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AGRICULTURAL SCIENCES

UDC 631
THE THEORY OF CUTTING SOIL WITH A CONICAL WORKING BODY

Makharoblidze Zaza
Margvelashvili Vladimer
Sharashenidze Sergo
Shermazanashvili Aleksandre
Doctor of Technical Sciences,
Institute of Machines mechanics.
Thilisi, Georgia. Mindeli 10

Annotation. Crushing the root systems of plants in the soil and laying
irrigation canals in the beds are cultural and technical works that are characterized by
high energy costs and require special technical means. To create an agricultural unit,
it is necessary to optimally select energy resources and determine the dynamic
parameters of the unit. The article presents a methodology for calculating the
machine's power. Using the impact theory, taking into account the rheological and
mechanical properties of the materials involved in the impact, as well as the dynamic
parameters of the unit, a calculation formula for the impact force was obtained. The
obtained results of theoretical research can be used in the cutting processing of both
soil and other agricultural materials.

Keywords. Soil, rotor, impact, channel, cutting.

Introduction. When carrying out restoration work on abandoned agricultural
lands, machines with active working bodies are widely used, which ensure the
crushing of plant materials and the root system of plants. Land reclamation work also
includes the construction of irrigation canals. The need for these works arises in the

conditions of excessively wet soils in western Georgia, which are also characterized

12



by high rates of drying out. t is known that the process of soil cutting is characterized
by high energy consumption, therefore, when designing a unit, the choice of energy
resources should be made on the basis of a theoretical calculation of the soil cutting
process, taking into account the rheological and physical-mechanical characteristics
of the soil and the working element.

Main part. When carrying out restoration work on abandoned agricultural
lands, machines with active working bodies are widely used, which ensure the
crushing of plant materials and the root system of plants. Fig. 1. The kinematic

diagram of the crushing unit of the root system in the soil is shown [1].
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Fig. 1. Kinematic diagram of the crushing unit of the root system in the soil.
1. Tractor, 2. Rotor, 3. Cardan shaft.

The specified unit can be used for cutting irrigation canals in agricultural
fields. The operating principle of rotary working bodies is based on the impact
interaction of contacting masses. For theoretical calculation of the soil cutting process
we use impact theory and rheology methods.

The cutting elements of the rotor are not absolutely sharp, therefore, for a
qualitative analysis of the soil cutting process, the Hertz formula can be used for the

law of local deformation [1]

P =K «3/2 (1)
In the Hertz formula, we define the coefficient K in a simplified form
K = 1,33EVR, (2)

Here E - is the modulus of elasticity of the soil, R - is the sharpening radius of

the cutting element.

13



To determine the impact force, we use the equation of motion

MEZ = —f ac3/2, 3)

Where Mzﬁ - IS the reduced mass.

1tM;
The process of impact interaction of an absolutely rigid body with an
elastically viscous material (soil) is considered as an impact and the impact force is

determined by the formula [2]

vl w

3 2

Prax = 1,576K (%)5 [1 - 0,9%(%)E v, %] (4)

Where vy, - is the initial velocity of the striking body

T - is the relaxation time.

The calculation formula (4) can be used as the initial one for determining the
power, kinematic and energy indicators of the soil milling process.

The working element of the milling cutter performs two movements, rotary and
translational — with the help of the unit. The trajectory of the working element is a
cycloid, the change in shape of which is affected by the ratio of the rotary and

translational speeds

A= =8 (5)

Vo V'
Where o - is the angular velocity of the working element, R - is the radius of

the cutter, v,- is the speed of the unit. As a rule, for rotary tillage machines A>1, [3].

Reduced mass of rotor at impact point
1
M; = R,Z (6)
Where | - is the moment of inertia of the rotor, R; - is the radius of the rotor,
which is measured from the point of impact.
The mass of soil that is involved in the impact M, = pV, (7)

Where p - is the soil density, V - is the volume of the soil being cut.

To determine the volume of the soil being cut, in Fig. 2.

14



Fig. 2. Calculation scheme of the volume of soil to be cut
Let us consider the process of cutting the soil with a conical working element

when the feed to the rotor knife

S=uy,t= —=— (8)
where t=27/Zw is the rotor rotation time, Z - is the number of knives on the
rotor.
The volume of soil to be cut can be determined using the formula
V=wa(9
Where a — is the thickness of the soil layer, w - is the area of the layer, which
is equal to the part of the lateral area of the truncated cone when the rotor is rotated

by an angle f.

_ B°
w=n(r+ Rl)l%oo (10)

The thickness of the layer from Fig. 2, a = Ssina = 27;;?1 sina ,

a - is the angle of the rotor cone.

Accordingly, we define

27TR1

V4

VolumeV =wa=w

sina (11)

The mass of soil involved in the impact

2TTR .
M, = pw == sin a (12)
Az
I 2R .
MM 2P W—_~sina R
Reduced mass M = ——=2 = X4 z _  IpW2nR;sina

. (13)

2R

=, Sina " IAz+p W 2mR,3sina
VA

=1
Mi+M; —+pW
R1

We insert equation 14 into formula 4 and take into account that for soil and
grounds the second term of formula 4 is less than one and can be ignored, then we
obtain the calculation formula for the impact force of soil cutting in the following
form.
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Pmax -

3
2 1 2 1

3

2= I pW2nR,sina 5 2= I pW2nR sina 5

1,87E5Rs | X208 2y g7 Rs [T EMERE g2 5213(14)
INz + pW 2nR,{°sina IAz + pW 2nR.{° sina

Considering the number of knives working simultaneously, we get

3
2 1

_ 2 2 I pW 2mRy sina 2 125
Pnax = 1,87E5Rs [l/’lz+pW 2mR, 3 sina v A ] n (15)

where n - is the number of simultaneously operating knives on the drum

Conclusion. In order to efficiently use the energy of soil-cultivating machines,
much attention is paid to the quality of sharpening of the cutting element and the
geometry of the working body. The force indicator during the impact of two
contacting bodies significantly depends on their geometric shape and rheological
properties. Using the impact theory, a theory of engineering calculation of soil-
cultivating machines with a conical working element has been developed. A formula
for impact force has been obtained that takes into account the geometric shape and

rheological properties of materials.
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BIIJIMB JIASEPHOTI'O BUITPOMIHIOBAHHSA
HA KUCJIOTHICTH MOJIOKA

3anopoxna Bipa MukosaiBaa
AcrmipaHTka

Jlep>xaBHMM 010TEXHOJIOTIYHUN YHIBEPCUTET
M. XapkiB, YKpaina

AKTyaJbHICTh A0CHiIKeHb. [ 0JIOBHOIO 337]a4€l0 XapyoBOi MPOMHUCIIOBOCTI €
CTBOPCHHS O€3MEeYHUX MPOAYKTIB XapudyBaHHS IJIsS IIOJCHHOTO CIIOKWBAaHHS, IO
CHPUSTIIMBO BIUIMBAIOTh HA OPTaHi3M JIIOAUHHU. MOJIOKO € OJTHUM 13 HalBaXJIMBIIINX
MIPOIYKTIB Xap4UyBaHHS, KW Ma€ YHIKAIbHUHN CKJIaJ] MOKUBHUX PEYOBHH TAKUX 5K
OunKu, kxupu, ByryieBoau. HasiBHICTh YHIKQJIBHOTO CKJIaay 3a0€3MedyloTh BEITUKHMA
BHECOK Y MIJATPUMKY MIIIHOTO CTaHy 370pOB’S JIOJAWHHU, WiJBUILYE IMYHITET,
HOpMaiizye OOMIH pe4yoBUH. 3abe3mnedeHHss Oe3leku Ta  SKOCTI  IUX
CUIBCHKOTOCTIONIAPCHKUX ~ MPOJYKTIB MPOTATOM YChOTO TMPOIECY 3 MOMEHTY
OTpPMMaHHS MOJIOKa Ha (¢epMmax A0 MNpPUKWMaHHS Ha MOJIOKO3aBOJl € OJIHIEI 3
rOJIOBHUX 337a4. MOJIOKO € IPOYKTOM, IO IIBUAKO MCYETHCS, 1 0arato rocrnoaapcTs
BTpavyarOTh NPUOYTOK Yepe3 Te, 0 BOHO HE BIAMOBiAae craHaapty. OgHuM i3
OCHOBHMX KpHUTepiiB OIiHKH sikocTi Mojoka 3a JICTY 3662:2018 «Momoko —
CUPOBHHA KOpOB’siue. TexHiuH1 yMOBU» € KUCIOTHICTh. ChOTOIHI HAa TBAPUHHUIIBKUX
MOJIOYHHUX (pepMax MiATPUMAHHS KUCIOTHOCTI HA HEOOX1THOMY PiBHI 3MIMCHIOETHCA
OXOJIO/DKCHHSAM MOJIOKA. 3aBISKH OXOJOKEHHIO Y MOJIOI 3YIMUHSETHCS PO3BUTOK
MIKPOOPTaHi3MiB, 30UIBIIYEThCS OAKTEPUITUIHUN TEPIO, MO CIpHUs€ 30UTBIIEHHIO
yacy Horo 30epiraHsi.

Merta nocnigkeHb — 3aCTOCYBaHHSI MarHiTHO-JIa3€PHOTO BUIPOMIHIOBAHHS Ha
MOJIOKO CHp€ ISl ONITUMI3aIlii HOro TEXHOJIOTIYHUX XapaKTEPUCTUK HEOOX1THUX IS
BUPOOHUIITBA KUCIOMOJIOYHUX MPOAYKTIB.

OcHoBHI MaTepianu aociigkeHb. JIJis TMOMOBXKEHHSI TEPMIHY MPUAATHOCTI,
OKpIM 3BUYHOI TEIJIOBOI OOPOOKH MOJIOKA, SIK IHHOBAIIIMHUM TMIIX1]] 00 peatizaiii

1i€i mpoOJieMr BCe YaCTIIE 3aCTOCOBYIOThH JiazepHl TexHousorii. Ile cydacHa
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TEXHOJIOT1sl, IKa BUKOPUCTOBYE JIa3epHE BUIPOMIHIOBAHHS JJIs BIUIMBY Ha MOJIOKO 3
METOIO HOTO 3HE3apaKCHHSI, IOKPAIEHHS SKOCTI a00 Moau(iKaIlii BIaCTUBOCTEH.

BuBueHno edekT nazepHOro BIUIMBY Ha OpPraHOJENTHYHI, (Hi3UKO-XIMIYHI Ta
MIKpOOI0JOTi4HI TOKa3HUKH MOJIOKA-CUPOBUHU 3 METOI0 CTBOPEHHS YMOB JUJIs
BUITYCKY SIKICHOI, KOHKYPEHTOCIIPOMOXHOT KHCJIOMOJIOYHOI mpoxaykiiii. IlokazaHo,
MAarHiTHO-JIa3epHE BUIPOMIHIOBAHHS 3HUKY€E KUCIOTHICTh MOJIOKAa CUpOro, Ha 1-2 °T,
IO J03BOJISIE MIABUIIUTH COPT MOJIOKA 13 APYroro A0 TMEpIIoro Ta MPOJOBXHUTU
OakTepuIIMAHY a3y 3 JOTPUMAHHAM OPraHOJIEITUYHUX MOKA3HUKIB TAKUX SIK 3amax,
cMak Ta kouip. IlimiOpaHo onTtuUManbHUNA pPEXUM OOpPOOKHM MOJOKAa CHUPOTo 3a
JOTIOMOT'OK0 MarHiTHO-J1a3€pHOr0 BUIIPOMIHIOBAHHS: NOTYXHIcTh - 80 BT, wacrora
BuripominioBaHHs — 3000 I', excrio3uiist — 256 c.

VY Mexax MmAroToBYOTO MEpioay 3ajjis BU3HAUCHHS HaWOUIbII e(pEeKTUBHOT

na3epHOi 0OpOOKH MOJIOKA 3aCTOCYBaIM HU3bKO 1IHTEHCHBHI J1azepu. (Tabm.1.)

Taoauusa 1
Marpuus eKcrepumMeHTy
Howmep 3pa3zka Pexxum n1azepHOro BUMPOMIHIOBAHHS
[TotyxHicts, BT Yacrorta, I'1 Yac BUMIpoMiHIOBaHHS, C
KoHTpo:b - - -
1 10 80 4
2 10 600 64
3 10 3000 256
4 40 80 4
5 40 600 64
6 40 3000 256
7 80 80 4
8 80 800 64
9 80 3000 256

Amnapar reHepye IMIYJbCH JIa3€pPHOTO BUIIPOMIHIOBAaHHS 3 YacCTOTOIO
NOBTOPEHHS Ha BUOIp, 1110 BCTAHOBIIOETHCS 3a JonoMororo KHonku « HACTOTA» 3
muckpetHoro psaxy 80, 600 ta 3000 I'y. Bubip TpuBanocti 0OpoOKH 3A1MCHIOETHCS 3
KJIaBlaTypHu TaiiMepa Ha TaHemi OJIOKy KepyBaHHS JUCKpeTHO Big 4 g0 256 c. Ilicns
BIJIMBY JIA3€pPHOTO BUIIPOMIHIOBAHHS y BCIX 3pa3KiB CHUPOro MOJIOKAa 3MIHWIIUCA
OpraHOJIENITUYHI XapakTepucTUKU. CTallu HEJOCTaTHRO BUPAKEHUMHU CMakK, 3amax Ta
apomar. OnHak 4depe3 30 XBWIMH 3amax, CMaKk Ta apomaT CTAJId TaKUMHU XK SIK y

KOHTPOJBHOTO 3pa3ka. [Ipy 1bOMy KOHCHUCTEHIISI Ta KOJIpP CHUpPOTr0 MOJOKa Micis
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00poOku 3amummmnrcs HesminauMu (Tabm.2).

Taoaunusa 2
OpranoJjienTHYHI MOKA3HUKH MOJIOKA-CHPOBHHH
micJis il J1a3epHOro BUNIPOMiHIOBAHHS
O06’exT OpraHoyienTHYHI TOKa3HUKU
Cwmak, 3amax, apomax Koncucrenis Komip
KoHnTponbHuii 3pazok Yuctuii npueMHUN Pinka, onHopiaHa Tpimku cuHIOBATHA
3amax, CMaK TPIIIKH BIITIHOK
COJIOAKYBaTUMN
3pazku 1-9 Henocraraso Pinka, oqHOpinHa Tpimku cuHIOBaTHI
BUPAXEHI, TOPOXKHI. BIJITIHOK
UYepes 30 xBUIMH
BIIIOBIAAIOTH
KOHTPOJILHOMY 3Pa3Ky
BcranoBneno, mo 31 30uiblieHHSIM yacToTd BmumBy a0 3000 I'p 1 yacy

BUIIPOMIHIOBaHHS /10 256 ¢ KHUCJIOTHICTh y 3pa3kax 3 1 9 3um3minace Ha 2 °T. mpu

gacToTi Big 80 1o 600 'ty 1 yacy BunpomMiHIOBaHHS BiJ 4 10 64 ¢ KUCIOTHICTB, 1110

TUTPY€EThCS, 3HU3WIACS He Outblie HK Ha 1 °T . TakuM 4MHOM, BIUIMB Ja3epHOroO

BHHpOMiHIOBaHHH HpI/I3BiB J0 3HMKCHHA TI/ITpOBaHO.l. KHCJIOTHOCTI CUpPOT0 MOJIOKA.

[Ipy 1BbOMY HE3aJlie’)KHO BiJA 3aCTOCOBAHOL

MOTYXHOCTI,

YacTOTH Ta 4acy

BUMPOMIHIOBAaHHS KUCJIOTHICTh 3HU3MWIACS B cepeauboMy Ha 1 °T (Mam. 1).

18,90

18,50
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>

TuTpyeMa KMCJIOTHICTH

16,90

16,50

Mau. 1. BluiuB MartiTHO-/1a3¢pHOr0 BUNIPOMiHIOBAHHA HA KMCJIOTHICTH MOJIOKA

CHPOro, 10

1

TUTPYETbCH
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BrmivB nazepHOro BHUMPOMIHIOBAHHS TIPUBENO JI0 3HWKCHHS THTPOBAHOI
KHCJIOTHOCTI MOJIOKa cuporo. [Ipu mpoMy He3anaeXHO BiJl 3aCTOCOBAHOI MOTY>KHOCTI,
YacTOTHU Ta 4Yacy BUIIPOMIHIOBAHHS KHCIIOTHICTh 3HM3WJIACS y cepeqHbomy Ha 1 °T
(Mai.1)

BucnoBok. TakuM yuHOM, BIUIMBAIOYM JIa3€pOM HA CHUPE MOJOKO, MOXHA
IIPOJIOBXKUTH OakTepuiuaHy ¢asy, MiJABUIIUTH COPTHICTH MOJIOKA 1 THM CaMHUM
3a0€3MeYNTH BHUCOKY SIKICTh ~ MOJIOKQ, TPH3HAYEHOTO JUIsi  BHUPOOHUIITBA
KHUCIIOMOJIOYHUX TPOJYKTIB. 32 paXxyHOK JIa3€pHOTO0 BUIPOMIHIOBAHHS JOCSTA€THCA
IMIJIBUIICHHS SIKOCTI MOJIOKAa B YMOBaxX 3HMKEHHSI KHCJIOTHOCTI Ha 1-2 °T. B xomi
MPOBEJICHUX JOCTII)KEHb BCTAHOBJIEHO ONTUMAJbHI PEKUMH JIa3epHOI OOpPOOKH:
notyxHicTh — 80 Bt, uactora — 3000 I'1, TprBaiicTh BIUIHBIB — 256 C.
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Annotation: Silybum marianum, commonly known as milk thistle, is a
medicinal plant widely utilized in pharmacology due to its pronounced
hepatoprotective properties. The primary active compound is silymarin, a complex of
flavonolignans (silibinin, silydianin, and silychristin) extracted from the plant's seeds.
Silymarin exhibits antioxidant activity, reduces lipid peroxidation, stabilizes
hepatocyte membranes to prevent toxin-induced damage, and has antifibrotic effects.
Experimental studies have demonstrated the efficacy of silymarin in preventing and
treating toxic liver damage caused by acetaminophen, carbon tetrachloride, alcohol,
radiation, iron overload, and Amanita phalloides toxins. In clinical practice, milk
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thistle preparations are used to treat alcoholic liver disease, viral hepatitis, and liver
damage caused by toxins or medications. This review provides information on the
pharmacology, mechanism of action, and efficacy of milk thistle-based preparations
in liver pathologies. Additionally, it explores their potential applications in other
pathological conditions.

Keywords: Silybum marianum, silymarin, flavonolignans, liver pathologies,

silybin, flavonoids, interleukin-6 (IL-6), tumor necrosis factor-alpha (TNF-a).

Silybum marianum (milk thistle) is an annual or biennial herbaceous plant
reaching up to 2.5 meters in height. It features large leaves up to 80 cm long, with
yellow spines along the edges and veins, and a glossy surface with characteristic
white spots. Its pink flowers are grouped into capitulum-like inflorescences. Milk
thistle is native to the Mediterranean region, including Egypt, Israel, Turkey, Italy,
Greece, France, Bulgaria, Albania, the countries of former Yugoslavia, Spain, and
Portugal. Today, it is widely distributed across Europe, Africa, North and South
America, Australia, and Central and East Asia. It grows in weedy areas, is cultivated
in gardens and farms, and is also used as a nectar plant.

For a long time, milk thistle was not considered a source of pharmaceutical raw
materials. However, it was later discovered that its seeds contain a group of
flavonolignans, with key components including silybin, silydianin, silychristin, as
well as isosilybin, isosilychristin, silicrin, and sandrin. The chemical composition of
its seeds includes proteins, saponins, fatty oils (up to 25%), alkaloids, vitamin K,
macro- and microelements, tyramine, histamine, resins, and mucilage. The primary
active compounds are flavonoids and flavonolignans, collectively known as
silymarin.

Silymarin is a complex mixture of polyphenolic molecules, comprising seven
closely related flavonolignans (silybin A, silybin B, isosilybin A, isosilybin B,
silychristin, isosilychristin, and silydianin) and one flavonoid (taxifolin). The most
active component is silybin, which constitutes 50%—-70% of the silymarin complex.

Silymarin is most concentrated in the seeds. It acts as an antioxidant by reducing free
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radical formation and lipid peroxidation, exhibits antifibrotic effects, and prevents
toxin binding to hepatocyte membrane receptors [1].

Clinical studies have shown that silymarin is effective in the treatment of
alcoholic liver disease, acute and chronic viral hepatitis, and liver diseases caused by
toxins [2, 3]. Silymarin and its active component, silybin, exhibit antioxidant
properties by neutralizing free radicals, inhibiting lipid peroxidation, protecting
genomic integrity, enhancing protein synthesis in hepatocytes, reducing the activity
of tumor promoters, stabilizing mast cell membranes, chelating iron, and slowing
calcium metabolism [4].

Scientific research supports the efficacy of silymarin in preventing and
managing metabolic syndrome. In diabetes, silymarin reduces plasma glucose levels
by improving insulin sensitivity and restoring pancreatic B-cell function [5].
Additionally, silymarin regulates vascular tone and prevents platelet aggregation,
which is critical for blood pressure control. In hypertension and diabetes, it reduces
albuminuria, thereby mitigating kidney damage [6].

In addition to its hepatoprotective properties, milk thistle demonstrates
regenerative and wound-healing effects, making it a promising agent for treating skin
injuries, including burns. Fatty oil from milk thistle seeds and alcohol extracts are
widely used in medicine and dietetics [7].

Extracts from the flowers and leaves of Silybum marianum (commonly known
as milk thistle) have been used for centuries in traditional medicine for treating liver,
spleen, and gallbladder disorders. In the 1960s, biologically active molecules were
isolated from the seeds and fruits of this plant, and their chemical structures were
extensively studied. This led to the development of silymarin, a mixture of active
components that has since formed the basis of most clinical studies on the therapeutic
effects of milk thistle.

Flavonoids, natural plant-derived compounds, are known for their wide range
of pharmacological effects. Due to their phenolic structure, flavonoids exhibit potent
antioxidant activity, inhibit free radical-mediated processes, and protect cells from

oxidative stress [8-10].
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Based on these findings, the protective role of local and systemic (oral)
applications of silymarin against oxidative and degenerative liver damage caused by
burn injuries during the later stages of recovery was investigated. Recent studies
highlight the importance of silymarin not only as a hepatoprotective agent but also as
a powerful regulator of inflammatory and oxidative processes, particularly in cases of
tissue damage caused by burns.

In the context of burn injuries, oxidative stress plays a key role in the
progression of inflammation and secondary tissue damage, including liver
involvement. The application of silymarin in such situations is justified by its ability
to block free radical formation and modulate the activity of pro-inflammatory
cytokines such as interleukin-6 (IL-6) and tumor necrosis factor-alpha (TNF-a).
Additionally, through the activation of antioxidant enzymes like superoxide
dismutase (SOD) and catalase, silymarin promotes the restoration of cellular structure
and function, which is particularly critical in treating complex burns associated with
systemic inflammatory responses.

Thus, Silybum marianum, with its unique biochemical composition, is a
promising agent for the treatment of burn injuries, especially in cases of complicated
healing accompanied by liver damage.

Conclusions

1. Silybum marianum is effective for systemic use as it protects the liver
from oxidative stress and inflammation, which often accompany severe burns.

2. Silymarin demonstrates high efficacy as a hepatoprotective agent due to
its antioxidant, anti-inflammatory, and membrane-protective properties.
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efficacy of yarrow in treating various conditions, including burn injuries. Burns of
different etiologies remain among the most common and challenging injuries to treat,
often leading to significant medical and social consequences. Modern approaches to
burn therapy involve the use of both synthetic and natural remedies. In recent years,
there has been a growing interest in phytotherapy due to the accessibility, safety, and
high biological activity of medicinal plants. This study analyzes the application of
common yarrow in burn treatment.
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Achillea millefolium L., commonly known as yarrow, is a perennial herbaceous
plant of the Asteraceae family, widely distributed in temperate zones of the Northern

Hemisphere, including Europe, Asia, and North America. This plant thrives in
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diverse landscapes such as roadsides, pastures, and agricultural fields. It exhibits two
flowering periods during the growing season, from May to September [1, 2].
Morphologically, yarrow is characterized by its rigid rhizomatous stems, abundant
dissected leaves, and elongated pinnate inflorescences, with colors ranging from
white to pink.

According to contemporary phytochemical studies, Achillea millefolium L.
demonstrates high biological activity due to its rich chemical composition. Key
bioactive compounds include phenolic compounds (phenolic acids, flavonoids),
sesquiterpenes, coumarins, sterols, and dicaffeoylquinic acids [1, 3, 4, 5]. Notably,
flavonoids such as apigenin, luteolin, and quercetin, present as mono- and
diglycosides, provide significant antioxidant and anti-inflammatory properties [6, 7,
8]. Biochemical analyses indicate that the phytochemical profile of yarrow varies
based on geographic region, climate, and soil type, potentially influencing its
pharmacological efficacy.

The pharmacological properties of Achillea millefolium L. are
well-documented in the literature. The plant exhibits a wide range of therapeutic
effects, including antioxidant, anti-inflammatory, hepatoprotective, antimicrobial,
spasmolytic, and antipyretic activities [6, 7, 9]. Historically, Achillea millefolium L.
has been used in traditional medicine for treating various ailments, such as wounds,
inflammatory processes, edema, gastrointestinal disorders, migraines, dental pain,
and respiratory diseases [10, 11, 12, 13]. Clinically, yarrow is applied to improve
appetite, alleviate menstrual pain, and promote tissue regeneration. It is also included
in gargles to accelerate mucosal healing and herbal blends for medicinal teas [4, 14].

Given its pronounced therapeutic properties, Achillea millefolium L. is a
promising medicinal plant for developing novel approaches to tissue injury
management, including burn wound care. Extracts derived from yarrow using
supercritical carbon dioxide antisolvent technology have demonstrated high potential
for biological activity [15].

Numerous in vivo and in vitro models have confirmed the pharmacological

efficacy of Achillea millefolium L., including its anti-inflammatory, antitumor, and
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anti-ulcer effects [16].

A wound is defined as damage or disruption to the normal anatomical structure
and function of tissues. Injuries may range from minor epithelial disruptions to deep
tissue trauma involving subcutaneous tissues, muscles, vessels, tendons, bones, and
nerves [17]. Depending on the healing duration, wounds are classified as acute or
chronic [18]. Acute wounds typically heal through the standard phases of the
reparative process, while chronic wounds are characterized by disruptions in one or
more phases of healing [19, 20].

Wound healing is a complex physiological process involving coordinated
interactions among biological and immune systems. It comprises four primary
phases: hemostasis, inflammation, proliferation, and remodeling. These phases can be
disrupted by various factors, leading to delayed or impaired healing [20, 21].
Complex wounds with significant tissue defects or infections require special attention
due to their increased risk of complications [20, 22].

Burns represent a specific type of injury that necessitates an individualized
treatment approach depending on the depth and extent of tissue damage. The depth
and area of burns may evolve during the first few days post-injury, influenced by
progressive tissue damage. Burns are associated with oxidative stress,
hypercoagulation, and the accumulation of pro-inflammatory cytokines, which
exacerbate tissue injury. The evolution of burn wounds is described using three
zones: the zone of coagulation represents irreversibly damaged tissue that cannot be
restored [23].

Thermal injuries are among the most common forms of trauma in domestic and
industrial environments, posing not only medical but also socio-economic challenges.
Their high incidence and severe consequences demand the development of effective
treatment strategies [24, 25].

Modern therapeutic approaches include the use of antiseptics, antibiotics,
synthetic ointments, and other medications. However, these treatments are often
associated with side effects such as allergic reactions, delayed regeneration, or the

development of resistance in pathogenic microorganisms. Consequently, interest in
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phytotherapy as an alternative or complementary method of burn treatment is
growing, offering high biological activity and safety.

Conclusions

1.  Achillea millefolium L. is recommended for topical application in burn
treatment due to its ability to accelerate wound healing and reduce inflammation in
the affected area.

2. Achillea millefolium L. helps lower the risk of tissue infection owing to
its antiseptic and antimicrobial properties, making it an effective agent for preventing
complications in thermal injuries.
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The question of the interaction of hyperplastic processes in the endometrium
and myometrium remains one of the key issues in the field of gynecology and
pathological anatomy.

According to statistics, 30—76% of women have a combination of uterine
fibroids and endometrial hyperplasia, which indicates the systemic nature of uterine
damage in these diseases [2, 4].

Recently, researchers have been reconsidering the role of progesterone as a
factor promoting tumor growth [1, 7].

Changes in the endometrium occur due to an increase in the number of
epithelial cells and the formation of stroma. This is due to the fact that endometrial
tissue is sensitive not only to estrogens, but also to progesterone [7].

Estrogens stimulate the growth of smooth muscle cells, and progesterone
enhances their ability to divide, triggers the production of growth factors and their
receptors, and is also involved in the process of differentiation of smooth muscle cells
[3].

Scientific studies [4, 5] show that steroid hormone receptors are of great
importance in the development of hormone-dependent hyperplastic diseases of the
uterus.

The synthesis of receptors in the uterus depends on many factors, including the

amount and ratio of sex hormones and growth factors, the phase of the menstrual
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cycle, the degree of damage to the target organ, metabolic disorders and imbalance of
other hormones [4].

A modern approach to the treatment of uterine fibroids is to develop and
implement methods aimed at preserving the organ.

Timely diagnostics and the use of such surgical methods as
hysteroresectoscopy and laparoscopy have expanded the possibilities of
myomectomy, increased its effectiveness, reduced the risk of postoperative
complications, shortened the time patients spend in the hospital and, most
importantly, enabled women of reproductive age to realize their reproductive
function.

Morphological studies have shown that uterine fibroids are tumors that form
from growth zones located around a thin-walled vessel.

Fibroid cells begin to develop into myofibroblasts, which are subsequently
transformed into myoblasts and fibroblasts. The tumor continues to grow for many
years, which is associated with the active work of the ovaries, which secrete both
estrogens and progesterone.

In recent years, scientists have been rethinking the role of progesterone in the
development of hormone-dependent diseases. Previously, estrogens were considered
to be the main factor in the pathogenesis of such conditions. However, now more and
more evidence suggests that progesterone can also stimulate tumor growth.

Estrogens cause hyperplasia of smooth muscle cells, and progesterone
increases their mitotic activity. In addition, progesterone is involved in the production
of growth factors and their receptors, as well as in the process of differentiation of
smooth muscle cells.

Tissue receptors of steroid hormones play an important role in the development
of hormone-dependent hyperplastic diseases of the uterus. Their synthesis in the
uterus depends on many factors, including the amount and ratio of sex hormones and
growth factors, the phase of the menstrual cycle, the degree of organ damage,

metabolic disorders and imbalance of other hormones.
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Introduction. Vitamin B12 deficiency has a multifaceted impact on the human
body, affecting biochemical, metabolic, and neurophysiological processes. One of the
main signs of deficiency is impaired myelination. Disruption of methionine formation
in the B12-dependent reaction and, consequently, low levels of S-adenosylmethionine
lead to the suppression of protein and lipid methylation in the myelin sheath.
Additionally, the accumulation of methylmalonyl-CoA due to B12 deficiency, which
acts as a cofactor in the conversion of methylmalonyl-CoA to succinyl-CoA,
negatively affects myelin synthesis, promoting the incorporation of abnormal fatty
acids into its structure. This causes structural abnormalities in the myelin sheath,
Impairs nerve impulse transmission, and contributes to the development of
neurodegenerative diseases [3, 7].

Objective

To systematize and analyze the literature data on the relationship between
vitamin B12 deficiency and impaired fatty acid synthesis in the pathogenesis of
myeloneuropathy to facilitate further scientific research.

Materials and Methods

The analysis was based on data from PubMed, Web of Science, and other
databases, with a focus on publications from 2015 to 2024.

Results and Discussion

The causes of vitamin B12 deficiency include dietary insufficiency,
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autoimmune diseases, impaired activation of vitamin B12 at the gastric level, surgical
interventions, malabsorption, obstetric or gynecological factors, genetic
predispositions, and the intake of certain medications [8].

A diagnosis of B12 deficiency is established based on low serum B12 levels,
elevated homocysteine levels (homocysteinemia), and increased methylmalonic acid
levels (methylmalonic aciduria and acidemia) [4, 8].

Another crucial consequence of B12 deficiency is impaired fatty acid
metabolism. Methylmalonic acid, produced from methylmalonyl-CoA, inhibits
carnitine palmitoyltransferase-1, an enzyme essential for the B-oxidation of long-
chain fatty acids. This leads to the accumulation of triglycerides, cholesterol, and the
development of dyslipidemia. Additionally, it reduces the expression of genes
encoding enzymes involved in fatty acid oxidation while increasing the expression of
genes responsible for lipogenesis. According to a cohort study, low B12 levels were
associated with increased levels of saturated fatty acids, monounsaturated fatty acids,
n-3 (omega-3), n-6 (omega-6) polyunsaturated fatty acids, and trans-fatty acids [2, 5,
6]. Dyslipidemia, from an energy perspective, has a significant negative impact on
the entire bodly.

Vitamin B12 deficiency can induce oxidative stress. Notably, the brain is
particularly vulnerable to oxidative stress due to its high oxygen consumption, low
antioxidant capacity, and significant concentration of polyunsaturated fatty acids,
which are prone to lipid peroxidation [7].

Vitamin B12 deficiency is implicated in the development of Alzheimer's
disease by affecting S-adenosylmethionine levels, which in turn can influence the
methylation of the PSEN1 gene promoter. This gene plays a key role in the function
of y-secretase, an enzyme involved in the cleavage of amyloid precursor protein
(APP) leading to the formation of B-amyloid (AB) peptides, which are the main
components of amyloid plaques. Furthermore, in B12 deficiency, elevated levels of
reactive oxygen species increase Ap production. There is also increased expression of
tumor necrosis factor-a (TNF-o) and decreased synthesis of epidermal growth factor

in the central nervous system of rats, contributing to myelin sheath damage [7].
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Neuroinflammation is another consequence of B12 deficiency. Disruptions in
type | interferon (IFN-I) signaling pathways in astrocytes promote pro-inflammatory
processes, which adversely affect neurons and lead to further demyelination [7].

Conclusions

Thus, vitamin B12 deficiency is a complex pathological condition affecting
multiple aspects of body functions and requiring a comprehensive treatment
approach.
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Introduction. Diabetes mellitus is characterised by high comorbidity and may
be associated with edematous syndrome in the lower extremities. The causes of its
occurrence can vary, including heart failure, neuropathic edema in diabetes, chronic
venous insufficiency, panniculitis, lymphedema, renal edema, and others. It is
understood that local anaesthetics (LA) exhibit neurotoxicity. Currently, studies on
adjuvants present contradictory findings; some suggest a potentiation of the
neurotoxic effect of LA, while others indicate a neuroprotective effect. For patients
with diabetic polyneuropathy, this issue is particularly pressing. Therefore, we
investigated the impact of intravenous administration of dexmedetomidine (DMM)
on the effectiveness of distal blockades in patients with diabetic foot syndrome and
concomitant edema in the blockade area.

Objective. To explore the impact of intravenous dexmedetomidine as an
adjunct in executing the ankle-foot-calcaneal block in patients with diabetic foot
syndrome and related edema.

Materials and methods. A total of 160 cases of ankle-foot-calcaneal nerve
block were selected for the study during the period of 2021 to 2024. Based on the
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presence or absence of edema, as well as the use of adjuvants, all subjects were
divided into three groups. The control group (n=62) exhibited no ultrasound-
visualised edema (edema - 0), and its participants were not administered an adjuvant.
Group A (n=48) comprised patients with edema in the target area of varying degrees:
| - (n=15), Il - (n=16), Il - (n=9), IV - (n=8). Patients in Group A also did not receive
an adjuvant. Group B (n=50) included patients with edema in the target area of
varying degrees: | - (n=13), Il - (n=14), Il - (n=12), IV - (n=11). Additionally,
patients in this group were prescribed the adjuvant drug dexmedetomidine.

Results. In comparing the frequency of incomplete block in the control groups,
the group with ultrasound-diagnosed edema and without the use of an adjuvant
(group A) and the group with diagnosed edema that received an adjuvant yielded the
following results. The group with edema exhibited a significantly higher frequency of
insufficient block compared to the control group (<0.05). Meanwhile, the use of
dexmedetomidine (group B) significantly enhanced the effectiveness of the chosen
method of anaesthesia (<0.05). The duration of sensory block significantly depended
on the degree of concomitant edema, as demonstrated by our previous study;
however, the anticipated prolongation of anaesthesia resulting from the use of
intravenous dexmedetomidine was not observed. When evaluating the onset time of
sensory block, no statistically significant positive effect of DMM was found in
hastening the onset of the block. Conversely, the sedative effect of the drug hindered
the precise assessment of the exact onset of sensory block.

Conclusion. The administration of dexmedetomidine via intravenous route
significantly enhances the frequency of successful blockades in patients with diabetic
foot syndrome and concomitant edema, by decreasing the incidence of incomplete
blocks and consequently minimising the requirement for additional intraoperative
anaesthesia. Dexmedetomidine does not exhibit a statistically significant acceleration
in the onset or prolongation of the duration of sensory block in patients with diabetic
polyneuropathy and concomitant edema. We attribute this to the characteristics of
sensory block in patients with polyneuropathy, who show a prolonged recovery time

compared to the general population. The intravenous route of dexmedetomidine
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administration optimises the effectiveness of blockades while helping to avoid
potential neurotoxic effects.
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Abstract: A study of the sanitary and hygienic state of surface waters of the
Siret and Dniester river basins within the Chernivtsi region was conducted. An
increase in the level of pollution of the river network with organic pollutants in
urbanized areas where there are no centralized wastewater treatment systems was
shown.
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microbiological indicators, population health.

Due to urbanization, industrial impact and drastic climate change, water
pollution is becoming an increasingly serious problem, which largely determines the
level of health of the planet. According to the World Health Organization, about 2
billion people consume water that does not meet accepted sanitary standards.
Water-related diseases such as cholera, hepatitis A and diarrhea, take the lives of
approximately 1.5 million people every year. A number of infectious diseases are the
result of deteriorating water quality. Infection with pathogenic microorganisms is a
major problem in countries with poor water supply and sanitation systems. Pollution
of surface waters by runoff from fields, household waste containing pesticides,
organic and mineral pollutants have a negative impact on individual and population

health. The aim of the work was to study the quality of surface waters of the river

42



network and the state of population health of the population of regions of Chernivtsi
region, which differ in the level of anthropogenic load. When conducting research,
sanitary-hygienic and microbiological research methods, literature data and official
statistics were used (http://www.cv.ukrstat.gov.ua /publiy /2023/Kat_2024.pdf). It
should be noted that the importance of the quality of environmental components (air,
water, soil) is steadily increasing due to the aggravation of global environmental
problems.

In Ukraine, water quality is affected by the location of the water intake system,
the condition of the surrounding area, the presence of nearby sources of pollution, the
sanitary and technical condition of the water supply system, and the implementation
of measures for proper maintenance of the water supply and wastewater disposal
system, which is determined in accordance with the State Sanitary Norms and Rules
"Hygienic Requirements for Drinking Water Intended for Human Consumption."

As indicated by a number of experimental studies (http://wpt.kpi.ua /article
/view/136953), polluted water causes undeniable harm to human health. Often,
biogeochemical disorders caused by the quality of drinking water inhibit the ability to
satisfy human physiological needs. It has been shown that high-quality water that
meets sanitary and epidemiological standards is necessary to preserve human health
(http://wpt.kpi.ua/article /view/136953). The results obtained indicate a significant
deterioration in the state of surface waters of economically loaded zones in terms of
organoleptic, sanitary and hygienic and microbiological indicators. In particular, the
indicators of water turbidity, BOD5, and total microbial count significantly exceeded
the adopted national and international standards several times in settlements where
there are no centralized water treatment systems. A close positive correlation is
observed between the sanitary and hygienic indicators of surface waters and the state
of population health of the population of the research region.

It is shown that the increase in the level of organic and microbiological
pollution of the river network, is a consequence of the lack of centralized drainage

systems and treatment of municipal and industrial discharges in the region.
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Abstract. It has been proved that the effect of chemical surfactants such as
oligoesters on the body of warm-blooded animals under experimental conditions is
accompanied by significant and pronounced structural and functional disorders of the
liver, namely, structural destruction of hepatocytes the same like virus hepatitis B.
There is an urgent need to conduct targeted long-term epidemiological, social and
hygienic studies in order, on the one hand, to determine the role of surfactants in the
leading pathogenetic mechanisms of hepatitis B, and on the other hand, to find
effective and efficient preventive measures to combat hepatitis B, as well as chemical
pollution of both the environment and the human habitat.

Keywords: simple oligoesters, liver, hepatocytes, hepatitis B, metabolism,

toxicity.

Introduction. It is known that from 850,000 to 2.2 million people in the
United States live with chronic hepatitis B infection, and approximately 70% of
adults with hepatitis B develop symptoms. It is also known that the structural and
pathogenetic disorders in the human liver in hepatitis B are based on the destruction
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of hepatocytes.

From the data of the scientific literature, as well as from the results of the
studies of the authors of these [1, p. 54; 2, p. 24; 3, p. 5; 4, p. 176; 5, p. 33; 6, p. 36],
it is proven that the impact of foreign chemicals on the body is accompanied by
significant and pronounced structural and functional disorders of the liver, namely the
destruction of hepatocytes, with a further increase in the pathological impact on the
entire organism of membrane origin.

The relevance of the problem of studying chemicals is due to large volumes of
production, a wide range of products based on them, and the lack of prognostic
characteristics of potential danger to humans, which determines the need to study the
mechanisms of biological action and the pathophysiological foundations of the
formation of structural and metabolic disorders in the body with prolonged exposure
to the human body.

We are talking specifically about an extremely large group of chemicals that
have flooded the entire world today under the general name "Surfactants”" (SAS)". It
is enough to cite the reasoned acute concern of highly qualified specialists from the
USA, England, France and Germany, who link the pollution of the world's oceans
with surfactants with an increase in the incidence of hepatitis, obesity and mental
retardation.

Materials and methods of research. The work used oligoesters based on ethylene
glycol and glyceryl, which have the trade name "Laproly" of the brands: L-3603-2-12 and
L-10002-2-80. "Laproly" 3603-2-12 (polyoxypropyleneoxyethylenetriol) is a transparent,
viscous liquid, well soluble in water, benzene, toluene, alcohols, has a molecular
weight of 3600, specific density at 25 °C 1.03 g/cm3. "Laproly" L-10002-2-80
(polyoxyethyleneoxypropylenediol) is a transparent, viscous liquid, well soluble in
water and organic solvents, molecular weight 10000, specific density at 25 °C
1.1 g/cm3.

The research program included conducting a subacute toxicological experiment
on white rats and studying the effect of oligoesters on the indicators of the structural

and metabolic state of the liver and detoxification function. Sexually mature rats of
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the WAG population weighing 190-200 g were exposed to daily oral exposure to
xenobiotics for 45 days. For this purpose, aqueous solutions of oligoesters in doses of
1/10, 1/100 DLsy were administered intragastrically in the morning on an empty
stomach using a metal probe. The control group of animals received the
corresponding volumes of drinking water. According to the results of the acute
toxicological experiment, L-3603-2-12 belongs to moderately toxic, and L-10002-2-
80 to low-toxic compounds, respectively, 3rd and 4th safety classes. The median
lethal doses DLs, were determined for rats at 3.34 and 38.4 g/kg of animal weight,
respectively, for L-3603-2-12 and L-10002-2-80. The cumulation coefficients (Cc)
were 10.9 and 6.14 for L-3603-2-12 and L-10002-2-80. All stages of the scientific
experiment were carried out in accordance with the rules of humane treatment of
animals and the requirements of the "European Convention for the Protection of
Vertebrate Animals Used in Scientific Experiments". - Strasbourg, 1986.

The study of liver detoxification function was carried out using the following
indicators: assessment of the activity of sulfate and glucuronide conjugation. To
determine the integrity of the cytoplasmic membranes of hepatocytes, the activity of
transaminases in the blood, namely alanine aminotransferase (ALT) and aspartate
aminotransferase (AST), was investigated, and their ratio (de Ritis coefficient) was
calculated.

Results: In view of this, the study of the features of the biological action of the
SAS group, in particular L-3603-2-12 and L-10002-2-80, began with the assessment
of the functional activity of the liver by the activity of indicator enzymes and the state
of the detoxification system during prolonged exposure of the SAS to the body.

It was established that block copolymers at doses of 1/10 and 1/100 DLs, cause
disturbances in the structural and functional state of the liver, which is confirmed by
an increase in transaminase activity (ALT on average - 5.23 and 4.08 times,
AST - 5.03 and 3.72 times, respectively, of the exposure doses), a disturbance in
sulfate and glucuronic conjugation (the content of total sulfates decreased on average
by 47.29% and total glucuronides - by 32.73% at a dose of 1/10 DLs, on the

contrary, the content of total sulfates increased by 14.86% and total glucuronides - by
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30.52% at a dose of 1/100 DLs, compared to the control).

Immunohistochemical studies in rat hepatocyte nuclei revealed an increase in
the percentage of MGMT-labeled hepatocytes compared to the control group on
average. The authors proved that the damaging effect of SAS on hepatocyte
membranes develops after the activation of free radical reactions against the
background of a decrease in antioxidant protection [1, p. 54; 2, p. 24; 3, p. 5].

According to the results of the studies, it was found that L-3603-2-12 at a dose
of 1/10 DLs, leads to an increase in the activity of transaminases in the blood serum:
ALT and AST by 6.87 and 5.72 times, respectively, compared with the control group
(Table 1). The de Ritis coefficient decreased by 16.66 % compared with healthy rats.
This SAS at a dose of 1/10 DLsy led to disturbances in the processes of
biotransformation of SAS in the liver, namely, a decrease in total sulfates by 37.83%
due to bound sulfates by 59.50%. The content of free sulfates in the
post-mitochondrial fraction of the liver, on the contrary, increased by 59.26%. The
content of total glucuronides decreased by 42.29%.

Table 1

Effect of block copolymer L-3603-2-12 on the activity of indicator enzymes

in blood serum and the content of sulfates and glucuronides in the

postmitochondrial fraction of rat hepatocytes in a subacute experiment

(M2m, n=30)
Indicators Control Experimental group, DL
(n=10) 1/10 1/100
(n=10) (n=10)
AST (mM/ hour ml) 0,72+0,05 | 4,12+0,05" 3,68+0,37"
ALT (mM/ hour ml) 0,574+0,06 | 3,92+0,06" 2,8440,25"
De Ritis coefficient 1,26+0,05 1,05+0,05" 1,29+0,15
Total sulfates (uM/Q) 1,48+0,07 | 0,92+0,08" | 1,67+0,08"
Free sulfates (LM/g) 0,27+0,02 | 0,43+0,02° | 0,31+0,02
Bound sulfates (uM/g) 1,21+0,04 | 0,49+0,04" | 1,36+0,05"
Total glucuronides (UM/Q) 90,80+6,23 | 52,404+4,12" | 112,80+7,65"

Note: *- probability difference p<0.05

At a dose of 1/100 DLgy SAS L-3603-2-12 also affected the activity of
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indicator enzymes. Thus, AST in blood serum increased by 5.11 times, and ALT — by
4.98 times, the de Ritis coefficient did not differ from the indicators in the control
group. The content of total sulfates in the postmitochondrial fraction of hepatocytes
slightly increased by 12.83% due to bound sulfates (by 12.39%), the content of free
sulfates did not differ from the control values. The content of total glucuronides
increased by 24.23% compared to the control group.

Analysis of changes in the content of estimated indicators of the detoxification
function of the disease, namely total, bound and free sulfates according to the data
presented in Table 1, showed that the prolonged subtoxic effect of SAS has a
pronounced dose dependence: thus, at a dose of 1/10 LDs, L-3603-2-12 inhibits the
detoxification function of the disease, namely the stage of conjugation with SAS at
the level of both the sulfate and glucuronide systems, and at a dose of 1/100 LDs, of
polymers, on the contrary, activates these processes, which may also be a
manifestation of a protective and adaptive reaction to the damaging effect of a
chemical factor.

The authors proved that the damaging effect of SAS on hepatocyte membranes
develops after the activation of free radical reactions against the background of a
decrease in antioxidant protection.

It was determined that in the body of rats toxified with block copolymers at a
dose of 1/10 DLsy, a violation of the state of the cytoplasmic membranes of
hepatocytes is observed: externalization of phosphatidylserine in the phospholipid
bilayer and a change in the fluorescence intensity of probes on erythrocyte
membranes, the absence of changes in the area of glycerol and carbonyl groups of
phospholipids, the formation of an additional membrane on the surface of erythrocyte
membranes.

It was established that under the conditions of exposure to the studied group of
xenobiotics for 45 days at a dose of 1/10 DL, hepatocyte viability decreases by
18.21%, hepatocyte apoptosis is activated, which is confirmed by an increase in the
percentage of early apoptotic hepatocytes (on average by 18.98%).

Studies of liver detoxification function under the influence of L-10002-2-80
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revealed inhibition of the conjugation phase in a group of rats toxified with 1/10 DL
and an increase in liver functional activity with prolonged subtoxic action of 1/100
DLs.

Conclusions

1. According to the results of the authors' own research [1, p. 54; 2, p. 24; 3,
p.5; 4, p. 176; 5, p. 33; 6, p. 36], it has been proven that the effect of chemical
surfactants such as oligoesters on the body of warm-blooded animals under
experimental conditions is accompanied by significant and pronounced structural and
functional disorders of the liver, namely, structural destruction of hepatocytes, and in
the subsequent development of pathological changes of membrane origin.

2. It is known that in hepatitis B, the leading pathogenetic mechanism of the
occurrence of this pathology in humans is also structural destruction of hepatocytes,
which is accompanied by the development of functional disorders of the liver.

3. If we take into account the growing scale of the use of surfactants worldwide
in the chemical and pharmaceutical industry alone, as well as the subsequent
contamination of all environmental and household factors with pharmacological
products in comparison with the increase in the incidence of hepatitis B in the
population, then perhaps we will come to the conclusion that there is an urgent need
to conduct targeted long-term epidemiological, social and hygienic studies in order,
on the one hand, to determine the role of surfactants in the leading pathogenetic
mechanisms of hepatitis B, and on the other hand, to find effective and efficient
preventive measures to combat hepatitis B, as well as chemical pollution of both the

environment and the human habitat.
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Beryn. YV 'moGanpHUX CTpaTeriix CEKTopa OXOpoHHW 310poB's momo BIJI,
BIPYCHOTO TenatuTy Ta iH(eKIiH, mo nepenarothes crateBumM nuisixom (IIICII), va
2022-2030 poxu HAroJOIMIEHO Ha HOr0 BUKIIOYHO BAXKJIMBINA poJll y TPOTHAIl Ta
nojoJianHi mux emnigemiil. Peamizamist ctparerii crocoBHo ITICIHI Bumarae mepmn 3a
BCE 3HAYHOTO CKOPOYEHHS TIEPBHHHOI 3aXBOPIOBAHOCTI HACEJICHHA 3aBISKU
3HAYHOMY PO3IIUPEHHIO MEPBUHHOI MNPO(UIAKTHKH, MOKPAIICHHIO 1H()OPMOBAHOCTI
HaceneHHs mono I[ICHI; 30iibIIeHHIO JOCTYIY 10 CKPUHIHTY, BHUCOKOSKICHHX
Nalli€eHT-OPIEHTOBAHMX MEIMYHMX IIOCIYT, MOCWUJIeHHIO emigHariasay 3a ITICIHI;
BIJIMOBIAHOMY PECYpCHOMY 3a0€3MEYEeHHI0, y T. Y. KaJpOBOMY TOIIO. Y CIIIIHIMI
peanizarii cTpaTterii CopusITUME 3alPOBAKEHHSI 3aCaj] MIXXCEKTOPAIBHOTO MMiJIXO0.Y,
MPUHIUITY BpaxyBaHHs 1HTEpECIB 3J0pOB'S B ycCiX cdepax aep>KaBHOI MOJITHUKH,
YCYHEHHSI HEpIBHOCTI B 310poB’i [1].

Mera pgocaigikeHHsi: BUBYMTH Ta TpoaHaiizyBatd 1H(OOPMOBAHICTH
ctyaeHTiB-Mmenukie 3 mpooiemu ITICHI nns oOrpyHTYyBaHHS 3aXxOAiB  IIOJIO
BJIOCKOHAJICHHS] (OpPMYBaHHS 1X KOMIIETGHTHOCTEH 3 TIMTaHb IIiJIBUIICHHS
CEKCYaJIbHO1 KYJIbTYpHU HacesieHHs Ta mpotuaii nommpenocti [TICIII.

Marepianu ta Metoam. 3 1ier0 Meroro y 2024 pormi Oyno MpoBeIEHO
AHOHIMHE ONUTYBaHHS 3a CIEHIAJIbHO PO3POOJICHHM  OMUTYBAJILHUKOM 3

BUKOpucTaHHsAM cepBicy Google ®opmu. CorioJIOTIYHUM JTOCTIHKEHHAM OYJI0
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oxomneHo 532 crynentu (73,8% - xinku, 26,2% - 4omnoBiku) 1 - 6 KypciB
Hamionansnoro meauunoro yHiBepcutety iMeHi O.O. boromosbis. OnuTyBambHUK
BKJIIOYAB 26 MHUTaHb 3aKPUTOTO Ta HAMIB3aKPUTOTO THUIY, IO JO3BOJIMIIO OTPUMATU
HeoOX11Hy 1H(pOpMAITito SIS OIIHKKA 0013HAHOCTI CTYJEHTIB CTOCOBHO MPO(]ITAKTUKH,
nuiaxiB iHpikyBanHsa ITICII Ta ix nHacmigkiB. CTtaTHCTHUHY OOpOOKY Marepiaiy
IIPOBOJIMIIM 13 BUKOPUCTAHHSIM CY4aCHHX METO/1B BapiallliiHO1 CTATUCTHKHU.

PesyabraTu. JlociimkeHHS MOKa3ano, M0 NI 3a0BOJICHHS 1H(QOpMAaIiiTHIX
notped 3 pizHux acnekrtiB npobiemu IIICHI cTyaeHTH BUKOPUCTOBYIOTH KiJbKa
mxepen: 3MI ta iHTepHET — 66,5% +2,07% pecrnoHneHTIB, JIEKIIHHI Ta MPAKTHYHI
3aHATTS — 50% £ 2,19%, conmepexi — 47,3% +2,19%; 6eciau 3 6atbkamu — 32,3% =+
2,05%, woncynpramii 3 mikapamu — 28,7% =+ 2,24%, Ounbliie 4YBEpTI CTY/ICHTIB
(26,5%+1,94%) 0OroBoprOIOTh Ta OOMIHIOIOTHCS 1HGOpPMAIlIEI 3 M€l MpodIeMu 3
JPY3sIMU Ta 3HAHOMUMU.

3a HaIMMHU JIaHUMHU TIOHAJA TOJIOBHHU omnuTaHux (66,2% +£2,07%) MarwTb
JIOCBIJT CEKCyaJIbHUX BIJIHOCHH, 3all04aTKOBaHUX 37e0iabioro y Bimi 17-19 pokis,
POTE 3arajibHUN PIBEHb CEKCYabHOI KYJIbTYPH CTYJEHTIB € HemocTaTHIM. [Ipo e,
30KpeMa, CBIAYUTH TOW (hakT, IO JIMIIE TPOXH OUIbIIE MOJOBUHU OMUTAHUX
(53,7 % + 2,69%) 3a yac cTaTeBHX CTOCYHKIB MaJId OJHOTO CEKCYaIbHOTO MapTHEPa;
27,3% = 2,4% mnoBigoMuIn Mpo HasBHICTH 2-3 maptHepis; 10,6% + 1,63% — npo 3-5
napTHepiB, KpiMm Toro 8,6% = 1,51% pecnoHAeHTIB BKazajid, 10 Majiu OUIbIIE 5
apTHEPIB.

[Tormpu 0613HaHICTh TepeBakHOi OuIbIIOCTI pecnoHaeHTiB (97,1% =+ 0,73%)
npo HeOEe3MeKy HE3axXHUIIEHUX CTaTEeBUX KOHTAKTIB (BariHaJIbHOTO, AaHAJIBHOTO 1
OpaJbHOTO CEKCy), mo € ocHOBHMM mxepenoMm iHpikyBanus ITICII, a Ttakox
BUI/CHI/ly, BipycHMX Te€maTUTIB TOIIO, OUIbIIEe TOJOBUHM  OMUTAHUX
(55,8% + 2,67%) BKkazaquM Ha BUIAAKA HEOE3MEYHOTO CEKCy INij 4Yac CTaTeBHX
CTOCYHKIB.

3a JgaHUMH ONUTYBAaHHS CTYJACHTH OO0i3HaHI 3 Cy4YacHUMHU 3acobamu
KoHTpauenuii 1 Ouibmicty 3 HUX (77,1% + 2,26%) mOCTIMHO KOPHUCTYETHCS LUMHU

3acobamu, aine 13% = 1,83 % pecnoHAeHTIB — JMIIE 1HKOJIM; Ha Xaib, 9,9% +1,3%
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ONMUTAaHUX KOHTPALIETITUBHI 3acO0M HE BHUKOPUCTOBYIOTH. BcTaHOBiIEHO, M0 13
KOHTpPALIETITUBHUX  3ac00IB  pPECHOHJEHTH HaWyacTille BIAJAIOTh  IepeBary
npe3epBatuBam (81,7 % £ 2,08 %).

JlochipkeHHsT TakoX BHCBITIMIO HEIOCTAaTHIO BMOTHBOBAHICTh MaHOyTHIX
nikapiB mono npodinaktuku IIICHI. Tak, 3nauna ix wactka (43,7% =+ 2,17%)
HefooliHIoe 3Hauynlicte npodimaktuku I[ICHI 1 He BBaxkae mNOTPIOHUM
MPOXO/KEHHS BIAMOBITHUX CKPUHIHTIB 3a BIACYTHOCTI cKapr. BiamoimHo Oinblie
MOJIOBUHU OXOIUIEHUX JOCHIJKEHHsM cTyleHTiB (51,1% + 2,19%) He 3BepTatoThCs
70 JIKapiB JJIsl KOHCYJIbTYBaHHS 3 MUTaHb OE€3MEYHOI0 CEKCy Ta MPOQIIaKTUKH
I[IICHI, omun pa3 Ha piK 3BEPTAETHCS JEMIO OiIbIIE TPETUHH OMUTAHUX
(37,6 % +£2,12 %), He3HayHAa YacTKa —3 TIOSBOI0 HOBOTO CTAaTEBOTO MapTHEpa
(7,9 %=+ 1,18 %).

VY pa3i 3BepHEHHS N0 JiKapiB Il NMPOQIIaKTUYHOTO KOHCYJIBTYBaHHS 3
npobnemu IIICII BuuepnHy iHQOpMaIiI0O OTPUMYIOTH MEHIIE IOJIOBUHU
pectionneHTiB (42,8% + 2,17%); maibke TpetuHa omnurtanux (27,6% =+ 1,96%)
BBAXKAIOTh ii CKopimie aoctaTHhoro, pemra (14,6% =+ 1,55%) Bkazanu Ha murie
YaCTKOBE 33/I0BOJIEHHS CBOIX 1H(OpMaIIITHUX OYIKYBaHb 3 MUTAHb O0€3MEYHOI0 CEKCY
ta podinaxktuku [TICIII.

Bonnouac mepeBakHa OiibimicTh pecnioHAcHTIB (84,2% =+ 1,6%) BiguyBae
noTpedy y mokpamieHHi iHhpOPMOBAHOCTI 3 MUTaHb KYJbTYPU CTATEBOTO BUXOBAaHHS.
Hait0inbi gieBuMu hopmamu ii mokparieHHs 0ibmicTh onutanux (75,6 % + 1,88%)
BBa)ka€ COLIAJIbHI Mepexi Ta osoru, 66,5% +2,07% — nekuii, 63,5% + 2,11% —
KOHCYJIbTYBaHHS JIiKapsl.

