUX (PaxiBLiB, SKi
BOJIO/IIIOTh Cy4YaCHHUMU TporpaMHuMu 3acoOamu miis 3D monemtoBanHs. Blender e
VHIKQJIbHUM 1HCTPYMEHTOM, SKUH TIOE€IHYE OCTYIHICTh, (DYHKI[IOHAJIBHICTh Ta
MPOCTOTY BUKOPUCTAHHS, IO POOUTH MOro i7eadbHUM BHUOOPOM JJII OCBITHBOTO
nporecy [2].

Merta nociigzkeHHsi: aHali3 MOXIMBOcTel nporpamu Blender nnst inTerparii
B HABUAJIbHUM IIPOLIEC, BHU3HAYCHHsS 1i NepeBar y pPO3BUTKY HaBW4oK 3D
MOJICITFOBAHHS Ta OOTPYHTYBaHHS 11 EPCTIEKTUBHOCTI JJIS MiITOTOBKHU (haxXiBIliB.

Blender 3D — me moryxHuUil 1 O€3KOIITOBHHI IHCTPYMEHT MJIsi CTBOPCHHS
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TpUBUMIpPHOT rpadiku, aHiMallii, Bi3yalbHUX €(eKTIB Ta IHTEPaKTUBHUX
3D-nmomarkis. Moro 3pocTaioda TONYIAPHICT POOMTH HOTO  HE3aMiHHHM
IHCTPYMEHTOM Yy HaBYaJIbHOMY IMpolieci, OCOOJMBO B rajay3l au3aiiHy, aHiMmarlii,
pPO3pOOKH Irop Ta IHIIMX TBOPUUX HampsiMkax. Ane dyomy came Blender? Ha ue €
JEKUIbKa PUYXH, CEPeJl IKUX TOJIOBHUMU € HACTYIHI: be3KOMTOBHICTh - a0COMIOTHO
oeskomroBHui Blender 3 BIAKPUTHM BUXITHUM KOJAOM € JAyXe (alHOI0
anprepHaTHBOl0 3DMax a6o Maya /1 HaB4aabHUX 3akiamiB [3]. 3pydHICTh — SKIIO
moch MOXkHa cTBopuTH y Blender — 1e MoXHa CTBOpUTH JEKUIbKOMA CIIOCOOAMH,
cepeln SKuX MOXKYTh OYTH SIK OUEBHIHI, TaK 1 30BCIM HECIIOAIBaHI. AJie 1 HE 3aBaKae
OCBOIOBATH 31 MOJICITIOBAaHHS HABITh IIKoJsipaM. baratodynkmionaneaicTs — Blender
JI03BOJISIE HE TUIBKKA CTBOpPIOBATH 311 Mojeni, ale ¥ Mae (yHKIT CKYJBITIHTY,
PUITIHTY, aHIMallli, TEKCTYpyBaHHIO, NPOLEIYPHOMY CTBOPEHHIO MarepiaiiB Ta
reoMeTpii, peHaepy ta 6arato iHmoro. Lle yce 103BoJisie CTBOPIOBATH MOBHUM LIMKII
CTBOpPeHHS 31 Mojenei abo aHimalli 0e3 BHUKOPHUCTaHHS I1HIIMX IPOTrpaM.
[Ipodeciiinuii piBerb — xouya Blender yacTo MO3MIIOHYIOTH AK IHCTPYMEHT IS
HOBAYKIB Ta IIKOJSPIB, ajie 1€ Jy>Ke MOTY>KHUU IHCTPYMEHT Yy pyKax ImpodecioHaia
[4]. Woro incTpyMmenTapiii Ta pecypcH M03BONSIOTH CTBOPIOBATH OyIb-IIO, a
MOXJIMBICTh TIIKIIOYATH aJJOHM Ta CTBOpIOBaTH cBoi poOmare Blender
MO-CTIPaBKHbOMY  HEOOMEXKEHHM y  CBOIX  MOXIMBOCTAX  IHCTPYMEHTOM.
CninbHoTa - o Blender gyxe Oarato yu0oBuX MarepiaiiB sIK JIJisi HOBAuKiB, TaK 1
uist mpodecioHaniB. binpliie TOro — BOHM TMOCTIHHO TOMOBHIOIOTHCS, TOMY IO
Blender nume 30iiblrye 00epTH NOMYNSIPHOCTI. SIK CTBOPUTH MOJENI JUIsl TpPH,
aHiMaIlito abo HaBiTh MOBHOILIIHHUK (PUIBM 31 crienedekTamMu — yce 1e BXKE JaBHO
OIHCaHO, PO3MKICAHO Ta MEPENHCAHO.

[le yce 3BicHO (aitHO Ta 3BYy4YHTh HOyXe€ NPUBAOIUBO, aje K II€ MOXKHA
BUKOPUCTATH y HaBuaibHOMY mporieci? OcHoBu 31 MozemtoBaHHA. Hixkomy He
3aBaJINTh BUBUYMUTU OCHOBH 31 rpadiku, 0COOJIMBO B yMOBaX Cy4acHOTO CBITY, KOJIU
0e3 31 rpadiku HEMOXKIUBO YSBUTH co01 O10KOacTep, MysbTdiiapM ado rpy [5].

Po3BuToK MaTeMaTHYHUX HABUYOK. [lipaxyHOK MOJITOHIB, PO3MIPY TEKCTYD,

CKJIQJHICTh aHIMalli Ta BUTpPATH PECypCIB KOMIT'IOTEpA Ha yce e — L€ JuIIe
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noyaTok. [oBHOIIIHHA MaTeMaThKa MOYMHAETHCS, KOJIU OCHOBU 37 MOJETIOBAHHS
NpONCH] 1 MOYMHAETHCS BUBUEHHS MPOLEAYPHOI TreHepaiii CKIaJHUX TEKCTyp Ta
reomMeTpii 3a Jomomoror (QyHKINH, IIyMiB Ta MaTeMaTHYHUX omeparliid. Hamo
MaJroBaTH 4K TEKCTYpY, KOJIU ii MO’KHA 3aMIHUTH ABOMA (POpMyJIaMH Ta 3areKkTH 3a 5
xBWIMH? Haio BuTpauaTd THXKIEHb Ha MOJIENIOBaHHS CKJIAJAHOTO 00 €KTY, KOJIU
MOXHA BHUTPATUTU 2 TOAMTH HA CTBOPIOBaHHS Moaudikatopa, SKUH JT03BOJIUTH
poOuTn cKiamHi MaHimyssaii 3 abcomoTHO JOOMM 00°ektoM? OcCh MO Take
CIIpaBXHE 37 MOJETIOBAHHS [6].

P03BUTOK TBOpYMX HAaBUYOK. 3/ JO3BOJISIE CTBOPUTU OyAb-1110, MAIOYH JIUIIE
KOMIT'IOTEp Ta OaXaHHSA. IO BHWJE JOPOXKYE — PETYIAPHO 3aKyIUIATH KYyIy
MarepiaiiB JJii TBOPUOCTI a00 3aKyNHUTH MAPTIIO KOMIT IOTEPIB Ta HE OOMEXKYBaTH
Y4YHIB y CBOill (paHTa31i?

[[IBuakuii pe3ynabTaT. YoMy JIFOAM NIBUJIKO KUIAIOTh MIOCh ckiaagHe? Tomy o
BOHHU HE OTPUMYIOTh TOTO PE3YJIbTaTy, IKUH OYIKyBaIU. | SIKIIO Y TOPOCIHX € SIKACh
BUTPUMKA Ta TEPIUISYICTb, TO y JITEH ii Habararo MeHIle, TOMy JJI1 HHUX € JIyXKe
BAYXJIMBUM HASIBHICTH IIBUJKOTO pe3yibTary. | 31 MoAentoBaHHs MOXe M HOro JaTu.
JliTH — 11e TBOPUI JIFOAH, SIK1 MOMIO0II0TE 1BITACTI Ta 1ikaBi pedl. I Blender moxe im
1e jnatu. bykBanbHO 3a TOAMHY MOJENIOBaHHS MOXXHA CTBOPUTH LIOChH, 110 MO>KHA
Ha3BaTU IIKABUM pe3yslbTaToM, a i€ 3a 15 roauH 3poOUTH 1€ KOJbOPOBHM,
LBITACTUM Ta sicKkpaBuM. JluThHa Oyjae HassBHO OayuTH, 110 BOHA BXE JOCTHUIJIA
pe3ynbTaTy. A 1€ JUIIE TOYaTOoK.

OcHoBHi BucHOBKH. Blender € yHikanbHUM 1HCTpYMEHTOM [Jisi HaBYaHHs 3D
MOJIETIIOBAHHIO, SIKHI MOEIHYE MPOCTOTY BUKOPUCTAHHS 3 TIOTY>KHUM (DYHKITIOHAJIOM.
Moro inTerpariiss B OCBiTHiif Ipolec crpuse MiAroToii KBamibikoBaHux (haxisiis,
3IaTHUX aJanTyBaTUCS O BUMOT CY9acHOTO IIU(PPOBOTO CYCIUILCTBA. 3aBISIKH CBOIN
6araTo(pyHKI10HAIBHOCTI, TOCTYITHOCTI Ta aKTUBHIN MIATPUMIII CIIBHOTH, Blender €
HalKkpaluM BUOOpoM st HaBuaHHs 3D MOAENIOBaHHIO B yMOBAaX Cy4yacHOTO CBITY.
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V]IK 376
IHKJIFO3UBHA OCBITA SIK ®AKTOP COIIAJIBHOI IHTETPAIIII

Bypaaka Harauis IBaniBHa,

K.0.H., BUKJIaJay , CIICLIaTICT BUILOI KaTeropii

bina Oaena OuiekcanapiBHa,

Buxknanau, cnerianict BUIOT KaTeropii

Onecbkuii TOProBEIbHO-EKOHOMIYHUHN (haXOBUM KOJIEK
Opneca, Ykpaina

AHoTtanisi: B ocranHi poku 0arato yBaru NpUIIISETHCS 1HKIIO3UBHINA OCBITI
K €PEKTUBHOMY 1HCTPYMEHTY COIliaJbHOI IHTETpallii AiTel 3 0COOIMBUMH OCBITHIMU
notpebamu. Ponp 1HKIIO31T y CTBOPEHHI CHPUSATIMBUX YMOB JUIsl PO3BUTKY
OCOOHMCTOCTI Ta MOJ0JIaHHI Oap’e€piB y CIUJIKYBaHHI Ta (POPMyBaHHI TOJEPAHTHOTO
CYCITUIBCTBA HAI3BUYAITHO Ba)KIIMBA.

Kiarwo4oBi cjoBa: iHKII03UBHA OCBITa, 0COOJIMBI OCBITHI MOTPeOH, MOAOJIAHHS
Oap’epiB, PO3BUTOK OCOOMCTOCTI, CoOlllaJibHA I1HTErparlis, TOJEPAHTHICTh, OCBITHE

CepeIOBHIIIE.

[HKITI03MBHA OCBITA — 1€ KIOYOBHI MPUHILIUI CTBOPEHHS PIBHUX MOKIIMBOCTEMN
JUIL  BCIX Y4YHIB, HE3aJle)KHO BiJ iXHIX (PI3SUMYHUX, KOTHITUBHHX YU
COIIAIbHO-EKOHOMIYHUX ~ BiAMIHHOCTEW. Haj3Bu4ailHO BaXXJIMBO  CHPUNAHATTS
PI3HOMAaHITHOCTI Ta BU3HAHHS BHYTPIIIHBOI I[IHHOCTI KOKHOI OCOOMCTOCTI SIK OCHOBH
(dhopMyBaHHS TOJEPAHTHOTO Ta 3TYPTOBAHOTO CycHuIbCcTBa. [lepeBaru 1HKIIO3UBHOTO
MOiAXOAy  MOJMSIraloTh  30KpeMa B PO3BUTKY  MOYYTTS  NMPUHAIEKHOCTI,
CHIBIEPEKUBAHHS Ta COMLIaIbHOT iHTErparii [1].

Cucrema OCBITH Tij] Yac BIIPOBA/KCHHS 1HKITIO311 CTUKAEThCS 3 Oap’epamu
CTaBJICHHSI, OOMEXKEHHsI PECypCiB 1 HEOOXIJIHICTIO cucTeMHUX pedopm. EdexrruBHa
peamizaiisi  1HKJIIO3UBHOI  OCBITH  MOTpeOye  KOMIUIEKCHOI  TpaHcdopmairii
3aKO0HOJ1aBuO1 06a3u, iHAHCYBAHHS, MOHITOPUHTY Ta METOJUYHHX ITiTXO/TIB.

[HKTI03MBHA OCBITA € JAMHAMIYHMM MPOILIECOM, CHPSIMOBAHUM HAa CTBOPEHHS

353



YMOB JUIsl coljiami3allii, pO3BUTKY OCOOHMCTOCTI Ta AaKTHUBHOi ydacTi MiTed 3
OCOOJIMBUMH OCBITHIMH TTOTpeOaMu B TPOMAACHKOMY KUTTI. [HHOBaIiitHI MiIX0au Ta
ajanTarisi 10 3MIHHUX NOTpeO Y4YHIB CHPUAIOTH BUXOBAHHIO MOKOJIHHS, 3/1aTHOTO
pPOOUTH 3HAUYHUN BHECOK y PO3BUTOK PI3HOMAHITHOTO 1 TOJIEPAHTHOTO CYCHIIbCTBA
[2].

[HKITI03MBHA OCBITA € OCHOBOIO JUIsl CTBOPEHHS PIBHOMPABHOTO Ta BIIKPUTOTO
CYCIIJIbCTBA, K€ BU3HAE LIHHICTh KOXHOI OCOOMCTOCTI Ta ii BHECOK Yy CHUIbHOTY.
Bona cnpsiMoBaHa Ha 3a0e3ne4eHHs] PIBHOTO JOCTYIY 0 HaBYaHHS JIS BCIX JITEH,
HE3JIC)KHO B (DI3WYHUX, KOTHITUBHUX YU COIIAJIBHO-EKOHOMIYHUX OCOOIMBOCTEH
[3]. OCHOBHMII NPUHLIHUII LIOTO MIAXOAY MOJISITa€ y COPUUHITTI PI3HOMAHITHOCTI Ta
PO3BUTKY TMOYYTTS MTPUHAIECKHOCTI, IO CHPUSE BUXOBAHHIO TOJIEPAHTHOCTI,
CIIBUYTTS Ta COLIAIBHOI BIJMIOBIIAJIBHOCTI.

[HKTI03MBHA OCBITa BUXOAUTH 33 MEXKI KJIAcCHOI KIMHATH, BIUIMBAIOYM Ha
CYCIIiIbHI BiJHOCHHH, MpalleBIaIlTyBaHHs, CHIIKyBaHHS Ta JA03BLLIA. Ii peamizais
nependadae CTBOPEHHS TOOPO3UWINBOTO Ta CIPHUITINBOTO CEPEOBHINA, M0 YCYBa€
Oap’epu Ta nepenkokae nuckpuminariii [4]. OcoOnuBy yBary npuIulieHO ajganTariii
OCBITHIX TpOrpaM, 30KpeMa po3poOLl IHIMBIAyalbHUX HABYAJBHUX IUIAHIB 1
BUKOPUCTAHHIO KOPEKIIWHUX METOJIUK IJsl TIATPUMKHA PO3BUTKY Ta COIaIbHOI
iHTerparii 1iTei 3 0cCOOJUBHUMHU OCBITHIMHU ITOTpeOamMu.

Po3BUTOK 1HKITIO3UBHOI OCBiTH, TOUYMHAETHCS 3 1960—70-X pokiB, KoIU pyX 3a
mpaBa JIIOAWHHU CIPUSAB IHTETpallii JiTell 3 OOMEKEHUMH MOKIUBOCTSIMU JO
3arajJbHOOCBITHIX  3akiajiB. EdeKTUBHE BOPOBAJKEHHS 1HKIIO31i  BUMAarae
KOMIUIEKCHOTO MIXO/y, 1110 BKJIOYAE MiATOTOBKY MEAaroriB, aJanTaiiilo HaB4aabHUX
pecypciB Ta (QOpMyBaHHS TO3UTHBHOTO CTaBJCHHS [0 [ITed 3 OCOOJMBHMH
notpebamu [5]. Mojenb 1HKIIO3UBHOIO HaBYaHHS MOXe Oa3yBaTHUCS Ha TPbOX
KJIFOUOBHUX KOMITOHEHTAX:

1. InauBinyanbHi 0cO0JIMBOCTI JOMTHMHH — OIllHKa KOTHITHBHOTO Ta
ncuxo(i3uyHOTO PO3BUTKY.

2. OcBiTHE cepeoBHIIle — CTBOPEHHS a/IaITOBAHUX YMOB ]Il HABUYAHHSI B

KJ1acax.
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3. Pecypcu Ta MeTOIMKHM HABYAHHSA — BUKOPUCTAHHA THYYKHX MPOTpam 1
MaTepialiB JJid 3aI0BOJICHHS TOTPeO y4HiB.

[HKITFO3MBHA OCBITa € HE JIMIIIE TiJX0JI0M JI0 HaBYaHHS, a ¥ (dinocodiero, 110
CIpuUs€ CTBOPEHHIO iHTErPOBAaHOI Ta TapMOHiMHOI rpomamu. i BHpoBagKeHHS
noTpedye pedopM y 3aKOHOJIABCTBI, (hiHAHCYBAaHHI Ta MOHITOPUHTY PE3yJbTaTiB, a
TaKOX AaKTUBHOTO 3aJly4€HHS CYCIUJIbLCTBA J0 MIATPUMKHU 1HKIO31T SIK OCHOBH
COLIIANIbHOT 3TYPTOBAHOCTI.

TakuMm YWMHOM, 1HKJIIO3UBHA OCBITa PO3IJIAJAETHCA K  CTPATErYHHMA
IHCTPYMEHT PO3BUTKY IEMOKPAaTUYHOTO Ta CIPABEAJIMBOTO CYCHUIBCTBA, Y SIKOMY

KOKHA IUTUHA Ma€ MOXKJIMBICTh peaji3yBaTH CBiil MOTEHITIAI.

CIIMCOK JIITEPATYPH
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VK 378:881.111.
QR-KOJ1 Y KOHTEKCTI 3AHSITH
YKPATHCBKOI MOBHU TA JITEPATYPU

I'elinen Amiia MuxaJiiBHa,

BHKJIa/1a4,

Ap:xkanyxina CpiTiiana BacuiiBHa,

BHKJIa/1ad,

ITepuoBa Osena BikTopiBHa,

IPAKTUYHUHN ICUXOJIOT,

Jpo:xenko Bosogumup BiraniiioBuy,

CTYJIEHT,

KomyHnansHuit 3akmnan «XapkiBcbka I'yMaHITapHO-
nejaroriyia akajemis» XapKiBCbKol 00JacHOI paau
M. XapkiB, YKpaiHa

AHoTanisi: ABTOpU pO3MVISIIAIOTE MOXIMBOCTI Ta NEpPEBar BUKOPUCTAHHSA
QR-Kk0/11B HA 3aHATTAX YKpAaiHCHKOI MOBH Ta JIITEPATYypU K CY4aCHOTO 1HCTPYMEHTY
JUIsL 1HTEPAKTUBHOTO HaBuYaHHA. PO3IIIIHYTO mepeBaru TEXHOJIOTI, il BIJIUB Ha
3aIly4eHICTh 37100yBadiB OCBITH 1 €(EKTHBHICTh OCBITHROTO Imporiecy. HaBeneHo
npukiaaan 3acrocyBaHHs QR-komiB, 30Kkpema JOCTYyN J0 BIPTyaJIbHHX EKCKYpCii,
IHTEPaKTUBHMX 3aBJIaHb 1 JOJATKOBUX MarepianiB. Takui miAxil COpHsE PO3BUTKY
1M(poBOT TPAaMOTHOCTI Ta MBUIIEHHIO IHTEPECY 10 HAaBYAHHS

Karouosi ciaoBa: QR-kom, 3100yBavi OCBITH, OCBiITHI TEXHOJOTIi, mUdpoBa

I'PaMOTHICTb.

VY cywyacHOMy CBITI HU(POBI TEXHOJOTIi CTalOTh HEBIJEMHOI YacCTUHOIO
HaBYaJILHOTO mporecy. Bukopucranus QR-ko[iB Ha 3aHATTAX YKpAiHCHKOI MOBH
BIJIKPUBAE HOB1 MOXJIMBOCTI JIJISi 1THTEPAKTUBHOTO Ta edeKTUBHOTO HaB4aHHs. [leit
IHCTPYMEHT HE€ JIMIIE CHPOLIy€E€ TOCTYI 10 HaBYaJIbHUX MaTepiajiB, a W CIpuse
PO3BUTKY IU(PPOBOT TPAMOTHOCTI YUHIB.

Baxnusictb BukopucTaHHS QR-KOIIB Ha 3aHATTSIX YKPaiHChKOI MOBH.
[TinBumienns iHTepecy 10 HaBuaHHS. CTyAEHTHU 13 3aI0BOJIEHHSIM BHUKOPUCTOBYIOTH
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ra/DKETU Ha 3aHITTSX, 0 POOUTH MPOIIEC HABYAHHS OUTBII 3aXOTUTIOIOYNM.

1. HIBuakuil JOCTYN 10 pecypciB. 3aMiCTh TOBrOro MOIIyKy MarepialiiB y
OiAPYYHUKY 4Yd B [HTEpHETI, y4HI MOXYTh IIBHJIKO TEPEUTH 3a TOCHIIAHHSAM,
CKaHyIO4H KOJI.

2. PizHoManiTHICTh (dopMmaTiB HaB4YaHHsA. BukopucranHs aymio- Ta
BiJleOMaTepialiB, IHTEPAKTUBHUX TECTIB YW BIPTYaJIbHHX €KCKYpCI pOOUTH YPOKHU
OLTBIIT TUHAMIYHUMU.

3. [nauBigyanizaimisi HaBYaHHA. YYHI MOXYTh MPAIIOBAaTH y BJIACHOMY
TEMII1, ONPaIbOBYIOYH MaTepiaiu, 3akooBaHi B QR-komax.

[Tpuknaau BukopuctanHs QR-KO/IB Ha 3aHATTAX YKPaiHCHKOT MOBHU

1. Jloctyn no oHnalH-3aBIaHb. Bukiiagad Mo)ke CTBOPIOBATH 1HTEPAKTHBHI
TECTH, TPAMaTH4YHI BOPaBU YU AUKTAHTU Ha miatdopmax, sik-oT Google Forms abo
LearningApps, Ta HajjaBaTu 70 HUX AocTyn yepe3 QR-koau.

2. BipryanpHi ekckypcii. Y paMkax BHBYEHHS TBOPYOCTI MHUCbMEHHHKIB
YYHI MOXKYTh TIEPEXOJUTH 32 KOJOM JIO BIPTYaJIbHUX TYpIiB My3€sSMH, TIOB’ I3aHUMH 3
KUTTSM 1 TBOPUICTIO aBTOPA.

3. TpenyBanns BuMoBu. 3aBasku QR-kogam3no0yBadi OCBITH OTPUMYIOTh
JOCTYII J10 ayaio¢aiiIiB 13 MPaBUJIBHOK BUMOBOO UM JMKIIIE€IO TEKCTIB.

4, PobOora 3 Tekcramu.Bukiamay Moke  OUIMTHCS  HOJATKOBUMHU
Marepiazamu, HalpUKIal, CTAaTTAMU YU JITEPATYPHUMHU TBOPAMH, JIJISI TTOTIIMOICHOTO
BUBYCHHS.

[lepeBarn . QR-KOaM 3HAYHO TMOJIETIIYIOTH OPTaHI3aIlI0 3aHATTS, EKOHOMIIATh
Jyac Ta pO3BUBAIOTH MU(PPOBY KOMIETEHTHICTh. BUKIagauy MoXke JIETKO MiAroTyBaTH
MIKaBUM 1 HacHYeHW wMarepian, a y3700yBadl OCBITH OTPUMYIOTH 3PYUHHI
IHCTPYMEHT JIJIs1 OTTaHYBaHHSI TEM.

Ax mpairoe QR-xo1 y KOHTEKCTI YpOKIB jiTeparypu?

QR-kog — me rpadiuHui KoM, SKWKW MOYKHA JIETKO 3YHMTATH 3a JIOITOMOTOIO
cMmaptdona abo muaHmera. BiH MO)ke MICTUTH MOCUJIAaHHSI HA TEKCTH, B1JI€O, ayio,
IHTEpaKTUBHI BIIpaBUM a00 JO0JATKOBI MmaTepianu. [[is y4dHIB 1ie 3pydHHM CrHociO

OTpUMYBaTH 1H(pOpMaIito, a 1Jisl BUUTEISE — OPraHi3yBaTH Cy4yaCHUM ypOK.
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Inei Bukopuctanus QR-KO/IB Ha 3aHATTAX 3 YKPATHCHKOT JIITEPATypH.

1. BipryanpHi ekckypcii JiTepaTypHuMu My3esiMu. QR-Ko MOke BECTH J10
3D-typie my3esmu Tapaca IlleBuenka, Jleci Ykpainku abo IBana ®panka. lle
T03BOJISIE 37/00yBaYaM OCBITH TOOAYUTH, SIK BUTJISAA€ KIMHATA TMCBMEHHUKA Y HOTO
poOoue Mmicile, HaBITh SKILO MOi3Ka J0 My3€H0 HEMOKJIIUBA.

2. Hoctyn no Oiorpadiunux wmatepianiB. Ilin yac BUBYEHHS TBOPYOCTI
aBTOpa BUKJIaJa4 MOXE HaJaTh KOJ| 13 MOCHJIAHHAM Ha KOPOTKE BiJieo ado0 CTaTTIO,
10 CTUCJIO Ta I[IKaBO PO3IMOBIIAE MPO KUTTS MUCbMEHHUKA.

3. [HTepakTHBHI aHami31 TBOPIB. 3100yBadl OCBITH MOXKYTh CKaHYBAaTH KOJI
1 MEPEXO/IUTU 10 IHTEPAKTHUBHUX TaOJHIlb, TECTIB a00 MHUTAaHb ISl CAMOIEPEBIPKU.
Hamnpukinaz, mig yac aHamizy noesii MO>KHa CTBOPUTH TECT Ha BUSIBJICHHS OCHOBHHUX
o0Opa3iB 4 TEM TBODY.

4, Bineo - Tta aymiomarepiamu. QR-kogm MOXyTh BECTH 10 BIIEO 3
TeaTpaJbHUMH IMOCTAaHOBKAMH TBOPIB (Hampukial, «Kaiinamesa cim’s» abo «JlicoBa
MiCHs») ab0 ay/1103anuciB 3 JAekiamailieto BipmriB. e qonomarae 3m00yBayaM OCBITH
Kpalle CopuiMaT XyA0KH1 TBOPH.

S. Po3mivpenHst KOHTEKCTY. 3aHATTS MOKHA JIOMOBHUTHU 1ICTOPUYHUMHU a00
KyJIbTypHUMHU (haKTamH, K1 JTOMOMOXYTh Kpaille 3po3yMiTH TeKcT. Hampuknaza, 1o
BuBueHHS «Kartepunm» IlleBuyeHka MoOxHaA AOJATH KOJ 13 BiZ€O MPO CTAHOBHIIE
IHKU B TOTOYACHOMY CYCH1JIbCTBI.

6. [nmuBigyansHa Ta rpymnoBa poOota. Buknamgau eszeHrainii, mutaHHs abo
aHaJi3M) 1 JaTu 1X pI3HUM TpyrnaMm y4HiB. [le 3a0XOTUTh 40 KOMaHIHOI poOOTH Ta
AKTUBHOI y4acTi y 3aHSTTI.

[lepeBaru Bukopuctanus QR-ko/iB Ha ypokax JiTepaTypu

. 3anydeHicTh 3100yBauiB. BukopucTtaHHs cMapTQOHIB MiJl 4ac YpPOKY
BUKJIMKAE 3aIlIKaBJICHHS, @ IHTEPAKTUBHICTb MOTUBYE JI0 POOOTH.

. Exonomis vacy. YuHaM He MOTPIOHO IITyKaTH MaTepiaiu BPydHY — ycCe
HEOOX1HE JOCTYITHE MUTTEBO Yepe3 KOJI.

. HoctynHicTh  matepianiB.  HaBwambHI  pecypcu  3aJIMIIAIOTHCS

JOCTYITHUMH HaBITh MICAS 3aHATTA JUIsl TOBTOPEHHS abo CcaMOCTiIMHOTro
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OTIpAIIOBAHHS.

. PizHomanitHicTs QopmartiB. JliTepatypa okuBae uepes Biieo, aynio Ta
IHTEpaKTUBHI €JICMEHTH.

OTxe, Cy4acHI TEXHOJOTIi CTalOTh HE3aMIHHUM IOMIYHHKOM Yy HaBUYaHHI,
30KpeMa Ha 3aHATTIX YKpaiHChKOI MOBHM Ta jiTeparypu. OmHuM 13 eheKTHUBHUX
IHCTPYMEHTIB, SKHM JOlOMarae ypi3HOMaHITHUTH Ta MOJEPHI3YBaTH 3aHATTS, €
QR-xou.

QR-xoam cTalOTh UYyJOBHMM JIOMIOBHEHHSAM JIO TPAJUIIIHHUX METOMIIB
BUKJIaJaHHS . BOHM 03BOJSIOTH 3pOOUTH 3aHATTA OLIbII CYYaCHUMH, LIKABUMH Ta
HacMyeHUMHU. Takuil MiaXia JornoMarae He JUIIe Kpalle 3pOo3yMITH JIITepaTypHi
TBOPH, a ¥ CIpHsi€ PO3BUTKY KPUTUYHOI'O MUCJIEHHS, JAOCTIIHULBKUX HABUYOK 1
mo00B1 10 ynTaHHsA. Bukopuctanus QR-koaiB — 1e epekTuBHUN cnocid 3po0uTH

JiTepaTypy OJMK4O0I0 710 3700yBaviB OCBITH y IU(PPOBY €MOXY.

CIIMCOK JIITEPATYPHU:
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VK 796.011.1- 057.87(043.2)
LIIHHICHI OPIEHTALIi TA CTABJEHHSA CYYACHMX 3/JOBYBAYIB
OCBITH JIO ®I3UYHOI KYJILTYPH I CHOPTY

I'opaienko Ipyna AnartoJiiiBHa,

BUKJIaJ1a4y BUIIO1 KATETOpii ITUKIOBOT KOMICIi
(G13MYHOTO BUXOBAaHHS Ta 3aXUCTy YKpaiHU
BigokpemiieHOTo CTPYKTYPHOTO MiAPO3ILTY
«ABTOTPaHCIIOPTHUH (aXxOBUN KOJIEHK
KpuBOpi3bKOTO HAIIOHAJIBHOTO YHIBEPCUTETY
M. Kpusuii Pir, Ykpaina

AHoTanisi. Y naHiii po0OOTi, MIATOTOBJICHIM 3a pe3ylibTaTaMH OMUTYBaHHS
3100yBadiB OCBITH KpHBOPI3bKOrO HallOHAJIBHOIO YHIBEPCHUTETY, BiIOKpeMIeHOro
CTPYKTYPHOTO MiApo3ainy «ABTOTpaHcnopTHui (axoBuit konemxk KHY» ta yunis
3arajiIbHOOCBITHIX WIKUJI, MPEJICTABICHO Cy4YacHI TEHJEHIlI B MOBEAIHIN MiJJIITKIB
CTOCOBHO 3JIOPOB’SI Ta BIUTMB COIIAJIbHOTO OTOYCHHS Ha CTaH 3/I0POB’S CTYIACHTCHKOI
MoJoai. AHami3 OTPpUMaHMX JAHUX JO3BOJISE€ BHU3HAUUTH IIHHICHI Opl€HTAIl
3100yBayiB OCBITH Ta JOMOMOI'TH MailOyTHIM (paxiBLsIM OOpaTH MPIOPUTETH B JKHUTTI.

KarouoBi ciaoBa: cTyneHTChbKa MOJO/b, IIHHICHI oOpieHTanli, (iznyHa

KyJbTYypa, CIOPT, A03BLLISA, TPIOPUTETH.

IMocranoBka mnpodaemu. Cepen 3aaad, SKI CTOATh MEpell HE3ATEKHOIO
JIepKaBol0 YKpaiHa, € BUXOBAHHS JyXOBHO Ta (PI3UYHO 370POBOi YKPaiHCHKOI HaIlil.

[Ipotsirom yciel icTopii Hamoi AEp>KaBHOCTI BeJMKa yBara MpUIUIsIIac
pO3BUTKY (i3UYHOI KYJIBTYpH 1 CHOPTY cepea miTed Ta Moioml. OmHade, HIKOIH
(¢13u4HEe BUXOBAHHS IOHOTO IMOKOJIHHS HE HaOyBajO TAaKOro Ba)JIMBOTO 3HAYEHHS
JUTSL CYCHIIBCTBA, K y Hamil aHi. [IpoGnema migBuieHHs posi Gpi3udHOl KyJIbTYpH B
peanizauii Aep>KaBHOI MOJITUKH HIOJI0 BUXOBAaHHS (DI3UYHO 30POBOT0, MOPAIBHO
CTIAKOTO, TICUXIYHO YPIBHOBAXKEHOTO 1HAMBIIyyMa OCOOJMBOrO 3HAUEHHS Ha0yBae y
BOEHHUHN Ta MICISABOEHHWUU 4Yac. AKTHUBI3aIlisl HaBYAIBHOI Tpalrli MpHU 3pOCTAIOUUX
PO3YMOBUX HaBaHTAXKEHHAX MOTpeOye O0370pOBIEHHS yMOB HaB4aHHs. DizuvHe
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BUXOBAaHHS Ma€ BEJIMKE COIlaJlbHE Ta TeJaroriuHe 3HAYeHHs, 3a0e3reuye
PO3IIMPEHHS] Ta YIOCKOHAJICHHS OCBITHBOI 1 METOAWYHOI IMiATOTOBICHOCTI
3100yBaviB OCBITH B 00J1acTi (Pi3MYHOI KYJBTYPH, y MIATOTOBI iX 10 MalOyTHBHOI
y4acTi y BUpoOHUYHX riporecax [1].

Jlns BAOCKOHaNeHHsI Tpolecy (I3MYHOTO BHUXOBAHHS Yy 3aKjajaxX OCBITH
HEO0OX1/IHe BUBUYEHHS I[IHHICHUX Opi€HTallli cydacHUX 3700yBadiB 1 iX CTaBJIEHHS J0
Gb13UYHOT KYyIBTYPH 1 CIIOPTY.

VY HenanekoMy MUHYJIOMY MPOBOIUJIMCS COLIIOJIOTIUHI ONMUTYBaHHA 37100yBayiB
OCBITH pI3HMX HAaBYAJBHUX 3aKJa/iB 3 WX MUTaHb. AHaNI3 Pe3yJbTaTiB OMUTYBAaHb
MOoKa3aB, 110 OCHOBHAa Maca 3/00yBayiB OCBITU OOMEXEHO crpuiimMae (i3uyny
KYJbTYpY, Y HUX BIJICYTHE PO3YMIHHSI B3a€MO3B'SI3KY 3arajibHO1 KyJbTYpH (axiBus i
Horo (I3MYHOI KyJbTYypU, CTaHy 3A0pOB'S, PETyJISIPHOCTI 3aHATh (PI3HUHOIO
KyJIbTYpOIO 1 yCHIIIHOIO MPo¢deCciiHOI0 TISIBHICTIO B MallOyTHROMY [2].

AHnani3 myOJikaniii. B octaHHI poku BeJMKe 3aHETOKOEHHS BUKJIMKA€E CTaH
310pOB’Sl HACEJICHHS Y KpaiHu, B TOMY 4KCIIl MoJIoJi. be3 cyMHiBy, YkpaiHa € oJiHi€r0
3 KpaiH, Ji¢ TOTIPIICHHS CTaHy 3J0pOB’S HacelieHHs HaOylno KaTacTpo(idHOro
xapaktepy. CrocTtepiraeTbcsi 3HaUHE 3POCTaHHS YPOKCHHUX BaJl PO3BHUTKY, 3pOCTA€E
KUIBKICTh XPOHIYHUX XBOPUX, MICUXIYHUX 1 3JIOSKICHUX 3aXBOPIOBaHb, CKOPOUYETHCSA
TPUBATICTh KUTTS HacelIeHHs [2].

VY 3B'I3Ky 3 MM OCOOJMBOro 3HaueHHs HaOyBae poOOTa 13 CTYJIEHTCHKOIO
MoJojif0 3 (OpMYBaHHS TMOTPEOU PETYISIPHUMH 3aHATTAMHU (Di3KYJIbTYpOIO 1
CIIOPTOM, 3 METOIO MIATPUMKH BHCOKOTO PIBHS MPALE3IaTHOCTI 1 BEACHHS 3I0POBOTO
CIOCO0Y KHUTTS.

[Tposinni ¢axiBui [3; 4; 5] HaronomyoOTs Ha HEOOXIAHOCTI MOIIYKY HOBHX
dbopM 1 MeETONIB TEpPEeKOHAHHS WIOJ0 BEACHHS 3J0pPOBOIO CHOCOOY KHUTTSA Ta
CaMOCTINHUX 3aHATH (Qi3KYyIBTYPOIO 1 CIOPTOM.

[HHOBALIHHUMHU TEXHOJIOTISIMH Yy (i3uuHiil KynabTypi 3aiimanucs O. Jlaxno,
H. Mockanenko, H. IlaBnoBa, I. Xpunko, O. AnapeeBa, 0. Bacbkos, I'. I'100a,
H. €niceea, B. Mapunnu, T. basumok, B. I'pyxkescekmii, T. Koxemy0,

A. Camomkina, B. Ceprienko, T. CuuoBa, C. ®ytopHuii Ta 1HWi. BoHu
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AOCTIKYBaJIX MPOOJIEeMH BUKOPUCTAHHS 1HHOBALIIMHUX TEXHOJIOT1H y HaBYAJIbHOMY
MpOLIECi BUMIOT IITKOJIH.

Y1ocKkoHaJIEHHSI CUCTEMHU 3aHATh 3 (PI3UYHOTO BHXOBAaHHA B HaBYAJIBHUX
3aKiaaax nepembdadae po3poOKy HOBUX (OPM Ta METOIIB, MEPII 3a BCE, Y B3aEMOJIIT
nejarora i 300yBada ocBiTH. {7151 iboro moTpiOHwmit 30ip 1HGopmariii B chepi KUTTS,
JUSITBHOCTI 1 IHTEPECIB MOJIO].

Merta poGoTu (mocraHoBka 3ajga4). Metoro aaHoi poOOTH € BHCBITJICHHS
I[IHHICHUX OpIEHTAIlId Ta CTABJCHHS CY4YacHOI CTYACHTCHKOI MOJOJI JO BJIACHOIO
3I0pPOB’sl, TPOBEACHHS MJO3BLUISI, CYCIUJIBHOTO 3JI0POB’S, MOPAJIbHHUX SKOCTEH
0Cco0HUCTOCTI, (PI3UYHOT KYJIBTYPH Ta CIOPTY 30KpeMa.

Marepianu pociaigxenns. I[IpoTsAromM JeKUIBKOX POKIB aBTOPOM OyIio
MIPOBEICHO  COI[IOJIOTIYHE  JOCHIIKEHHS 37100yBauiB  OCBITH  KpHBOpI3BKOIO
HaIllOHAJTBHOTO  YHIBEPCHUTETY, BIiJIOKpEMJIEHOTO  CTPYKTYpPHOTO  MiAPO3/LITY
«ABToTpancnioptHuil paxosuii kosemx KHY» Ta yuHiB 3aranbHOO0CBITHIX K. [Tpu
MPOBEJICHHI JTOCTIPKEHHS BUKOPUCTOBYBAJIUCS AHKETH, IO MICTITh B IIJIOMYy 65
MUTaHb Ta 3'ACYBaHHS CTaBJCHHS 3/100yBadiB OCBITH JI0 I[IHHOCTEH 3/I0pOBOTO
croco0y *UTTS 1 GopM MPOBEACHHS J03BULISA. B aHOHIMHOMY aHKETYBaHHI B3sUIH
y4acth 312 3100yBayviB OCBITH.

VY pe3ynbTari OMUTYBaHHS PECTHOHJCHTIB 3'CyBajloCs, IO OCHOBHI IIIHHOCTI
3I0pPOBOrO CIOCOOY JKUTTS BH3HAIOTHCS MEPEBAXKHOIO OUIBIIICTIO 3/100yBadiB,
MpUHaiMH1, y BepOajabHOMY (CIIOBECHOMY) BUpa3i.

3 aHanmi3y AaHUX, MPEACTABICHUX y Tabiuuil 1, BUTIKae, M0 JO MEPIIOi Ipynu
BianoBiaeH (1-6) MoXKHA BITHECTH Ti, SIKUM a0COJIFOTHA OLIBIIICTh 3/J00yBaviB OCBITH
(6imbmie 70%) HamarTh Benuue3He 3HaueHHs. [{e, B OCHOBHOMY, CTaBJIEHHS JI0 CTaHy
BJIACHOTO 3/I0OPOB's, & TAKOX OCOOMCTICHI SIKOCTI, SIK1 CIIPUAIOTH YCIIXaM Yy MalOyTHI
po0OTi Ta BAAJIOMY CIMEHHOMY >KMTTI.

Jlo npyroi rpymnu IIIHHOCTEW BIHECEHI Ti, B SKUX NEPEBAXKAIOTh BIIMOBIII
«Benumde3He 3HadyeHHs» (50-70%) mpu AOCTaTHRO BHCOKIM KUIBKOCTI BIJMOBIACH
«HeBelnKke 3HaueHHsS» (25-40%). Jlo HMX BigHOCATHCS IIIHHOCTI, IIO3HAYCHI B

tabnuii 1 Homepamu 7-21.
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Taoauusa 1

I{inHOCTi 310pOBOT0 CHIOCO0Y KUTTSH

No % BigmoBimeit
rn; SxocTi (1iHHOCTI) Bemnuuesne | Hesenuke 30BCIM Bignosictu
3HAYEHHS 3HA4YeHHs] | He MIHYEThCS Bararoch

1 310poB's 89,8 10,2 0 0
ToBapHuChKiCTb, KOMYHIKaOeTbHICTb,

2 YMIHHS JIETKO BCTYINAaTH B KOHTAKT 85,7 13,4 0,6 0,3
3 JIIOIbMH

3 IHTCJ‘IeK.TyaJ'H)Hl 3MI0HOCTI, IaM'STh, 78,3 188 13 16
epyAnLIis

4 MyMngTL, CMIJIUBICTb,  YECHICTbD, 75.4 201 26 1.9
MOPSTHICTH

5 Brane ciMeiine XATTA 74,8 19,8 1,9 3,5

6 Cnna ~ Boi, JUCIMILTIHOBAHICTD, 711 25,0 23 16
310panicTh

7 ABTOpUTET, MTOBara THX, 0 OTOYYIOTh 69,7 26,5 2,8 1
Ycnixu B HaB4aHHI 1 poOOTi 69,1 26,7 3,2 1
BinmounHok, po3Baru 68,4 28,4 29 0,3

10 Bcebiunni |1 rapMoHiiiHHi PO3BUTOK 65 318 13 1.9
0CcOo0OMCTOCTI
IponopuiiHuii rapMoHiiHuii

11 | po3BHUTOK BCiX NOKAa3HHMKIB CBOIo 62 335 1,6 2,9
(isuuHOro cTany

12 ®dizu4yHa MiAr0TOBJEHICTH 10 00paHOI 61,3 34.6 1.9 22
podoTu

13 | 3ausarTa Qi3KyaBTYpOIO i CHOPTOM 60,1 34,0 4,9 1

14 | 3a70BOICHICTh HABUYAHHSIM, POOOTOIO 58,5 35,7 2,9 2,9

15 X.opoma cratypa (mponopuii Tina, 56 39.1 26 23
dirypa)

16 | MarepiansHe 3a0e3eUeHHS 55,1 32,1 3,2 2,6

17 Kpaca i Bupasmicth pyxiB, xonaa, 54,5 39 42 23
MmocTraBa
Bucoxuii piBeHb PO3BMTKY CHJIH,

18 | copurtHocTi, koopauHaumii pyxiB i 52,4 42,7 2,3 2,6
iHmmx ¢iznuHuii AkocTeit

19 | 3naTHiCTh OAYUTH 1 PO3YMITH Kpacy 49,8 428 48 2,6

20 | CycminpHa aKTUBHICTB 46,8 43,6 6,7 2,9
3HaHHsSI Mpo Te, IK BJIAIUTOBAHUM i

o1 | MPAIOE  MIOACHKMii opr.amsM,v AK 45,7 39,8 8.4 6.1
JOMOITHCS JOCKOHAJIOCTI B iioro
pooOoTi

29 VYMiHHA posymiTHCSL  Ha  TeXHil, 30,2 54,0 11 48
3aCTOCOBYBATH i 00CIyroByBaTH ii

23 'VMIHHH rpatu Ha MY3UYHUX 113 474 31 103
IHCTPYMEHTAaxX

Jlo TpeThoi Irpynu IIHHOCTEH BIIHECEHI Ti, B SIKUX IMEPEBaX)alOTh BIAMOBIII

«HEBeIUKe 3HaueHHs» (22-23).
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TakuMm umHOM, came B Tpymi 2 3HAXOASTHCA IIHHOCTI MIATPUMKHU 30POBOTO
crocoOy XHUTTA 3acobamu Gi3uyHOi KyabTypu. TOOTO, CTaBIsUM Ha TMeEpIIe MICIE B
CBOIX JKUTTEBUX I[IHHOCTSX 370POB's, 0araTo MOJOIMX JIIOJEH AOCTAaTHHO MACHBHO
CTaBJIATHCA 10 OJTHOTO 3 Halle(heKTUBHIIMKX 3ac00iB HOT0 3MIITHEHHS 1 30€peKeHHS —
¢bi3ngHO1 KynbTypH. [IpUUnHOIO IHOTO € HEBUCOKUI PiBeHb MPOCBITHUIILKUX 3HAHB 3
nuTanb (Pi3MUHO KyIbTYpPH Ta 3aCHIUIS peKJIaMH, a y 3B'I3KYy 3 IIUM, 1 HEJIOCTAaTHS
MOTHBAIIIS 10 3aHATH (DI3KYIBTYPOIO 1 CIIOPTOM.

AHaJi3 pe3ysbTaTiB OMUTYBAaHHS 3a OIIHKOI YMHHHUKIB, 5Kl BIUIMBAIOTH Ha
3IOPOBUH CIOCIO KHUTTA, TOKa3aB, 10 OUIBLIICTh 3700yBayiB OLIHIOIOTH 310POBUI

cnoci0 KUTTA K 0araTopakTOpHHUI MOKa3HUK (TaOIHILs 2).

Tadauusa 2
YUNHHUKMY, 110 BIVIMBAKOTH HA 3[I0POBUH CIIOCIO JKUTTS
Maroth MarTh
. . He rpatots
[TO3UTHUBHMMA HeraTuBHUI . .. )
Ne . ICTOTHOI poJil y
HaiimenyBanHs BILIWB Ha BILIB Ha .
I o y BEJICHHI 3JI0pPOBOTO
3I0POBUH 30pOBUH
. . CIoco0y JKUTTS
CIIOCiO KUTTS CII0Ci0 KUTTS

1 BiknBaHHS HAPKOTHKIB 15,6 82,8 1,6
2 3JI0BKUBAaHHS AJIKOTOJIEM 14,6 82,7 2,7
3 3a0pyMHEHHS HaBKOJIUIITHLOTO 135 80 6.5

cepeIoBHIIa
4 TrOTIOHOTATIHHSA 15,8 77,6 6,6
5 HenocraTHs pyxoBa akTUBHICTh 16,7 70,3 13
6 KondumikTh 3 oToOuyrounmMu 17,3 51,9 30,8
7 Hampy»xennii pe>kxuM mparii i BiIMOYNHKY 27 50,8 22,2
8 MopainbsHe ToKapaHHs 21,4 440 34,8
9 MartepiaibHe oKapaHHs 8,1 40,5 51,4
10 | [paBuibHe Xap4yyBaHHS 83,2 12 4,8
11 | Macax 78,4 11,4 10,2
12 | BingBiguewm na3Hi, cayHU 75,5 12,5 12
13 IH}:[I/IBI,I[ya'J'ILHa BIJIITOBIJAIBHICTH 75 109 141

3a 3JI0pOB's
14 | 3arapryBaHHs 73,1 14,5 12,4
15 | PerynsipHe npoX0opKEHHsI MEIOTIISITY 63,6 10,9 25,5
16 KOJ‘ICKTI/IB'Ha BIJITOBIJAJIBHICTH 473 103 42,4

3a 3JI0pOB's

[Ipn 1boMy OUIBIIICTH PECTIOHJCHTIB BBaXAalOTh, 110 HA 3J0POBUM CIOCIO
KUTTS BIUIMBAIOTh HEraTHMBHO BXKMBAHHS HApPKOTUKIB (82,8%), 37M0BKUBaHHS
ankoronem  (82,7%), 3abpyaHeHHS  HaBKOJUIIHHOTO  cepemoBumia  (80%),
TroTroHOonaUTiHHS (77,6%), HemoctatHs pyxoBa akTuBHICTH (70,3%). Lli moka3zHuku

CBIIYaTh MPO JIOCUTh BHUCOKY €(EKTHUBHICTh MPOMATraHJUCTCHKOI KOMIIAHIi, IO
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MPOBOJIUTHCA BHKJIQJadyaMH KOJEMKY y JIaHOMY HampsMKy. binblie monoBuHH
ONMHUTAHWX BBAXA€, IO HA 3JOPOBHM CIMOCIO KUTTS TAKOX HETAaTUBHO BIUIMBAIOTH
KOHGMIIKTH 3 oTtouyrounMmu (51,9%), HampyKeHUH peXUM TMpaii 1 BIAMTOYUHKY
(50,8%), Mmopaiibre (44,0%) 1 matepianbhe (40,5%) mokapaHHs.

Cepen YMHHMKIB, IO MO3UTHUBHO BIUIMBAIOTH HA 3J0POBUM CIIOCIO KHUTTS,
3100yBayl OCBITU BiJI3HAYAIOTh HACTYIHI: MpaBHiibHE xapuyBaHHA (83,2%), Macax
(78,4%), BigBiguau nasHi, caynu (75,5%), 3arapryBanns (73,1%), perymsphe
IPOXOHKeHHsT Meaorsiay (63,6%), 1HAMBIAyalbHY BIJAMOBIAAIBHICTE 3a 370pOB'S
(75%). KonmekTrBHY BiJIMTOBIATBHICTS 3a 30POB'ss BU3HAIOTH 47,3% omuTaHmx, 1HIII
42,4% 3anepeuyroTh BTpY4YaHHS KOJIEKTUBY Y 1€ MUTAHHS.