OcnoBuumu cumnromamu iHpikyBanHs IIICI, Ha nymKy mnepeBakHOl
OLIBILIOCTI PECHOHJIEHTIB, € CBEpODK 1 MOYEPBOHIHHA B c(epi CTaTeBUX OpPraHiB
(90,8% =+ 1,26%), He3BuuHI BUAUICHHS 31 cTtaTeBuX opraHiB (88,1% + 1,42%), a
TakoX OU1b Ta quckoMdopT npu cevoBunyckanui (77,3% £ 1,84%).

o nposigaux HachiakiB iH}ikyBanHs [TICII 611bmIicTh ONMUTAHUX BIAHOCHUTH
oesmmians  (84% = 1,61%); BHYTpimiHROYTpOOHE  1H(IKYBaHHA  IUIOTY

(78,8% + 1,79%); ta pak mwmiiku Matku (72,7% + 1,95%). HaiiGinemn mieBuMu

53



3axonamu ckopoueHHs noupenocti [IICII pecrionneHTH BBaXKarOTh BUKOPUCTAHHS
npesepBatuBiB (94,8% + 0,97%), migBumeHHsT 0013HAHOCTI HACEICHHS 3 MHUTaHb
CEKCYaJIbHOTO 370POB’sl, OE3MEUHUX CEKCYyaIbHUX MPAKTUK 1 PU3UKIB HE3aXUIIIEHOTO
cekcy (88,5% + 1,4%), a TakoX MPOBENEHHS PETYISIPHUX MEAUYHUX OTJISAIIB IS
pannboro BussienHs [IICHI (87,3% =+ 1,46%).

Cnin 3a3HauYUTH, MO JOCTIIKEHHSIM HE BHUSBJICHO JIOCTOBIPHOI PI3HHUIN Y
BI/IMOBIIAX PECHOHJICHTIB HA TWTAaHHS AHKETH MDK YOJOBIKAMH Ta KIHKAMH.
BoaHouac, BCTaHOBIEHO HASBHICTH MPSIMOTO, CUIILHOTO BIPOTITHOTO KOPEJAILIHHOrO
3B’SI3Ky MDXK cepelHiM 0anom o0i3HaHocTI 3 nutanb npodinaktuku ITICIHI Tta Bikom
pecronzentis (p = +0,70; p<0,05).

BucHoBku. BusiBieHi B mpolieci COINIOJIOTIYHOTO JOCTIIHKEHHS HEIOCTAaTHIN
pPIBEHb CEKCYallbHOI KYJIbTYpPH Ta 3HUXKEHAa BMOTHBOBAHICTh CTYJICHTIB-MEIUKIB
mo0 npoduraktuku ITICII 3acBiqunnm HEOOX1AHICTh MOCHICHHS MPOQLIAKTUYHOT
CKJIQZIOBOi X MIJITOTOBKM TiJ] 4Yac HaB4YaHHS Uil (OpPMYBaHHS BIJIMOBITHUX
KOMITETEHTHOCTEM.

Han3BrualiHO Ba)KJIIMBUM JJI YCINIITHOI MPAKTUYHOI IISUIBHOCTI MalOyTHIX
JiKapiB € OBOJIOAIHHS TEOPETUYHUMH 3HAHHSAMH Ta TMPAKTHYHAMH YMiHHIMH
IPOBENICHHS MPOQITAKTUYHOTO KOHCYJIbTYBaHHS, 1H(OpMAIIHO-PO3’ACHIOBATHLHOT
poOOTH 3 TUTaHb CEKCYaTbHOI KYJIBTYPH, PEIPOYKTUBHOTO 3I0POB’sI, MPO(ITaKTUKH
[IICII, a Tako onaHyBaHHS HAaBUYOK OpraHizauii Ta 3[1HCHEHHS KOMYHIKAIIIHUX
KaMIIaHI{ 00 KOPEKIlii He3I0POBOi CEKCYaabHOI MOBEMIHKA M 1HIITMX 3aXOJIIB IS
npotuAii emiaemii ITICII Ha 0CHOBI MiKCEKTOPAIBLHOTO MIAXOY Ta TICHOI CIIBIIpaIll

3 paxiBISIMU TPOMAICHKOTO 37I0POB ‘Sl.

CIIMCOK BUKOPUCTAHUX JI’KEPEJL.
1.  Global health sector strategies on, respectively, HIV, viral hepatitis and
sexually  transmitted infections for the period 2022-2030. URL.:
https://www.who.int/publications/i/item/9789240053779.
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VJIK 616.7
PEBMATOITHU APTPUT, IPUUVMHUA BUHUKHEHHS TA JIIKYBAHHS

I'aiinait Onena CepriiBHa

K.M€JI.H., JOIICHT

HamionanpHUN MeIUYHUNA YHIBEPCUTET
ivMeH1 O. O. boromosbiig

AHoTamisi: PeBMaroimHuii apTpuT 1€ ayTOIMYHHE 3aXBOPIOBAaHHSM, IO
XapaKTEPHU3y€EThCS TMPOTPECHBHUM 3alajICHHSAM CYIJI00iB, SKE MPU3BOAUTH 1O iX
nedopmarii Ta guchyHskiii. Lle mocaimkeHHs po3risgae OCHOBHI MPUYUHHA PO3BUTKY,
€TIOJIOTIYHI Ta MAaTOr€HETUYHI MEXaHI3MHU, a TaKOX aHali3ye CydacHl MIAXOIU 10
J1arHOCTUKH ¥ JIIKYBaHHS 3aXBOPIOBAHHS.

Kiarw4oBi cjioBa: peBMaToiHUII apTpUT, €TIOJOTIS, MATOTeHE3, JT1arHOCTHKA,

JIKYBaHHS, AyTOIMyHHE 3aXBOPIOBAHHS, 3aMAJICHHS CYTJI001B, Tepaltis.

PeBmaToinHuii apTpUT € OJHUM 13 HAWNOWIMPEHIMHMX 1 CEepHo3HUX
3aXBOPIOBaHb CYIJI00IB, 10 BUKJIMKAHE ayTOIMyHHUMH MPOLIECAMH, 110 TPU3BOASIThH
70 3amaJieHHs Ta pyHHYBAaHHs CHOJYYHUX TKaHUH. Lle 3axBOproBaHHSI Bpaxxae He
Jauuie cyryiodu, a ¥ 1HII OpraHu, M0 CYTTEBO BIIMBAE HA SIKICThb JKUTTS Ta CTaH
narieHTiB. PeBMaTOimHUI apTpUT € BaXKIMBOIO MEIUKO-COINIAIBbHOK MPOOJIEMOIO,
OCKIJIbKM BiJI3HAYAETHCS 3POCTAaHHSIM 3aXBOPIOBAHOCTI, BIUIMBAE HA MPAIE3AaTHICTh
Ta COLlaJIbHY aKTUBHICTh JIFOJIEH.

[TpyunHU BUHUKHEHHS PEBMATOIAHOIO apTPUTY 3AJMINAIOTHCA A0 KIHISA He
3’SICOBAaHUMHM, OJIHAK JIOCITI/KEHHS BKAa3yIOTh Ha CKJIAJHY B3a€EMOJII0 TCHETUYHUX,
€KOJIOTIYHMX Ta IMYHOJOTIYHUX (akTopiB. ['eHeTMYHa CXUIIBHICTh, IHQEKLIHHI
areHTd, CTpec 1 3MIHM B CEPEIOBHILI MOXYTh CIPOBOKYBAaTH aKTHBAIlI0 1IMYHHOI
CUCTEMH, 1110 B CBOIO YEPTY, MOKE MPU3BECTH JI0 AyTOIMYHHUX pEaKIIiil.

CydacHl miAXOAM OO JIIKYBaHHS apTPUTY OXOIUIIOIOTH MEIUKaMEHTO3HY
Tepamito, QizioTepanio y CKIaJAHUX BUINAJKaX, HaBIThb XIPypriuyHi BTpyYaHHS.

BaxnuBum acnekToMm € PaHHA I[iaFHOCTI/IKa Ta CBO€E€YACHE JIiKYBaHHH, AKE MOXEC
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CYTTEBO TMOJIMIIATHA MPOTHO3 1 SIKICTh KUTTA MauleHTIB. JlOCHiKEHHSI MpUYUH Ta
MEXaH13M1B PO3BUTKY PEBMATOIAHOTO apTPUTY € aKTyaJlbHUM HAIPSIMKOM MEIUIIUHH,
OCKUJIBKH MOYKE€ JIOIOMOTTH PO3pOOUTH HOBI1, OUIbII €(EeKTUBHI METOAM JIIKYBaHHS 1
MPO(LTAKTUKH IIHOTO 3aXBOPIOBAHHS.

BuB4eHHS peBMaTOiAHOTO apTPUTy 3yYMOBJIEHE HOTO BHCOKOIO MOIIMPEHICTIO
cepell HaceJeHHs, OCOOJMBO Yy BIKOBHX TIpymax Mpame3fgaTHOro BiKy, IO MOXe
MPU3BECTH J0 3HAYHUX COIIAbHUX Ta EKOHOMIYHUX HACHiAKIB. PeBmaroimHuit
apTPUT CYTTEBO BILUIMBAE HA SIKICTh JKUTTA MAI[IEHTIB, YCKIAAHIOIOUHU IX MOBCIKICHHY
aKTUBHICTh 1 4YacTO NPU3BOJUTH JO I1HBaIiAHOCTI. Bapto 3a3HaunmTH, 1110
3aXBOPIOBAHHS Ma€ XPOHIYHHUI 1 MPOrPECYIOUnid XapakTep, NOCHKEHHs eTI0JOrli,
HaToreHe3y 1 MOXJIMBOCTEM paHHBOI [1arHOCTUKA Ta €(QEKTUBHOIO JIKyBaHHS
PEBMATOITHOTO APTPUTY € BKpall BKIIMBHUM 3aBJAAHHSIM CY4aCHOT MEIUIIMHHU.

Ines uporo AOCHIKEHHS MOJSAra€ y BHU3HAUYEHHI KIIOYOBUX HPUYMH Ta
MEXaHI3MIB PO3BUTKY PEBMATOIHOTO apTPUTY, TAKOK BUBUEHHS Hale(EKTHBHIIINX
METOMIB  JiKyBaHHS. PeBMaroigHWii apTpUT € CHUCTEMHHM ayTOIMyHHHM
3aXBOPIOBAHHSM, SIK€ Yypaka€ CyrJioOM 1 Tpu3BOAuTh 10 ix ngedopmarii Ta
muchyHkiii. Jlo ocHOBHUX (DaKTOpIB PO3BUTKY L€l MATOJOTIi HaJleKaTh Fr€HETUYHA
CXWJIbHICTh, 1H(EKIIHI areHTH, a TaKOXX 30BHINIHI TPUTEPHU, TaKl SIK CTpec 1
MIKIUIAB]  3BUYKH. JIOCHIKEHHST JIO3BOJISiE TIMOIIE PO3KPUTH MaTo(di310JI0TI4HI
0COOJIMBOCTI 3aXBOPIOBaHHS Ta OOTPYHTYBATH MIAXiA AO JIKYBaHHS, SIKUA MOEIHYE
MEJMKaMEHTO3HY Teparito, (izioTepamito Ta TpoUIaKTHYHI 3aXOAH, K1 CIIPUSIOTH
3HM>KEHHIO 3alalibHUX MPOLECIB 1 MOKPALIEHHIO KOCT1 KUTTS MaLlI€HTIB.

JlocniKeHHsT apTPUTy IPYHTYETHCS Ha BAXKIMBOCTI TJIMOOKOTO PO3YMIHHS
MPUYMH 1 MEXaHI3MIB PO3BUTKY I[bOTO 3aXBOPIOBAHHS JIsi BUOOPY ONTUMAIIBHUX
METO/IIB JiKyBaHHA. PeBMaToigHMIl apTpUT Lie MPOTrpecyrodye 3aXBOPIOBAHHSM, SIKE
0e3 HaJeKHOI Tepamii MPU3BOAUTH JO0 BAXKKUX YCKIAJHEHb Ta HAaBITh [0
iHBaiAHOCTI. OCKUIbKM XBOpoOa Mae ayTOIMyHHHMM XapakTep, ii JTIKyBaHHS BUMAarae
KOMIUIEKCHOTO TiXO0My, CIIPSIMOBAHOTO HE JIMIIE Ha YCYHEHHS CHUMITOMIB, a W Ha
MoaudiKallito IMyHHOT BIIIOBII OpraHi3My.

AyTOIMYHHMI MEXaHI3M pO3BHUTKY PEBMATOIAHOTO apTPUTY: PEBMATOINHUIA
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apTpUT -CKJIaJHE AaBTOIMYHHE 3aXBOPIOBaHHS, IO IOB’si3aHE 3 HAJAMIPHOIO
aKTUBHICTIO IMyHHOI CHCTEMH, IO aTaKkye BJAacHI TKaHMHMU opraHizmy. lle
OPU3BOJAUTH JI0 XPOHIYHOTO 3amajieHHs, PYWHYBaHHsS Cyrjo0iB 1, 3 4acoMm, [0
1HBaIiAHOCTI. JlOCHiKEHHS TOKA3yIOTh, 1[0 MPUYMHAMUA MOXYTh OyTH SIK T€HETUYHI
dakTOopH, TaK 1 30BHINIHI BIUIMBH, 30KpeMa 1H(QEKIli Ta MIKIIIMBI 3BUYKH. IcHye
BelIMKa MoTpeda B po3poOIll crnerudiuHuX METOMIB J1arHOCTHUKH, IO J03BOJIHUTH
BU3HAUUTH pPIBEHb AayTOIMYHHOI AaKTHUBHOCTI Ha paHHIX CTaAisX 3aXBOPIOBAHHS
[1, c. 31-32].

Ponb reHeTMYHUX Ta €KOJOTIYHUX (PaKTOPIB-AOCHIIHKEHHS MiATBEPAKYIOTh,
[0 po3BUTOK PA 3anexuTh BiJ KOMOIHalli CMAaJKOBUX Ta €KOJOTTYHUX (PaKTOPIB.
['eHeTuHa CXWIBHICT, Yy TO€JHAHHI 3 TpUTEpaMH: KypiHHS, 1HGEKIiHI
3aXBOPIOBaHHS, 3HAYHO IMIJIBUIIYE PU3HK PO3BUTKY apTPUTY. YHUKHEHHS TaKUX
(dakTopiB pU3UKY MOXKE JOMOMOITH B MPO(UIAKTHUIN 3aXBOPIOBAHHSA, IO OCOOJMBO
BaXKJIMBO U1 0C10 13 TCHETHYHOIO CXUJIBHICTIO 10 HBOTO [2, ¢. 298-299].

[HHOBAITIHI TIIXOIX 0 JIIKyBaHHS- CBOEYACHA Tepallis, OpIEHTOBaHA HE JIUIIE
Ha 3HMKHCHHS CHUMIITOMIB, a ¥ Ha Moaudikamito iMyHHOI BiamoBimi. Hampukian,
010JIOTIYHI TpenapaTd COpsAMOBaHI Ha 1HTIOyBaHHsS cHeuUM(IUHMX LMUTOKIHIB, IIO
OepyTh y4acTh y 3alajeHHl, JIEMOHCTPYIOUH €()DEeKTUBHICTh y 3MEHIIICHHI CUMIITOMIB
1 3amoOiraHHi MPOTPEeCy 3axBOPIOBAHHS. BUKOpPUCTaHHA TaKWX TIpemapariB €
MEPCTIEKTUBHUM HANpSAMOM JUIsl 3alydeHHS Ounbll e(peKTHBHOI MEIWIMHU B
JiKyBaHHI peBMaroinHoro aptpury [1, c. 34-35].

OcHOBOWO JIs1 JOCHIKEHHST OyB KOMIUIEKCHMHM aHalli3 HayKOBUX PpOOIT,
KJIIHIYHUX 3BITIB Ta peE3yibTaTiB NOMNEPEIHIX EeMIIPUYHUX AOCTIIKEeHb, IO
CTOCYIOTbCSI PEBMATOIAHOTO apTPUTY, MOro NPUYMH BUHUKHEHHS Ta Cy4YacHUX
MEeTOMIB JiKyBaHHsA. OCHOBHY yBary NOpHUAUIEHO ayTOIMyHHUM Ta T€HETUYHHUM
acreKTaM pO3BUTKY 3aXBOPIOBAaHHS, a TAaKOX BIUIMBY (DaKTOpiB HABKOJIUIIHBOTO
CepelIoBHIlla Ha PO3BUTOK maTojorii. Pe3ynbTatu AOCTIIKEHb BUKOPHUCTOBYIOTHCS
st GOpMYBaHHSI Cy4acCHOTO MOTJISIAY HAa 1HHOBAI[IWHI METOJM JIKyBaHHS, 30KpeMa,
Ha e(pEeKTUBHICTh OIOJIOTIYHMX TpEerapaTiB y Tepamii Mali€HTiB 3 PEBMATOITHUM

apTPUTOM.
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JlocnikeHHsT peBMaTOiTHOTO apTPUTY, HOro MPUYKUH, MEXaH13MiB PO3BUTKY Ta
Cy4aCHHX METOIB JIIKyBaHHS, € HaJ3BHUUAHO aKTyallbHUM Yy 3B’SI3KY 31 3pOCTaHHS
KUIBKOCTI BHUITQJIKIB 11i€] XBOpoOM. 3aBIsSKH HOBITHIM HAyKOBUM IIIJIXOJaM Yy
TIarHOCTHUINI Ta JKyBaHHI 3 SBISETHCS MOJKJIMBICTh TMOJIMIIUTH SKICTh KUTTS
MaIll€HTIB, 3HU3UTH PIBEHb 1HBAIIIHOCTI Ta MOMEPEAUTH IPOTPECyBaHHSI XBOPOOHU.
[Tomanemni  gociipkeHHS B il cdepl € BaXIMBAMU JJI1  BJOCKOHAJICHHS
IHAMBIAYaTbHUX METOAMK JIKyBaHHS, IIO0 BPaxOBYIOTb T€HETHYHI, ayTOIMYHHI M
€KOJIOT14H1 (aKkToOpu Ta BIAKPUBAIOTH HOBI MEPCHEKTHBU I €()EKTUBHIIIOTO

KOHTPOJIIO PEBMATOIAHOTO apTPHUTY.
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TEXHOJIOI'ISI ReLEx SMILE Y KOPEKIII MIOIIIYHOI PE®PAKIIII:
BJIACHUH TOCBIJ

3aBropoanst Haraunis I'puropiBna,

.Mea.H., podecop

IonnaBcbka Ipuna OgexkcanapiBua,

K.MEJI.H., JIOUEHT

KoctpoBcbka Karepuna OuieriBua,

K.MEJI.H., JIOLEHT

3anopi3pKuii Jep:KkaBHUN MeIUKO-(apMaIeBTIYHINA YHIBEPCUTET
M. 3anopixoks, YkpaiHa

AHoTanisi. Y cTaTTi mpeacTaBlieHl pe3yibTaTH JIa3epHOi Kopekiii 30py y 201
mamiedTa (398 oka) 3 MIOMIEI0 Ta CKIAJHUM MIOIMYHAM acTUTMATHU3MOM 13
3actocyBanHaM TexHoJorii ReLEx SMILE. IlpoananizoBaHi MOKa3HUKH TOCTPOTH
30py, aBTopedpakToMeTpii, JaHHI aHKETyBaHHS TAIIEHTIB OO0  OI[IHKH
3a/I0BOJICHOCTI OTPUMAHUM 30POM.

KuarouoBi cioBa: masepHa Kopekiist 30py, Mmiomisi, acturmMatusMm, ReLEx

SMILE (Small Incision Lenticule Extraction).

AKTyaJbHicTb. CTaTUCTUYHI JaHHI CHOTOJCHHS JCMOHCTPYIOTh TEHICHIIIIO
II0JI0 3POCTaHHS KUIBKOCTI TAlI€HTIB 3 aHOMalisiMu pedpakiii, cepen AKuX
nepeBaxaroTh MalllEHTH MPare3aTHOrO BIKY, SIKI BEIyTh aKTUBHHM CIOCIO >KUTTS.
CyuacHa oTaibMOXIpyprisi Ma€ y CBOEMY apCceHalli IeKUJIbKa METO/iB KOPEKIIii 30py,
30KpeMa Miomii Ta MIONIYHOrOo acTurMatu3Mmy. ICHyroui Metoau pedpakiiitHoi
xipyprii (PRK, LASEK, LASIK) matoTs neBHu# nepion peadimiTariii, 1o THMYacoBO
oOMexye mnpodeciiiHi MOXKIMBOCTI Ta 3HIKYE PIBEHb KOMQOPTY MOBCIAKIACHHOTO
xuTTs [1, 2]. Pan daxiBiiiB BKa3yrOTh HA JOCUTh BUCOKIH BIICOTOK MPOSIBY CHHAPOMY
“Cyxoro” oka, pO3BHUTOK «pPOTIBKOBOTO CHHAPOMY», HASBHICTh PU3HKY YCKJIQJIHCHD,
MOB'sI3aHUX 3 JieemiTenizaiielo abo HasBHICTIO poriBkoBoro kiants [3]. Lle

00yMOBITIOE TTOTPEOy MOIIYKY O1IBIIT JOCKOHATUX TEXHOJIOTIH Ja3epHOT KOPEKIIii, sIKi
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rapaHTyIOTh OTPUMAaHHS MAaKCUMaJIbHO KOPWUTOBAHOI TOCTPOTH 30py Ta IIBHIKY
peabimiTariro. 3 MosSBOO Y CBiTI HOBITHROI TexHojorii ReLEX SMILE (Small Incision
Lenticule Extraction) sminwiucs mpioputetn y pedpakmiiniin xipyprii [4, 5]. B
VYkpaiHi 3a ocTaHHI IT’ATh POKIB LI METOJ KOpEKIii 30py HaOHpae MOmyspHICTDH
cepell HaceJeHHsS, 3aBASKM BHCOKOMY pIBHIO O€3MEeKH, KOPOTKOMY TEPMIHY
BIJIHOBJICHHS 3a pPaXyHOK MIHIMAJbHOI 1HBA3WBHOCTI, HHM3bKOMY BIJICOTKY
YCKJIaIHEHb.

Merta. IIpoBectn aHami3 pe3yJbTaTHMBHOCTI Ja3zepHoi TexHoiorii ReLEX
SMILE y martieHTiB 3 MIOMI€I0 Ta CKJIAJHAM MIOMIYHUM aCTUTMATH3MOM, SKHAN
BKJIIOYA€ K OO’€KTUBHY OIIHKY OTPUMAaHUX IIOKa3HUKIB, TaK 1 ONUTYBaHHA
IIPOOIIEPOBAHMX IMAITIEHTIB.

Marepianu 1 metonu. O6ctexeno 201 mamient (398 owueit) 3 Miomiero Ta
CKJIQJIHIM MIOMIYHUM aCTUTMATU3MOM, SIKUM TIPOBEJICHO JIa3epHY KOPEKIIIO 30py
metonoM ReLEX SMILE, cepen sxux 119 gomnogikiB (59,2 %) ta 82 xinok (40,8 %).
Po3snonin 3a crymenem wiomii OyB HAacTymHUM: MiOMiAg CJA0KOro CTyHeHs Ta
CKJIQJITHUM MIOMIYHUM acTUTMaTU3M croctepiranucs Ha 234 ovax (58,8 %), miomis
cepeaHboro crymnens aiarnoctoBano 103 ouax (25,9 %), va 61 omi (15,3 %) — miomist
BHUCOKOTO CTymneHs. Bci omepaTuBHI BTpy4aHHS BUKOHYBAJIWCH 13 3aCTOCYBaHHSIM
demrocekynanoro saszepy VisuMax (C. ZEISS, Himewuuna). Omepamis RelLEX
SMILE BrukoHyBanace 3a CTaHZAPTHOKO METOJMKOIO 3 BUKOHAHHSAM PO3THHY 4 MM B
mepumiani 120°. 'V micasonepalliiHOMY II€pioJii OLIHIOBAIMCH TOCTPOTa 30Dy,
MOKa3HUKHU aBTOpedpakToMeTpii uepes 1, S u 30 aHIB miciisl Ja3epHOi KOPEKIIi 30py,
Ccy0’€KTHBHA MEPEHOCUMICTh BTPYUYaHHs MALllEHTAMH Ta PIBEHb iX 3aI0BOJICHOCTI
OTPUMaHUM pe3yiabTaToM. OYiKyBaHOIO TOCTPOTOIO 30pYy BBa)kajacsi MaKCHMajbHa
KOpUTOBaHa TOCTpPOTa 30py M0 omepaiii, pedpakiiero gl Oyna emerpomis. Y
nepionepanifHoMy TepioJl 3 METOH NPOo(]IIaKTHUKKA YCKIAaTHEHb BCl XBOpI
OTPUMYBAJIHU THCTUIIAIIT TPOTHU3ANAIBHAX TIPETApaTiB 1 CIIbO303aMIHHUKH.

Pesyabtarn. Ha HacTynmHuil JeHb miciis MPOBEACHHS JA3epHOI KOPEKIIil
ReLEx SMILE ouikyBana roctpota 30py BinmmiueHa Ha 370 ouax (93 %), Ha iHIIMX

oyax roctpora 30py Oyia BHCOKOIO, OJTHAK HE JOCTsraja o4ikyBaHOi. «PoriBkoBuiA
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cuHapom» cmocrtepiraBcss Ha 1louwax (2,8 %), mo moOB’s3aHO 3 HASBHICTIO
MMOBEPXHEBOI €p03ii BHACTIIOK TMONIKOKEHHS CMITENI0 y JUISHIN JOCTYIy TMiJ Jac
BUJIyYCHHS JICHTIKYJU. [loBHa anamTaliiisi poriBKOBOTO PO3THHY Ta eMiTem3alis y
30H1 JOCTYIy CiocTepiraiach Ha Bcix ouax. Ha n'sty moOy MakcumanbHa KOperoBaHa
rocTpoTa 30py OTprMaHa Ha OiabimocTi ouelt (392 oka - 98,5 %), nauire Ha 6 ouax
(1,5 %) BiamidueHa rocTpoTa 30py HUKYE 3aIIaHOBAHOT, 1110 TOB'SA3aHO 3 MOBEIIHKOIO
MalieHTa i 9ac BUKOHAHHA omeparlii. [loka3sHukn aBTOpedpakToMeTpii BapitoBan
Bix + 0,25 1o - 0,251, Yepes 1 Micsip micis MPOBEICHHS orepallii 3a METOIUKOIO
ReLEx SMILE HnHa OuibmiocTi oO4Yel [AOCSITHYTa OdYiKyBaHa TOCTpOTa 30Dy
(396 oueit - 99,5 %), moka3HWKK aBTOPEPPAKTOMETPIl 3ATUIMATHCH CTA0UILHUMH.
YcknagHeHHs y BUIJISIAI 3aHOCY emiTenito crocrepiragocs Ha 2 odax (0,5 %) y
pi3HUX mamieHTiB. [licns BuAaJeHHS eMITENII0 O4YiKyBaHa TOCTpPOTa 30Dy
BiIHOBMIIACK. [licisl OMUTYBaHHS MAIIEHTIB 3’ SICYBaIOCh, III0 a0COTIOTHO 3aJI0BOJICHI
pe3yabTaToM Ja3zepHoi Kopekiii 3a meroaukoro ReLEx SMILE 97,5 %, inm
naimiedTy (2,5 %) odiKyBalid OLIBIIOTO, IO CBIAYMTH MPO HEOOXIAHICTH YITKOTO
00TrOBOPEHHS MPOTHO3Y OIepallii Ha eTalll mepeIonepariiiol maroToBKH.

BucHoBkwu.

1. Kopekmist wmiomii Ta MIOMIYHOTO acCTUTMAaTHU3MYy 3a  JIa3€PHOIO
texHosorie;o ReLEx SMILE wmae mneBHi mnepeBaru: MiHIMajibHa 1HBa3UBHICTH,
KOPOTKHM Mepio/1 BIAHOBICHHS.

2. VY mepeBaxHii OUIBIIOCTI BUMIAJKIB Y PE3yJIbTAaTI BTPYYaHHS JTOCATHYTA
MaKcuMajibHa KOpHUroBaHa roctpota 30py (99,5 %), mo 103BOJIsi€ PEKOMEHyBaTH
JaHUW BUJ KOPEKIl 30py B SIKOCTI METOJly BHOOPY Yy MAII€HTIB 3 MIOMIYHOIO
pedpaxkitiero.

3. 3a/10BOJICHICTh MAIlIEHTIB TICAS BUKOHAHHA Jla3epHOI omepamii 3
BUKOpHCTaHHAM TexHojorii ReLEX SMILE nocsrae 97,5 %.

JlocniKeHHsT TIPOBEICHO 3 METOI0 BUBUYCHHS PE3YNIbTATIB JIA3EPHOI KOPEKITii
30py B TAIIEHTIB 3 MIOMIE€I0 Ta CKJIAQJHAM MIOMIYHUM aCTUTMATHU3MOM 13
3actocyBanHsaM TexHoJorii ReLEx SMILE. IlpoananizoBani pe3ynbTatu ja3epHOI

KOpeKIIii 30py 13 3actocyBaHHsM TexHojorii ReLEx SMILE y 201 namienta (398
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oka). Po3monin 3a cryneHem wiormii OyB HAaCTYyMHHUM: MIOMISl CIAOKOTO CTYIHEHS Ta
CKJIQIHIN MIOMIYHUN acTUTMaTH3M croctepiranucs Ha 234 ovax (58,8 %), miormis
cepenHboro crymnens aiarnoctoBana 103 oudax (25,9 %), na 61 omi (15,3 %) — miomis
BHUCOKOTO CTymneHs. Bci omepaTHBHI BTpy4aHHS BHKOHYBAJUCh 13 3aCTOCYBAaHHSIM
demrocexkynanoro nazepy VisuMax (C. ZEISS, Himewyunna). Omepamisi ReLEx
SMILE BukoHyBasiach 3a CTaHIapTHOIO MeTOAMKO. Kopekilis mMiomii Ta MIOMIIYHOTO
acTurMaTu3My 3a JiazepHoro TexHosorieio ReLEx SMILE wmae meBHi mepeBaru:
MiHIMaJIbHa 1HBa3UBHICTb, KOPOTKHI Mepioj BITHOBJICHHS. Y MEpeBa)xHIN OLIBIIOCTI
BUIAJIKIB Y PE3yabTaTi BTPYYaHHS JOCSITHYTa MaKCHMallbHa KOPHUTOBaHAa TOCTPOTA
30py (99,5 %), 1m0 103BOJISIE PEKOMEHIyBaTU JaHUN BHUJ KOPEKI[li 30py B SIKOCTI
METOAy BHOOPY Yy MaIli€HTIB 3 MIOIMIYHOW pedpakiiiero. 3a70BOJICHICTh MAI[l€EHTIB
Iicsl BUKOHAHHS JIa3€pHOI omeparlii 3 BUKOpUcTaHHAM TexHosorii ReLEx SMILE
nocsarae 97,5 %.
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VJIK 616.314-047.46-053.2/.5
SIKICTb PECTABPAIIIII TUMYACOBHUX TA IOCTIMHUX 3YBIB Y
JITEW HU3UHHOI TA TTPCBhKOI 30H 3AKAPIIATTSA

Kuaituacbka Oxkcana BacusiBHa

JlokTOop MEeIUYHKX HaAyK, podecop kadeapu cToMaTonorii
micsauIIoMuol ocsitu JIBH3

«YKropoJChKUI HaIllOHAJIBHUHN YHIBEPCUTETY,

Yxropon, Ykpaina

Byns Opecrt BikropoBuy,

AcmipadT Kadgeapu cCTOMaTOJIOT 1 MICISIUIIIOMHOT OCBITH
JlepxaBHU BUIIMN HABYAIBHUM 3aKJIa]]

«YKropoAChbKU HalllOHATbHUI YHIBEPCUTET,

Yxkropoa, Ykpaina

Beryn. [lpy mnpoBeneHHI KOHTEHT-aHali3y MEIUYHOI CTOMATOJIOTIYHOI
JOKYMEHTAIll AUTAYOr0 HACEJICHHs 3akapnaTcbkoi 00J1acTi BCTaHOBJIEHO, IO B
TAMYAcCOBUX 3y0ax MepeBakaqu IJIOMOM B  MOJspax, BHUIOTOBJIEHI 31
CKJIOIOHOMEpPHUX IIEMEHTIB, Ta TpsMi pecTaBpallii B TOCTIMHUX Mojsipax. [lpu
MOPIBHSHHI BIJICOTKIB MOSBH J€(EKTIB PI3HUX BiJHOBIIOBAILHUX KOHCTPYKIIM Ta ix
BUMAIIHHS Yepe3 6 MicsAliB Ta 12 MICSIiB BCTAHOBJICHO BIPOT1AHI BIAMIHHOCTI JJIs
TUMYacoBHX 3y0iB (P<0,05) Ta HeBiporiani a1 nmoctiaux (P>0,05).

Mera — oOrpyHTyBaTH BHUOIp pecTaBpallliHOrO Mareplany MpHu JIIKYBaHHS
Kaplecy TUMYACOBHUX Ta TMOCTIMHUX 3yOiB y JITEH, KOTPl MEIIKalOTh B HU3WUHHIN Ta
ripchbKii reorpadiyHUX 30HaX 3aKapmaTchbKoi 00IacTi.

Marepiaiau Ta MeToau A0c/iakeHHsl. ByB npoBeAeHUI KIIHIYHUN OTJIA]l Ta
aHaJli3 IUIOMOOBAHHUX TUMYACOBUX Ta MOCTIMHUX 3y0iB y AiTeH, KOTP1 MPOXKUBAIOTh B
pi3HMX reorpaiyHUX 30HAX 3akapHnaTChbKoi 00JIaCTI 13 3aCTOCYBAHHSM HIKAJIU
oriHku, pekomeHnoBanoi FDI 3a 8 kpurepissmu yepe3 12 MicsIiiB micias MpoBEISHHS
B1THOBJICHHS.

OninroBanu 130 mnomMOoBaHMX TUMUYACOBUX 3y0iB (66 y JiTEl 3 HU3MHHOI 30HU

MPOKMBaHHS Ta 64 3 TipchKoi), Ta 120 mmomboBanux mocTiitHuX 3y0iB (y 60 B miTel 3
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HU3WHHOT 30HU MPOXUBaHHS Ta 60 3 T1pChKOT).

PesyabTatH Ta iX 00roBopeHHsi. 3a YMOB JOTPUMaHHS TMPHUHIIMIIIB
Nali€EHT-OPIEHTOBAHOIO MEPCOHANII30BAHOIO MIXOAY /10 BUOOPY 3ac001B Ta METO/IIB
1HIUBITyaJIbHOI TITiIEHW TOPOXXHUHU POTa, TOOTO HEMEIUKAMEHTO3HOI €K30TCHHOI
CTOMATOJIOTIYHOT TPOQIIAKTUKA KIIHIYHO OI[IHEHO CTaH SKOCTI pecTaBpalliii
TUMYACOBHUX Ta MOCTIHHUX 3y0iB Yy JAIT€H HU3UHHOI Ta T1PChKOi 30H 3aKapraTTs.

YciMm marieHTaM OyJsio mpoBeneHO MpodeciiHy Tiri€eHy MOPOKHUHHU pPOTa Y
BIKOBOMY AacCIleKTI Ta KOHTPOJhOBAaHE Tiri€HIYHE HaBYaHHS 3 IMiJA00pPOM 3aco0iB
TITIEHIYHOTO JOTJISAY 3 YpaxyBaHHSM BIKY, CTaHy MPHUKYCY Ta reorpadpiqyHoi 30HH
npoxuBaHHs. HaBuaHHS Tiri€eHl NOpOXKHUHU pOTa MPOBOAMIIMA 32 METOAMKOIO Bass
[Pefia JC, Nuiiez Al., 2022 PMID: 36476201]. Ilix wac aWcClaHCEPHHX OIJISIIB
KOHTPOJIIOBAJIM 3aCBOEHHSI HABUYOK 3 1HJIMBI1yaJIbHOI TTi€HN NOPOKHUHH POTA.

[lamieHTaM KOHTPOJBHIM TPynu TNPOBOJMINCH TITIEHIYHI HaBYaHHS 13
mi100poM 3aco0iB OCOOUCTOI TITIEHN POTOBOI MOPOKHUHU, TIPHU MOTPEO1 MPOBOAUIH
JiKyBaHHS Kapiecy. Hamri crocrepexeHHsl cBidyaTh NP0 TMO3UTUBHUN BIUIUB
JTKYBaJIbHO-TIPO(DIIAKTHYHOTO KOMILJIEKCY.

Jlns mitedd B mepioJ 3MIHHOTO NPHUKYCY BiJl 6 POKIB PEKOMEHAOBAHO AUTIUY
3yOoHy macty 3 ¢propom Curaprox 31 cmakoMm kaByHa (Curaprox, IlIBefitiapisi): BmicT
dropuni 1450 ppm (MmonodTopdocdar Hatpiro). iTsaMm Big 6 pokiB peKOMEHO0BAHO
qucTUTU 3yOou 3yOHO mactoro Enzycal 950 (Bmict dropumy Hatpito 950 Mr/kr).
RDA (ingexc abpa3uBHOoCTI 3yOHOI nactu) - 30.

B nmepiog nmoctiiHoro mpukycy (Bix 12 pokiB) pEKOMEHIOBAHO
BUKOPUCTOBYBAaTH OCBDKarouy 3yOHy macty Enzycal 1450 ppm (Curaprox,
[IBeitmapist) BmicT dpropun Hatpito (1,450 mr/kr). RDA (inmexc abpa3uBHOCTI 3yOHOT
nactu) 60, cepennsi crTymiHb abOpasuBHOCTI. JlogaTkoBo Oyino MPU3HAYEHO
BUKOPHUCTOBYBAaTH 3yOHY MacTy Ta OMOJICKYBau 3 €KCTPAKTOM JIIKAPChKUX POCIIHMH
«Biomed Sensitive / Cencutuy» («STS Holding Group LTD, Bonrapis»).

[Ipy MOpiBHAJIBHIM OINHII SKOCTI IUIOMO B THMYacoBHX 3y0ax y aiTei
HU3WHHOI Ta TIPChKOI 30H depe3 12 MICAIIB MOHITOPUHTY BHUTOTOBJIEHUX 13

CKJIOIOHOMEPHHUX I[EMEHTIB, KOMIIO3UTIB Ta KOMIIOMEPHHX MaTepiaiaiB CBITIOBOTO
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TBEPJHEHHS BCTAHOBIIEHI HEBIPOTIAHI BIAMIHHOCTI KPUTEPIiB SKOCTI B PI3HUX 30HAX
(p>0,05); HalikpamM TIOKa3HWKAM  BIJANOBIIATXd IUIOMOM 3  KOMIIOMEpIB
(100,0% - xaiHIYHO Jy’Ke XOPOIIUK CTaH).

Bincorox Bumaninas abo nedexTiB mIoM0O B MOCTIMHUX 3y0aX, BUTOTOBJICHUX
31 CKJIOIOHOMEPHHUX LIEMEHTIB Ta 3 KOMIO3UTHUX MaTepiaiiB CBITIOBOIO TBEPIHECHHS
y AiTed, KOTpl MPOXWBAIOTh B TIPChKIA 30HI HE BIPOTITHO BIAPIZHAIOTHCA BIJ
AQHAJIOTIYHUX TMOKA3HWKIB y JITEH HWU3WHHOI 30HW TPOXUBAaHHSA, a caMme 4depe3 6
MmicsmiB (p>0,05), Tta yepes 12 wmicauiB (p>0,05); MOKa3HUKH IIOAO HEMPSIMUX
pecTaBpaliil BIIPI3HIOTECA BiporigHo yepe3 6 wmicauiB (P<0,05), Ta He BipOriHO
yepez 12 wicami (p>0,05). I[IpeBamoe mnosiea nedgexktr ab0 BUMAIAIHHS TJIOMO,
BUTOTOBJICHUX 31 CKIIOIOHOMEPHUX IIEMEHTIB sK uepe3 6 Tak 1 yepe3 12 micsiliB.

BuznaueHo HeBiporigH1 BIIMIHHOCTI MOSBU HECTAOUIHLHOCTI BIHOBIIOBAIBLHUX
KOHCTPYKIIIH B MOCTIMHUX 3y0ax JiTed TpChKOi 30HU 31 CKIOI0HOMEPHHX I[EMEHTIB,
KOMITO3UTIB CBITJIOBOTO TBEPJHEHHS Ha HEMPSIMUX pEcTaBpalliii CTaHOBUTH 4epe3 6
micsauiB (7,2%; 6,0%; 4,0%; p>0,05), a gepe3 12 wmicamiB (16,3%; 11,1%; 10,0%;
p>0,05); y miTeli HU3WMHHOI 30HM BIIMIHHOCTI BIPOTi/JHI, Ta CTAaHOBJATH uUepe3 6
MmicsmiB (6,7%; 4,4%; 2,1%; p<0,05) ta gepe3 12 micsamis (20,0%; 9,6%; 10,5%;
p<0,05).

OriHka MiHEpPaJIBHOTO CKJIaay eMajl 3y0l 3a JIOMOMOIOI CHEKTPOMETPIi €
IIKAaBUM Ta CY4YaCHUM BHJOM JOCHIJKEHHS, 110 JO3BOJUTH 3 BUCOKOIO JOJICHO
NMOBIPHOCTI BCTAHOBHTH MIKPO- Ta MaKpPOEJIEMEHTHUN CKJIaJ] eMaji Ta BU3ZHAUYUTH
ONTHUMaJIbHI NUIAXM TMPOBEAEHHS Hopmam3auli ii ckiaxy. OkpiM  Toro, mnpu
NPOBEICHHI BIAHOBIIOBAJIBHUX MAHIMYJSALUIA 3 TBEPAUMHM TKaHUHAMU 3yOiB
BU3HAYEHHS MIHEPAJIBHOIO CKJIaxy 3yOiB Ta JOCTIIKEHHS CIIBBIJHOLICHHS MIX
MiHEpaJIbHUM CKJIAJIOM TBEPAWX TKAHWH Ta QATre3MBHUMHU  BJIACTUBOCTSIMH
BITHOBJIIOBAHNX TUIOMOYBAJIBHUX MaTepialliB 3 BHUCOKOI J0Jiel0 €(EeKTHBHOCTI
JI03BOJIMTH MIIBUIIIUTH SIKICTh JIKYBaHHS Kapiecy.

BcraHoBieHO ~— HEBIPOTiHI  BIAMIHHOCTI  MOPYLIEHHS  CTaOLIBHOCTI
pecTaBpalliiHUX KOHCTPYKIIA B NOCTIMHUX 3y0ax [iTed, SKi NpOXHUBAIOTh B

HU3WHHIA Ta TIPChKIA 30HaxX 3akaprarchbkoi 00JIacTi MOpH  3aCTOCYBaHHI
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CKJIOIOHOMEPHUX IIEMEHTIB sIK 4epe3 6 micsiiB (6,7%;7,2%; p>0,05) ta 1 gepe3 12
MicsmiB (20,0%;16,3%; p>0,05); mpu npsMUX KOMIIO3UTHUX pecTaBpallisax depes 6
MmicsmiB (4,4%;:6,0%; p>0,05) ta gepe3 12 micsamiB (9,6%;11,1%; p>0,05); npu
HEMPSIMUX KOMITO3UTHHUX pecTaBparisx depe3 6 micamiB (2,1%;4,0%; p>0,05) Ta
yepe3 12 micsnis (10,5%;10,0%; p>0,05).

BiamnoBigHo 10 MpoBEIEHOTO aHajli3y MIHEpaJIbHOIO CKIIaly eMalli Ta JICHTHHY
3y0iB Ta HOTO B3a€EMO3B’A3KY 13 TOLIUPEHICTIO A€(PEKTIB, BUMAIHHS MJIOMO y Pi3HUX
reorpadiyHUX 30HaX MOYKHA MPUITYCTUTH T1IOTE3Y, 0 IMOBIPHO, Y TOCTIHHUX 3y0ax
JiTE€Hd TIPChKOi 30HM y OUIBIIOrO BIJICOTKA BHUIAJKIB BHUMNAJAIOTh IUIOMOM 31
CKJIOIOHOMEPHUX LIEMEHTIB, TOMY 1110 B iX MIHEpAJIbHOMY CKJIaji 3yOiB 3a()iKCOBAHO
CTATUCTUYHO JO0CTOBIpHO (P>0,05) HUXK4Mit BMICT KaJbliit0. Takox BUMAIIHHS TJIOMO
KOpEMIOBaTUME 13 IIMMHU TIOKa3HUKaMU Ha CepeaHhOMY 4M BHcOkoMmy piBHI (R=0,6-
0,8; p<0,05) Ta i3 BMICTOM MarHil0 Ta HaTPil0 Ha HU3BKOMY YU CEPEIHHOMY DPIBHI
(R=0,3-0,6; p<0,05).

BucHoBOK. Pe3ynbrat CieKTpanbHOTO JOCTIIKEHHS TBEPAUX TKAaHUH 3YyO0IB Yy
JiTel OOTPYHTOBYIOTH BHOIp pecTaBpalliiHOrO Marepialy 3 ypaxyBaHHSAM MOTO
aJIre3MBHUX BJIACTUBOCTEM, 10 MOKPAIIUTh BIIJIaJICH] pe3yJIbTaTH JIKYBaHHS Kapiecy
TUMYACOBUX Ta TOCTIMHUX 3yOIB y AITEH Ta S[KICTh 3MIMCHEHHX pPEeCTaBpaIliitHUX

pOOIT.
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YK 616.7-002.77-08
OCOBJIMBOCTI JTATHOCTHUKH TA JIKYBAHHA CUHAPOMY ®EJITI

Ilymko I'anuna IBaniBHa,

K.M€/I.H., JOLEHT 3aKJIa/y BUIIOT OCBITH Ka(eapu BHYTPIIIHbOT MEAUIINHH,
KJIIHIYHOI (papMaKoJIorii Ta mpodeciiHuX XBopoo

IlneBako Mapisi BikTopiBHa

CTyJEeHTKa 6 KypcCy, cHeliaibHICTh 222 «MeauiinHay

BykoBUHCHKHI iepKaBHUN MEIUYHUI YHIBEPCUTET

M. UepHiBli, YKpaina

AnoTtaniss. Cuanpom @Denri €  0CcOOIMBOI  KIIHIYHOIWO  (OPMOIO
CEpOIO3UTUBHOTO peBmaToinHoro aptputy (PA), mo xapakrepusyethcsi BiacHe PA,
HEUTPOICHIEI0 Ta CIUICHOMETalli€l0. Xoda ETIONOris 3alMIIA€ThCsl HE 10 KIHI
BUSICHEHOIO, TIEPEBaXKHI JIaHI CBig4aTh IMPO 3B’SA30K 13 TEBHUMH ITIJITUIIAMHU
Jrojckkoro  neiikonurtapHoro  antureny (HLA). BupoOneHHs aHTUTIT 110
IPaHyJIOLUTAPHOTO KoJoHIecTUMytorouoro (akropa (I'-KC®D) rosoputh mpo
BUHUKHEHHSI HeUTponeHii. MoxyTh OyTu 3BUYaliHO W 1HINI ayTOAHTHUTIIA. 30KpeMa
T-kIITUHHI  aHTUTIIA TAaKOX MOXYTh JEMOHCTpYyBaTH It0 marojorito. Lle
CYNPOBOKYETBCS  TSDKKOIO — OMIPHICTIO  1HQeKkuiiauM  (akrtopam. OcobiuBe
3aHETNOKOEHHS BUKIIMKAE BaXkka a00 penuauByroda 1H(EKIIs WKIpU Ta JAUXAIbHOI
CUCTEMH, sfKa MOX€ BHHUKATH 4epe3 HEUTpOIeHito. SKnio iHQeKiis MoTpavisie B
OpraHi3Mm, BIJIIKYBaTH 11 JTy»e BaXKO.

OcCHOBHY Tepamilo CKJIaJaloTh Oa3uCHI MpoTH3analdbHI Mpernapatd s
JTIKyBaHHS PEBMATOiTHOTO apTpuTy. BOHM CHpUSIOTH HE TUIBKM 3MEHIICHHIO
KJIIHIYHUX TPOSIBIB apTPUTY, ajie 1 301JIbIICHHIO KUTBKOCTI KIITUH KpoBi. Tomy
BOXJIIMBUM € y pa3i PA peryiaspHo NpOXOAUTH Ja0OpaTOpHI OOCTEKEHHsS Ta
BIJIBIIyBaTH CBOTO JIIKYIOUOTO pPEBMATOJIOTA, SKUH 3MOXKE Ha paHHIX CTaaisx
PO3BUTKY XBOPOOU MPaBWIHLHO 00OpaTH TAaKTUKY JIIKYBaHHS.

KuarouoBi ciaoBa: peBmaroifHuii aptput, cuHapom @Denti, HeUTpomneHis,

CUCTEMHA XBOp00a, aHTUTINA, CYTJIOOH.
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AkTyanabHictb TeMu. Cunapom @enTi pigkicHe 3aXBOPIOBAHHS, SIKe
PO3BUBAETHCS MIPH CEPOMO3UTUBHOMY BapiaHTi nepebiry PA, sk mpasuio, micis 10 -
12 pokiB BiJl TOYATKY 3aXBOPIOBAHHS 1 XapaKTEPHU3YEThCS IMIABUIIICHOIO CXUIBHICTIO
XBoporo 10 OaktepianbHOi iHGekuii. Lleil cuHapoM 3ycTpidaeThCsi y OOPOCIUX,
nepeBakHo y KiHOK y Bimi Big 40 go 50 pokiB. IlposBu cunapomy
XapaKTEpU3yIOThCS TPIAJOI0 CHUMIITOMIB: BaXXKHM YpaXX€HHsSM cyrio0iB npu PA,
3HIDKEHHSM KIJIBKOCTI OLTMX KPOB’SIHUX TUTCIb 1 30UIBIIEHHSAM Ccelle3iHku [1, 2].

3rinHo 3  jganuMu  HarioHanpHO1  acorianii  peBMaTOiMHOTO  apTPUTY
Benukobputanii (NRAS), meit cunapom posBuBaeTbes opieHTOBHO y 1 — 3 %
naiieHTiB 3 PA, mpuyomy yacToTa HOro BAHUKHEHHS Ma€ TCHACHIIIO 10 3HUKEHHS.

B Vkpaini curapom denti BKIIOYEHO 10 MEPENiKy piakicHUX (opdaHHMX)
3aXBOPIOBaHb, 3aTBEP/HKEHOr0 MiHICTEPCTBOM OXOPOHHU 3A0pOoB’st Ykpainu. OnHaK,
JeTajlbHa CTATHCTHKA I0/I0 MOLIUPEHOCTI IIbOTO CUHAPOMY B YKpaiHi y BIIKPUTHUX
mokepenax BiAcyTHA. Lle Moxe OyTu TMOB’Si3aHO 3 PIAKICHICTIO 3aXBOPIOBaHHS Ta
00MEKEHOI0 KUTBKICTIO JOCHIKEeHb Y 1iH cdepi [2, 3].

Mera podoru. OxapakTepuszyBaTd KIIHIYHI OCOOJMBOCTI, MEXaHI3MHU
PO3BUTKY, AIarHOCTUYHI KPUTEpii Ta CydacHl MIAXOAU A0 JIIKYBaHHS CUHAPOMY
®enri.

Marepiaau Ta MeToau. AHaii3 CydyacHOI JITepaTypH, BKIIOYAIOUU OTJISA[IH,
METaaHaji3¥ Ta KIIHIYHI JTOCHII)KEHHS, OMy0JIIKOBaH1 y MIPOBIAHUX MEAUYHUX 0a3ax
nanux (PubMed, Scopus) 3a octanni 10 pokiB. 3aificHeHO y3araibHEHHs iHpOpMaIIii
PO MaToreHes3, GEHOTUIIYHI MPOSBU, AIarHOCTUKY Ta JIIKyBaHHS CUHIApOoMY DenrTi.

Pe3yabTatu Ta 06roBopennsi. Cunapom Denti € piIKICHUM 103aCYyTII000BUM
MposiBOM  ceporo3utuBHOro PA, 1o xapakrepusyerbcsi PA, He#TpomneHieo 1
cruieHoMeranieto. Bigznaueno, mo HLA-DR4 npucythiit y > 90 % Bunaakis
cunapomy denti. AMepuxkaHchkuii Jikap ABryct ®enti onucaB cuHapom DenTi B
1924 pomi B mikapHi [[)xona I'omkiHnca. BiH ommcaB 5 HE3BHYAMHUX BHUIAJKIB 13
3arajJbHUMU O3HAKAMU XPOHIYHOTO apTPUTY TPUBATICTIO OJM3bKO 4 PpOKIB,
CIUICHOMETAJIIEI0 Ta SICKPABOIO JieliKkomeHiero [1].

TepMmin Brepie BUKOpUCTaTW XaHpaxaH 1 Mumiep y 1932 poiii, Koiau BOHU
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OMHCYBAJIM CHPUSITIMBUA €(DEKT CIUIEHEKTOMIi y TallieHTa 3 O3HaKaMu, MOJII0HUMU
70 5 BUMAJKIB, Mpo ski moBigoMuB denTi. Y Toi yac sk cunapom Denti xapaKTepHO
JIEMOHCTPYE O3HAKW XPOHIYHOTO apTPUTY, CIUICHOMETANl0 Ta HEUTPOIEHIIo;
3aBEepUICHHS i€l Tpiagu HE € HEOoOXIAHUM ISl AlarHOCTHKH. [IpoTe HelTpormeHis €
XapaKTEPHOK 03HAKOKO 3aXBOPIOBAHHS Ta 3aBXK/H MPUCYTHS [2].

BcraHoBieHo, 10 TOJIOBHOIO NpUUMHOIO cuHApoMmy DentTi € ayroiMyHHUMN
mporiec, 1o mepedirae 3a ydacTio JiMpoigHoT TKaHWUHU (TiM(OBY3IIB 1 JESIKHUX
opratiB). [Ipu npomy (OpMyIOTBCS aHTUTLIA, IMYHHI KOMILJIEKCH, MPHUTHIYYETHCS
HOpMaJIbHE (DYHKILIOHYBaHHS KICTKOBOIO MO3KY 1 JIeHKOUUTIB. L{e cynmpoBoKy€eThCs
TSYKKOIO OMIPHICTIO IHPEKIIMHUM (PaKTOpaM.

OcHoBoto cunsipomy Denti € qUCPyHKINS IMYHHOI CUCTEMH, 1110 XapaKTepHa
st PA. OcHOBHI MexaHI3MHM BKJIIOYalOTh Oarato MoMeHTIB. Hacammepen
XapaKTepHa aBTOIMyHHA HEUTPOIICHIsl. Y Malli€HTIB 13 CHHApOMOM DenTi BUSBISIOTH
AQHTUTIIA TPOTH HEUTPOPUIIB, 10 BUKIUKAE iX TOCUJIEHE pPYHHYBaHHA B
nepudepuuHiii KpoBi ado B cene3iHil. OKpIM TOro, YpaKeHHs KICTKOBOI'O MO3KY
npo3anaJibHUMH  1UTOKIHAMH (daktop Hekposy mnyxiun - o (OHII - «),
inTepnetikin -6 (IJI - 6)) 3HMKYy€e MpoayKIiiro HeHTpOodiiB.

HasBHa cruieHoMeraiisi y TAalli€HTIB 3 CUHAPOMOM @DenTi: TiNnepakTUBHICThH
CEJIE31HKM BHACTIZIOK XPOHIYHOTO 3alaJIeHHS NPU3BOJAUTH A0 ii 30UIbIICHHS Ta
MOCWJICHOTO PYWHYBaHHS KIITHUH KpOBI (HEHUTpO(UIiB, TPOMOOIUTIB, €PUTPOLIMTIB).
Po3BUTOK CHCTEMHOro 3amajeHHs — XpOHIYHE 3amlajieHHs, XapakTepHe aisi PA,
BUKJIMKA€E MPOAYKIIIO MPO3aNajJbHUX LUTOKIHIB, SIKI CHPUSIOTH JE€CTPYKTUBHUM
mpoiiecaM y cyrio06ax i reMaToJ0T1YHUM MOPYIICHHSIM.

st cuaapomy DenTi xapakTepHa TaKOK T€HETUYHA CXUJIBHICTh. BiH wacrimie
3ycTpiuaeTbesi y maiieHTiB 13 reHotunoM HLA-DR4, mo 1 Bkazye Ha TeHETHYHY
OCHOBY 3axBOproBaHHs [3, 4].

Ocrtarouna natodizionorisa cuaapomy denti He 3’1coBaHa, 1 BOHA MOXe OyTH
OararoakTopHOIO. BBaxkaeThcs, M0 BIH BKJIIOYAE SK T'yMOpajbHI, TaK 1 KJIITHHHI
IMyHHI MEXaHI3MH, CIIPHUSIIOUN BIDKMBAHHIO HEUTpoduIiB 1 nedexram mpodideparii,

0 MPU3BOJAUTH 10 HEUTporieHii. HelTpomneHiro Mo)XHa MOSICHUTH HEaJIeKBATHOIO
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MPOMYKIIIEI0 BHACTIMOK  1H(IIBTpaIii KICTKOBOTO MO3KY ITUTOTOKCHYHUMH
mimporuTaMu Ta 30UIBIIEHHSM CEKBECTpallli dYepe3  CIICHOMETalilo, o
HIATPUMYETHCS 3MEHILICHHSIM HEUTPOIEHI MCs CIyIeHeKToMiT [5].

Kniniyni nposiBu cunapomy Denti 1o0cUTh pi3HOMaHITHI. B nepiny yepry BoHu
BKJIFOYAIOTh KJiHIKY PA, a came XpoHIYHMM OuTb, HPUIYXJICTh 1 CKYTICTh Yy
cyriobax, oco0iauBO B ApiOHMX cyriaobax kucred Ta crom. [Iporpecyroda
nedopmariisi  Ccyriaoois, XapakTepHa I TsDKKOoro  mepediry  PA.
Heiitponieniss - 3HmkeHHs piBHA HeutpodunB (< 1,500/Mki1) € OCHOBHOIO
XapaKTePUCTUKOI0 CHUHJpOMYy. Takli mMallleHTH CXWIbHI J0 OaKTepiaJibHUX Ta
rpuOKoBUX 1H(EKUId (MTHEBMOHIA, adcuecu, WKIpHI iH@ekii). CruieHoMeranis — y
OUTBIIIOCT] TMAII€HTIB TaJbIye€Thcs 30LIbIIEHA CeJe3iHKa, sKa € 0e300J1CHOI0.
CrieHoMmerainisi  TaKOXX MOXE CYNPOBOJKYBAaTHUCSA BTOPUHHOIO aHEMIED Ta
TpoMOoOLUTONEHI€HO [6].

KpiMm nepepaxoBaHux CUMNITOMIB, epeOir CUHAPOMY DeTi CYIIPOBOIKYETHCS
JUXOMAHKOIO, M’SI30BOI0 aTpo(i€ro, pI3KOK BTPATOK Barv, NITMEHTAIIEI0 Ta
BUpa3KaMU Ha IIKIPI TOMUIOK. TakKo> MPOSIBISETHCSA CYXICTIO Y POTi, O4ax Ta Ha
HIKIPHUX MOKPUBAX. XapaKTePHUM € 30UIbIIECHHS MPUBYIIHHUX 37103, JIM(PATUIYHUX
BY3JiB, MEUYIHKH, BTpaTa BOJOCCS, MOPYIICHHS YYTJIUBOCTI OKPEMHUX JUISTHOK Tijia.
YacTo BUHUKAE MIOKAPIUT, IO MPOSIBISIETHCS 3aJMIIKOI0, MOCHHIHHAM TAaJbIliB Ha
HOTax Ta pykKax, 0ojieM B JUISHII ceplls, HAaOyXaHHAM BEH. |HKOJM MpPOSIBISETHCS
nudy3HUM JiereHeBUM (iOpo30M 3 YTPYAHEHHSIM JUXaHHS Ta KanuieM. B neskux
BUIAJKaX HAsABHI OYHI MPOSIBU y BUIJIAII EMICKIEPUTY, BY3JIOBOIO CKIEPUTY,
BUPA3KH POTIBKH, IpUAOIUKIIITY, BACKYJIITY CITKIBKH [5, 6].