BuBuenHs ¢opMm mnpoBeneHHS O3BULIS 3100yBayiB JI03BOJUIO YMOBHO
pPO3NOAUIATU iX HA TPU TPYNHU: HAUOUTBII 3BUYHI (POPMHU JO3BULISA, SKUMH
KOPUCTYIOTBCSL TOCTIHHO, PEryjsipHO a00 dYacTo OUIBIIICTh MOJIOAUX JIIOJAEH
(cymapuo Oinbie 60% Biamosiaeit); ¢bopMu JO3BULISA, PIAKO BXHUBaHI, SKUMHU
KOPHUCTYIOTBCS TIOCTIHHO, peryisspHo abo gacto — 40-50% ommranmx; iHOMI BKHUBaHi
dbopmu  po3BuULIL  (cyma  BigmoBimeW — pigko  abo MPaKTUYHO  HE

BUKOPUCTOBYETHCH) - OLIbIe 60%. PesynbTaTi HaBeAeHO B TaOnuI 3.

Tadoauus 3
®opMu 103BisJIA 3100yBa4iB 0CBITH
% Biamosigei
Ne Hai - [IpakTuano
I AMMCHYBaHHA Hocriiiro, Yacro | Pimko | He BUKOpHCTO-
pEryIsIpHO
BYIOTBCS
Haii0isib1u 3BM4Hi

1 [IpociyxoByBaHHS aymio 3aMKCIB, pajiio 538 | 300 154 | 08
’ 83,8 16,2

2 [lepernsa Tenenepenad, Bieo3anucis 31,0 | 486 200_| 04
’ 79,6 20,4

3 BinBiauHu BEUOPIB BiAMIOYUHKY, JUCKOTEK 196 | 46,4 26,8 | 7.2
’ 66,0 34,0

Pigxo B:xxuBamHi

4 VY4acTh y CycIibHOMY JKUTTI 8,2 | 422 408 | 88
50,4 49,6

5 3aHATTS Di3KYIBTYpPOIO, CIIOPTOM, TYPU3MOM 9.8 | 36,0 50,9 | 3,3
’ ’ 45,8 54,2

6 Binsigunu pecropanis, 6apis, kagde 9.1 444 | 353 438 | 556 118

7 UuraHHs  raser, CyCHiIIbHO-TIOJITHYHUX 59 | 36,6 43,8 | 13,7
XKYpHAIiB 42,5 57,5
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Inoai B:xxuBani

8 [TacuBHUI BiAIOYUHOK 3,9 | 325 48,7 | 14,9
¢ ATOTHHO 36,4 63,6
g | Pobota B cany, na roposi, na taui, 13,5 | 22,3 39,2 | 25,0
Ha TPUCAAUOHIN TiISTHIT 35,8 64,2
10 | YuraHHS XyZ0KHBOI JiTEpaTypH 85 | 26,2 52,9 | 124
34,7 65,3
11 | BixBinmWHU CIOPTUBHUX BHUOBHII], 3MaraHb 10.7 I 239 44,7 | 20,7
e P AoBHIL 34,6 65,4
KonexuionyBanHs, ¢dororpadyBanHs, 7,3 | 252 33,7 | 33,8
12 R
KIHO3HOMKa 32,5 67,5
13 |1 e 13,0 | 188 48,1 | 20,1
I'pH Ha KOMIT'FOTEpi 318 68.2
14 | B . . 4,6 | 243 48,7 | 22,4
17IBiTMHU KiHOTEaTpiB 289 11
5 |3 i i 53 | 22,7 38,7 | 33,3
QHATTS Ta ITPH 3 TITBMHU 280 720
16 | YuacTe B XyIOXKHil CaMOIsIIBHOCTI 79 | 17.1 362 | 38,8
A 8 25,0 75,0
17 BuBdeHHs JiTepaTypu 3a CIEIiaNbHICTIO, 59 | 17,8 47,4 | 28,9
y4acTh B HAYKOBOMY T'YPTKY 23,7 76,3
Bigsiguau nexmiii, AOHOBiAeH, 3aHATHL 1103a 11,2 | 7,9 36,2 | 447
18 .
YHIBEPCHTETOM 19,1 80,9
I'pa Ha My3WUYHUX iHCTPYMEHTAX, 6,6 | 87 300 | 54,7
19 -
HaIlMCaHHA BIPIIIB, 3aHATTS )KUBOIIUCOM 15,3 84,7
20 Pubanka, MucnuBcTBO, 30upaHHs rpubiB 4,6 | 105 36,2 | 48,7
isrig 15,1 84,9
21 | Foasa oMo i 1. 2,0 | 11,8 454 | 40,8
pa B KapTH, TOMIHO 1 T. iH. 138 86.2
22 | Pykoni 13 [ 87 320 | 58,0
VKOS, pydHa Mpatis 100 90,0
23 | Binsi . 2,0 | 79 45,7 | 44 4
1IBITMHY TeaTpy, BUCTABOK, My3eiB 9.9 90 1
Biamnpasnenns peniritanx o0psiB, 3,6 | 5,4 443 | 46,7
24 L
B1JIBIIMHU LIEPKBU 9,0 91,0
Texniune KOHCTPYIOBaHHS, 13 | 53 301 | 63,3
25 . .
paifioHaii3aTopchka podoTa 6,6 93,4

[IpuBeneni pmaHi cBimYaTh IPO Te, IO JO3BLLISA OLIBIIOCTI 3700yBadiB
30pi€EHTOBAHE HA CIIOKMBAHHS TaK 3BaHOI «MacOBOi KYJIbTYpHU»: MPOCTYyXOBYBaHHS
aymio 3amuciB, pamio — 83,8%, mepernsaa Tenenepenad, BijmeoszamuciB — 79,6%,
B1/IBIJTMHU BEYOPIB BIAMOYMHKY, TUCKOTEK — 66% pEeCroH/ICHTIB.

3aHATTS  (PI3KYJIBTYpOIO, CIHOPTOM 1 TYpU3MOM 3HAxXoJsATbca cepen (opm
T03BULISA, PIAKO BkUBaHUX: 45,8% 3100yBaviB OCBITH 3aiMalOTHCS 1M IOCTIHHO,
perynsapHo ado yacto 1 54,2% pecrnoHJEHTIB 3aiMaloThCsl PiIKO a00 MPaKTUYHO HE
3aiimMaroThes. el mokasHuK CBITYUTH MPO NEBHY €(PEKTUBHICTH POOOTH Yy KOJIEIKI 3
MPOMAaraHy 3aHATh (PI3UYHOIO KYJIbTYPOIO 1 CHOPTOM.

[ToTpibHa momaypiia podOTa MIOAO0 3aTydeHHS 3700yBauiB OCBITH 10 3aHATH
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(b13KyIBTYpOIO 1 CHOPTOM 3 METOIO KOMITEHCAIli TUX CTIOCOO1IB MPOBEIECHHS JO3BIILIA,
7ie TepeBakaloTh €JIeMEHTHU TIMoANHaMIi (Ieperyisi Tenenepeaay, MpocaIyXOoByBaHHS
3amucCiB, MACUBHUM BIMIOYMHOK, ITPH HA KOMITHOTEp1 Ta 1H.).

Y TO# ke yac A BEIMKOI KIIBKOCTI CTYJIEHTIB XapaKTepHE BUKOPUCTAHHS
n03BULIA 711 hopMyBaHHs MpodeciitHol KyIbTypu ManOyTHROro ¢axiBis (y4acTb y
cycnuibHOMY KUTTI — 50,4%; BUBUEHHS JITEpaTypH 3a PaxoM, y4acTb Y HAYKOBOMY
rypTKy — 23,7%; BiIBIIMHU JICKIIiH, TOMOBIACH, 3aHATH 1M03a Kosemkem — 19,1%).

[IpoTe HeoOXximHa mojaibilia poOOTa 3 PO3BUTKY TBOPYOI 1HAWMBIAYaJbHOCTI
CTYICHTIB, OpraHi3allisi Takux (pop™ J03BULIS, IO MPOTUCTOSITh «MACOBIN KYJIbTYPi»
1 COPUSIIOTH PO3BUTKY COILIAIBHOI KYJIBTypH MalOyTHIX (axiBIiB.

BucnoBku. TakuM 4YHHOM, TpOBEIEHE MAOCTIHKEHHS JI03BOJISIE 3POOUTH
HACTYIIHI BUCHOBKHU:

1. Hamaratucs nepeopieHTyBaTH MOTJISIU MUTITKIB, HA AK1 BIUTUBAIOTH 3aCO0U
3MI, mo 3a JO0MOMOro MPUXOBAHOI PEKJIaMU JIE€30PIEHTYIOTH MOJIOb y BHOOpI
KUTTEBO HEOOXITHUX MPIOPUTETIB.

2. HeoOxigHO crjaHyBaTH poOOTY 3 mpomnaraHav (Gi3MuHOl KyJIbTYpH SK
OJIHOTO 3 HaledEeKTUBHIIIUX 3ac00iB, IO CHPHUAIOTH 3MIITHEHHIO 1 30€peXeHHIO
3nopoB's. Taka poOoTa MOBMHHA 3AIMCHIOBATHCA, B MEPIIy YEPry, 3a PaxyHOK
MPAKTUYHOTO 3aJly4eHHs 3100yBayiB OCBITH J0 CIOPTUBHO-MAcOBOI AisuibHOCTI. Lle
MOXJIMBO TUIBKH 3a JIOTIOMOT'OK0 BEJCHHS MOCTIMHOT aritaiiitHoi poOOTH 3 1IThbMU Ha
KO)XKHOMY pIBHI OTPHMMAaHHsSI OCBITH: 3arajbHOI CEpeaHBOI OCBITH, MPOQeciitHO-
TEXHIYHOI Ta BUIIOI OCBITH, 3HAXO/JKEHHS (POPM 3aHATH 1 3MaraHb, 110 JO3BOJISTH
KOXXHOMY 37100yBaueBl COpoOyBaTH peani3yBaTH BIJIACHI NOTpeOM y pyXOBId
aKTUBHOCTI, MPOBEJACHHS 3aHATH 1 3Maranb 3 MaKCUMaJIbHOI KUTBKOCTI BUJIIB CIIOPTY 1
3JIydeHHS JI0 HUX SIKOMOra OlJbllie MOJIOAUX JIIoJeH, 30UIbIICHHS aKageMIYHUX
roJIMH 3 ()I3UYHOTO BUXOBAHHS.

3. HeoOximHo nomoMorTtu 3100yBayeBl YCBIIOMUTH B3a€MO3B'SA30K 3aHSTh
(13UYHOIO KYJIBTYPOIO Ta TYpOOTOIO NMPO (P13UYHUIA CTaH OPTraHi3My 1 TPIOPUTETHUMU
IIHHOCTSIMUA 3J0pOBOr0 crnoco0y kuttsa. lle mo3Bomuth chopmyBaTtu mOTpely

3anMaTucs (bi?)I/ILIHI/IMI/I BIIpaBaMM BIIPOJOB’K BCHOI'O IMOAAJIBLIIOIO JKHUTTA, a TAKOK
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YCBIAOMUTH HEOOXITHICTh 3aHATh (PI3UYHOIO KYJIBTYPOIO, SIK 3ac00y MHIATPUMKHU
BHCOKOT Mpane3aTHOCT] y MOAabIIii npodeciiHii JisSIbHOCTI.

4. JIorioMOT'TH MOJIOAIM O IMHI cpOpMYBaATH IPaBUJIbHI MOTHBAILIIT /10 3aHSTh
(b13MYHOIO KYJIBTYPOIO 1 CIIOPTOM 33 PaxyHOK ITiIBUIIEHHS 3arajibHOTO PIBHS OCBITH,
KyJbTYPH, TyXOBHOTO CTaHy 37100yBauiB, 30pIEHTYBATUCS y MPAKTUYHUX MUTAHHSIX
3aCTOCYBaHHS PI3HMX 3acO0IB 1 METOMIB IIJATPUMKH 37I0POB'S, JIOCATHECHHS
po3yMmiHHSA, 1O (i3WYHA KYyJbTypa € CKJIQJ0BOI0 YAaCTUHOIO 3arajibHOi KYJbTYpH
Cy4acHoro (haxiBIIs.
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MOTHUBAIINAHI ®I13UYHI BIIPABHU TA IEJATOI'TYHI IPUHAOMM JIJIS
YYHIB Z-1TIOKOJIIHHA

Jep’aTka Harauia BikropiBHa
Buntens ¢i3uuHOT KyIbTYpH
UYepkacbkoi Michkoi riMHa3zii 31 Uepkacbkoi MiCBKOT pajau

Mornone mokomiHHSA 3eT KapAMHAIBHO BIAPI3HAIOTHCA BiJ MOMEPENHIX Ta
noTpeOyIOTh Jie/1alll KapAMHAIBHIIINX 3MiH 11010 PO3BUTKY HE TUIBKH COIIaILHOTO U
EMOIIIITHOTO THTEJEKTY, a 1 «yHIBEPCAIBHOTO THTEIEKTY», aJ[Ke 11l IITH MOTPAId Y
BUpP CTPIMKOTO PO3BUTKY TEXHOJOTIM 1 cowianbHUX 3MiH. BoHM Maiike BiA
HapOJKEHHS] MOOUIbHI M TEXHOJIOT1YHI, 3/aTHI IIBHJKO HABYATHCh 1 CIpUMMAaTH
BeJIMK1 00csru iHpopmaitii. [6]

JlaHa cTarTd pPO3KpPUBAE YPI3HOMAHITHEHHS (DI3KYJIbTYPHO-03I0POBUMX 1
CIIOPTMBHO MAacOBHUX 3aXOJiB y 3aKJiaJlaX 3arajibHOi CEpeHbOi OCBITH, SIKI MOXYTb
B1/10yBaTUCS 3aBISIKM BIIPOBAI>KEHHIO PEKOMEH/I0BAHUX TEXHOJIOTIH:

e EnproreitHMeHT (3 aHmi. edutainment) — ¢opma HaBYaJIbLHOTO MPOIIECY B
YMOBHUX CHUTYaIlisiX, CIPsIMOBaHa HA BIITBOPEHHS 1 3aCBOEHHS CyCHIIBHOTO JOCBIITY
y BCIX WHOro mposiBax (3HAHHSAX, HaBUYKAaX, YMIHHSIX, €MOILIIHO-OI[IHOYHOI
TUSIIBHOCTI), sIKa HaBYa€, pO3BUBAE, BUXOBYE, COIlIAII3Y€, PO3BAXKAE 1 JIa€ BIAMOYNHOK.

° Ieitmidikaris A (irposizariis, reimizaris; 3 aHIJI.
gamification) - BUKOPUCTaHHSI ITPOBUX €JIEMEHTIB SIK YMHHHUKA MOTHBYBAaHHS IO
HABYaJIbHOTO MPOLIECY.

® PuTMiyHa riMHAcTUKa (pPUTMiKa) — CUCTEMA MYy3UYHO-PUTMIYHOTO BUXOBaHHS
IIOJI0 PO3BUTKY IMOYYTTS PUTMY 1 4acy, KOOpAHMHAIT M)XK HEPBOBOIO Ta M S30BOIO
JUSITBHICTIO, IO JIOTIOMArae J0CSIITH aBTOMAaTU3MY B HAaUCKITQIHIIINX pyXax.

e Texnonoriss «CTBOpEHHSI CHUTyallll yCHiXy» » — L€ MEpPEKUBaHHS CTaHy
PanoCTi, 3aJJOBOJICHHS B TOTO, IO PE3YyNIbTaT, 0 SIKOTO OCOOUCTICTH MpsSMyBaja B
CBOIH AISIBHOCTI, a00 301rcs 3 11 OUiKyBaHHSMM, CIIO/AIBAaHHSAMU (3 PIBHEM JIOMarasb),
abo TepeBepINUB iX.

e KiHe310JI0Tis — 1€ HayKa MPO PO3BUTOK PO3YMOBHUX 310HOCTEMH 1 (hI3MIHOTO
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37I0pOB’sI uepe3 MEeBHI PyXOBi BIPABH.

e TumOuUTIMHT ab0 KOMaHIOTBOpeHHs (3 aHmI. teambuilding — moOymoBa
KOMaH1) — TEPMiH, 110 YaCTO BUKOPUCTOBYETHCSA B KOHTEKCTI Oi3HeCy W Moke OyTH
3aCTOCOBAaHUM JIO0 IIMPOKOTO Jiama3oHy Ml Il CTBOPEHHS Ta IIiABHUIIEHHS
e(eKTUBHOCTI POOOTH KOMaHAM. [7es KOMaHIHUX METOIIB poOOTH 3amo3udeHa 3i
CBITYy CIIOPTY Ta CTaja aKTUBHO BIIPOBAIXKYBATHUCS B IIPAKTHUKY.

e [lepkycia — BHUKOpUCTAaHHS HEMpo(decifHUX yIapHUX MY3UYHHUX
IHCTPYMEHTIB Y TO€IHAHHI 3 PUTMIKOIO, JIOTOPUTMIKOIO, 3BYKOTEpami€lo Ta BIIPaB
TijecHoi Ta 6apabaHHOI mepkycii (TaTHHCHKI O0HTH, TpodeciitHi OyOHU, TaMOypHHH,
HIeiikepy, TPUKYTHUKH, BOPraHu, Ka3y, MapakacH, Typelbkl AapOyKH, appHKaHCBHKI
mxkembOe, (haHaTChK1 KpUYaJKu TOmio). [1]

e HecrangapTHuii 1HBEHTap Ta OOJIaJHAHHSA — pPO3pOOKa Ta BIPOBAIKEHHS
HOBUX BUJIB IHBEHTAPIO Ta MOAi(iKaIlisl pi3HOMAHITHUX BIpas. [3]

[lopamu 1 mnenmaroriydHi NPUHOMHM CyYacCHHM BUMTENSIM IIOJ0 TOOYIOBH
HaBUYaHHSI YUYHIB, sIKI BIHHOCATHCS 10 «[lokomiHHsS Z»:

1. [Jobpe cmpyxmypysamu naguanvHuii npoyec.

2. 3abesneuumu «360pOomHili 36'930K».

3pobumu HasuanvbHull Mamepian «ACKPAGUM i GI3VANbHUMY.
Cropomumu ma 8izyanizysamu ingopmayiro.

Kepysamu myopo.

3.
4.
5.
6. Cninkysamucs yCHO.
7. Illooasamu mamepian 6 onMUMiCMUYHOMY MOHL.
8. Cmasumu nepeo yuHaMU 3pO3VMINL U peaibHi Yili.
9. Buxopucmosysamu eghekmugHo uac.

10. He nepesanmasicysamu ingpopmayiero.

Takoxx HagaHi peKOMEHIAIT I MOCTIHHOI MATPUMKH HaBYaJbHOI MOTHBAIII1
VYHIB Z, 0 TO3BOJIUTH 1M CBIJIOMO 3aCBOIOBATH HaJaH1 3HaHHS, () OpMyBaTH BMIHHS 1
HAaBHYKHM; PO3BUBATH TO3WTHUBHE CTABIICHHS N0 Tpolecy (i3WYHOTO BUXOBAaHHA i

CHIPUATH 3aJIYICHHIO IO CUCTCMATHYHUX 3aHATH (1)i31/I‘—IHI/IMI/I BIIpaBaMH 1 CIIOPTOM.

OOOB’SI3KOBUM  €JIEMEHTOM KOXKHOI TE€MH YPOKYy € ayauT (BCTYOHHUH 1
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MiJICYMKOBUI) — HEBEJIMKE CAaMOCTIHE MOCIIPKeHHS JIThbMHU BJIACHOI MOBEMIHKU Ha
ypoiti. Pe3ynbraTii Takoro JOCTIKEHHS Tal0Th 3MOTY JITSM YCBIIOMUTH 3MiHH, IO
B1J1I0YBAIOTHCS, Ta AKI € HEOOX1THUMHU. 3a JOIIOMOTOI0 ayAUTiB MOYKHA CIOCTEpIraTu
3MIHM TIOBEIHKOBHX MOJeNed MiTed Ta MIATPUMYBaTd MO3UTHUBHUI 3BOPOTHIN
3B'SI30K I0JI0 IXHIX 0COOMCTHUX AOCSITHEHb. Llel MeTon crpsMoBaHUN Ha MOCTYNOBE
dhopMyBaHHS B JiTel 3BUYHUX MOJCIICH MOBEAIHKH, IKI BOHU OOMPATUMYTh IPOTATOM
MOJANBIIOTO JKUTTS Y CXOXKHUX CHUTyallisx. 3MIHM y TMOBEAIHIII OOYMOBIIOIOTH 1
BIJIMOBIAHI 3MIHHM B CBIJIOMOCTI JIT€H, T€HEPYIOTh IIHHICHE CTaBJICHHS MIiTeH 10
(G13MYHOTO PO3BUTKY AK /10 OCOOHMCTICHO BaXKIUBUX, (DOPMYIOTH IXHI 3[aTHICTbH 1
Oa)xaHHS AISTH y IIbOMY HanpsiMi. BuuTens Mae BUCTynaTu OpraHizaTopoM il JiTeu,
HaJuXaTtu iX, Mia0aAbOPIOBATH, CKEPOBYE IXHI 3yCWIUIS, CIIOHYKaTH 10 BUOOpPY
cnocoOy ISJIBHOCTI, CAMOCTIMHOTO BUKOHAHHS OOpaHUX 1 Ta iX OOrOBOPEHHS.
Ponp menarora mosnsrae B ToMy, 1100, BpaXxoBYIOYH BIK JIIT€H, CTBOPUTH YMOBH IS
0e3meyHoro W e(eKTUBHOTO HAaBYAHHS, 3aPOCUTH iX JI0 y4acTi B HboMY. BiH mae
BMITH CITyXaTH ¥ YyTH TUTUHY, MIITPUMYBATH ii OCOOMCTI 3MIHU Yepe3 NO3UTUBHUN
3BOPOTHIH 3B'SI30K.

Binomuii amMmepukaHCbKMi ekcnepT y cdepi OCBITH Jopociaux 1 AiTei
JIx. Koarc y npaii «[lokomiHHs Ta CTHII HaBYaHHS» [2] mae Taki mopaau CydacHUM
BUUTEJISIM III0JI0 IMTOOY/IOBH aJICKBAaTHOTO CTHUIFO HABYAHHS YUYHIB, SIKI BITHOCSATHCS 0
«IToxomiHHS Z»:

1. Jlobpe cmpyxmypysamu uaguanvuuu npoyec. IlokoninHua Z pocte B IyxKe
«BIIOPSAIKOBAHOMY» CBITI Ta MOTPeOy€e TAKOTO K MOPSAKY U JIOTTUHOI MOCIIIOBHOCTI
Bix HaBuanus. Moro MpeACTaBHUKUA Oa)KarOTh TOYHO 3HATH, IO 1 B SIKI TEPMIHU BiJ
HUX BUMAraethbcs — s iHpopmariis Mae OyTH TyKe JOKIaTHOO.

2. 3abesneyumu «360pomruitl 38'a30x». CydacHi y4H1 3aBXJIM XOUYyThb 3HATH,
HACKUIBKM TOYHUMH € TXHI TPUITYIICHHS, YA MPABWJILHO BOHU PO3YyMIIOTH MaTepia,
91 pOOJISATH TOMIWIKH, TOMY BISYHI BUMTEIIIO 32 YBary Ta y4acTh.

3. 3pobumu nauanvHuil mamepian «Ackpasum i eizyanvHumy. TlokomiHHS Z
HalKpalle cupuiiMae BizyalbHy 1HGOpPMAIIIFO.

4. Ckopomumu ma eizyanizyeamu ingpopmayiro. TeKCTOB1 mMarepiaii MOBUHHI

371



OyTH MPOCTUMH AJII PO3YMIHHS, CTPYKTypa TEKCTY Ma€ BIJIIMOBIAATH HOTO 3MICTY, a
KIIFOYOBI MOMEHTH — BHJIIEHI BizyanbHO. KpiM TOro, Ijsi I[bOTO MOKOJIHHS OYXKE
BOXJIMBHUM € MIJAOUTTS MIJCYMKIB 32 KOXKHMM €TarioM HaBYaHHS — 1 Maike HeraiftHa
MOCTaHOBKA 3aB/IaHb J0 HACTYITHOTO €TaIy.

5. Kepysamu myopo. YdHi He OyIyTh 3HEBaXATH BYUTENS, SKIIO BOHH
BIJIUYBalOTh, 110 1XHI 3HaHHS B JCSKUX MUTAHHAX OLIBII IMIMOOKI, HIXK Horo. OaHak
BOHHM 0€3yMOBHO 0a)kaloTh, 100 yYUTENb HaJaB IM MOXKIMBICTh MPOAEMOHCTPYBATH
Il 3HaHHA, 1 OyIyThb Jy)Xe BASYHI, SKIIO BIH TPOSBUTH IIUPUNA IHTEpEC.
[IpencraBHUKHM MBOTO TOKOJIIHHS XO4YyTh, OO HACTABHUK OYB 3IaTHUM 1 MYIPUM
KEpIBHHUKOM, a He "Bce 3HaB'.

6. Cninkysamucsa ycno. BUKOpUCTOBYHTE METOIMKH, SIKI BKJIIOYAIOTh YCHHM
OoOMIH 1H(pOpMaLI€l0 MK Y4YHAMH: BepOaii3oBaHa 1H(GOpMalis IIBUALIE 1 Kpalle
30epiraerbest B mam'sati. CHIIKyBaHHS YYHIB M1k COOOI0 CTUMYIIIOE MaM'siTh 1 pOOUTH
HaBYaJLHUM Mpoliec OB THHAMIYHUM.