BaxnuBe 3HaueHHS Ma€ TPOBEACHHS JIAaTHOCTUYHHUX JIOCHTIJKEHb IS
CBO€YACHOTO BHsIBIEHHS cuHapomy @enti. OIlliHKa 3arajJpHOTO aHali3y KpOBI:
BUSBJISIIOTh HEUTPOIICHIIO, aHEeMil0, TPOMOOIUTONEHII0, 3POCTaHHS IIIBHIKOCTI
ocimanHas eputporuTiB. CepoyioTiyHl MapKepu: BHUCOKHA pPIBEHb PEBMATOITHOTO
¢dakropa (P®), aHTUTLT 100 UMKIIYHOTO IUTpydiHOBaHOro mnentuny (ALILII).
[TinBumenns mapkepis 3anaieHus: [IIOE, C - peaktuBHMIA O17T0K.

Jlnst  1HCTpyMEHTaJdbHOi  JIIarHOCTHUKKA BUKOPUCTOBYIOTH  YIIBTPa3BYKOBE
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JOCIIKEHHSI YEepPEeBHOI TOPOKHUHH: BUSIBIIEHHS cruieHoMeranii. Komm’iorepHa
tomorpadis ab0 Mar”HiTHO pe3oHaHCHa Tomorpadis IONMOMararTh OIHUTH
CTPYKTYpY CEJE31HKM Ta BUKIIOUUTH aJlbTEPHATUBHI NPUYUHU CIUICHOMETaii.
biorcis KicTKOBOr0 MO3KY MOKa3ye MI€JIOiIHY TiMepIuia3ito B OiIbIIOCTI BUMAIKIB 13
MOCWJICHHSIM TPAHYJIONOe3y Ta BIJHOCHUM HAJJIMIIKOM HE3puUX QopM, 10
OMUCYETHCS SIK «3YNMHUHKA JI03pIBAHHS». BIOTCIs KICTKOBOTO MO3KY JI0IIOMArae TakoX
BUKTIOYNTH L GL-1eiiko3; Trimorurasis KICTKOBOIO MO3KYy IIOBUHHA BUKIUKATH
iJ03py Ha iHIIY naToJjoriio [6, 7].

JlixyBanHs cunapomy DenTi 30cepeaKeHO Ha KOHTPOJl OCHOBHOro PA Ta
JIKyBaHHI HEUTpOIeHli Mg 3anobOiranHs iHdexuisM. MeroTpekcar — mnpemnapar
BUOOpY, 110 3MEHIIYE 3amajeHHs Ta aBTOIMYHHY aktuBaiito. JledayHomin ado
cylbdacanazud MOXYTh OyTH aJbTE€pHATUBAMHU. 3aCTOCOBYIOTh TaKO0 O10JIOT14HI
arertu: iHrioitopu @HII - a (agamimyma0, iHbIIKCMMa0) eeKTUBHI AJI1 KOHTPOJIIIO
cucteMHoro 3ananeHHs. I[uriGitopu JI - 6 (Tomim3ymad) 3acTOCOBYIOTH MIpH
PE3UCTEHTHOCTI 0 CTaHJAPTHOI Tepanii.

Kopekris wHeitponienii 3a gomomororo [-KC® crumynnoe MpoayKIliro
HEUTpo(UIIB y  KICTKOBOMY MO3KY. CIUICHEKTOMIsI  PO3MNISAAEThCA — TMpU
Hee()EeKTUBHOCTI MEIMKAMEHTO3HOI Tepamii. BupaleHHs cene3lHKH 3MEHIIye
pYWHYBaHHS HEUTPOPUIIB 1 MOKpaIIy€e PiBeHb JEHKOIUTIB. [Ipu TsHkkomy mepediry
MOJKITUBE BUKOPHCTAHHS KOPTUKOCTEPOIMiB JJIsI KOHTPOIIO CHCTEMHOTO 3amajeHHS
[7,8].

BucnoBok. Cunapom @enti € cepiHO3HUM YCKIATHEHHSM pPEBMAaTOiIHOTO
apTpuTy, sKe TOoTpedye MyNIbTUAUCIUILUTIHAPDHOTO TIiAXOAy. PaHHE BHSIBICHHS
HEUTpPOIICHII, AaKTUBHUM KOHTPOJh CHUCTEMHOTO 3amajeHHs Ta mnpodiIaKkTuKa
1H(pEeKIiN € KIIOYOBUMH (DaKTOpaMHU YCIIIIHOTO JiKyBaHHA. [lonanbini 1ocmiKeHHs
ITOBHHHI 30CEPEIUTHCS Ha BIOCKOHAJCHHI METOMIB JIIarHOCTUKH Ta Teparii IhOro
PIKICHOTO CHHIPOMY.
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XIMIYHA EKCKYPCISA BAPOHA MIOHXT'AY3EHA. YACTHUHA I11.

Tkau B. B.

YepHniBelbkuii HalllOHATBHUHN yHIBepcuTeT iM. FO. @enpkoBuua, Ykpaina
Bacwk JI. O.

YMIJI Ne10, Vkpaina

Kissmyk A. .

Pomaniwok H. 1O.

Jline#t Ne 15 im. O. CniBauyka XMeIbHHUIIBKOT MICBKOT paji, YKpaiHa

1. OcenuBmucy B Itanii O0apoH 3akuB OaraTieM, OCh TUIBKH CIIOKiHE
XKUTTS OyJO HE IJisi HbOTO, TOX BIH BIAIPABUBCA Ha aHIJIIMCHKO-ICIAHCHKY BIWHY.
[cnanti o6noxumu doprerto ['iGpantap 1 HAIUIMIK HA HET TapMary.

3a mopamoro MroHxray3eHa, aHTJINIIl HAMpPaBHIA JKEPJIO BJIACHOI TrapMaTu
HaBIPOTH >KepJjia 1CMAaHChKOI rapmatu. J[Ba sjpa 31IITOBXHYJIUCS 1 MOJETUIM B OIK
ICTIAHCHKUX TO3UIlIH, PUYOMY ICIIAHCHKE SAPO MPOJIETUIO Jal BiJ aHTIIHACHKOTO 1
MpoOMJIO J1ax CEJISHCHKOI XadylH, 3acCTPSTHYBLIM BPEWITI-PEIUT Yy POTI OJHIET 13
CeNnsHOK. i 4JoNmoBiK mimHic ili 10 Hocy ApiOKy TIOTIOHY, BOHA YXHYyJa i SApO
BUJIETLJIO.

o II CeiToBoi Bilinu TIoTIOHONANIHHA 0yJI0 B OCHOBHOMY JIFOJIBKOBUM. TaKoX
AyXe TOMmylspHUM OyB >KylHMH TioTIOH. Jlum micng 1950-x pp uwmrapkw,
BUPOOHUIITBO SKHWX CTajl0 BKJIIOYATH BaXJMBI TEXHOJOTIYHI €TamlH, CTajH
nonyaspHimuMu. JKyHHHI Ta JIOJBKOBUM TIOTIOH € OJHIEID 3 HAWTOJIOBHIMINX
MIPUYHH PaKy OpraHiB POTOBOI MOPOKHUHU Ta BEPXHIX BIIUTIB TPABHOI CUCTEMH.

o >k 70 MaxopKHu, TO BOHA TaKOX MOXe OyTH KypHOIO Ta KYyWHOIO. SIK Bke
Oyio 3ragaHo, Maxopka abo AWKl TIOTIOH a0o0 cimbchkuii TOTIOH (N. Rustica)
MICTUTh BJBIYl OuIblIe HIKOTHHY. OKpIM HIKOTHHY MaxOpKa MICTUTh TaKOX 1

aJKanoiyM KapooJaiHOBOro adbo rapMaHoBoro psiay. OCHOBOIOJIOKHUKOM IILOTO PSAY
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anokanoifniB € Hoprapman (Puc. 1), Takox Bimomuii sk Oeta-kapOoiiH abo a3za-

Kap0a3oll.

I=

Puc. 1. Hoprapman

[Ipn 1150My HAMTOMIMPEHINIUM TOXIJIHHUM HOprapMaHy € HOro IiKOJIIHOBE
noxinHe, Bigome sk rapmad (Puc. 2). BoHO MICTUTBCS 1 Yy KaBOBHX 3€pHax, 1 y
IPOCMaXXEHOMY M’sCi, 1 y IPONApeHUX JMCTIX MaxOpKU. TIOTIOH TakoK MICTHUTh
rapMas, Xo4 1 y MEHIIUX KOHIEHTpaLiix. Y KyHHOMY Ta JIIOJIbKOBOMY TIOTIOHI HOTO

KOHIICHTpAIisl M1IBUILY€E€ThCS.

Puc. 2. I'apman

OOuaBi crodyku 30epiraroTh KHCJIOTHI BJIACTUBOCTI MIPOJY Ta OCHOBHI
BJIACTUBOCTI MipuAUHY. ANuAoPoOHOCTI HOprapmMaH Ta MOro TNOXiJHI HE
POSIBJISIIOTh, OCKITBKM OO0 ’€KTOM TIPOTOHHOI aTakh CTa€ HE MIPOJIbHUM, a
nipuanHOBHM atoM Hitporeny.

1.1. Tpboma peakuisiMd MPOUTIOCTPYHTE BIACTUBOCTI HOpPrapMaHy Ta
rapMady SK MpOJBHOTO Ta MipuAuHOBoro moximHoro. Illo take anumodoOHICTH
noxXiHUX Tmipony? BkaxiTh Ha HampsMOK eJIeKTpO(dUIBHOTO Ta HYKJICO(IHLHOTO
3aMIIIECHHS.

1.2. [lomo rapmany Ta HOprapMaHy, BKOKITh HEBIpHE TBEPKEHHS

a) Hoprapman Ta rapman — amdoTepHi CIOJYyKH 13 MEPEBaror0 OCHOBHUX

BJIACTUBOCTEN

: . 1 : :
0) 12 Ta 13 r BiAMOBIIaIOTH T, MOJIb TapMaHy Ta HOPrapMaHy Bi/ITOBIHO
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B) EmektpodinbHe 3aMillieHHS B MOJIEKYJaXx HOpPrapMaHy Ta TapMaHy
B1IOYBA€ETHCS y OEH30JBbHE AP0, TUAMYACOM K HYKJIeO(IbHE — y MPUIAHOBE.

r) Hoprapman ta rapman yTBoprotoTh N-OKCUAM, SIKi aKTUBHO BCTYNAlOTh SIK B
€JIEKTPOQUIbHI, TaK 1 y HyKI€O(DUTbHI peaKii

1) Hoprapman Ta rapmaH pearyiTh 3 aIKUITAJOT€HIIaMH 3 YTBOPEHHSIM
YETBEPTUHHUX COJIEH KaTIOHY TapMOHIIO

1.3. Tlocynuna B hopmi mpusmu 64 cM 3aBBUIIKH MICTUTH 3a H.y. BOJIeHb. B
OCHOBI MPU3MHU 3HAXOJUTHCS ACNBTOIN, CTOPOHU AKkoro — 250 1 125 cMm 3aBAOBLIKH
nepeTHHaoThes mix KyroM 150°. Ckinbku HOprapMmamy i CKilbKM rapMaHy MOTpiGHO
JUIs1 TOTO, 100 3a PeaKIli€l0 3 METAJIEBUM HATPIEM 3alIOBHUTH MOCYIUHY BOJHEM.

2. 3a OoifoBMI MOJBUT, AaHIJINACHKUN KOMEHJAHT 3aIllpOIOHYBaB
Mronxray3eHy 4YMH TIOJKOBHHMKA, Ha [0 OapoH BIANOBIB  BIIMOBOIO.
[lepeBasArHYBIIMCH ICIAHCHKUM KameJdaHOM, BiH MPOKPaABCA JI0 ICIAHCHKOTO Tabopy,
BUKOTHUB TapMaTHu JIaJieko /10 Oepera 1 BTOMMB iX y MOpI 1 CHAIMB yC1 JepeB’siHI BO3H.
[cnaHmi movyanu MaHivYHO TIKaTH, BUPILIMBIIM, 1110 B HUX MOOYBAJo I[iJIe aHTIIMChKE
HOJTYMILE.

Tak 1 ocenuBca 6apoH Mronxray3eH y Jlongoni. OqHak oAHOrO pa3y BIITKY
BIH CXOBaBCs Bijl CliekH Yy ykepJii rapMmaTu. OqHakK, Ha 4eCTh IEPEMOTH HaJT 1ICTIAaHIISIMHU
rapmaiil CTpeJIbHYB — 1 OapOH, MPOJIETIBIIM B POJI1 SiApa BIYyYUB TOJOBOIO Y KOIHUIIIO
CiHa, MPOJIEkKABIIU TaM 0€3 CBIOMOCTI Tpu Micsll. TUIbKKM BOCEHHU, KOJIA POOITHUKU
po3rpibanu CiHO BWJIAMH, BiH TPHIIOB JO CBIJOMOCTI 1, BIAaBIIM Ha TOJIOBY
rocrno/iapro, BOUB MO0, YUM CEJISTHU TUTBKU 3P,

OCHOBHMMH PEUOBHHAMHU, BIJMOBIIAJIbHUMH 3a 3alaX CBIKOCKOIIIEHOI TPaBU €

1uc-3-TeKCeHIaneTaT (cipana) Ta Iuc-3-rekcenans (3miBa) (Puc. 3):

Puc. 3. PeyoBuHM, 1110 HAZAKOTH 3aMaxy CKOLICHIN TPaBi

2.1. 3 [0mMOMOror TPhOX PEaKIliii MOKaXITh BJIACTHUBOCTI IIMX PEUYOBHH 5K

HEHACHYEHUX allpAeTiay Ta ectepy. Takox Bi1oOpasiTh iXHI TpaHC-130MepH.
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2.2. lllomo HaBegeHUX PEYOBUH, BKaXITh HEBIPHE TBEPHKCHHSI:

a) OOuABl PEeUOBUHU MPUEAHYIOTH MO MOJEKYIJ OpoMy B peakiiii 3 OpOMHOIO
BOJIOIO

0) rexceHuIaneTaT € MiKKJIACOBUM 130MEPOM OKTEHOBHX KHUCIIOT

B) IIpu peakiii 14 r anpaerigy 3 OpOMHOIO BOJIOIO YTBOPIOETHCS aIyKT MacO0
24r

r) [{uc-3-rexcenans (371iBa) BCTyMaE B allbJOJIbHO-KPOTOHOBY KOHJICHCAIIIIO 3
YTBOPEHHSM HECTPSXKEHOTO0 HEHACUYEHOTO MPOAYKTY

) IIpu 030HOMI31 IHC-3-TEKCEHAMIO YTBOPIOIOTHCS MPOITOHOBA Ta MajOHOBA
KHCIIOTH

2.3. MonuuM umcioM € Maca ifofy y rpamax, o mpHemHyeTbes 10 100 r
HEHACUYEHOI CHONYyKU. UM BIIPIZHAIOTHCA WOAHI 4YHCIA JUIsl BKAa3aHUX CIOIYK?
Yomy?

3. 3uameHuTHil MauapiBHUK DiHHE 3ampocuB MIoHXTay3eHa y eKCIEIUITIT0
Ha [liBaiynuit Ilomroc. Jlopororo Ha ekcnieauIlio Hamaiu 0111 BeaMmeai. MroHxray3eH
BIJIBEPHYBCS Bijl BeIMeIsl, 110 HA HHOTO HaraB OyB, 1 BiJIpi3aB y HbOT'O TPH TajbIll HA
Ho31. Toil BiamycTuB Horo, 1 MroHxray3eH 3actpenuB ioro. Konu BenmeniB crajuo
KUJIbKa TUCSY, OapOH OJSTHYB Ha cebe pyHO O10T0O BenMels 1 BOMB yCiX HAmaJHUKIB
yIapoM HOXa y TOTWIHIO. Y TiACYMKYy, kopabenb a0 IliBHiuHoro Ilomoca He
JUWIIOB, OCKUIBKY TYIII BEAMEIB BUSBUIIOCS 3a0araTo AJisg MPOJAOBKEHHS IJIaBaHHS,
OJIHAK CaJIbJI0 BHUSIBUJIOCS HAJ3BUYANHO MO3UTUBHUM — 3 BEAMEIB 3HSIU XyTpa, a
TYIIKH — 3 1JIN.

Tymkamu O1IMX BeAMEAIB Ta TIOJICHIB 3a3BUYail XapuyBajuCs MMIBHIYHI
Hapou. JKuinu BOHHM B ir1Ty.

Iriy — 3umoBe kU0 eckimociB Ipernanii, Kanaau ta Ansicku. BeakaeTnscs,
[0 €CKIMOCH BUKOPHCTOBYBaNM iy e 3 | Ttucsuonitra no H.e. lle GanemomiOHa
nmoOyaoBa giamerpom a0 4 M (piame — 10 9 M) Bucotor A0 3,5 M i3 JbA0BHX a00
CHITOBHUX LIETJIMH, 3aKPIIUICHUX MIXK COOO0 IIapoM OCOOJIMBOTO THUITY CHITY — TakK
3BaHoro ¢ipHy. ToOTo, Mo cyTi iry — XaTHMHKA, CTBOPEHA 13 LErJIuWH 3 BOJH,

«KCOEMCHTOBAHUX» MK cO00I0 BOAOIO.
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3a moNSPHUM KOJIOM HE BECh CHIT BCTUTA€ PO3TaHYTH B JITHIM mepiof («BiuHa
MEp370Ta»), 1 TOPIIHIA CHIT BKPUBAETHCS TOBCTUM IIIAPOM CBIKOTO CHIry, 1
CTHUCKAETHCA MDK HHUM 1 IIapOM IAKOBOTO JbOAY. B pe3ynbTaTi yTBOPIOETHCS (ipH.
['ycruHa GipHY ckIagae B cepenabomy 0,6 r/em’

3.1. TlosicHiTh, YoMy CHIT, ¢ipH Ta Jig € popMaMu BOAU y TBEPJAOMY CTaHI.

3.2. lomo cHiry, dGipHY Ta IOy BKaXKITh HEBIPHE TBEPIXKCHHS

a) [Ipu TaHeHH1 IEBHOT MacH JIbOy YTBOPIOETHCS BOJIa MEHIIIOTO 00’ €My

0) IIpu TanenHi pipHy Macor 42 r yrBoproioThcs 70 r Boau

B) ['ycTriHA BOAM BUIIA 32 TYCTUHY CHITY, PIpHY Ta JIbOTY

r) Ipu piskoMy HarpiBaHHi 1601y 10 TemmepaTypu moHax 150° yTBoproeThes
BOJIsTHA Tapa

1) [Ipu TanenHi QipHy Macoro 54 r yrBoproerbesa 90 r Boau

3.3. Ilpu tanenHi neBHOT Macu GipHY YTBOPUIOCS BOAU Ha 72 T OLIbIIe, HIXK
Oyso ipHy. 3HaIITh TOYATKOBY Macy (GipHy

4. [ToBepHyBIIKCH A0 AHTIT 0apoH MIOHXTay3€H BXKE JyMaB BIJIMOBHTHCS
BIJI TIOJIOPOKEH, aX OCh HOro OaraTwii poaud 3axOTiB B3SATH HOTO B EKCIEIUIIIIO
[TiBnenHrMu MopsiMu y MOLITYKaX BEJIETHIB.

Konu BoHM mMBYTH, KOpaOeib MOTpAIUIL€ Yy IITOPM, IO 3AiiiMae HOTo [0
Micsmg. Tam Horo oOTOUYyIOTH BEIHMYE3HI YYyJOBHChKA, IO JIETUIM BEpXH Ha
TPUTOJOBHX opJiax. Penpka B HUX Oyna 3aMicTh 30p0i, MyXOMOpPHU 3aMiCTh IIMTIB,
’KUBIT HaraJyBaB Bajli3y, HOBI MEIIKAHI[l POCIU SIK TOPIXH, a B CTApOCTI TaHYJIU Y
MOBITPI.

OCHOBHUMH CKJIaJHHKAMU OUIKIB € aMIHOKHCIOTH. HaWBaXKIUBIILIMMU UIA
KUBUX ICTOT € O-aMIHOKHCJIOTH — MOXIAHI TNinuHy. Bei Oinkm, mo iX cHUHTE3ye
OpraHi3M, YTBOPIOIOTHCS 13 20 0a30BUX aMIHOKHCIOT, 3 SKHX TUIbKH YacTHHA
YTBOPIOETHCS OPTaHi3MOM. 3 1HIIOTO OOKY, MOPYIICHHS HAJAXOKCHHS BIMOBITHUX
aMIHOKHUCJIOT 13 XapuyBaHHSM MpPHU3BOAUTH JO TMOPYIIEHHS (YHKIIOHYBaHHS
opranizMy. OJHaK, SKIIO JAEsIKl 13 aMIHOKHCJIOT € He3aMIHHUMH, TO 1HII TPUHAMaTH B
Ky pU3UKOBAHO 1 HAaBITh CMEPTEIHHO HEOE3MEUHO.

Opnniero 3 Takux amiHOKHUCIOT € i10oreHoBa (Puc. 4). Bona € omnum 13
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OCHOBHHMX KOMIIOHEHTIB OTpYTH Myxomopa (Amamita muscaria). Ha3zsa kucnoru
MMOXOUTH BiJ] IMOHCHKOI HA3BU MyXOMOpY (100TEHTyTaKe).

[Ipoxonsun uepe3 rematoeHuedaniunuii 6ap’ep, BOHA BIPOBAIKYETHCS B
6iocuHTE3 OLIKY y TOJIOBHOMY MO3KY, IPU3BOASYHU IO HEBIABOPOTHUX 3MiH y pOOOTI

LIEHTPAIIbHOT HEPBOBO1 CUCTEMHU.

O
OH

N\ / NH.

HO

Puc. 4. I6oTeHOBa KHCJIOTA

3 iHmoro OOKy, $K KOMIIOHEHT BIJIBAPYy MYXOMOpPIB 13 MPSIMOIO
MICUXO0AKTUBHOIO JII€0 BOHA BXKUBAJIACS Y MAJIUX KIJIBKOCTSX I11€ BIKIHTAMHU

4.1. TlpoumtocTpyiiTe TpbOMa PEAKIIISIMU BJIACTUBOCTI 100TEHOBOT KHCIIOTH K
aMIHOKHCIIOTH Ta TE€TEPOLMKIIYHOI CHOJMYKH 13 MIpUAUHOBUM aTomMoMm Hitporeny.
3anuiiTh CTPYKTYPY ABOX MOKJIMBHUX IBITTEP-HOHIB 100T€HOBOI KHCIOTH.

4.2. Illono i160T€eHOBOT KUCIOTH, BKAXITh BIpHE TBEPIXKCHHS

a) [0oTeHOBa KHCIOTa MPOSBIISiE€ CKOPIII KUCIOTHI, HI>K OCHOBHI BJIACTUBOCTI, 3
OrJIsiAy Ha MPUCYTHICTh MIPUIUHOBOTO aToMy HiTporeny y nukii

0) IboreHOBa KHCIIOTa € 3aMIlIEHUM ITOXIAHUM HE3aMiHHOI aMiHOKHCIIOTH
aNaHIHY

B) Ilpu peaxiiii 100T€HOBOI KHUCIOTH 3 JIyTOM CUIb yYTBOPIOETHCS TUIBKH 3a
KapOOKCUIILHOIO TPYTIOI0

r) [0oTeHoBa kucimoTa Macorw 79 r npu peakilii 3 Kajlii riIpoKCUI0M Macor 56
I YTBOPUTH CLIb Macoro 98 r

r) I0oTeHoBa KkuciaoTa, AK 1 1HII 0O-aMIHOKHCJIOTH, BCTYIAa€ B PeEaKIiio 3

Kynpywm (II) rigpoxcumom in statu nascendi, 3 yTBOpeHHSIM KOMITJIEKCHOI COJi
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4.3. Tlmomose Timo myxomopa Baxkuth 300 r. flka MacoBa yacTka 160TEHOBOT
KHCJIOTH Y HhOMY, SKITO MIPY B3a€EMOJII1 KHCIOTH, Maca SKOi JTOPIBHIOE Maci KHCIIOTH,
IO MICTUTBCS y Tpubi, 3 METAJIeBUM HATPiEM YTBOPIOETHCS BOJEHB, IO 3a H.Y.
3anoBHIOE Tipaminy 21 cM 3aBBUIIKK. B OCHOBI mipaMigy JeXHUTh KBaapaT, a
anodema mipamigu gopisaioe V541 cm?

5. OneopesnH KalcuKyM, Takox Bigoma 3a abpesiatyporo OC a6o OK — e
BUTSDKKAa TOCTPOro mepiro. BoHa 3acTOCOBYEThCS apMi€lo, MOMILIEI0, a TaKOX
UBUTPHUME JIFOJBMH JUISl 3aXHCTy BiJl TBapuH Ta CamMOOOOpOHHU. 3a3BUYAN
3aCTOCOBY€ETHCS B (DOPMI CIIPEIO.

['octpi mouyTTs nmpu koHTakTl 3 OK moB’s3aH1 13 HasBHICTIO minepuny (Puc. 5)
ta Karcainmay (Puc. 6). Ti cami pe4OBUHU MICTATHCA 1y PEAbIIl, SIKY BEJIETHI, SIKUX
3ycTpiB MIOHXray3eH, BUKOPUCTOBYTH sIK 30poto. IlinmepuH € neTko peyoBUHOIO 13

PI3KUM 3armaxoM. 3a mkanor roctpotu CkoBiuia oMy npucBoene 3HaueHHs 100000

Puc. 5. [linepun

5.1. [IlpountocTpyiiTe MNPUHAIEKHICTh MINEPUHY JO aMiiB KapOOHOBUX
KHCJIOT Ta BTOPMHHHUX aMIHIB 3 JIOIIOMOTOIO peakilii MMepuanHy 3 KapOOHOBOIO
KucioTor. I[losicHiTh, YoMy KapOOHOBa KHCIJIOTA, aMmifloM SKOi € TINEpUH, €
CUWJIBHIIIIOIO KUCJIOTOIO 32 alleTaTHY Ta 1HII amidaTiudHi KapOOHOBI KUCTIOTH

5.2. lllomo minepuHy, BKOXIiTh HEBIPHE TBEPIXKEHHS

a) IlinepuH € HEHACHYEHOIO OPTaHIYHOK CIOJYKOI i3 KyMYJbOBaHHMH
MOABIHHUMU 3B’ sI3KaMU

0) IlinepuH € HEHAaCUYECHOI OPTaHIYHOIO CHOJYKOIK 13 CUCTEMOIO CIPSIKEHUX

MOJABIMHUX 3B’ SI3KIB
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B) B 15 r nminepuny MicTUTBCS 1 / 19 Mot

r) IlinepuHn € apoMaTUYHOIO CHCTEMOIO, SIKa JIETKO BCTYNMAa€ B PEAKIII0
eJIeKTpO(UILHOTO 3aMIICHHS, 3 OIJISAy Ha MPUCYTHICTh Y OCH30JbHOMY KUJIbII
OpIEHTAHTIB MEPIIOTO POAY

r) IlimepuH MICTUTH (parMeHT CIOJIYKH, IO YTBOPIOETHCA TPH T1APYyBaHHI
HIPUIUHY

5.3. [Ilpu nii MeTaneBoro HaTpit0 Ha KapOOHOBY KHUCIOTY, MOXIAHUM SIKOI €

HIiNepUH YTBOPUIIU BOJICHbB, KU 32 HOPMaJIbHUX YMOB 3allOBHUB MOCYJUHY B (popMi

npsmoi mipamizu 21v2 cM 3aBBHIIKH, B OCHOBI SKOi JIGKHTh KBajpar. Anodema
nipamigu JOpiBHIOE 42 cM. 3HaAWAITP Macy MINEpUHY, IO YTBOPIOETbCA 13 Ti€l XK
HaBAKKU KapOOHOBO1 KUCIIOTH.

6. OxkpiM minepuHy, CIOJIYKOIO, sIKa HaJa€ TOCTPOTH MEPI0 Ta PEIblll €
kancaimma (Puc. 6). Moro ¢parMeHT TakoX BXOIWTH IO CKIamy PALy OTPYHHHX

PEUYOBMH, 110 CKJIa1at0Th yacTuHy OK.

He”” U\NM H,

CH,

Puc. 6. Kancaiuun

3a mkanow CkoBuULIa KarcailluHy TpUCBOeHO 3HaueHHs 16 000, sxe
BBYKAETHCS CTAaHIAPTOM

6.1. Tpboma peakuisiMH MPOUTIOCTPYNUTE BIACTUBOCTI KallCailuHy K (eHOy,
eTepy geHoy, aMily Ta MOX1JHOTO aJIKEeHY

6.2. Illomo kamcainuHy, BKaXKiTh HEBIPHE TBEPIKEHHS
. . : 1
a) 61 r karncailuHy BIJIIOB1IaI0Th < MOJTb

0) Kancainun € amigom (3-meTokcu-4-TiipokcudeHis1)eTaHOBO1 KUCIOTH
B) Kamcainun 3uebapsiitoe OpoMHy BoAy Ta po3unH Kamiii mepmanranaty
r) Kamcainma BcTymae B peakilifo eIeKTpo(UILHOTO 3aMillleHHs JIeTIie 3a

OC€H3€H, OCKIJILKM MICTUTh OpieHTaHTH | pony
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r) Y kancaillMHy € LHC-130Mep, SKUH BIAPI3HAETHCS TOJIOKEHHIM
130MPOITUTBHOTO PaJMKATY BIIHOCHO TUIOIIMHHM ITOABIHHOTO 3B’ SI3KY

6.3. 3HaiiAiTh Macy KallcailluHy, J1€10 Ha KWW MEeTajJeBOro HaTpil0 MOKHA
3aIIOBHUTH BOJHEM IOCYIMHY B (hopMi mpu3Mu 324/3 ¢M 3aBBHILKH, SKIIO B OCHOBI
MIPU3MH JIS)KUTH TPABIIIBHUN MECTUKYTHUK 31 CTOPOHOTO 42 CM.

7. B nactynmHOMy miaBaHH1 6apoH MIoHXray3eH IUIMB Ha HaliBpPO30UTOMY
rOJUIaHJChKOMY KOpalii MopeM, sike HecmoAiBaHo ctajio OinmuM. Lle Oymo moioxo.
Kopabenb npucrtaB A0 OCTpoBa 13 roJIaHACHKOTO CUPY, /i€ HaBITh BUHOTPATHUMN CIK
OyB HacmpaB/i MOJIOKOM, a PIKH OyJIM HE TIILKH MOJIOYHUMH, a i1 TUBHUMH. MiCIIEB1
XKUTEN Oy TPUHOTMMH, a ITaXW BUJIM BEIWYE3HI THI3/Aa. 3a OpEXHIO MAH/IPIBHHUKIB
TYT >KOpPCTOKO Kapanu. Komu xopabOenb BIAIUIMB, MTAaXW JIBi4l BKJIOHWJIHCS BCIiJ 32
HUMU.

OCHOHMM MOJIOYHHUM I[yKpOM € JIaKTO3a — JIUCaxapuj, IO CKIAJaeThes 13
3QJIMIIKIB TaJaKTO3U Ta TIIOKO3U. Y JIOACBKOMY OpraHi3Mi 3a MEepepoOKy JaKTO3H
BIIMOBIZIa€ €H3UM JIaKTa3a, SIKUW CIPHUSE TIAPOJI3y JAKTO3H, MICIS YOro Mij €0
MOJIOYHOKHUCIIMX OaKTepiil TIII0KO3a TEPETBOPIOETHCS HAa MOJIOYHY (JIaKTaTHY, 2-
rigpokcunponanoBy) kuciory (Puc. 7). Came BOHa € OCHOBHUM MPOAYKTOM

MeTabo0J113My BYTJIEBO/IIB.

OH

Puc. 7. JlakTaTHa (MOJIOUHA) KHCJIOTA

o >k 10 6€3/1aKTO3HOr0 MOJIOKA, MPU3HAYEHOTO IS JII0/IeH, HETOJIepaHTHUX
JI0 JIaKTO3W Yepe3 BIJACYTHICTh MPUPOJIHOTO BHUIJICHHS JIaKTa3d, TO BOHO MICTHUTH
OJIHOYACHO JIaKTa3y Ta JiakTo3y. JlakTo3a mpu mMpoMy T1APOIIi3y€ TPUPOTHUM YHHOM
Ha MoHocaxapuau. Came TOMy O€37aKTO3HE MOJIOKO TPHUBAJIOTO 30epiraHHs
COJIOJIIIIE, HI’K 3BUYAliHE.

7.1 Tproma peakiisiMd IPOLTIOCTPYUTE BIACTUBOCTI 2-T1IPOKCUTIPOIIAHOBOT

KUCIOTH K  TIAPOKCUKUCIOTH. YoMy  2-TiIpOKCUMNPONAHOBA  KHUCJIOTAa €
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JIBOXOCHOBHOIO TIpYM B3a€MOJIl 3 aKTHMBHHUMH MeETajlaMH 1 OJHOOCHOBHOIO MpH
B3a€MO/II 3 JIyraMu

7.1. lomo 2- riapOKCUIIPONaHOBOI KHUCIOTH, BKaXKITh HEBIPHE TBEPIXKCHHS

a) 2-T1JPOKCUITPOIIaHOBA KUCJIOTA B/BIYI JIETIIIA 32 TIIOKO3Y

0) 2-TiApOoKCUIpoIaHOBa KMCJIOTA 3/1aTHA YTBOPIOBATH SIK €TE€PH, TaK 1 €CTEPH

B) 2-T1IPOKCUIIPOITIAHOBA KUCIIOTA MICTUTh JB1 KapOOKCHIIBHI TPYIH

I) 2-TIAPOKCUIPONAHOBA KHUCIOTa — TMPOAYKT YaCTKOBOTO OKHCHEHHS
1,2-npomnanaiony

I) 2-T1IPOKCHUIIPONIAHOBA KHCIIOTAa — MPOAYKT TIAPOI3y 2-XJOPHPONaHOBOI
KHCIIOTH

7.2. Ilpm nii Ha 2-TIAPOKCUMNPONAHOBY KHUCIOTY METAJIEBOTO HATPIIO

YTBOPIOETHCS BOJIEHb, IO 3a H.y. 3allOBHIOE MOCYAUHY B (hopMi IpsiMOi MPU3MH

28+/3 cM 3aBBUIIKK. B OCHOBI IIPH3MH JIEXKHTh AENBTOIN 3i cTopoHamu 16 i 12 oM i
KyroM Mikx croporamu 120°. 3HaiimiTh Macy IJIFOKO3H, TigpoOTi3 sKOi acTh
BIJINOBIJIHY Macy 2-T1JIpOKCUIIPOIIAHOBO1 KUCIOTH

8. OpHi€ro 13 pe4oOBHH, IO JAIOTh OCOOJUBUMN 3arax T'OJUIAHIICBKOMY CUDPY
€ 2,3-0OyTaHaioH — HaWMpOCTIMIMKA TUKETOH, TaKOX BIIOMUM K mianeTwi. BiH €
MPOJIYKTOM OKHMCHEHHS 2-0yTuHYy PyTeHiil TeTpaokcuom:

C4H5 + RUO4 -> C4H602 + RU02

Y mpuponi (B TiM 4MCii 1 Yy CHUpi) BiH 3’SIBIISIETHCS TOJIOBHO K MOOIYHUI
POIYKT OpOAIHHS, a TAKOXK AK MOOIYHUN MPOAYKT OiocuHTe3y BalliHy. OKpIiM cUpY
BiH TAKOX TPAIUIAETHCA B IEAKUX COPTaX MMBA — TAKUX SIK aHTJIHACHKHM €1b.

JloBroTpuBaiuii Ta 4acTU BAMX MapiB JlaleTuiIy (HApUKIad, PYU HArpiBaHHI
MONKOPHY Y MIKPOXBUJIBOBIN T€Ul) MOXKE CHPUYUHHUTH OOMITEpYIOUUid OpPOHXIOMIT
(3amasieHHs OpOHX10J1), BIIPOJOBXK SKOTO OpPOHXIONHM 3BYXKYIOThCS BHACHIIIOK
b16po3y.

8.1. 3anmumriTe TpH iHIII peakiii oTpuManHs 2,3-0yTanaioHy. BeeniTs #oro B
peaKIlito BITHOBJICHHS.

8.1. Illomo 2,3-OyTanaioHy, BKaXiTh HEBIPHE TBEPKECHHS:
) ) ) 1
a) 2 T 2,3-0yTaH/Ii0HY BIAMOBIAIOTh 23 Mok

82



0) 3a H.y. 2-0yTHH, 3 SIKOTO OJICPKYIOTh 2-0yTaHIi0OH, - 1€ Ta3

B) 2,3-OyTaHIli0H — MPOAYKT OKHUCHEHHS 2,3-0yTaHai0dy, BITOMOTO TaKOX SIK
2-0yTUJICHTJIIKOJIb

r) 2,3-0yTaHaioH pearye 3 TIAPOKCHIAMIHOM 3 yTBOPEHHSIM J10KCHMY, MIO
YTBOPIOE KOMIUIEKCH 3 HOHAMU METaiB

r) 2,3-OyTaH/IIOH BCTyIla€ B PEAKIII0 OKHUCHEHHS TUIbKH Yy AYXKE YKOPCTKHUX
YMOBaX.

8.2. Ilpu oxkucHeHH1 2-OyTHHY Maca PYTEHIWBMICHOI CIIOJYKH 3MEHIIIHIACS
Ha 48 1. 3HalITh Macy yTBOpeHOro 2,3-0yTaHai0Hy

Q. Jlo mosieu xMeno B €Bponi Oysio MoIIMpeHe TpaB’sHE abo JepeBHE
NUBO, BIJJOME 3a HIJIEPJIAHJICBKOIO Ha3BOwO «rproit» (Hia. Gruit). [dns rprodty
BUKOPUCTOBYBAJIMCS ATOAM SUTIBUSA, MIAKIPHY SUIMHKOBY CMOJIy, aHIC, MYCKAaTHHM
ropix, KOpUIS Ta 1HIII, a TAKOXK ME].

VYV HUKHBOHIMEIBKUX KH31BCTBaxX, Hizepianaax ta benwrii (mia icmanchbKuM, a
MI3HIIIE aBCTPIMCHKUM YHPABIIHHAM) MPaBO Ha OE3MUTHY TOPTIBIKO IPIOMTOM Maju
TITBKU JIO3BOJICHI MICIIEBUMH YpsJaMH TOPTIBIl. [HIN Maiy crjiadyBaTH MiCIIEBHI
MOJIaTOK. 3 MOSBOIO XMEJII0, Ha KWW MOJaTKOBE 3aKOHOAABCTBO HE JIISAJIO, TOMUT Ha
IPIOWT MOYaB 3HIKYBATHCA, 0COOMUBO B yacu Pedopmariii, KoJiv rproiT acoriroBaBCs
3 KaTOJUIM3MOM Ta abconoTusmMoM. Lle mpu3Beno 10 MOSBH «3aKOHY MPO YUCTOTY
MMBa», SIKAW 1 KpUMiHANI3yBaB BUPOOHUIITBO IproMTa Ha mpojax. He3Baxaroun Ha
1€, TOHI3yl04Ya 1 aHTHOKCUJAHTHA il XMIJIBHOTO TMHBA 3aJUIIAETHCS — 3 OTJISAY Ha
HAasBHICTh B HbOMY MOJI()EHOIBHOI CHOJIYKH, IO MPUCYTHS 1 B €KCTPAKTI SJIMHU, a
TaKOX B 11 XBO1, Ha{al04YM 11 EKCTPAKTy aHTUOKCUJAHTHUX BJIACTUBOCTEM.

[lieto cromykoro € mirneatanon (Puc. 8), Ha3Ba sIKOro MOXOAWUTH BiJl POJOBOI
Ha3BH stiuHM (Picea) -

OH

HO

OH

Puc. 8. IlimeaTanona
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9.1. Tproma peakuisiMH MPOUTIOCTPYWTE BIACTUBOCTI MIII€ATAHONY SIK
JBOXaTOMHOTO (DEHOITY, apOMAaTUYHOI CUCTEMH Ta HCHACHYCHO1 CIIOJTYKU

9.2. Ilomo mirearaHoay, BKaXiTh HEBIPHE TBEPIXKCHHS
) ) 1 )
a) 27 T BiJIMOBIIAlOTh 5 MOJTb MilieaTaHoITy

0) I[limearanon 3ue0apBIIIOE OPOMHY BOAY Ta po3unH Kamiii mepMaHraHaty

B) IlinieaTanon yrBoproe 3abapBiieHui KomIuieke 13 cosimu @epymy (111)

r) [lireaTaHos JIeTKO BCTyMHAa€E B PEAKIIo eeKTPO(PIILHOTO 3aMIIIeHHS

r) Ilinmeatanon yTBOpIoe K eTepu, Tak 1 ectepu. [Ipm mpomMy B peaxiito
BBOJISITH (DEHOJIAT

9.3. 3maiimiTe Macy mileaTaHoy, IO, B3AEMOJIIOYH i3 METAJIEBUM HATPIEM
3aMOBHIOE 32 H.y. MOCYANHY B GopMi npu3Mu 35 cM 3aBBUILIKU. B OCHOBI mipaminu
JICKATh [ApaenorpaM, CTOPOHH SIKOTO IEPeTHHAOThes mig kyrom 150° a
OicekTpuca, NpoBeJeHa 10 OLIbIIOI CTOPOHHU BIATUHAE HA HIN BIAPI3KU JOBXHUHOIO 4 1
12 cm.

10. TIIpomec BHpOOHWIITBA NMHBAa — JOCTATHHO CKJIQJHHMA, 1 Bl XIMIYHOTO
CKJIaJly CUPOBMHHU 3ajiekaTb HOTro CMakoBl SIKOCTi. J[I’KKOBe NHBO BBa)Ka€ThCS
AKiCHIIUM (1, BIATIOBITHO, TIOPOXYKMM) 3a IUISAIKOBE. [le moB’si3aH0 13 MPUCYTHICTIO
y JIDKKOBOMY MHBI HEHACMYEHUX KETOCHHUPTIB, (GOPMYIH SKUX 300pakeHl HIK4e

(Puc. 9):

S oH
V
HO
(6] OH
(6]
I'ymyanon JlynyJion

Puc. 9. I'ymyJ10H Ta JIynyJiOH

10.1. Inentudikyiite B ckiaal 000X CIOIYK OKCUT€HOBMICHI (PYHKIIIOHAIbHI
Pyl Ta HEHAacHYeHl 3B’s3kM Mik aromamu KapOony 1 mnpoidtocTpyiTe

BIJIMOBIIHUMH PEAKIISIMU 1XHI XIMidHI BJIACTUBOCTI. [lOKakiTh 4M € MOXKIIWBICTH
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YTBOPEHHSI B HUX BHYTPIIITHLOMOJIEKYJISIPHOTO BOJTHEBOTO 3B’ SI3KY

10.2. Ilomo 060x crosyK, BKaXKiTh HEBIPHE TBEPIKEHHS:

a) 'yMyJoH MiCTUTh acuMeTpu4HUi aToM KapOoHy y 1miecTUUIeHHOMY UK

0) O6unBi cromyku 3HeOapBIIOIOTH OpoMmHy Boxay 1 po3umH Kamii
NepMaHraHary, 10 BKa3ye Ha iX HEHAaCHYEHUI XapakTep

B) KuciotrHi BimacTUBOCTI 000X CIIOJYK MPOSIBICHI Kpallle 3a BJIACTHUBOCTI
OJTHOATOMHHX CITUPTIB, 3 OTJISy HA BIUIUB CIPSDKEHOT CUCTEMU TOJIBIMHUX 3B’ SI3KiB
Ha T1APOKCUIIBHI TPYIH

r) OOuABI CHOJYKH € apoOMaTUYHHMMM 1 JIETKO BCTYHAalOTh Y PEAKIIIIO0
3aMIIICHHS

1) OOUIIBI CIIONYKH OKHUCHIOIOTbCS PyTeHIN TETpOKCHIOM 3 YTBOPEHHSIM
TeTEPOLUKIIYHUX CHOIYK BITOMUX K «OKCUPAHI)

10.3. B nmaGoparopii € aBlI CkissHKA. B onHIM 3HaXOAUTHCS TYMYJIOH, a B
1HIIM — mynynoH. [lpu nii MeTaneBoro aqtoMiHII0 Ha KOXKHY 31 CKISIHOK YTBOPHUBCS
OJIHAKOBHI 06’eM BOIHIO. Moro OyJI0 1OCTAaTHBO ISl TOTO, IIOOU 3alIOBHUTU COOOIO
nocyauHy B (hOpMi MPU3MH, B OCHOBI SKOT 3HAXOJUTHCS PIBHOCTOPOHHIN TPUKYTHUK
CTOpoHOI0 8 cM. Bucora mpmsmu 70+/3 cM. 3HaiiliTh Macy OKpeMO KOXHOTO i3
KOMIIOHEHTIB MHBA.

11. Mironxray3eH MmoBepTaBcs 3 IUIaBaHHS Ha KopaoOusi 6e3 Kommacy Ta mar 1
3yCTpi4aJid pI3HUX MOPCHKHX 4ydoBHCbK. OpHa pubda, BTaMOBYIOYM CIHpary,
IPOKOBTHYJIAa Kopabenb. B yepeBi pubu Oysno myxke OGarato kopaliiiB, 10 BOHA iX
npokoBTHya Oymna. Komm Boma cmama, MroHxray3eH 31 CBOIM  KaIlmiTaHOM
NO3HAWOMMIIKCS 13 YUCICHHUMHU MOPSKAMHU 3 YChOTO CBITY, $IKI XOTIJIM BUPBATUCA
HA30BHI.

bapon 3ampomnoHyBaB MPUTPUMATH TAaIIeKy pUOW BiAKPUTOIO, MOCTABUBIIU
CTOpYMa JIB1 HAWOBIII Ta HAWBUII MAaUYTH TakK, 1100 KOpadJli BUPBAJIMCHh HA30BHI.

Buiimosimu 13 nameku pubu, kopadii onuHuiucs y Kacniiickkomy Mopi, Kyau
puba notpanuia Oyna miA3eMHUM KaHajioM. TyT MIoHXray3eH MOCHIIIUB Ha Oeper,
3asIBUBIIIH, 110 TIPUTOJ 111 HHOTO BXKE JTOCUTb.

Opnak BapTo Oyj0 OApOHOBI BUIUIMCTH Ha Oeper, sIK HMOro oapasy aTaKyBaB
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BEJIMYE3HUN BeIMilb. MIOHXTay3eH CTHCHYB JIallM HACTUIBKU CHJIBHO, IO BEAMIIb
MoYaB PEBITH, 1 TaK MPOTPUMAB TPH JIHI 1 TPH HOYI, 100 BEAMih TIOMEpP 3 TOJOMIY,
OCKUJIBKH HE MIT' CMOKTATH Jiaiy. BigTo 11 k0/ieH BiAMIIb HE MaB CMUIMBOCTI HallaCcTH
Ha JoTenHoro 6apoxa!

Hapasi Kacmiiickke Mope TOCTYNOBO MiuJIi€, 3 OTJIAAy Ha 3MIHCHHUH
kiniMatiyHuii pexuM. Boma 3 Kacmiro mepexoguts y 3artoky Kapa-Boras-Ton
(TypxmeHicTaH), i€ BUIAPOBYETHCS 1 3aX1THUMHU BITpaMH MEPEHOCUTHCS y BHYTPIIIHI
MaTEpPUKOBI palilOHU, HE MOBEPTAIOUMCh Ha3aJ y Mope. BoHO € OJHHMM 13 OCHOBHHX
CBITOBHX JIXKEpes MipaOiIiTy.

IcTopiss BIIKpUTTS 1BOTO MiHEpaly € Jyxe IikaBoro. Y 1626 porii
rolutanHachkuii XiMik Moranu-Pynonsg I'mayGep 3aXBOPiB Ha «yTOpPChbKY JIMXOMAHKY
- BucunHui Tud. bynyun y micti Holimraar, BiH OyB BUMYILIEHUH 3aTpUMATUCA TaM,
OCKIJIbKM TOBHICTIO BTPATUB ameTUT. TOl MICLEBI KHUTENl MOPaJAWIA MOMY BUIUTU
BOAM 13 JDKEpesia, pOo3MilleHoro Hemonaimik. Tak BiH 1 3pobuB. lle #oro i
BpATYBaJjo0.YCl0 HacTynHy 3umy [nmayOep BUBYaB CKJajJ MIHEPATbHOI BOAU 13
JpKepesia i BUSBUB HEBIIOMY Ha TOM Yac CiJib, IKY BiH Ha3BaB «4yJecHOO» (iar. sal

mirabile). 3pixcu 1 Ha3Ba MiHepary — MipaOLIIT.

[Ipoitnuio 22 poku.

VY 1648 poui 'mayOep mpoBOIMB JOCHIA 3 YTBOPEHHS XJIOPUAHOI KHUCIIOTH,
oOpobmsitoun Hatpiit xnopua cynbdatHoro kuciororo. Ak ke ['maybep 3auByBaBcs,
OTPUMABILIM MPU CUIILHOMY HAarpiBaHHI 3HaiOM1 0111 KpUCTalIM COJll, 0 ioro Oyia
BpsatyBaia. Lle 6yB Harpiii cynbdat. 3 ornsany Ha 3acnyry ['mayOepa y BIAKPUTTI Hi€l
comi, 11 Ha3Bamu [nmayOGepoBoro. CydacHa Hayka YTOYHHIJIA CKJIaJ MiHepaly
MipallIiTy 1 MPUCBOIOE HA3BY «TJIayOepoBa CLIb» Ta «MIpaOLIIT» KPUCTATIOTiApaTy
Hartpiii cynedary, oHa choMa 3a Macoro SKoro npurajae Ha HaTpiid.

11.1. 3naitmite  dopmyny riaayOepoBOi  coii Ta  3HAWIITh  Macy
KpUCTaTI3allIHOT BOAM B OJTHOMY ii MOJII.

11.2. llogo Hatpiéi cynbdaTy Ta MOr0 KPUCTAIOTIAPATy, BKaXKITh HEBIPHE

TBCPIAPKCHHA:
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" . : . 90
a) MacoBa yacTka BoJu B TJIayOepOBiii COJi BIAMOBITaE IpOOOBI Tt

. . . : .7
0) MacoBa yacTka cynb(aT-iioHy B I71ayOepoBiil ol BiAMOBIAaE TpOOOBI =

B) 23 r ri1ay0epoBoi coJli BiANOBIIAIOTH i MOJIb

r) Hatpiit cynbdar — mpoayKT B3aemMojil HATpid TIAPOKCUIY 3 CYIb(HaTHOIO
KHCIIOTOIO — SIK PO3BEJICHOIO, TaK 1 KOHIIEHTPOBAHOIO

r) Ilpu B3aemojii MeTaJeBOro HATPil0 3 KOHIIEHTPOBAHOK CYIb()ATHOIO
KHCJIOTOF0, OKpiM Hatpiii cynbdaTy yTBOPIOETHCS TaKOX ra3 3 HEIIPUEMHHUM 3aI1aXxoM

11.3. Ilpm nmii HaBaXKW HATPIFO HA PO3BEIACHY XJIOPUAHY KHCIOTY
YTBOPIOETHCS BOJIEHB, 1110 3a H.y. 3alI0BHIOE MIPSIMOKYTHUIN Napaselienines] po3MipamMu
8x16x25 cm. 3HaiiTh Macy TriayOepoBOi CoJil, 0 MICTUTh CTUIBKH X Hatpiro,
CKUTBKH Y BIJIMTOBIAHIN HaBaXKIIl.

12. Cunapom MioHXTay3eHa, TakoXX BIIOMHA 3a  (pa3eooriaMoM
«3anajieHHs1 XUTpoIIiBy. [le CuMyIsITUBHUI MOBEAIHKOBUMA PO3Jaa, B SKOMY JIFOJMHA
CUMYJIO€ a00 ITYYHO BHUKJIMKAE B cebOe CHUMITOMHU XBOpOOHW, OO0 NPUBEPHYTU
yBary, OTpuMartu AOMOMOTY, CHUMIIATII0 1 MCUXOJOTIYHY MATpUMKY. 3 1977 poky
BUIUIAIOTh TaKOX JI€JeroBaHUN CUHAPOM MIoHXray3eHa, KOJU JIIOJIMHA CHUMYIIIO€
CUMITOMH Y 1HIIOL JTFOAUHU, HAIP. JUTHHU.

[HKONMM TmalleHT NpuiiMae TEBHI PEYOBUHU IS TOro, 100 CUMYJIIOBaTH
CUMIITOMH PI3HUX XBOpPOO — ax J0 BTpaTH CBigoMocTi. Hampukiman, rirokosy i
AlEeTOH — JUIsl CUMYJISILII CUMOTOMIB IIyKpoBoro aiadery. [{ns cumynsuii reminapesy
Ta PeaICTUYHOTO 3allaMOPOYEHHS Ta rapsiuku — npoMertasut (Puc. 10).

VY cepiani «Jlokrop Xayc» € emizof, B SKOMY NaIll€HTKa, CHUMYJIOIOUU
CUMIITOMHM PI3HUX XBOpPOO MpHiiHSIA KOJNXIUMH. Y MIACYMKY, XayC IOCTaBUB il
JiarHo3 «cuHApOM MIoHXray3eHa» 1 3aJHIIUB 3a Mekamu JikapHi [IpuHCTOH-
[Tnetinc6opo.

CaM mpoMeTasWH 3aCTOCOBYBaBCS I MPHUCKOPEHHS  HApKo3y Ta

CUMITOMAaTUYHOMY JIIKYBaHHS aJIePT1YHUX PEaKIlii.
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Puc. 10. IIpomerazun

12.1. Tproma peakuisiMH TPOLTIOCTPYHTE BIACTUBOCTI MPOMETA3MHY SK
TPETUHHOTO aMiHy Ta MOX1IHOTO (DEHOTIA3UHY

12.2. Illogo mpomMeTa3uHy, BKaXXiTh HEBIpHE TBEPHKCHHS:
. : 1
a) 4 r npoMeTa3uHy BiANOBIAAIOTh —; MoIlb

0) [IpomeTrasuH He € apOMaTUYHOIO CHUCTEMOIO, OCKIJIbKM apOMaTHYHICTh HE
30epIiraeThes B yCIX HUKIIYHUX (parMeHTax

B) [Ipomerazun micTuTh mipoibHUN reTepoaroM Hitporeny. Apomartuyne
eleKTpo(UIbHE 3aMiIlICHHS MOJIETIICHE

r) [IpoMerasun pearye 13 ankiuIrajJoreHiaMd 3 YTBOPEHHSM UYETBEPTUHHUX
coJien

1) OKuCHEHHs TpoMeTa3uHy 3a aToMoM Cynb(dypy IpHU3BOIUTH 10 YTBOPEHHS
crepiy cyiab()OoKCHIy, a MOTIM — CyJIb()OoHy

12.3. 3HaiiaiTh MacoOBi YaCTKH BCIX €JICMEHTIB Y TPOMETA3HHI.
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Abstract. The study analyzed powder materials to obtain wear-resistant
coatings. Field tests for wear resistance were conducted using the method of friction
between two surfaces. The tests were carried out on the universal test bench SMC-2
at a rotation speed of 200 rpm. A pressure of 100 kgf was applied to the test sample.
The wear resistance test cycle comprised 200,000 revolutions, with lubrication
provided through the drop method. Special powders were used in the experiment,
including PG-SR3, PN55T45, and PR-Ni70Cr17S4R4 + 20% PT-AI5N with a
PT-AISN under layer. The selection of wear-resistant coatings was based on the
analysis of the following properties: adhesion strength of the coating to the base
material, wear resistance of the coatings, hardness, and porosity. Metallographic
analysis of the structure of plasma coatings obtained from powders PG-SR3,
PN55T45, and PR-Ni70Cr17S4R4 + 20% PT-AII5SN with three different plasma
heater power levels (10 kW, 15 kW, and 20 kW) indicated that the densest and most
reliable coating among those studied is the coating made from PR-Ni70Cr17S4R4 +
20% PT-AISN powder. Therefore, there is no need to increase the heater power
beyond 15 kW when spraying this type of powder. The research concluded that when
obtaining wear-resistant coatings, the optimal choice is PR-Ni70Cr17S4R4 + 20%
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PT-AIISN powder with a PT-AISN under layer.
Keywords: plasma coating, wear resistance, properties, structural composition,

phase composition.

Introduction

The structure of a material formed under various thermodynamic factors has a
significant impact on its properties [1-3]. Applying a coating to the surface of a
material involves creating a relatively thin layer from another material, aimed at
improving the surface properties of the base material (substrate), complementing
other methods such as heat treatment or alloying [4-6]. Surface restoration of
materials undergoing tribological processes is a critical challenge in modern materials
science [7-9]. The process of restoring the surfaces of various materials has become a
necessity due to various scientific and technical reasons [10, 11]. For instance, the
demand for materials is partly met by using materials with rejuvenated surfaces
[12-14]. Additionally, surface restoration allows for continued use of components that
are not entirely worn out [15]. Furthermore, restoration contributes to material
savings in the production of new machinery, as restoring components requires 20-30
times less material compared to manufacturing them from scratch [16, 17].

One of the most effective methods to combat wear is the application of
protective coatings [18]. This approach creates a composite material that combines
the strength of the base material with the high durability of the outer layer (coating),
which can withstand environmental exposure and contact loads. In recent years,
thermal spray coating methods have become increasingly popular. This is due to their
versatility, allowing for the application of various coatings with minimal thermal
Impact on the base material, enhancing the reliability and durability of machine parts
and mechanisms by increasing their resistance to wear, while also restoring the
dimensions of worn-out components. Additionally, these methods help conserve
high-alloy steels and non-ferrous alloys, as they enable the replacement of parts made
from these materials with components made from standard-grade steel or cast iron

with applied coatings.
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One of the most effective methods for thermal spray coating is plasma arc
coating with powdered materials. The practical use of this technology in various
engineering fields demonstrates its broad potential in terms of material, energy, and
labor resource savings.

Objective and problem statement Given the above, the aim of this study is to
determine the characteristics of plasma coating used for material restoration to
Improve their wear resistance. The work explores the processes of forming the
structure and properties of plasma coatings applied using powdered materials with
varying chemical compositions.

Material and methods Coatings with high hardness are achieved by spraying
PT-Yu5N powders with a final layer of PR-Ni70Cr17S4R4 + 20% PT-AISN,
PG-SR3, and PN55T45 (Table 1). The PT-AISN powder is known for its high wear
resistance, as well as its resistance to corrosion and impact loads. These powders are
used for surface restoration and as a base layer for applying harder coatings. Coatings
made from PR-Ni70Cr17S4R4 powder exhibit insufficient resistance to abrasive
wear, but the addition of 20% PT-AI5N powder enhances their abrasive resistance.

The PG-SR3 powder is used for cladding and coating components subjected to
intense wear at temperatures up to 600°C and under aggressive environments. The
PN55T45 powder (with a melting point of 1240°C) is utilized as a wear-resistant
coating for shaft-type components due to its high resistance to alkaline and oxidizing
environments.

For spraying coatings on steel samples used in crankshaft manufacturing, an

argon-nitrogen plasma generated on the UPU-3D installation was employed.

Table 1
The composition and properties of the investigated powders

Powder Composition Hardness

PT-AISH Ni —14.2%, Al — 0.18% 210 HB
. C —0.8-1.2%, Si — 3.8-4.5%, Cr — 16-18%, B — 3.1-4,0%, Fe <5 %, Niisa | 55-60 HRC
PR-Ni70Cr17S4R4 base 534 — 601 HB
PG- SR3 C - 0.4-0.7%, Si — 2.5-3.5%, Cr — 13.5-16.5%, B — 2.0-2.8%, Fe <5 %, Ni | 44 —48 HRC
is a base 415 - 461 HB
. . 55-60 HRC
PN55T45 C—-0.07%, Fe — 0.2%, Ti — 43-47%, Ni is a base 534 601 HB

The main quality criterion for plasma coatings is the adhesive strength between

the coating layer and the base metal, which depends on several factors. Adhesion
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primarily depends on the surface preparation and the properties of both the applied
coating and the base metal. Residual stresses can also impact the adhesion strength.
Results and its discussion As illustrated in Figure 1, compressive stresses (os)
in the coating may lead to additional stresses (cA) directed toward the base metal.
The resultant compressive force (cD) can exert pressure on the sidewalls of the

thread profile, potentially causing a stressed state in the applied coating.

SR EERARRRR )

Fig. 1. Occurrence of coupling stresses.

Thorough surface preparation and pre-heating of the component to 200°C,
along with uniform and gradual cooling, help prevent shrinkage and delamination of
the coating from the base metal. The adhesion strength of the coating to the base
metal was assessed through a pull-off test using adhesive (adhesive bonding test).

The wear resistance of materials and coatings is largely determined by their
microstructure, as it defines the dislocation nature of wear. Wear resistance was
measured using the SMC-2 machine, designed for wear testing and evaluating the
antifriction properties of materials during sliding and rolling friction at normal
temperatures. The machine used sample pairs of the types "disk-to-disk", "disk-to-
block™, and "sleeve-to-shaft". Comparative tests to determine the adhesive strength of
coatings using an adhesive bonding test were conducted. The following materials
were used for plasma spraying: PG-SR3, PN55T45, and PR-Ni70Cr17S4R4 + 20%
PT-AI5N with a PT-AI5SN underlayer. To assess the properties of each material, three
samples were prepared, with dimensions in accordance with DSTU standards. Before
testing, they were conditioned for 16 hours. The tests were conducted on a tensile
machine at a temperature of 20°C, and the results are shown in Figure 2.

The material PR-Ni70Cr17S4R4 + 20% PT-AISN showed the highest result
(maximum adhesion strength of 52 MPa), but with significant variance in the

measurements. Therefore, the material PN55T45 is preferred, as it showed less
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variance in results while maintaining sufficiently high adhesion strength.

z 2

—_— —_——

o PG5R3

—=-PNS5T4S

PR-N70X1754R4 +
+20% PT-YSN

Connection strength, MPa

1 2
Trial

Fig. 2. Results of materials testing for adhesion strength.

Comparative tests were conducted to evaluate the wear resistance of materials
using the two-surface friction method. The tests were carried out on the universal
SMC-2 testing unit. During the tests, the rotating sample was spun at a speed of
200 rpm, with a pressure of 100 kgf applied to it. The test cycle consisted of 200,000
revolutions, and lubrication was applied using the drip method.

The samples for rotation were cut from a crankshaft without a coating layer, as
well as with a coated layer from the alloys PG-SR3, PN55T45, Cr20Ni80, and
PR-Ni70Cr17S4R4 + 20% PT-AISN (with a coating thickness of 0.3-0.4 mm),

without surface machining. The results of the experiments are presented in Table 2.

Table 2
Results of Wear Resistance Tests Conducted
A couple of tests Wear, grams Total wear, grams Total wear, grams Total wear, grams
Ne rotating stationary Friction moment, Friction moment, Friction moment,
/1 sample sample kgf*cm Friction kgf*cm Friction kgf*cm Friction
coefficient coefficient coefficient
Steel 45 (without
1 surfacing) 0.037 0.0513 0.0880 15-16 0.10-0.11
Steel 45 (without
2 surfacing) + PG-SR3 0.1023 0.0855 0.1878 15-18 0.12-0.26
Steel 45 (without
3 surfacing) +PNS5T45 0.069 0.0860 0.1479 18-19 0.10-0.12
Steel 45 (without
surfacing) + PR-
4 NI7T0CI17CAPA + 20% 0.030 0.0405 0.0705 15-16 0.10-0.11
PT-AISH

The analysis of the obtained results indicates that the material that wears out
the fastest is PG-SR3, as shown in Table 2. The best wear resistance results were
achieved with the material pair of St45 (without coating) and PR-Ni70Cr17S4R4 +
20% PT-AISN.

An analysis of the microstructures of plasma coatings obtained from PG-SR3,
PN55T45, and PR-Ni70Cr17S4R4 + 20% PT-AI5N powders, using different plasma
torch power levels (10 kW, 15 kW, and 20 kW), as illustrated in Figures 3 and 4,
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revealed the following characteristics:

— All samples exhibit a layered structure, typical of sprayed coatings,
resulting from the formation process where molten particles impact a solid surface.

— The presence of pores and non-metallic inclusions in the form of oxides
and nitrides was identified, arising from the interaction of the powder with nitrogen
plasma and the contact of heated powder with oxygen from the air that enters the
plasma jet.

— The densest coating was obtained from PR-Ni70Cr17S4R4 + 20% PT-
AI5SN powder, and to maintain high quality, a heater power of 15 kW is sufficient;

higher power is not necessary.

Fig. 3. Microstructure of plasma coating obtained from PG-SR3 powder at
different plasma torch power levels: a - at 10 kW; b - at 15 kW; ¢ - at 20 kW,

%200 magnification.

a b C

Fig. 4. Microstructure of plasma coating obtained from PR-Ni70Cr17S4R4 +

20% PT-AI5N powder at different plasma torch power levels: a - at 10 kW,
b - at 15 kW; c - at 20 kW, x200 magnification.
An analysis of the microstructures of plasma coatings from PG-SR3, PN55T45,
and PR-Ni70Cr17S4R4 + 20% PT-AI5N, along with studies on the adhesion strength

of the coating to the surface, hardness, wear resistance, and porosity, indicated that
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the best coating for restoring crankshafts is Ni70Cr17S4R4 + 20% PT-AI5N.

Conclusion

1. The studies showed that the most common types of crankshaft wear are the
wear of connecting rod journals (96%) and main journals (94%). Other forms of wear
include keyway wear (50%), wear in the hole for the guide pin (17%), crankshaft
bending (10%), and the occurrence of cracks (7%).

2. It was found that the most effective technology for crankshaft restoration is
plasma spraying. Among the powders used for spraying, the following are
recommended for comparison: a PT-Yu5S5N underlayer with a final layer of
Ni70Cr17S4R4 + 20% PT-AISN (where PR-Ni70Cr17S4R4 is very hard, thus adding
20% PT-AISN improves its wear resistance), as well as PG-SR3 and PN55T45.

3. An analysis of the microstructures of plasma coatings made from PG-SR3,
PN55T45, and PR-Ni70Cr17S4R4 + 20% PT-AI5N, along with tests for adhesion
strength, hardness, wear resistance, and porosity, indicated that the best option for
crankshaft restoration is Ni70Cr17S4R4 + 20% PT-AI5N.
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Annotation: The research is aimed at developing a mobile information
platform for enhancing and improving users' cognitive abilities. The use of the
proposed mobile information platform contributes to increased learning efficiency
through a personalized approach and adaptive technologies that consider individual
user needs. The development of the mobile information platform integrates modern
technologies and innovative learning approaches.
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innovations.

Introduction. Among the different types of mobile applications, it is worth to
highlight those aimed at developing cognitive abilities of its users, as well as
broadening their horizons and increasing the level of education. Such software
products offer considerable value in the light of the fact that digital technologies have
become an integral part of our lives from an early age. They are able to make a
significant contribution to the intellectual foundation and personal development of an
individual.

Applications like the those mentioned above are a great alternative to
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traditional learning, as they combine the educational process with entertainment,
presenting the information in an interactive format. This allows to stimulate the
upgrade of intellectual skills discreetly and make users interested in self-development
in a subtle way.

Therefore, this approach can be referred to as informal education, a natural
learning process that accompanies us throughout our lives. It complements formal
and non-formal education, helping to quickly acquire relevant knowledge and skills.
To gain success in today’s fast-paced modern world, self-study should be considered
a key habit.

Nowadays informal education plays an important role due to the rapid
development of technology and changing requirements for the common skillset of a
person. People have no choice but to commit to lifelong learning to remain
competitive. Thanks to the Internet and digital technologies, the opportunities for
informal education have expanded drastically. The main advantages of informal
education include flexibility and freedom of choice, absence of stress from
assessment and the relevance of the obtained expertise.

Thus, the development of a mobile information platform with the purpose to
improve users' cognitive abilities is not only relevant today, but also a certain
contribution and enhancement of their informal education processes.

Item. The main purpose of the development is to create and implement a set of
technologies to support and stimulate informal education. The latter is aimed at
improving the cognitive abilities of the individual by providing with an accessible,
personalized mobile platform that ensures the efficiency of independent learning
activities.

The main focus of this development is to establish an environment that will
promote critical thinking, memory, logic, creativity and information processing speed
using modern methods of gamification and adaptive learning.

The principal attention is paid to the implementation of adaptive learning tools
as an educational approach in which the process of learning and personal

development is closely connected with individual characteristics, level of knowledge,
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learning style and pace.

Results and discussion. Modern mobile platforms are targeted at a wide
audience consisting of multiple age groups [1]. Due to the variety of mobile
applications offering an extensive range of functions, they are used by people of all
ages - from preschoolers to pensioners. The popularity of the mobile platform is due
to a number of reasons.

One of the main advantages of mobile platforms is their accessibility [2]. In the
modern world, almost everyone has a smartphone or tablet, which makes it easy to
install and use mobile applications. Other important factors are the portability of
mobile devices, the absence of the need for a wired connection, a large number of
specialized thematic applications, and the possibility of mobile communication.
Every year, the popularity of mobiles continues to grow, gradually surpassing
desktop devices. Due to their ease of use and availability, smartphones have become
the most widely used platform in the world.

In addition, gamified mobile applications usually have a lower entry threshold,
meaning they are easier to use in comparison with desktop applications. Most mobile
apps are designed is a way that would allow users to pass the onboarding stage
quickly and effortlessly, making the them as convenient as possible for learning,
entertainment, and work.

The developed mobile application combines the genres of a jigsaw puzzle and
a conundrum. It is aimed at a both children and adults. The main goal of the app is to
develop cognitive abilities, such as critical thinking, memory, logic, creative skills,
information processing speed, as well as to broad the knowledge horizon.

The application is also ideal for an older audience that enjoys puzzles and is
interested in educational content related to historical events, nature, art, technology,
and other areas. A wide range of thematic categories allows each user to choose what
best suits their interests. The built-in system of automatic selection of puzzles
simplifies the learning process and encourages taking new tasks.

The visual elements of the application are specially designed in a cartoon style,

which contributes to the better development of cognitive abilities. The main game
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mechanic is to assemble digital puzzles. It offers a convenient format that greatly
simplifies the process for users of all ages. This makes the presented application a
relevant choice for both children and their parents.

The process of assembling puzzles improves visual perception skills, develops
hand-eye coordination due to the need to accurately place image elements. In
addition, this activity helps to strengthen memory, stimulates creative thinking,
increases concentration and attentiveness, which are important factors in the
comprehensive development of the individual.

The functional characteristics of the developed mobile application are as
follows:

Boot screen — when the application is launched, a splash screen with the logo
and name of the application is displayed. At this point, the main software components
are initialized to ensure a quick transition to the main menu without delays.

Personalization at the first launch — during the first launch, users are taken to
the onboarding screen where they can choose their preferences. This allows you to
personalize the gaming experience. All subsequent launches after loading will
immediately redirect the user to the main menu.

Main menu contains the main interface elements that allow you to go to the
game encyclopedia and the puzzle solving mode.

The mechanics of collecting puzzles are implemented through interaction
with the touch screen. Drag and drop mechanics are used for the puzzle pieces. The
algorithm analyzes the correct placement of the element on the field. The screen also
shows a sample image to be assembled. For the successful completion of the puzzle,
users receive a reward — a game currency in forms of puzzle pieces.

Hint system is a feature to help in case the user struggles to solve the puzzle.
Users can activate a hint that will facilitate the game process.

Tactile feedback — device vibration is used to indicate the successful
placement of puzzle elements. The intensity of the feedback varies depending on the
user's actions.

Localization system — the application supports English and Ukrainian. The
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entire user interface and textual information will be translated into the selected
language.

Data storage — the information about the user's progress is stored using the
PlayerPrefs Unity library and serialization of data into JSON format. This ensures the
stable preservation of settings and achievements between game sessions.

The processing of user input data is uninterrupted, minimizing possible screen
locks or program stops. To ensure the stable operation of the application, there is a
vast error handling architecture that reacts to possible issues during the gameplay.

User data is stored on the device where the application is installed, allowing the
user to potentially find and edit progress data. The program takes into account
possible errors in the parsing of the saved progress and fills in the necessary data
structures with default parameters in case of errors.

With the purpose to safeguard user progress data from unauthorized access, the
program obfuscates the locally stored information. Symmetric block encryption
algorithms and XOR encryption technologies are used.

Protection against software copying is provided by means of software signing
technologies with a keystore file required for app distribution. “Play App Signing”
system from Google provides reliable storage and protection of signing keys for
software resources.

The application’s codebase is written in the C# programming language within
Unity game engine framework [3]. The user interface is created using the built-in
Unity tools for working with graphic canvases and elements. The Addressable library
for resource management system was used to load various puzzle configurations.
Dependency injection is handled using Zenject library.

Collection of analytical data works through the integration of the Firebase
SDK, in particular, Firebase Analytics components. Artificial intelligence systems
were used to generate various design materials for the application. The storage of
level configurations with puzzles is implemented using Scriptable Object components
available in Unity.

The application is available for installation on Android 6.0 - Android 14.0
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platforms with support for API levels 23 to 34 and higher.

Conclusions. Presented mobile application has the following features:

Learning efficiency. Described mobile information platform offers a
personalized approach and adaptive technologies that take into account the individual
needs of users, which helps to increase the efficiency of learning.

Development of cognitive skills. The application is aimed at developing
critical thinking, problem solving, memory and attention through interactive tasks,
multimedia resources and gamification.

Accessibility and flexibility. Mobile platform provides access to the materials
of the developed application anytime and anywhere, making the learning process
more flexible and convenient for users.

Data collection and analysis. Integration of analytical tools such as Firebase
Analytics allows to track user progress, analyze their results, and adjust learning
strategies to achieve better results.

Data protection. The use of encryption and obfuscation methods ensures
reliable protection of user data from unauthorized access.

Innovative technologies. Artificial intelligence and machine learning
algorithms are used to create more efficient and personalized applications that
contribute to the development of users' cognitive abilities. Development of a mobile
information platform to improve users' cognitive abilities is a promising area that
combines modern technologies and innovative approaches for learning.
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Analytical modeling production processes motor transport enterprises is
important a tool for improving efficiency theirs work, optimization using resources
and support stable functioning. Modern trends development transport industries
require application scientifically justified approaches to management, forecasting
loads, planning logistic routes and evaluations economic efficiency enterprises.
Production processes motor transport companies include a wide range of tasks,
including whose organization transportation, technical service transport means,
planning routes and management staff [1, p. 197]. For them effective functioning
necessary to implement modern methods mathematical, simulation and

economic-mathematical modeling.

103



Mathematical models allow analyze big volumes data that relate to works
transport enterprises, and find optimal solutions for minimization costs and
maximization performance. They are used to determine optimal quantities transport
the means necessary for the implementation certain volume transportation, as well as
for planning technical maintenance and repair taking into account real loads and
operating conditions [2, p. 17]. Thanks to mathematical modeling can evaluate
efficiency different strategies fleet management and forecasting changes in traffic
flows depending on from economic situation, weather conditions or seasonal
oscillation demand.

Imitation modeling allows reproduce production processes of a transport
enterprise in a virtual environment and conduct experiments for search optimal
solutions. This gives opportunity to evaluate efficiency new logistics schemes, test
influence different factors on productivity works enterprises and find narrow places
in production processes. For example, simulation modeling maybe be used for
analysis workload routes and optimization their schedule, which contributes reduction
fuel costs and increase delivery speed. Also this approach helps to predict
consequences possible malfunctions transport systems, develop effective plans
actions in case accidents or unfavorable weather conditions that provides stability
transport transportation.

Economic-mathematical modeling plays important role in the process adoption
managerial solutions on road transport enterprises, allowing to evaluate financial
efficiency different production processes [3, p. 24]. It used for analysis costs for
maintenance and servicing of the fleet, calculation optimal structures transportation
tariffs, definition profitability different routes and forecasting economic risks. This is
especially true in conditions growth cost fuel, changes in legislation and increases
competition in the transport market services. Economical modeling allows optimize
costs enterprises, reducing financial risks and ensuring stable development.

One of key factors effective modeling production processes are the application
modern informational technologies. Geoinformation systems allow for precise

planning routes, analyze traffic flows and optimize logistics, using road data the
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situation in real time [4]. GPS-monitoring systems help control location transport
means that gives the ability to quickly adjust routes and minimize delays. Use
artificial intelligence technologies and big data analysis allows forecast transportation
demand, optimize distribution transport means and increase general efficiency works
enterprises.

Further development analytical modeling in transportation field opens new
opportunities for improvement production processes motor transport enterprises.
Implementation automated control systems transport flows, the development of
autonomous transport and the use of "smart" logistics algorithms will contribute
increase efficiency and competitiveness enterprises [5]. The use of an integrated
approach to analysis and modeling will allow motor transport companies not only
reduce expenses, but also to improve quality service customers, adapting to changes
market conditions.

Conclusions. Analytical aspects modeling production processes motor
transport enterprises are key to their stable development and improvement managerial
processes. Application mathematical, simulation and economic-mathematical
methods combined with modern informative technologies gives possibility much to
increase efficiency fleet operations, reduce operational expenses and provide

flexibility in acceptance managerial solutions.
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BUKOPUCTAHHSA KNN METOAY COPTYBAHHA PE3YJIBTATIB
ITEHTU®PIKALIII METAJIIB BUXPOCTPYMOBOIO PATIOTEXHIYHOIO
CUCTEMOIO

AOpamoBu4 AHTOH OJleKkciiioBHY,
K.T.H., 3aB. JJabOpaTopiero

KonopeB Anapiit AuapiiioBuy,
CTYEHT

Hignyonunii Borogumup OsekciiioBuy,
K.T.H., TOIIEHT

HanioHnanbHui TEXHIYHUNA YHIBEPCUTET
VYkpainu KIII im. Irops Cikopcbkoro

M. KuiB, Ykpaina

AHortanisi: IlponoHyeTbcs 1711 COpPTYBaHHS PE3yJbTATIB 1IE€HTUDIKAII]
METAJIIB BUXPOCTPYMOBOIO PaIOTEXHIYHOIO CHUCTEMOIO BHKOPHUCTAaTH aJITOPUTM
HaOmmkunx  cycimiB  (KNN). PosrmsHyTi kputepii, 3a SKUMH 3IiHCHIOETHCS
imeHTudikaiiss MeraniB, Ta OCOOJMBOCTI BHUKOpPUCTaHHS MeToay. Haeneni
pesynbTath 3actocyBaHHs Metoy KNN mist copTyBaHHs pe3ynbTaTiB BUMipIOBAHHS.

KuarouoBi cjoBa: ineHtudikaiiisi MeTaliB, BHUXPOCTPYMOBA paiOTEXHIUHA

cUCTEeMa, METOJIU COPTYBaHHsI, MeTo1 Hartomkuux cycimaiB, KNN meros.

Excnpec anami3z ckiamy MeTaleBUX OO €KTIB MOXKe 31HCHIOBATHUCS
BUXPOCTPYMOBOIO  pajioTexHiyHolo cuctemoro (BPC), mnpunmun mgii  gxoi
noOy/I0BaHUI HA YaCOBOMY Ta CIIEKTPAJIbHOMY aHajli31 CUTHAIY BIATYKY OTPUMAaHOTO
micisg B3a€EMOJIi €JIEKTPOMArHiTHOTO TIOJs, SIKE TEHEPYEThCA IMepeaBaIbHOI0
KOTYIIKOIO MPHUCTPOIO, Ta METAJIEBOr0 00’€KTY, B SIKOMY BOHO BHKIIMKA€ BUXPOBI
CTpyMU. AMmIunTyga Ta ¢asza CUTHAy BIATYKY 3alleaThb BiJ EJIEKTPUUYHHUX Ta
MarHiTHUX BJACTUBOCTEM MaTepialy, IO JO03BOJISIE MPU BIANOBIAHIN 00poOIIi
CUTHAJy 11eHTU(IKYBAaTU THUIl METally, 3 AKoro BuroronieHo o0’ext. BPC [1, c. 119]

Ha BIJIMIHY BijJ OLIBIIOCTI METAJOIIyKadiB, sIKi 31HCHIOIOTH Kilacu(iKallio Ha JBa
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Kjacu (Mar"HiTHI Ta HEMarHiTHI MeTalu), JO03BOJIsi€ 11eHTHU(IKYBaTH METalud B

Ile

imeHTUdIKaifHuX o03HaK (Tadi. 1), orpumanux BPC [2, c. 45] B pe3ynbrati 00poOKH

CepenuHI MHWX KJIACIB. MOB’SI3aHO 3 JIOCTaTHBO BEJHMKOIO  KUTBKICTIO

(a30BUX 3CYBIB CHTHAIy BIATYKY BIJHOCHO 30HAYBajbHOro curHaiy [3, c. 1174]

(rpadigno-tdpouii [2, ¢. 50] Ta cnexkTpaabHul MeTo U [2, €. 49] 0O6poOKH).

Taoauus 1
Indopmaniiini 03HAKH eAKUX MeTAJIIB

Ne| Tum merany | Koedi- | Koedimient | Ilnomra Hwxns Bepxns
I[IEHT CUMETPHUY- | CIEKTpa Mexa Mexa

K% HOCTI, Egyy | (mb-T), Sys | cmekTpa, f, | crmekrpa,

fy

1. | Crans 20 68.6930+ | -32.0409+ 1347.6+ 1.0458+ | 33. 0836+
0.6547 0.5760 15.2735 0.0294 0.6986

2. | Hikenb 40.2355+ | 29.4333+ 1388.6+ 1.5965+ | 31.6523+
0.4653 0.5808 21.1164 0.0276 0.6227

3. | Minp 46.0605+ | 26.3130+ 1398.2+ 1.3047+ | 34.5178+
0.5420 0.3408 20.3308 0.0179 0.2397

4. | Cpibno 9999 | 46.0726+ | 30.5019+ 1414.9+ 1.6986+ | 29.7957+
npoou 0.8573 0.5715 16.6777 0.1887 0.5054

5. | Cpiono 900 | 445013+ | 28.6745+ 1433.8+ 1.5747+ | 41.8266+
npoou 0.6461 0.6965 21.7229 0.0375 0.8666

6. | Cpiono 750 | 43.1244+ | 28.8233=+ 1427.8+ 1.9847+ | 39.1248+
nmpoou 0.4168 0.9360 22.4781 0.6955 0.5911

- A, .
e K% = 100%, A4, Ta A, — aMIUNTYyOd NEpUIOro Ta JPYyroro

1

MaKCUMyMY Tpad1dyHO-1Iu(DPOBOro 00pa3y MeTaiy.

KinbkicHl 3Ha4YeHHS mapameTpiB € 0a30BUMH 1HGOPMATUBHUMHU O3HAKaMU
METaJiB, sIKI BUKOPUCTOBYIOTHCS ISl aHAIII3Yy PE3yJIbTaTiB JOCIIKEHHS HEBIIOMUX
00’ekTiB. 3amauva iAeHTU(iKaIll HEBIJOMUX METATIIB TMOJArae B KIUIBKICHOMY
pO3paxyHKy IHMX O3HAK Ta IX TOpiBHSAHHI 3 0a3oBumMu. Ha OCHOBI TOpIBHSHB
poOOUTBCS BHCHOBOK Tpo Matepian 00’ekTy. lle mocTtatHbo ckiagHa 1 KpOIiTKa
po0oTa, sIKy MOKHA CITIPOCTUTH BUKOPUCTOBYIOUH MAITUHHI METO/IH.

Jlist aBToMaTH3alii mporecy ineHTudikaiii mpornoHy€eThCS BUKOPUCTATH METOT

nHaiommwkuux cycigiB (KNN, K-Nearest Neighbors), sikuii 3acHoBaHmii Ha TimoTesi

108



KOMITaKTHOCTi. BoHa nepeabdadae, 1mo po3TamoBaHi 0JM3bK0 OAWH 10 OJTHOTO 00'€KTH
y IMPOCTOP1 O3HAK MAIOTh CXO0K1 3HAUEHHS I[IJIbOBOT 3MIHHOT 200 HaJleXaTh 10 OJJHOTO
kiacy (quB. po3ain 1.6 B [4]).

MeTpuku BijicTaHEW € KIIOUYOBUMHU B METOI, OCKUIPKA BOHU BHU3HAYAIOTH,
HACKUIbKM OJIM3BKO OJIHA TOYKa (00'€KT) 3HAXOAMTHCSA A0 1HIIOI. Bubip MeTpuku
BIJICTaHl1 BIUIMBA€ Ha TOYHICTHh Kjacudikarlii, 0oCOOJHMBO SKIIO JaHI MAalOTh PI3HUM
Macmtab abo reometpito. Meton HatOmmkuux cyciaiB (KNN) € HemapameTpudHuM
METOJIOM KEpOBAHOT'O HaBUaHHSI, SIKUM KjacHu(]iKye TOUKH Ha OCHOBI iX OJIU3BKOCTI JI0
TOYOK TpeHyBaJdbHOI rpymu. KinbkicTh cycimiB K BuOHMpaeTbes emrmipudHO, 1100
MIHIMI3yBaTl MNOXMOKY MpOrHo3y. s po3paxyHKy OJM3BKOCTI BUKOPHUCTOBYIOTHCS
METPHKH BIJICTaHI.

Haii01s1b111 BXXMBaHUMHU € €BKJI1JI0BA, MAHXETTEHChKA Ta KOCHHYCHA.

EBkmioBa MeTpuka € CTaHAApPTHUM CIIOCOOOM BHUMIPIOBAHHS BIJCTaHI MiX

JBOMa 00’€KTaMU x ' Ta ' B MPOCTOP1 3 N O3HAKAMH:

n
dGy) = | @ =y
i=1

BoHa po3paxoBana juist JaHUX 13 JTIHIMHUMU 3B’ SI3KaMU Ta YyTIUBA 10 PI3HUIN
MaciTadiB MK O3HAKAMH.

MaHnxeTTeHChbKa BiJICTAaHb BUKOPUCTOBYETHCS B BHUIAJKY KOJU IUISAXH MIK
TOYKaMU OOMexeH1 "CITKOBUMH'" pyXaMd 1 BU3HAUYAETHCSA SK CymMa aOCONIOTHUX

PI3HMIIb MK KOOpAUHATAMMU:

n
dmanhattan(x,' y,) = lel, - ylll
i=1

KocunycHa wmeTpuka ITHOpYe MOJIyJb BEKTOPIB, 30CEPEKYIOUMCh Ha iX
HaANpsSIMKY, 1 BU3HAYAEThCSA K KyT MDK JIBOMa BeKTopaMu B N-mpocTtopi. ToOTO sK
Nno/110HICTh MI>K BEKTOPAMHM 32 KyTOM MI>K HUMH:

=1 %Y
\/Z?:1(xi,)2 : \/Z?:1(yl',)2

Bona Bu3Hauae mojiOHICTh MK BEKTOpaMH 3a KyTOM MK HUMH. MeTpuka

dcosine(x,ry,) =1-
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edeKTUBHA IS JaHWUX 13 PI3HUMH MacmTabamu ab0 TOJl KOJU BAXKIMBHHA KyT MIX
BEKTOPaMH.

VY 3amaui kiacudikaiii BaXxJIMBO TPAaBUIBHO BUOpaTH METPUKY, 100
3a0e3MeYNTH BHUCOKY TOYHICTh. [l 1boro Oynau TpOBEACHI MOPIBHSHHS TPHOX
MeTpuK. Pe3ynbTaTu mopiBHSHHS HaBelIeHI Ha puc. 1.

80 Comparison of Distance Metrics (k=3)

70 -

60 [

[
o

Accuracy (%)
5

[
o

Euclidean Manhattan Cosine

Puc. 1. Pe3yabTaTu NOPiBHSIHHA METOAIB
[IpoBeaemo copTyBaHHS 3 JOMOMOTOI0 KOCHHYCHOI METPHUKH, fKa IOKa3aia
Kpalll pe3ynbTaTtd. B HamomMy BUMaAKy KUIBKICTh 00’€KTIB — 1i€ KUIbKICTh METaJiB,
O JTOCHKYEThCs, (Ckimanae 29) a KiIbKICTh O3HAK I Kinacudikamii — (KUTbKICTh
iHpopMariitHux 03Hak). IX 1m’aTh. Po3pi3HEHHA NMPOBOAMIOCA 3a JBOMA TPYNaMHU:

«cpibio» Ta «He cpibioy. PesynbraTtn kiacudikaiii HaBeAeH] Ha puc. 2.
KNN Classification (Cosine Metric, k=3)

40

301

20

Feature 2
o

-10 -

-20 -

=30

O Non-Silver
X Silver
40 45 50 55 60 65 70 75
Feature 1

-40

Puc. 2. Pe3yabTaTi COPTYBAHHA METAJIB HA IBa KjaacH (cpidsio — He cpid.10)
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[IporpamMHui KOI AJIs1 COPTYBAaHHS HABEIEHO HUKYE:

% Data

X _vis = X(:, 1:2); % Using the first two features

Y _vis =Y; % Class labels

% Building a KNN classifier with cosine metric

k = 3; % Number of nearest neighbors

knnModel = fitcknn(X_vis, Y _vis, 'NumNeighbors', k, 'Distance’, 'cosine’); %
Cosine metric

% Constructing a grid for visualization

x_min = min(X_vis(:,1)) - 1; x_max = max(X_vis(:,1)) + 1;

y_min = min(X _vis(:,2)) - 1; y_max = max(X_vis(;,2)) + 1;

[X1Grid, x2Grid] = meshgrid(x_min:0.1:x_max, y_min:0.1:y _max);

% Predicting classes for the grid

gridData = [x1Grid(:), x2Grid(:)];

predictedGrid = predict(knnModel, gridData);

% Visualization

figure;

gscatter(X_vis(:,1), X _vis(:,2), Y_vis, 'rb’, 'ox’, 8); % Plotting original data

hold on;

gscatter(x1Grid(:), x2Grid(:), predictedGrid, 'mc', '.', 1); % Classification areas

legend('Non-Silver', 'Silver', ‘Location’, 'Best’);

title((KNN Classification (Cosine Metric, k=3)";

xlabel('Feature 1');

ylabel('Feature 2');

hold off;

% Cross-validation

cvModel = crossval(knnModel); % Cross-validation

cvLoss = kfoldLoss(cvModel); % Calculating average classification error

cvAccuracy = (1 - cvLoss) * 100; % Accuracy in percentage

disp(['Model accuracy after cross-validation: ', num2str(cvAccuracy), '%');
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Jlna xknacudikanii BUKOPUCTOBYBAIMCA AaHl B3ATI 3 Tabmuwi 2 [5, c. 292], aka
3a CTPYKTYPOIO Ma€ TOM k€ BUTJISA mI0 1 Tabi. 1 Te3.

3acTocyBaHHS KOCUHYCHOI METPUKH JO3BOJIMIIO JOCSITHYTH TOYHOCTI 82,76% .
Ile cBimuuth mpo Te, mo mMeron KNN Moxke OyTH BHKOPUCTAHHM il COPTYBaHHSA
pe3yabTaTiB 1IeHTUdIKAIll MeTajiB BUXPOCTPYMOBOIO PaTIOTEXHIYHOK CHCTEMOIO.
BukopucTaHHs KOCHHYCHOI METPUKU J03BOJII€E €(PEKTUBHO PO3MOJIIUTH JaHl 3a
KJlacaMH, MiHIMI3yloun moxuOKy kiacudikamii. Hemomikom wmetomy KNN €
BUKOPUCTAHHS EMITIPUYHOTO 3HAUCHHS BEIUYMHU K, 110 BU3HAYa€ KiIJIBKICTh CYCiJIiB
Ta BUOUpAaETbCS Tak MO0 JUIsl MEPEBIPOYHOI TIPYNU 3HAYEHHS IOXUOKU OyJo
MIHIMJIbHUM. TOMy HampsMKOM NOJaiblIOl poOOTH MOXe OyTH YAOCKOHAJIECHHS
METOy Kiacuikallii MeTaliB JjIs1 ONTUMI3allil 3HadeHHs K, Tak sk omucaHo B poOoTi
[6, c. 45].
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HOBI EKOJIOTTYHI JOCJIJKEHHSI IEPCOEKTUB ICHYBAHHS
3EMHOI IIUBILJII3AILIT

3nanoBcbkuii Bosiogumup I'puroposuy
I-p TeXH. HayK, mpodecop,
KuiBchkuii HaIllOH. YHIBEpCUTET OYAIBHUIITBA Ta apXiTEKTypHU

Beryn. 3a ocranni 10 pokiB cTUXiiHI JMXa, CIPUYMHEHI 3MIHOIO KIIIMATY,
3aBAaJId 30UTKIB CBITOBIM €KOHOMIII Y po3Mipi 2 TpiH gonapis CHIA.

Mixunaponue enepretuuHe arenrctBo (MEA), momepeawsio, 1mo Cruieck
BUPOOHMIITBA YHUCTOI EHEPrii € OCHOBHOIO MPUYUHOIO, YEpe3 Ky CBITOBI KJIIMAaTUYHI
11Tl BCE 1I€ MepedyBarOTh y MEKax JOCSKHOCTI.

b podotu. [1job6 obmesxcumu 3pocmanns enobanvnoi memnepamypu 0o 1,5
epaoycis 3a Llenvciem, mu maemo wopiuno ckopouysamu ceimosi suxuou na 9%. /lo
2030 poky éonu maroms 3uuzumucs na 43% nopisnano 3 pisnem 2019 poky.

[Tpu 11bOMYy MaeMO MPOTPEC Y BUTISAI PEKOPIHOTO 3POCTAaHHS MOTYKHOCTEH
COHSYHOI €Heprii Ta TMepexoy BiJl aBTOMOOUIIB 3 JBUTYHAMH BHYTPIIIHBOTO
3rOpsIHHS Ha €KOJoriyHi enexkrpomoOumi. lle BigmoBigae muIsiXy 10 HYJIHOBUX
BUKH/IIB, a TAKOX TUIAHAM MPOMUCIOBOCTI 3 PO3TOPTaHHS HOBOT'O BUPOOHMIITBA JIJIs
HUX.

Pa3oM 1i €KOJOriYHO YHUCTI €HEPreTH4YHl TEXHOJIOTI MarTh 3a0e3NeunTd
TPETUHY CKOpOUYeHHS BUKUAIB 10 2030 poky.

AJne HaBITh HEBEJMKA 3aTPUMKa B CKOPOUCHHI BUKHUJIB MPU3BEJE 10 TOTO, 10
ro0anbHa Temneparypa nepeBuuTh 1,5°C npotsarom 50 pokis.

Y npomoBimi MEA MICTUTBCS 3aKiIUK JO «KOJOCAJIBHOTO HApOIyBaHHS
MOTY>KHOCTEM €KOJIOTIYHO YHCTOi EHEPreTHUKW», MIIKPIMUICHOrO0 BiAMOBITHOIO
MOJIITUKOIO, 1110 MPU3BEJIE 0 3HWKCHHS MTONMUTY Ha BUKOITHE TIAJIMBO HA 25 BiJICOTKIB
10 2030 poky.

Ane, SKIOI0O HasBHI Yy CBITI HaTOBI ¥ ra3oBl pOJNOBUIIA Ta BYTUIbHI
€JIGKTPOCTAHLIi MPalOBaTUMYTh O KIHLS CBOTO TEPMIHY CIYXOH, CBIT 3HAYHO

NepeBUILUTH CBii O6ananc Bukuais CO2.
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Ha pa3i nmoremninas Bxe carayino 1,2°C 1 CBIT yKe CTaB CBIAKOM ecKajarlii
CMEPTOHOCHUX 1 pyHHIBHUX €KCTPEMaIbHUX IMOTOTHUX SBUII.

Marepianu gocaikeHb Ta iX 0OTroBopeHHs. BueHi-ekoyioru Ta KJIiMaTOJIOTH
OYIKYIOTh, IIIO B IIOMY CTOJITTI TJI00abHA TeMIlepaTypa Moe migasaTucs Ha 2,5°C
BUIIE 32 JIOIHIyCTPIaJIbHUN PIBEHb, 110 MEPEBULIUTH Y3TOKEHUNA HA MI)KHAPOTHOMY
P1BHI IIIJILOBUM MOKa3HUK. [[03UTHBHUM € Te, 10 TOCATHYTO YIOJU MK KepiBHUKaAMU
MIHICTEPCTB EHEPTreTHUKM HaWOUIbII PO3BUHEHUX KpaiH CBITY NP0 NPUIHUHEHHS
eKCIUTyaTallli ByriJIbHUX €JIEKTPOCTAHINN Yy JPYTii MOJOBUHI TPUJILSTHX POKIB IILOTO
CTOJIITTA.

1. BB 3MiH KJIIMaTy Ha €KOJIOTTYHI MPOLECH

3MiHU KJIIMaTy MOXYTbh KPUTUYHO BIUIMHYTH HA OKEaHIYHI Tedii, MOPYIIUBIIN
TEPMIYHUI OanaHC y MOJSIpHUX perioHax. Lle cBO€rw Yeproro Moxe BUKIMKATH
KJIIMaTU4YHy KpU3y B €Bpori.

Komanma naykosiiiB 3 Polar Research Hub mociianna, sk TaHeHHS apKTHYHOTO
apoay y IliBHIYHMX MOpSIX MOKE MOPYIIUTH LUPKYJALID OKEaHy 1 CHPUYUHHUTH
Cepio3Hi KJIIMaTUYHI HACTIIKH.

HaromonryeTbcsi Ha BaXKIIMBOCTI MOAAIBIINX JAOCTIIKEHD JJIT BIOCKOHAJICHHS
KIIIMaTUYHUX MOJIEJeH Ta po3pO0KH aJIeKBAaTHUX €KOJIOTTUHUX CTPATETIH.

JlocniaHuKH TTpoaHami3yBalid APEBHI BiAKIAISHHS, K1 ITOKa3alH, 10 Y Mepio
OCTaHHBOTO MDKJIBOJOBHKOBOTO TOTEIUIiHHS Onmm3pbko 100 TucsS4 pokiB TOMy
3pOCTaHHSl TMPICHOT BOAM BiJl TAHCHHS JIbOJY 3HAYHO BIUIMHYJIO HA HUPKYIISIIIO
okeany. L{e nmpu3Beno 10 pi3KOro MoxoJioAaHHs y MiBHIYHINA €Bpori.

Pozramosani mix ['pennanzaiero Ta Hopserieto [liBHIYHI MOpPsSI € BaXXJIMBUMU
JUTSE TATPUMKH TEPMIYHOI piBHOBaru. BOHM BKa3ylOTh, MO 3MIHM COJIOHOCTI Ta
IIIJIBHOCTI BOJM BHACIIJIOK TaHEHHS JIbOAY MOPYIIYIOTh Tedii, 10 B KIHIICBOMY
pe3yNbTaTi BIUIMBAE Ha TJI00aJbHUM KIIIMAT Ta €KOJIOTTYHI 3MIHHU.

3a OoIiHKaMHu JOCHIIHUKIB, ApPKTHKA MOKE TOBHICTIO BTPAaTUTH JIbOJOBUI
nokpuB yxe 10 2050 poxy, mo npuBeAe 10 3aTOIUIEHHS 3HAYHOTO HU3WHHOTO
CYXOJO0JTy Ta Py IHIMUX KaTaCTPO(IUHUX SBHIIL.

2. KonrenTpariis mapHMKOBHX Ta3iB y CBITI 3HAYHO 3POCTAE
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SAx nosimomisie BcecBiTHs Mereoposioriuna opraxizamis OOH (WMO),
KOHIEHTpAIlls TapHUKOBUX Ta3iB y 2023 polli nepeBUInIa MUHYJIOPIYHUIN PIBEHb.

Ilpomscom 2023 poxy eenuxi euxkuou CQO2, cnpuuuneHni nooicedxicamu
POCIUHHOCI, | CKOPOYEHHS NO2TUHAHHSA y2leylo NicamMu Y NOEOHAHHI 3 8UCOKUMU
sukuoamu CO2 6i0 euxkonHoco nanuea y pe3yibmami JH0OCbKOI mMa NPOMUCIOBOL
OIAIbHOCMI CRPUSIU 30I1bUEHHIO 00CA2I8 NAPHUKOBUX 2A3186.

3okpema, cepeans konuentpauis CO2 na noBepxHi 3emuui y 2023 pori gocsiria
420 MITBHOHHMX YacTOK (ppm), MeTany — 1934 minbsapaaux dactok (ppb), a okcuay
azoty — 336,9 ppb. Lle 3acBiguye 3poctanss Ha 151%, 265% 1 125% Bix nonepenHix
npomucioBux (10 1750 poky) piBHIB.

Lle mae euxknuxkamu mpueocy He MINbKU GYEHUX, a U ) Heputy uepey
KepisHuymea Hauobitbuux ma nomyodichux oepoicas ceimy (G 20), OOH ma eciei
c8imosoi cnitbHomu. Mu s8H0 sioxunsemocs 8i0 docseHenns memu llapuzvkoi yeoou
wooo ympumauus 2100anbHo20 nomeniinua Ha pieni  1,5°C  euwe  6i0
00IHOYCMPIANbLHO20 PIGHA. 8 MO 4ac KOIU NIOBULYEHH meMnepamypu 6nausac Ha
Hawie dcummsi ma niaHemy.

AHani3 JaHMX 3acBildyye, IO TPOXH MeHIIe monoBuHM Bukuaie CO2
3aIIMIIAETBCS B aTMOcdepl, YBEpPTh MOTiMHae okeaH 1 aemio meHmie 30% - HazemHi
exocucreMu. lleli piBeHb 3HAYHO KOJIMBAETHCS y PI3HI POKU Yepe3 TakKi MPUPOJIHI
sBuma, sk "Enp-Hiapo" Ta "Jla-Hiaesg".

Ilpupoona minausicme Kiimamy idicpae 8eiuKy poawb y kpy2oooiey gyeneyio. ¥
HAUOIUNCUOMY MAUOYMHLOMY CAMA 3MIHA KIIMAMY MOdHce npuzeecmu 00 mozo, wo
eKocucmemu Cmamymos OLIbUWUM O0XcepenroM HNApHUKosux easie. Ak ceiouams
cmpaximausi nodxcedici y Kanigpopni ma inwux pezioHax. ico8i noicetci MONCYMb
npuszeecmu 00 30i1bUEeHHS BUKUOIB 8Y2leyto 8 ammocgepy, mooi K meniiuuil OKeaw
mooce nozanunamu menwe CO2. Omowce, Oinvwe CO2 mooxxce 3anuwamucs 6
ammocghepi i npuckopumu enobanrvhe nomenninHa. 3a nanumu  HarioHanbHOTO
yIOPaBIIIHHS OKEaHIYHUX 1 arMochepHux nociimkenb 3 1990 mo 2023 pik BIUIMB
MOTETUTIHHS Ha KJIIMaT Bij] MapHUKOBUX rasiB 3pic Ha 51,5%, mpudyoMy mpuOIM3HO

81% npupocty npunanae vHa CO2.
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BpaxoBytoun, mo CO2 3amumaerbcsi B aTMocdepi AOCUTH JIOBrO, PIBEHb
TeMIIepaTypu 30epiraTUMETLCS MPOTATOM KUJTBKOX JECSTHIIITH, HaBITh SKIO BUKUIA
MIBUKO 3MEHINATHCS JJO «YUCTOrO HYJIS.

3a3HayvaeThCs, M0 BOCTAHHE TaKa KOHIIGHTpAIlis Byrjelo Oyna Ha 3emii 3-5
MIJIBHOHIB POKIB TOMY, KOJIU Temreparypa O0yia Ha 2-3°C BHILOIO, a pIBEHb MOPS Ha
10-20 metpiB BUIMM, HiX 3apa3. 2023 pik cTaB HAMCHEKOTHIIIMM 3a BCIO 1CTOPIIO
CIIOCTEPEKEHbB, 10 MPU3BEIO O TOTO, IO CBIT HAOIU3HMBCS 10 MEXIi TJIOOATBHOTO
MOTETUTIHHSL.

3. HeBTimH1 ekoJIOri4H1 MPOTHO3M HEAAIEKOr0 MaitOyTHHOTO

KoMmm'toTepHe MozentoBaHHA, CTBOpeHe 100 3'sACyBaTH, K MapHUKOBI Ta3u
MOXXYTh IIBHIKO TMEPETBOPUTH IJIAaHETYy 3eMJIsl HAa TMEKEJIbHUM CBIT, TaKUi SK Ha
riaHeTi Benepa. Ilicis moyaTkoBHX cTafiil 3MiHM KiIiMaTy atMocdepa, CTpyKTypa i
XMapHUM TOKPUB IUJIAHETH 3HAYHO 3MIHIOIOTHCS, L0 MPHU3BOAUTH 1O CUIIBHOTO
napHUKoBoro egdekry. Skmo Ha 3emil riaolaibHa TeMIepaTypa 3pocTe Ha KiJIbKa
JECSTKIB TPpaIyciB, TO II€ MPHU3BENE IO TOTO, IO IMJaHETa CTaHE HEMPHUAATHOIO IS
AKUTTHL.

3emist BcTynuia B epy '"mioOanbHOro KUMiHHA". YChOTO 3a KUJIbKa COTEHBb
pOKiB TeMmriepaTypa Ha 3emii moske migBumutucsa a0 300-350 rpamyciB 1 HaBiTh
Ounbiie. 3aHAATO CUJIbHE MIJBUIINEHHS TEMIIEpaTypH, COpUYMHEHE €dEeKTOM, MOXKE
MPU3BECTH A0 BUIIAPOBYBAHHS OKEaHIB, YHACIHIJIOK 4YOro B arMocdepy MOTpanuTh
OaraTo BoAsHOI napu. Lle mpu3Beae 10 3HAYHOTO MOCHIIEHHS TAPHUKOBOTO €(EeKTY.

Yepes 3MiHy KIIMaTy 3emMiisi HAOMU3WiIaca NEPETHYTU Y [IbOMY CTOJIITTI HU3KY
NEPEeIOMHUX TOYOK, sIKI MO3HAYaTUMYTh HE3BOPOTHUM Mepexil A0 HOBOTO CTaHY
€KOCHCTEM Ha IUIaHEeTl, HaBiTh 3@ YCYHEHHS (DaKkTopy, 1110 10 HHOI'O MPHU3BIB.

JlocniKeHHs KOCMOCY J1ajld 3MOTY 3'ICYBaTH, 1[0 CTBOPUTH KHUTTS HEMPOCTO.
HaiironoBHime moTpiOHI MpaBWJIbHI XIMI4HI YMOBH. AJie IJisi CTBOPEHHS CKJIQJIHHUX,
PO3yMHHUX OpTaHi3MIB Ha IUIAHETI Ma€ ICHyBaTH BIIHOCHO CcTaOuIbHMiA kmimat. lle
JacTh 3MOTY PO3YMHOMY BHJY €BOJIOIIOHYBAaTH Y BUCOKOPO3BUHEHY TEXHOJOTIUHY

[UBLTI3ALIO.
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HoBi pocnmipkeHHS MOKa3yloTh, IO JIFOACTBO TIOTAaHO CHPABISIETHCS 3
MIATPUMAHHSIM CTa0UTHHOCTI KJTiMaTy Ha 3eMTi, [0 MOKE MPU3BECTH 0 MOTCHITIIHOT
3aru0ernl HaIIoro BUAY.

Y4eHi BU3HAYWIM KUTbKAa TMEPEJIOMHUX MOMEHTIB, SIKI HaJeXaTh J0 TEBHUX
MI00aJbHUX KIIIMATUYHUX CUCTEM, IO MATPUMYIOTh BITHOCHY CTaOUIBHICTD KJIIMaTy
Ha HaIIK IIaHeT!.

Jocmigauky Bugman 4 cToBOM cTaOubHOCTI Ha 3emui:  3axigHO-
AHTapKTUYHUN KpWXKAHUKM TUT, ['pEHIAHACHKUN KpW)KaHUN IIUAT, TPOIIYHI JIiCH
AMa30HKH, a TakoX ATIaHTUYHY MEPHUIAIOHATBHY TMEPEeKUIHY IHUPKYJISIIis
(Fonpderpim, sxuii  crnabie, o0OCOONMBO B OCTAHHE JBAALSTHIITTS; TasHHS
T5070BUKIB). Jli1 IMX Ta IHIMX KIIMAaTAYHAX YUHHUKIB HOCUTH KOMIUICKCHUM
xapakrtep. Tak, Hampukiaj, TasgHHS JIbOAOBHKIB Ta aicOepriB MNpPU3BOAUTH [0
3aTOIJICHHS 3HAYHUX HHU3WHHUX TEPUTOPIM OeperoBoi 30HM, SIKI MAIOTh BEJIMKE
COILlIAJIbHO-EKOHOMIYHE Ta I[MBLII3AIlHE 3HAYE€HHSA [UISL JIIOACTBA. Bcee 11€e
MIOCWIIIOETHCS. PYUHIBHUMHU OypsIMU Ta yparaHamH Ha CyXOJ0Jil 1 B OKeaHl, IlyHami Ta
cMepYaMu, KiTbKICTh, CHJIa 1 HACTIAKU SKUX TMOCTIHHO 3pOCTaI0Th.

HeraTuBH1 npupoHi Ta KJIIMaTU4YHI SBUILA MAlOTh KOMIUIEKCHUN BIUIMB Yepe3
aKTUBHY /10 BYJKAHIB 1 36MJICTPYCIB Ha 3HAYHIM TepHUTOpii miaHetu. Benukumu €
3arpo3M MaJIiHHSA aCTEPOiMiB Ta 1HIIMX KOCMIYHUX T, ACAKI 3 SIKMX MOXYTh MaTH
BEJIMKI PO3MIPH Ta MIBUAKICTb.

Take po3mairTss HeOe3mek, a TakoX [is KOCMIYHOTO Ta MAarHiTHOTO
BUTIPOMIHIOBaHHS HETAaTHBHO BIUIMBAIOTh HA MOPAIbHO-TICUXOJOTIYHUN CTaH
JOJACTBA 1 MmOoTpedye MoOUTI3aIil BCIX HAasSBHMX Ta TMEPCHEKTUBHUX 3ac00iB
edekTUBHOT OOpOTHOM 3 HETAaTUBHUMH SBUIAMU TPUPOIU Ta KOCMOCY IS
HEOIYIICHHS 36MHOTO aIlOKaJIITICUCY.

HoBi nmocmimkeHHS 30Cepe/KeHl Ha IMX eJEMEHTaX BUSBUIN WMOBIPHICTH
iXHBOTO PYHHYBaHHS Ta BIUIUB HA MAOYTHIO IPUAATHICTH 3€MJI1 JJISI )KUTTH.

VYyeHi AU BUCHOBKY, 110 32 MOTOYHUX PIBHIB BUKH/IIB MApHUKOBUX ra3iB
TUMYACOBO 3YIMHUTU TIABUIIEHHS TJI00ATBbHOT TeMIeparypu Ha piBHI 1,5 rpamyca

enbcist MOXIMBO. AJie SIKIIO TEPEBUIIUTH IO MEXY, TO II€ 301IbIIyE PHU3HK
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pylHYBaHHS CTOBIIB cTaOimbHOCTI Kiimary Ha 3emui. [1lo60 mporo He cranocs,
NOTPIOHO 3BECTU Maihke 10 HYJIA BUKUAU MAPHUKOBHX Ta3iB 10 2100 poky.

3 ToukHu 30py HeOE3MeKH MAapHUKOBOTO €PeKTy HEOOX1AHO 3BEpHYTH OuIbIIE
yBaru Ha Takuil KOMIIOHEHT SIK METaH, KWW € Ie OUTbII PYWHIBHUM 3 TOUKH 30Dy
MapHUKOBOTO e€deKTy, HIXK ByrjeKuciaui ra3. [IporHo3Hi OIiHKU CBiIYaTh, 110 MPH
BIJIMOBIAHUX YMOBax MOTro BUBIJILHEHHSI Ta BMICT B aTMocdepl MOXKe 3HAYHO 3POCTH,
a MaciTabHa MPOTUAIS [IbOMY MTOKHU IO BiJCYTHS.

ABTOpPH JIOCIIIJKEHHSI BBaXKalOTh, IO SIKIIO OJHA 3 IEpPEpPaxOBaHUX BHIIE
KIIIMAaTHYHUX CUCTEM 3PYHHYETHCS, TO 1€ CHPUYUHATD PYHHYBAHHS ¥ 1HIITUX CHCTEM,
TOMYy 110 OyA€ MOCSITHYTO TOYKHM HEMOBEPHEHHS, KOJW 3MIHM KiIiMaTy Ha 3emill
CTaHyTh YK€ HE3BOPOTHUMH.

JlocnikeHHsl BKa3yloTh Ha Te, 110 30UIbIIEHHS TeMIiiepaTypu Ha KoxHi 0,1
rpagyca llenbcist, ki TEepeBUINYIOTh MOTOYHY MeTy B 1,5 rpagycu, A01al0Th
nonatkoBi 3% WMOBIPHOCTI pyWHYBaHHA KJIIMaTUYHUX cucteM. Ha xanb, He
JTUBJISTYMCH HA LUJIKOM peajbHl 3arpo3u Ta MONEPEIKEHHS BUCHHX, ICHYE HE TIUIbKH
HEJ0OIIHKA KJIIIMAaTHYHUX 3arpo3, a i HEPO3YMIHHS MaciITady 3arpo3 Ta HeOaKaHHS
B)KMBATH aJICKBaTHHUX 3aXOJIB, K1 BXKE € JOCHUTH 3alli3HUIMMH. Bxitaa, sskuii BUMarae
3alydeHHs] BENUKHUX (DiHAHCOBO-MAaTepiaJbHUX PECYPCiB, B TEPIIy YEpPry TaKUX
NPOBIMHUX MpoAyleHTiB mnapHukoBux TaziB sk CIIA, Kwuraii, Iamgis tompo €
HenoctaTHiM. Jleskuil yac Hazan kepiBHUlTBO CIIA minuio Ha Oe3npeneneHTHUN
KPOK — BIJIMOBUJIOCSI TPHMMAaTH y4acTh y MDKHApOJIHIM mporpami OOpoThOM 3
3a0pyIHEHHSIM aTMoc(epr Ta KIIIMAaTUYHUMU aHOMAaJIsIMU.

Tanennsi OeperiB ApKTUKM poOUTh okeaH pkepenom CO2, miBUILYIOYU
Bukuan. Jlo kinmsgs XXI cromtrs tepmoeposis OeperiB I[liBHiuHOTO JIHOZOBHUTOTO
OK€aHy 3yMOBHUTb 3Ha4HEe 3HIDKEHHS 3JaTHOCTI IbOTO pErioHy MOTJIMHATH
BYTJICKHUCIIUIA Ta3, TEPETBOPIOIOYH HOTO 3 TIOTJIMHAYA HA JKEPETIO BUKHU/IIB.

JlocnmikeHHsT CB1YaTh, MO0 BHACIIIOK PYWHYBAHHS 0aratopiqHOi Mep3JIOTH
y30epexoks APKTUKH Ta AHTAPKTUIU OpPTaHiYHAa PEUYOBHHA 3 BiIKIIAJICHb HAJIXOIHUTh
y Boay, nAe mBuAKO okucioerbes a0 CO2. lle miaBuinye mapiiaabHANA THCK

BYIJICKHMCJIOIO raszy y BOI[i, o cCIrpus€ IMNEpCTBOPCHHIO OKCaHY 3 IIOrJIMHa4Ya Ha
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JDKEpeTIo emicii.

Haykosui [nctutyty Mereoposnorii ToBapuctBa Maxkca Ilnanka 3moaemntoBanu
Iporiecu TepMoepo3ii 6eperiB ApKTHKH, BpaxyBaBiu 3MiHu 3 1850 mo 2014 pokw, i
3po6wm niporuo3 10 2100 poky. 3a iXHIMH OITIHKaMH, 32 OCTaHHI MIBTOPA CTOITTS
epo3is 3HU3MIA 3AaTHICTh [liBHIYHOTO JILOJJOBUTOrO OKEaHy IMOTJIMHATU BYTJICLb Ha
2,5-5,2 MinbiioHA TOHH MOPIYHO. B HallCuiIbHIIIE MOCTPaXKIaIUX PETiOHAX, TAKUX K
mope JlanteBux ta CximHo-Cubipcbke Mope, Il TEHICHINS MOCHIIOETHCS Yepes3
CKOPOYEHHS C€30HY MOPCHKOTO JIbOAY.

Jlo KiHIIS CTOMITTS, 3TIIHO 3 MPOTHO3aMH, NMpHU OOMEKEHHI aHTPOIOTEHHHX
BHUKHJIIB IMTAPHUKOBUX Ta3iB epo3is OeperiB IT0AaTKOBO Ipu3Beae 10 BUKUAY 4,6-9,2
MUIbIOHA TOHH BYTJIEIIO HIOPOKY, a IIPU B1ICYTHOCTI OOMEXEHb 1IeH MOKa3HUK CSITHE
6,6-13,2 minsitona ToHH. lle o3Hauae, mo 3aranbHMIA CTiK Byriemio B [liBHIuHOMY
JIboJ10BUTOMY OK€aH1 3MEHIITUThLCS Ha 7-14%.

PyitnyBanusi OeperiB B ApKTHUIIl CTa€ HOBUM (PakTOpoM Ti100aIbHOTO
BYIJICLIEBOTO LIMKIY, 110 BUMAarae MOJajbIIMX JOCIIKEHb Ta 1HTErpamii y Mojeml
KJIIMaTUYHUX 3MIH.

HoBe nocmimxkeHHs BHUSBWJIO TIE€BHI CHUCTEMH, PYHHYBaHHS SKHX MOXE
oOepHyTHCS 3aruOesutio Njs JII0ACTBA Ha 3eMill, MOKa3zye, L0 TaKe pPyHHYBaHHS
NMOBIpHE 32 TOTOYHOI KJIIMATUYHOI MO THKH.

VY4eHl BU3HAYWIM KUIbKAa MEPEJIOMHUX MOMEHTIB, SIKI HaJ€XaTh A0 MEBHUX
II00ANBHUX KIIMATHYHHUX CUCTEM, IO MATPUMYIOTh BIIHOCHY CTa0IBHICTh KIIIMATY
Ha HaIllli MJIaHeTI.

HoBe nocnimkeHHs1 30cepe/keHe Ha IUX eJIEeMEHTaX 1 BUSBWIO MMOBIPHICTh
iXHBOTO PYHHYBaHHS Ta BIUIUB HA MAMOYTHIO IPUAATHICTH 3€MJIl JJISI )KUTTH.

VYyeHi AU BUCHOBKY, 110 32 MOTOYHUX PIBHIB BUKH/IIB MAPHUKOBUX ra3iB
TUMYACOBO 3YIMHUTU MIABUINEHHS TJI00ATBHOI TeMIepaTtypu Ha piBHI 1,5 rpamyca
[enbcist MOXKIMBO. AJie SIKIIO TEPEBULIUTH L0 MEXY, TO 1€ 30LIbIIye PHU3UK
pYWHYBaHHS CTOBMIB CTA0IBHOCTI KJIIMATy Ha 3€MJIL.