7. llooasamu mamepian 6 onmumicmuuynomy moui. 1103UTUBI3M MHUCIICHHS
CIIpHSiE PO3YMOBI aKTUBHOCTI.

8. Cmasumu neped yuwamu 3posymini U peanvHi yini. llpencTaBHUKH
«TIOKOJIIHHS Z» TOTOBI pOOWTH BCE MaKCUMAaJIbHO €(EeKTUBHO, aye IS 1[bOT0 BOHU
MOBUHHI 3HATH, 110 CAME BUMAara€eThCs BiJ HUX. TakoX yYUTEIbh TOBUHEH JOTOMOITH
3pO3yMiTH, HaBINIO YYHEBI MOTpiIOHa mMeBHA I1HQOpMAaILisA, 1 HaJaTH HaHKpaury
MOJKJIUBICTh CKOPUCTATHUCS HEIO.

9. Buxopucmosysamu egpekmusro uac. IIpencTaBHUKU MOKOIHHS Z HE 3/aTHI
yTpUMYBaTU yBary Ha Oyab-uomy moHaa 15-20 xB. [lonumiTe HaBYaJbHUN 4Yac Ha
NEBHI IHTEPBAJIU, IPOTATOM SIKUX B YUHIB Oyzie 3MIHIOBATUCS BUJ ISTTHOCTI.

10. He nepesanmasicysamu ingpopmayicro. TlokoniHHs 7 Xo4de OTpPUMYBaTH
«CKOHIIGHTpOBaH1» 3HaHHA. KpiM TOro, BOHM CBIIOMO ITHOPYIOTh €Talld YpPOKY,
CIpsIMOBaHI Ha «3aKpPIIUICHHs» Marepiady 3a JOTOMOTOI0 HOro Oararopa3oBOro
MTOBTOPEHHS: SIK TUIBKU CyTh HaBYAJILHOTO MaTepially iM CTa€ 3p03yMiJIOr0, MOAAIbIIIE
MMOBTOPEHHS TOTO K MaTepially CTa€ «HEAOPEIHUMM».[7 ]

I3 AiTbMU TaIKETIB NOTPIOHO TOBOPUTH «TBITaMU», TOOTO KOPOTKO 1 3
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nepepBaMu, 3aBIaHHS PO3CUJIATH HA TaDKETU. bynb-sike 3aBIaHHS Kparie po30uBaTH
Ha JISCATOK APIOHUX 1 PO3MUCYBATH KOKEH KPOK, HE CIIOAIBAIOYHCH HA TOTUTINBICTD.
[ITaGoHM HE 0OMEKYIOTh, a 3aCTIOKOIOIOTh MOKOIIHHS Z. KpeaTuBHICTh BUSBIISETHCS,
KOJIM BOHM 3HAXOJSTh HEAOMIKH B mabjaoHax abo mrykaroTh HOBI Bepcii. [Tokominus Z
BIJITOPO/KYETHCS BiJl YChOTO, IO BUKIMKAE AUCKOMQOPT. SKIIo iM IIKaBO 1 BOHH
caMi I[bOTO  XO4YyTb — TOTOBI  mpaitoBaTd. SIK  TUIBKM 3’ SBISETHCS
«Tpeba» - aKTHBHICTh 3HIKYETbCA. ToMy Mmarepian Ha ypolli MOTpiOHO TMOAaBaTu
I[IKaBO, 3 €JIEeMEHTaMH TI'pu Ta B KoM@opTHUX ymoBax. KomdopTHi, CTHIBHI Ta
MOJICPHI30BaHI CIIOPT3aJM CIIOHYKAIOTh CyYaCHHX MITeW OIrTH Ha 3aHATT. SKIo
HEMae wMmarepiaabHOi 0a3u, BHUKOPHCTOBYWTE OpHIIHAIbHI PO3JIPYKIBKM Ta
HecTtaHnaptHe odopmiieHHs cnopr3ainy. CydacHi JiTH 30MBalOThCS Y BIPTyasbHI
«3rpai». HanexxHICTh 10 rpylu B COLIMEpPEkKax JJid HUX HaJ3BUYATHO BakiMBa. Tomy
BUMTENIIO BapTO BUJUISATH 4Yac Ha YOIl I 3BOPOTHOTO 3B’sI3KY, OOMIHY JTOCBIJIOM,
poboTH y rpynax. Bapro 3aBecTu B colMepeski rpymy ajs Kiacy, SKy OymayTh BECTH
TITH, a HE JOPOCIi. YUHI MOT00ISI0Th BECTH OJIOTH, K1 JIJI1 HUX CTajlu IMyOJIYHUMU
ocoOMCTUMHU TIOJeHHUKaMU. ToMy B HaBYaHHI BapTO OPTaHI30BYBaTH SIK MyOiyHE,
HaNpUKJIaaA, 3ampolOHYWTE YYHSM 3HSATH BiJleO MPO BUKOHAHHS BIpaB. BoHu
3pOOJISATH 1€ 0XOUiIlIe, HIXkK 3alMCyBAaTUMYTh PE3YJIbTaTH B 30IIUT. [6]

OTxe, HUHI B 3aKJaJaXx CEpeIHbOI 3arajbHOiI OCBITHM HABYAIOTHCS YUHI
MOKOMIHHA Z. Big Toro, 4oro Mu iX HaBYMMO 1 SIK BHXOBA€EMO, 3aJIC)KUTHL HAIIC
TernepiiHe W MaitOyTHe. ToxX yuuTensMm JUisi YHUKHEHHS KOH(IIKTIB 1 omTUMi3alii
OCBITHBOT'O TIPOLIECY BApPTO BPaxoOByBaTH B HOTO OpraHi3alli Take:

v'He TIIBKM 3HATH Ta PO3YMITH OCOOJMBOCTI TOBEIIHKHA IOKOMIHHS Z, a
TICUXOJIOTIYHO TIPaBUIILHO pearyBaTy Ha Hel;

v/CTBOPUTH B HaBYaJbHOMY 3aKjiagi KOM(MOPTHI yMOBH, sIKi BiAMOBIZalOTH
3amUTaM = [OMX  JITeH: HagaTH  MOXJIMBICTb IS  TIA3ApSJKA  TaKETiB,
BukopuctoByBatn WI-FI, MynprumeniitHi Aomku, 3py4dHi MicIsl JJIS BIAIOYUHKY,
HeCTaHJapTHE OPOPMIICHHS 1HTEP'EPY TOIIIO;

v'TpanchopMyBaTd  OCBITHiIM MHpolec BIANOBIZHO OO  peKOMeHMALlii

3apyOI’KHUX 1 BITYM3HSIHUX YUYEHHX, NI€AAroriB-MpaKkTHUKIB;
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vIOCTIHO  MiABWIIyBaTH  BjiacHy  iH(pOpMamiiHy  rpamMOTHICTH i
BUKOPHCTOBYBATH Cy4YacHI T'aJKETH B OCBITHROMY MPOIIECi;

veminkyBarucss 3 OarbKaMu Y4YHIB 13 METOK 1X IH(GOpPMYyBaHHS IIOIO
0COOIMBOCTEH MOKOMIHHS Z, a TAKOXK 3HAXOKEHHS CIUIBHUX CIOCO01B IX BUXOBAaHHS
1 PO3BUTKY.

[TpiopuTeTHUM HampPSAMOM JISUIBHOCTI 3aKJady 3arajbHOi CEpEeIHBbOI OCBITH
Mae OyTH MiJIBUILIEHHS SKOCT1 OCBITH Y€pe3 BUKOPUCTAHHS 1HHOBALIIMHUX TEXHOJIOT1N
Ha ypoKax 1 MO3aKJaCHUX 3aHATTAX. ToMy cydacHUi menaror MOBHMHEH JOCKOHAJO
BOJIOJIITM 3HAHHSAMHU B Tally3l WX TEXHOJOTIM Ta YCHIIIHO 3aCTOCOBYBAaTH iX Ha
ypokax. Yuurtenb (Pi3UyHOI KyIbTypH, BUKOPUCTOBYIOUHM Cy4acHI TEXHOJIOTII, Mae
YIOCKOHAJIIOBATU HE JIUIIE PYXOBY c(epy, a i po3BUBATU TBOPUMI MTOTEHLIIAJ YUHIB.

Ha Hamry nymKy, € AOCHTH TEPCHEKTHUBHOIO i€l BIPOBAKEHHS BaXKIIMBHX
3aBJlaHb IIKOJIU € IMIJITOTOBKA YYHIB Z J0 MOJOJaHHS )KUTTEBUX TPYAHOILIB, HABYAHHS
IPOTHU/IL CTPECOBUM CTaHaM, PETYJISLI] BIaCHUX €MOLIMHUX MepeHaBaHTaKeHb. J1Jis
MIJBUILIEHHS €(PEKTUBHOCTI HABYAJIBHOI JISTIBHOCTI YYHSIM TpeOa BMITH 00’ €KTHUBHO
OI[IHIOBAaTH CBIA EMOIIMHUN CTaH, HABYUTUCS HUM KEpyBaTH 1 3BUIBHATHCS BIJ
eMOoI[iIiiHOro HarnpyxeHHs. ToMy BUMTENb (PI3UUHOI KYJIBTYPH Ha CBOIX YPOKax MOXeE
BUKOPHUCTOBYBaTH HACTYITHUN METOAWYHUMN 1HCTpyMeHTapid. Di3uyHl BIpaBU Ha

MOJIOJIAHHS KUTTEBUX TPYAHOIIIB, EMOIIIHHY CaMOPETYIIAIII0, YMIHHS B3a€EMOJIATH 3

OTOYCHHSIM:
> “300pa3uTu TBAPUHY - CAMOBUPAKECHHSI, EMOILIIIHE PO3KPINaYeHHS.
> “JlBa OapaHu™ - 3HATTS HEBEepOAIbHOI arpecii, MOXIUBICTh ‘‘JeraJIbHUM

YUHOM™ BUIUIECHYTHU THIB, 3HSATH 3aliBy €MOI[IIHY 1 M SI30By HANpyry, CIPSIMYBaHHS
eHeprii y norpione “pycno”

> “TaHOK M’ATU pyXIB” - 3HATTSA M’ SI30BUX 3aTUCKayiB; PO3BUTOK YMIHHS
BHCJIOBIIIOBAaTH CBOI €MOIIii 3@ IOIOMOTO0 PyXiB

»  “Ilepemaua pyxiB Mo KoJy” - YIOCKOHAJICHHS HABUYOK KOOpIWHAIII Ta
B32€MO/I1i HA ICUXOMOTOPHOMY PIBHI1; pO3BUTOK YSIBU i €MIIATIi.

> “IlmacTuiiiHOBa  JIIOAWHA - PO3YMIHHS JIIOMUHOKO TOTO, SK BOHA

KOHTPOJIIOE ceOe ¥ 1HIINX, Ta YU 3aBXKIU 1€l KOHTPOJIb aJIeKBaTHUMI
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»  “lllens oOTpymIyeThCS - KOPEKIlis TPUBOXKHOCTI, 3HATTS M’ SI30BHX
3aTUCKaYiB

> “Cninuid moTsr” - Ha po3yMOBOMY PIBHI PO3BUBAE CIOCTEPEKIUBICTD,
YMIHHSL 30CepeKyBaTucs 1 po3ciabisTHCs; Ha eMOIIMHOMY piBHI — JOBipa Ta
HeBepOajibHa KOMYHIKAIlisS, BIJAMOBIIAJbHICTh, YECHICTh 1 IOBara JI0 IHIIHUX; Ha
($hi3uyHOMY PIBHI — MPOCTOPOBA OpIEHTAITIS

> “Turp, Tturp, mnaHTepa” - Ha pPO3YMOBOMY pIBHI pPO3BHBA€
CIIOCTEPEKIIUBICTh, KOHIICHTpAIIisl yBarv, maM’aTh; Ha €eMOIIIHHOMY piBHI — BBIWIHBI
¢b131uHI KOHTaKTH, SKi (GOpMYIOTh arMocdepy AOBIpH Ta CHiBOpalll; Ha (HI3HUHOMY
P1BHI — CHIBIPALIO Ta IIBUJIKICTh

> “BHyTpilIHIA TpPOMIHB~ - 3HSTTS BTOMH, CTallIi3ailis BHYTPIIIHHOTO
CTaHy

> “JlepeBo” - cralbimizailisi BHYTPIIIHBOTO CTaHy, CTBOPEHHS OajaHCy
HEPBOBO-TICUXIYHUX MPOIIECIB, 3aMO0ITaHHS TPABMAaTUYHUX CUTYyaIl1l

> “JlB1 mepeHrn” - [OOTPUMaHHS MPUHUUIIB KOMaHIHOI pPOOOTH,

(hopMyBaHHS HABUYOK KOMaHHO1 B3a€MOI11

> “byauHkA ¥ rocrnogapi” - CTBOPEHHS TapHOTO HACTPOIO, aKTUBI3allis
YYaCHUKIB
> “Moexyan” - CTBOPEHHsI TapHOTO HACTPOIO, AKTUBI3AIlisl YYaCHHKIB,

(opMyBaHHS HABUYOK pOOOTH B MIATPyIMax

> “IrpoBuit mapamryt” - HaBYAHHS Y3TOJKEHOCTI i, YMIHHIO Bi4yBaTH
pyX IHIIHUX TPaBILiB, JOTPUMYBATUCS TIPABHUI TPU, YEKATH CBOET YEPTH, B3AEMOAISITU
MIK c00010

Biarak, mo6 miaroryBatucs 10 MaiOyTHIX BUKIWKIB CYCIJIBCTBA, YYHIBCHKIM
MOJIOfi Z. TOBEACTHCSI PO3BUBATHCS OJJHOYACHO Y KiTBKOX aKaJeMIYHUX HampsMax Ta
MOCTIMHO MOHOBJIOBAaTH CBOi 3HAHHSA, PO3BUBATU «THYYK1» MeTa-HaBUYKU (YMIHHSA
MpaIloBaTi y KOMAaHJi, JIJIEPCTBO, KPUTHYHE MHCICHHS, KPEaTUBHICTh, €MIIATIIO,
BMIHHSI KOMYHIKYBaTu To10). Bonu (hyHIaMeHTaIbHO 3aKJIaJal0ThCA Y IUTUHCTBI Ta
oHOMYy Biri. Ochb YOMy TaK BaXXJIMBO BpPAaxXOBYBaTH iX PO3BHUTOK, OOWpaIO4H

MaifOyTHIO Mpodecito Ta OyAYHOUU OCBITHIO TPAEKTOPIIO JJIsl CBOET AUTHHHU.
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OTxe cyyacHU#M ypok (13MUHOI KYIBTYpH MOXE i MOBHHEH BKIIIOYATH HOBI
TEHJICHIII] Ta Cy4acH1 CBITOB1 HAapsIMH PO3BUTKY 1IHHOBAI[IMHUX TEXHOJIOTIH, B TOMY
YUCIIl M TaKl, sIKI 3/1al0ThCS HaM HE BIPOBA)KYBAaHUMU Ta HE 30BCIM 3PO3YMUINMHU
[5]. Ha mamy maymKy, OZHMM 3 Ba)KJIMBUX OPTaHi3allliHO-METOIUYHUX 3aBIaHb
Cy4acHOro Ypoky ¢i3u4HOI KyJbTypu Mae OyTu (OpMyBaHHS YMIHb 1 HaBHYOK
CaMOCTIHO BUKOHYBaTH (i3UYHI BIpaBU, PO3BUTOK ITI3HABAJbHHUX IHTEPECIB Ta
3MIACHEHHS] MDKIIPEAMETHUX 3B’ sI3KiB. BIIpoBa/skeHHS TaKWX yMOB, Ha HAIIY TYMKY,
crpusTuMe (POPMYBaHHIO B YYHS BIIUYTTS 3a70BOJICHOCTI BiA (PI3KyIbTYpHO-
03I0POBYOT 1 CHOPTUBHO-MACOBOI JTISTTLHOCTI.

CydacHuid ypok (Hi3W4yHOI KYJIBTypH — II€ 30CEpeKEHHsS 1 (POKyC yBarw,
3aHYpEHHS, 3UTTA Ail 1 YCBIJOMJIEHOCTI, 3BOPOTHUI 3B 530K, BIIUYTTS OTPUMAHHS
3aJI0BOJICHHSI B1J] PyXiB Ta TBOPUYOI caMopeasi3alli, MiJBUILEHOI 1 0OIPYHTOBAHOIO
BIICBHEHICTIO B CO0l, SICKpaBO BHUPAXCHUM IIJIBUIICHHSIM KOMYHIKATUBHUX
3110HOCTEH, €(EeKTHUBHE BUPINICHHS MPOoOIeMH Oylab-sSKO1 CKIAAHOCTI abo MONIyK
HEOpAMHApPHUX CIMOCO0IB 1i BupiumieHHs [4]. BhpoBaJkeHHS Ta BUKOPUCTAHHS
IHHOBAIIMHUX  TEXHOJIOTIA  CHOpHs€  IMABUIIEHHIO  €(EKTUBHOCTI  CHCTEMH
(13KyNIBTYpHOI OCBITH, 3a0€3MeueHHI0 KOM(OPTHUX, OE3KOH(UIKTHUX 1 O€3MeUYHUX
YMOB, PO3BHTKY OCHOBHHUX (DI3UYHUX SKOCTEH 1 3m10HOCTeH Yy4HIB. 3aBIsSKH
3aCTOCYBaHHIO 1HHOBAI[IWHUX TEXHOJIOTIA BUXOBYETHCS CTIWKHI 1HTEPEC 1 TO3UTUBHE
€MOI[IHO-1IIHHICHE CTaBJIEHHS A0 3aHATh (I3UYHOIO KYIBTYypOlO, (i3KyJIbTYpHO-
037I0POBYOI0 1 CIIOPTUBHOKO MiSIBHICTIO, IO B €IMO0XYy BHCOKHX TEXHOJOTIH €
HaJA3BUYANHO BaXXJIUBUM [5]

CyuacHi JiTH — 1€ TBOpYl JITH, BOHU XOUYTh JIUIIATUCS 1HIUBIIYaIbHOCTIMH,
a He 37MBAaTHUCA 3 HATOBIIOM; MPAarHyTh YCHIXy, ajieé HEPIKO M Opakye TEepIiHHS Ta
30CEePEeKEHOCTi. IX BaKKO 3MYCHTH ILIOCh POOMTH, SKIIO BOHH HE PO3YMIIOTh,
HaBimo 11e moTpioHo. [Topsia 3 MM KOHCTATyeEMO, IO CEpell HUX yce OlbIne AiTei i3
HU3BKUM piBHEM (PI3MYHOT MiJTOTOBICHOCTI Ta BajaMu 370pPOB’s. Yce 1€ HaKJIaaae
MEBHI OOMEXEHHS Ha 3aHATTA (I3UYHUMHU BIpaBaMu ab0 TPEHYBaHHS, aje B
KOAHOMY pasi He Mae OyTH MPUYMHOI BIJIMOBH BiJ PYXOBOi akTUBHOCTI. J[is

rapMOHINHOTO PO3BUTKY 0COOMCTOCTI BOXKJIMBE 3HAYEHHS Ma€ (Pi3MUHE BUXOBAHHS.
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Ha ypoumi i3uyHOoi KyabTypu TakoX JOLUIIBHO  BHUKOPHUCTOBYBAaTH
HeTpaAuIiitHOTO ¥ MOAM(DiIKOBaHOTO OOJagHAHHS B Opradizaiii mporecy (hi3udHOTro
BUXOBAHHS IIKOJISIPIB CIIPUSE PO3BUTKOBI (PI3MUHMX 3110HOCTEH, IPUILCTUIIOE IHTEPEC
1 TIO3UTHBHE CTABJICHHS /0 CUCTEMAaTHYHUX 3aHATh, CTUMYIIO€ Oa)KaHHS pyXaTHCA,
Opatu y4yacThb B irpax, BUKJIMKA€ pajicTh Ta 3aJ0BOJICHHS, 3HIMAE ICHUXOJOTIUHUMA
O0ap’ep. Take oOnagHaHHS BHOCHUTH B HABYAJIBHHUM MPOILIEC €IEMEHT HE3BUYHOCTI,
I[IKaBOCTI, BUKIUKae iHTepec 1 OakaHHs rpartd. BapiaTuBHICTb, BAanuid migodip 1
palioHajibHe BHUKOPUCTAHHS HECTaHJApTHOro oOJaJHaHHS B CIOHTaHHIA Ta
CHeIiaJIbHO OpPTraHi30BaHIld OCBITHIN MISIIBHOCTI 3 (PI3MYHOTO BUXOBAHHS CHPUATUME
MOKPAIICHHIO PYXOBOi aKTMBHOCTI, PO3BUTKY pyXOBOi c(epu, (I3UMYHHX SKOCTEH 1
TBOPYMX 3A10HOCTEH, BUXOBAaHHIO MOPAJIBbHO-BOJIBOBHUX SIKOCTEH, I1JIBUIICHHIO
iHTepecy ¥ motuBamii. KpiM Toro, moaugikoBaHuii 1 HECTaHJAPTHHUI 1HBEHTap Ta
obnagHaHHg  (GopMyrOTh HOTpedy B CaMOBIOCKOHAJICHHI Ta HEOOXITHOCTI
CaMOCTIMHUX 3aHATb, BEJICHHI 3JOPOBOTO CIIOCOOY KHUTTS.

OTtxe, onTuMmizauis nporecy GpopMyBaHHsS (PI3UYHOI KYJIBTYpU HIAPOCTAIOUOTO
MOKOJIIHHS Z € aKTyaJlbHUM 3aBIaHHSAM TEOpii 1 MPaKTUKU (PI3UYHOTO BUXOBAHHS, a
BIPOBAXKEHHSI HOBUX (JOPM 1 METOIMK, OHOBJIEHI LILJII CYYaCHOI IIKOJIA 3yMOBIIIOIOTh
aKTyaJbHICTh MpOOJIEeMH peadizaimii 1HHOBAIIMHOTO TIAXOAy B II€IarorivyHii
MISUIBHOCTI  BUKJIAQgaya MO0 opraHizamii  (i3KyIBTYpPHO-03I0POBUOi 1
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OCOBJIMBOCTI 3AIMCHEHHSI PE®JIEKCII HA YPOKAX
TEXHOJIOI'TYHOI OCBITHBOI F'AJIY3I

KopenesBa Ipuna BacuiiiBna

METOJHMCT TEXHOJIOTIYHOT OCBITHBOI ray3i

HaBYAJIbHO-METOIUYHOTO BIAILTY

KOOpAMHAIlIT OCBITHBOT AISTILHOCTI Ta MPOGECiitHOTO PO3BUTKY,
KOMYHaJIBHOTO 3aKJIaay

CymcbKuit 007aCHUM IHCTUTYT, MICISAIUIUIOMHO] TEJaroriyHol OCBITH
M. Cymu, Ykpaina

Beryn. Koxen 3100yBay OCBITH MOBUHEH PO3YMITH, JJIS YOTO BIH i€ [0
IIKOJIH 1 3 IKUM Oara)keM 3HaHb BiH 1€ 31 MIKOJH, JUIsl 4Oro HOMY 111 3HAHHSI, YMIHHS
1 HABUYKHM 1 JIe BIH iX 3aCTOCY€, IHIIMMU CIOBaMU — pedaeKcyBaTH, OCMUCIIOBATH,
CUCTEMATHU3yBaTU. A BYHUTENb I[IOBUHEH BIJNOBIIHUM YUHOM OpraHi3yBaTu
HABYAJIbHY AISUTbHICTH, CTBOPUTH yYMOBH [IJISi TIEPETBOPEHHSI IUTHUHU B CYO'€KTa,
3aI[1KaBJICHOI0 B CaMOBJOCKOHAJICHHI 1 3TATHOTO JI0 Ali.

Meta po6otu. Pedrnekcii y HaBuYanbHIM AISJIBHOCTI BIIBOIUTHCS BaKJIMBa
pounb. [i MeTa — 3rajaty, BUSBUTH i YCBiJOMUTH OCHOBHI KOMIIOHEHTH JisIBHOCTI: ii
CMUCJ, THIH, CHOCOOM, MPOOJEeMH, NUISAXU iX BUPIIICHHS, OTPUMAaHI pPE3yJbTaTh
TOMIO.