301nb11eHHs TeMiepatypu Ha koxHi 0,1 rpagyca Llenbcis, sSiki mepeBUIIYIOTh

noToyHy Mety B 1,5 rpanyca, nonaroTh noAaTkoBi 3% WMOBIPHOCTI pyHHYBaHHS
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KJIIMaTUYHUX CHUCTeM 1 MOTpiIOHO TEPMIHOBO BXKMBATH 3axo0jiB, 100 3emiis
3aNUIIMIIACS TPUAATHOIO IS XKUTTS IJIAHETOIO.

Benuky TpuBory cBiTOBOi TrpomajachkocTi Bukimkae Buxig CIIA y ciuyni
2025 p. 3 Ilapu3bkoi KIIMaTHYHOI YTO/1, IO CBITYUTH MPO CKENTUYHE CTABICHHS 10
I100aJIbHOIO MOTEIUTIHHS 3 0OKY KepIBHHUIITBA MPOBIAHOT KpaiHU CBITY.

BucHoBok. Ha uwaci HeBiIKIagHe CTBOPEHHS  MPIOPUTETHUX  Ta
0e33aCTepeKHUX yYMOB 30€pEeKEHHS JKUTTE3MATHOCTI TUIAHETH 3eMJIs 1 JIIOJCHKOI

UBLII3aI] Ha HIA.
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V]IK 621.9.048.3
OCOBJMBOCTI JJOCJIIKEHHS KOJIMBAJILHUX MPOIIECIB B
METAJOPI3AJIBHUX BEPCTATAX (IIOBIJIOMJIEHHS 2)

Kapnenko Taicis MukoJsaiBHa,
KaH1.(i3.-MaT.HAYK, TOTCHT,
umkin Boaxogumup BikToposuy,
KaH]I.TEXH.HAYK, TOLIEHT,

JIBH3 «IIpna3oBchbKuii 1epKaBHUI
TEXHIYHUI YHIBEPCUTETY,

M. JlHinpo, Ykpaina

AHoTtanisi. Bukonyroun 3anporoHoBaHuii B pobotri [1] Tperiii eran
JOCJIIIKEHHSI KOJMBAJIbHUX TPOIECIB Yy BepcTaTax, JA€ThCs BIAMOBIb HA MUTAHHS
«nst yoro Tpeba po3B’si3yBaTH AMQEPEHIaNIbHI PIBHAHHA PyXy MPU KPYTUIBHUX
KOJIUBaHHAX?» 3 METOI JOCHIPKEHHS MIINHOCTI O00’€KTy MPOUIIOCTPOBaHA
HEOOXITHICTh OTPUMAHHS 3B 3Ky MK aMIUTITYJJaMU BJIACHUX KOJIMBaHb Ta NOOYAOBH
dopm konuBanb. PeanizoBano amroput™ moOynoBu JIM rosioBHOI JiHIT TPUBOLY
BepCTaTy 3 METOI BHU3HAYEHHSI BJIACHUX YacTOT Ta PEKOMEHJalli 11010
3aCTOCYBaHHS METO/IB BUSHAYCHHS IIUX YaCTOT.

Kuarwuosi ciaoBa: KpyTuiibHi KOTUBaHHS, aMIUTITY a4, GOPMU, YaCTOTH, BY3JIU

(dopM, HaNIPy>KEHUI CTaH.

[Ipo ammityau 1 popMu KOJIMBaHb
3yNMUHUMOCH JIETaJbHO Ha aMIUIITy/ax 1 opmMax KpyTUIBHUX KOJUBaHb J[M,

gKa CKIAMa€eThCsi 3 N Mac (MomeHTH iHepmii skux |;), 3’eqHanux Mix co0or0

Oe3iHEpUIHMMU NiISHKAMH Baly 3 JKOPCTKOCTAMH ¢; (a00 MOJATIIMBOCTAMHU €;).
V3aranpHeHi koopauHaTH O =¢; 1=12..n - KyTH 3aKpyuyeHHS Mac.

Cxopucrapmuch piBHsHHsAME Jlarpanxy II poxy (1),

d(oT oT (@)
0@ 1
dt(mi] 0oq; 9 0
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MO’KHA OTpUMAaTH IudepeHIiaNbH1 PIBHIHHSI pyXy

|1'€51+C1'((01_¢2):O
|1'¢2_C1’((P1—§02)+C2'((P2 —(p3)=0
i - ¢, _Ci—1(¢i—1_¢i)+ci ‘((Di _(0i+1)20

In (pn _Cn—1(¢n—1_¢n):0

(2)

SIKII0 MiACTaBUTH YAaCTUHHI PO3B’SI3KH @) = A -Sin(kt + a) B audepeHItianbHi

PIBHSIHHS pyXy (2) MOKHa BCTaHOBUTH 3aJI€KHOCTI MK aMIUTITYJaMU ISl KOKHOT

4acToTH K, sIKi BUPaXKatOThCS (POPMYIIOK0
=
A :A—l_kz'ei—l'ZAj : Ij 3)
j=L

Sk BiI[OMO, aMHJIiTy,[[I/I BJIaCHHUX KOJIMBAHb 3aJICKaTb Bi,[[ IIOYaTKOBHUX YMOB,

TOMY BBEJIEMO MOHSITTS BIJIHOCHUX aMILTITY/]

npu npomy BBaxkaemMo A =1. 3rigno (3), MaEMO 3aJI€KHOCTI MK BIIHOCHUMU
-1

aMILTITYJaMK JUTS KOXKHOT yacToTh a =a,, —K* -6, - Za ;- |;. BioHocH1 amrutityiu
=1

HE 3aJieXaTh Bl MMOYATKOBUX YMOB, a 3aJIe’aTh TUIbKM BiJl apaMmeTpiB 1HEpLIi Ta
KOPCTKOCTI. J[J11 KO>KHOT 4YaCTOTH 3HAYEHHS BIJTHOCHUX aMIUTITYJ] MOXKHA 300pa3uTH
rpadiyHoO, BIAKIABIIM iX Y BUIJISAI OpAMHAT, OTPUMAEMO JIOMaHy, SIKYy Ha3UBaIOTh
gopmoro kpymunvHux koausav. 1{1 GopMu MarOTh BIACTUBICTH OPTOTOHAILHOCTI,
TOOTO GOpMH 3MIHIOIOTh 3HaK. TOYKM TepeTHHY (OPMH KOJMBaHb 3 JIHIEH,
napasnenbHOI0 OCl Bally, HA3UBAIOTh 8y31amu. KUTbKICTh BY3JIIB 3aJI€KUTH BiJl HOMEpPY

4acTOTU. YacToTM HyMEpyroTh B IOPAAKY iX 3poctaHHs: k <k,< ... <k,. dopma

KOJIMBaHb i — TOI 4acTOTH 3MiHUTh 3HaK (I —1) pa3, cTinbku 1 Oyae By3miB. Skio

n
CKJIacTH BCl AudepeHIianpHl piBHIHHSA pyXy (2), oTpuMaeMo _lei -, =0, T00TO
i=
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n
2 |;-¢; =const - 3akoH 30epekeHHs KIHETUYHOIO MOMEHTY MEXAaHIYHOI CHCTEMH

BITHOCHO OCI BalTy. 3BiJich MaeEMO (OpMYITy
n
_21A, -1; =const, (4)
i=

sKa MOe OyTH MEePeBiPKOI0 MPAaBUIHLHOCTI MO0y 10BaHUX (DOPM KOJIHBAHb.

Ockisibku Tiepepi3 Bajly, SKUM BiAnoBizae By3dy (GOPMH KOJWBaHb, MPH
KOJIMBAaHHSX 3aJIMIIAEThCS HEPYXOMHM, y Hac € BIiAMOBiA, Ha TMHUTaHHS: JI€
po3TantyBati 00pOONIOBaIbHY JeTainb abo iHcTpymeHT. Hampuxman, mms M,

300pakeHoi Ha puc.l, Takum MiciieM Oyze Miclle Baily, sIKe AUIUTh WOTO Ha JIJISTHKH

JOBXHHH, SIKI OOEpPHEHO MPOMNOPLIAHI MOMEHTaM iHepiii, 00 3rigHo (4) A =-1,
AL
PR
Tomy = =—.
L1

|

Puc. 1. ®opMu KoJIMBaHb ABOMACOBOI MO eJTi

[mrocTpaiito  Hanmpy»eHOro CTaHy Bally MOXHA OTpUMATH, SKIIO B
€KBIBAJICHTHOMY BaJll BIJICTaHI MK MacamMu BIJKJIACTH MPOMNOPLINHO KoedilieHTam
KOPCTKOCTI AUISHOK peanbHOro Baiy. llpu 1IbOMy TaHreHCH KyTIB HaXujy JIiHIN
dbopM KoIMBaHbL OYIyTh MPOMOPIIIHHI KPYTHUM MOMEHTaM Ha AUTsTHKaX Baity. OTxe €

MOKJIUBICTh 3HAUTH HAWOIBIIIE TOTUYHE HAMPYKEHHS 32 (hOPMYIIOH0:
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e M, nay - HAUOLIBIIMI KPYTHHI MOMEHT;

W, - moJsipHuii MOMEHT 1HEpIiT iepepisy Baiy.

Ile 103BOIUTH MEPEBIPUTH YMOBY MIITHOCTI BaIy.
[Tpo MeToan BU3HAYEHHS YaCTOT KPYTHJIBHUX KOJUBaHb
B po6oti [2] 3amporioHOBaHMM alropuTM IMOOYIOBH JWHAMIYHOI MOJEN Ta

BU3HAYEHHS BJIACHUX YACTOT 00’ €KTY MPU KPYTUIbHUX KonuBaHHsX (Puc.2).

BusnaueHHs MOMEHTIB iHepiii, BusnaueHHs nopaTiauBocTei
30cepeKeHnX Mac (3 Bpaxy- (KopcTKOCTE#) IUISHOK
BaHHSM Mac JISTHOK Bajy) Baly 1 Mpy>KHUX 3’€THAHb

v v

| [To6ynoBa BUXigHOT quHAMIYHOT Mojei (JIM) |

v

Bubip Bany 3BesieHHs

v v

3BeAeHHS Mac J10 3BeIeHHS OAATIIMBOCTEH
BaJly 3BEJCHHS (’kopcTKOCTEH) O BaTy 3BEJCHHS
[ToGynoBa psaHOT

OaratomacoBoi KpyTuiabHOI JIM

v v

[ToGynoBa matpui iHepuii [To6ynoBa MaTpuili >KOPCTKOCTI

v v

| YacToTHE piBHAHHS, HOro po3B’sA3aHHA |

v

Cuopotenss nanirorosoi M

'

Habmmxeni metonu

BHU3HA4YCHHA 4aCTOT

Puc. 2. Aaroputm Uit mo0y10BY PSAAHOI KPYTHJIBHOI IUHAMIYHOI MoJeJIi

i BU3HAUYEHHS BJIACHUX YaCTOT

[leit anaropuT™M  peai3oBaHUM HA  MPUKIAAlL  TOJIOBHOTO  TMPUBOIY

CBEPJIUIILHOTO BEpPCTaTy, KIHEMaTHYHA CXeMa SKOro 300paxeHa Ha puc.3.
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Puc. 3. CxeMa roJioBHOro nNpuBoAy CBEpAJINIBHOIO BEpPCTATy

B 3anexHocTi Bii YBIMKHEHHUX MY(T 1 3yO4acTHX 3a4eIieHb € MOXJIUBICTh
peanizyBaTu Ouiblie 12 BapiaHTIB CXEM T'OJIOBHUX MPUBOIIB 1 CTUIBKU K JUHAMIYHUX
MOJENEHN.

3ayBakeHHs. BximHi mapameTrpu o00’€kTy Tpeba BH3HAYAaTU 3 BEJIHMKONO
TOYHICTIO, 00 MaTeMaTUYHA MO/IEIb TIOBHICTIO 3aJIeXKUTh BiJ apameTpis JJM.

3a BigoMumu Gopmynamu [3] BU3HAYAIHCE:

- MOMEHTHM 1Hepuii BajiB, My(}T, 3y04acTHUX KOJIIC, POTOpa, MOMEHTH
1HEepIii IIIMUH/ICIIB,;

- Koe(illeHTH TOAATAMBOCTEN: 3y04yacTUX Tepenay, IIMOHKOBUX Ta
HUTIIBOBUX Tepesiay, TUISTHOK BaJliB.

3rizHO 3 Te30r0 1, MOMEHTH I1HEpIii MJUISHOK BajiB 3BOASATHCS JO
30CEpPEeMKEHUX Mac. 3TiJHO 3 TE3010 2, MOCIHIIOBHO PO3TAIlllOBaHI HA OJHOMY Bally

IMOJATINBOCTIL MPY>KHUX €JIEMEHTIB 3aMIHIOIOTh €KBIBAJICHTHOIO
. *
MOJATIUBICTIO - € = Zei .

Otpumana BuxigHa JIM, 1o CKIagaeTbcs 3 YOTHUPHOX MapajedbHUX BaJliB 3

JIBOMa, PO3TAIIOBaHMMH Ha KIHISIX Macamu. llogatnuBocTi 3y04acTux nepenad

126



pO3TaIIoOBaHi MK BaJIaMH.
s moOynoBU psimiHOT MOJENi 3a Bajd 3BeldeHHs BuOpaHo Ban [. Orpumana
BOCbMHMAcCOBa JMHAMIYHA MO/JIEJNb, B SIKii:

- OCBOBHI MOMEHT iHepIii K -Toi MacH, sika 3HaXOAWJIach Ha i-TOMY Bally,

3BejIennii 1o Bay I, sopisrioe 1,/ = Iy -ui ¥

%

e.

- MOJIATIMBICTh i~TOTO BaJly, 3Be/IeHa /10 Baly I, nopisHioe €7 = ——;

Ui/

- nepeaTouHe BITHOIICHHS MK [-TUM BaJloM 1 BajoM | JOpiBHIOE

Uiy = ;‘ , I @ 1 @, - KyTOBI MIBHKOCTI BAJIiB.
!

[Tonoxxenns uiei JIM npu KOJTUBaHHSAX B TOBUIBHUM MOMEHT 4acy BU3HAYAJIOCh
y3araJlbHEHUMH  KOOpPJAMHATAMM — KyTaMH  3aKpydyBaHHS  Mac, TOOTO

g =@, 1=1,2...8. 3actocysaBmu piBHaHHs Jlarpamxy II poxy (1), Oynu cxinanesi

nudepeHIiaabHl piBHAHHA pyXy. [Ipy 11bOMy KiHETUYHA €HEPTis JOPIBHIOE
1 : : :
T:E(Il-(pf tly G5+t Iy 5 ).

[ToTeHuianibHa eHepris NpYKHUX AedopMaliiil JopiBHIOE

1
H:E[Cl((ﬁl—%)z +¢; (0 _§03)2 +oter (o _%)Z]

1
€

i
Jlnbepenuiansre pisasuus pyxy: |a]- @ +|c||-¢ =0, B sxomy marpumi inepuii

, OTpuMaHi 3 GopMyJl KIHETUYHOI 1 MOTEHIIaTIbHO1 E€HEepTiil.

||a|| Ta >KOPCTKOCTI ||C
YacTuHHI po3B’SI3KM CUCTEMH PIBHSIHB (2) MAlOTh BUTJIS
@ = A -sin(kt+a) (5)

[Ticns miacranoBku (5) B (2) oTpumaHa cucTeMa anreOpaidyHuX piBHSIHBb

BIIHOCHO 4;, TOJIOBHMM BHU3HAYHUK SKOi JAOpiBHIOE HYym0. Ilicns po3kpuTTS

BH3HAYHHKA OTPHMAHE PIBHSAHHA yactoT Bimmocro K°. Ilpu mpomy k? =0, mo

BIJIMOBIAA€ MOXKJIMBOCTI OO€pTaHHS Baly SK TBEpPAOro Tila. JluHamiuyHa MOAEIbh Mae
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7 BIIACHMX 4acCTOT, iX MPUMHATO HYMEPYBATH B MOPAIKY 3pocTanHs. [lepmra wactora
BB@)XAETHCSI OCHOBHOIO. B po00Ti [2] wacToTu Oyiu oTpuMaHi TphoMa CIIOCOOaMH.

[lepmmii — TOYHMI METOJA JO3BOJISIE OTPUMATH BCl YAaCTOTH 3a JIONIOMOTOIO
Oyab-sKHX 3aCO0iB 00YHCITIOBAIBHOI TeXHIKH, Hanmpukiaa, nporpamu Math Cad i ii
ommiii  Symbolies/Matrix/Determination. fxmo miama3zon 30yprorounx (GaxTopiB
BIJIOMUM 1 BIH HEe MOTpeOye 3HAHHS BUCOKHUX YacTOT, 00 ’€KT 3BOJATH 0 JIM 3
MEHIIMM YHCJIOM CTYyNEHIB BUIbHOCTI. B poboTi wactotm m’situmacoBoi [IM,
orpumanoi Metogom A.Il.UepeBkoBa [3], cmiBmajqu 3 4acToTaMd BOCHMHMACOBOI
MOJIENI.

Jpyruii MmeTon — METO/ MapUiaibHUX CUCTEM. SIK BIIOMO [4], KOPUCTYIOUUCH
M MetojgoM JIM nimaTh Ha mapiiagbHI CHCTEMH JBOX TuIiB. Ilomambiie
CIPOLLIEHHS MOJISITa€ B 3MEHIIEHHI KUIBKOCTI Mac Ha ojaHy. i1 1boro, BIAKUAAIOTH
Ty Macy, 4acToTa sKoi OyJia HalOLIbIIOI0 1 3aMIHIOIOTH MapIliajbHy CUCTEMY, /€ 1€
CTaJIOCh, HA MapLiaJibHy CUCTEMY IHIIOrO TUMY. TakuMm 4uHOM, JIM mpuUBOIATH 10O
JIBOMACOBO1, 4aCTOTa K01 1 Oy/Ie OCHOBHOIO.

B pob6ori [2] 3’sicyBanoch HactymnHe: JIM Oyna 3BefeHa 10 TPhOXMACOBOI, JI€
HalOUIbIIy YacTOTy Maja KpailHd Maca. SIKIIO CHOpPOIIEHHS MPOJOBKYBaIH,
OTPUMYBAJIM OCHOBHY 4acTOTy, 1m0 Ha 10% BiApi3HAIACH Bl OCHOBHOI, OTPUMAHOI
TOYHUM MeToJoM. ToMy B LbOMY BHMAAKYy PEKOMEHAYETbCS 3YNHUHUTHUCH Ha
TPHOXMACOBIM TUHAMIYHINA MOJEII 1 pO3B’sA3aTH OIKBaJIpaTHE PIBHSHHS YacTOT

I, +1; L +1,+ 15

-C, -k2+—-cl-CZ=O.
|2‘|3 |1‘|2‘|3

k* -

Il * |2

Po3B’s13aB1IM 11e pIBHSIHHSA, OTPUMAalld OCHOBHY 4YacTOTy, SKa CIiBMajaia 3
4aCTOTO0, OTPUMAHOK TOYHUM METOJIOM.

Tperiit meTon — metox 3anuikis (Tose) [4].

[Ticns MiACTAaHOBKM YAaCTMHHMX PO3B’s3KiB (5) B audepeHiiaibHl pIBHSIHHS

., : .

pyxy (2) BcTaHOBIIEHI 3B’SI3KU MK aMIUIITyAamu (3).

CkopucraBimuch GopMyIaMu KPyTHUX MOMEHTIB JIsi OKPEMHX JIJISTHOK Baiy i

3aJIEKHOCTSIMHU MK aMIuTiTy1aMu (3), orpuMani Gopmyu uist KDYTHUX MOMEHTIB:
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M
) + n-2,n-1 (6)
n-2

2
I\/Infl,n = I\/|n72,nfl - Inflanflk y Apg = an_

A

e a =— (A =1)— BiJTHOCHI aMILTITY/IH.

MeTon moisirae B HacTymHOMY. SIKII0 JOBUTBHO BUOpaHy Benu4HMHY K
nigcrasutu B popmyin (6) i ue Gyze mykaHa 4actora, TO Ha AULHLI Baxy (N, n+1),

TOOTO MK Macoro 8 1 HEICHYI0UOI0 9, KpyTHHI MOMEHT Oyj/ie JOPIBHIOBATH HYIIIO.

[Tpu HeBnanomy BuOOpi K Ha 110 AiNAHKY ni€ 3anumkoBuii MoMeHT R. B poGoti

. : . R . . : .
HO6YIIOBaHI/II/I rpa(bu( 3aJICKHOCT1 k_2 B11 k , IO UIFOCTPYE IMMPABUIIbHICTh 3HANACHUX

IHITUMU CrIocO0aMu 4acToT.

Sk mokasye MpakTHKa, BEJIMYMHU YACTOT MOXYTh BIIAPI3HATHCH Ha TMOPSIKH,
TOMY MiAOIp MPaBUIBHUX 3HAYEHb YacTOT — TpyIAOMICTKUWA mpouec. Lleir merton
aBTOPU PEKOMEHIYIOTh BUKOPHUCTOBYBATU TIIbKU ISl MIEPEBIPKH, 1110 I BUKOHAHO B
poboTi [2].

BucHoBku

1) IToObynoBani (opMu BIACHUX KPYTHJIBHHX KOJHMBaHb HECYTh iH(OpPMAIliIO
po:

- HaIIpy>KEHHUU CTaH Baiy;

- MiCIIe 3HaXOKCHHSI TTepepi3y Bajly, SKUH 3alTUIIAE€THC HEPYXOMUM.

2) [ToOynoBaHa psiTHa BOCBMUMAcOBa JIMHAMIYHA MOJIE)b. 3aCTOCOBaHI METOIN
BU3HAYEHHS BJIIACHUX YaCTOT CBIYATh PO HACTYITHE:

- SIKIIO Jl1ara30H 4acTOT 30yprotouoro (hakTopy He MOTpeOye 3HAHHS BUCOKUX
Y4acTOT, BAPTO 3MEHIIUTH KUIBKICTh CTYMNEHIB BUIBHOCTI 1 3HAMTH 4acTOTH TOYHUM
METOJIOM;

- KOPHCTYIOYHCh METOJIOM TMapIliaiIbHUX CHCTEM Tpeda 3YNUHUTHCH Ha
TPHOXMACOBI MOJIEITI;

- Mmetof Tosie peKOMeHIyeThCsl 3ACTOCOBYBATH TUIBKH JIJIs1 IEPEBIPKHU.
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VIK 622:62-5
METO/IMKA MPOBEJAEHHS INAXTHUX JOCIALIKEHD JJIS
OBIPYHTYBAHHS MAPAMETPIB EKCILTYATALIi OYMCHOI'O
MEXAHI30BAHOI'O KOMILIEKCY ¥ 30HAX MIJIBUILEHOTO
TTPCHKOIO TUCKY

Mensinuk Bosiogumup IOpiiioBuy,
K.T.H., JOUEHT

Bonnapenko Bosogumup Ly,
1.T.H., mpodecop

Bypsk Cepriii BikropoBuu
acripaHT

Yepuses Ouexcii BajepiiioBuy,
K.T.H., C.H.C.

HanionaneHuil TEXHIYHUIA YHIBEPCUTET
«JIHITPOBCHKA MOJIITEXHIKAY,

M. J{Hinpo, Ykpaina

AHoTaNIA:

PosrisiHyTo cydacHi MUTaHHS 3 MIA3€MHOI PO3POOKH IIACTOBUX POJOBHILL.
3anponoHOBAaHO METOAMKY MPOBEJEHHS MIAXTHUX JOCIIKEHb JJIS OOIPYHTYBaHHS
nmapaMeTpiB  eKCIUTyartaiii OYHMCHOTO MEXaHI30BaHOTO KOMIUIEKCY Yy 30Hax
MIJBHUIIIEHOTO T1PCHKOTO THUCKY JI0 JAHUX T1PHUYO-TEOJOTIYHHUX 1 TIPHUYOTEXHIUHHUX
YMOB IIaxXT «3axiIHOTO JIoHOacy.

HaBenieHO MOCIHIIOBHICTh JOCHIIKEHb B IPU3a01iHOMY MPOCTOp1 JIaBU 1 Ha il
CIOJIYYCHHSIX 13 TATOTOBYMMH BUPOOKAMH, IO TAI0Th 3MOTY OTPUMATH MapaMeTpH i
BIJIOMOCTI MPO XapaKTep HaKJIaJeHHS 30H OMOPHOTO THUCKY BlJ OYMCHOTO BHOOIO Y
OOpPTOBUX IITPEKIB 1 BCTAHOBUTH BEJIMYUHU HAMPYKEHb Y ITUX 30HAX.

3po0iieHi MiJICYMKOBI BUCHOBKMA JUIsi (DOPMYBaHHS CHCTEMH MiJIXOJIB
OOTpYHTYBaHHSI apaMeTpIB €KCIUTyaTallii OYMCHOTO MEXaH130BAaHOTO KOMILJIEKCY A0
1oro eeKTUBHOI CTIKOT poOOTH 3 BpaXyBaHHSIM B3a€EMHOI'O BILUTMBY T€OMEXaHIUHUX
IPOLIECIB MACUBY M PEXKHUMIB pOOOTH MEXAHI30BAHOTO KOMIUIEKCY JIsi 0€3Me4YHOro
BIIMPAIIOBAaHHS MIAXTOIUIACTIB 3 BUCOKMMH T€XHIKO-€KOHOMIYHUMH MTOKa3HUKAMH.
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Kiro4oBi cioBa: ripauua crpasa, MiJ3eMHa po3po0OKa, maxTa, Byrijuis, 1yacT,
OYHMCHI POOOTH, J1aBa, TIPCHKUN TUCK, METOJIMKA, KOMILUIEKC, KOMOAiH, MEXaHi30BaHEe
KpIIUICHHS, TTapaMeTpU €KCILTyaTallii, yIpaBIiHHSI CTaHOM TipChbKHUX MOpiJ, Oe3rneka

parti, TeXHIKO-€KOHOMIYH1 TTOKa3HUKH.

OcHoBHi moJio;keHHsT MeToauKH. JlocBinx pobotu maxrt [1-21] mokasas, 110
CTaH TIPCHKOTO MAacHUBY, SKUH BH3HAYA€E YMOBU BEJIEHHS TIPHUYUX pPOOIT, 3aJEKUThH
BiJl TEXHOJIOTIYHUX IMapaMeTpiB, JO SKUX BIAHOCATHCS JIOBXKMHA JIaBU, B3a€EMHE
pO3TallyBaHHs BUPOOOK y IUIACTax, pO3TallyBaHHS BUOOIO B POCTOpPi, Horo ¢opma,
YeproBICTh BIANPALIOBAaHHS IUIACTIB Y CBUTI, CHOCOOM KepyBaHHS IOKPIBICIO Ta
OXOpPOHHM BHUPOOOK, HMIBUAKICTh MOCYBaHHS BHMOOIO JIaBW, IIMpPUHA 3aXOIUICHHS Ta
MBUJIKICTh TIOAa4l KomOaifiHa, omip KpimieHHs. [li mapameTpu [al0Th MIHUPOKY
MOXJIMBICTh Y TIPOLIECI BEIEHHA TIPHUYUX POOIT YIPaABISTH CTAHOM TiPHUYOTO
MacMBY B HalpsIMKy YCYHEHHS IIKJIMBUX TMPOSBIB TIPHUYOTO  THUCKY.
CuiBpo6iTHukam HTY «/IID» nopydeHo npoBeCTH AOCHIKEHHS 3 METOIO OTPUMAHHS
(aKkTHYHUX JTaHUX 3MIIIEeHb (KOHBEPTeHIli) TIPCHKUX MOPIT 1 3CYBIB MOPiA B yMOBax
maxt [IpAT "ITEK IlaBnorpanByrimia", Ta BIANOBIJHOCTI MACMOPTIB KPIMJICHHS
BUPOOOK i1 HOPMATUBHO-TEXHIYHINA JOKYMEHTAI1.

MeTonuky maxTHUX JOCTIKEHb PO3POOJICHO 3 YpaXyBaHHSIM CTaHIIAPTIB, 1110
pErlaMeHTYIOTh ~ OpraHi3alifHO-METOAUYHI Ta HOPMATUBHO-TEXHIYHI 3acaau
JEp’)KaBHUX BUMPOOYBaHb TIPHUYO-IIAXTHOTO YCTAaTKyBaHHS BIATOBIAHO [0
"MeToAMYHUX BKa31BOK 100 JOCIIIKEHHS IPOSIBIB TIPHUYOTO TUCKY Y BYTUIBHUX 1
ciaHieBux maxrtax", Ta "TUMYacoBOro MOJIOKEHHS NPO PO3pOOKYy MporpaMu Ta
MeTonuK  JlepkaBHMX ~ BUNPOOyBaHb  TIPHUYO-UIAXTHOTO  YCTaTKyBaHHS 3
MEXaHI30BaHUMH KpIIUIEHHAMH". Y METOAMIIl TaKOXX BHUKOPUCTAHO OCHOBHI
MOJIOKEHHS T4 PEKOMEH/IAIlI1 3 BUBUCHHSI MMApaMETPiB TIPHUYOTO THUCKY, PO3POOIICHI
O. SIko06i [16] , a TakoX HAyKOBI JOCIIKCHHS, BUKIaAeH] B podoTax [2-21].

MeTta i 3aBJaHHSl INAXTHUX AOCTHIIKeHb. OCHOBHOIO METOK MIAXTHUX
JOCIIKEHb € BCTAHOBJICHHS XapakTepy, MapameTpiB 1 3aKOHOMIPHOCTEU MPOSBY

TIPHUYOTO TUCKY B JIaBl Ta MPUJIETIIMX OOPTOBUX IITPEKaX (XIIHUKAX) Y KOHKPETHUX
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TIPHAYO-TEOJIOTIYHMX yMoBaxXx. Ha OCHOBI aHamizy pe3ynbTaTiB JAOCTIIKCHb
nependavyaeTbCsl  PO3POOMTH pPEKOMEHJAIll Ta 3aXxoAu IMIOJ0 3a0e3MeYeHHS
Oe3nepediitHOT poOOTHM OUYMCHUX BHOOIB 3a 3amacaMd BYTUUIS Y CKJIAIHHUX
TIPHAYO-TEOJOTTYHUX YMOBAX, K1 MOKIIMBO BUAOOYTH.

BiamnoBiiHO 10 MOCTaBIEHOI METH il Yac MPOBEAEHHS MIAXTHUX JOCIIKEHb
nependavyaeThCsl pO3B'I3aHHS TAKUX 3aBJaHb:

- BHUBUEHHS ¥ aHami3 TIPHUYO-TEOJIOTIYHUX 1 TIPHUYOTEXHIYHUX YMOB
BinmnpaioBanHs miactiB Cs ta Cg B ymoBax maxt [IpAT "ITEK IlaBnorpagsyruis";

- BCTAHOBJICHHSI XapakTepy MOBEIIHKKM BYTUIBHOTO IUIACTa 1 BMIN[YIOUUX
MopiJi y MOHITOPUHTY BiampaimtoBanHs 541 Ta 188 maBu mijg 4Yac BUKOHAHHS
BUPOOHUYHUX TIPOIECiB, a TaKoX Imja dYac mpocToiB. [Ipu mpomy GiKCyIOThCS
TPIIIMHOYTBOPEHHS, BUBAJIOYTBOPEHHSI, BI/DKUMAHHS IJIACTa Ta 1H..;

- mepeBipka  JOCTaTHOCTI  3axOJiB 3  VYIOPABIIHHS  MOKPIBICIO Yy
BHUCOKOITPOJIYKTUBHUX JIaBaX;

- YCTaHOBJICHHSI peXUMY pPOOOTH MEXaHI30BaHUX KPIMJIEHb (CBOEYACHOCTI
nepecyBaHHs, JOCTaTHOCTI MOYAaTKOBOTO PO3MOPOILIEHHS), 3 PO3POOKOIO 3aX0/IiB AJis
MOJIMIIEHHS CTaHy MOKPIBIl MIISXOM MIJBULIEHHS pOOOYOro Omopy KpiruieHHs,
3MIITHEHHS TPU3a01iHOT YACTUHM IIJIACTA, BHECEHHS 3MIH 10 KOHCTPYKIIT KPITIJICHHS;

- BHU3HAYEHHS MOXJIMBOCTI TIOJIIMIIEHHS CTaHy IMOKPIBIl 3a JOIMOMOTOI0
OpraHizaliifHMX 3axoJiB (3MIHM TOCIHIJJOBHOCTI BHUKOHAaHHS pOOOYMX MPOLECIB,
NIIBHUINCHHS IIBHJIKOCTI TIepecyBaHHS BHOOI, 3MCHIICHHS TEXHOJIOTTUYHUX
MPOCTOIB);

- YCTaHOBJICHHS CTYIICHS BIUIMBY Ha CTaH TIOKDIBJII NPUUHATOI CXEMH
MITOTOBKY JUISHKY (HAmpsiMy TepecyBaHHs BUOOIO, HASSBHOCTI KPalOBUX YACTHH 1
IIJTMKIB MO CyCiAHIX TuiacTax). I1ig yac cnoctepekeHb 3a CTAHOM, CTIMKICTIO 1 pyXOM
OIYHMX TIOpiJl y MPUBHOIMHOMY TIPOCTOP1 0COOJIMBA yBara 3BepTA€THLCSA Ha TPIIIMHH,
3aK0JIM, OOpi3u, KOPXKIHHS TIOKPIBII Ta BHBAIH, (PIKCYETHCSI MOMEHT TIOSIBH
MOPYIIEHHSI TTOKPIBIIi, BOJOMPOSIBY, 3a3HAYA€ThCs, HA SIKIM BiJCTaHI BiJl BUOOIO, 1 B
SAKUW 4Yac BOHO 3'sBwiiocs. [Ipw 1bOMy BHUMIPIOIOTH HIMPHUHY TPIIMIUH 1 3MIMICHHS

nopija 3a HUMH. BuBuaeThbes xapakrep Aedopmalliii 1 00BaJIeHHS TOPiJI, KyCKOBATICTh,
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MOTYXHICTh MOP1JI, 10 OOBaJIOIOTHCA, MOCIIJOBHICTh OOBaJIeHb, BIUIMB MOPYIICHD
MOKPiBII B Mpu3abiiHOMY MPOCTOpi HA XapakTep ii oOBajieHHSA. Y BCIX BUMAAKaX
(bIKCyeThCS KYT 3YCTpiul OYHCHOTO BHOOIO 3 HANpPSMKOM 4YiJbHOI TPIIIMHYBATOCTI
MopiJ TOKPIBI, a TaKOX HAasBHICTh KJIiBaXka Yy BYTUIBHOMY IUTacTi. Yci
IHCTpyMEHTAaJIbHI BUMIPIOBAHHS B JlaBaX IPOBOJATH Ha CIEIiadbHO O0JaJHAHUX
3aMIpIOBAJILHUX CTaHIIISAX.

AKTyaJbHicTh MeTOaMKH. Hapasi oco6mmBoi yBaru notpeOye BIPOBAKSHHS
pallioOHaIbHOI ~ TEXHOJIOT1l  MIA3€MHOTO BHAOOYTKY BYTULIsA, OOIPYHTYBaHHS
pallloOHAIbHUX TlapaMeTpPIB CHUCTEM pO3pOOKH, MOJEpHi3allis oOJaJHaHHS Ta
3a0e3ne4eHHs] Horo epeKTHUBHOI pOOOTHM B CKJIAJHHUX TOPHO-TE€OJOTTYHUX YMOBax
maxTt 3axigHoro [{onbacy, mo 3ade3neuye 80% BChOro BUAOOYTKY BYTULIA y KpaiHi.
ParionanbHi mapamMeTpu CUCTEMH PO3POOKH TIaCTa A03BOJISIOTH 3HU3UTH BUTPATH Ta
PU3MKHU TMiJIT 4Yac BUAOOYTKY, HPH IOMY 30UIBIIMBIIM HOTO 00’€MH, a TaKOX
MIHIMI3yBaTH PU3UK aBapiil Ha MiCIll 3HAXOJHKEHHS TPAIliBHUKIB.

O0'extn pocaigxenb. OO'ekTaMy IIAXTHUX JOCIHIKEHb € OYHUCHI Ta
niaroropui  BUpoOku ByrimpHOro 1macTiB Cs ; Cg, iXHI TCOJIOTIYHI yMOBH,
BIJIITPAIIOBAaHHS Y BUIMKOBOMY CTOBITI CYMIKHUX JIaB 13 MiABUILIEHUM BOJO MPOSBOM
Ta HETaTUBHUM TMPOSIBJICHHSM TIPCHKOTO THCKY, a TaKOX IXHI TEXHOJIOTIYHI
nmapamMeTpu, IO BIUIMBAIOTh HAa CTaH MacHUBY TipchbKuUX mopia. JlochimkeHHs
BUKOHYIOTbcsl B 188 maBi mmacra Cg maxtu «CrenoBa» [IpAT "JATEK
[TaBnorpanByriys", mo MpUKIaAy BUKOHAHMX NOCHiKeHb y 541 masi tumacta Cs i
npuwiernux Ao Hux BupoOkax maxtu "IICIT axrta "Camapceka" TIpAT "JITEK
[TaBnorpaasyriwisa'[20].

MeToauyHi MOJOKEHHS MIAXTHUX JOCaimxkeHnb. [lim wac mocmiKeHHS
TIPHUYO-TEOJIOTYHUX 1 TIPHUYOTEXHIYHUX MMOKA3HUKIB BIJIMPAIIOBAaHHS IIaXTOIIACTA
B YMOBax KOHKPETHOTO BHOOIO AETaTbHO BUBYAIOTHCS:

- MIOTYKHICTb 1 KYT MaJiHHA [JIaCcTa, iXH1 KOJTUBaHHS;

- ckian, OyaoBa Ta (DI3MKO-MEXaHI4HI BJIACTMBOCTI IUlacTa 1 OIYHMX MOPI,
iXHS TPINIMHYBATICTh;

- TIIICOMETPIsl TOKPIBJIi Ta IMiIOLIBU IJIaCTa Y BUPOOIIL;
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ra3o000UIbHICTh, BOJAOOOIBHICTD 1 MUJIOYTBOPEHHS;

rOrHa pO3pOOKH;

TEXHOJIOT1s BUIMKH BYT1JLISA,

XapaKTEPUCTHKH MiATOTOBYHMX 1 OUUCHUX BUPOOOK.

BuBueHHs 3a3Ha4€HUX TOKA3HUKIB MPOBOJAUTHCS 32 MIAXTHOIO JOKYMEHTAIIIEIO,
a TaKoX MUIIXOM Oe3MocepenHiX CIOCTePek EHb 1 BUMIPIOBaHb 3a JOMOMOTOIO
HAWUOPOCTIIINX THCTPYMEHTIB: METpa, PYJICTKH, BUMIPIOBAJIBHUX CTIHOK, KyTOMIpa,
rippuuoro kommaca. OcoOnuBYy yBary 3BepTaliOTh Ha CKJaJ 1 OyIOBY MOKpIBIII:
1apyBaTiCTh, IOTY>KHICTh IIAP1B, TPIIIMHYBATICTh Ta il OPIEHTYBAHHS.

[lin yac cmocTepekeHb 3a CTAHOM, CTIMKICTIO 1 pyXOM OIYHUX HOpLI Yy
npu3abiiHOMY MPOCTOP1 0COOJIMBA yBara 3BepTAa€ThCA HA TPILIUHU, 3aKOJH, 00pi3H,
KOP>KIHHSI MOKPIBJII Ta BUBAIU, (PIKCYETHCS MOMEHT IOSBH MOPYUIEHHS MOKPIBII,
3a3HAYAETHCS, Ha SIKIA BiJICTaHI BiJ BUOOIO BOHO 3'ABWIIOCS. BUBUaeThbCs xapakTep
nedopmartiii 1 oOBaJeHHS TOPiJ, KYCKOBATICTh, TOTYXHICTh TOpIA, IO
00BaIIOIOTHCS, MTOCIIIOBHICTh O0BaJIEHb, BIUIMB MOPYIIEHb MOKPIBII B IPU3a01HHOMY
IPOCTOP1 HA XapakTep ii 0OBaICHHS.

MeTtonuka BHUPOOHMYMX CIOCTEPEKEHb 3a CTAHOM TIPHUYMX BHUPOOOK
BUXOUTH 13 TIEPEyMOBH, 1110 HA CTaH TIPHUYMX BUPOOOK 1 BIJAMOBITHO HA MTOBEIIHKY
KPITIJICHHST BIUIMBA€ O€3J1il4 YMHHHKIB, KOXEH 3 SIKUX OKPEMO HE MOXe OyTH
BpaxoBaHMH. MIeThcs, TAKMM UYMHOM, NPO CTATHCTUYHMI METOJ, 3aCHOBAHMI Ha
JTOCITIDKEHH] 3aKOHOMIPHOCTEH CHIIBHOTO BIUIMBY BEJIMKOI KUIBKOCTI gaHuX. I
KOHTPOJIb 32 CTAaHOM BIAMPAIIOBaHHA BHUIMKOBOTO CTOBIMA 3/AiHCHIOBATHMETHCS
IIISXOM TaKWX YacTO TMOBTOPIOBAHWX BHMIpPIOBaHb MPOTATOM MEBHOTO MPOMDKKY
qacy IpOTATOM YyChOTO TEPMIHY CITY>KOM BUIMKOBOT IJITHKU.

JlaBy yMOBHO pO3JIUIMMO Ha PIBHOMIPHO PO3MOIIJIEHI MO BCiM i1 JTOBXHUHI
JUISTHKH CIIOCTEPEXEeHb MIMPUHOIO 1O 1,5 M (Hampukial, HaJ KOKHOI UYETBEPTOIO
CeKIl€ero KpirmieHHs). Ha Takux AiisHKax BUMIPIOIOTH PO3MIPH BHUBAIIB MOPOIH 1
BUCTYMIB Yy MOKPIBIi, MIJPAXOBYIOTh YUCIO TPIIIUH 1 PEECTPYIOTh CTaH MOBEPXHI
BUOOIO, a TaKOX TIIOJOKEHHS KOHBeepa 1 KpimieHHs B jaBi. [IpumipHa dopma

peecTpallii pe3ynbTaTiB BUPOOHUYHX CIIOCTEPEKEHb 3a CTAaHOM IIOKPIBJII B JaBl,
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oOJjanHaHIi MEXaHI30BaHUM KPIMJICHHSIM, 3alIOBHIOETHCS MICIS KOKHOTO BHI3Iy Ha
noBepxHi. Ha 3aMipHUX CTaHIIAX BUMIPIOIOTECS, TOOTO BHUMIpPIOBaHHS 3a
KOHTPOJIbHUMHU CEKIIISIMU KPITUICHHS IPOBOJIATH Y TaKUM CIIOCIO:

- MO J13epKaJiaX CEeKI[i BUMIPIOIOTHCS BIZICTaHI B CTaKaHaX T1IPOJJOMKPATIB
1] 9ac KOXXHOTO UKIY (Ta 3aHOCATH Y (hOPMYJISIp BUMIPIOBAHb ),

- (ikcyeThcs yac BUMIpY;

- (ikcyeTbcs mepecyBaHHs OUMCHOTO BHOOIO (M) 1 KITBKICTh CTPYKOK;

- BUMIPIOIOTECSI BUBAJIM B pOOOYOMY ITPOCTOPI J1aBH, Ne cexlliii 1 yac;

- (IKCyeThCA BOJOMPOSB 1 HOTO XapakTep;

- 3a JaHUMU JAaT4uKiB ciay:kOu AI'3 (iKCyroTh MOKa3aHHS HAa BUXIJIHIN
KpuJia JUISTHKH.

VYci BUMIpH BHUMIPIOIOTBCS BIJIMOBIJHUMU 1HCTPYMEHTAMH Ta MPHIAJIaMU.
[ToxnbOka Ha BuMiproBaHHs pyJsieTkoro +0,5 cMm. OOpobOka pe3ynbTaTiB AOCIIHKEHb
BUKOHYEThCSI Ha KOMM'IOTEpHIN TexHili. BuUMIiprOBaHHS BEJIMYMH 1 IMIBUJIKOCTEH
30JMKEHHS OIYHHUX MOp1J BUKOHYIOTBCSA IMIJ Yac BHUIMKHM BYTULIS, MEPECYBaHHS
KPITIJICHHS 1 BIACYTHOCTI BUPOOHWYMX TporieciB. [Ipu 11oMy BU3HAYAIOTHCS 30HU
BILJIUBY BUPOOHUYUX MPOIIECIB HA BETUUHHY 1 IIBUIKICTh KOHBEPreHL1i O1YHUX MOPia

BupoOHu4i cnocrepeskeHHsI 3a MPOSIBOM TIPCbKOr0 THCKY B TipHUYHX
BUpOOKax. Ha ocHOBI pe3ynbTaTiB BUPOOHUYUX CIIOCTEPEKEHD MePe10a4acThCs:

- BCTAHOBIIIOBATH BIJIXWICHHS (DAKTUYHOTO BUBAJOYTBOPEHHS 3 MOKPIBI1
BiJl PO3PaxyHKOBOTO 1 BUBHAYATH HOTO MPUUNHU;

- OTPUMYBATHU KUIBKICHI TOKa3HUKH, HEOOXIAHI JIJIi MPOEKTYBAHHS HOBUX
JUISTHOK HA TOMY CaMOMY IIJIaCTI;

- CBOEYACHO MaTH OJTHO3HAYHI PE3yJIbTaTH BUMPOOYBaHb KPITIJICHHS.

- BHU3HAYaTH OPIEHTOBHI CE€peH1 3HAUCHHS ISl TOPIBHAHHS 3 pe3yJbTaTaMu
CIIOCTEpPEKEHb, OTPUMAHUMH Ha I[IH MIaXTi, 1 po3pOOJIATH Ha I OCHOBI MPAKTHYHI
pEeKOMEHAITi;

- OTPUMYBATH KUIbKICHI JlaH1, HEOOXI1JIH1 JUIsl CKJIaJaHHs BUXIJTHUX BHUMOT
710 CTBOPEHHSI HOBUX THITIB KPITIJICHHS;

- BCTAHOBJIFOBATH 3aKOHOMIPHOCTI MK CTaHOM 1 TEXHIYHUMHU 3aXOJaMU 3
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YIOpaBIiHHS TOKPIBJIEIO Ta 11 T€OJIOTTUYHOI0 OYA0BOIO.

KputepieM edekTUBHOCTI poOOTH MEXKOMIUIEKCIB € 4aCTOTa 1 pO3MIpH BUBAJIIB
MOPOJIY 3 MOKPIiBdl J1aBu [15]. 1 meTonuku [16], sika qae 3MOry MpOCTUMH BUMIpaMHU
KUIBKICHO OITIHIOBATH BUBAIM 3a IXHBOIO (POPMOIO, po3MipaMH 1 YacTOTOIO Ta 3a
JIOTIOMOTOI0 MAIIIMHHOI TMpOrpaMH aHaji3yBaTh peE3yJbTaTH BHUMIPIB pa3oM 13
OJIHOYACHO 3apEECTPOBAHUMH XaPAKTEPUCTUKAMU TE€OJOTIYHUX 1 TIPHUYOTEXHIUYHUX
YMOB JIAaHOTO OYMCHOTO BHOOIO, SIKI OJTHOYACHO PEECTPYIOTHCS.

HaiicyTTeBimmM 111 yCHiXy BHPOOHMYHMX CHOCTEPEKEHBb € yHi(iKalis yMOB
iXHPOTO TMPOBENCHHS Ta IHTEpIpETallli, OCKUIbKA TIIBKH B LIbOMY pa3i MOXIJIHBE
31CTaBJIEHHS i y3araJbHEHHS Pe3yibTaTiB BEJIMKOI KUIBKOCTI CLIOCTEPEKEHD.

Pe3ynpTaTi CHoOCTEpeKeHb 3aHOCITh Yy CHEIaIbHUM (QOopMyIsip i Yac
KOKHOT'O ITUKITy CIIOCTEPEKEHDb Y 3a37ajIeT1ib 3aroTOBJICHOMY OJIaHKy 3a (hOpMOIO 3
[16]. ITapanenbHO 3 po3pOOIEHOI0 HAMH METOAMKOIO IIAHYETHCS MPOBECTU OLIIHKY
CTaHy MacCHUBY TIPHUYUX TOPLJT (TPIIIUHU, PO3TIOMH Ta 3CYBH, OJIOKH Ta 1H.) Y IIaXTi
3a reopajapHUMU JaHUMH, sika Oy1e OKpeMuM po3po0JieHUM JoKyMeHToM [11].

MertpoJioriune 3a0e3meyeHHsi JAOCHiIKeHb. 3aco0M BHUMIpPIOBaHb, IO
BUKOPUCTOBYIOTBCSL TiJ] 4Yac MPOBEAEHHS AOCTIIKEHb IMapaMeTpiB MPOMNOHOBAHOI
TEXHOJIOT1i, TOBMHHI MaTH METPOJOTIYHI TACMHOPTHI XapaKTePUCTHUKH, IO
BKJIFOYAIOTh KJIAC TOYHOCTI, JOMYCTUMY MOXUOKY TOIO. SIK 3aco0u BUMIPIOBAaHb
(peectpaiiii) mepeadavaeTbcsi BUKOPUCTAHHS TaKUX MPUIIAAIB Ta 1HCTPYMEHTIB:
MaHoMeTpu camonucHl Tuny MII 66A; maHoOMeTp mMOKa3ylO4Yui; CEKyHIOMIp
MexaHiunuil; miHidkn mertaneBi 500 1 1000 mwm; pynetkn 5 M 1 20 wm; crTiiika
BumiptoBasibHa CBI-Il; - inaqukaTop nepeminieHHss roauHHUKOBOro tumy - Y1 (mix
ctitiky CBI-11); camonricHi MaHOMETpHY MaroTh OyTH MOMEPEAHBO BiATAPOBAHI.

Bumoru Oe3nexku mijg 4Yac NMpoBedeHHs IMIAXTHUX J0CailKeHb. [lig yac
MIPOBEICHHS MIAXTHUX JOCIIKEHb MAIOTh JOTPUMYBATUCS BUMOTH YnHHUX "[IpaBun
Oe3neku y ByruipHuX maxrtax", "[IpaBus TexHIYHOT eKcIiTyaTalli ByrIbHUX IMIaxT"
Ta IHIIUX HOPMATUBHUX JOKYMEHTIB 3 Oesneku [20-22]. VYci BuMmiproBaHHS,
nepeadaveHi M€ METOAUKOI, MAlOTh MPOBOAUTHCS MPHUIaJIaMH, AOMYIICHUMH 10

3aCTOCYBaHHS B IIIaXTaX Yy BCTAHOBJIEHOMY TOpsiaKy. Jlo BUKOHaHHS pOOIT
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JIOMYCKAIOTHCA HAYKOB1 CHIBPOOITHUKH 3a JO3BOJIOM KEPIBHHUIITBA IMAXTH TICIIS
BIJIMOBIAHOTO 1HCTPYKTAXy 3 TEXHIKU O€3MEKH.

BucHoBKkHM 3a pe3ysibTaTaMM BHKOHAHOIO aHAJI3Y JOCJIIIKeHb I KOPOTKA
indopmanis MO0 NePCNEKTHB MNOAAJIBIIOIO iX BHKOPHUCTaAHHS. Po3BUTOK
METOJUKH JOCIIPKEHb — BUKOPUCTOBYBATH HOBITHI METOJM (h13UYHOTO 30HTyBaHHS
rpChKOr0 MacHBY B IIaXTaX y MPOIECl pO3pOOKH; CTBOPUTH HOBI METOAM IIAXTHUX 1
71ab0paTOPHUX JTOCIIKEHb, BUMIPIOBAIIbHY anapaTypy # yCTaHOBKHU.

VY cydacHHMX yMOBax MPOTHO3U MalOTh 0a3yBaTUCS HA MOKA3aHHIX BIAMOBIIHUX
NpPWIAIIB 1 amapaTtypd CHELiadbHOI CIYXOM CIOCTEPEKEHb. Y HaHOIMKYOMY
MaiOyTHBOMY JUISI LUX 1[Il OyAyTh MIMPOKO BUKOPUCTOBYBATHCS €JIEKTPOHHI
IpUJaay, XBUJIbOBA aBTOMAaTHM30BaHa TEXHIKa 1 KiOepHeTWka, Ha 0a3l HEMPOHHUX
MEpeX Ta IITy4YHOro I1HTeNeKTy.B yMoBax cmaGoi Meramopdizamii mopia mnpu
BHUCOKHX 1 3MIHHMX IIBUJIKOCTAX MPOCYBAHHS JaBU BEJIIbMHU aKTyaJIbHUM € IMPOIIECH
pYHHYBaHHS 1 HAIPY>KEHHS TIOPiJT HABKOJIO MiI3eMHUX BUPOOOK BYTUIBHUX MIaXT [2]-
[20]. Tomy 3aBmanHs 3a0e3neueHHsS BUCOKOS(DEKTUBHOT 1 HaIIHHOT pOOOTH BYTiJIBHUX
IIaXT BETbMHU aKTyalbHa 1 BUMArae sikHaumBuAmoro BupimeHHs. Hapasi oco0nuBoi
yBaru mnotpedye BOPOBAIHKEHHS palllOHAIBHOI TEXHOJIOTIT MIJ3€MHOTO BHIOO0YTKY
BYTULJIS,, OOTPYHTYBAHHS paIllOHAIBHUX MMapaMeTpiB CUCTEM PO3POOKH, MOACPHI3aIlis
obyasHaHHS Ta 3a0e3ledeHHs Horo edeKTUBHOI poOOTH B CKIAJHHX TOPHO-

r'eOJIOTIYHUX YMOBAX, sIK I1e BimoOpaxkeno y [1 - 21].
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VIIK 004.272
OHJIAIH OPKECTPALIS TA EPEBIPKA OBOPOTHUX
OBYNCJIIOBAJTHLHUX IMTPUCTPOIB

MManaryra Muxaiijao Lriy,

acmipast

Jeii0yk BiTaJiit I'puroposuny,

JOKTOp (I3UKO-MaTeMaTUYHUX HAYK, MPoQecop

UYepHiBelbKUii HalllOHATBHUHN yHIBepcUTeT iMeH1 FOpis deapkoBuya
M. YepHisi, Ykpaina

AHortanisi: [IpoaHani3oBaHO METOJIM OHJIAHH-TECTYBaHHS PEBEPCHUBHUX
00YHMCITIOBAIBHUX MPUCTPOIB. 3aMPONOHOBAHO MIAX11, IO Nepeadadae BOy10ByBaHHS
TECTOBOI'O KapKaca Ta BHUKOPUCTAHHS IHTEJEKTYaJbHOI OHJaMH-OpKecTpauii s
MEePEBIPKU KOPEKTHOCTI poOOTH B pealibHOMY 4aci. OnucaHo MexaH13M MOPIBHSIHHS
BUXIIHUX JIaHUX 13 IMPOrHO30BAHMMHU 3HAYEHHSMM 3a JOIOMOTOIH) KOMIIAKTHOTO
koMmrapaTopa. JloBeneHo eheKTUBHICTD MOEAHAHHS 1HKPEMEHTAJILHOTO OHOBJICHHS Ta
LIMKIIIYHOTO BBEJCHHS TECTOBUX MATEPHIB JJIs 3a0€3ME€UEHHSI MIHIMAIbHOTO BIUIUBY
HAa NpPOAYKTUBHICT. OOIPYHTOBAaHO BAXJIMBICTh JIMHAMIYHOTO TUIaHYBaHHS
TECTYBaHHS IS T1JBUILICHHS HAIHHOCTI 0OOPOTHUX CXEM.

KiarouoBi cJjoBa: oOHJaiH-TECTYBaHHS, PEBEPCUBHI MPHUCTPOi, TECTOBUMI
KapKac, KOMIIapaTop, OpKECTPOBHMK, I1HKPEMEHTAJIbHE OHOBJICHHSA, OOOpPOTHE

MIEPETBOPEHHS.

OmnnaitH-TeCTyBaHHSI PEBEPCUBHUX MPHUCTPOIB Tnependayae BOYIOBYBaHHS
CHEIaJbHOr0 TECTOBOI'O KapkKaca B IUIAX JaHUX PEBEPCUBHOI CXEMH B MOEIHAHHI 3
IHTEJIEKTYaJIbHUM PIBHEM IJIaHYBaHHS, SIKUH KOOPJAHWHY€E BBEJIEHHS KOHTPOJIHOBAHHUX
CTUMYIIIB 1 EPEBIPKY B peaibHOMY uaci. Kapkac moB’s3ye KOXKHY CUTHAJbHY JIHIIO
PEBEPCUBHOI CXEMH 3 TOYKAMHU BXOJY 3 HU3bKUM HABaHTAKEHHSM, SIKI MEPIOAUYHO
OTPUMYIOTH KOPOTKI TakKeTH TecToBuX maTepHiB [1]. OCKUIbBKHM TPHUCTpiid Mae

HNIITPUMYBAaTH CBOK 3BUYAWHY (YHKIIOHAJIBHICTh 1 HE MOXE€ IOBHICTIO

142



MPU3YNIUHUTU POOOTY, 11 TECTOBI MAaTEPHU BBOJSATHCS i Yac PETENbHO BlIIOpaHUX
[MKJIIB, 100 HOPMANbHUN TOTIK JAHWX Yy JAHII031 MIHIMaIbHO IEPEPUBABCS.
KitouoBUM KOMIIOHEHTOM € KOMITAKTHUH OJIOK KOMMaparopa, SKUiA BUKOPUCTOBYE
BHYTPIIIHIN KIHIIEBUA aBTOMAT I OOYMCIICHHS OYIKYBAaHOTO pe3yJbTaTy ISl
KOXHOTO TATEepPHY HAa OCHOBI BIJOMOTO OOOPOTHOTO MepeTBOpeHHs. i1 KOKHOIO
TECTOBOTO IUKIIy KOMIIapaTop 34MUTye (HaKTUUHI BUXOJM IMapajiesibHO 31 3BUYAMHUM
TpadiKoM CXEeMH, TIEpeBips€ iX Ha MPOTHO30BAaHI 3HAYCHHS Ta IMO3HA4Ya€e Oynb-sKi
BUSIBJIEH] HEBIAOBITHOCTI.

[IIo6 3a0e3meynTH MOBHE MOKPUTTA KPUTUYHUX MUISAXIB 0€3 HaIMIPHUX
HaKJIaJHUX BUTpPAT, KOMIIApAaTOp MOKIAJAAEThCS HA MOCTIHHUMN Oydep, akuii 30epirae
YaCTKOBI 3HIMKHU SIK BXOJIIB TECTY, TaK 1 OJHOYACHUX BUXOIB MPUCTPOr0. MexaHi3m
IHKPEMEHTAJIbHOTO OHOBJICHHSI B KoMmapaTtopi 00poOjsie NMEepeTBOPEHHSI TeUT 3a
reiToM, BUKOPHUCTOBYIOUM MaTpU4YHE NpeAcTaBiieHHS 000poTHOi (yHkmii. Ilicis
3aBEPILCHHS BBEJCHHS MAaTEPHY KOMIMApAaTOp BIAKUAAE 11eH 3HIMOK 1 TOBEPTAETHCS B
PEKUM MOHITOPHHTY, TO3BOJISIOUM 3BHYAHUM JaHUM O€3MEPEepPBHO MPOXOIUTH JIO
HACTYITHOT'O 3aIlJTAHOBAHOTO CJIOTa BBeJEHHs. (g B3aemomis MiXk BIPOBAKCHHSM 1
MOHITOPUHIOM Yy pealbHOMYy 4aci 3abe3nedye MOCTiiHY MepeBIPKY MPaBUIBHOCTI
HPOTSTOM MOTEHIIHO BEIMKOTO Yacy poOoTH mpuctpoio [2].