Marepiaiu Ta MeToaM. YUuTedh Ha KOKHOMY YpOIll MPOMOHYE PI3HOMAHITHI
npuiiomu mpoBeaeHHs pediekcii. Ilpuiiom «cxomu ycmixy» gomoMarae y4HsSM
OI[IHUTU CBOKO JiSJIbHICTh HA KOXXHOMY €Talll YpOKy. YUMTel 3MOXYyTh 3a
JIOTIOMOTOI0 CXOJIMHOK CKOPUTYBaTH pOOOTY JIiTeH, mo0U 3aHATTS CTaad OlIbII
epexTuBHUMU. CX0/M yCHiXy MOKHA HaMaJlOBaTH Ha apKylll Mamnepy, Ha JOMIl abo
MOKa3aTH Ha ciaial. Y4YHI MalTh MO3HAYUTU Ty CXOAMHKY, Ha SIKId 3HAXOIATHCS.
3arajbHa JAWUCKYCIS JTOMIOMOXKE BHUSBUTH MPOTAJIMHU B OMNpPallbOBAHOMY Ha YpOILIl
HaB4yaJibHOMY Matepiani. [Ipuitom «PeduiekcuBHa MilleHb» 03BOJIIE OTPUMATH
3BOPOTHHUI 3B'S30K Y4YHIB CTOCOBHO PO3yMiHHSI HaByaibHOro Marepiany. JliTu Ha
apKyliax mnarnepy MaliolTh MillIeHI ad0 PO3ApPYKOBYIOTH ToToBI ImadioHu. KoxkeH
CEKTOp — MEeBHUI eTan ypoKy. HanpukiHIll 3aHATTS y4HI Ta IEAAror «BUCTPLIIOIOTh Y
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MIIIIEHBY - OI[IHIOIOTH €Tany 3aHATTA. [[iTH MaloTh y CBOIX MIIICHSIX TOCTaBUTH Oain
(5-10) i miamucaTy Ha3BH CEKTOPIB (OI[IHKA 3MICTY, OIIHKA CBOET JISUTBHOCTI, OIlIHKA
JUSJTBHOCTI TIeJiarora, akTHBHICTb Ha YPOIIi, PO3yMIHHS BUBYEHOTO MaTepialy TOIIO).
Hlo Buma orinka, To OMMK4Ye O LEHTPY MimieHi. Jlaml mpoBOAUTHCA TUCKYCIsS
CTOCOBHO OTpUMMaHUX pe3yhbrariB. lleil mpuitom po3BuBae y JiTel 3/1aTHICTbH
pedrnexkcyBaTd Ta aHali3yBaTH, Japye€ MOKJIMBICTb BHUCJIOBUTH CBOIO JYMKY Ta
BIUTMHYTH HA HAaBUAJLHUU TPOIEC. 3a JOIMOMOTO0 MPUHOMY «OYKET HACTPOIO» Y4HI
MOXKYTh OLIIHUTH MPOJYKTUBHICTh YPOKY Ta MOKpPAIIUTHA HAaBUKHU apryMmeHraiii. Ha
MOYATKy YPOKY IEIaror po3/la€ CBOIM BUXOBAHIISIM MANEPOBl KBITH PI3HUX KOJIHOPIB
(HampuKIaa, 4YepBOHOTO, )KOBTOI'O Ta CHMHBOTO), @ HAa JOLIKY BHBIIIYE 300paKEHHS
Ba3u. HanpukiHii 3aHATTS JITH TOPUKPIIUIIOIOTH JI0 Ba3W KBITKY: UYEpPBOHY
(cmogobanocsi 3aHATTSI/BCE 3pO3YMLJIO), XKOBTY (Mailke BCE 3p0O3yMiNIO), CHHIO (HE
crojo0asiocsi 3aHATTA/IIOTaHO 3pO3yMiB ab0 30BCIM HE 3pO3YMIB HaBUAIbHUN
Marepian). Y4Hi 000B'SI3K0BO MalOTh apryMEHTYBaTH CBiil BUOip KBITKH [1].

[IpuiioM pedrekcii «IOMOBHU peueHHs». HampukiHil 3aHITTS Meaaror
MIPOTIOHY€E CBOIM BUXOBAHIIM B YCHIA YU MUCHMOBIA (POpPMI JOTMIOBHUTH HACTYITHI
pEUYEHHS (Yuumenb MOdice 8Uca0amu C80i 8apianmu peueHs):

« Ha croroanimmboMy 3aHSTTI s 3po3yMmiB(-y1a)/ni3HaBcs(-1ach)/po3idpaBcs(-

J1ach)...

A xouy noxBanuTH cede 3a Te, 0 Ha ChOTO/IHI HA YPOIIi ...

Ha yporii Mmeni oco0auBo criogo6anocs ...

3HaHHS OTPUMAaHI Ha ypOIll MEH1 3Ha00IATHCA ...

« Ha croromninmmpoMy ypolii MeHe 3UBYBAJIO ...

PesyabTatn Ta o0oOroBopeHHsi. PedrnexcuBHa IATBHICT € 3acCO00M
CaMOITI3HAHHS 1 CaMOOIIHKH, CIHIBBIJHOIIEHHS OTPUMAHOTO 1 3aIlJJaHOBAHOIO
pe3ynbTaTiB. YUEeHb ONMAaHOBYE PedIIEKCIIO SIK 3/IaTHICTh aHAJIi3yBaTH 3MICT 1 MPOIIEC
CBO€ET JISTTLHOCTI, PO3MJISIIA€ ¥ OILIHIOE BIACHI JIii, SIKI peaii3yloThCs Yepe3 TEBHI
BMIHHS 1 HABUKH, 110 (OPMYIOTh KPUTHYHE MUCIEHHS, JOMOMAaraloTh y4HIO OauuTu
npoOJeMu 1 MIyKaTh NUISAXW Ui X momonadds. [lin gac 3acBO€HHsI TIEBHOI TeMHU

JTUTHHA OIlIHIOE BAXJUBICTh OTPUMAHUX 3HAaHb 1 3aCTOCYBaHHS 1X Yy JKHUTTI.
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Pednexcisa — reflexion (mat. reflexio — BimoOpakeHHSI) — HPOLEC CaMOMI3HAHHS,
camoOaHaji3y, CHOTJISIIaHHSA 1 PO3yMIHHS BIACHOTO BHYTPILIIHBOTO CBITY, a TaKOX
CIIPUUHATTS 1 PO3YMIHHS IICUXIYHOTO CTaHy, MOXJIMBOIO MEepediry JyMOK IHIIOI
JIOAVHYU Yy CIUIKYBaHHI, YCBIIOMJICHHS TOTO, SIK MapTHEp CIpHiIMae Ta OLIHIOE
criiBpo3MoBHUKa [2]. Ilemaroriuna pediiekcis — e HaBUK, SIKUH JTO3BOJISE€ HE TIIbKH
KOHTPOJIFOBATH CIIPSMOBAHICTh yBard, a # yCBiJIOMJIFOBATH BJIACH1 JyMKH, BIIUYTTS 1
3aralbHUNA CTaH. 3aBIsSKH pediiekcii JTIOAMHA Ma€e MOXKIUBICTH CIIOCTEpIraTH 3a
co0010 300Ky 1 6auuTH cede ourma JrojieH, skl il 0TouyroTh. Peduekcis — e Oyabp-ski
HaMipu OCOOMCTOCTI, CHOpPSIMOBAaHI Ha caMoaHali3. BOHM MOXyTh TPOSBISTHCS B
OLIHI[ CBOiX BYMHKIB, JYMOK 1 nojii. I'mubuna pedruekcii, caMmoaHani3y 3aJIeKUTh
Bl CTYIIEHS OCBIYEHOCTI JIOAWMHH, PO3BUTKY MOPAIBHOTO TMOYYTTS 1 PIBHA
CaMOKOHTpPOJIIO [2].

Merta peduiekcii Ha yporii:

* opMyBaHHS HABUUKH CAMOKOHTPOJIIO;

* PO3BUTOK BMIHHSI ONpAllbOBYBATH BJACHI MOMWIKM B Tiil 4M 1HWIN cdepi
KUTTS;

* oopMyBaHHS OCMUCIICHOTO MIAXOY 10 J1MCHOCTI,

* PO3BUTOK KPUTUYHOTO MUCJICHHS.

[Mo Take pedrnekcis 3 MOTMIALY il TPAKTUYHOTO 3aCTOCYBAHHS Ha ypokax? Sk
CTBEP/IKYIOTh HAyKOBI JiKepesia, CIOBO «peduiekcis» MOXOAUTh Bij JIATUHCHKOTO
reflekxio «3BepHeHHs1 Ha3am». Pedrekcis Ha ypoill — e ChiibHA JISUIBHICTh YUYHIB 1
BUUTEJIS, IO JO3BOJISIE YJOCKOHAIIOBATH OCBITHIM Mpolec, OPIEHTYHOUYUCh Ha
OCOOHUCTICTh KOXXHOTO Yy4YHs. Y HAyKOBO-METOAMYHIN JTEparypl ICHYe HOEKiIbKa
BUJIB peduiekcii. BigmosigHo 1i Kinacudikaiii BUUTETh BUKOPUCTOBYE 1 KOMOIHYE
npuiiomu pediekcii B IUIaHi ypoKy:

1. Pedrekcito HacTporo Ta eMOIIHHOTO CTaHy JOIJIBHO BUKOPUCTOBYBATH Ha
MOYaTKy YpPOKY HJisi CTBOPEHHS IO3UTHBHOIO HACTPOIO, €MOIIMHOrO KOHTaKTy 3
KOYKHUM OKPEMO, a TaKOX 3 IPYIOI0 B KiHIII JIsUIbHOCTI. PecypcHumu matepianaMu
JUTSL TIPOBEACHHS 1HOTO BUIY pediekcii MOXyTh OyTH KapTKU 13 300paKEHHSM

eMOIIiHUX 00nuY (CMalIMKW), KapTKU €MOLIMHO-XYJ0KHbOIO 3a0apBIICHHS
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(kapTUHU, MY3W4YHI TBOpH), 300pa)KEHHS HACTPOIO KOJbOpamMu Tomio. Mera
pediekcii — mpurajatv, BU3HAYUTH ¥ yCBIIOMUTH OCHOBHI KOMIIOHEHTHU AiSNTBHOCTI:
il TII, 3MICT, crtocoOu, MpoOIeMu, NULSIXH 1X BupimieHHs. Pediekcisa 3aiimae 15-20 %
qacy ypoKy.

2. Pedmekcito  3MICTy HaBYaJIbHOTO MaTepially BHKOPUCTOBYIOTH IS
BUSIBJICHHS PIBHS  YCBIOMJICHHS 3MICTY BHBYEHOTO. EdekTuBHHI mnpuiiom
HE3aKIHYEHOTO PEUCHHS, TE3W, OIIHKUA «3O01IbIICHHS» 3HAHb 1 JOCATHEHHS METH;
puioM, aHaji3 cy0’€KTUBHOIO JOCBIAY W JOCUThH BIJIOMHM IPHUHOM CIHKBEHHY, IO
JIOTIOMAararloTh y TMPOIECi pOOOTH 3aKpIMUTH TPOHICHUN MaTepiall 1 OCMHCIHUTH
HOBUH. PediekcruBHA KOHTPOJBHO-OLIHIOBAIbHA [ISJIBHICTE MpPU  OpraHizamii
OCBITHBOTO TIPOIECY BaXKJIMBAa, OCKUIBKM HE TUIBKH aHaNI3ye pe3yibTaTH poOOTH
V4HIB, aje ¥ caMm Tmpolec poOOTH, L0 Yy CBOIO 4Yepry, nependaydae BKIIOUCHHS
KOXKHOTO Y4YHSI Y B3aEMOKOHTPOJIb 1 B3aEMOOIIIHKY.

3. Pedmekcis misIbHOCTI J1a€ MOJKJIIMBICTH OCMMCIIHMTH CIIOCOOHM Ta NMPUHOMH
poOOTH 3 HABUAJILHUM MarepiajioM, 3HAWTH HaWOIell parioHanbHI. Lle Bupg
pedrekcii 3py4Hilie 3aCTOCOBYBaTH Ha €Talll 3aKpilJICHHs MaTepially, MpU 3aXHCTI
MPOEKTIB Ta MEPEBIPIl JOMAIIHIX 3aBAaHb. BiH gomomarae 3m00yBayaM OCBITH
MpoaHaIi3yBaTH CBOIO AaKTHUBHICTh, OCMHCJIMTH BHIA 1 CHOCOOM HaBYaIbHOI
TiSTbHOCTI. BakiiMBUM MOMEHTOM y POOOTI BUMTENS € BMIHHS YYHIB OIIIHUTH CBOIO
poboty Ha ypori. [IpuBdyatu nutuHy (GOpPMYIIOBATH CBOI JYMKH, POOUTH OI[IHOYHI
CyJDKCHHSI Tpeba MOYMHATH e 3 JUTSYMX pOKiB. Ilo3uTHBHA caMOOIIHKA TUTUHH
MOJIOJIIOrO IIKUIBHOTO BIKY PO3BUBAETHCSA IMiJI Yac MOUIYKY BIPHUX PIIIEHb,
BHUCHOBKIB. ToMy pediiekcisi — 11le MOHITOPUHT, 1IHCTpyYMeHT 1is aHamizy [1]. Llei
METOJ JI03BOJIsi€ OUTBIT TPOAYKTUBHO (OPMYBATH B YYHIB P  KIOYOBUX
KOMIIETEHTHOCTEH: YMIHHS BUMTHCS, OpTraHI30BYBaTH CBOIO pPOOOTY, pO3B’sI3yBaTu
aKTyalibH1 po0jemMu, Ha0yBaTH HAaBUKIB CAMOKOHTPOJIIO, CAMOOLIIHKH. [[iTH BUaThcs
CHJILHO BU3HAYATU MPOOJIEMH, CITIBIIPAIIOBATH, OYTH BiAMOBIIaTLHUMHU 32 MIPUHHSATI
pimieHHsi. OOIPYHTOBYIOTh, JOJIAIOTh CYNEPEUYKU, MPUXOJATh 10 CHUIBHOTO
BHpIIICHHS TpoOieMu. BiacHuWil MOCBiA CBIAYMTH MPO Te, IO sAKI O IHHOBAIlIKHI

TEXHOJIOT1i MM HE€ BIIPOBAKyBalld B MPAKTUKY, JOCATTH YCIIXy MOXHA, JUIIE

382



3alliKaBUBIIM y4HS. 3aCTOCYBaHHS METOAY pedIieKcii MmiJl Yac BUBUYECHHS HaBUAJIbHUX
JTUCITUIUTIH CTBOPIOE JOJATKOBY MOTHBAIlIO J0 HaBYaHHS. TEXHOJIOTIYHA OCBITHS
rainy3b € pyHgaMmeHToM GOpMYBaHHS KIIIOYOBUX KOMIETEHTHOCTeW [lepikcTanmapTy
SK OJHOTO 3 HAaWTOJOBHINIMX HAIMPSIMKIB BUXOBaHHS OCOOMCTOCTI Cy4yacHOi MOJOO]
moauHu. ToMy HEOOXITHICTIO MOJAIbIOI poOOTH € po3poOKa 1 BIPOBAKCHHS Y
PaKTUKy METOJIUKU POOOTH 3 PO3BUTKY Pe(DICKCUBHUX YMiHb YUHIB. AHAII3 3MICTY
HAaBUAaHHSA 1 CIIOCTEPEKCHHS 3a HABYAIBHOKIO ISUTBHICTIO YYHIB IOKa3ajH, IO
MaKCUMaJIbHUI BIUIMB Ha CTYIiHb C(POPMOBAHOCTI pedICKCHBHUX YMiHb HaJaJH
pizHOMaHITHI (OpMH OpraHi3aimii HaBYAJIBHOTO CIIJIKYyBaHHS, BIIPOBA/KEHI B
OCBITHIA TpoLec, WO JO3BOJISIIOTh YCYHYTHM HaBYaJIbHI TPYIHOUIl YYHIB.
PedriekcuBHI BMIHHA JOMOMArarOTh HIKOJSpAM 3pO3YyMITH CBOIO YHIKAJIbHICTH,
1HAUBIYyaJIbHICTh 1 TPU3HAYEHHS, K1 MPOSBISIOTHCS YEPE3 aHalll3 MOro mpeIMeTHOI
nisTbHOCT1. OBOJIOJIIHHSI YMIHHSAM CaMOKOHTPOJIIO 3a0e3neuye KoM(popT B HaBYaHHI,
3HIMae CcTpec 1 J03BOJIsi€ 3/100yBayaM OCBITH BYUTHCS 3 1HTEPECOM 1 BEIHUKUM
OakaHHSM, a TaKOX Ja€ pPeaJbHUNl «IHCTPYMEHT», 3a JOMOMOTOI0 SIKOTO BOHHU
MOKYTb YIPABJISITH IMPOIIECOM CBOT'O HABYAHHS HA HACTYITHUX eTarax.

Pediiekcito MOXHa MPOBOAUTU B PI3HUN YaC MPOTITOM YPOKY UM OCBITHBOTO
nporiecy. Ile moxkHa 3pobuTH 10, i vac abo micas ypoky. Tepminu pedrekcii
MOXKYTb 3aJI€’KaTH BiJl METH YPOKY Ta OUIKYBaHHUX PE3YJIbTATIB.

Hanpuknaz, pediiekcis Ha mo4yaTky ypoKy AOIOMAara€ y4yHsM MOCTaBUTH I
Ta OYIKYBaHHS IIOJI0 TOTO, III0 BOHU BUBUATUMYTh. Peduiekcis Ha yporl Moxke OyTu
BUKOpHUCTaHa JUIsl TIEPEBIPKU PO3YMIHHSA Ta BHECEHHS KOpPUTYBaHb 3a motpedu. Ha
3aBepIIEHHI YPOKY peduiekcis Moxe OyTH BUKOpPUCTAaHA JUIsl OI[IHKKM HaBYaHHS, SIKE
B110YJI0CS, 1 TUTaHyBaHHS MallOyTHHOIO HaBYaHHS.

IcHye Garato pi3HHMX TEXHIK, SIKI MOKHa BHKOPHUCTOBYBAaTH JUIsl pediiekcii,
30Kpema

e BCJCHHS IOJACHHUKA a00 3aIuc PO CBIM JOCBII HABYAHHS;

® CaMOOI[IHIOBAaHHS 200 B3a€MHE OIIHIOBAHHS;

e peduiekcis uepe3 JIEKOPAaTUBHO-Y)KUTKOBE MHUCTEITBO YM 1HIIN TBOpUI

JUKEpena;
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® BIIpaBH MiJl YaC BUKOHAHHSA 3aBJIaHHS.

Pednekcisa mae Oyt peryisspHUM 1 MOCTIHHUM MPOIIECOM, a HE OJJHOPA30BOIO
nomiero. Kimrou 1o ycniniHoi pediiekcii — yeBIJOMIIOBaTH, YOTO BH X0U€Te JOCATTH, 1
OyTM TIOCTIJOBHUM Yy CBOeMy miaxomi. Peduekcis Moxe OyTH NOTY>KHUM
IHCTPYMEHTOM, SKHM JOMOMara€ y4YHsAM CTaTd OUIbII  CaMOCTIMHHMMH, a
BUUTEJISIM - TTIOKPAIyBaTH CBOIO PaKTUKY [1].

BucHoBku. Yomy cyuyacHa ocBita mnorpeOye Oulblie CamMOOI[IHIOBAHHSA?
CydacHa ocBiTa TOTpeOye OITBIIIOI CAaMOOITIHKH, OCKUTHKHM BOHA CIIPHUSE OLIBII
aKTUBHOMY Ta CAMOKEPOBAHOMY Mpolecy HaBuaHHs. CaMOOIIHKa J103BOJISIE YUHSIM
B35ITU Ha ceOe BIAMOBIJAIBHICTh 332 CBOE HABYAHHS Ta 3PO3YMITH BJIACHI CUJIbHI Ta
ciabki cropoHu. lle Takoxx Jomomarae ydHsM CTaBUTH Iepel coOOK LIl Ta
BIJICTE€KYBATH CBIM MPOrpec y JOCITHEHHI HUX iaeil. CaMOOIIHKa TaKOX BaXJIHMBa,
OCKIJIbKM BOHA JIONIOMAara€ y4HsIM pO3BHBATH KOTHITMBHI HABUYKH, TOOTO 3/1aTHICTh
AyMaTu Ipo MHUcIIeHHs. L1 HaBUKU BKIIIOYAOTh 34aTHICTh [IJIaHYBaTH, KOHTPOJIIOBATH
Ta OLIHIOBATH BiIacHEe HaBYaHHA. Kosu y4H1 BMIIOTh 116 pOOMTH, BOHH CTalOTh OUTbII
HE3aJeKHUMU Ta CaMOCTIMHMMM YyuHsMH. lle [103BojsiE BUMTENIO 3pO3YyMITH
CHPUMHATTS MaTepiaqy y4YHSIMH, BU3HAUUTH cdepu, /1€ y4HI MOXYTh BiA4yBaTu
TPYJHOI, 1 BIAMOBIIHO CKOPUTYBaTH CBOi METOAM HaB4aHHsS. KpiM TOro, cucremy
pedrnekcii MOXHA BUKOPUCTOBYBATH SIK IHCTPYMEHT MJisS Y4YHIB, 1100 KPUTHUYHO
OCMHUCTUTH T€, YOTO BOHHM HABUWIINCSA, 1 IK BOHH MOXYTh 3aCTOCYBATHU II€ Y CBOEMY
KUTTI.
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V]IK 330
THINBIIY AJTbHAM MIIXIT Y BUKJAJTAHHI AHTJATICHKOI MOBH SIK
IHCTPYMEHT MOTHBALII YUHIB

KpaBuenko MupociaBa IBaHiBHa
BUYUTENH AHTJIIHCHKOI MOBU
['opouieHChKriA 3aK1a]] 3arajibHOT
cepennboi ocBiTH [-1II cTymenis Ne 1
imen1 C. C. I'ynaka-ApTeMOBCHKOTO

M. ['opoauie, 06:1. Uepkacbka, Ykpaina

AHoTamis: Y CTaTTi po3rISAAETHCA KIIOYOBA POJIb 1HIUBIAYATIBHOTO T1IX0TY
B IIPOLIECI HABYAHHA aHIIIMCHKOT MOBH SIK TIOTY>KHUH 3aci0 MOTHBAILlil y4HiB. ABTOp
JOCIIDKY€E OCHOBHI NMPHUHIIMIIMA 1HJIMUBIAyalli3alii HaBYaHHS, 30KpeMa aJanTalfiio 0
pIBHSI 3HaHb Y4YHIB, YpaXyBaHHS IXHIX IHTEpPECIB 1 MOTPeO, a TaKOX 3aCTOCYBAHHS
PI3HOMAHITHMX METOJMK 3aJie’KHO B OCOOJUBOCTEH CHPUHHATTS Marepiaiy.
3a3HavyaeThCs, M0 TAKUW MIAXIJT JOMOMAara€ 3MEHIIUTH PIBEHb CTPECY, IMiJIBUIIUTH
CaMOOILIIHKY YYHIB 1 CTBOPUTH YMOBH /Jis JIOCATHEHHS PEAIbHUX pE3yJbTaTIB Yy
HaBUYaHHI, 110 CBOEK YEProl0 IMIJBUIIYE iXHIO 3aIIKABICHICTh y TMOAAIBIIOMY
onaHyBaHHI MOBH. OKpPEeMO HAroJoOIICHO, 1110 1HAWBIAYal130BaHUM MIIX1]] HE JIUIIE €
BOKJIMBUM KOMIIOHEHTOM MOBHOI OCBITH, ajie ¥ BHUCTynae e(QeKTUBHUM
IHCTPYMEHTOM JJIsI PO3BUTKY CaMOCTIHHOCTI Y4HIB 1 (hOpMyBaHHS TO3UTHUBHOTO
CTaBJICHHS JI0 MIPOIIECY HaBUaHHSI.

Kuarw4oBi cjoBa: MoTuBariis, iHTepec, 1HAWBIAYaTbHUN MiaXi1, BUKIAIaHHS,

aHTrJIChbKa MOBA, YUHI.

BuBueHHs1 aHrIiiickkoi MOBM HaOyBae Bce OUIBIIOTO 3HAYEHHS B Cy4aCHOMY
CBITI, aJ’)K€ BOHA BIJIKPUBAE IIMPOKHUIA CHEKTP MOXKIJIMBOCTEN I OCOOUCTICHOTO Ta
npodeciiiHoro 3poctaHHs. OJHaK Mpolec HaBYaHHS YacCTO CYHPOBOIKYETHCS
npo0JIeMOI0 3HI)KEHHS MOTHBALli B y4HIB, 110 MOK€ OyTH CHPUYMHEHO PI3HUMHU

YUHHUKAMH: Bl OJHOMAHITHOCTI HAaBYaJILHUX METOMIB OO HEIOCTAaTHHOTO
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BpaxyBaHHS 1HIMBIIyaJlbHUX MOTped Ta OcoOIMBOCTEH YYHIB. Y TakMX YMOBax
IHAUBITyAIbHAA TIAX1A OO0 BUKIAJAAHHS CTAa€ KIIOYOBUM IHCTPYMEHTOM IS
I1JBUIICHHS 3all1KaBJICHOCTI Ta CTUMYJIFOBAaHHS MOTHBAIII] O BUBYEHHS aHTJTIHCHKOT
MOBH.

AHami3 jiTepaTypd CBIIYMTH, 10 MHUTAHHIO 1HAWBIAYaJbHOTO IMIAXOAY VY
BUKJIAJaHH] aHTJIHACHKOI MOBHM Ta MIJABUIIEHHIO MOTHBAIIl [0 il BUBYEHHS
OPUIISIOTh yBary 0arato HayKOBI[IB. 30Kpema, IIi MUTaHHS BUBYAIM Taki BYEHI
cydacHocTi sk M. Amnrtomkina, B. bonmapenko, K. Kaccem, JI. Jlensii,
O. MakMepdoi, T. Ocsamgna, B. Iliarypceka, T. ITononceka, M. Cigyn, K. Caimdenko,
C. Yne3kina, A. ®egopenko T1a 1Hmi. IIpore, He3Baxaoum Ha MPOBEIECHI
JTOCIIDKEHHST OaraTbMa BUCHUMH, MUTAHHS 1HJAWBIIYAIBHOTO IIIX0Y Y BUKJIAJaHHI
AHTJIIACHKOT MOBHM SIK 1HCTPYMEHTa MOTHBALli YYHIB 3QJIMIIAETHCA aKTYaJbHOIO 1
moTpedye JOCTIIKCHHS Ta BUBYCHHS.

Merta craTrTi — pPO3KpUTU CYTh IHJIUBIAYaJIbHOTO MIAXOJY Y BHKJIaJaHHI
aHTJIIACHKOT MOBU SIK 1HCTPYMEHTY MoOTHBauUli y KoHTekcTi HoBoi ykpaiHCBKOI
IITKOJIH.

[Ilo » Take 1HAUBIAyadbHUM MiaxiA y HaBuaHH1? Sk 3a3Havae C. YieskiHa,
IHIWBIAYalbHUM  TIAXiA — SBISETBCS ~ BAXJIMBAM  TICHMXOJIOTO-TICIarOTTYHUM
IMPHUHIIMIIOM, [0 BPaXOBY€ 1HAWBIAyalbHI OCOOJMBOCTI KOXKHOI mutuHu [1, c. 25].
Bin mosnfrae y BpaxyBaHHI IHJMBIAyaJdbHUX OCOOJMBOCTEH KOXKHOTO Y4HS, MOTO
1HTEpECiB, pPIBHS 3HAaHb, TEMITy HABYAHHS Ta 1HIIMX ACHEKTIB, SKI MOXXYTh BIJTUBATH
Ha TIPOIIEC 3aCBOEHHSI MaTepiay.

Ha nymky O. MakMepdi, iHIUBIAyadbHUN MIIX1J € 3alM0pPyKOI YCHIXY Ta
KJIIOUeM J0 HaWKpalux pe3yJsibTaTiB, TaK K BIH JO3BOJSE BPAXxOBYBATH YHIKaJIbHI
O0COOJIMBOCTI KOXKHOTO y4Hs. [HIuBiAyanbHHMM MiaXiJ AOMOMarae rneaarory 3HauTH
CWJIBbHI Ta cJIa0Kl CTOPOHU KO>KHOTO YYHsI, 1 BIAMOBIAHO, aJaiTyBaTh MporpaMmy Tak,
100 BOHA BIAMOBIaNa iXHIM MOTpedaM Ta 3110HOCTIM [2].

[nuBinyansHUM MiAX1A Ha YpOKaxX aHTJIIACHKOT MOBHM B IMOYATKOBHMX Kiacax
HoBoi ykpaincekoi mmkonun (HVYII) BupizHseTbcss CBOIMH — XapaKTEpHUMH

OCOONMBOCTSIMU. YUHI IOTO BIKY MOTpeOyIOTh 3HA4YHOI YyBaru [0 IXHIX
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MICUXOJIOTTYHUX, eMOLIWHUX 1 (pi3iosoriyHuX noTped. OCHOBHA IJIb MOJSTAE B TOMY,
00 3a0e3neunT KOM(POPTHE Ta CIPUSTINBE CEPEAOBHIIE VISl IXHHOTO HABYAHHSI.

3HauHy POJb IHAUBITYATBHUN MIJIX1] BIIITPA€E K THCTPYMEHT MOTHUBALIli YUHIB,
SKa € OJJHUM 13 KJITFOYOBUX YMHHUKIB, 110 BU3HAYAIOTH €()EKTUBHICTH HABYAHHSI.

M. Cinyn i1 T. TlonoHchKa 3BepTalOTh yBary Ha Te, IO JDKEPEJIOM MOTHBAII] B
HaWOIIBII 3aralbHOMY PO3YMIiHHI € TIeBHA MOTpeda, 3MICTOM SIKOi € OakaHHS IIOCh
MaTH, YAMOCH OBOJIOMITH, JOCSITTA 4YOroch. | sKmo g0 chepu Takux moTped
NOTpaIUIsie BOJIOJIHHS aHTJIIHCHKOIO MOBOIO, TO BOHM CTAalOTh MOTHBALIEIO N0 ii
3acBoeHHs. Yu OynyTh mpoOy/KEHI CHJIM, 10 TOHI3yIOTh HaBYaHHS, YU
MIEPETBOPATHCS BOHU B pPealbHy PYIIHHY CHIy TPOIECY HAaBUAHHS, 3aJICKUTH Bi
BuuTeNs. MOTHBAILlIS, HA TyMKY HAayKOBIIIB, TICHO TOB’s3aHa 13 TPAKTYBaHHSM IIlJICH
OCBITHBOT'O TpoIleCy. Y I[bOMY IUIaHI AY’€ BaKJIMBO HE OLIHIOBATH IX JIMILIE KpPi3b
NPU3MY BY3bKOIIPAKTHUHHUX IHTEPECiB OKpeMHx yuHiB [3, c. 40].

B. Bonnapenko 3a3Hauae, mo 3aBAsKyd OCBITHIM pedopmam B Ykpaini Hosa
yKpaiHChbKa IITKOJIa BiJKPUBA€ 3HAYHI MOKIIUBOCTI ISl BIOCKOHAJICHHS BHKJIAIaHHS
aHTJIIMCHKOT MOBH, JIé MOTHBAIISl BIIIrpa€e KIIOUYOBY POJIb B OCBITHBOMY IIPOIIEC.
OnHuM 13 BaXJIMBUX UYMHHUKIB, 110 CHOPUSIOTH IMIJABUIIEHHIO MOTHBALlll YYHIB [0
BUBYCHHS aHTJINCHKOI, BOHA BBa)KA€ TMOIIYK 1HAMBITYaIbHOTO MiAX0ay. Baxkko He
MOTOAUTHUCS 3 THM, IO KOXXEH YYE€Hb € YHIKaJbHOK OCOOHMCTICTIO, 1 HEOOX1THO
BpaxOBYBaTH MOro OCOOMCTI MOTpeOu Ta iHTepecu. s omaHux e Moxe OyTH
3aXOIUICHHS aHTJIOMOBHOIO MY3HMKOIO, JIJISl 1HIMUX — IIKABICTh O HAYKOBUX TEKCTIB
a00 Ka30K. 3aBJaHHS BYUTENS — 3HAWTH MIAXIJA 0 KOXHOTO Y4YHS, pO3poOJIsioun
3aBJIaHHSI, 110 BIJIMOBIIAIOTh MOTO IHTEpecaM Ta YNoJ00aHHSM. YPOKHU aHTIIHCHKOT
moBu B HYIII BuMaratoTe TepriiHHS, TBOPUYOTO MIIXOTY Ta 1HAUBITyai3allii mporecy
HaBYaHHS, aJie Pe3yJIbTaTOM CTAalOTh KOMIIETEHTHI Y4HI, SIKI BIIEBHEHO BOJIOAIIOTH
1HO3€MHOIO0 MOBOIO 1 TOTOBI JIO CIUJIKYBaHHSI HA MIKHApOTHOMY piBHI [4].

MoTuBallis € OCHOBOIO i €(QEKTUBHOTO BHUBUYCHHS AaHTJINACHKOI MOBH,
OCKUJIbKH BUKJIMKA€ Oa’kaHHS CaMOBJIOCKOHAJIIOBATUCS Ta J0JIaTh MOBHI Oap’epu. Lle
320X0Uy€ IIKOJISPIB BHBYATH HOBY JIEKCUKY Ta PETYJSIPHO OCBOIOBATH HOBI

rpaMaTUyHl CTPYKTYPH, a TaKOX JOMOMAarae iM CHOpaBisTHCS 3 MpoOjeMaMu Ta
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pO34apyBaHHSIMH B Tpolieci HaBuaHHsS. [l03MTHMBHA MOTHBAIISl IEPETBOPIOE MPOIIEC
HAaBUAaHHSA Ha 3aXOIUTIOI0YY IOJOPO’K, HAJAAIOYM IMHPOKI MOKJIUBOCTI JJIsS 3HAHHS
aHrmiicbkoi MoOBU. [HAWMBIAyalbHHH TWIAX1J 70 BUKIQJaHHS AHTJIHACBKOT MOBH
M1IKPECIIOE YHIKAIBbHICTh KOKHOTO YYHS Ha OCHOBI HOTO 1HAMBIAYalbHUX 1HTEPECIB
1 motpeO. Ileit miaxin nependavae: aHaidi3 iHTEpECiB YUHIB (PO3yMIHHS YHIKAJIBHUX
3aXOIJICHb KOXKHOT'O YYHS); IHTErpallis 1HTepeciB y HaBYaHHA (BKIIIOYAIOUHW TEMH,
TEKCTH UM MPOEKTH, K1 BITOOpAX)aAIOTh 3aXOIJICHHS YU IHTEPECH JUTHHM ); aIarTaIlis
MarepiajiB (BUOIp HaBUYAJbHUX PECYpPCIB, SKI BUKJIMKAIOTH IHTEPEC 1 CHPUSIIOTH
rMOMIOMY  PO3YMIHHIO TIpEIMETa); BIUIMB HAa MOTHBAII0 Ta PO3YMIHHSA
(ocoOucTticHUl 3B'A30K, SIKUM OYJIyeThCS B MPOIECl BUKIIAJaHHs Ta HaB4yaHHs). [leit
MiIX1 HE TUIbKA MOTUBYE YUHIB, a i cripusie e()eKTUBHOCTI Mpoliecy HaBYaHHs [5].

OpHi€l0 3 HaMBaXJIMBIIIMX MEPEIyMOB BHKOPHUCTAHHS 1HJMBIIYyalbHOTO
MIIX0Ay SK 3aco0y MOTHBAIli € YCBIIOMJICHHS 1HAMBIIYaIbHO-TICHXOJIOTIYHUX
BJIACTUBOCTEN TUTWHU, 30Kpema ii TemrepaMmeHTy. BiAmoBigHO 10 HBOrO Meaaror
Moyke obupaTu (hopMu poOOTH i/ Yac BUKIIAJIAHHS aHTIIIHCHKOT MOBH [6, ¢. 20].

T. Ocsanna npomoHye ONTUMAJIBHY CTPATETil0 B3a€MOJIi BUUTENS 3 YUHSIMHU
PI3HOIO TEMIEPAMEHTY, & caMme: MIJBUIIYBAaTH AaKTHBHICTh XOJIEpUKA, 1100 BIH HE
B1JIBOJIIKAaB yBary Ha ce0e 1 He MepenIkokaB MpoIecy HaBYaHHS; KOHTPOJIIOBATH Ta
3aI[iKaBIIIOBATH CAHTBIHIKA B y4acTi y 3aHATTAX, JTOTIOMAaraloyv MOMy 30CEpEeaUTHCS
Ta YHUKHYTH CTOPOHHIX BIJBOJIIKaHb; HE KBAIUTHU (hJIErMaTHKa, a CTUMYJIIOBATH HOTo
MOTHBAIlII0, HE JTOMYCKAlOYU MEPEeBTOMM; IHTETPYBATH MEJIAHXOJIIKa Y MPOIIEC MiCIs
MOJaHHS OCHOBHOTO Marepiaiy, 00 3MEHIIUTH PU3UK BUHUKHCHHS HETaTHMBHUX
eMoIriid Ta koHpikTIiB [7, . 182].

[HauBiyansHUN MiAX1A AJ1s MIBHUINEHHS MOTHBAIll y4YHIB 1, SIK HACIIIOK,
MOKpAIIeHHs iXHIX pe3yJbTaTiB y BHUBYEHHI MOBHM, MOXHA peali3yBaTH
PI3HOMAHITHUMH METOJIaMU. 30KpeMa, BYHMTENIb Ma€ MOXJIMBICTh 3aCTOCOBYBATH
HaBYaJbHI CTpaTerii, 0 HaWKpale BIAMOBIAAIOTH MOTpPeOaM KOHKPETHOI AWUTHHH.
Takok BaKJIMBUM acCIIEKTOM € 3a0€3TCUCHHS JTOJATKOBOI MATPUMKH Ta JOIIOMOTH
came B TuUx cdepax, ne y4deHb CTHUKAEThCcs 31 ckiamHomiamu [2]. Kpim Toro,

JOLIIBHUM 1 €(PEKTUBHUM MOK€ OYyTH BUKOPUCTAHHS HACTYITHUX 3aCO0IB:
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- Buxopuctanns iHdopmamiitnux TtexHosorid. CydacHl TEXHOJIOTIi
HAJAI0Th MOXJIUBICTD YUUTENSIM PO3POOJIATH NMEPCOHANI30BaHI HaBYaIbHI MIPOTrpaMu
JUISL KOXKHOTO Y4YHS. 3aBIsSKM ICHYBAaHHIO OHJIANWH-TUIATQOpPM, MIKOJSAPI MOXKYTh
CaMOCTIHHO 0OMpaTH 3aBAaHHs BIAMOBIIHO 0 CBOTO PIBHS MIATOTOBKH Ta IHTEPECIB.
Pi3HOMaHITHI BijleoMaTepiajiv, IHTEPAKTUBHI BIPaBU, OHJIANMH-ITPU Ta JOAATKH IS
PO3UIMPEHHSI CJIOBHMKOBOTO 3amacy poOJsiTh MPOIEC HABYAHHS 3aXOIUTUBUM 1
JOCTYITHUM JUISI KOKHOTO YYaCHUKA OCBITHBOTO MPOILIECY.

- InauBigyanbHi 3aBAaHHS Ta NPOEKTH. BOHM HAAAIOTh YYHSIM MOKIIMBICTD
BHUBYATH aHTIIMCHKY MOBY 4Yepe3 MpHU3My IXHIX 1HTEpeciB 1 MPaKTUYHUX HOTpeO.
Hanpuxman, MokHa 3alporoOHYBAaTH MIATOTYBAaTH MPE3EHTAIll0 Ha TeMy, IO iX
3aXOIUTIOE, a00 CTBOPUTU OJIOT TpO YIrOOJNeHy KHUTY uu GuibM. Taki miaxonu
COPUSIOTH PO3BUTKY BIANOBIAAIBHOCTI 3a BJACHUI HaBYAJIBHUI mpouec 1
J03BOJISIFOTH 3aCTOCYBATH MOBHI HABUUKH y pEalbHUX )KUTTEBUX CUTYyAIlisX.

- 3BOpOoTHUH 3B’30K. [I03UTUBHUN 3BOPOTHHM 3B’SI30K 1 3a0XOUEHHS MAaIOTh
KJIFOUOBE 3HAYEHHA [UIsl MIATPUMKM MOTHBAIll YYHIB y MpPOLECI BHUBYEHHA
aHTIIIChKOT MOBU. BOHU cCrpusitoTh TOMy, 1100 y4HI BiA4yBaju CBIiii mporpec 1
IIHHICTh JOKJIAJICHUX 3yCHIIb, HAJUXAIOUM 1X Ha MOJAaJbIli JOCATHEHHS. BU3HAaHHA
YCHIX1B HE JIMIIE TOKPAIlye HACTPiH, ane i Gopmye OLIbII MO3UTUBHE CTABJICHHS JI0
npolecy HaBuaHHS. PerynspHa moxBaja pa3oM 13 KOHCTPYKTHBHHM 3BOPOTHHM
3B’A3KOM JIOTIOMAararoTh YYHSIM 3aJMIIATUCS MOTHBOBAaHWMH, JOJIATH MOBHI
TPY/AHOILII Ta BIOCKOHATIOBATH CBOT MOBHI HaBUYKH [5].

- [{inenokananns. [locTaHOBKa peasiCTUYHUX 1 TOCSIKHUX IIJIEH € KIIFOYOBUM
MPUHIUIIOM, SIKAWA MIITPUMY€E€ MOTHBALIIO YYHIB y MPOLECI BUBYEHHS aHTIIHCHKOL
MoBu. llel mimxig OXOIUIIOE BHU3HAYEHHS SK KOPOTKOCTPOKOBHMX, TakK 1
JOBFOCTPOKOBUX  LIUJIEH, 110 TIOBUHHI OYyTH 4YITKUMH, BUMIPIOBAaHUMHU Ta
peanictuyauMHU. Lle n03BoJIsI€ yUHSM MOCTYNOBO BiAYYBAaTH CBiil MpoOTpec 1 ycmix y
HaBuaHHI. PeTenbHO cCImaHOBaHI Il HE JUINE JOMOMAaraloTh 30epiraTd yBary i
MOTHBAIlIIO, aje ¥ J0JalOTh BIIEBHEHOCTI Ta 3aJ0BOJIGHHS BiJ JOCSATHYTHX
pe3ynbTatiB [5].

[nuBinyanpHUM MiAXiA y BUKJIQJaHHI aHTJIIACHKOT MOBU Ma€ HU3KY nepesae,
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0COOJIMBO KOJIM HAETHCS TPO MOTHUBAIIIO YuHIB. Cepesl HUX MOXKHA BUIJIUTH TaKi:

1)  IeouBigyadpbHUE MiAXiT Ja€ 3MOTY BYHTEIIO0 BPAaxOBYBAaTH I1HTEPECH,
ynoJ00aHHs Ta TOTPEeOM KOXKHOTO YYHS, L0 MO3UTHUBHO BIUIMBAE Ha PIBEHb
motuBanii. Komm 3MmicT HaBuaHHA a0O0 METOAWKH BiJMIOBIIAIOTh OCOOMCTUM
1HTepecaM y4HsI, HOTO 3alliKaBJICHICTh 1 3aJIyYEHICTh Y HAaBUAJbHHUU IMPOIEC 3HAYHO
3pOCTalOTh.

2)  KoxeH y4eHb OMaHOBY€e MaTepial y CBOEMY BIIACHOMY TEMITi. 3aBISKH
1HIMB1Ayalli30BaHOMY HaBYaHHIO IIKOJISIP1 MOXKYTh IpAIfOBaTH HaJ 3aBJIaHHAMU Oe€3
nocmixy abo He BiJICTaBaTH BiJ pemnTu rpynu. Lle crpusie 30epe’keHHI0 BIIEBHEHOCTI
B c001 Ta ToromMarae yHUKHYTH CTPECY, SIKH MOYK€ HETaTHBHO MMO3HAYUTHCS HA TXHIN
MOTHBAIIIi.

3) ImamBimyanpHUWI TiOXig crOpuse TOMy, MO Y4HI OepyTh Oinbie
BIJINOBIJIAJIFHOCTI 3a BJIACHE HABYAHHS, aJ)Ke BOHU MAlOTh 3MOT'Y OOUpaTH 3aBJaHHs
9yl METOJHM, Kl HaWKpallle BIANOBIIAIOTh iXHIM morpebam. Komu ydeHp oTpumye
MIATPUMKY Ta BIAYyBae€, IO Marepian AJii HbOTO 3pO3YMUIMH 1 JAOCTYNHUH, L
M1JBUIIYE HOTO MOTHUBALIIIO 1 CTUMYJIIOE TPArHEHHS IOCSATATH KPAIIUX Pe3yJIbTaTIB.

4)  InaumBimyaJibHa B3a€MOJiS MK I€JaroroM Ta Yy4HeM 3a0e3reuye
MOJIUBICTh HAJ@HHS ORI TOYHOTO W KOHCTPYKTUBHOTO 3BOPOTHOTO 3B’ SI3KY, SIKUM
CIpHsi€ MIBUAINIOMY YCBIJJOMJICHHIO YYHSIMH BJIACHHUX IMOMHJIOK 1 aKTHUBHIM poOOTI
HaJ| IXHIM BUINpaBieHHAM. Takuid miaxia GopMye NO3UTUBHE CTaBICHHS 10 MPOLECY
HaBYaHHSI.

5) InauBimyanpHWH MiOXiM CHOpHSE TIHOIMIOMY PO3YMIHHIO BYHTEIEM
CUJIBHUX 1 CITA0KUX CTOPIH KOXHOTO Y4HS, 1110, Y CBOIO Yepry, J03BOJISIE OOUpATH
HaWOIBII TOIIIPHI METOMM HABYAHHS JJII PO3BUTKY WX aCMEKTiB. Takuil mijaxin
TTiIBUIITYE€ MOTHBAIIIIO 3aBJISIKW JOCSITHCHHIO YIHSIMU KOHKPETHHUX PE3yJIbTATIB.

6)  ImauBimyanizallis HaBYAHHS Ja€ MOXIIMBICTh PE3yJbTaTHBHO MPAIFOBATH
3 JIThMH, K1 MatOTh OCOOJMBI OCBITHI moTpeOu. BoHa 3a0e3neuye piBHI YMOBHU JJIst
KOKHOT'O YYHS Ta JJONOMAarae 3MII[HUTH iXHIO BIIEBHEHICTH IT1/1 YaC HaBYaHHS.

7) JIyist yaHIB, SIKI CTUKAIOTHCA 31 CKJIQJHOIIAMU i Yac TPYMOBUX 3aHSTh,

IHIWBIAYaIbHUM TIAX17 CHPHUSE€ 3MEHILICHHIO PIBHS CTPECY, OCKUJIBKH YCYBA€THCS
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TUCK 3 OOKy oaHOmiTKiB. Takuil MiAXiA copusie MITPUMAHHIO MOTHBaLli Ta
30epeKEHHIO IHTEePECY JI0 MPOIeCy HaBYaHHS [2].

3arajioM, 1HAMBITyaIbHUHN TT1J1X1]] BABOJAUTH OCBITHIHM MPOIIEC HA HOBUM PIBEHBD,
CTBOPIOIOYM YMOBH i O11bIII €()eKTUBHOTO PO3BUTKY 1 MOTHBAIII{ YUHIB.

@dopMyBaHHS TMO3UTHUBHOI HaBYaJIbHOI MOTHBAIl 3a0€3MEUyeThCS TAKUMHU
OCHOBHHMMH TIEPEIyMOBaMHU, K JOMHUTIUBICT Ta CIPUSATIMBE CTABICHHS JI0 MPOIIECY
HABYaHHS, 10 3HAYHOIO MIPOI0 3yMOBIIOETHCSA €(PEKTUBHOIO NISIBHICTIO Tearora.
BonHouac irpoBuii MOTHB Bifirpae HEBIJ €MHY POJIb YIPOJOBXK YChOTO IEpPioTy
3M00YTTS OCBITH B MOYATKOBIN IITKOJTI.

TakuM 4YMHOM, MOTHBALis € PYWIHHOK CHIIOK OyIb-fKOi AISUIBHOCTI, a
JOCSITHYT1 YCIIXH, CBOEIO YEProl0, CIPUSIOTH ii 3pOCTaHHIO. [HAMBITyaIbHUM MiIX1]
Yy BHKJIQJaHHI aHIIIIChKOI MOBHM BHCTYNA€ €(QEKTUBHUM IHCTPYMEHTOM I
MOTHBAIlli YYHIB, aJ’)K€ BIH JI03BOJISIE BpaxOBYBaTH YHIKaJIbHI OCOOJIMBOCTI KOXKHOTO,
MIJBUIYIOYM T1XHIO 3allIKaBJICHICTh, 3aJy4€HICTh Ta BIIEBHEHICTb Y BIIACHUX
MOKITUBOCTSIX.
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MEPEBATH TA HEJIOJIKA OHJIATH-HABUAHHSA BAJTBHUM
TAHIISIM: JOCBIJI YKPATHUA B YMOBAX BITHA

Kpuxnusnii Cranicaas OJiekcaHApoBUY
CryneHrt 3-ro Kypcy

XapKiBchbKa JIep)KaBHA aKkaJleMisl KyJlIbTypH
M. XapkiB, YKpaina

Beryn. banpHi TaHIi — 116 MHCTEUTBO, fKE TO€IHYe B Co01 rparlio,
€IEeTaHTHICTh Ta (I3UYHY aKTHUBHICTb. 3 PO3BHUTKOM TEXHOJOTIA 3’ SBUJIACS
MOKJIUBICTh HaBYaTHUCA OaJbHUM TaHIIM OHJIaH. B yMoBax moBHOMacHITabHOI
BIiHM B YKpaiHl Taka (opma HaBYaHHS CTaja OCOOJMBO aKTyaJbHOIO, HAJaBIIU
0araTboM JIIOJSIM MOXJIMBICTH TPOJIOBKYBATH 3aliMaTHCSl YJIIOOJIEHOIO CIPaBOIo,
He3BaKaroyM Ha oOctaBuHU. OnHaK, SK 1 Oyab-SKHM IHIIUA METOJ] HaBYaHHS,
OHJIAH-3aHATTS MAIOTh CBOI IEPEBaru Ta HEIOIIKH.

Meta podoTu. Jlocmiautu nepeBard Ta HEJOJIKU OHJIAWH-HABYAHHS OaJbHUM
TaHLSAM B YKpaiHi B yMOBax BI1iiHHU.

Marepiaiu Ta Meroau. byB npoBeeHHi1 BCEOTUHMI OIS Ta aHATI3 CTATel 3
MMUTaHb OHJIAH-HABYAHHS OaJbHUM TAHIIM, a TAKOX MPOBEJICHO aHAI3 e(PEKTUBHUX
METOJIMK HaBUYaHHS JIJ1s1 3a0€3MEUEeHHS IKICHOTO OCBITHBOTO IMPOIIECY.

Pe3yabTaru. Biiina B Ykpaini BHecna 3Ha4HI 3MiHU B JKUTTS JIIOJEH, Y TOMY
yucm ¥ y cdepy OalbHMX TaHIB. barato TaHIIOBAJILHUX CTYAid Oynu 3MyIIeH1
MPU3YIUHUTU CBOIO JISUIbHICTh 200 meperTu B oHyaiiH-popmar. OnHAK, 3aBISKU
OHJIAMH-3aHATTAM, OaJbHI TAHII HE 3HUKJIU 3 KUTTS YKpaiHiiB. HaBmaku, BOHM cTaH
JOCTYMHIIIUMU JJIs1 O1IBIIOT KUTBKOCTI JIFOJIEH.