Jns 3abe3neueHHs] TUHAMIYHOTO TIJIaHYBaHHS TECTOBUX TATEPHIB Y CHUCTEMY
BIIPOBAKYETHCS  TOJICTIICHUH OPKECTPOBHUK, SKHW BIJACTEKYE BHUMOTH O
MPOITYCKHOI 37aTHOCTI Ta 3YyMHUHsSE a00 3aTPUMY€ BIPOBAKCHHS MATEPHIB, SKIIO
30BHIIIHE POOOYE HABAHTAKEHHS TUMYAcOBO Jocsrae miky. KpiM Toro, HeBesuKi
CEerMEHTH IaM’ATi KOMITapaTopa 3ape3epBOBaHI sl 300py CTaTUCTUYHUX AaHUX, 5K
BiIOOpakaloTh, SK 4YacTO BHHHUKAIOTh ITIOTCHIIIMHI HEBIAMOBITHOCTI 3a PIZHUX
pobounx ymoB. Koy 3’BJISIIOTHCS TOBTOPIOBAHI pO301KHOCT1, OCOOJIMBO SIKIIO BOHU
CTOCYIOThCSI TIEBHOTO IITI03a a0 JiHIi KyOiTa, 1ei OPKECTPaTOp MOXKE BUKIUKATH
CHOBIIIIEHHS TIPO PeKOHGIrypariiro ab0 HETaiHy 1301110 [IHOTO MMi10I0KY.

3anmponoHOBaHUM MiAXiJlT BUMaratume, o0 KOXKeH T'eHT y 0OOpOTHINA cXxemi
O0yB (opManbHO BH3HAYEHWH 3a JOMOMOTOI OHOBJIIOBAHOI CTPYKTYPH JAaHHX, SIK

MpaBUJIO, MATPHUIll, 10 BKa3ye BiAOOpaKEHHS [JIs BCIX BIJAMOBIAHUX BXOMIB 1
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Buxo/iB. Kommapatop mnocuiaerbcs Ha IO CTPYKTYpPY KOXKHOTO pasy, KOJIU
BBOJISITHCSI TECTOBI MAaTEPHH, MOCTYNMOBO OOUYMCIIOIOYM MPOTHO30BAaHI BUXOIU IS
MOTOYHOTO CETMEHTA T'eiTa 1 MOPIBHIOIUHU iX 13 pealbHUMU BUXOJAMH IMPHUCTPOIO,
3i0panumu 3 TOTOYHOrO Oydepa. byap-ski cmoctepexxyBaHi BiJAMIHHOCTI,
MIITBEP/KEHI ITUKJIOM TOBTOPHOI MEPEBIPKH, T€HEPYIOTh I1arHOCTUYHUM 3aIruc 13
TOYHOIO MITKOIO Yacy Ta 1HJEKCOM BUXIJIHOI JIHII, IKMM OPKECTpaTOp MOXKE Ii3HIIIEe
BUKOPHCTOBYBATH JJIsl YTOYHEHHS IUIaHyBaHHSA. Hampukiman, sKIio HEeBIAMOBIIHICTH
MOCTIHHO 3’SIBJISE€THCS, KOJU IEBHA YacTUHA IPHUCTPOIO IepelyBae IMmija OUIBIIMM
HaBaHTAXXEHHSIM, OPKECTPOBHUK MOXKE CIEI1albHO HAMPABUTH OUIBII YacTl TECTOBI
MaTepPHU B 1110 00J1aCTh @00 3MIHUTH PO3MOJIUI PECYPCIB Y HACTYITHOMY ITUKJII CXEMH.

BucHoBok. 3arajioM, y THNOBUX OOOpOTHUX ab0 KBaHTOBUX CXemax, Je
HaKJIaJHl BUTPATH Ha MPOJIYKTUBHICTh € YYTIUBHUMHM, 1H €KLIS NATEPHY MOXKE OyTH
3alilaHOBaHa IUKIIYHO MIXK KUTbKOMAa CETMEHTaMM, PO3MOJUIIOUN iX Y IIaXOBOMY
HOPAJIKY, 00 YHUKHYTH BY3bKHX MicIlb. Lle rapanTye, 1o HopMaabHuM MOTIK JaHUX
MPHUCTPOIO 3AIMIIAETbCA Maike OesnepepBHUM. BomHodac kapkac i xKommapaTop,
peanizoBaHi Ha amapaTHOMY pIBHI OKPEMO BiJl JIOTIKH, SIKAa BUKOHYE 3aBJIaHHS Ha
PIBHI KOPUCTYBaua, 130JI0I0Th T€CTOBY IISJBHICTH BIJl 30BHILIHIX BIUIMBIB 1 TaKUM
YUHOM MIATPUMYIOTh CTaOLIbHE CEPEOBUINE ISl TMOKA3HUKIB MPOAYKTHBHOCTI.
MiHiMallbHE  PO3IIUPEHHS  amapaTHOro  3a0e3leueHHs  3HA4YHOI  MIpOIo
KOMIIEHCYETBCSI BHCOKOIO I[IHHICTIO, OTPUMAHOI BiJ TMOCTIHHOI MEpEBIPKH
NPaBUIBHOCTI, OCOOJMBO B KPUTUYHO BAKIMBUX a00 BEJIMKOMACIITAOHUX
PEBEPCUBHHUX OOYHCICHHSX.

CIIMCOK JIITEPATYPU

1. New guantum circuit implementations of SM4 and SM3/ Zou J., Li L.,
Wei Z., Luo Y., Liu Q., Wu W. Quantum Information Processing, 2022. Vol. 21.
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2. Quantum reversible circuit of AES — 128 / Almazrooie M., Samsudin A.,
Abdullah R., Mutter K. N. Quantum Inf. Process, 2018. Vol. 17. P. 1-30.
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YK 633.854.78:613.2
AHTHUITIOKUBHI PEHOBUHHU Y HACIHHI HYTY

Conu Cepriit MuxaiisioBuy,

KaHIUJAT TEXHIYHUX HAYK, TOIEHT,

Kycros Irop OsekcanapoBuy,

KaH/IUJAT TEXHIYHUX HaYK, IOIEHT,

byuenko Irop IBanoBuy,

acmipant

Onecbkuii HalllOHAIBHUHN TEXHOJIOTTYHUHN YHIBEPCUTET,
M. Oneca, Ykpaina

Anoramia. Hyr (Cicer arietinum L.) € miHHOIO 3¢pHOO000BOIO KYJILTYPOIO,
BIJIOMOIO CBOIM OaraTuMm XIMIYHHUM CKJIQJIOM, OJIHAK, MOPSAJ 13 IUMU TOXUBHUMHU
pEYOBUHAMH, HACIHHS HYTYy MICTUTh AHTHUIIOKHBHI KOMIIOHEHTH, $IKI MOXYTb
3HM)KYBAaTH HOTO XapyoBY LIHHICTh Ta OlOAOCTYHHICTh HYTpleHTIB. OHIEO 3
OCHOBHHMX AaHTHUIIOKMBHMX PEYOBMH B HYTI € (PITUHOBA KHUCIOTa (MICTHTHCS B
kibkocTi Big 0,6 1o 1,5%), sika yTBOpIO€ CKIIaJHI CIIOJIYKU 3 MiHEpaIaMH, TAKUMU K
31130, Kajblii 1 [UHK, 3HUXKYIOYM 1X 3aCBOEHHS OpraHisMoM. JIEKTUHH, IO
MICTSTBCSA B HYTI B KUIBKOCTI Big 1 1o 2 %, € 6i1kaMu, sIKi MOXKYTb 3B'SI3yBaTHCS 3
nmoJiicaxapujaMu Ta OlUTKaMM, MOPYIIYyIOYM iX TpaBJEeHHS 1 BCMOKTYBAaHHS, IO
MPU3BOJUTH 10 HUTYHKOBO-KHUIIIKOBUX PO3JIaJiB. [Hr101TOpH NpoTeas, siki CTAHOBIISTh
Bix 0,1 mo 0,5 %, 3marHi iHriOyBat pepMeHTH, 1Mo OepyTh y4acTh y PO3IICTUICHHI
OUIKIB, IO YCKJIAJHIOE MPOIEC TPaBJICHHS Ta 3HUXKYE €(PEKTHUBHICTh 3aCBOECHHS
oinki. Canoninun (mo 0,5%) MOXYyThb BHKIMKATH TOJAPA3HEHHS IUIYHKOBO-
KHIIIKOBOTO TPAKTY, 110 MIABUIIYE PU3UK BUHUKHEHHS TUCKOM(OPTY MPU BKUBAHHI
HeoOpoOseHoro abo HemocTaTHhO 00poOseHOro HyTy. TaHiHM B OCHOBHOMY
30cepe/KeH1 B OOOJIOHII HACIHHS, a 1X BMICT MOKE 3HAaYHO KOJMBATHCS 3aJICIKHO BiJT
COpPTY Ta YMOB BHUpOUIyBaHHs. BMICT TaHIHIB B HAClHHI HYTY, 32 PI3HUMHU JAHUMH,
Moxxe BapiroBatucs Bif 0,5 10 3 % cyxoi Macu HaCiHHS.

KnarouoBi caoBa:  XIMIYHMM ~ CKJaJ, AHTHUIIOKMBHI  KOMIIOHEHTH,

010/10CTYIIHICTh, (PITUHOBA KUCIIOTA, JICKTUHH, 1HT101TOPH MIpOTeas3, CallOHIHM, TAaHIHU.
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Beryn. / Introductions. AHTHITIO)KHBHI pEYOBHUHU € MPUPOTHUMHE CIOTYKaMHU,
10 MICTATHCS B 0araTboX pOCIMHHUX MPOIYKTaX, 30KkpeMa B 0000Bux KynbTypax. Lli
PEYOBUHHU MOXKYTh OOMEXYBAaTH JOCTYITHICTh MOKMBHUX €JIEMEHTIB, TAKUX K OUIKH,
MiHEpaJld Ta BYIJIEBOJAM, IO BIUIMBAE€ HA €(PEKTHBHICTH IX 3aCBOEHHS OPraHi3MOM.
bo0oBi KynbTypHu, Xoua ¥ € BaXJIMBHUMHM JDKepedaMu OlJKa Ta 1HIIUX MOXKHBHUX
€JIEMEHTIB, MICTATh IEBHI CIOJYKH, SIKl 3/1aTHI 3HMXKYBAaTH iX XapyoBY I[IHHICTb,
0CO0JIMBO TP HEAOCTaTHIN 00pOoOIl. AHTUIOKUBHI PEYOBUHUA MOXYTh B3a€MOJIIATU
3 1HIIUMH KOMIIOHEHTaMH 1K1, YCKJIQJHIOIOUM TPABJIEHHS Ta BCMOKTYBaHHs. BoHH
MOXYTh BIUIMBAaTM HAa 3aCBOEHHA BaXJHMBUX MIHEpalIiB Ta OUIKIB, [0 MOXE
COPUYMHATH PI3SHOMAHITHI TpOOJEeMH 3 TpaBi€HHSAM 1 3J0pPOB'SIM y pa3l 4acToro
CIOKUBaHHS HEOOPOOJIEHUX MPOAYKTIB.

Meta podotu. / Aim. Metoro poOOTH € MPOBEACHHS JIITEPATyPHOTO aHATI3Y
AHTUTIO)KUBHUX PEYOBHH, SIK1 € B XIMIYHOMY CKJIaJl HACIHHS HYTY Ta BU3HAYEHHS X
BIUIMBY Ha IPOLECH B OPraHi3Mi JIFOJUHHU.

PesyabTaTm Ta o0rosopenns./Results and discussion. [/lo ocHOBHUX
AHTUTIO)KUBHUX PEUOBMH Yy HACIHHI HYTY HaJIeXaTh 1HTIOITOpU mpoTeas, QitaTw,
JICKTUHH, CAITOHIHU Ta TaHIHH.

[aribitopu mpoteas, MPUCYTHI B HACIHHI HYTY, € BOKJIMBUMH aHTUTIOKUBHUMU
KOMITOHEHTaMH, SIKI 3HIKYIOTh €(EeKTHUBHICTh 3acBoe€HHsS OuikiB. Lli Momexynu
BUKOHYIOTh POJIb 3aXHUCTYy JJI POCIMHHU, OJIOKYIOUM AKTHBHICTH (PEPMEHTIB, LIO
3/1aTHI PO3IIEIUTIOBATU OLTKH, 1 TAKUM YHHOM 3MEHIIYIOTh IOCTYIHICTh aMIHOKUCIIOT
JUTSL TPABHOI CUCTEMH OPraHi3MiB, 110 CIOKHUBAIOTh HYT. [Hr101TOpU MpoTea3 MOKYTh
oOmexxyBaTH O10JI0CTYHHICTh O11Ka, 1 1€ Ma€ 3HAYCHHs IS JIIOJACH, SKI aKTUBHO
CIIO’KMBAIOTh HYT SIK OCHOBHE JKEPEJIO POCIMHHOTO OLTKa.

BwmicT 1Hr101TOpiB NpoTEa3 y HaCiHHI HYTY 3a3BUYail BapitoeTbes B 1 10 3%
BiJl cyXoi Macu HaciHHs. JIJis MOpIBHSHHS, BMICT Oi1JKa B HaclHHI HYTy CTaHOBHTH
20-25%. Slk1io BpaxoByBaTH, 110 O1IOK CTAHOBUTH 3HAUHY YAaCTHHY CKJIaTy HACIHHS,
MO>KHA 3pOOMTH BHUCHOBOK, IO IHTIOITOpU MPOTEa3 y HACIHHI HYTY 3aliMarOTh BiJ
0,2 1o 0,75% Bixg 3araabHOI Macu HACIHHSL.

[{i mosekynu iHTIOITOPIB MpOTe€a3 MarOTh 37aTHICTh TaJIbMyBaTH aKTHUBHICTh

146



(GepMeHTIB, SKi BIANOBIOAIOTH 3a PO3IICIUICHHA OUIKa B ILTYHKOBO-KUIIKOBOMY
TpakTi. 30KpemMa, BOHM MOXYTh IHrIOyBaTH Taki (EpMEHTH, SK TPHUICHH 1
XIMOTPHIICHH, SIKI BUKOHYIOTh BaXJIMBY (DYHKIIIIO MEpEeTpaBICHHS OLIKIB Y HIIYHKY
Ta TOHKOMY KHIICYHUKY. TPHUIICHH, SKUH € OJHUM 3 OCHOBHHX (DEpMEHTIB IS
pO3IIEIUICHHsT OUIKIB, 1 XIMOTPHUIICHH, IO JOMOMArarTh Yy PO3IMICIIJIEHHI TMEBHUX
aMIHOKHCIIOT, MOXKYTh CTaTH MEHII aKTUBHUMH, 110 BEAE JO MEHIIOr0 €(EeKTUBHOIO
PO3IIEIIJICHHS O171Ka B KUIICUYHUKY.

3a3HayeHo, 110 CEPUHOBI 1HTIOITOPH, SKI MPUCYTHI B HYTi, 3HAYHOIO MIPOIO
OJIOKYIOTh aKTHUBHICTh TPHUIICUHY, IO € HAWOUIbII BaXKJIMBUM JUIsI MEPETPABIICHHS
OUIKIB B IIJIYHKOBO-KMIIKOBOMY TpakTi. B pe3ynbrari, Olidblna yacTMHA OlIKa He
PO3IICTUTIOETHCS HA aMIHOKHUCJIOTH TaK €(QEKTUBHO, SIK 1€ BIIOYBAE€THCS B IHIIUX
JoKepenax Ouka.

TpuBane BKUBaHHA HACIHHS HYTY 0€3 00poOku abo 6e3 3aCTOCYBaHHS METO/IB
3HIDKEHHSI aKTUBHOCTI 1HT101TOPIB MPOTEa3 MOKE MPU3BECTHU JI0 3HMIKEHHSI 3arajibHOi
€()EeKTUBHOCTI 3aCBOEHHS OLKa, 1110 BAaXJIMUBO AJIA 0Ci0, KOTP1 MOKJIAAAI0ThCA HA HYT
SIK OCHOBHMU MPOAYKT JJIsl OTPUMAHHS POCIMHHOTO O1JIKa.

®diTHHOBA KUCJIOTA, SIKa € OCHOBHOIO (popMoto 30epiranHs ¢pocdopy B HACIHHI
pPOCIIMH, 30KpeMa B HACiHHI HYTY, € BaXKJIWBOIO CKJIAQJOBOIO, IO MOXKE 3HAYHO
BIUTUBATH Ha OI10JIOCTYMHICTh MIHEpAJiB B OpraHi3mi JoauHU. Bmict ¢itaTiB y
HaciHHI HyTYy KonuBaeTbes Bi 1,0 10 2,0 r Ha 100 r cyxoro npoayKTy 3ajie’kHO Bij
pi3HHX (aKTOPiB, TAKUX K COPT HYTY, YMOBH BUPOIIYBAaHHS Ta CIIOCOOM OOpPOOKH.
Ile cranoButh Omm3bko 0,8—1,5% Big macu HaciHHs. llelt piBeHb € JOCTATHBO
BUCOKHUM, 1100 BIJIUBATH HA 3aCBOEHHS ACSKUX MIHEPAB, TAKUX SIK IIUHK, 34130,
KaIbI[id Ta MarHiid, IO € BaXJIUBHUMH €JIIEMEHTAMH JJII HOPMaibHOI (i3ioyorii
JFOIVHH.

@diTHHOBA KUCJIOTa Ma€ 37aTHICTh 3B'SI3yBaTU METald, CTBOPIOIOYH 3 HUMHU
HEPO3UMHHI KOMIUIEKCH, III0 3HAYHO 3HIDKYE IX JOCTYMHICTH g alOcopOmii B
IIUTYHKOBO-KHAIITKOBOMY TpakTi. Y BHWNaAKy 3 HYTOM, OCHOBHHMM HACIiJIKOM €
3HIDKEHHSI 010JTOCTYITHOCTI TaKUX MIKPOEJIEMEHTIB, 5K 31130 Ta IMHK, 110 BaXKJIUBO

JUTSL JTFOJIEH, SIK1 CIIOYKMBAIOTh 1IeH MPOAYKT y 3HAYHUX KUIBKOCTSIX.
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JocnimkenHss mokaszanu, mo (iTaTd 3HIKYIOTH O10JJOCTYMHICTH 3ajiza Ha
20-50%, 3a7eXHO BiJ] YMOB Xap4yBaHHsI Ta B3a€MOJII 3 IHIMTUMU KOMIIOHEHTAMH TKi.
®diTaTu TakoXX MarOTh HETaTUBHUI BIUIMB Ha 3aCBOEHHS IUMHKY. JledimuT nuHKY €
CEpHO3HOI0 MPOOIEMOI0, OCKUIBKH 1€ €1eMEeHT HeOOXiTHUHN il (HYHKIIOHYBaHHS
IMYHHOI CHCTEMH, 3JI0POB’Sl IIKIpHU, BOJIOCCA Ta g 0ararbox 1HIIUX O10JIOTTYHUX
npotieciB. Biomo, mo ¢itatd MOXKyTh 3HUKYBATH 3aCBO€HHA IIMHKY Ha 30-50% B
YMOBaxX BUCOKOTO CIIOKMBAaHHSI MPOTyKTiB, OaraTux Ha QiTaTH, TAKUX SIK HYT.

®diTaTH TaKOXK MOXYTh MaTH BIUIMB Ha 3aCBOEHHS KaJbI[il0, Ba)JIMBOTO
€JIEMEHTY JUIsl 3JI0pOB's KICTOK. B3aemomnis kanbiito 3 (diTaTaMud NPU3BOIUTH [0
YTBOPEHHSI HEPO3UMHHHUX KOMIUIEKCIB KalbLIi-(iTaT, MO YCKIagHIOE abcopOlio
KaJbI[II0 B KUILIEYHUKY. Lle Moke mpu3BeCTH 10 3HMKEHHS JOCTYITHOCT] KaJbIIO JJIs
Oprasi3my, 110 € CEPHO3HOI0 MPOOIEMOLO, KO e MIHEpPaJl € BaXKJIUBUM JIKEPEIOM
JUTSI TATPUMKH 37I0pPOB’Sl KICTOK, OCOOJIMBO Y BHUMAJKaX, KOJIM JieTa oOMexkeHa abo
BHUMarae ImJaBUIIEHUX 03 KAJIBIII0 yepe3 PakTOpu PU3HKY, TaKl SK OCTEOTIOPO3.

BMmicT (ITUHOBOI KUCJIOTH Y HAaCIHHI HYTY 3yMOBIIIOE€ 3HA4YHI CKJQJHOUIl MPHU
nepeTpaBieHHl Ta 3acBoe€HHI OunkiB. Ile mom's3ano 3 TmM, mo ¢iTaTd 34aTHI
3B'I3yBaTH JAESKi OLIKH, YTBOPIOOYM KOMIUIEKCH, SIKI 3MEHIIYIOTh €(EeKTUBHICTh iX
neperpaBieHHs. lle Takok Mo)ke NPU3BECTH 1O 3HWKEHHS PIBHA aMIHOKHCIIOT,
HEOOX1THUX JIJISl IPABUIILHOTO (PYHKI[IOHYBaHHS OpraHi3My.

VY HaciHHI HyTy (iTaTM MOXYTh CTAaHOBUTH 3HAYHY YAaCTHUHY 3arajibHOTO
BMicTy docdopy. IIpu nmomy docdop, mos's3anuit 3 diTaTaMu, € HEJOCTYITHUM IS
abcopO1ii B opranizmi JoAuHu. Lle o3Havae, M0 X04a HYT € XOPOILIUM JIKEPEIoM
dbocdhopy, OUTBIIICTE 1IbOTO (ochopy 3HAXOAUTHCA Y (HOopMI, SIKY HE MOKHA 3aCBOITH,
0 3HWKYE €(EeKTHBHICTh MOTO BUKOPUCTAHHSA. 3HWKEHHS JIOCTYMHOCTI (ocdopy
MOXke OyTH Ba)XJTUBHM (DaKTOPOM Y J1€Tax, IO MOKIaJAat0ThCsl Ha 0000B1 KyIbTypH
K OCHOBHE JIXKEpeJIo OO0 MiHEepay.

®diTMHOBA KHCIIOTA TAKOX MA€ aHTUOKCUIAHTHI BJIACTUBOCTI, SIKI MOXKYTh OyTH
KOPUCHUMHU [JIs1 3/I0POB'Sl, OCKUIbKM BOHA 37]aTHA HEUTpai3yBaTH BUIbHI paUKaid B
oprani3mi. OfHaK 111 KOPUCHI BIACTUBOCTI HE KOMIIEHCYIOTh 11 HEraTUBHUHN e(PEeKT Ha

3aCBO€HHS MiHepamiB. KpiM Toro, aeski IOCHIIPKEHHS IOKa3ywoTbh, 10 (iTatu
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MOXYTh MAaTH MPOTUPAKOBY IO, 3MEHIIYIOUN PU3UK PO3BUTKY JESKUX BUIIB PaKy,
30KpeMa paKy KHIIeuyHuKa. TakuM 9nHOM, (PiTaTH MAIOTh MOABIHHUN €()eKT — BOHU
MOXXYTh OyTH HIKIJJIMBAMHU JJisi 3aCBOEHHS MIHEpAJiB, ajié TAaKOXX HaJal0Th IEBHI
KOPHUCHI BJIACTUBOCTI JIJIsI OpTaHi3My.

JlexTuHHU, SIKI € OJHUMHU 3 OCHOBHUX aHTUIIOKMBHUX PEUOBHH, IO MICTATHCS B
0000BHX KYyJbTypaxX, 30KpeMa B HaCiHHI HYTY, € OUIKaMH, 3IaTHUMU 3B’SI3yBaTHUCS 3
BYTJICBOJIaMH, 1[0 3aBa)Ka€ HOPMAJIbHOMY TpaBJiCHHIO. BMICT JIeKTHHIB B HacCiHHI
HYTY BapilO€ThCS 3aJIe’KHO BiJl COPTY 1 YMOB BUPOIIYBaHHS, BIH CTAHOBUTH OJIM3BKO
10-15 r ma 100 r cyxoro Hacinua. L{i GiMKM MOXYyTh MaTHh CEpHO3HMII BIUIUB Ha
3IaTHICTb OpTraHI3My 3aCBOIOBAaTH IOXKMBHI PEYOBHHH, OCKIIBKA BOHU MOXYTh
CHPUYUHSATH arjlOTUHALII0 KIITHH 1 HEraTMBHO BIUIMBATH Ha KJIITHHHI MeMOpaHw,
110 MPU3BOIUTH J0 MOPYIIEHHS (DYHKIIIH TPaBHOTO TPAKTY.

JIekTUHM B OCHOBHOMY BUSBIISIIOTH CBOIO AKTHMBHICTh 4Y€pe3 B3aEMOJII0 3
[IIKOKOH 'ForaTamu, 110 MICTAThCSI Ha TIOBEPXHI KIITHH. BoHU 31aTHI 3B’s13yBaTUCs 3
MOJIEKYJIaMH BYTJIEBOJIIB, IO MPU3BOJHUTH IO YTBOPEHHS KOMILJIEKCIB, SIKI MOXYTb
OyTH TOKCHYHMMH JJIS Opra”iamy. Y pasi CHOXHBaHHS 3HAYHUX KUIBKOCTEH
MPOJIYKTIB, MO MICTITh JIGKTHH, MOXYTh BUHUKHYTH TPOOJEMH 3 TpPaBJICHHSM,
BKJTFOYAIOYM TIOJIPa3HEHHS CIIM30BOi OOOJIOHKHM KHIIIEYHWKA, O1J1b, 3AYTTS JKUBOTA 1
HaBITh IHTOKCHUKAITIIO.

JIekTUHH MOXYTbh 1HTI0YBaTH pOOOTY TpaBHUX (PEPMEHTIB, TAKUX AK aMijaza,
TPUIICHH 1 XIMOTPINCHH, IO BIAMOBIAAIOTH 32 PO3MICIIJICHHS BYTJICBOMIB 1 O1JIKIB,
OOMEXylouM TUM caMHM €QEeKTHBHICTh TpaBieHHSA. BOHHM MOXYyThb TakoX
MEePENIKOKATH HOPMAJIbHOMY 3aCBOEHHIO OUIKIB 1 BYIVIEBOJIB, 110 MPHU3BOJIUTH 0
MOTIPIIEHHS 3araJIbHOTO CTaHy 370pOB’Sl MPU TPUBAJIIOMY CIOKHBAHHI MPOAYKTIB,
OaraTux Ha JIEKTHH. Y pa3l CIOXUBAHHS 3HAYHUX KIJIBKOCTEH JICKTHHIB 1€ MOXE
CIPUYUHUTYA BUHUKHEHHSI PI3HUX 3aXBOPIOBAHb TPABHOI CUCTEMH, TAKUX SIK XPOHIUHI
3amnajibHi 3aXBOPIOBAHHS KHUINIEYHUKA, TACTPUT 1 HABITh BUPA3KY IUTYHKA.

JlexTuHHU, X04a 1 € AHTUTNIO)KUBHUMH PEYOBUHAMHU, TAKOX MAOTh NIEBHI KOPUCHI
BJIACTUBOCTI. Jlesiki MOCTIKEHHSI TTOKa3yI0Th, 1110 JIEKTUH MOXK€ MaTH MPOTHUPAKOBI

BJIacTUBOCTI. BoHU 37aTHI 3B's13yBaTHCs 3 MeMOpaHamMH KIIITUH PAKOBUX MYXJIUH, IO
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3aBakae iX moauTy 1 pocty. OgHaK Taki BIACTHBOCTI JICKTUHIB HE KOMIEHCYIOTh iX
HETaTUBHOTO BIUTMBY Ha TPABJICHHS 1 3aCBOECHHS IHIMUX IOXUBHUX PEYOBUH, TOMY
CIOKMBAHHS JIGKTHHIB Yy BEJIMKUX KUIBKOCTSX 0€3 HaJleKHOI O0O0pOoOKH MOXKe
MIPU3BECTH JI0 TIOTIPIICHHS 30POB 1.

JIeKTUHU TaKOXX MOXYTh MaTH IMYHOCYHPECHUBHY [lil0, OCKIJIbKM BOHH 3/IaTHI
1Hr10yBaTH (YHKINT IMyHHUX KJIITHH, TaKUX SIK Makpodaru i JEHKOLMTH, III0 MOXKE
MPU3BECTH /10 3HIKCHHS IMyHHOI BIAMoBiai opraHizmy. Lle moxke Oytu ocoOmmBO
BOXJIMBO I JIFOJIEH, K1 MaloTh OCiablieHy IMyHHY CHUCTeMy a00 CXHUJIBHICThH JI0
ayTOIMyHHHUX 3aXBOPIOBAHb.

VY HaciHHI HYTY JIGKTHH, SIK TPaBUJIO0, MA€ BUCOKY 3JaTHICTh JO arjIFOTHHALIIl
YEpBOHMX KpPOB’SHUX KIITHH, IO MOXE€ CIPUYUHUTU TOPYIIEHHS B POOOTI
CEPIEBO-CYAMHHOI CHCTEMH MPH PETYISIPHOMY CTIOKUBAHHI CHPOTO TTPOIYKTY.

®diTaTH Ta 1HINI AHTUIIOKUBHI PEYOBMHM B HYTlI TaKOX B3a€EMOJIIIOTH 3
JIEKTUHAMH, CTBOPIOIOYM KOMIUIEKCHUN edekT. CruIbHUM BIUIMB JEKTHUHIB 1 (iTaTIB
MO>K€E 3HM)KYBAaTH 3aCBOEHHS HE TIJIbKH MiHEpaiB, a i OUIKIB, 110 POOUTHh HYT MEHII
e(hEeKTUBHUM JHKEPETIOM MOKUBHUX PEUOBUH Y CBOEMY CUPOMY BUTJISIII.

CanoHiHu — 11€ TpyIna OpPraHiYHUX CHOJIYK, SIKI € TJIKO3UIHUMHU 3'€ THAHHSIMU,
10 MICTSTh T1APOQUIbHY IIYKPOBY YAaCTUHY 1 T1IpodoOHy arjiikOHOBY YacTHHY. BoHu
IIMPOKO MOMIMPEHI B POCIMHHOMY CBITi, 30KpeMa B HaCiHH1 HyTy. BMicT camnoHiHIB B
HAClHHI HYTYy MO>X€ BapiloBaTHUCS, ajle B CEpEeAHbOMY BiH CTAHOBUTH OJu3bKO 2,5-4%
cyxoi Macu HaciHHs. CanoOHIHU MOXKYTh MaTH HETaTUBHUI BIUIMB HA TPABHY CHCTEMY
JIOIMHYU, OCKUIBKM BOHM 3/IaTHI YTBOPIOBATHU MIHUCTI KOJOiHI PO3YMHU B BOJI, 1110
MOJKE CIIPUYUHSTH TOPYIICHHS B pOOOTI MUTYHKOBO-KHUIITKOBOTO TPAKTY.

MexaHi3M nii CamoHIHIB MOJSATa€E B iX 3AaTHOCTI YTBOPIOBATH KOMIUICKCH 3
JinigaMu B MeMOpaHax KITHH. [{I KOMIIJIEKCH 3MiHIOIOTh CTPYKTYpYy MEMOpaH, 1110
MO>K€ TPU3BECTH A0 iX MOLIKOKEHHS a0o nectadimizanii. CaloHIHU TaKOX MOXYTb
iHriOyBat (yHKII0O (EepMEHTIB, TakuX SK amijgaza 1 Jimasza, M0 MOpPYIIye
HOPMAJIbHUW TPOIIEC MEPETPABICHHS 1 3aCBOEHHS BYTJIEBOJIIB 1 KHUPIB. YHACHIIOK
IIbOTO MOXXYTh BUHUKATU MPOOJIEMHU 3 TPaBJIEHHSAM, TakKl K 3AyTTS JKABOTA, Jiapes,

Ol y KMBOTI 1 HaBITh TOKCHUYHI €(EKTH TPH CIONKUBAHHI BETUKHX KIJIBKOCTEH
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CarOHIHIB.

CamnoHiHM B HAaCiHHI HyTy MOXYTb MaTH Pi3H1 BUIH, 30KpeMa CallOHIHU THITY
JEKTUHY 1 CaloHIHM THUNY TJIKO3uay. BOHM MOXyTh MaTH PI3HHH CTYMiHb
TOKCHYHOCTI B 3aJICKHOCTI Bl XIMIYHOT CTPYKTYpH 1 iX KOHIIGHTpAIlil B MPOIYKTI.
IIpoTe 3arasioM camoHiHU 30€piraroTh CBOIO 37aTHICTH 3B’SI3yBaTHCS 3 JIIIJIaMH B
MeMOpaHax KIJIITHH, 1110 00MEXKY€e X BUKOPUCTAHHS B HEOOPOOICHOMY BUTJISIII.

PiBeHb TOKCHYHOCTI CamllOHIHIB TaKOXX MOXKE 3aJIeKaTH BiJl 1HIAMBIAyaTbHUX
0COONMBOCTEM OpraHizmMy. Y NedKuX JIOJed HaBITh NPHU HU3BKUX KOHIICHTPALISIX
CAllOHIHIB MOXE CIOCTEPIraTUCA YYTJIUBICTh JO LHX CIONYK, IO MPOSIBISETHCS Y
BUIJISI] QJIEPTIYHUX peakuiid ado TpaBHUX po3afiB. Tomy Juis JI0A€H 3 M1ABUIIECHOO
YYTJIUBICTIO JIO CallOHIHIB BaXXJIMBO BpPAaxOBYBATH METOJU OOpOOKH HYTY, SKi
3HIKYIOTH PIBEHb WX CTIONYK.

Taninu — 11e (HEeHONBbHI CIOIYKH, K1 MIUPOKO MOIIMPEH] B POCIUHAX 1 37aTHI
YTBOPIOBATHU CKJIAJIHI KOMIUIEKCH 3 OlIKaMu, JiMijgaMu 1 MeTasiaMu. BoHu € oqHuMu 3
OCHOBHHMX AQHTUIIO)KMBHUX PEYOBHMH Yy HACiHHI HYTy. TaHIHM B OCHOBHOMY
30cepe/KeHl B 000JIOHIII HACIHHS, a iXHIA BMICT MOXKE 3HAYHO KOJUBATHCS 3aJICKHO
Bl COPTY Ta YMOB BHUpPOINYBaHHsS. BMICT TaHIHIB B HACIHHI HYTy, 3a pPi3HUMHU
JTaHUMH, MOKe BapitoBaTucs Big 0,5 mo 3% cyxoi Macu HaCiHHS.

TaHiHM 37aTHI YTBOPIOBATH KOMIUIEKCH 3 O1IKaMu, 110 MOXE 3HUKYBaTH
3acBO€HHsS OIKiB opra”izMoM. lle BigOyBaeTbcsi uepe3 3B'A3yBaHHS TaHIHIB 3
aMIHOKHCIIOTaMH B O1JIKaX, 110 YHEMOKIIUBIIOE €(PEKTUBHE TIEPEBAPIOBAHHS OUIKIB Y
TpaBHOMY TpakTi. B pe3ynbrari 3acBO€HHs OUIKIB 13 HYTy MOXE OYyTH 3HAa4yHO
oOmexene. [leski MOCTIDKEHHS TOKa3ylOTh, IO TaHIHK MOXYTh 3HWXKYBAaTH
JOCTYITHICTh aMIHOKHUCIIOT, TAKUX SIK METIOHIH 1 JII3UH, 110 € BAKJIUBUMHU JJIS POCTY 1
PO3BUTKY opraHizMy. ToMy BHCOKHI BMICT TaHIHIB Y HACIHHI HyTy MO>X€ MPU3BECTH
710 3HIDKEHHS HOro O10JIOT1YHOI IIHHOCTI, OCOOJIMBO TPU PETYJISIPHOMY BXKHUBaHHI
IIbOTO MIPOJYKTY B JII€TaX.

KpiM Toro, TaHiHM MOXYTb MAaTH AHTHOKCUJAHTHY aKTHUBHICTb, WLI0 €
KOPHUCHUM JUIsl OPraHi3My B KOHTEKCTI 3aro0iraHHs OKHCIIIOBAIbHOMY cTpecy. OnHak

iXHSI aKTUBHICTh MOK€ OyTH MOJIBIHHOIO — B MaJIMX KUIBKOCTSAX TaHIHU MOXYTb OyTH
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KOPHUCHUMHU JUIsl OpraHi3My, a B HaJUIMIIKy BOHM MOXYTh 1HT1OyBaTH 3aCBOEHHS
MiHEpaJiB, TaKUX SK 3ami30 1 Kanblid. TaHiHW 37aTHI 3B'sA3yBaTH Il MiHEpaIH 1
YTBOPIOBATH HEPOIUMHHI KOMIUIEKCH, 110 3HIKYE TXHIO 010/J0CTYITHICTb.

BMmicT TaHIHIB MOX€ TakOXX BIUIMBATA Ha TPaBHUUN TPAKT JIOAWHU. TaHIHH,
3aBASIKA CBOiM 3JaTHOCTI YTBOPIOBATH KOMIUIEKCH 3 OUIKaMU, MOXYTh 3HUKYBaTH
aKTUBHICTh TPaBHUX (PEPMEHTIB, TAKMX SIK amijasa 1 MEeMCHH, IO MOTIPIIyE MPOIeC
MEPETPABIICHHST BYIJIEBOMIB 1 OUIKiB. BOHM TakoX MOXyTh MaTH JIETKY
NpoTU3aNalbHy JAil0, OJJHAK MPU HAIMIPHOMY CIOXHBaHHI 1€ MOXE MPU3BECTH 0
MO/IPA3HEHHS CIM30BO1 OOOJIOHKH ILTYHKA 1 KUIIIEYHHUKA, BUKIIUKAOYU AUCKOM(OPT 1
po0JIeEMU 3 TPABICHHSM, TaKl K 34YTTS )KUBOTa 200 O1Ib.

OpHi€0 3 BOXKIMBUX XapaKTEPUCTUK TAHIHIB € IXHS 3[aTHICTh JI0 YTBOPEHHS
KOMILICKCIB 3 METaJlaMH, TAKUMH SK KaJbIlid, Mardii, 3ami3o 1 quaK. {1 KoMmiekcu
MOTIPIIYIOTh 3aCBOEHHSI METANIB 1 3MEHIIYIOTh iX O010J0CTYIHICTh, 110 MOXE OyTH
BXJIMBUM (DaKTOPOM Yy XapuyBaHHI, JI¢ HYT € OCHOBHUM JIXKEPEJIOM MiHEpaiB.

BucuoBku./Conclusions. Hyr (Cicer arietinum L.) — minHa 3epH00000Ba
KyJbTypa, Oarata Ha OLTKM, BYIJIEBOJIM, XapyOBI BOJIOKHA, BITaMiHU Ta MiHEpaJH.
[IpoTe B #oro ckiaai MICTIThCS TAKOX AHTUIIOKWBHI KOMIIOHEHTH, SIKI MOXYTh
3HIDKYBATH O10JI0CTYNMHICTh TOXXMBHHX PEYOBHUH. HaWmommpeHIimuMu 3 HHUX €
1HTI0ITOpU TpoTeas, (iTaTu, JEKTUHMU, CANOHIHM Ta TaHIHU. [HTIOITOpM mpoTeas
OOMEXYyIOTh €(QEKTHUBHICTh 3aCBOEHHsS OUIKIB, OJOKyHOud (QEepMEHTH, SKI
NEPETPABIIOIOTh OUIKM B HUTYHKOBO-KHIIKOBOMY TpakTi. lle Moxke mpusBecTH 10
3HUKEHHS O10J0CTYMHOCTI aMIHOKHCIOT, IO € BaAXKIUBUM IS JIIOJIEH, SIKi
CIO’KMBAIOTh HYT SIK OCHOBHE Jukepeno Ounka. dituHoBa kuciora (ditatu), sika €
OCHOBHOIO (opMoro 30epiranHs ¢ochopy B HACIHHI, 3/JaTHA 3HIKYBATH
010/I0CTYITHICTh MIKPOEJIEMEHTIB, TaKUX SIK 3aj1i30, IIMHK Ta Kajibllik. [le Moxe OyTu
npo0JIeMOIO IS JIFOJIEH, SIK1 CIIO’KUBAIOTh BEJTUKY KUIBKICTh HYTY B panioni. ditatu
MOXYTh TAaKOXX 3HWXKYBAaTH €(EKTHUBHICTb MEpEeTpaBlIeHHs OUIKIB, 3B'A3yl0ud iX 1
YTBOPIOIOYM HEPO3UYMHHI KOMIUIEKCU. JIEKTHMHH, K1 MICTATBCS B HACIHHI HYTY,
MOXKYTb 1HT10yBaTH TpaBH1 (epPMEHTH, TaKi K aMmisia3a, TPUTICUH Ta XIMOTpHUIICUH. Lle

OPU3BOAUTH A0 MOPYUIEHb TPABJICHHS, 3AyTTd >KUBOTA Ta IHIIUX posnaiiB. [Ipore

152



micas TepMiYHOi OOpOOKHM UM MPOPOILYBAaHHS BMICT JIGKTHHIB 3HMXKYETHCS, IO
poOUTH HYT OUTBbII Oe3meyHUM ISl crioKuBaHHs. CarnoHIHU, M0 € OPTaHIYHUMH
CIOJIyKaMH B HYTI, MOXYTb BUKJIUKATH MOPYIIEHHS B pOOOTI IUTYHKOBO-KHUIIIKOBOTO
TPaKTy uYepe3 CBOIO 3/IaTHICTh YTBOPIOBATU MIHUCTI PO3YMHU. BOHM MOXYTh TakoX
1HT10yBaTH poOOTY (PepMEHTIB, IO MOPYIIY€E MEPETPaBICHHS BYTJEBOJIB 1 JKHUPIB.
Taninm B HaciHHI HYTY MOXYyTb cTtaHoBUTH Bix 0,5 g0 3% cyxoi Macu,
KOHIEHTPYIOUHCh y 000sIOHII. BOHU 3HIKYIOTH 3aCBOEHHS O1NIKIB, 3B’SI3yIOUHCH 13
aMIHOKHCJIOTaMH, 10 MOXXe 0OMeKyBaTH O10JIOTIYHY IIIHHICTh HYTYy. Tako)X BOHH
IHT10YIOTh 3aCBO€HHSI MIHEpAJiB, YTBOPIOIOYM HEPO3UYMHHI KOMIUIEKCH 3 3alli30M,
KaJIbLIIEM, MarHieM 1 OUHKOM. TaHIHM MOXYTh YINOBUIBHIOBATH POOOTY TpaBHUX
(epMEeHTIB, BUKIMKAIOUU TUCKOM(OPT y TpaBHOMY TpakTi. BogHouac BOHM MaroTh
AHTUOKCUJAHTHI Ta JIETKI IPOTU3aNalibHI BIACTUBOCTI, IPOTE IXHIN HAJUIUILIOK MOXKE

CIIPUYHUHATH ITIOAPA3HCHHA CIN30BOI 000JIOHKH IIIJTYHKA Ta KHWIIICYHHKA.
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YAK: 004.738.5
TPEHJIU XMAPHUX TEXHOJIOT'TA B YHIBEPCUTETCHKHX
HABYAJIbBHUX CUCTEMAX

YyobaeBcbkuii Bitasiii IBanoBuy,

1.€.H., ipodecop

Mockajienko Boiroagumup Bosoaumuposuy,
acmipant

JlepkaBHHI TOPrOBO-€KOHOMIYHUM YHIBEPCUTET
M. KuiB, Ykpaina

AHoTanisi. 3 po3BUTKOM 1H()OpPMALIMHUX TEXHOJOTIA XMapHI CEpBICH CTallU
HEBIT'€MHOIO  YAaCTHHOIO  YHIBEPCHUTETCHKMX  HaBUaJIbHHX  CHUCTEM. BoHH
3a0€3MeuyoTh JOCTYIHICTh OCBITHIX MaTepiaiiB, MOKPAIIYyIOTh KOMYHIKAIIO MiX
BUKJIa/layaMyd Ta CTYJIEHTaMH, a TaKOX ONTHUMI3YIOTh YIPABIIHHSA OCBITHIMH
npouecamu [1, c. 25]. OxpiM TOro, 3HAYEHHS XMApPHHUX TEXHOJIOTIM MPOTOBKYE
3pOCTaTH 3aBASKU IXHIM 3MaTHOCTI aIanTyBaTUCS IO 3MIHHUX MOTPEeO OCBITHHOTO
cepeoBuINa, 3a0e3MeUy0UH 3pYUHICTh Ta EKOHOMIYHICTh BUKOPUCTAHHS.

KirouoBi cjoBa: XmapHi TEXHOJOTIi, OHJIaiH-HABYaHHS, YHIBEPCHUTETCHKI

CUCTEMH, Oe3MeKa JaHUX, OCBITHI MJIaT(HOPMHU.

Meta po6oTH. MeToro TaHOTO JOCIHIKCHHS € aHall3 Cy4acHHUX TCHJICHIN
BIIPOBAXKEHHSI XMapHUX TEXHOJIOT1M Y HABYAJIbHUX CUCTEMAX YHIBEPCUTETIB, OLlIHKA
iXHIX TIepeBar i BUKIWKIB, a TAKOK BU3HAUCHHS MEPCIEKTUB MOAAIBIIOTO PO3BUTKY
Ta ONTHUMI3allli BAKOPUCTAHHS XMApHUX PIlLIEHb Y BUIIIH OCBITI.

Marepianu Ta metoan. CydacHa cucTemMa BUIIOI OCBITU 3a3HA€ 3HAYHUX 3MIH
3aBASKA CTPIMKOMY PO3BUTKY HUGPOBUX TexHOJOTIH. B ymoBax rmoOamizamii Ta
nugpoBi3alii CyCHiJIbCTBA XMAapHI TEXHOJOTIi CTalOTh HEBII'E€MHOIO CKJIaJ0BOIO
HAaBYAJIBHOTO Ipolecy. BoHM 3a0e3nedyioTh 3py4YHHMM JOCTYN JI0 OCBITHIX
MarepiaiiB, COPUSIOTh OpraHizaiii JUCTAHIIHHOTO HaBYaHHS Ta ONTHUMIZYIOThH

YIOPaBIIHHS OCBITHIMU pecypcaMu. 3aCTOCYBaHHSI XMApHUX pIllIeHb Y HaBYaJIbHUX
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3aKjIaax JO03BOJISIE TOKPAINIUTH KOMYHIKAIII0 MIX CTYJEHTAMH Ta BUKIIAJadamw,
aBTOMATU3YyBaTHU TPOIIECH OIIIHIOBaHHS Ta 3a0€3MeYuTH OUTBIN TepCOHATI30BaHUN
MIX11 10 HaBYaHHS.

KirouoBoto nepeBaroro XMapHuXx miaThopM € IXHs TOCTYIHICTh, IO JO3BOJISE
CTyJIGHTaM 1 BHKJa/JayaM TMpalioBaTd 3 HABYAIBHUMH Marepiaiamu 3 OyIb-sSKOTO
IMPUCTPOIO, HE3aJIEKHO BIiA Miclsd mnepeOyBaHHsA. Kpim Toro, xmapHi cepBicH
3a0e3neuyloTh 30epiraHHs BEJIMKOi KUTBKOCTI JaHUX, MIO JO03BOJISIE YHIBEPCHUTETaM
ONTUMI3yBaTH BUTPATH Ha IHPPACTPYKTYPY Ta MIJABUIIUTH €(hEKTUBHICTb YIIPaBIiHHS
ocBiTHIMU TIporiecamu. OHAK BHKOPUCTAHHS TAKMX TEXHOJIOTIA CYMpPOBOKYETHCS
MEBHUMHM  BUKIMKAMHM, 30KpeMa NUTaHHAMU  KiOepOesneku, 30epekeHHA
KOH(D1IeHIIMHOT 1HQopMaIlii Ta HeOOXITHICTIO ajanTallli BUKJIaJa4diB 1 CTYJACHTIB J0
HOBUX METO/IIB HABUAHHSI.

TakuMm YWHOM, JOCTIPKEHHS TEHJCHIIA PO3BUTKY XMapHHUX TEXHOJIOTIH Yy
BUIIIA OCBITI € BAXKIWBUM 3aBIAaHHSAM [IJI1 BU3HAYEHHS TMEPCIEKTUB IXHBOTO
€()eKTUBHOTO BHKOPHUCTAHHS Ta MOJAJIBLIOTO BIPOBA/UKEHHS B OCBITHIM MpoIIEC.
AHami3 JOCBiy CBITOBHX YHIBEPCHTETIB Ta ajanTallis HalKpammx MpakTUK MOXYTh
CIPUATH TIOKPAIICHHIO SKOCTI HaBUaHHS, 3a0e3MeueHHI0 0e3MepepBHOTO IOCTYITY A0
3HaHb 1 CTBOPEHHIO IHHOBAIIIHHOTO OCBITHHOTO CEPEIOBHUIIIA.

OcHOBHI TEHJIEHIIII PO3BUTKY XMapHHX TEXHOJIOTiH B ocBiTi Ha cyuacHomy
eTam pPO3BUTKY OCBITM XMapHI TEXHOJOTIl CHpHUSIIOTh BUKOPUCTAHHIO SaaS-
wiatdopm (Hanpukian, Google Workspace for Education, Microsoft 365), interparrii
XMapHUX CXOBWI JJii 30epiraHHs HaBYaJbHUX MarepiajiB, aBTOMAaTHU3aIlll
OIIIHIOBAHHSI Ta 3BOPOTHOTO 3B’SI3Ky, MIJABUIIEHHIO PIBHA OE3MEKH JaHUX 3a
JIOTIOMOTO0 cydacHuX 3aco0iB mmdpyBanns [2, ¢. 132].

KpiM TOro, XMapHi T€XHOJIOT1i JO3BOJIAIOTh HABUAJIHLHUM 3aKJIaaM €KOHOMUTHU
Ha (IBUYHUX pecypcax, 3MEHIIyIYH MoTpedy B JPYKOBaHMUX Marepiaiax Ta
JIOKaJbHUX CcepBepax. BOHM TakoX MATPUMYIOTH TEPCOHATI30BaHE HaBYaHHS,
HaJal0yu MOXJIMBICTh aJanTallii HaBYaJIbHOTO MPOUECY Mij 1HAMBIAYadbHI MOTPeOU
CTYJICHTIB.

[lonpu  4WcneHHl TepeBard, BUKOPUCTAHHA  XMapHUX  TEXHOJOTIH
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CYNPOBOKYEThCS TICBHUMH BHUKJIMKAMU, TaKUMH SIK PU3UKUA KibepOesmekd,
HEOOXITHICTh CTA0IPHOTO 1HTEPHET-3'€IHAHHS Ta MIATOTOBKA KaJpiB 10 podOTH 3
HOBUMHU  TEXHOJIOTiSIMH.  BaxnmuBUM  acleKkToOM — 3aJIMINAETHCS  MHUTAHHA
KOH(DIICHIITHOCTI JaHWX, OCKUIBKM HaBYalbHI 3aKJIad OIMEpPYIOTh BEIHUKOIO
KUJIBKICTIO ITEPCOHAIBHOI 1H(OpMAIIii CTyIeHTIB 1 BUKiIaaadis [3].

OxpeMoi yBaru 3acilyrOBy€ IHTaHHS BIJIIOBIJAJIBLHOCTI 3a 30€pesKeHHs
iHpopMmariii. VYHIBEpCHUTETH TIOBHHHI  pO3pOONSATH  TOJNITUKH  O€3MeKH  Ta
CIIIBIPAIIOBATH 3 HAIIMHUMH TOCTaYaIbHUKAMU XMApHHUX IOCTYT JJIsg MiHIMi3amii
PU3HKIB BHUTOKY JaHWX. BoOJHOYAac, BHIPOBAaKCHHS HABYAIBHHX NIpOrpaMm i3
MIATOTOBKM KaapiB y cdepi KiOepOEe3Neku COpUiATHUME IMiJABUILIEHHIO PIBHS
0013HAHOCT1 KOPUCTYBAYIB II0JI0 3arP03 1 METOAIB 3aXUCTY 1H(pOpMAIIii.

PesyabTatn Ta o00roBopeHHsi. J{OCBII NPOBIIHMX YHIBEPCUTETIB CBITY
CBITYUTh TPO €(EeKTUBHICTb BUKOPHUCTAHHS XMapHUX TEXHOJIOTI B OCBITHHOMY
npouieci. Hampukinan, MaccadyceTChbKuii TEXHOJIOTTYHUM 1HCTUTYT aKTHUBHO
BUKOPUCTOBYE XMApHI CEPBICH AJI MPOBEIEHHS IUCTaHLUIMHOTO HABYAHHS Ta OOMIHY
TOCIITHUIIBKUMU JdaHUMHU. B VYkpaiHi Takox 3pocTae 1HTEpeC 10 BIIPOBAKCHHS
XMapHHUX TEXHOJIOTH y HaBYaJIbHI IPOLIECH, OCOOJIMBO MICJIsI MAaCOBOTO MEPEX0ay Ha
OHJIaliH-(hOpMaTH HaBYAHHS B yMOBAX MaHEMIi.

3HaYHUM JIOCSITHEHHSIM € IHTErpallis TEXHOJOTIA IITYy4HOTO I1HTEJEKTY B
XMapHi MmiaTGopmMH, 10 J03BOJISE ABTOMATH3YBaTH MPOLECH aHali3y YCHIIIHOCTI
CTYJIEHTIB, (OopMyBaHHS IHAWBIIyaIbHUX HABUAJbHUX IUIAHIB Ta HaJaHHA
pPEKOMEHJall i II0/I0 MOKPAIEHHS HaBYaJIbHUX PE3YJIbTaTIB.

BucnoBku. O1xe, BIPOBAHKEHHSI XMapHUX TEXHOJIOTIHN y cdepi BUILOI OCBITH
Ma€ 3HaYHUW TOTEHINAN Ui MOKpAIeHHs] HaBYaJIbHOTO Tpoiiecy. [IpoTe BaximBo
BpaxOBYBaTU AacCleKTH Oe3Meku Ta €(PEeKTUBHOIO BHUKOPUCTAHHS PECypCiB IS
JIOCSITHEHHSI MaKCHUMalbHUX pe3yabTaTiB. BpaxoByrouw CBITOBI TEHACHINT Ta
YCHIITHUN JOCBI TPOBIAHUX YHIBEPCUTETIB, YKPATHCHKI 3aKJagud BHUIOI OCBITH
MOXKYTh 3HAYHO TIJIBUIIUTH SKICTh HABYAHHS 3aBASKHA IIHPOKOMY BIPOBAKEHHIO
XMapHUX TexHoJorii. [Toganbin qocnimkeHHs y i cdepi MatoTh OyTH 30CepeKeH1

Ha TMIOKpalleHHl pIBHSA 3aXUCTy JaHUX, pPO3poOlll HOBUX METOJIUK ajarTaiii
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HAaBYAJIbHUX TMPOLECIB Ta ONTUMI3alli XMapHHX CEpBICIB s MOTped OCBITHIX
YCTaHOB.
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YIK: 656.11
METO/JM OLIHIOBAHHS BE3NEKU EKCILTYATALIT
TPAHCIIOPTHHUX 3ACOBIB

Hlama Irop KocrssHTHHOBHY,

1.T.H., ipoecop

HamionaneHa akagemis HamionanbHoi rBapil Ykpainu
M. XapkiB, Ykpaina

AHoOTaNisi: PO3IJIIHYTO METOAY OLIHIOBaHHS O€3MeKH Ha TpaHCHopTi 0e3
BUKOPUCTAHHS CTATUCTUYHUX 1 UMOBIPHICHUX CXEM, MPUUHATHUX Y Teopli HaAIMHOCTI
cucteM. IlponoHyeTbcs cxema po3paxyHKIB 1 BHOIp KOE(QILIEHTIB PHU3HKY.
[HaMKaTOpHI 3aXO0MU PHU3MKY Jal0Th 3MOry O€3MoCepeHbO BUMIPATH KITBKICHO
HeOe3IeKy cuTyarlii abo TpaHCIOPTHOT CUCTEMH il Yac i eKCIuTyararii.

KialouoBi cjaoBa: cucrema, MeTol, MOJeNb, Oe3neka, TPaHCHOPT,

eKCIUTyaTaIlisi, pu3uK, HMOBIPHICTh, HAAIHHICTh, 30MTOK.

Beryn. Po0OoTy mnpucBsSYe€HO pO3pOOJEHHIO HOBHX METOJIB OI[IHIOBAHHS
Oe3reky Ha TpaHCHOPTI 0e3 BUKOPUCTAHHS CTATUCTUYHHX 1 WMOBIPHICHHX CXEM,
NpUUHATUX y Teopii HaaiiHocTi cucteM. OCOONMBICTIO UBOTO MIAXOAY €
BUKOPUCTAHHS KOHIEMIi KepoBaHUX pHU3UKIB. [IOHATTS KEpOBaHOTO pHUBUKY
BUKOPUCTOBYIOTh y 0araThbOX Taily3sx HayKH, HalpUKIaJ, Y CTpaxyBaHHI, y Teopii
3ano0iraHHs pajialiiiHii 1 XIMIYHINA HeOe3Melll, Y MUTaHHAX 3HHKEHHS €KOJIOTTYHOIO
30UTKY.

Meta po6otu. [lonsirae B po3poO1ii HOBUX METOJIIB OI[IHIOBAaHHS O€3MeKH Ha
TpaHCHOPTI 0€3 BUKOPUCTAHHSA CTATUCTUYHUX 1 WMOBIPHICHHX CXEM, NMPUUHATHUX Y
TeOopii HaIIMHOCTI CUCTEM.

Marepianu Ta MeToau. € TIeBHI JOCATHEHHS B 11 IApUHI CTOCOBHO O€3IMEKU
nMoJbOTIB y mmBUIRHIN aBiamii (mporpamu FORAS, CFIT) [1, c. 8], 3a0e3neueHHs
0€3MeKH KUTTENISTILHOCTI M1l Yac HAJ3BUYAaHUX CUTYAIllll TEXHOT€HHOTO XapaKkTepy

y BUIJISA1 MeToAy (popMallizoBaHOTro aHami3y Oe3neku [2, c. 46].
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OCHOBHE MOJIOKEHHS TIOJISITA€ B TOMY, 1110 TEOPisi HAAIMHOCTI 1 Teopist Oe3neKu
pPO3TISAAIOTECS  A0COMIOTHO  HE3aJeKHO 1  BIAOOpaXaloTh pI3HI  HAMPAMKH
JOCTIDKeHb, OCKIJIBKU B1JIOOpaXalOTh PI3HI BJIACTHMBOCTI TPAHCIIOPTHUX CHUCTEM.
Tomy 11 Teopii He 30IrarOThCS 3a METOJOJIOTIEI0 aHAJI3y BIACTHBOCTEH CHCTEM, 3a
KPUTEPISIMU Ta 3a amnapaTtoM, € JIMIIE CIUIbHICTh Y BUKOPUCTAHHI MaTEeMaTHYHOIO
armapaty 1 Teopii JIOTiKM MOIN JIJIs aHami3y 1 CTPYKTYpU HEOEe3NMeUHuX CuTyarlii. I3
FOTO BUIUIMBAE HEOOXITHICTP PO3MEXKYBaHHS B 3aCTOCYyBaHHI IOKa3HUKIB
HAJIAHOCTI JIJIs1 OI[IHIOBAHHS PiBHS 0€3IEeKH aBTOMOO1JILHOTO TPAHCIIOPTY.

HoBuii HampsiM OLIHIOBaHHA O€3MEKM Ha TPAHCIOPTI TOB’SI3aHUNA 3
OOYMCIEHHS MU 3HA4Y€Hb PHU3UKIB, 10 BU3HAYAIOTBCA Yy BHUIJISAAl PIIKICHUX
MaJOMMOBIPHUX MOJIN Yy GOpMI CTPYKTYpOBAHUX JIAHIIOTIB 13 JIEIKOK MHOKHUHOIO
eJleMeHTapHuX MoAid. Takuil miaxig Jae 3MOory noOyayBaTH JIAHUIOTHM TOMINA s
KEPOBAaHUX PU3UKIB 1 3a0€3MEUUTH JOCUTH YITKY CXEMY YNPABIIHHA IUMU PU3UKAMU
[3, c. 266].