KoHTaKT 3 pi3HMMH NeAaroraMu J03BOJIE€ TAHUIOPUCTAM OCBOITH PI3HI CTHII
Ta TEXHIKH, IO B CBOIO UEPry CHPHSE PO3BHUTKY I1HAMBIAYaTBLHOCTI Ta TBOPYOTO
noTeHIianry. He3Baxaroun Ha BaXJIMBICTh OCOOHMCTOTO TpeHepa, OHJIAWH-3aHATTS Ta
TUMYacoBe BIABIAYBAHHS IHIIMX KJIyOiB MOXYTh CTaTU IIIHHUM JOMOBHEHHSIM IO
HaBuaHHs. KoxxeH KiIy0 Mae CBOIO YHIKaJIbHY KYJIbTYpPY, Ka (OPMYy€e y TaHLIIOPUCTA

MeBHUM CBITOIVISA Ta MIAX0AU A0 TaHIo. Lle cTBOproe CripusTivBe CepeOBUILE AJIs

393



0OMiHY JTOCBiZIOM Ta po3BUTKY [1].

HesBakatoun Ha Te, IO OHJIAWH-3AHATTS JIO3BOJIAIOTH 3arUOUTHUCT B
TEOPETUYHI aCTIEKTHU OaJIbHUX TAHI[IB, MOJIOAb IIparHe OTpUMAaTH O1bIIe, HIXK MPOCTO
3HaHHSA. |15l HUX Ba)KJIMBa COIiajibHA CKJIaJ0Ba TAHI[IB: MOXKIIMBICTh CITLJIKYBAaTHCS 3
apTHEPOM, BiTUyBAaTU MOTO MPUCYTHICTH 1 OTPUMYBATH €MOIIMHY MIATPUMKY. BiitHa
CTajia CepHO3HMM BHUIPOOYBAHHSIM i1 0ararbox TaHIIOBAIILHUX Tap. BiacyTHicTh
3MaraHb Ta MOXJIMBOCTI TPEHYBATHUCS pa30M MPHU3BENH 10 po3nany O6aratbox map. Lle
CTajocsi TOMY, IO KOHKYpPEHIlisA, aapeHadiH Ta 1HII eMOIlli, IOB’s3aHl 31
3MaraHHsIMH, € BAKJIMBUMHA MOTHUBATOPAMH JIJIsl TAHITIOPHUCTIB [2].

3 pO3BUTKOM TEXHOJOTIH 3 SBJISAIOTHCS HOBlI MOXKJIUBOCTI JJIsl CTBOPEHHS OLIbIII
IHTEPaKTUBHUX Ta €()EKTUBHUX TAHIIOBAIbHUX OHIaWH-uiatdopm. Lle mo3BonUTH
MO/I0JIaTH ICHYIOUl OOMEXEHHS Ta 3pOoOMTH OaibHI TaHUl JAOCTYHHUMHU I LIe
OuUIBIIOl KUIbKOCTI Jromei. ChemiamizoBaHl OHJIAMH-IIKOIW OajJbHUX TaHIB
MPOTOHYIOTh CUCTEMATUYHI KypCH, PI3HOMAHITHI CTHJII TaHIIB Ta MOJIUBICTb
CHUIKYBaHHA 3 1HIIMMH y4HsMU [3]. I'pynu ta cnutbHOTH B Facebook, Instagram ta
TikTok, ne TaHIIOPUCTH MOXYTh JIUIUTHUCS CBOIMHU JIOCATHEHHSIMHU, 3aJ1aBaTu
MUTaHHS Ta 3HAXOAUTH MapTHEpIB [ TaHUIB. Bineoxoctunru: YouTube ta Vimeo
MICTSTh BEJHMKY KUIBKICTh HAaBYAJIBHMX BIJIEO Ta BHUCTYMIB mpodeciitHux
TaHIIOpUCTIB. Ha oHnmaitH-MapKeTIUIeHCH 71 TaHIFOBAJIbHUX MOCITYT MOYKHA 3HAWTH
IHAUBITYAIbHUX 1THCTPYKTOPIB, K1 IPOMOHYIOTh OHJIAHH-YPOKH.

BucHoBkwu.

OnnaliH-HaBYaHHS OaJbHUM TAHIPIM CTAJIO0 BAXKJIMBOK YaCTUHOIO CYYaCHOIO
TaHIIOBAJILHOTO CBITY. B yMmoBax BIMfHM OHJAWH-3aHATTS CTajld BaXJIMBUM
THCTPYMEHTOM JUI TIATPUMKK (HI3UYHOI Ta TICHMXOJOTIYHOI 30POB’S YKPAiHIIIB.
Bonu BiIKpuBarOTh HOBI MOXJIMBOCTI JUJIS JIFOJEH, SIKI XOUYTh 3aiiMaTUCS TaHISIMHU,
HE3QJICXKHO BIJ IXHBOTO MICHA TPOXKHBAHHA Ta (PIHAHCOBUX MOMKIHBOCTEH.
He3Baxatoun Ha pAesiki OOMEKEHHs, OHJAH-HABYAaHHS MAa€ BEIUKI TMEPCHEKTUBH
PO3BUTKY 1 MOXKE CTaTU OCHOBHUM CHOCOOOM HaBYaHHsA OalbHUM TaHISM Yy

MaiOyTHBOMY.
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YK 37.01:371.4
HEJATI'OI'TYHI YMOBHU ®OPMYBAHHS BE3ITEYHOI'O OCBITHBOI'O
CEPEJOBHUIIA CYYACHOI'O 3AKJIAZTY OCBITHU

ToBkanennb I'anna,

JIOKTOp TIEJIarOT1YHUX HayK, Ipodecop,

3aBigyBad Kadeapu Teopii Ta METOIUKH MTOYATKOBOI OCBITH
MyKa4iBChKOTO JIEPKABHOTO YHIBEPCUTETY

AHoTamisa. B crarti o0o0rpyHTOBaHO TeAaroridyHi ymMoBH (popMyBaHHS
0€3MeYHOr0 OCBITHBOTO CEpEOBUIAa CYYaCHOTO 3akjagy OCBITH. BuokpemieHO
HAaCTyNHI TEJaroriydHi yMOBH: BpaxyBaHHsS piBHS C(HOPMOBAHOCTI HaBYaJIbHOI
MOTHBAIlll, aKTUBHOCTI Ta I1HTEpeCy 10 HaBYaHHS, PIBE€Hb YCHINIHOCTI, CTYIIIHb
YCBIJIOMJICHOCTI YYHSIMH, II€IaroriyHo0 1 0aThbKIBCHKOI CITUIBHOTAMH BaKJIMBOCTI
0€3MeYHOro OCBITHBOIO CEPENOBUIIA; CTBOPEHHS JOOPO3UUIMBOI aTMocdepH,
dbopMyBaHHS y BCIX YYaCHUKIB OCBITHIX BIIHOCHH TIOYYTTS TICHXOJOTTYHOTO
OylaronoJtyyysi; akTHUBHA 1 3MICTOBHA IeJaroriuHa B3a€MOJisi BUUTENIB Ta OaThbKIB
VUYHIB; 3aXMILIEHICTh YYHIB BiJ yCiX ()OpM HACHIIbCTBA Ta MPOSBIB acOIlalbHOI Ta
MIPOTUIIPABHOI MTOBEIIHKH; PO3BUTOK B 3aKJIaJ[l OCBITH YYHIBCHKOT'O CAMOBPSITyBaHHS.

Kuarwo4doBi cioBa: Oe3nedyHe OCBITHE CEpelOBUINE, 3aKiaj] OCBITH, Y4HI,

OCBITHIH TIpolIeC, eAaroriyii yMOBH.

Beryn.  Ilo3uTuBHEe — OCBITHE — cepefoBUINA  CIpusie  (POPMYBaHHIO
3arajIbHOJIIOJICBKUX IIIHHICHUX OpI€HTAIlll Ta COIIAJIbBHUX HOPM, CTaHOBJICHHIO
MOpaJIbHUX OPIEHTUPIB YYHIB, I[IHHOCTEH 1 HOPM CY4YaCHOIO 3aKjaay OCBITH.
CtyniHp 3a/I0BOJIEHHS TOTPEOM B OCOOMCTICHO-IOBIPYOMY CIUJIKYBAaHHI IOKa3ye
3aJI0BOJICHICTh 200 HE3aJI0BOJICHICTh SIKICTIO MIXOCOOMCTICHOI B3a€MOJIli y4YHIB B
YyMOBaxX MIATPUMKH COIiaJbHO TMPUUHITHUX BIIHOCHH Ta 30€pekeHHS OCOOUCTOi
T1IHOCT1, MOKJIUBICTh 200 HEMOXKJIUBICTh BUCJIOBUTH CBOIO TOUKY 30pY, 3BEpHYTHUCS
3a JOMOMOIOI TpH BHUHHMKHEHHI TpyaHouIiB. (dopmyBaHHS B 3akjaZl OCBITU

MICUXOJIOTIYHO OE3MEYHOr0 OCBITHBOTO CEpPEOBUINA CHPUSIE IMIJABUIICHHIO DPIBHS
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aKaJeMI4HOl YCHIIIHOCTI Ta BKJIIOYEHOCTI Y4YHIB JO OCBITHBOTO IPOLECY,
NEPEeKUBAHHIO TOYYTTS TCUXOJOTIYHOTO OJaronoiyydsi, NpoQiIakTUIl MPOSBY
acoIlaJIbHOI Ta AE€B1aHTHOI MIOBEIIHKH.

BcraHoBieHHIO pIBHOBarm MiXK JIOAMHOIO 1 HABKOJMIIHIM i1 COIIaJIbHUM
CEpEellOBUILIEM CIpHUs€ TCUXOJOoriyHa Oe3leKka OCBITHHOIO CEpPEeAOBHINA, IO
MO3UTHUBHO TMO3HAYAETHCS Ha ii MCUXOCOI[iaIbHOMY OJIaromojay4ydi Ta MCUXIYHOMY
3mopoB’i [3]. V cTBOpeHHI aTMOChEpH IMCHXOJIOTIYHOTO OJIArOTIONydYdsl B 3aKiiaji
OCBITH IMOBUHH1 OyTH 3alliKaBJICH] BC1 YYaCHUKH OCBITHIX BIJJTHOCHH.

Mera crarTi: TeOpeTHUHO OOTPYHTYBaTH IMEJAroriuHi YMOBH, IO CIPHUSIOTH
(dhopMyBaHHIO OE3MEYHOTO OCBITHBOI'O CEPEIOBUIIA CYUYaCHOTO 3aKJIaly OCBITH.

Marepiaau ta meroau. EdexTuBHE BUKOHAHHS COILIAJIBHUMH IHCTUTYTaMu
CBOIX (DYHKIIIH, 1110 BKJIIOYAIOTh JOTPUMAaHHS 1HTEPECIB HACEJICHHS, 3aJI0BOJICHHS iX
noTped, € OJHIEI0 3 YMOB COIlaJbHOI O€3MeKH 1 MOXKe OYTH BHPaKEHO TaKUMU
MOKa3HUKAaMH, SIK SAKICTh JKUTTS Ta 1l TPUBAIICTb, PIBEHb IICUXIYHOTO 3/I0POB’S
moauau. K. KpuiiHeub-AHIAIONMIIN, pPO3MIISIal0uu  OpraHi3ailiitHo-TieJaroriyti
yMOBH (OPMYBaHHS PO3BHBAIOUOTO CEPENIOBMINA 3aKiaay 3arajibHOi CepeaHbOl
OCBITM HAroJionlyBajia, IO OpraHi3aliiHO-NEAaroriYyHMMM yMOBaMU BHUCTYTMA€E
oprasizailisi CTBOPEHHS B INKOJI OpraHi3alliiHUX CTPYKTYyp, SKI TependavyaroTh
MapTUCUTNIATUBHE YIPABIIHHS, MEpeXiJl 10 MaTPUYHOI MOJIEI YIPABIIHHS IIKOJIOKO,
CHUIbHE MpOrpaMyBaHHsS MallOyTHbOI OCBITHBOI ISUIBHOCTI 4epe3 MNpPOBEICHHS
OpraHizamiifHO-TISTIFHICHUX 1TOp Ta MOAIOHUX JI0 HUX 3aXO0JiB (CeMiHapiB, Meapaau
TOIO), OpraHizamis MneAaroriyHoi poOOTH WIKOAM 3 peati3ailii HallloOHAIbHO-
PErioHAIBHOTO KOMIIOHEHTY 3MICTY OCBiTH Ta iHImi [6, ¢. 201 - 202].

VY MeroanyHOMY MOCIOHMKY 3a HaykoBoo peaakiieto H. Jlynuenko, I. Tkauyk
«DopmyBaHHsI 0€3MEYHOr0 OCBITHBOTO MPOCTOPY 3aKJIaqy OCBITH B AiSUIBHOCTI
MPAIiBHUKIB TICUXOJIOTIYHOT CITY>KOM» TIIKPECTIOETHCA, IO TICUXOJIOTIYHA Oe3Ieka
OCBITHBOT'O IIPOCTOPY — 1I€ CEPEAOBUIIIE, /1€ TAPAHTYIOTHCSI YMOBH ISl HETIEPEPBHOTO
HaBYaHHS Ta pOOOTH, JI€ MAHYKOTh TapMOHIMHI BIHOCHMHM MIX JIOJBbMH, SKi
CHPUAIOTH €MOLIMHIA PIBHOBA31 BUMTENIB, 0aThKIB y4YHIB 1 camux yuHiB. Lle Takox

MIPOCTIp, /i€ BIICYTHE HACUJIBCTBO B YCIX HOro ¢opmax, e iICHyI0Th HEOOX1aH1 3ac00U
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I 3anobiraHHs MokiuBuM mipodiemam [11, ¢. 38]. T. Jlemipaki Ta B. CrolikoBa
po3MIsIaTu 0COOMUBOCTI (OPMYBAaHHS BIJKPUTOTO MPOCTOPY B yMOBaX 3aKjiIamy
OCBITH Ta MCUXOJIOTO-TIEArOTTYHUM BIUIMB TPAJAUIIIMHUX ¥ 1HHOBAIIMHUX MIAXOIIB Y
IU3aliHI  OCBITHROTO MPOCTOPY, CEpell SKUX BHOKPEMIIIOBAIM 30HYBAaHHS Ta
npoektyBanHs [7]. A. KpukaHiBCbKHMI TIAKpECIIOBaB, 110 OCBITHE CEPEIOBHIIE,
0araTOKOMIIOHEHTHE, MO YHKI[IOHATIbLHE 1 PI3HOBEKTOPHE 3a XapaKTEPOM BILIUBY
3a0€3IeUyeThCs CTpATEriYHUM MEHEDKMEHTOM aJMiHIicTparllii 3akiaay. OKpiM 1bOTo
OCBITHE CEPEIOBUINE aBTOP BBAXKAE YACTHHOIO COI[IOKYJIBTYPHOTO MPOCTOPY, 30HOIO
B3a€MO/IIi OCBITHIX CHCTEM, iXHIX €JEMEHTIB, OCBITHHOI'O MaTepially 1 CyO’€KTIB
OCBITHIX IpoIIeciB [5].

Pe3syabTarn Ta o0roBopeHHsi. besnieuHe OCBITHE cepefoBHIlE MOXe OyTH
pe3yibTaTOM  JIMIIIE  KOMIUIEKCHOI, CHCTEMHOI, CIEliaJiIbHO  OpraHi3oBaHOi
MeJaroriyHoi poObOTH B 3aKiajl OCBITH, SIKMM € T'YMaHICTUYHO CIPSIMOBAHHUM, Mae
€IMHUI OCBITHIM 1 BUXOBHUI MHpPOCTIp. AHaNi3 pe3ysbTaTiB HAYKOBUX JIOCIIIKEHb
[2; 4; 7; 8; 9] mae migcTaBu BU3HAYUTH HACTYIIHI MEAAroriuyHi YMOBH, SIKi CIPHUSIOTH
3a0€e3ne4eHHI0 O€3MEYHOr0 OCBITHHOTO CEPENOBUIIA B 3aKJIaaX OCBITH:

1. BpaxyBanust piBHsA c(hOpMOBAHOCTI HAaBYAJIBLHOI MOTHBAIlli, aKTUBHOCTI
Ta 1HTEpECy /10 HaBYaHHs, PIBEHb YCHMIMIHOCTI. BapTo Takok BpaxoByBaTH CTHIIb
CIIUJIKYBaHHS Ta KOHTPOJIbHO-OIIHHOI JIsJIBHOCTI TMEJaroriyHuX IpalliBHUKIB.
BaxxnuBo He MomycKaTH IPOsIBIB HEraTUBHUX TICUXOJIOTTYHUX BILIMBIB 1 B3aEMOIIT SIK
MIXK YYHSMH, TaK 1 3 OOKY 1HIIMX YYaCHUKIB OCBITHIX BIAHOCHH [7].

2. CtyniHp yCBIAOMIIEHOCTI YYHSIMH, TEJAroriyHol0 1 OaTbKiBCHKOIO
CHUTPHOTAMHM BAXKJIMBOCTI OE€3MEYHOTO OCBITHBOTO cepenoBuia. OcoOIuBOCTIMU
BU3HAYAIOTHCA JOCTYITHICTh OCBITHIX MOCIYT 3 METOI (DOPMYBaHHS IICUXOJOTTYHOTO
MPOCTOPY OCBITHHOT OpTraHi3ailii, CBijoMa BKJIIOYEHICTh TIEAArOT1YHUX MPAIliBHUKIB 1
0aThKiB (3aKOHHHMX MPEJCTABHUKIB) B OCBITHIN MPOIEC, KOOPJAMHOBAHA 1 3J1aro/’KeHa
poOoTa BCIX YYaCHHMKIB TEAAroriyHoro KOJEKTHUBY, CTBOPEHHS YMOB JUIs
CaMOBUPAXECHHS Ta OTPUMAHHS €MOIIMHOI MIATPUMKH, Y3TOIKEHICTh I[IHHOCTEH

OCBITHBOI OpraHi3auli 13 3arajJbHONPUUHATUMHU Ta JEP>KaBHUMHU TPIOPUTETAMH 1
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MOpPAJIbHUMH yCTAaHOBKAaMH, 3aCTOCYBAaHHS COIIAJIbHO-OPIEHTOBAHOTO CIPHUSHHS
PO3BUTKY 3aKjIaay OCBITH, HACEICHOTO IMMyHKTY a00 PETioHy, CTabUIbHICTh OCBITHHOTO
CepelloBHUIIA B JOBIOCTPOKOBIH MepCreKTUBI TOIo [5].

3. CtBopenHs 100po3uuanBoi atMochepu, GopMyBaHHS y BCIX YUACHHKIB
OCBITHIX  BIJIHOCUH  TIOYYTTS  IICUXOJIOTIYHOTO  Onaromosiydyus.  besmeune
NICUXOJIOTIYHE CEPEIOBUILE INKOJIM CHpHsE MIATPUMIN Ta PO3BUTKY MOUYTTS
MICUXOJIOTIYHOTO OJIaromoayydsi BKIIOYCHHX JO Hel ydyacHUKIB. BoHO MoOxke
BUpaXaTUCSl Yy TMO3UTHUBHOMY CTaBJEHHI 10 cebOe (30epekeHHs MOYyTTS BIIACHOI
TIAHOCTI, €MOINMHOI pIBHOBarW, NpParHEHHS OO0 OE3MepepBHOTO PO3BUTKY Ta
caMopeanizaimii) 1 g0 oOTouylouux (mposiB  JIOBipH, TypOOTH, e(dEeKTUBHA
MIXKOCOOHMCTICHA B3aemois) [8].

4, AKTHBHA 1 3MICTOBHA I€IaroriyHa B3a€MO/I1sl BUUTEIIIB Ta OAThKIB YUHIB.
3a ormoMororw 0aThKiB, 3aKOHHUX MPEICTABHUKIB, a TAaKOX 1HIITUX YJIEHIB CiM’1, SKi
3MIMUCHIOIOTH JIOTJISI] 32 IMTUHOIO, MOKIIMBO CKJIACTH HAMOUIBII MOBHY KapTUHY IPO
Y4HSI, BU3HAYUTHU HOTrO CUJIbHI CTOPOHH, IHTEpECH, MOTpeOu, 3a0e3MeuuTd y pasi
MOTPeOU JTOMOMOTY Ha paHHIX eTarnax. [lepekuBaHHS €MOIIHOTO 1 ICUXOJ0TIYHOTO
n00po0yTYy BUCTYIIA€ MTOKA3HUKOM TICUXOJIOTTYHOI 0€3MEeKH OCBITHBROTO CEPEOBUIIIA,
€ HE0OX1JIHOIO YMOBOIO €(DeKTHUBHOTO OCOOMCTICHOTO PO3BUTKY yuHiB [10; 11].

5. ITcuxonoriuHo Oe€3MeYHe OCBITHE CEpeNOBHINE Tmependadac HE TIIbKH
COPUSTIIMBUI KJIIMAaT B OCBITHIM opraHi3ailii Ta BKJIFOUEHICTh 10 OCBITHBOTO MPOLIECY
BCIX HOT0 Y4acHHKIB, a M 3aXHUIIEHICTh YYHIB BiJl yCiX ()OpM HACHIILCTBA Ta MPOSIBIB
acoliaJbHOl Ta TPOTHUIPABHOI TOBCHIHKM (BUSBJICHHS BHITaJKIB HaJIMIPHOI
130JIbOBAHOCTI UM CAMOTHOCTI; MPOSIBU SCKPABO BUPAKEHOI arpecii, CajaxiB THIBY,
3arpo3u 3aCTOCYBaHHS HACWJIHCTBA; BUHUKHEHHS TPOOJIEM 13 AUCIHILIIHOIO, 3B’ SI3KY
3 KpUMIHAIBHHMH TPYIIaMH, BXKUBAaHHS aJKOTOJII0 YHM HAPKOTHUYHUX, TOKCHYHHUX
peuoBuH) [10].

dopMyBaHHA B 3aKjaJaxX OCBITH O€3MEYHOrO0 CEepeOBHUINA BHUMArae
JOTPUMAHHS TaKWX yMOB, SK HasABHICTh JOCTYIY JO aJIpPECHOIi JOIMOMOTH TIpH
BUHUKHEHHI TPYAHOIIIB, OCOOMCTICHIX, €eMOIIIMHNX a00 MI>KOCOOUCTICHUX TPOOIIeM,

TPYJHOIIIB Yy colliali3allii Ta CaMOBU3HAYEHHI; NIONEPEKEHHS! BAHUKHEHHSI TOCTPUX
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CTPECOBHX CHUTyaIliid, e()EeKTUBHE Ta KOMIICTCHTHE 3aCTOCYBaHHS METOMIB Ta
TEXHOJIOT1M 1HIUBIAyadbHOI Ta TPYyHOBOi pOOOTH 3 yciMa yYaCHHKaMH OCBITHIX
BITHOCHH.

6. Po3BuTOoK B 3akiazi OCBITM YYHIBCBKOT'O CaMOBpSIyBaHHsS. Y4acTb B
YYHIBCHKOMY CaMOBPSIIYBaHHI CHpHSE COIllali3allli, 3aCBOEHHIO KUTTEBOTO JOCBITY
IpU BUPIIMIEHHI MHTaHb, IO CTOCYIOTHCS 1X OCOOMCTO Ta MisUTBHOCTI OCBITHBOL
oprasizariii B 1iiomy. Bei 111 mporecu BigOyBaroThCSl B TICHOMY MI>KOCOOMCTICHOMY
CIIUJIKYBaHHI 3 oaHoJiTKamMu [4]. Ilegaroru MoXyTh 3ajlydaTH WICHIB YYHIBCHKOTO
CaMOBpSYBaHHS JUIs CHUIBHOI pOOOTH 3 OpraHizaiii 3aX0/iB Pi3HOTO CIPSIMYBaHHS,
0 JIO3BOJIUTH aJMIHICTpallli Ta MEeJaroriyHuM TMpaiiBHUKaM CTaBUTUCSA [0
YUHIBCBKOTO  CAMOBpSJIyBaHHS SIK JI0 CEpHO3HOI  COILIAJIbHO-TICUXOJIOTIYHOT
TISUIBHOCTI.

BucnoBku. BuxoBanss ¢13M4HO, ICUXOJIOTIYHO 3/I0POBO1, BUCOKOKYJIBTYPHOI,
[IJIECIIPSIMOBAHOI, COIIaJIbHO AaKTUBHOI MOJIOJI, IO Ma€ TIUOOKI 3HAaHHS Ta
KOMIIETEHTHOCTI, 3a0€3Me4yI0Th 3aTHICTh caMopeai3allil JIOAUHU B PI3HUX ramy3sax
KUTTEMIIIbHOCTI. CTBOPEHHSI O€3MEYHOI0 OCBITHBOT'O MPOCTOPY 3aKJIaJy OCBITH €
BAXKJIMBOIO YMOBOI (hOPMYBaHHS MO3UTHBHOI MOTHUBAIllI 10 TBOPYOTO 3A1HMCHEHHS
HaBYAJIBHOI Ta II03aHABYAJbHOI JISUTBHOCTI; CTAHOBJICHHS CBITOCHPUHHSATTS
IIKOJISIPIB; CTBOPEHHSI aKTUBHOTO CIOCOOY KUTTENISUIBHOCTI Y4YHIB, Mijl BIUTMBOM
AKOTO TPOSIBISIOTHCS Ta 3aKPIIUIIOIOTBCA TI YW 1HIII YCTAHOBKH, IIHHOCTI,
CTEPEOTHUITN TTOBEIIHKHU.