Metonu Teopii KepoBaHMX PHU3MKIB 1 METOAM (POpPMaIi30BaHOIO AHAIIZY
Oe3neku 0a3yrThCS Ha TAKUX 3aralibHuX i1esx [4, c. 8]:

- eKCIEpTHE BCTAHOBJICHHS l1€papXii KaTeropid HeOe3MeKu 3 KUIbKICHOIO
OIIIHKOIO P1BHA HEOE3MEKH CTPYKTYPOBAHUX CUTYAIIIN;

- OI[IHIOBAHHS PU3MKIB HA JIAHITIOTaX MO/, 110 BUOKPEMITIOIOTHCS Ha JIepeBax
B1IMOB 200 MOMUJIOK B YXBaJICHH] PIllICHb.

Tak, y MibkHapOJHUX CTaHAapTax 3 (popMani3oBaHUX METOIB aHAII3y PU3UKIB
MOHSITTS PU3UKY OTOTOKHIOIOTH 13 CHMBOJIOM «HEOe3NeKa», a MOoro BeIWYMHA - IIe
31€0UIBIIOT0 «HUMOBIPHICTD MOAINW» [S, ¢. 7]. Piu y TiM, 1110 iMOBIpHICHI TTOKa3HUKHU
TaKUX TIOJINA, SK «KaTacTpoda» TOIO, HAA3BUYAWHO PIAKICHI, TOMY 3HAYCHHS
HMOBIpHOCTEH JOCTOBIPHO BU3HAUYMTH HE BIA€ThCA. baraTo TpaHCIOPTHUX CUCTEM, 3

MO3UIIIA Teopii HATIWHOCTI, MOXXYTh BBaKATHCS BHUCOKOHAJIMHUMH: IMOBIPHICTH

«BiIMOBH 3a 4ac [t,,T], Maiie HysIb», a QyHKIiS HAXIHHOCTI TUITY P(%j, TaKa, 110
0
32 YMOBH t — coMa€ MiCIIe P(%j —1. Takum unHoM, 3 FSA Bumamae ocHoBa IS
0

HMOBIpHICHUX po3paxyHKiB. Lle Bumarae po3po0aeHHs HOBUX IMIXOIB.
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BOauaeThcsi 3a JOIUIBHE 3yMUHUTHUCS JOMATKOBO HAa TMUTAHHSIX KEPOBAHUX
PU3UKIB 1 CTPYKTypi mpolenyp 3 0Oe3mocepeAHbOro BHUMIPIOBaHHS HeOe3MmeKu. Y
CIeliayIbHIN JIiTepaTypl MpoOIeMH 3aCTOCYBaHHS KEPOBAHUX PHU3UKIB HAa TPAHCIIOPTI
BHCBITJIEHO HEJAOCTATHHO.

PesynbTratn Ta 00roBopeHHsi. B po0OOTI BUKOPHUCTAHO MKl TEOPETHUUHI
JOCITIDKCHHS B Taly31 €KOHOMIKH, COIIOJIOTIi, €KOJIOTil 11l pO3pOOIEHHS MPOIEaYP
OOYHCIIEHHS! MIpU PHU3UKIB Ha aBTOMOOUILHOMY TPaHCHOPTI 3 ypaxyBaHHIM iaei
dbopmaizoBaHoro a”amizy o0e3mneku [6, c. 122]. TeopeTnuHy OCHOBY HOBUX MiJIXOJI1B
CTAHOBUTH METOJ| NMPOTHO3YBaHHS AaBapIMHUX CHUTYaIlil 3a JOMOMOTOIO0 JIAHI[IOTIB
BHUIIQJIKOBUX IO [7, ¢. 56].

[ToHSATTS «KEepOBaHMI PU3UK» a00 MPOCTO «PU3UK» TO3HAYAE B IIMPOKOMY
PO3YMIHHI €KY MOTEHIIHHY HeOe3NeKy 3 MOKJIMBUMHU HACIIIKAMU Y BUIJISAII
NEeBHOI MKOoU abo 30uTKy. KepoBaHicTh MO3HAYa€ MOKIIUBOCTI JESKOTO BILIUBY a00
BILJIUBY Ha CTYIIHb HEOE3MEKH.

IcHye TakoX BHM3HAUE€HHS, IO «PHU3UK - 1€ KWMOBIPHICTL HEOE3NmeKH 31
30uTKOM». lle BH3HAYEHHS TOXOAUTH BiJ TEOpi HamIMHOCTI Ta Teopii irop,
po3pobsiennx 30-40 poxkiB Tomy. CydacHe TIIyMau€HHs PHU3HMKIB, 1 OCOOJMBO
KEPOBAaHUX PHU3HKIB, TPYHTYEThCS HA TOHATTSAX JIAHIIOXKKIB TOMAIM, HANPUKIAI, Y
CTpaxoBIi CIIpaBi Ta B TEOPISIX yXBaJIGHHA pilieHs [8, c. 145].

HoBu3Ha TpakTyBaHHS TMOJdsIra€ B TOMY, WIO 3poOJE€HO BIAMOBY BIJ
IMOBIPHICHOTO TIOHSITTSI PU3HMKY 3 OISy Ha T€, IO PU3UK - 1€ MO a0o SBUIIE
pIAKICHE, MaJoWMOBIpHE, TOYHI BHMIpU HMOBIPHOCTEW NOMIA YTPYJIHEHI 4epes
HecTauy CTaTUCTUYHUX AaHuX. Ha TpaHcmopTi, B HIMPOKOMY pPO3YyMIiHHI ILIOTO
TEpMiHy, BUHUKAIOTh 3aBJIaHHS, KOJM HEOOXIJHO OIIHIOBAaTH KIJbKICHO HEOE3meKy
OJIMHUYHUX MoA1id. HalixapakTepHIlIUM MPU OMY € OI[IHKA MIpU «HEaBapidHOCTI»
HadToBUX MIaThOopM a00 «Oe3MeKn» TAHKEPHUX 1 TOPOMHUX MEPEBE3CHbB, «OC3MEKNY
eKCIUTyaTarlii 3aJi3HIYHOTO TPAHCTIOPTY [9, ¢. 6].

BupaeTbcs AOMITBHUM MPUHAHSATH HOBUHM TOTJISA HAa MPUPOAY HEOE3MEKU ITijT
9ac eKCIUTyartarii aBToMOOLTIB 1 Ha 3HaUeHHS KaTacTpod ado aBapiil y KUTTI JIFOJIEH 1

B CKJIaJHUX JIIOAWMHO-MAalllMHHUX CHCTCMax. HH HpOHOSI/IHi}I [MPpU3BOINUTL 10
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HEOOXITHOCTI MEPEerNITHYTH YyCTajeHl Tpaauilii B OIIHII Oe3nmeku B CHUCTEMax 1 B
crioco6ax BUOOPY 3aX0/1iB 1010 YCYHEHHS HEOE3MeKH.

EdextuBHicTh 1 0€3meKy JIOJWHO-MAIIMHHOI CHCTEMH BaXKKO KUIBKICHO
OLIIHUTH B paMKax Teopil HaJIWHOCTI Ta Teopil MMoBipHOCTI. JlOCUTH cKa3aTH, IO
TEOpeMy NpO MOBHY WMOBIPHICTh MOJIA MPAKTUYHO HEMOMIJIMBO 3aCTOCYBaTU IO
aHaJ13y IMPOIIECIB Y JIOAUHO-MAITMHHIN CUCTEMI, Y SKIH y pa3l pU3HKOBUX CUTYyallli
MaJ03HavyIla MOMUJIKA JTIIOAMHU-0TIEpaTOpa MOXKE MPU3BECTU J0 BEJIUKUX 30UTKIB.

Y 3B'S3Ky 3 [HUM TMPOMOHYEThCS MPUUHATHU, 3TIAHO 3 MIKHAPOJHUMU
cTanaptamu, mo «be3neka Ha TpaHCHOPTI - 1€ CTaH TPAHCHOPTHOI CHCTEMH, 3a
SIKOTO PU3HK MIKOU (IepcoHany) a00 30MTKIB HE MEPEBUIILYE 3aaHUX MEXK.

[IpuitHsAiTe BHU3HAYEHHS MPHU3BOJIUTH JI0 HEOOXITHOCTI WIYKaTH CIOCOOH
0OYHCIICHHS] pU3UKIB Ta OILIIHIOBAaHHS HEOE3MEKH 3a CXeMaMH, sIKi HE BKJIaJIalOThCS B
paMKu Teopii MoBIpHOCTEH. [IponoHyeThCS pO3MIISIAATA MOJIET PU3HKY, 1€ K MIpY
HeOe3IeK JESIKUX CIEHApiiB PO3BUTKY IMOINA BUKOPUCTOBYIOTh JESAKY KUIBKICTb
OUIKYBaHUX MO TUMY BI1JIMOB, BU3HAUEHUX Ha JEPEBl BIAMOB Yy BHUIJISAL Oe3miyl
3aJaHuX 1HIIIIOBAJILHUX YNHHUKIB.

['0n0BHMI BUCHOBOK 3 aHaii3y PI3HHUX JDKEPEN IMOJSIrae B TOMY, IO «PHU3UK
R - ne BumajkoBa Mnojis: HeOe3neuHa, HebaxaHa 1 3 HACTIKaMHU y BUIJIS/I KON
Hgp. IleBHa mopisi A BBaXKae€TbCSd PUBMKOBAHOMO, SKIIO HASIBHUMU TEXHIYHUMHU
3aco0aMu HEe MOKHA 3a0€3MeYNTH HEOOX1AHY Oe3IeKy.

3 1pOro, HAIMpPUKIAJ, BUILIUBAE, [0 BU3HAYCHHS «PU3MK KaTacTtpodu abdo
aBapii» € mojis 3 HacIiJKaMH, XapaKTepHUMU sl BIACTUBOCTEH PU3MKOBOI MOAII.
TyT, TakuM 4YUHOM, PO3MHUTE BU3HAYCHHS MIpU HEOE3MEKH, BKJIAJICHE B CEHC CJIOBa
«PUBHKY», YK€ UITKO MEPETBOPEHO HA CYyBOpE MOHATTS MoAil. Mipa pu3uky temnep mae
BU3HAYATHCS 1HAKIIIE Y BIJMOBIIHOMY MPOCTOP1 pe3yJIbTATIB.

[IpomoHy€eThCcsl TPUNHATHA TaKe MPUMYIIEHHS, [0 PU3UKU TMOPOHKYIOTHCS
CUCTEMaMH S, B IKMX BUTAJKOBA PU3MKOBAHA MOIS 3MIMCHIOETHCS K JesKa OCTaHHS
abo0 3aBeplnajbHa B JIAHIIOKKY O L = {qiy, qig}, MO YTBOPIOIOTH ClieHapiii
PO3BUTKY TIpolleCy B 3aaaHiil cuctemi (y TpaHCHOPTHIN, OIpKOBii, OaHKIBCBHKIM

TOIIIO).
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Cucremu, Sgi« S,i=1210 MNOPOMKYIOTh PU3UK, € HOCIAMHU PHU3UKY 1
pPO3PI3HAIOTBCA 3a THUMAMH: Sp; - MarepiaibHi 00'ekTH (HOCII  PH3HKY);
Sgy - HemarepianbHi 00'€KTH (HOCIT PU3UKY).

Pe3ynbpTaToM KOXKHOT'O PU3WKOBOTO JIAHIIOXKKA Oyne mofis R 31 30utkoMm Hp,
To0TO 1iHA pu3uky Hp. 30utox Hyp Moxke OyTH BUPaKEHUH y BapTICHOMY
eKBiBaJIeHTI 00'ekTa ab0 y BUIUIAI MaTepialbHUX BTpaT (BTpPATU OAUHHIL OOHOBOI
abo cremnianbHOI TEXHIKM, BTpaTH NpuOyTKy). Takum YMHOM, MpaKkTUYHI MOTpeOU
3MYIIYIOTh IIYKATH CIOCOOM OIMKMCY PU3HMKY SK BHUITQJKOBOI MOJIi, ajge y BHUIIIAAL
KEpOBAaHOTO PHU3UKY.

BusnayeHHsT pu3MKy Take: PHU3UK - 3aBepllajbHa BHITQJIKOBA PIAKICHA
(MarnoiiMoBipHa) mofis R y BUIVISIAI JaHIIOXKKA, 10 CKJIAJAEThCS 3 BUIAJKOBUX
€JIeMEHTApHUX TMOAiN. JIaHIIOKKU 3HAXOMSIThCA 3a METOAOM KOMOIHATOPUKH
€JIEMEHTApHUX TMOiNA. PH3UK MICTHTH BIACTUBOCTI BUITQJIKOBUX MOMAIHN 1 BigoOpaxkae
JesIK1 T0AaTKOBI BIIACTUBOCTI, IO 3aJI€KATh BiJl MPUPOIU JOCIIIIKYBAaHOI BUIIAKOBOT
nojii: € mipa HeOe3nmeKku, TOOTO JOCTYIIHMM BHUMIP PH3HKY 3 MIpOI HeOe3NeKH
Ugy JTIOACHKUK (DAKTOP BHCTyIae SK €IEMEHT 3aralbHOI CHCTEMHOI IIOMMJIKH B

JIAHIFOKKY TTO1M; BUMAIKOBA MOIisl TUIY PU3UK 3aBJIa€ MIKOW a00 IIKOJIH.

HeBHu3HaYeHICTh MOXJIMBOCTI MPOSIBY PU3MKY a00 BUHUKHEHHS HEOE3NEeKd 3
ypaxyBaHHSIM MEPENIIueHUX BIACTUBOCTEHN 1 PIIKICHOCTI I1€1 MO1i BAXKKO MITA0THCS
BUMIpIOBaHHIO. ToMy Hacammepea MpONOHYEThCS BBaXKaTH BHUIMAJKOBY TOJIIIO
R = Ay BAMIPIOBAHOIO B JIEIKOMY PO3YMIHHI 3 MIPOKO [z B HPOCTOPi PE3yJIbTATIB
)y, AKy OyJI0 BBEJICHO BHIIIE.

BumiptoBaHicTh mofiiii R~Ag ~ npu bOMY pO3yMI€ThCS B TAKOMY CEHCL:

- 3a0e3neuyeTbcsl peecTpalis MOsSBH MOMIA yepe3 1HAUKATOpHI (yHKIII:

Xy = {1 — noois icuye Ag € D, 0 — noois BiCyTHs Ag}

- ICHy€e JesKa HEBUIIAJKOBAa Mipa Hr MOKIUBOCTI BUHMKHEHHS PU3HUKY R y
BUTJISLAI TTOA1T Ag, BU3HAYCHOT Yepe3 ACSKHUH JTAHITFOKOK o Ly

["omoBHMM € BiIMOBA BiJl IMOBIpHICHHX ITOKAa3HHUKIB 1 MepexiJT 10 KoedIiIieHTiB

pusuky Kg, 10 iHgukatopiB pusuky lg. Ilpu 1boMy BHSIBISETHCS MOXIJIMBUM
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BUKOPHUCTAHHA amapary JOTIKM HEYITKUX 3aXOiB 1 Teopli po3MUTHX MHOXHH. Lls
KOHIEMI[iS BIHUCYETHCS B METOOJOTII0 (HOpMai3oBaHOTO aHajizy Oe3meKku 1
3aCHOBaHAa Ha KIJIbKICHOMY OIliHIOBaHHI MipH pu3uky [10, c. 12].

['onoBHa BIACTUBICTH MipH pu3HKY (0€e3 IMOBIPHICHMX MOKAa3HUKIB) - II€
aauTUBHICTG (BiA. jaT. additivus - TOMH, IO JOJA€ETHCS) MIpU PU3MKY 3a MOJISIMU B
JAHLIOKKY Lp.

Jlyist yMOB 1 cUTYyaIlii, 10 BU3HAYAIOTh JIAHITIOKOK, Mipa pU3UKy Oye:

pry, = X -mi- (Lg) (1)

VY pa3l KepoBaHMX PHU3UKIB BpPAXOBYIOThCA (HaKTOpH, HIO0 30UIBLIYIOTh
HeOe3neKy, 1 (hakTOpW BIUIMBY Ha CHUTYyaIlil0 I0JI0 3MCHIICHHS HeOe3IeKu.
BiamoBigHO MOKHA 3aIIUCaTH:

Hry =X1 -miy-(Lg)—3%, -miy-(Lg)=4R )

e mi, - pU3UKH HEOE3MeKu; Mi, - MIAHCH CHPUATIUBUX PE3YyIbTATIB MPH
BIUTMBI Ha pu3UK; AR - neexT pusuky.

Bennuuna nedexty pusuky AR nae ¢pakTHUHY BUSBIEHY MEXY HeOe3neku adbo
pU3MKy HeOe3nekn Ha TpaHcropti. Skmo 1 BennuumHa AR Onu3bka 0 MeExX
JOMyCTUMHUX 3HaueHb AR, TO pU3HK BBAKAETHCS BETUKAM. Y LHX BHUIAAKaX
nependavaeTbCsl TEPEUTH 10 aHami3y CTPYKTYpH PO3IVIIHYTUX TIPOIECIB 1
cnpoOyBaTH 3MEHIIWTH PHU3MK IUIAXOM MEPEeXOoay A0 IHIIUX JIAHLIOXKKIB (MOJii)
3a37ayerip, HANpUKIaA, Ha eTaml TMPOBEAEHHS TEXHIYHOTO OOCIyrOBYBaHHS
TPAHCIIOPTHUX 3ac001B 200 MIATOTOBKHU 3aBJaHHS Ha TPaHCHOPTHI mepeBe3eHHs. Lle
TEOPETUYHO O3HA4ya€ BIUIMB HAa PHU3MKOBHM JIAHIIOKOK MOJIIA abo0 yNpaBIlliHHS
pusukamMu. [IpakTUYHO TPOBOIAUTHCS KOPEKIliE POOOTH B TPAHCIOPTHINA CHUCTEMI 3a
KpUTEpieM O€3MeKHU JOPOKHBOTO PYXY.

[IporonoBana cxema pO3paxyHKIiB 1 BHOIp KOEQIII€HTIB PHU3UKY (PIBHIB)
BUILTMBAE 3 (OPMYIH aAUTUBHOCTI (1) 3aX0/1B pU3HKIB 32 MOAISIMU B3JOBX JIAHLIIOTA
TIOI1M:

- IPOBOJIMTKLCS €KCTIEPTHE OIIHIOBaHHS (HEediTKa Jorika - fuzzy logic) 3axonin
miq, miy;

- MJACYMOBYIOThCS KoedirieHTH (6anu), 00uucIoeTbes negekT pusuky AR;
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- IPOBOAUTBCS TOPIiBHAHHS 3 HopMoto (4R u 4R’)

VYrpaBiniHHS pU3MKAMH MOKE 3A1MCHIOBATHCS 3a KOXKHOIO TPAHCIOPTHOIO
OTIepalli€l0, BUJIOM TEXHIYHOTO 00OCIIyTOBYBaHHS a00 MiCiIs HAKOMUYCHHS CTAaTUCTHKA
Ha Oe3Jiul oneparin.

BucHoBku

[TpuiiHsTi B 111 poOOTI 1HAUKATOPHI MIpY PU3UKY THIY MIpH 2-TO POy JTAIOTh
3MOry 0e3MmocepeHbO BUMIPSATH KITbKICHO HeOe3meKy cuTyailii abo TpaHCHOPTHOI
CHUCTeMM IIiJ 4Yac ii ekcIuryartamii. J[as 1mporo TeopeTHdyHO He MOTPIOHO 3HATH
3HAUYECHHS MWMOBIPHOCTI puU3UKOBOI moxii. [lpakThuuHO 1Ie O3Hayae, MO B THUX
BUITQJIKaX, KOJM HNMOBIPHICTh PU3UKY HEBIJIOMA, HEJAOCTOBIpHA ab0 HE MOXe OyTH
oOuucieHa Ha OCHOBI CTaTHCTUK a00 BJIACTUBOCTEW CHCTEMH, TO Mipa PU3UKY Oyne

00'eKTHBHO (1 JOCTOBIPHO) NMO3HAYATH BUMIPIOBaHY HEOE3MEKY.
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Abstract. The teaching of mathematics presents both psychological and
didactic challenges that can hinder effective learning. One promising approach to
addressing these issues is the concept of theoretical generalization, which originates
from the works of Vygotsky and Davydov. This paper explores how theoretical
generalization can be applied to improve mathematical instruction, focusing on its
role in overcoming cognitive difficulties, enhancing conceptual understanding, and
structuring the learning process to align with students’ cognitive development.
Through an analysis of psychological and didactic factors, this paper presents a
framework for incorporating theoretical generalization in mathematics education.

Key words: teaching of mathematics, psychological and didactic challenges,

effective, fundamental discipline.

1. Introduction
Mathematics is a fundamental discipline that forms the basis for logical

reasoning, problem-solving, and analytical thinking. However, its teaching is often
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accompanied by psychological (e.g., math anxiety, cognitive overload) and didactic
(e.g., ineffective instructional methods, lack of conceptual understanding) challenges.
Traditional approaches to mathematics education frequently emphasize rote
memorization rather than deep comprehension, leading to difficulties in applying
knowledge to new situations.

The theoretical generalization concept, developed within the framework of
cultural-historical psychology, offers an alternative perspective on how students can
develop a deeper and more structured understanding of mathematical concepts. By
focusing on the abstraction and generalization of fundamental principles, this
approach facilitates meaningful learning and long-term retention.

This paper examines how theoretical generalization can address key
psychological and didactic problems in mathematics education and proposes
strategies for its implementation in teaching.

2. Theoretical Generalization: Concept and Background

2.1 The Foundations of Theoretical Generalization

The concept of theoretical generalization is rooted in Vygotsky’s theory of
cognitive development and later expanded by Davydov’s activity theory. Unlike
empirical generalization, which is based on observing patterns and forming
conclusions, theoretical generalization involves identifying underlying principles and
structures that define a mathematical concept.

For example, while empirical generalization in arithmetic might involve
recognizing that 2+3 and

4+1 yield the same sum, theoretical generalization focuses on understanding
the principle of addition as a structured operation within a number system. This
deeper conceptualization allows students to apply knowledge flexibly across different
mathematical domains.

2.2 Differences Between Empirical and Theoretical Generalization

Feature

Empirical Generalization

Theoretical Generalization
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Basis of Knowledge

Observing repeated patterns

Understanding fundamental principles

Cognitive Process

Memorization and recognition

Abstraction and logical deduction

Learning Outcome

Surface-level understanding

Deep conceptual grasp

Transferability

Limited to familiar contexts

Applies to novel situations

3. Psychological Challenges in Mathematics

Education

3.1 Math Anxiety and Cognitive Barriers

Many students experience math anxiety, which negatively affects their ability
to engage with and retain mathematical knowledge. Theoretical generalization helps
reduce this anxiety by promoting a conceptual approach rather than a focus on rote
memorization. When students understand the fundamental logic behind mathematical
operations, they feel more confident in applying their knowledge.

3.2 Developmental Readiness and Cognitive Load

Piaget’s theory of cognitive development suggests that students progress
through stages of logical reasoning. If mathematical concepts are introduced in a way
that exceeds students’cognitive readiness, they may struggle to grasp them.
Theoretical generalization aligns with Vygotsky’s Zone of Proximal Development
(ZPD) by structuring instruction progressively, ensuring that students develop a solid
foundation before moving to complex ideas.

4. Didactic Problems in Mathematics Teaching

4.1 Overemphasis on Procedural Learning

Traditional mathematics instruction often prioritizes procedural fluency (e.g.,
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solving equations, memorizing formulas) at the expense of conceptual understanding.
This can lead to difficulties when students encounter non-standard problems.
Theoretical generalization shifts the focus from procedures to fundamental structures,
enabling students to approach problems with a reasoning-based strategy.

4.2 Fragmented Knowledge and Lack of Integration

Another common didactic issue is the fragmentation of mathematical
knowledge, where students learn topics in isolation rather than as interconnected
concepts. Theoretical generalization helps by emphasizing structural relationships,
allowing students to see how different areas of mathematics relate to one another.

For instance, understanding the concept of functions as a general mathematical
structure helps students make connections between algebra, calculus, and real-world
applications.

5. Implementing Theoretical Generalization in Mathematics Education

5.1 Concept-Based Teaching Approach

To apply theoretical generalization in mathematics classrooms, educators
should shift from example-based instruction to a concept-based approach. This
involves:

o Encouraging students to identify underlying principles in mathematical
operations.

o Using inquiry-based learning, where students explore relationships
between mathematical structures.

o Applying Socratic questioning to deepen understanding.

5.2 Scaffolding and Guided Discovery

Effective teaching strategies should align with Vygotskysbh™s scaffolding
principle, where teachers provide structured support and gradually reduce assistance
as students develop mastery. Methods include:

o Worked examples followed by problem-solving tasks.

. Collaborative discussions that promote peer learning and refinement of
abstract concepts.

o Use of manipulatives and visual representations to aid abstraction.
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5.3 Integration of Technology

Digital tools and interactive simulations can enhance theoretical generalization
by allowing students to visualize mathematical structures dynamically. Examples
include:

o Graphing software (e.g., GeoGebra) to explore function transformations.

o Interactive algebra platforms that demonstrate relationships between

variables.

Case Study: Application in Algebra Learning

To illustrate the practical impact of theoretical generalization, consider an
algebra lesson on linear equations.

Traditional Approach:

Students are taught to solve for using formulaic steps:

1. Isolate .

2. Apply inverse operations.

3. Check solutions.

Theoretical Generalization Approach:

o Students explore the concept of equality and balance using visual
models.

o They analyze how algebraic structures emerge in different equations.

o They develop a general understanding of how transformations affect
mathematical expressions.

By focusing on conceptual understanding, students gain greater flexibility in
applying their knowledge beyond standard textbook problems.

Conclusion

Theoretical generalization offers a powerful approach to overcoming
psychological and didactic barriers in mathematics education. By shifting the

focus from rote procedures to conceptual structures, students develop a deeper

and more transferable understanding of mathematical principles.
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Abstract: In this paper, an improved linear radial point interpolation method is
used to analyze the static and free vibration mesh of composite materials. Radial and
polynomial basis functions are used to construct shape functions having the delta
function property. The procedure for restoring the consistency ability and improving
the convergence of the calculations was provided by the strain smoothing
stabilization method for nodal integration. The analysis of the method showed its
applicability to composite plates whose thickness varies in a wide range.

Key words: laminated composites, static vibration analysis, shape function

construction, radial point interpolation method, nodal integration.

Static and vibration analysis of the volume of composite samples has been
widely studied in experimental studies using various numerical methods. The most
commonly used methods are the Ritz method [1, p. 2], the finite difference method,
the finite element method [2, p. 791], and others. These methods are quite accurate
and effective when solving problems with rectangular composite samples. However,
the use of numerical calculations in engineering applications still faces a set of
characteristic limitations.

In particular, the Ritz method is difficult to select suitable trial functions for
complex problems; the finite difference method is quite flexible, but requires a set of
"structured” grids, which limits its application to problems with complex geometry.
To summarize, we can conclude that of the listed methods, the finite difference

method is the most flexible and effective for complex geometry. However, this
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method also has problems associated with the grid and grid distortion.

For some complex vibration cases in non-isotropic laminated plates where
analytical solutions are difficult to obtain, numerical methods such as meshless local
method and collocation method [3, p. 716] are usually applied to achieve
approximation results. Radial basis functions, which are widely used in analysis for
function fitting and solving partial differential equations using global nodes
[4, p. 1928] and collocation procedures, have been used to construct shape functions
in numerical methods.

The grid-free radial point interpolation method has demonstrated its
effectiveness and has been successfully applied in many engineering problems. A set
of radial basis functions and polynomial functions was used to construct the parent
functions. The shape functions have delta function properties, which allow imposing
basic boundary conditions on laminar composite samples with parallelepiped shapes
and sizes lying in a wide range. A distinctive feature of the construction of shape
functions is that the interpolation approximation passes through all scattered nodes in
local volumes of the composite. The possibility of using a radial basis function means
that the moment matrix can always be inverted.

This paper presents an analysis of static and free vibrations of composite plates
using a mesh-free radial point interpolation method. The stiffness matrix is estimated
using stabilized nodal integration instead of Gaussian integration. The accuracy and
stability of the present method were verified by intensive investigations for various
node distributions. In addition, static deflections and free vibrations of plates with
different shapes and boundary conditions were investigated.

It was assumed that the approximation function for the entire volume of the
laminar composite has a set of randomly distributed points, the number of which is
comparable to the number of nodes in the region. For a fixed point of the local
volume, only the nodes in the local sub-region determine the value of the parent
function. The influence of the nodes outside the sub-region is negligible. The
corresponding local volume can be considered as a region of influence or a support

region. The radius of the region of influence is proportional to the product of the scale
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factor and the maximum distance between neighboring nodes in the region of
influence. Numerical calculations were based on matrix equations for the components
of the mechanical displacement and shear tensors.

The results of static analysis of rectangular loaded composite samples were
obtained using equations for energy potentials. Accordingly, the relationships for the
Kinetic energy of the shear components allowed us to perform an analysis of free
vibrations in local volumes of laminated composites. An improved calculation
method allowed us to formulate a step-by-step procedure for analyzing static and free
vibrations of isotropic and composite plates using a linearly consistent radial point
interpolation method. Fixed meshless shape functions were constructed by combining
radial and polynomial basis functions. The special features of this method include the
use of a gradient matrix deformation smoothing method. The discrete equilibrium
equation and the eigen equation were solved by performing nodal integration instead
of Gaussian integration.
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EKCKYPCIi IK EOEKTUBHUI METO/I OPI'AHI3AILIIl HABUAJIBHO-
MI3HABAJIBHOI JIAAJIBHOCTI CTYJIEHTIB

KoOonasncska Ceitiiana QuexcanapiBHa,
BUKJIa/1ay reorpadii

BCII «YepniBeupbkuit dhaxosuit konemx JIHYII»
M. UepHiBii, Ykpaina

AHOTANisi: y CTaTTl BHUCBITJIIOIOTHCA MHUTAHHA BAXJIMBOCTI TMPOBEACHHS
HaBUYaJIbHUX E€KCKYypcClid mpu BUBYEHHI Kypcy «I'eorpadiunHuil mpocTip 3emii» s
HAOYHOTO TOKa3y OKPEMHUX NPUPOJHHMX TMPOIIECIB 1 SBHUIL, SKI BiAOYBalOThCS B
reorpadiudiii  00OJOHII, TOSICHEHHS B3a€MOIi 1 B3a€MO3B’SI3KIB KOMIIOHECHTIB
IPUPOTHUX KOMILIEKCIB.

KuarouoBi cjoBa: exkckypcii, T€0JOridyHi NpolecH, TPHUPOAHI KOMIUIEKCH,

JIHICTpOBCHKUI KaHbIOH, euepa Kpuiranesa, ypouunie YepBoHe.

Ha cyuacHomy erami reorpadiyHa oOcCBiTa 3/IMCHIOETbCSI Ha HOBIHM
KOHLIETITYaJIbHI OCHOBI, M0 TPYHTYEThCA Ha peanizauii 1HIWBIAYyalIbHOTO,
TISTTBHICHOTO Ta KOMIETEHTHICHOTO MIiAXOAIB A0 HaBuaHHA. Ekckypeii — 1ie
e(eKTUBHUN METOJI BUBUEHHA reorpadii, 10 1a€ 3MOTy CTYJ€HTaM HAOYHO OLIHUTU
MPUPOSHI W KyJIbTYpHI OO’€KTH, SIBUIA, MPOIIECH, NPO sIKI BOHU [I3HAIOTHCS 3
OipydyHUKa YW 1HWUX okepen iHdopmanii. Ilpu opranizamii  ekcKypcidHOT
TSJIBHOCTI caMil CTYACHTH 3alydaroThCAd JI0 MIJATOTOBKH EKCKYpCii, HampuKIa,
MiIOMPAIOTh 1IKaB1 MICIS IS Bi/IBIyBaHHS, BUKOHYIOTh TI€BHI 3aBJIaHHS, TOTYIOTh
3BIT MPO EKCKYpCil0 Tomo. TakuM YMHOM €KCKYpCIHA MisSIbHICTh CTHUMYIIIOE

KpeaTUBHE MMCIICHHS, PO3BUBA€ 3aIlIKaBIEHICTh 0 PI3HOMAaHITHOI reorpadiuyHoi
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iHpopmaii [1]. Exckypcii, moOymoBaHi Ha Kpae3HaBUOMY MaTepiai, pO3IIUPIOIOTH
3HaHHA TPO MPHUPOAY, ICTOPUYHI, KYJIbTYpPHI OCOOJHBOCTI, CHPHUSIOTH PO3BUTKY
MOYyTTS JIO0OBI A0 piaHOro kparo. KpaesnaBuuii matepian pi3HOMaHITHHM 1
BiIKpHBAa€ HEOOMEKEHI MOMJIIMBOCTI PO3IIUPEHHS EKCKypCiiiHOi Tematuku [2].
K. JI. YuIuHChbKUM MIAKPECTIOBaB, IO YYyJAOBUH KpaeBHJ Ma€ TaKUW BEJIMKUN
BUXOBHUM BIUIMB Ha PO3BUTOK MOJIOJOi Ay, 3 SIKUM Ba)XKO 3MaraTucs BIUIUBY
nejarora, o JIeHb, MPOBEACHUI HA MPHUPO/L, BApTUN 0araTboX THXKHIB, MPOBEACHUX
Ha HaByanbHii saBi [3]. Ekckypcii po3mIuproOTh Kpyrosip, pO3BHUBAIOTH
CIIOCTEPEAKIIUBICTh, YMIHHA OauuTH T, LIO paHille BiAOYBajOCs I03a YyBarorlo,
BUpPOOJISIIOTh MPAKTUYHI HABUYKM 1 BMIHHS. EKCKypcli B TOpHUPOAYy € TaKoX
HEOI[IHEHHOIO JIONIOMOTOI0 B TOMY, 100 BCTAHOBUTH O€3IMOCEPENHINA 3B'I30K MIiX
MPUPOJHUMHU KOMIIOHEHTaMu. BuBueHHs Kypcy «l'eorpadiunuii mpocTip 3emii»
CIpsIMOBaHE Ha peali3allif0 TaKUX 3aBllaHb: PO3YMIHHS reorpadiuHoi 000JIOHKH SIK
cucteMu, ii (YyHKIIIOHYBaHHS, 3aKOHOMIPHOCTI OYyJIOBU 1 PO3BHUTKY; OBOJIOJIHHS
BMIHHSIMM BHpPIIIYBaTH KOMIUIEKCHI 3aBAaHHS, M0 HOTPEOYIOTh BHUSBIICHHA
reorpadiyHOi cUTyallii Ha KOHKPETHIN TepuTopii Too. JJs peanizalii 1ux 3aBaaHb
Ta (OPMYBaHHS HAWBAXKIMBIMIKUX TreorpadiuHuXx KOMIETEHTHOCTEH, 30KpeMma,
ySIBJICHb TIPO TIPHUPOAY SIK €IMHE 11iIe, (OPMYBaHHS KOMIUIEKCHOTO TMOTJISAY Ha CBIT
OYCBUIHO BAXJIMBAM € TaKWM METOJl OpraHizaiii HaBYaJIbHO-ITI3HABAILHOT
TISIBHOCTI  SIK - eKCKypcli. JImst Kpamoro po3yMiHHA CTYA€HTaMHU 3arajlbHUX
reorpadiyHuX 3aKoHOMIpHOCTeH Kypcy «leorpadiunuii mpoctip 3emiii», 30KpemMa
TeM: «['eosioriuHe cepenoBuile JIOACTBa», «ATMochepa 1 CHUCTEMH 3eMili»,
«Jlitocdepa 1 cucremu 3emii», «ligpocdepa 1 cuctemu 3emit» AOLUUIBHO 3IMCHUTH
EKCKYpCII0 3a HACTymHUM MapiipyToMm: UYepHiBIli-/[HICTpPOBChKUN KaHBUOH —
c. XpemaTtuk (paiioH XpelmaTUHCHKOTO CKEILHOr0 MOHAcTUps - YepHiBelbKUN
paiion) - mneuepu c. KpuBue (meuepa Kpuinranea) - ypouuiie YepBone,
JI>xypuHChKH Boocniaf - YepHiBILi.

[lepma 3ynmuHKa: OTrJsA0Ba IUIOMIAAKa B C. XpeHIaTWK, 3BIAKKM MOXKHA
nmobauntu Meannp Jlaictpa. Hacammepen, cmig BigzHaunTw, mo JIHICTPOBCHKHUI

KaHbHOH — OJIUH 13 HaW10BIIKX (250 kM) 1 HAaMaNTbOBHUYIIIKMX Y €Bpori (HeAapeMHO
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NOTpanuB [0 TepeiiKy MNPUPOAHUX UyAec YKpaiHu), YTBOPUBCA BHACIIIOK
crenu(iqHoi reosoriyHOi OyAOBH MICIIEBOCTI, @ TaKOXX TEKTOHIYHMX pPYXiB Ta
IpOIIeCiB BOJHOI 1 BITpOBOi epo3ii. JIHICTPOBCHKHI KaHBHOH - IIe¢ My3eil icTopii
IUTAHETHU i BIAKPUTHM HEOOM, aJKe TyT MOKHA IMOOAUYUTH 1CTOPII0 36MHOI KYJIl «B
po3pizi»y. HalinaBHimmM mam'sitkam npupoau JHICTPOBCHKOrO KaHbUOHY-CKEISM
AeBOHCHKOro reoJiorivnoro mepionmy — 350-400 muH. pokiB. 3 MPUPOTHOTO
OTJISIIOBOTO MailaHYMKa B C. XpEIATHK TaKOX BIIKPUBAETHCS YHIKaJIbHE
reorpadiude sBumie — JlHicTep po3BepTaeThcss Maibke Ha 360°, a mocepen
TPHOXKIJIOMETPOBOTO MEAHJIPY JIEKHUTh MICTO 3aNIIIMKU - MICTO-OCTPIB Ha JIHI Yalli
KaHbHOHY, B CHpaBXHIM NETIi, CTBOpPEHIN piukoro. CTBEpIKYIOTh, IO MOAIOHUX
MICIIb BCHOT'O JIMIIIE JIBa y CBIiTi: mijikoBa MapmypoBoro kaubitony B CIIIA 1 nonuna
piuku Mo3zenp y @panuii. Y JIHICTpOBCBKOMY KaHbHOHI ICHY€ CBO€pIIHUMN
MiKpoKJIiMaT. Tak 3BaHui «e(eKT CyOTpOIiKiB»: Y Yac MOMIPHO CIIEKOTHOTO JIiTa TYT
Maike He OyBae€ JOIiB, a BECHAa MPUXOAUTh HA MICAIb paHille, HDK Ha TEPUTOPIil
pewrtu [lokyTTs Ta [Hoaumsa. CnpaBa y ToMy, IO «CTIHW» KaHbUOHY, SIK1 JOCSTAaIOTh
BrucoTH 120 MeTpiB, 4y0BO 3aTPUMYIOTh TEIUIO. TYT CIIi BIAMITUTH III€ OJUH e()EeKT:
MPOTPITI MIJKOBOMOII0HI CTIHKH, KOJIM 3 HUMU CTUKAIOTHCS BITPH, YTBOPIOIOTH TEILII
BUCXIHI TOTOKU MOBITPs, ToMy J[HicTep mysxe o0naTh naparianepuctu [4].

Muytounch HENepeBEpIICHOI0 Kpacow KpaeBUAY, 3BEpTAlOYU yBary Ha
KOHKPETHI MPUPOAHI KOMIIOHEHTH 1 NPHUPOJAHI S[BHIIA, POOMMO BUCHOBKH UIOJIO
B3a€MO3B’SI3Ky T'€OJIOT1YHOI OyJ0BH, penbedy 1 PIUKOBOI MEpexi TEepUTopii,
B3a€EMO3B’SI3Ky KJIIMATy 1 BOJ Cyx0j0Jy, nposiBiB cuiv Kopiomica Ha piukax CBO€ET
MICLEBOCTI, YUHHUKIB MOPYIIEHHS IIUPOTHOT 30HATBHOCTI TEPUTOPII.

Jam npsmyemo 1o cema KpuBue bopmriBcekoro paiiony TepHOMTBCHKOT
obnacti, Je Ha MIBASGHHO-3aX1IHI OKOJIMIIl cejla 3HAaXOOUThCS  Iedepa
Kpumranesa - reosoriydaa mam'siTka MpupoJIv 3arajibHOIEPKABHOTO 3HaUYeHHs. Ha3By
«KpwumraneBa» medepa oTpuMaia 3aBIsKA KPUCTAJIaM TITCy O170T0, KPEMOBOTO Ta
POXKEBO-OYPIITHHOBOTO KOJIbOPY, IO TOKpPUBAaE MicCIsIMU 1i cTiHM. B meuepi
CIIOCTEPITAEThCS BOPOJOBXK POKY crana temmeparypa (+10,6 °C), B Hiil miaBUIICHA

10H13aIlis TMOBITPsI 1 BOAM, aOCOMIOTHA 1 BIJACYTHICTh MATOTEHHMX OpPraHi3MiB, a
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HE/IaBHO BUSBICHO MiHEpanbHHU OosloTHUH Myn 1 Bomy [5]. Yce me poOuth
«KpumraneBy» myxe MEPCIEKTUBHUM 00'€KTOM JIJIs JTIKYBaJbHUX Ta PEKpeariitHux
mneit. Ilepmn 480 M meuepu € MITYYHO MPOKJIAJACHUM TYHENEM, CTIHH SIKOTO
BUOJMCKYIOTH TilICaMH, 0 HAaraayoTh JUCTS mamopoti. Ha mapiipyTi yepryorbes
KOPHUIOPH 1 3211, OKpEeM1 BUTBOPH MPUPOJIA OTPUMAIIM BJIACHI Ha3BU — TOJIOBa OMKa,
AIIIpKa, CJOH Towo. [IpoMIIOBIIM TYpUCTUYHUM MapUIpyTOM, SIKAUA Mae
MOPOTSDKHICTh J1Ba 3 TIOJOBHHOIO KUIOMETPU Ta TPUBA€E OJM3bKO MIBTOPU TOIAMHH,
CTYJIEHTaM 3pO3YMUIIIIUM CTa€ MUTAHHS - «KAPCTOBUM penbed K MPUKIal B3a€MOIIT
reocdepy.

Ham BigBimyeMo ypouwuine YepBoHe, 10 po3TalloBaHE Ha MIBIHI
Tepuoninscbkoi obnacTi Mixk cenamu HupkiB Ta Haropsinu 1 Mae 1ikaBy reojioTiuyHy
OyllIOBY, OCKIIBKM TYT BIJICJIOHIOIOTbCSI JICBOHCHKI Ta HEOrE€HOBI BIIAKJIAIH,
3abapBiieHl B 4epBoHUH Komip. Lle — yHikambHe reoMopdosioriyHe yYTBOPECHHS 3
OPUPOAHUMHU KOMIUIEKCAMU, TUIIOBUMH JJIS MIBJACHHOI YaCTUHU TepHOMIIBIINHH.
CTIHKM KaHBHOHY CTpIMKiI, MICIIMA OOpHUBHCTI Ta YaCTKOBO CKEJSCTI,
0J11/10-4epBOHOTO 3a0apBlieHHS (3BijcH ¥ Ha3Ba ypouwuina). [liBaeHH1 cXuimu mopocii
JICOM, Ha MIBHIYHUX MEPEBa)Ka€ CTENOBAa POCIHHHICTb, CEpell SIKOi TPaIUISIOThCA
PIIKICHI BUIU. B 1ieHTpanbHIi YacTHHI ypouuIla, Ha BUCOKOMY YCTYII, 10 CEPEANHU
XX cr. icHyBajo moceneHHs YepBOHOropoa 3 BEIMYHUM KaM SHUM I[ajaloM Ta
KOCTEJIOM, 3aJIMIIKKA sSKUX 30epekeHo jmoci [6]. I mikaBa reorpadiyna «poa3uHKa»
miei micumaN — JKypuHCBKUH Bojocmaa — 16-mMeTpoBa BHCOTa SKOTO 3aBOIOBaja
TUTYJ1 HaOUIBIIOTO0 PIBHUHHOTO BOJAOCTANy YKpaiHH, a oro HemepeBepiieHa Kpaca
HAJIOBIO 3aram’sITOBYEThCS CTYJEHTaM. YHIKaJdbHI OCOOJIMBOCTI IIi€l TepUTOPIii
JI03BOJISIIOTh 3aKPIMUTH 3HAHHS MPO BJIACTUBOCTI JIITOCHEPH, €K30TCHHI T'€0JIOT14HI
POLIECH, 3aKOHOMIPHOCTI LUIICHOCTI, 30HAJIBHOCTI Ta Aa30HAJIBHOCTI MPUPOTHUX
KOMILJIEKCIB TOIIIO.

Jlanuii eKCKypCliHUN MapHipyT 3a0e3MeYuTh TIUOIIEe PO3yMIHHS OCHOBHHX
3aKOHOMIPHOCTEH Ta 3B’SI3KIB y TeorpadiuHiii 00OJOHII, CHpUATHME peaji3alii
MPaKTUYHOT CIIPSIMOBAHOCTI Kypcy «I'eorpadiuauii mpocTip 3eMii».

Exckypcii TakoX Jar0Th MOKJIMBICTb MOCTAHOBKU Ta BUPIIICHHS MPOOJIEMHUX
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MeToniB HaB4yaHHs. Cami mpobiemMu 1 00'€eKTH Ti3HAHHSA MiA 4Yac EKCKypCii
BUSBIIIOTHCS OUTBII I[IKABUMHU Ta 3PO3YMUTMMH JJIsl CTY/IEHTIB, HIXK MPH X BUBYCHHI
B Mexax ayaumropii [7]. IlimcymMku ekckypcii CTYACHTH BHKOHYIOTH Y BHIJISII
Mpe3eHTallli, TOCHiKeHHs, TPoeKTy. OTke, eKCKypcii — OANH 3 €PEKTUBHUX IIJISAXIB

peaizalii KOMIETEHTHICHO 30p1EHTOBAHOTO IIJIX01Y Y BUBUCHHI reorpadii.
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Summary. This study investigates the evolution and improvement of static
calculation methods for retaining walls used in riverbeds and steep slopes. Retaining
walls are important engineering structures designed to withstand the lateral pressure
of soil and water bodies. In riverbeds and steep slopes, these structures face unique
challenges due to dynamic forces and diverse geological conditions. Traditional
methods often cannot adequately address these complexities and require the
development of more sophisticated static calculation approaches.

In this study, the historical development of static calculation methods is
reviewed, highlighting the main milestones and advances we have outlined. It
examines the principles of soil mechanics, hydrology, and structural engineering that
underlie these methods. Special emphasis is placed on integrating geotechnical data
such as soil properties, groundwater levels, and slope characteristics into the analysis
process.

Keywords: river beds, hard slopes, retaining walls, static calculation,
calculation methods.
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Introduction: The development of static calculation methods for retaining
walls applied in the riverbed and on hard slopes has been an important field of
research within the framework of civil engineering. Retaining walls perform an
important function of stabilizing soil and rock masses, preventing erosion, supporting
structures or natural formations. However, when these walls are placed in difficult
environments such as river beds or steep slopes, their design and analysis becomes
more complex. The dynamic forces exerted by the flow of water in river beds add an
additional layer of complexity to the stability of the retaining walls. Over time,
factors such as hydrostatic pressure, water flow rate and sediment transport must be
carefully considered to ensure the structural integrity of the wall. In addition, the
potential for leaching and erosion around the Wall Foundation further complicates the
design process. Likewise, on hard slopes, the geological characteristics of the area
can present unique problems. To determine the most suitable retaining wall design,
factors such as rock quality, joint patterns and slope stability should be thoroughly
evaluated. The interaction between the wall and the surrounding rock mass is
important in ensuring long-term stability and safety [1, p. 13]. The development of
static calculation methods for these environments implies a comprehensive
understanding of Soil Mechanics, hydrodynamics, geology and the principles of
structural engineering. Engineers use analytical techniques, numerical modeling, and
empirical data to estimate factors such as bearing capacity, lateral ground pressure,
seismic forces, and water-related stresses [2, p. 14]. Researchers continue to improve
static calculation techniques for retaining walls in river beds and on hard slopes,
incorporating advanced computing tools and experimental testing. These advances
not only improve the safety and sustainability of infrastructure, but also contribute to
sustainable engineering practices in the difficulty of geological and environmental
conditions.

1. Evolution of static calculation methods for retaining walls in river beds
and on hard slopes

Retaining walls play an important role in civil engineering, especially in areas

with difficult terrain such as river beds and hard slopes. Over time, the development
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of static calculation methods for these retaining walls has seen significant evolution
arising from the need for safer, more efficient and cost-effective solutions. Early
civilizations built early storage structures using natural materials such as stone and
soil. These ancient walls were often based not on strict calculations, but on empirical
knowledge and simple geometric principles. As engineering knowledge developed,
more systematic approaches to structural analysis emerged, especially during the
Renaissance and later during the Industrial Revolution. The 20th century made a
significant change with the development of mathematical models and computational
tools. Engineers began using principles of soil mechanics, such as Coulomb's ground
pressure theory, to analyze the stability of supporting walls. During this period, there
was the emergence of limit equilibrium methods, including the famous Rankine and
Coulomb theories, which laid the foundation for modern static calculation methods
[3, p. 8].

2. Difficulties in river beds and hard slopes

Designing retaining walls in river beds and on hard slopes poses unique
challenges. River banks are exposed to erosive forces, fluctuating water levels and
dynamic soil conditions, making stability assessment complicated. Hard slopes, on
the other hand, often require structures to withstand higher loads and can involve

difficult soil conditions such as rock formations.

(ay yatagi _
lerraslar

Subasar

Figure 1.1. River bed pattern
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3. Evaluation of modern approaches

Modern static calculation methods for retaining walls combine advanced
calculation techniques, geotechnical research and structural analysis tools. Finite
element analysis (FEA) has become the standard approach, allowing engineers to
model complex soil-structural interactions and predict behavior under various load
conditions [4, p. 111-112]. Considerations in river beds go beyond static loads and
include hydraulic forces, cleaning effects, and environmental impacts. Numerical
simulations combined with hydrodynamic modeling help evaluate these factors and
ensure that the design is resistant to water-related difficulties. Geotechnical surveys
for hard slopes play a decisive role in understanding the subsurface conditions and
designing the corresponding foundations. Advanced slope stability analysis
techniques such as the Bishop method and the modern limit equilibrium program
allow engineers to evaluate potential fault mechanisms and optimize wall geometry
for maximum stability.

4. Innovations and future trends overview Recent innovations in static
calculation methods include the integration of machine learning algorithms for
predictive modeling, increasing accuracy and efficiency in design. Nonlinear analysis
techniques offer a more realistic assessment of long-term performance, taking into
account soil nonlinearity and time-dependent behaviors [5, p. 7]. Future trends in
retaining wall design will likely focus on sustainability, the inclusion of green
engineering practices, and the use of alternative materials with less environmental
Impact. The integration of sensor technologies for real-time monitoring and adaptive
design strategies will further improve safety and resilience.

Issue 1: Suppose we design a breakwater on the river bank, and the height of
this breakwater is 5 meters, and the length is 20 meters. Here, the hydraulic pressure
from the river side was set at 10 KN/m2. In this case, we can perform the following
steps to calculate the horizontal and vertical stability of the breakwater:

a) Horizontal stability of the breakwater To check the horizontal stability of the
breakwater, we need to calculate the weight of the breakwater and the horizontal

force according to the hydraulic pressure. Wave water weight (W): 5m x 20m X
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25 kN/m3 (average sand weight) = 2500 KN Horizontal force resulting from
hydraulic pressure (F): 10 KN / m2 x 20m x 5m = 1000 kN We check the state of
F <0.75 W to check the horizontal stability of the waveguide. Where F stands for the
hydraulic force acting on the breakwater, and W stands for the weight of the
breakwater. In this case, the condition of 1000 kN < 0.75 x 2500 kN is met, so the
horizontal stability of the breakwater is ensured.

b) Vertical stability of the breakwater To check the vertical stability of the
breakwater, we need to calculate the vertical force according to the weight of the
breakwater and the external load. Waveguide weight (W): 2500 kN (same as above
calculation) Vertical force according to external load (V): 20 KN/m2 x 20m = 400 kN
(expected external load) We check the state of V < W to check the vertical stability of
the waveguide. Where V stands for the external load force acting on the breakwater,
and W stands for the weight of the breakwater. In this case, the condition of
400 KN <2500 kN is met, so the vertical stability of the breakwater is ensured. This
simple calculation example shows how static calculations can be used in designing
structures such as a breakwater on a river bank. In Real projects, more complex
calculations and detailed analysis may be required, but the basic principles can be
applied in the same way. Static calculation methods play an important role in
designing structures such as a breakwater on a river bank. This example demonstrates
a simple but effective approach to checking the horizontal and vertical stability of a
computational breakwater. Horizontal stability assesses the risk of pushing the
breakwater to the side due to hydraulic pressure. This calculation determines whether
horizontal stability is achieved by comparing the horizontal force generated by
hydraulic pressure and the weight of the breakwater [6, p.9]. Vertical stability, on the
other hand, controls how large the external loads acting on the breakwater (such as
ground load or the effect of waves) are relative to the weight of the breakwater. In
this way, the influence of factors such as the height of the breakwater and the choice
of material on the vertical stability is evaluated. As a result, thanks to static
calculation methods, engineers allow safe and stable design of structures such as a

breakwater on a river bank. These calculations not only minimize environmental
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Impacts, but also increase the durability of structures and contribute to the
development of sustainable infrastructure.

The result. Development of static calculation methods for retaining walls in
riverbed and hard slopes progress in calculation tools Vertical stability of the
breakwater to check the vertical stability of the breakwater, we need to calculate the
vertical force according to the weight of the breakwater and the external load.
Waveguide weight (W): 2500 kN (same as above calculation) Vertical force
according to external load (v): 20 KN/m2 x 20m = 400 KN (expected external load)
we check the state of V < W to check the vertical stability of the waveguide. Where V
stands for the external load force acting on the breakwater, and W stands for the
weight of the breakwater. In this case, the condition of 400 KN < 2500 kN is met, so
the vertical stability of the breakwater is ensured. This simple calculation example
shows how static calculations can be used in designing structures such as a
breakwater on a river bank. In Real projects, more complex calculations and detailed
analysis may be required, but the basic principles can be applied in the same way.
Static calculation methods play an important role in designing structures such as a
breakwater on a river bank. This example demonstrates a simple but effective
approach to checking the horizontal and vertical stability of a computational
breakwater. Horizontal stability assesses the risk of pushing the breakwater to the
side due to hydraulic pressure. This calculation determines whether horizontal
stability is achieved by comparing the horizontal force generated by hydraulic
pressure and the weight of the breakwater [6, p. 9]. Vertical stability, on the other
hand, controls how large the external loads acting on the breakwater (such as ground
load or the effect of waves) are relative to the weight of the breakwater. In this way,
the influence of factors such as the height of the breakwater and the choice of
material on the vertical stability is evaluated. As a result, thanks to static calculation
methods, engineers allow safe and stable design of structures such as a breakwater on
a river bank. These calculations not only minimize environmental impacts, but also
increase the durability of structures and contribute to the development of sustainable

infrastructure. tires have developed significantly due to geotechnical concepts and
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engineering innovations. From experimental approaches to complex numerical
simulations, engineers today have a comprehensive toolkit for designing robust and
durable support structures in difficult terrain. As technology continues to evolve, it
promises future breakthroughs in safety, efficiency and environmental protection in
the design of future retaining walls. The development of static calculation methods of
retaining walls used in the riverbed and on hard slopes is an important scientific
innovation with practical significance and economic benefits. First, from a scientific
point of view, these methods represent advances in engineering and Geotechnical
Science. They involve complex mathematical models and simulations to analyze the
stability and structural integrity of retaining walls under specific conditions, such as
river currents or steep inclines of hard slopes. These calculations take into account
factors such as soil properties, hydrology, and structural design, helping to gain a
deeper understanding of how these structures behave in challenging environments.
Practically, these innovations are of great importance in the development of
infrastructure and environmental management. Retaining walls are very important for
preventing erosion, controlling water flow and stabilizing the relief in areas prone to
landslides or floods. Engineers can design more effective and durable retaining wall
systems by having accurate static calculation methods adapted to river beds and harsh
slopes. This leads to increased security for communities living in floodplain regions,
Improved water resource management, and better infrastructure protection along river
banks and steep areas. From an economic point of view, properly designed and
designed retaining walls reduce the risk of costly damage to infrastructure from
erosion, landslides or flooding. This means savings in repair and maintenance costs
over a long period of time. In addition, these innovations can open up new
opportunities for sustainable development in difficult landscapes that allow the
construction of roads, buildings and other structures in areas previously considered
too risky or unstable. Consequently, the development of static calculation methods
for retaining walls in river beds and on hard slopes represents a combination of

scientific progress, practical application and economic advantages.
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VIIK 721
®YHKIIOHAJBHO-TUTAHYBAJIbHA CTPYKTYPA LIEHTPY
MEHTAJBHOTO 3JIOPOB’SI

IHapxomuyk MuxkoJga FOQpiitoBu4

Acmipant kadeapu

ApPXITEKTYpPHO POEKTYBaHHS LIMBUIBHUX OYyJiBEIb Ta CIOPYA
KuiBchKOro HalioHaIbHOTO YHIBEPCUTETY OYIBHUIITBA Ta ApXITEKTYPH
3enbkoBn4 Hartauis I'eopriBna

Kannunar apxiTekTypu, T01EHT Kadeapu

APXITEKTYpHO IPOEKTYBAHHS ITUBLILHUX OYA1BEb Ta CIOPY/I
KuiBchbKOro HaIlIOHATLHOTO YHIBEPCUTETY OY/IIBHUIITBA Ta apXITEKTYPH

AHoTtanisi: Jlana ctaTTs npucBsiYeHa aHalizy (PYHKIIOHAIBHO-TIIAHYBAJIBHOI
cTpykTypu lleHTpy MEHTaabHOTO 3J0pOB’S. Y HIA PO3IISAAIOTHCS OCOOJIMBOCTI
30HIHTY, PO3MOJILTY TPYIl HIPHUMIIEHb, BUKOPUCTAHHS CIIEIiaJbHOTO OOJagHAHHS Ta
onTHUMI3allisl TUIaHy MOBEPXY 3 YpaxXyBaHHIM MIXKHApOAHOTO JocBimy. [IpencraBieno
MOPIBHSUIbHUYN aHATI3 3aKOPAOHHUX aHAJOTiB Ta HaJAaHO pPeKOMeHAalli 010
BIIPOBA/PKCHHSI 1HHOBALIMHUX PIIIeHb I TIABUIICHHS €(QEKTUBHOCTI PpoOOTU
Lentpy.

KurouoBi cjioBa: QyHKII0HATBHO-TIJIAHYBAIBHOI CTPYKTYPH, 3aKJIaJl OXOPOHU

3I0pOB’sI, MEHTAJIbHE 37I0POB’sl, 30HIHT, CTIeIlaJibHe 00IaHAHHS, IHHOBAIT].

®dyHKI10HANBHO-TUIaHYBaJIbHa CTpyKTypa LleHTpy MeHTanbHOro 340poB’s
NOBHMHHA BPAaxOBYBAaTH Cy4yacHI BUMOTH J0 KOM(OPTY Ta OE3MEKH K MallI€HTIB, TaK 1
NEpPCOHANy, a TaKOX OINTHMMI3yBaTH JIOTICTUKY NEPECYBaHHS BCEpPE/IMHI 3aKiany.
[1, c. 21] Miii mocBim poboth y cdepi apXiTEeKTypHOrO MPOCKTYBAHHS MEIUYHHX
YCTaHOB JI03BOJIMB PO3POOUTH KOHIICMIIiIO, JI€ IPOCTIp OPraHi30BaHO 3a MPUHITUIIOM
30HIHTY, IO 3a0e3redye 4YiTKe pPO3AUICHHS (QYHKIIOHATBHUX TPYH MPUMIIICHb.
LlenTp mnoYMHAETHbCA 3 PELENIiHOI 30HM, sSKa BKIIOYAE 30HY peecTpauii Ta
OuiKyBaHHS [2, c. 19], amxe came TyT popMyeThbCs niepliie BpaKeHHs y BiJIB1yBauyiB.