OcBiTHE cepeloBUIIE, B SKOMY ICHYE Ta 3MIHIOETbCS OCOOUCTICTH, JIMIIIE
BIJIHOCHO CTa011bHE, BOHO MOCTIHHO nepedyBae y cTaHl po3BUTKY. Lle cepenouiie €
THM KOHKPETHHMM IIOJIEM HaBYAJIbHOI JISUTBHOCTI Ta BITHOCHH, Ji¢ (OPMYIOTHCS 1
peani3yroTbesa 3A10HOCTI ocoOucTocTi. [Ipu TakoMy MiIXOJl 3MIHIOETHCS YSBIICHHS
PO OCBITHE cepenoBuie. lle He mpocTo HaBYalbHE CepeaoBHINE (HABITH
ONTUMAJIBHO TMOOYJ0BaHE), a CIEeMallbHO OPraHi30BaHWUN OCBITHIM TPOCTIP AJIA
OCBOEHHS PI3HUX BUJIB 1 (OPM JIFOACHKOI MISUIBHOCTI, /I Y4€Hb 3700yBa€ 3HAHHS,
J0CB1J1 EMOLIIMHO-IIIHHICHOTO CTaBJEHHS JI0 CBITY pedeil Ta JroAel, JOCBI B3a€EMOI].

besneune oOcCBITHE cCepelOBUINE CTBOPIOE BUIBHI yYMOBH, HAJalOUYM MOXKIIHUBICTh
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0COOMCTOCTI BU3HAYATH TPAEKTOPIIO 1HANUBIIYaIbHOTO PO3BUTKY .
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V]IK 378
3BIPHA KOMAHJIA YKPATHM 3 JIETKOi ATJIETUKHA
HA YEMIIIOHATI EBPOITH B ITAJII

Anvenko Ipuna MuxkoJiaiBna,

CTaplIMii BUKJIagad kapeapu ¢pizuyHoi KyJIbTYpH, CIIOPTY Ta peadimiTaiii,
Hy6inbs Banepis AnaroJiiBHa,

3100yBay BHILOI OCBITH 2 Kypcy 9 rpynu

bakynpTeTy 1HGOpPMAIIHHUX TEXHOJIOT1H

Jlep:kaBHOTO TOPTOBEIHHO-EKOHOMIYHOT'O YHIBEPCUTETY

Kwuis, Ykpaina

AHoTamist. Yemmionat €Bponu 3 JIETKOI aTJIETUKH — HAUIPECTHKHIIIEC
MDKHapOJIHE 3MaraHHsl y €BPOINEHChKOMY JIETKOATIETUYHOMY KasleHJapl. PimeHHs
po HajaHHA ITamiicekiil CTOMUII MpaBa NIPOBOAUTH €BPONENUCHKY JIETKOATIETUYHY
nepucTs 0yso npuiHATo Pagoro €BponeichKoi JIerkoaTIeTHuHo1 acouiaii. 30ipHa
KOMaHJ1a YKpaiHu 3 JIErKO1 aTJIETUKH 3 TOPAICTIO MPOJEMOHCTPYBaJIa T1/IHICTh 3BaHHS
BEJIMKOI CIIOPTHUBHOI HAIlll Ha 3MaraHHsAX y Cy4YaCHUX yMOBaX.

Kurouosi cioBa. 30ipHa KoMaH/1a, JIeTKa aTjeTUKa, YeMIioHaT €BpoIH.

Yemmionar €Bponu 3 JIETKOI ATJIETHKM — HAWUIMPECTHKHIIIE MIKHAPOJHE
3MaraHHs y €BpONEHChKOMY JIETKOATJIETUYHOMY KaneHaapi. KoHTHHeHTallbHa
MEPIICTh MPOBOJUTHCA pa3 Ha JiBa POKM — y MapHi poku. Haromicth yemmioHat
€Bponu 3 JErkoi aTJIETUKH B MPUMIIICHH]I NPOBOAATH Yy HEMapHI POKU — pa3 Ha JBa
poku. Bix onHi€eT kpaiHU B KO)KHOMY 1HIWBIIyaIbHOMY BH/JI1 HA CTAPT MOKYTh BUMTH
10 3 CHOOpPTCMEHIB, SIKI BUKOHAJIM B YCTAaHOBJICHUN TEpioa  BIATOBIIHMIA
KBaiQiKaliiiHuil HOpMATUB, 3MarajbHa MporpaMa 4yemmioHaty €Bpomnu Bkiodae 24
JUCLMIUTIHU JUIsl YOJIOBIKiB Ta »kiHOK. Hampukinmi kBiTHs 2022 poky, 3 orjisiny Ha
MOIIMPEHHS MaHAeMii KOPOHaBIpyCHOI XBOpoOHM, €Bpomneiichka JierkoaTieTH4Ha
acolialfisi yxBaJiujia PillIEHHS CKAaCyBaTH IMPOBEACHHS KOHTUHEHTAJIbHOI MEpIIOCTI.
Yemmionat OyB ckacoBaHuii Brepie 3 1942 poky, He BinOyBcs yepe3 pyry CBITOBY
BiiiHy. VYKpaiHa je0roTyBajla Ha ueMmioHaTi €BponM 3 JIETKOI AaTJICTUKU SIK
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He3anexkHa aepxkaBa B 1994 pomi B Xenbcinki (PinnsgHais). Becs momiym OyB
YKpaiHCBKUM JHIIEe OAHOro pasy — Ha Y€-1994, y mroBxanns sapa. Cepriit
JleGiap - enuHMi yKpaiHellb, KU OpaB ydacTh OJipa3y B 6 MEPIIOCTSX, HAWBHIIEC
AocATHEHHsS — OpoH30Ba Menanb Ha auctaniii 5000 m 2002 pomi. Heycnimuum s
VYkpainu Oyno €Bpo-2012, Hama komaHAa MOMOBHWIA MENAlbHY CKapOHWYKY 14
Haropoaamu (4 30J10T1, 6 cpiOHUX, 6 OPOH30BUX ), MOCIa 3 3aralbHOKOMAH/IHE MICIIE
[3].

Uemnionat €Bponu 3 jgerkoi arnetuku 2024 poxy mnpoimioB 7-12 uepBHA B
Pumi na OmimmiiicbkoMy cTanioHi. Pimenns npo HagaHHs [TamiicbKii CTOMIN paBa
MPOBOIUTU €BPONEHChKY JIErKOATJIETUYHY MepUIcTh Oyno mnpuiiHaTro Panoro
€Bporneiicbkoi  JerkoarynetnyHoi acormiamii 10 guctomama 2020 poky. Puwm
puiiMaTUME KOHTUHEHTAJIbHUIN YeMIIIOHAT BApYTe B icTopii miciust 1974 poky [4].

Cxutazn HaIioOHAJIBHOI 301pHOT KOMaHAM YKpaiHU 3 JIETKOi aTJIETUKU CKIIaJaBCs
3 47 copTCMEHIB Ta TPbOX 3aMaCHUX, HAUOUIbIIE MPEICTABHUIITBO OYJIO y CEKTOPI
CTpHOKIB y BUCOTY. 3asiBKa KOMaHIX Moryia OyTH OLIbIIO0, ajie KUIbKa aTJeTIB, 0
BUKOHAJIM HOpPMAaTWBH HE OyJM 3asiBI€HI Ha 3MaraHHsA. Tpu MenalicTh OCTaHHBOTO
€Bpo He 3maratumyThca B Pumi: Mapuna bex-Pomanuyk (cTpuOKHM y JOBXKHHY Ta
MOTPIMHMI CTPUOOK), CTpUOYH Y BUCOTY cepell yoJIoBIKiB AHpiit [Iporienko - mompu
BUKOHAHWI HOpMATHUB Ha 3MaraHHs, Bikropis Tkauyk (400 meTpiB 3 6ap’epamu), yci
BOHU Menanictu €Bpo-2022. Takox 10 ckiaay KOMaHAM YKpaiHM He YBIHILIA
Banepis 3inenko 6ir Ha 10000 m Ta miBMapadoH, ska MPOXOAHJIa HAa YEMITIOHAT
€Bponu 3aBIsIKM BUKOHAHKUM HOpMAaTHBOM [1].

Y crpubkax BHCOTYy y XiHOK SpocinaBa Maryuix 3aiiHsiia 1 Micue c
pesynbratoMm 2.01, Ipuna ['epamenko Ha 3 cxomuHi ¢ pesynbratom 1.95 SB, 1Omis
JleBuenko ta FOmis YUymadenko moposiaB Bucoty 1,85 He morpamuiu B ¢inan. Ha
nonepenuboMy €Bpo 2022 poky SpocmaBa Marydix ymepiie B Kap'epl craya
YEeMITIOHKOI0O KOHTHHEHTY Ha BIJKPUTUX apeHax ¢ pesyiabratoMm 1.95. Kpim 30107101
Menani €Bpo-2022, B gopoOky Marydix — ABa TUTYJIM YEMIIIOHKM €Bponu B
npuminieHHi 2021 ta 2023 pokis. Y 2023-my SpocnaBa Bnepiiie BUrpaia «307I0TO»

KOMaHJIHOTO €Bpo, sIK€ MPOXOJIUIO B paMKax €BpPONEHCHKUX IMOp Y MOJBCHKOMY

404



XoxyBi. «Cp16m0» Marydix B cTpuOKax y BUCOTY 3aJUIIMIOCS €IMHOI0 HArOpOa0k0
30ipHOi Ykpainu Ha UC-2024 B npumimieHHi — 20-Te Miclie MeAaIbHOTO 3aMiKy [2].

VY crpubkax BHCOTY Yy YOJIOBIKIB OJMH 3 HAWOUIBIIMX CEHCAIl YeMITIOHATY
€Bponu — nojBiiHKUN ToniyM: Brnaaucnas JlaBeekuit y dinami 2.29 PB Ha 2 micte,
Oner Hopomryk 2.26 Ha 3 micue Ta JImutpo HikitTun B kBanmidikarii npurays Ha 2,17.
Ctpubku 3 >kepauHOI0 y KBamidikailii MokKa3alau HACTyHHI pe3yibTaTd: MauxiH
Bnagucnas Ha 19 micue 5,45; KpaBuenko Lmnst nva 24 micue 5,25. B kBamigikarii 3
oiry Ha 200 m Tetsna Kaiicen 3 pe3ynpratom 24,31 onuHunacs Ha 23 micie. JKiHkH
y 3ab0irax Ha 800 M He mpoinum B miBdiHAT MOKazaB 13 wmicie ¢ pe3yabTaToM
2:01,15 — Omswra JlsxoBa, 24 micue pe3ynabrar 2:02,87 moxkaszama Haramis Kpos.
PuwxukoBa Anna B miBdinaii Ha 400 m 3/6 3 pesynabraTom 54,95 SB Ha 12 wmicue He
kBaniQikyBasack y (pinan, y 3abiry Mapis Bypsik npo0Oirna 3a 58.40 Ta 3akiHuMia
3maranns. CnoptuBHa xoab0a Ha 20 kM Jlrogmuna OnsiHOBChKA cTaja TPETHOIO C
pesynbratom 1:28,48 SB, Onena CoOuyk Ha 10 micue ¢ pesynbrarom 1.31,47 SB,
Mapis Caxapyk Ha 13 wmicue c¢ pesynbratom 1.32,39. Onekcanap Iloropinko Ha
muctaniii 400 M y 3a0iry mokazaB pesyiabrar 45,41, mei pesynbrar He aB
MOKJIMBOCTI OTpanuTh y ¢inan. Yomnosiuiid ecradpernuii Oir Ha 4x400 M Ha 11 Mmicue
¢ pesynbratroMm 3:05,86 (€Bren I'ynos, Jlanuno Jlanunenko, Mukuta PogyeHKOB,
Onekcanap Iloropinmko, Pocrucmap [NomyGoBuu). JKiHoua KoMaHma B CKJIail
Karepuna Kapmiok, Anna PuwxukoBa, Tersna MenbHuk, Tersna Xapanryk, Mapis
[MTocrak moka3zana pesyabrar 3:27,59 Ha 12 micue. B metanus monoty Muxaiino
Koxan ctaB Tpertim, nocnaB cHapsa Ha 80.18. B cnopruBHOi x01601 Ha 20 km: Irop
I'maBan Ha 10 wmice — 1:2,03; Cepriii CeiTiauuamii Ha 17 wmicie ¢ pe3yiabTaToM
1:23,49 SB; IBan banzepyk Ha 26 micuie moka3aB pesyibtar 1:28, 25 SB. Poman
Kokomiko B mroBxaHHi siapa B KBanmiikauii ¢ pesyiapbratoM 19,41 1 He BUKOHaB
kBamidikarito. 3aKiHYMIN CBI BHUCTYI B KBali(ikailii CIOPTCMEHU B TOTPIHHOMY
ctpubky: Brnagucnas Illenenes 16,17; Aprem KonoBanenko 15,94 SB. MeransHuk
ciucy Aptyp @Pennpuep OyB Ha 8 wmicue ¢ pesynbratom 81,38. B motpiitHomy
ctpubky ['anna Kpacymeka ¢ pesynbrarom 13,71 Ha 11 micne; Onsra Kopeyn 13,71

Ha 12 micue; Mapis Cineit NM (se mae sxoaHO01 Baanoi cripoou). Bikropis Kanroxna

405



Ha 41 wmicue ¢ pesynpratom 1.13,25 y namiBmapadoni ta Onbra HimkHuk Ha
50 micie — 1.14,23 SB i €srenis [Ipokod’eBa qucraHIiio He 3akiHUMiIa. Y 3a0iry Ha
100 m/6 Anna Ilnmotinuna npo6irna 13,35, He moTpanuia B miBdiHaid. Y 3a0iry Ha
400 m Map’asna I[Hocrak 51,99 PB, Karepuna Kapmiok — 53,06, Tersna
Menbsauk - 54,06. Haranis CrpebkoBa Ha aucrtanmii 3000 M 3/m ¢ pe3ynbratoM
9.45,71 ne notpanuna y ¢inan. Ctpubku ¢ xxepAauHoro fAHa [maniiuyk He moTpanuia
B ¢inan c pesynpratom 4,10. YV ctpubkax gopxuny Okcana Mamnoriosenp nokaszana
pe3yabTar 6,39 He moTpanuB y ¢iHan onuHmIACST Ha 24 micie. Y kBamidikamii [puHa
Knumens B Metanus monotry — 66,11, takoxx He B inam. B cemubopctBo FOmis
JloOaH He 3aKiHYMIIa 3MaraHHs.

BucnoBku. B megansHoMy 3aniky YkpaiHa nmocijia YOTUPHAISATE MiCIIe: OJTHO
30JI0TO, OJTHO Cp10JI0, YOTUPU OPOH30BUX, 3araJIOM IIICTh Menaineit). OTxke, YKpaiHii
BKOTpE TMPOJEMOHCTPYBAJIM, IO TiJHI 3BaHHS BEJIWKOi CIOPTUBHOI HaIii.
[lepcniekTHBY MOAANBIIUX JOCTIHKEHb OYJIyTh CHPSIMOBAHI Ha MOIIYK OCOOJMBOCTI

BHUCTYIy 301pHOI HalllOHAJIbHOI KOMaHAW YKpAiHM 3 JIETKOI aTJIETHUKN Ha 3MaraHHsX.
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TEXHOJIOI'TA «OCBITHSA HOJOPOX» B POBOTI 3 AITbMU
JOHKIVIBHOI'O BIKY

SApocaasueBa Misnena Iropisna,

K. II€J. H., JOLIEHT

Meaamenko AHHa OJiekcaHaApiBHA,
Hikonas Ipuna AnapiiBHa
CTYIACHTKHU

Komynanehuit 3aknan «XapkiBcbka
r'YMaHITapHO-TIEIaroTi9Ha aKaJaeMisn
XapKiBChKOi 00JIaCHOT paiu

M. XapkiB, YKpaiHa

AHoTtanisi. B cTaTTi 3a3HavyaeThCcy, N0 B yMOBaX Cy4acHOi OCBITH BayKJIMBUM
3aBJaHHSM TOCTA€ CTBOPEHHS YMOB JJIsi BCEOIYHOTO PO3BUTKY MITE€H JOMIKIIBHOTO
BiKY, 110 Tiepe0avae BUKOPUCTAHHS 1HHOBAIIMHUX MIIXOA1B /10 HaB4YaHHs. OJIHI€IO 3
TaKMX YMOB € BHUKOPHUCTAaHHS TEeXHOJIOTi «OCBITHS IMOAOPOX», KA € BaKINBHM
THCTPYMEHTOM J1J1si MPOOYHKEHHS IHTEPECY Y MNOIIKUIBHAT 10 HABKOJIMIIIHBOTO CBITY,
PO3BUTKY YsIBU, aKTHUBI3allli Mi3HABAJIBHOI MISUTBHOCTI Ta COLIAJIBHUX HABUYOK.
Texnonoris «OCBITHS MNOJOPOX» MPEACTaBICHA SK IHCTPYMEHT, 3a JOMOMOTOIO
SAKOTO OCBITHIM TIpolieCc 3 MJIThbMH JIONIKITIBHOTO BIKY TEPETBOPIOETHCS Ha
3aXOIUTIOIOYMN TPOLEC O3HAHOMIIEHHSI 3 peajJbHUMHU Ta BIPTyalbHUMHU 00’ €KTaMH
HABKOJIMITHBLOTO CBiTy. B cTarTi 3po0JIeHO akKIeHT Ha TOMY, IO TEXHOJIOTIs
3a0e3reuye JIOT14YHY MOCIIOBHICTh MISUTBHOCTI JUTWHU: BiA 3100yTHX 3HaHb [0
0€3IMoCepeTHHOTO MPAKTUIHOTO JOCBiAY, TBOPUOTO BHPAKEHHS OTPUMAHUX BPaKCHb
B IIPOLIEC] TOCHITHUIBKOI Ta Xy10)KHbO-TIPOAYKTUBHOI A1SUIBHOCTI.

Kio4oBi cjioBa: TeXHOJOTISI, OCBITHS MOJOPOK, MOIIKUIBHUM BIK, OCBITHIM

mpoiiec, BCEOIYHUN PO3BUTOK, TOCIIPKEHHS, OCBITHE CEPEIOBHUIIIE.

CydacHa cucTemMa JOMIKIJIBHOI OCBITH MOTpeOye 1HHOBAIIMHUX M1IXO/IB,
CHpPSMOBAaHUX Ha BCEOIYHUI PO3BUTOK JITEH BIAMOBIIHO /10 CYYaCHMX BHKIIHKIB 1

BUMOT cycnuibcTBa. BinmoBimHo 1o 3akoHy Ykpainu «lIpo momIKiIbHY OCBITY»,
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BUXOBAHIIl — II€ AITH, SKi 3700yBalOTh JOMIKUIBHY OCBITY, a JOIIKITbHA OCBITa
BU3HAYAETHCS SK MPOIEC 1 PE3ysIbTaT BCEOIYHOTO PO3BUTKY, BUXOBAHHS, HABYAHHS,
comiamizarii JiTed Ta QopMyBaHHA Yy HHUX HEOOXIIHMX >KUTTEBUX HABUYOK 1
KOMITETEHTHOCTEH 10 TTOYATKY 3100y TTS MOYaTKOBOT OCBITH [2].

Pe3ynpTaTaMu JOMIKIIBHOTO HABYAHHS € CYKYIHICTh KOMIIETEHTHOCTEH, SIKi
nuTMHa HaOyBae y TIpolieci pO3BUTKY, BHUXOBaHHA Ta HaBYaHHS ¢ 37aTHa
MPOJEMOHCTPYBATH i Yac abo MICHs 3aBEepIICHHS 3100yTTs MOIIKUIBHOT OCBITH. Y
IIbOMY KOHTEKCTI BaXJHMBY pOJIb Bijairpae mpouec G(OpMyBaHHS Y JIITEH
KOMIIETEHTHOCTEH, K1 BH3HA4YalOTh COOOI0 JUHAMIYHY KOMOIHALIIO 3HAHb, YMIHb,
HABHYOK, CIIOCOOIB MMCJICHHS, IIOTJISAIB, I[IHHOCTEH, OCOOMCTICHHX SKOCTCH Ta
3a0e3meuyoTh 3[aTHICTh YCIIIIHO CoIiami3yBaTUCs 1 3700yBath (QopMalbHYy,
He(opmanbHy Ta iH(QopManbHy OCBITY [1].

OmuuM 13 TWiAXoniB, ImIo 3abe3ledye BIAMOBIAHICT, IIMM BUMOTAaM, €
BIIPOBA/KCHHSI TEXHOJIOTIT «OCBITHA MOAOPOXK». BoHa 103BOJsIE OpraHi3oByBaTH
MpOLIEC HaBYAHHS Yepe3 TPy, CHOCTEPEKEHHS, aKTHUBHY MAISUIBHICTH 1 B3aEMOJIIO 3
HABKOJIUIITHIM CEPEIOBUIIIEM, CIIPUSIIOUN (DOPMYBAHHIO KIFOYOBUX KOMIIETEHTHOCTEH
nited. Takui miaxia He JUIIE BiMOBiAae 0a30BOMY KOMIIOHEHTY JOIIKUIBHOI OCBITH,
a ¥ CTBOPIOE YMOBM JUIsl TaPMOHIMHOTO PO3BUTKY IUTHHH, (POpMyBaHHA y Hei
KUTTEBUX HABUYOK Ta 3IATHOCTI aKTUBHO IM13HABATHU CBIT.

TakuM 4YMHOM, BHMHHMKA€ HEOOXIAHICTh JOCHIKEHHS BIPOBAKCHHS
TEXHOJIOT1i «OCBITHS TOJOPOXK» Yy POOOTY 3aKjaaiB JMOMIKUIBHOT OCBITH, IO
BIIKpUBA€ MOXKJIMBOCTI JJi1 30aradyeHHs NEeJaroriyHoro JOCBiy, IiJBUILCHHS
€(EeKTUBHOCTI OCBITHBOTO TMpOLECY Ta peams3alii MNOTEeHIiadly JUTUHU Y ii
CTaHOBJICHHI SIK OCOOUCTOCTI.

3acany BUKOPUCTaHHS OCBITHIX MOJOPOXKEH y MeJaroriyHiil mpaktuui Oymnu
JOCTIIKEHI HU3KOI BITUM3HSIHMX HaykoBliB. Tak, HaykoBi mgopoOku K. Kpyrii,
I. Crenenko Tta T. I'pummbOi cBimYaTP MNPO JOCHUTH 3HAYHI MOXKIIHUBOCTI
BUKOPUCTAaHHA JJAHOT TEXHOJIOTIT B OCBITHROMY IpPOIIEC] 3 AITbMHU JOUIKIIBHOTO BIKY
SK OJHOTO 3 CY4YacCHMX IHCTPYMEHTIB aKTHBIi3aIlli Mi3HABAIBHOI AISUTBHOCTI JITEH.

BueHi ciylllHO HaroJjomylTh Ha BaXXJIMBOCTI CTBOPEHHSI CUTYAIlll, 110 CHPHUSIOTH
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PO3BUTKY TBOPUYMX 3AIOHOCTEH Ta COIlaIbHUX HABUUOK Yy JITEHl uepe3 1HTepaKTHUBHI
Meronu HaB4yaHHS [3]. 30Kpema, BHKOPHUCTAHHS OCBITHIX TOIOPOXKEH IT03BOJISIE
opra”izyBatd poOOTy TakMM YWHOM, I100 JWTMHA AaKTUBHO B3aEMOJisIa 3
HABKOJIMIIIHIM CBITOM 1 pa3oM 3 JOPOCIUMH BHpIlyBajia MpoOJeMHI 3aBIaHHS,
BIJIKpUBaIO4M /11 ceOe HOB1 (haKTH 1 SBUIIIA.

3MICT 1 oprasizalisi OCBITHHOT'O MPOIIECY 3aCHOBAH1 HA MPHUHIIMIAX HAYKOBOCTI,
aKTUBHOCTI, CHCTEMAaTHYHOCTI Ta TpupojaoBiamoBimHocTi. Ile 3abesmeuye
MaKCHUMaJIbHE 3ally4eHHS [UTUHU B MI3HABAIbHY AISUIBHOCTh Ta peatizauliio ii
TBOpUMX 17€i. Y 1bOMY KOHTEKCTI TeXHOJOTiA «OCBITHA HOJOPOXK» IOCTAE SIK
IHHOBalllMHUIA 1HCTPYMEHT, IO COpHsi€ (POPMYBaHHIO Yy JIT€d 3JAaTHOCTI [0
CaMOCTIMHOTO JOCIIPKEHHsS] HABKOJMIIHBOTO CBITY. OCOOJIUBICTD I11€1 TEXHOJOTIi
MOJISITAaE 'y B3a€EMOJII JITeH 3 00’€KTaMu MPUPOIM, IO HE JIMIIE aKTUBI3YyE IXHIO
JOCIITHUIIBKY JISITBHICTD, @ 1 (JOpMYy€ IUTICHE YSBIICHHS MPO CBIT.

OCBITHSI TOJOPOK CTUMYJIIOE TUTHHY JO aKTUBHOI JISUIBHOCTI, 1 TAKUW TT1IX1T
pPO3BUBAE y AITEH 1HILIATUBHICTH, TBOPYICTh 1 KpUTHUHE MUCIeHHsA. Ha BiaMiHy Bia
€KCKYpCIi, OCBITHS TOJIOPOX 3aBXKJIU BKJIIOYAE JOCHITHUIBKY MpoOieMy, sKa
COPSIMOBY€ Mi3HABAJIBbHY ISUIbHICTH AUTHUHU. Hampuknazn, mij yac MmoAgopoxi A0
MapKy JITH MOXYTh JIOCTIIKYBaTH, K 3