Po3ramryBanHs ~agMIHICTpaTUBHUX KaOIHETIB TOPSA 13 PELEMLIEI0  CIpHsE
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OTIEpPaTUBHOMY BHPIIIIEHHIO BCIX MUTaHb, [0 BUHUKAIOTh HA TIOYATKY MepeOyBaHHS B
3aKai.

[Toganemuii  MIaH Tmiepeadadae OpraHizaimilo JIarHOCTUYHOI 30HH, J€
po3MimieHi KaOlHeTH JJis TPOBEACHHS IICHXOJIarHOCTHKH Ta TEePBUHHUX
KOHCYJIbTalllM, 110 € KPUTHUYHO BAXKJIMBUMHU JJis IIBHJIKOTO BHU3HAYEHHS CTaHY
namieHTiB. [3, c¢. 15] IlpumiiieHHs TepaneBTUYHOTO OJIOKY pO3paxoBaHl SK IS
IHAMBIAyaNbHUX, TaK 1 JJI TPYNOBUX 3aHATh — TYT TMPOBOJATHCA CEaHCU
ncuxoTepanii, peabumiTaliiHi MporpaMH, apT- Ta MY3HUKOTEpallis, IO CTBOPIOE
ONTUMAaJIbHI YMOBHU JJISI BIJIHOBJICHHSI TICUXIYHOTO 370pOB’a. BoaHodac, ocobinBa
yBara npuJuUII€TbCsl CYMyTHIM 30HaM — IIPOCTOPaM BIAMOYMHKY JUIS TAIIEHTIB 1 IXHIX
ponuuiB, 0i10mi0Tel, Kade Y perakcalliiHuM KiIMHaTaM, siki CTBOPIOIOTh atMochepy
MIATPUMKH 1 COPUSIIOTH 3HUKEHHIO cTpecy [4, c. 8]. He MeHI BaKJIMBUMH € CepBICH1
NPUMIIICHHS, cepel] IKUX TEXHIUHI KIMHATH, CAHBY3JU Ta KaOIHETH /IS MEPCOHAIY,
110 3a0e3neuyoTh HallexHe QYHKIIOHYBaHHSA BCix ciayx0 Llentpy [35, c. 4].

OnTumizailisi MiaHy MOBEpPXY € KJIIOYOBOIO 33/1au€lo: BIIKPUTI IJIaHYBaJbHI
PIIIEHHS! CTBOPIOIOTH BIYYTTSI IPOCTOPY Ta MPO30POCTI, 10 MO3UTUBHO BILTUBAE HA
OpIEHTALII0 BIABIAYBadiB 1 MEPCOHALY, a TAaKOX CIPHUAE 3HMKEHHIO TPUBOXKHOCTI
narienTiB. CywacHe cneriaibHe OOJaJHaHHS, SIKE BUKOPUCTOBYEThCs B LleHTpi,
BKJIFOYA€ CHCTEMH KOHTPOJIO KJIIMaTy, CEHCOpPHI MPUCTPOi Oe3meKku, aKyCTHUHI
cucTteMu JJig 3a0e3nedyeHHs KOH(IIEHUIIMHOCTI Ta Cy4YacHI MEIUYHI amapatv s
niarHocTuku [6, c. 2]. Lli TeXHOJOTiYHi pIlICHHS MiABUIIYIOTh SKICTh HaJIaHHS
MOCJIYT 1 CTBOPIOIOTH 3I0POBUI MIKPOKIIIMAT YCEPEAUHI MPUMILLIEHb.

AHaJT3y0u1 3aKOPJOHHUMN JTOCBIJ, MOXHA BiA3HAUUTH, 1110 B CKaHAMHABCHKUX
KpaiHax 0co0JiuBa yBara MPUIUISETHCS TPUPOTHOMY OCBITICHHIO, BUKOPHUCTAHHIO
€KOJIOT1YHO YMCTHX MaTepialiB Ta iHTEerparii 3eJeHUuX 30H BCepeauHi OyaiBesb, 110
CIpusie pellakcairii 1 BiTHOBJICHHIO cuil. Y KpaiHax €Bpomneiickkoro Coro3y HMIMPOKO
3aCTOCOBYIOTh THYYKI TUTAHYBaJIbHI pitieHHs (puc.l), Mo J03BOJSIOTH aganTyBaTH
OpoCTIp Mif pi3HI BUIAM Tepamii, a BUCOKOTEXHOJIOTIYHE OO0JIaIHaHHs 3a0e3neuye
MOCTIHUN MOHITOPUHT CTaHy mamieHTiB. [7, ¢. 20] [liBHIYHOAMEpUKAHCHKUI JTOCBI

AEMOHCTpPYE BaKJIUBICTh BHKOPHUCTAHHA Cl'IeI_IiaJ'IBHO p03p06JICHI/IX KOJBbOPOBHX CXEM,
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3BYKOBHX 1HCTAJISIIIIH 1 @prOHOMIYHOTO AU3aiiHy MeOIiB, 3aBJIKA YOMY CTBOPIOETHCS
CEpEIOBHILIE, SIKE CIPUAE TO3UTUBHOMY IICUXOEMOIIIHHOMY CTaHy KOPUCTYBAayiB.

FIRST FLOOR
PLAN

COMMUNICATION
VERTICAL COMMUN.
PATIENTS ROOMS
DAY ACTIVITY AREA
DINING AREA
PATIOS

THERAPY AREA
TECHNICAL

PN

Puc. 1. Cxema 3onyBanHs LleHTpy MeHTAIBLHOTO 310POB’s

Bl | ‘rH

Puc. 2. Bizyanizauis inTep’epy TepaneBTHYHOr0 0JI0KY

Takum 49wHOM, (QYHKI[IOHAIBHA apXITEKTYpHO-TUIAHYyBaJIbHA  CTPYKTypa

LleHTpy MEHTaIbHOTO 370pPOB’S O0’€IHY€E CyYacHI TEXHOJIOTIYHI PIIICHHS,
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ONTHMI30BaHI TMPOCTOPOBI KOHIEMNII Ta MepeBIpeHl MINKHAPOAHI MPAKTUKH, IO
CHpUs€ CTBOPEHHIO IHHOBALIHHOTO MPOCTOPY JUIS HAJAHHS BUCOKOSIKICHUX TOCIYT 3

MIITPUMKH Ta BITHOBJICHHS TICUX1YHOTO 3JI0POB’S.
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STYX IS THE SMALLEST SATELLITE OF PLUTO
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Abstract: 06/11/2012 M.R. Showalter discovered a fifth satellite around the
dwarf planet Pluto. It was found in images obtained by the Wide Field Camera
installed on the Hubble Space Telescope. It was discovered while searching for
possible potentially dangerous objects for laying the trajectory of the “New
Horizons” space probe. During these searches, it was concluded that there are no
other moons dimmer than the newly discovered moon beyond the orbit of Charon.
Also, no ring system was found around Pluto. This moon turned out to be the smallest
of the five known moons of Pluto. Its dimensions were refined to 16x9x8 km
according to a single image taken by the “New Horizons” space probe in July 2015. It
rotates between the satellites Charon and Nix with a period of rotation of about 20.16
Earth days at a distance of about 42,656 km from the barycenter of the Pluto-Charon
system. This satellite makes a complete rotation around its axis quite chaotically in
3.24 Earth days. The discovery of the satellite was announced on 11.07.2012. It was
named Styx after the goddess and the name of the river in the underworld. Styx has a
mass of about 7.5x10" kg. It turned out that all of Pluto's satellites move in orbits
that are very close to circular and coplanar with Pluto's orbit. All of the discovered
satellites of this dwarf planet are in orbital resonance with each other. And the
rotation of the four small satellites around their own axis is quite chaotic and changes

at very short time intervals.
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Key words: satellites of Pluto, Styx, high albedo, orbital resonance, chaotic

axial rotation.

On June 11, 2012, M.R. Showalter discovered a fifth satellite (Fig. 1) around
the dwarf planet Pluto [9, 10]. It was found in several images taken on June 26, 27,
and 29, and July 7 and 9, 2012, by the Wide Field Camera on the Hubble Space
Telescope [2]. It was discovered while searching for possible potentially hazardous

objects to plot a possible trajectory for the “New Horizons” space probe.

Q
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Fig. 1. Hubble image at 07.07.2015 of Styx (circled),
with the outer moons’ orbits shown
(https://upload.wikimedia.org/wikipedia/commons/1/1a/Pluto_moon_P5 discove

ry_with_moons%627_orbits.jpg).

During the rather intensive search, it was concluded that there are no other
satellites, about 15 times dimmer than the newly discovered satellite, beyond the orbit
of the satellite Charon [4]. Also, it was not possible to detect the ring system around
Pluto, which exists around all giant planets [3, 6, 13].

According to the observational data obtained, the diameter of the satellite could

be in the range from 10 to 25 km. These values were calculated based on the apparent
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magnitude of the discovered satellite and using the albedo value of 0.35 in the
calculations.

This satellite turned out to be the smallest of the five known satellites of Pluto
at that time. Its dimensions were refined to 16x9x8 km according to the single, albeit
not very successful image (Fig. 2), taken by the space probe “New Horizons” in July
2015. It orbits between the satellites Charon and Nix with a period of about 20.16
Earth days [2] at a distance of about 42,656 km from the barycenter of the Pluto-
Charon system [5, 12]. This satellite completes a complete rotation around its axis in

a rather chaotic manner in 3.24+0.07 Earth days.

Fig. 2. Pluto's moon Styx, as seen by the “New Horizons”
spacecraft on 13 July 2015, from a distance of 632000 km
https://upload.wikimedia.org/wikipedia/commons/3/38/Styx_%28moon%629.jpg

The discovery of this moon was announced on 11.07.2012. It was named Styx.
The convention for naming Pluto's moons is to use names associated with the god
Pluto in classical mythology. Styx is the name of a goddess and the name of a river in
the underworld. This name was approved by the International Astronomical Union
[17].

Styx is about a hundred thousand times dimmer than Pluto and has a mass of
about 7.5x10" kg. The discovery of another small moon of Pluto has increased

concerns that there may be more bodies in this region of space that are too small to
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detect, and that the spacecraft could be damaged by some unknown body, or by the
ring around the dwarf planet, at the moment of crossing the Pluto system at a speed of
more than 13 km/s.

Such tiny moons are usually associated with thin rings or arcs, since their
gravity is unable to hold back the material ejected by collisions with meteoroid
bodies [15]. Therefore, such diffuse material poses a major navigational hazard.
However, the “New Horizons” space probe, fortunately, did not detect any smaller
moons [16] or rings [14] and passed safely through the Pluto system.

It turned out that all of Pluto’s moons move in orbits that are very close to
circular and coplanar with Pluto’s orbit. All of the moons found around this dwarf
[7, 8, 11] planet are in orbital resonance with each other [1, 17].

In contrast to orbital rotation, rotation around its own axis is quite chaotic. Like
other small moons of Pluto, the surface of Styx is not regulated by tidal forces, so its

rotation changes over very short time intervals.
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Abstract. The paper investigates the problem of individualisation of the
process of forming pedagogical skills of future teachers of biology and health basics.
The main psychological and pedagogical conditions that contribute to the successful
implementation of individualised approaches in the educational process are identified.
Particular attention is paid to the introduction of innovative methods and technologies
that contribute to the development of pedagogical competencies, increase student
motivation and form their creative and practical skills. The practical significance of
the work lies in the possibility of applying the proposed approaches to improve the
quality of training of future teachers of biology and health basics.

Key words: individualisation, pedagogical skills, future biology teachers,
health basics, pedagogical training, innovative methods, motivation.

The individualisation of the process of developing the pedagogical skills of
future teachers is a modern educational paradigm aimed at unlocking the potential of
each student, taking into account their individual characteristics, needs, abilities and

professional interests. This approach allows future teachers not only to acquire basic
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knowledge and skills, but also to form their own teaching style, develop critical
thinking, creativity and self-reflection.

Individualisation is particularly important in the process of training future
biology teachers, as this discipline requires the teacher to be able to integrate
knowledge of natural sciences, use modern technologies and teaching methods, and
develop students' environmental awareness. To achieve this, it is necessary to create
an educational environment that provides opportunities for independent work,
practical activities, experiments and research. For example, students can participate in
the development of environmental projects, conduct observations of natural
phenomena, or create their own educational programmes adapted to the specific
needs of students. Individualisation also contributes to the development of important
qualities such as responsibility, initiative, communication skills and teamwork. It
helps future teachers to recognise their own strengths and weaknesses, develop their
professional identity and ensure continuous self-improvement. In particular,
mentoring and support from teachers and colleagues are an integral part of this
process, as they help students overcome difficulties and receive feedback on their
performance. Thus, individualisation of the process of developing pedagogical skills
is a fundamental condition for training competent and creative teachers who are able
to adapt to the challenges of the modern educational environment, support sustainable
development of education and promote the harmonious development of students'
personalities. Theoretical approaches to individualisation of the process of forming
pedagogical skills are based on a comprehensive analysis of personal characteristics,
interests and professional needs of future teachers [1]. These approaches include
personality-oriented, activity-based, competence-based and reflective approaches,
each of which contributes to the creation of an individual educational route for each
student.

The person-centred approach is aimed at developing students' pedagogical
abilities and takes into account their individual characteristics, interests and
motivation. It emphasises the importance of an individual approach to learning,

which contributes to the formation of creativity, initiative and the ability to self-
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realisation.

The activity-based approach emphasises the importance of practical experience
for the professional development of teachers. Students' completion of pedagogical
tasks, participation in projects, conducting lessons and laboratory work form the basis
for the development of their professional skills and competences.

The competency-based approach focuses on the development of key
competencies necessary for successful teaching. These include the ability to
communicate effectively, critical thinking, solving pedagogical problems and the
ability to adapt to the modern challenges of the educational environment.

A reflective approach promotes the development of self-analysis, which is an
important element of pedagogical excellence. By analysing their own actions and the
results of their work, students learn to draw conclusions, adjust their activities and
constantly improve [2].

Thus, the individualisation of the process of forming pedagogical skills
involves the integration of these approaches, which ensures the harmonious
development of the future teacher's personality and his/her readiness for professional
activity. The practical implementation of individualisation in education is one of the
main tools for ensuring effective learning and development of each child, focusing on
his or her characteristics, needs and capabilities. Individualisation allows creating
conditions under which each student can achieve optimal results, while maintaining
equal opportunities for all participants in the educational process. This involves not
only adapting the content of learning, but also changing methods, forms, approaches,
as well as creating a comfortable environment for cognitive development.

One of the main tools for individualisation is the development of individual
learning plans (ILPs). IEPs are created taking into account a student's intellectual and
physical capabilities, interests, developmental level, and pace of learning. This
approach makes it possible to clearly define priorities, goals and developmental
stages for each student, which allows them to realise their potential to the fullest. This
is important for children with different needs: for those with developmental

disabilities, intellectual or physical disabilities, as well as for students who have a
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tendency to study certain subjects in depth.

In the context of individualisation, a variety of methods and approaches to
learning plays an important role [3]. The use of differentiated tasks allows you to
vary the level of complexity of the material, as well as choose the most appropriate
forms of work, such as individual consultations, interactive methods or project-based
learning. Thanks to this, the student has the opportunity to work at a pace that suits
his or her abilities, as well as to participate in those activities that suit him or her best.
If necessary, additional support methods are used, such as assistants, psychologists or
speech therapists.

Modification of learning materials is an important part of individualisation. For
students with special needs, such as those with visual or hearing impairments, special
technical aids are used. This may include Braille, contrasting materials for visually
impaired children, or the use of sign language and subtitles for students with hearing
impairments. Visual aids and structured timetables can also be used for all students to
help them learn the material better. Such measures help to create a comfortable
environment for learning and development, where each child can find the best
strategies to achieve success.

Supporting students' emotional well-being is another important aspect of
individualisation. The development of social skills, emotional support, and assistance
In managing anxiety or stress help to create a favourable atmosphere for learning. For
this purpose, art therapy, sensory activities, group games, and individual sessions
with a psychologist are actively used. This helps students to develop their ability to
express themselves, improves their communication skills and contributes to their
overall emotional development.

Individualisation also involves constant monitoring of students' progress,
which allows us to adjust the learning process if necessary. Interaction with parents,
medical professionals and other specialists helps to create a comprehensive approach
to a child's education and development. Such cooperation allows us to adjust
approaches in a timely manner, identify new needs of students and optimise the

learning process in line with changes.
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In general, the practical implementation of individualisation in education
involves creating a favourable, accessible and supportive learning environment where
each student can develop based on their own characteristics and needs. This ensures
not only successful learning but also social integration, emotional comfort and
psycho-physical well-being of children. Individualisation of the process of
developing the pedagogical skills of future teachers of biology and health is essential
for the preparation of qualified teachers who are able to work effectively in a variety
of learning environments. It involves the creation of conditions that take into account
the individual needs, abilities and level of preparedness of students. This approach
helps to achieve higher learning outcomes and develop pedagogical competences, as
each student is able to learn at a pace that suits their own characteristics.
Individualisation increases learning efficiency as students work with material that is
adapted to their level of knowledge and needs.

One of the main advantages of individualisation is the creation of conditions
for the development of professional competence. Future teachers of biology and
health basics have the opportunity to choose the teaching methods that best suit their
interests and pedagogical goals. This allows them to master the material more deeply,
develop the necessary practical skills and readiness for teaching in a variety of
educational situations [4]. Individualisation also helps students understand their own
strengths and weaknesses and learn how to work on improving them, which is an
important component of professional skills.

The individualisation of the educational process helps to support different
learning styles of students. Each student has their own learning style, which can be
visual, auditory or kinetic. Taking these styles into account makes it possible to use a
variety of resources, such as video, audio, interactive tasks, which contributes to more
effective learning and the development of pedagogical skills. Thus, learning becomes
more personalised and convenient for each student.

Another important advantage of individualisation is that it increases student
motivation. When future teachers have the opportunity to manage their own

educational process and choose methods that suit their interests, they feel more
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responsible for their learning. This contributes to a higher level of engagement and
motivation, as students see that they have real opportunities to succeed in the
profession.

Individualisation also contributes to the development of pedagogical flexibility,
which is an important aspect of a teacher's professional activity. Future teachers
develop the skills to adapt to the changing conditions of the educational process and
the needs of students. In addition, individualisation helps to develop the ability to use
an innovative approach to working with students, as well as to perceive and respond
to various pedagogical situations.

One of the important advantages of individualisation is the ability to prepare
students to work with different categories of students. Individualisation enables future
teachers to gain experience in working with students with special needs, as well as to
develop skills in mixed groups, which is important for pedagogical practice in a
modern school.

In general, the individualisation of the process of forming the pedagogical
skills of future teachers of biology and health basics ensures a more effective learning
process, enables the development of competence in a variety of pedagogical
situations, and contributes to the motivation of students and their professional growth.
Taking into account the individual needs and capabilities of each student is a key
factor in the training of highly qualified teachers who are able to adapt to modern
educational requirements and ensure inclusive education in schools.

Thus, individualisation is an important component of the process of forming
the pedagogical skills of future teachers of biology and health basics, as it allows to
take into account the individual characteristics of students as much as possible,
which, in turn, contributes to the effective learning of educational material and the
development of professional competences. The integration of individual approaches
into pedagogical practice improves the adaptation of the learning process to the needs
of students and promotes the development of future teachers' creative abilities. One of
the main aspects of individualisation is taking into account the psychological

characteristics of students. Psychological support and the creation of conditions for
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the development of self-knowledge and reflection help to overcome barriers to
learning and the development of pedagogical skills. Increasing students' motivation
and improving their self-awareness contributes to the achievement of high learning
outcomes. The development and implementation of individualisation models in
teacher education allows for the creation of a system that takes into account the
diversity of students’ needs and capabilities. Models based on various components,
such as psychological support, adaptation of learning content, individual
consultations and supervision, effectively contribute to the development of
pedagogical skills and professional readiness of future teachers. The effective
implementation of individualisation in the educational process depends on
administrative support and the availability of appropriate resources. Providing the
necessary technological and material conditions, as well as organisational support, are
important factors for the successful development of future teachers' pedagogical
skills. The practical application of individualised methods in the training of future
teachers of biology and health basics demonstrates positive results in improving the
quality of their teaching. The use of interactive methods, laboratory work, reflective
sessions and individual consultations contributes to the development of critical
thinking and independent work of students, which, in turn, improves their level of
professional competence. Further research should focus on improving
individualisation models in teacher education and their adaptation to other subject
areas. This will allow us to test the universality of the developed approaches and their
effectiveness in different learning environments, as well as to increase the level of

inclusiveness in pedagogical practices.
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VJIK 37.011:372.461
®OPMYBAHHSI IPABUJIBHOCTI MOBJIEHHSI MABYTHIX
3JIOBYBAYIB BUIIIOI OCBITH SIK CKJIAJTOBOI IXHbOI
MOBJIEHHEBOI KYJIbTYPU

Bynsincbka BikTopisi AHarodiiiBHA,

K.[TEJT.H., TOI[EHT

XapKiBCHbKUM HAIlIOHATBHUN €KOHOMIYHUH

yHiBepcuTeT iMeHi1 Cemena KyzHers

M. XapkiB, YKpaiHa

MapukiBcbka ['asiuna AHaToJ1iiBHA,

K.TTeJT.H., TOTICHT

XapKiBChKHM HAIIIOHATLHUN YHIBEPCUTET BHYTPIIIHIX CIPaB
M. XapkiB, YKpaina

AHortanisi. IIpoOnema ¢opmyBaHHS NPABUIBHOCTI MOBJEHHS MalOyTHIX
3100yBayiB BUIIO1 OCBITH SIK CKJIAJIOBOI IXHbOI MOBJIEHHEBOT KYJIbTYPH € aKTyaJIbHOIO
B Halll 4ac, OCKUIBKM B YMOBax IMIPOLIECY €BPOIHTErpallii BaXJIUBO (HOpMyBaTH
MOBJIEHHEBY KYJIbTYpPY CIEUIANICTIB, 3IaTHUX A0 YCHIIIHOI B3a€MOIII.

MeToro CTaTTi € ToKa3 MUISXIB OMaHyBaHHS MalOyTHIMU 3100yBayaMy BUIIOT
OCBITM OCHOBHHUX MOBHMX HOPM Ta MOBJICHHEBUX TMpPaBUJ, L0 € YMOBOIO
(opMyBaHHS IXHbOI MOBJIEHHEBOT KYJIbTYPH.

MoBieHHeEBa KyJIbTypa — IHTErpaTHBHAa OCOOMCTICHA SIKICTh, IO BIIOMBaE
CIIPOMOXHICTB JIFOJMHU 3/11CHIOBATH €()EKTUBHY MOBJIEHHEBY NISUIBHICTH Ha OCHOBI
BpaxyBaHHs IOCTaBJIEHOI METH W HasBHOI MOBJICHHEBOI CHUTYyallli, a TaKOXX HOpPM
JTEpaTypHOI MOBH.

Y HaykoBil JiTepaTypi MIAKPECTIOTh, 10 MOBJICHHEBA KYJIbTypa K
VHIKQJIbHUA OCOOUCTICHUN (EHOMEH XapaKTepU3YEThCS HU3ZKOK CHEIUpIYHUX
O3HaK.

[IpaBUIBHICTD € OJIHIEIO 3 BUBHAYAIBHUX O3HAK MOBJIEHHEBOI KyJIbTypH. OKpimM
MPaBUJIBHOCTI MOBJIEHHS, CE€peJl XapaKTepHUX KOMYHIKATUBHMX O3HAK MOBJIECHHEBOI

KYJIbTYpH OCOOMCTOCTI BHOKPEMJIIOIOTH TakKi: TOYHICTh, JIOT14YHICTh, BHUPA3HICTb,
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oOpasHicTh, 0ararcTBo, piI3HOMAHITHICTh, JIOPEYHICTh, CTHUCIICTh, SICHICTD.
[IpaBuibHICTD € TI00aTBHOIO 03HAKOIO, a/Ke il MiAMOPSIKOBaHI BCl 1HIII O3HAKH,
1110 3aJ1€KaTh B1J] JOTPUMAHHS IPaBUJI MOBJICHHSI.

[IpaBuiibHICTE MOBJIEHHS Tnepeadadae AOTPUMYBAHHA HOPM JIT€paTypHOI
MOBH.

IcHyroTh Taki Tpynu HOPM: opghoeniuni (3a0€3MEUYIOTh MPABUIBHY BHUMOBY
3BYKIB 1 3BYKOCIOJyY€Hb, a TaKOXX HArojoc y CIJIOBax), JekcuyHi (perymoloTh
Y’)KUBaHHS CJIIB y BJIaCTUBOMY iM 3HAU€HHI Ta IPAaBUJIbHE NIOE€JHAHHS CJIIB 3@ 3MICTOM
y pE€UCHH1 ¥ CIIOBOCIOIYYEHHI), epamamuyHi (BU3HAYAIOTh MPaBUJIbHE TBOPEHHS U
Y)KHUBaHHA CHIB Ta iX (opM, IpaBWIbHY MOOYJOBY CJIOBOCIOJIYYEHb 1 pPEYEHB),
cmunicmuyni  (BUMararoTb Y)KHBaHHS MOBHHMX 3ac00iB  BIAMOBIJIHO 10 iX
CTWJIICTUYHOIO 3a0apBJIEHHS Ta CTUJIKO MOBIEHHS), opgocpagiuni (3a0€31e4y0Th
paBWJIBHUH 3alUC CHIB), nYHKmMyayitni (ONMUCYIOTh HOPMHU MTPaBUIIBHOI PO3CTAHOBKU
PO3/1IOBHUX 3HAKIB).

3 Meroro (QOopMyBaHHS MPABMIBHOCTI MOBJICHHS MPOIMOHYETHCS 3alydaTd
CTapIIOKJIACHUKIB JIO MPOCIYXOBYBaHHS ay/A103aMUCIB BIJOMHX (DOJIBKIOPHUX TBOPIB
Ta YPUBKIB KpallMX TBOPIB YKPAiHCHKOI JIITEpaTypd y BHUKOHAaHHI MalCTpiB
OpaTOPCHKOTO MHCTELTBA, 3alyyaTH [0 BHUKOHAHHS CIELIaJbHOIO KOMIUIEKCY
KOMYHIKaTUBHUX BIpPaB Ta 3aBAaHb 3 YKPaiHCbKOI MOBHM PENPOYKTUBHOTO,
MPOJIYKTUBHOT'O Ta TBOPUYOTO PiBHIB, @ TAKOX J0 YYacTi B pI3HUX BUXOBHHUX 3aX0J1aX,
AK1 CIIPUATUMYTh yIOCKOHAJIEHHIO MOBJIICHHEBUX HOPM.

[lepcriekTrBaM# MOAANBIINX HAYKOBHX PO3BIIOK € PO3POOJICHHS KOMIUIEKCY
KOMYHIKAaTUBHUX BIpaB JUIsl pI3HUX CHEHIAIbHOCTEH 3 MeTor (OpMyBaHHS
MPABUJIBHOCTI IXHBOTO MOBJICHHS.

KarouoBi cjoBa: MOBIEHHEBA  KyJlbTypa, MOBJICHHEBA  JISUIBHICTD,
MPaBUJILHICTH MOBJICHHS, MOBHA HOpMa, KOMYHIKAaTUBHI BIIPaBH, PEIETITUBHI BIPABH,

PENPOYKTHUBHI BIPaBH, MPOAYKTHBHI BIIPaBHU.

[Ipomec iHTErparii Hamoi Jep>KaBH B €BPOMEHCHKY CHITBHOTY 3aroCTPHUB

NUTaHHS, TIOB’S3aHI 3 MIATOTOBKOIO  (paxiBIiB, 3JaTHUX 110 e(QeKTUBHOT
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KOMYHIKaTHBHOT B3a€MO/Ii1, 3 BUXOBAHHSM MOBJICHHEBOT KYJIbTYPH YKPATHITIB.

Ha axTyanmpHICTh mOpyIIeHOI MpoOJEeMH BKa3y€ TaKOX 3HAYHA KUIBKICTH
POBEICHUX JOoCIiKeHb. CTPYKTYpY, 3MICT, SIKICHI O3HAKW MOBJIEHHEBOI KYJIbTYpHU
po3rsinanu y cBoix mocmimkenHsx H. /uka, B. [Tacunok, T. Ilmemenko Ta iHmm;
3araJbHOTEOPETUYHI OCHOBU 3A1MCHEHHSI MOBJIeHHEBOTO Tpolecy — C. BepOemyk,
[. 3uMHsa Ta i1HmI; AWQeEpeHiiiiHi o3HaKu MOBH 1 MOBJIeHHS — M. Bamynenko,
O. Kpcek, JI. ®denopeHko Ta iHIII; OJUHUII, BUAN MOBJIEHHEBOI MISUTBHOCTI, €TaIH ii
smiicaenHs — O. JleonTwes, JI. lllepOa Ta iHmiIi.

Merta cTaTTl: HOKa3aTH LUISIXH ONAaHyBaHHS MallOyTHIMU 3100yBadyaMH BHUIIOi
OCBITH OCHOBHHX MOBHHMX HOPM Ta MOBJICHHEBUX TIpaBWJ, M0 € YMOBOIO
dbopMyBaHHS IXHbOI MOBJIEHHEBOT KYJIBTYPH.

VY cBoeMy ngochipkeHHI MU OyAeMO po3risaatd (EHOMEH «MOBJICHHEBA
KyJbTypay. SIK CBIAYUTH aHAJ3 HAYKOBOI JIITEPATypH, JJII KOPEKTHOTO BU3HAYEHHS
MOHSTTS «MOBJICHHEBA KYJbTypa» JOLUIBHO PO3KPUTU CYTHICTh (EHOMEHY
MOBJICHHEBOT AISUTLHOCTI, CIIOCOOOM peaiizallii sSIKoi sikpa3 i € MOBJICHHS. 30Kpema
IPYHTOBHY XapaKTEPUCTUKY MOBJICHHEBOI [ISUIBHOCTI HaJaB y CBOiX IIparsx
O. JIeoHThEB, SKUU CHOpUIIMAB MOBJIEHHEBY MAISUIBHICTH SK NPOLEC BUKOPUCTAHHS
MOBH JIJIsl CIIUTKYBAaHHS T 4yac Oyab-sIKOT 1HINOI JIOJCHKOI MisiibHOCTI. HaykoBenpb
1JIKPECITIOBAB, 110 MOBJICHHEBA JIISUIBHICTh MA€ TaKy camy CTPYKTYPY, AK 1 Oy/b-sKa
1HIIA JIIOJIChKA JISUIBHICTh, TOOTO B HIA MOXXHA BHOKPEMHUTH TpU OJIOKH:
MOTHBAL[IMHNH, HIIbOBUI, BUKOHABYHH.

Hocnigauku C. BepOemyk, B. I'myxo, 1. 3umns, B. KoBmukoB Ta iHmi
BUOKPEMJTIOIOTh Yy TIporleci BepOalbHOrO CHIJKYBaHHS Taki OCHOBHI BHJIH
MOBJICHHEBOT MISUTBHOCTI: CIyXaHHs (ayJiIOBaHHS), TOBOPIHHS, YATAHHA W THUCHMO.
Tomy MOXKHA TOBOPUTH, IO YCHIIIHICTh peajizallli JIOJUHOK PI3HUX BUJIB
MOBJICHHEBOT JISUTBHOCTI 3HAYHOIO MIPOI0 3YMOBIIOETHCS  C(HOPMOBAHICTIO i
MOBJICHHEBOI KYJIBTYpPH.

JI1st MOKJIMBOCTI TPAaMOTHOTO BH3HAYEHHS CYTHOCTI MOBJICHHEBOI KYJIbTYPH
BBXKAEMO 3a JIOIUIBHE CIIOYATKY PO3KPUTH CYTHICTh MOHATTA «KYJIbTypa», IO €

OJIHUM 3 (PYH/IAMEHTAJIbHUX MOHSTH PI3HUX HAYK.
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Tak, y [OBIOKOBIH Ta HAyKOBIl JiTepaTypi BUIIEBKA3aHE MOHSITTA
TIYMa4UThCSl K CYKYIIHICTh MAaTeplalibHUX 1 JyXOBHUX I[IHHOCTEH, CTBOpPEHUX
JIIOJICTBOM TIPOTSTOM HMOTro 1CTOpii; OCBIYEHICTh, BHXOBAHICTH, pPIBEHBb, CTYIiHb
JIOCKOHAJIOCTI SKOi-HEOYIb Tally3i Tocmoaapchkoi abo po3yMoBOi misuTbHOCTI [3; 4;
5]; CyKymHICTb MPAaKTUYHUX, MaTeplaibHUX 1 JYXOBHUX Haa0aHb CYCIUIBCTBA, IO
B1JI00paXaloTh 1CTOPUYHO JOCSATHYTHH PIBEHb PO3BUTKY CYCHIJIbCTBA M JIFOJUHU Ta
BTUTIOIOTBCA B pe3ylbTarax  MPOAYKTUBHOI  JISUIBHOCTI; Yy  BYXKYOMY
pO3yMiHHI - cdepa IyXOBHOTO MKHUTTS CYCIUIBCTBA, IO OXOIUIIOE HacamIiepe]
CHUCTEMY BUXOBAHHS, OCBITH, JyXOBHOI TBOPUYOCTI (OCOOJIMBO MHUCTEIBKOI), a TAKOX
YCTaHOBH # oprasi3aiii, 1o 3a0e3nevyroTh iX QyHKIIOHYBaHHS [9]; HE TUIbKHU BCE TE,
[0 CTBOPEHO pyKaMH 1 PO3YMOM JIOJWHU, a W BHUPOOJICHHH BiKaMH CIOCIO
CYCIIIJIFHOTO TIOBO/KCHHSI, IO BUSBIISIETHCA B HAPOJHUX 3BHYASAX, BIpYBaHHSIX, Y
CTaBJICHHI OJIHE JIO OJTHOTO, JIO TIpaIli, 10 MOBH [7, c. 47].

Ak CBIAUMTH aHaI3 HAYKOBOI JITEPATYypH, YUYEHI CHPUNUMAIOTh KYJIbTYPY SK
«IpyTy TPUPOIY», BKJIQJAAIOYM Y BU3HAUCHHS IBOTO IMOHSTTS PO3YMIHHS BIUIMBY
JIOJMHA HAa TPUPOAY 3 METOI0 ii MPUCTOCYBAaHHS I BHUKOPUCTAHHA B IHTEpecax
cycminbcTBa. CliJl TaKOX 3a3HAYMTH, IO CaMe MOHATTS «KYJIbTYpa» BKUBAIOThH JIs
MO3HAYEHHS K (yHIaMEHTAIBHUX SIBHIII, TaK 1 OKpEeMHX HOTO CKiIaaHuKiB. HaykoBii
BUOKPEMJTIOIOTh TaKi BUAM KYJIBTYPH: «KYJIbTypa MHUCICHHS», «KYJIbTypa MOUYTTSI»,
«pi3uYHA KYJIbTypa», «KYJbTypa MOBEIIHKH», «KYJIbTypa MOBHU», «MOBJIEHHEBA
KyJIbTYpa» TOIIO.

3a3HauMMO, 110 B KOHTEKCTI MOPYIIEHOI MPOOJIeMHU JTOCTIIKEHHS OCHOBHA
yBara mpuIijsuiach caMe BUBUYCHHIO MOBJICHHEBOT KYJBTYPH SK BaXKIUBOT CKJIAOBOI
KyJIbTypu ocobuctocTi. Sk cTBep/pkytoTh yueHi (A. barmyrt, B. Muxaitnnyenko,
I'. Oniiinuk, 1. Crumiany, C. XpuCTOBI Ta 1HIII) KyJbTypa MOBJICHHS HE TUIBKH €
03HAKOI0 BUCOKOT KyJIbTypH OCOOUCTOCTI, a 1 00yMOBJIeHa OCTAaHHKOIO. SIK HACII/IOK,
YUM OLIbII KYJIBTYPHOIO € JIFOJIMHA, TUM OUTbII KyJIBTYPHUM € 1i MOBJICHHS.

Cnig TakoX 3ayBaKUTH, 110 B HAYKOBIM JITEpaTypl BUKOPUCTOBYIOTH JIBa
OJIM3BKUX TOHATTS: «KYJIbTypa MOBJICHHS» W «MOBJICHHEBA KyJIbTypay. [leski aBropu

B 3HAUCHHI IUX MOHATH BiJ3HA4ar0Th NeBHI BiaMiHHOCTI. Tak, C. BepOemiyk yBaxae,
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10 3HAYEHHS MMOHATTS «MOBJICHHEBA KYJIbTYpPa» € MIUPIIAM, HIK TIOHSTTS «KYJIbTypa
MOBJICHHS». AjpKe, Ha 11 AyMKy, KyJIbTypa MOBIICHHSI TPOSIBISIETBCS B yMIHHSX
JIOWHU TPAaBWIBHO TOBOpUTH (1 THCATH), JOOMpaTH MOBHO-BHpaXKajbHI 3aco0u
BIIMOBIAHO 1O METH Ta CHUTyalii crnuikyBaHHS. OTXke, 1€ CHCTEeMa BHUMOT [0
BUKOPUCTAaHHS MOBHM B MOBJICHHEBIN JIsNIbHOCTI. MOBIIEHHEBA KYJBTYypa OXOILIIOE HE
TIIBKM HOPMAaTHBHI MOBJICHHEBI acCleKTH, a W OCOOHWCTICHI, I1HJMBITyaJIbHI,
3araJbHOKYJIBTYPHI BIACTHBOCTI JIFOJIMHU, a4 TaKOXK BiOWBA€E ii AYIMIEBHUA CTaH Ta
EMOIIIHI epeXuBaHHs [6].

B. AnekcanapoBa 3a3Hayae, 1m0 KyJbTypa MOBIICHHSI TIEPEBAKHO TPAKTYETHCS
B HAYKOBHUX MpAIX y TAaKUX TPHhOX 3HAYCHHSIX: K CYKYIHICTh Ta CUCTEMA MEBHUX ii
O3HaK 1 BJIACTUBOCTEW, IO CBiAYaTh MNP0 il KOMYHIKATUBHY JOCKOHAJICTh; SK
CYKYNHICTh HABMYOK 1 3HaHb JIOJMHHU, W0 3a0€3MeuyoTh LIUIICHE Ta MpOCTe
3aCTOCYBaHHS MOBU 3 METOIO CHIJIKYBaHHS;, SK Taily3b JIHTBICTUYHHUX 3HaHb IPO
KyJIbTYPY MOBJICHHS, IK CYKYITHICTb 1i KOMYHIKaTUBHHX siIKOCcTel. Ha mijcTaBi 115010
aBTOpKa CTBEP/DKYE, IO KyJIbTypa MOBJICHHS — II€ Takl sIKOCTI MOBIICHHS JIIOJUHH,
K1 B TPOIECI TOBOPIHHS YM MHChMa 3a0€3MeuyroTh €(EKTUBHE JOCATHEHHS METH
CHUJIKYBaHHA Ha OCHOBI JIOTPMMYBAaHHS BIAMOBIIHUX MPAaBWI, €TUYHUX HOPM,
CUTYaTUBHUX 1 €CTETUYHHUX HIOAHCIB. A TOMY KyJbTypa MOBJICHHS Tiepeoadae BUOip
MOBIIEM HaMOUIbII JOIIJIBPHUX JJISI 3aCTOCYBaHHS B KOHKPETHIN MOBJICHHEBIM
cuTyalii MOBHHMX 3aco0iB. B. AjekcaHapoBa TakoXX YTOUYHIOE, II0 MOBJICHHEBY
KyJIbTYPY BOHA CIPHIMAE K CKJIQJHY CHCTEMY MOBHUX 3HAKiB, SIKl IPYHTYIOThCS Ha
MOBHHUX 1 MOpaJbHUX MPABUJIAX Ta HOpMax MoBeaiHKu» [1, c. 28].

BonHouac y mporieci mpoBeAeHHS JOCIIIKEHHSI 3’sICOBAHO, IO OUIBIIICTh
yuenux (A. Bborym, C.BepOemyk Ta iHII) MOHATTA «KyJbTypa MOBJICHHS» i
«MOBJICHHEBA KYJIbTYpa» CIPHIMAIOTH SIK €KBIBAJICHTH.

Ha ocHOBI aHaiizy HayKoBOi JiTepaTypd 3pOOJIEHO BHUCHOBOK MpO Te€, MLIO
KyJbTYpY MOBH ¥ KyJbTYpPy MOBJICHHS CHPUHMAIOTh SIK Pi3HI MOHATTS. Tak, mix
KYJIbTypOI0 MOBHU pO3YMIIOTH BJIACTHUBICTh 3Pa3KOBUX TEKCTIB, 3aKPIIUICHUX Y
nam’siTKax MAUCEMHOCTI, a TAKOK MOTEHIIIiHI SKOCTI MOBHOI CUCTEMH. Y CBOIO UepTy,

MOBJICHHEBY KYyJbTYpPY CIHPUHAMAIOTh $K IHTETPATHUBHY OCOOHUCTICHY SKICTh, WIO
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BiIOMBAE CIPOMOXKHICTh JIIOAMHU 3A1MCHIOBATH €(EKTUBHY MOBJICHHEBY IiSUIBHICTD
Ha OCHOBI BpaxXyBaHHS MOCTABJICHOI METH 1 HassBHOI MOBJICHHEBOT CUTYaIlii, a TAKOX
HOPM JIITEPaTypHOi MOBH.

Y HaykoBiil JiTeparypi MIAKPECTIOIOTh, IO MOBIEHHEBA KYyJIbTypa SK
YHIKQIbHUNH OCOOMCTICHHH (PEeHOMEH XapaKTepPHU3YEThCA HHU3KOK CIEeIU(pIYHUX
o3Hak. [Ipore morisiaM BYEHUX WIOJI0 BH3HAYEHHS IMX O3HAK MAalOTh IIEBHI
BIJIMIHHOCTI.

H. babuu 3a3Haudae, MO B MpoOIECI BU3HAYCHHS SKICHUX O3HAK KYJIbTYpPH
MOBJICHHSI CJiJ] ypaxoBYyBaTH SIK «CyTO MOBHI MOro ocoOJMBOCTI (CTYIiHb
OBOJIO/IIHHS JIFOYMMU B KOHKPETHY €MOXY HOpMaMH), Tak 1 MO3aMOBHI (3HaHHS
3aKOHIB MUCJICHHS, IPAKTUYHUHN JTOCB1J MOBIIS — KUTTEBUH, BIKOBUI 1 MOBJICHHEBUH,
MICUXIYHUM CTaH MOBIIS, METY, HAILJICHICTh CIIJIKYBaHHS TOLIO» [2, C. 66].

Tak, y CydyacHUX CJIOBHMKAaX YKpaiHChKOT MOBHU 3a3HAYEHO, 10 NPABUIbHICHIb €
OJIHI€I0 3 BU3HAYaJIbHUX O3HAK MOBJICHHEBOI KynbTypHu. Ak migkpecitoe H. babuuy,
MPABUJIBHICTD € TJI00ATBLHOI0 03HAKOI0, aJKe 1 MIAMOPSAAKOBaH1 BC1 1HIII O3HAKH, 110
3aJie’aTh BiJl JOTPUMAHHS MIPABUII MOBJICHHS [2, c. 66].

HaykoBusMHM  3a3HauyaeTbCs, W10 MPaBUJIBHICTb MOBJIEHHS Mepeadayae
JOTPUMYBAHHS HOPM JIITEPaTypHOT MOBH.

C. Kapaman yBakae, 1110 MOBHa HOpMa — II€ «IPABUJIO, SIKOMY M1AKOPIOETHCS
MOBAay, a MOBJICHHEBA MTOMUJIKA — 1€ «ITOPYIICHHS MOBHOT HOpMm» [7, ¢. 47].

Sk miaKpecIoeTbesl B HAYKOBIN JITEpaTypl, HASIBHICTh MOBJIEHHEBOT HOPMHU €
000B’SI3KOBOI0  YMOBOIO (DYHKI[IOHYBAHHSI CHCTEMHU JITEpPaTypHOi MOBHU, a TaKOXK
000B’SI3KOBUM (PaKTOPOM ICHYBaHHS KyJbTypH MOBJeHHs. OTKe, caMe MOBHA HOpMa
BU3HAYAE JIITEpaTypHy MOBY [6].

HopMu MOBNEHHS BU3HAYalOThCS CUCTEMOIO KOHKPETHOI MOBH, a TOMY BOHU
ICTOpUYHO ¥ comiaibHO 3yMOBJeHI. [{i HOpMHM TakoX TICHO MOB’s3aHi 3 MpPaBHJIAMU
MOBJICHHSIMU, TOOTO MOJIOKEHHSIMH, SIK1 BIIOMBAIOTh MIEBHI MOBHI 3aKOHOMIPHOCTI Ta
CHIBBIAHOIIEHHS MOBHUX SIBUIL a00 $KI MPOMOHYIOTh KOHKPETHU HOpPMATHMBHMMA
Croci® BUKOPHUCTAHHS MOBHHX 3aC001B y MUCEMHOMY ¥ yCHOMY MOBJIEHHI [2, ¢. 67].

Ha nymky C. BepOeuryk, HOpMU ¥ MpaBujia MOBJIEHHS KOPHUTYIOTb MOBHY
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CUCTEMY W OJHOYACHO BHW3HAYAIOTh PIBEHb KYJIbTypH MOBJICHHs. OYEeBUIHO, IO
Cy0’eKTH KOMYyHIKallli 3MOXYTh MOPO3YMITHCA TIIBKM B pasi, KOJIu 000M BiAOMI
«OJTHAKOBI 3B’SI3KM MK 3HAKOM (3BYKOM, CJIOBOM, KOHCTPYKIII€IO) 1 TI0O3HaYyBaHUM
IIUM 3HAKOM, TOOTO 00UIBa KEPYIOTHCS AIFOYMMH CbOTOHI MpaBuiaMm» [6, c. 63].

C. Bepbenryk TakoX yBakae, M0 IPO HOPMATHUBHICTH MOBJIEHHS MO>KHa
TOBOPUTHU JIMIIE TOMl, SKIIO BOHO BIJMOBIJA€E CHUCTEMI MOBH, HE CYNEpPEUYUTh ii
3aKOHaM; BHKOPWUCTAHWH BapiaHT HOPMHU Ma€ HOBI CEMaHTHUKO-CTHJIICTHYHI
MOJJIMBOCTI, «YBUPA3HIOE, YTOYHIOE KOHTEKCT, Ja€ JOJATKOBY U BHYEPIHY
iH(hOopMaIio»; HE AOMYLIEHO CTHIIICTHYHOIO (1 CTHJIBOBOIO) JMCOHAHCY; JOPEYHO
OOTpYHTOBAHO 3aCTOCYBaHHSI HOPM 3 IHIIOTO CTHJIIO; HE JAOIMYIIEHO 3MIIyBaHHS
HOPM Pi3HMX MOB TI1]] BIUTUBOM O1JIIHTBaJIbHOT MOBJICHHEBOI MPAKTUKH [6, C. 35].

3a3HauyuMo, 10 BYEHUMHU BHU3HAYEHO PI3HI IPYNH HOPM JIITEPAaTypHOI MOBH,
AKX Tpeba MOTpUMyBaTHUCS B MOBJIEHHEBOMY Tmporieci. Hampuknan, M. [lentumox
BUOKpEMHUJIA Taki TPynu HOPM: opgoeniuni (3a0€3MeUyIOTh MPABUWIHHY BHUMOBY
3BYKIB 1 3BYKOCIOJyY€Hb, a TaKOXX HArojoc y CIJIOBax), JeKcuyHi (PerymoloTh
y>KUBaHHS CJIIB Y BJACTUBOMY M 3Ha4Y€HHI Ta MPpaBUJIbHE TTOETHAHHS CIIIB 33 3MICTOM
y pE€UCHH1 ¥ CIIOBOCIOIYYEHHI), epamamuyHi (BU3HAYAIOTh MPaBUJIbHE TBOPEHHS U
Y)KUBaHHS CJIB Ta iX (OpM, MpaBWIbHY MOOYAOBY CIIOBOCIONYYEHb 1 pEUYEHB),
cmunicmuyni  (BUMararoTh Y)KHBaHHS MOBHHUX 3aco0iB  BIAMOBIZHO 1O iX
CTHJIICTUYHOIO 3a0apBJIE€HHS Ta CTWJIKO MOBIEHHS), opgocpagiuni (3a0€31e4yl0Th
PaBUJIBHUI 3aMKC CIIIB), NYHKMYyayiixi (OTUCYIOTh HOPMH MPABMIBHOI PO3CTAaHOBKH
PO3ILIOBUX 3HAKIB) [8, c. 16].

OxpiM IpaBUIBLHOCTI MOBJIEHHS, CepeJ] XapaKTepHUX KOMYHIKATHBHUX O3HAK
MOBJICHHEBOT KYJIBTYpU OCOOMCTOCTI BHOKPEMJIIOIOTH TaKi: TOYHICTH, JIOT1YHICTH,
BUPA3HICTh, OOpa3HICTh, 0araTCcTBO, PI3HOMAHITHICTh, JOPEYHICTh, CTHUCIICTb,
SCHICTh. L{i 03HaKM MOXYTh BHUSIBISTUCH Y XOJI1 3M1ACHEHHS JIOJUHOIO PI3HUX BUIIB
MOBJICHHEBOT JIISUTBHOCTI: CIyXaHHS, YUTaHHS, TOBOPIHHSA ¥ muchMma. Sk M
3a3HAUUIIM ~ BUIIE, TMPABUIBHICTH € TJ00OAJBHOK  O3HAKOK, OCKUIbKHA  iH
MIAMOPSIKOBaHI BCl 1HIN O3Haku. Tomy QopMyBaHHS TPABWIHBHOCTI MOBJICHHS

IIKOJISIPIB Ta CTYJAEHTIB — IMEPIIOYEProBe 3aBIAaHHS JJIi BYUTEIIB 1 BUKJIAJadiB
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YKpalHCbKOI MOBU.

OTxe, OCHOBHMUMH TEOPETHYHMMHM 3acajamMH Impouecy (opMmyBaHHs
MOBJICHHEBOI KYJIbTYpH MallOyTHIX 3/100yBaydiB BHUIIOi OCBITH BUCTYIIa€ HEOOX1THICTh
OCMHUCJICHHS HUMH OCHOBHMX MOBHHUX HOPM Ta MOBJICHHEBUX MpPaBHJI, 3aCBOEHHS
3HaHb NPO (YHKIIOHAJIBHI CTHJIl JIITEPAaTypHOTO MOBJICHHS, YCBIJOMIJICHHS
B3a€MO3B’SI3KIB  yCIX CKJIQJIOBUX CHUCTEMH MOBH, CTPYKTYpH MOBJICHHS Ta
HeBepOanpHUX CTPYKTYp. OYEeBHAHO, IIO0 PE3yIbTATUBHICTh 3a3HAYEHOTO MPOIECY
3HAYHOI0O MIPOIO 3aJICKUTh BiJl aKTUBHOCTI CaMHUX YYHIB, SKI MalOTh MPUKIAIaTH
IHTEHCHBHI 3YyCWJIIS JUIsl 3aCBOEHHSI BIIOPSIKOBAHOI CYKYITHOCTI HOPMAaTHUBHUX
MOBJIEHHEBUX 3aC001B. 3 11€}0 METOK MU MPONOHYEMO 3aJIy4aTH CTapIIOKIACHUKIB
70 TPOCIYyXOBYBAaHHS ayJi03alMCiB BIAOMHX (DOJBKIOPHUX TBOPIB Ta YPUBKIB
Kpalux TBOPIB YKPAiHCBKOi JITEpaTypd Yy BHUKOHAHHI MaiCTpiB OpaTOPCHKOTO
MUCTEITBA, 3allydyaTd J0 BHUKOHAHHS CIIEIIaJIbHOIO KOMIUIEKCY KOMYHIKAaTMBHUX
BIIPAaB Ta 3aBJIaHb 3 YKPAiHCbKOI MOBHM PENPOJYKTUBHOTO, MPOJYKTUBHOTO Ta
TBOPUYOI'O PIBHIB, @ TAKOX /0 y4acTl B PI3HUX BUXOBHUX 3aX0JaX, Kl COPUITUMYTh
yJIOCKOHAJIEHHIO MOBJICHHEBUX HOPM.

OcoOnuBy  yBary Ciii TOPUAUISITA BUKOHAHHIO  CTapIIOKJIIACHUKAMH
CHEI1aJTbHOTO KOMIUIEKCY KOMYHIKATUBHUX BIIPaB Ta 3aB/IaHb.

VY HayKOBUX JKEpesax MPOIMOHYIOTh Pi3HI Kiacudikailii MOBICHHEBUX BIIPAB.
Tak, 3a cipsiMyBaHHSIM HaBUYaJbHOI JIii HA OTpUMaHHsS a00 mepeaaBaHHs 1HPOpMaLii
BUOKPEMJTIOIOTh TaKi BUJIM BIIPAB: PEIENTUBHI (ClIOBeCHA 1H(MOpMAIlisi CIPUAMAETHCS
3a JIOMOMOIOK0 BUKOPUCTAHHS CIYXOBOTO i 30pOBOrO KaHAJIB); PENPOIYyKTHUBHI
(inopMmallisi BIATBOPIOETHCS TOBHICTIO a00 31 3MiHaMHU); MPOAYKTHUBHI (y4eHb
CaMOCTIHHO MOPOKY€E BUCIOBIIOBAHHS).

KpiMm Toro, y HaykoBidl jiTeparypi BHOKPEMJIEHO TaKOX Taki KOMOIHAaIii
BIIPaB — PEICNTHUBHO-PENPOYKTUBHI W PEIENTUBHO-TIPOAYKTUBHI BIpaBU. 3a
BUCHOBKAMHU  HAYKOBI[IB, yCi  PENPOAYKTHBHI  BIpPaBU  TMEPEBAKHO €
PEIENTUBHO-PETIPOTYKTUBHUMH, aJKe IIKOJAP 3a3BHUYail CMOYaTKy CHpHiiMae
iHdopmariito. Y curyarii, KOJM TPOJYKYBAaHHIO BHUCJIOBIIIOBAHHSA TEpPEIyE

cupuilMaHHsT ¥ pO3YMIHHS YYHSIMH TEKCTY, BIIpaBa Ma€ Ha3By pELENTUBHO-
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MPOYKTUBHOI. YBaXa€eMo, 10 J0 BKa3aHOi Kiacudikallii TOIMiIpHO JOJATH e OJNH
BH/I BIIPaB — BIIPaBU TBOPYOTO XaPAKTEPY, SIKI CHPHUSIOTH BUSABY CTAPIIOKIACHUKAMHU
KPEAaTUBHOCTI K CIPOMOKHOCTI JI0 TBOPYOCTI, 3JaTHOCTI MpHIMATH HECTaHJApPTHI
pIIICHHS Ta CTBOPIOBATH MPUHILIUIIOBO HOBI 171€1.

Cnig TakoX 3a3HAYUTH, IO 32 KPUTEPIEM «KOMYHIKATUBHOCTD» BIPaBU
MOJUIIIOTh HA Takl rpynu: 1) HEKOMYHIKaTUBHI (MOBHI1); 2) YMOBHO-KOMYHIKaTUBHI
(YMOBHO-MOBJICHHEBI); 3) KOMYHIKaTHBHI (MOBJICHHEBI, TIPUPOTHO-KOMYHIKATHUBHI).
BropaBu mnepmioi rpynud  copsMOBaHI Ha PO3BUTOK Y IIKOJISIPIB  BiAMOBITHUX
MOBJIEHHEBUX yMiHb. LI BOpaBuM BUKOHYIOTHCA 3 CyTO MOBHUM MaTepiajioM Mo3a
MOBJIEHHEBOIO CHUTYAIllEl0 Ta CTAaHOBJISATH CHEIlaIbHO OpraHi3oBaHy (opmy
CHIJIKYBaHHS, JIe IIKOJISAP pealli3y€ akT MOBJICHHEBOI JiSTTbHOCTI.

YMOBHO-MOBJIGHHEBI ~ BMOpaBU  TmepeAdayaroTh  BHKOHAHHSA  IIKOJSPaMU
MOBJICHHEBUX 1M y BIAMOBIIHUX CUTyaTUBHMX ymoBax. Lli BmpaBu cnpsiMoBaH1 Ha
PO3BUTOK BIATOBIIHMX HABHUUYOK YYHS 1 JalOTh WOMY MOKJIMBICTH 3aKpIILTIOBATH
MOBHUW MaTepiall B YMOBHIA KOMYyHiKalli. OCHOBHUMHU O3HaKaMH TaKWX BIIPaB €
HAsSIBHICTh MOBJICHHEBOT'O 3aBJJaHHS I CUTYaTUBHOCTI.

KoMyHikaTHBHI BHOpaBH CHOPSIMOBaHI HAa PO3BUTOK B YYHIB YMIHb Ta €
CHeIlaJbHO OpTaHi30BaHOI (OPMOIO CHUIKYBaHHS, J€ IIKOJSApP peai3ye akT
MOBJICHHEBO] isUTBHOCTI.

OTxe, BUKOPHCTAaHHS BHUIIE3a3HAYCHUX BHUIIB BIpPaB Ha 3aHATTIX 3
YKpaTHCHhKOI MOBH CHPHUSITUME OCMUCIICHHIO CTAPIIOKIIACHUKAMU OCHOBHUX MOBHHUX
HOPM Ta MOBJICHHEBMX MpPaBHWJ, 3aCBOEHHIO 3HaHb MPO (PYHKIIOHAIbHI CTHII
JITepaTypHOTrO MOBJICHHS, YCBIJIOMJICHHIO B3a€MO3B’S3KIB YCIX CKJIAJOBUX CHUCTEMU
MOBH, CTPYKTYPH MOBJICHHS Ta HEBEpOATbHUX CTPYKTYP.

[lepcriekTBaMH MOAANBIINX HAYKOBHX PO3BIIOK € PO3POOJICHHS KOMIUIEKCY
KOMYHIKAQTHBHUX BIpPaB [JI PI3HUX CIHEHIATLHOCTEH 3 MeTor (OpMyBaHHS
MPaBUIILHOCTI IXHBOTO MOBJICHHSI.
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VIK 81-13
3HAYEHHS BOJIOAIHHSA THO3EMHOIO MOBOIO MEJNYHOI CECTPH
TA ®EJBALIEPA /151 OCOBUCTICHOTO
TA IPO®ECIHOTO PO3BUTKY

Baacosa Tersina JleonigiBHa,
JIioouu Tersina SIkiBHa,
BHKJIaJ1au4l,

KomynansHuUi 3aKi1a]l OCBITH
ITonTaBcbkuM 0a30BHI MeTUIHUI
(haxoBuil KoJIEIK

[TonraBchKoi 00aCHOT pajy,

M. [lonraBa, Ykpaina

AHoTamisi: Y cTarTi BUCBITIEHI 0COOMMBOCTI ()OPMYBaHHS 1HIIOMOBHOI
KOMYHIKAaTHBHOI KOMIIETEHIIT (axoBUX MOJIOAIIUX OaKaliaBpiB y raiay3l MEIUIIMHH.
Hamu o0OrpyHTOBaHO 3pOCTaHHA MPIOpUTETIB 1 (YHKIIHA 1HO3EMHOI MOBU 3a
npodeciifHuM COpsSMyBaHHSIM y MEIMYHUX HABYAIBHHUX 3aKjiaiaX, PO3IVISTHYTO
0COOJIMBOCTI 3aCTOCYBaHHsSI HAaBYAJBHOTO [1aJiOTy 1HO3EMHOI0 MOBOKO MaOyTHIX
Mezacectep Ta (QenapAliepiB NUIAXOM BEACHHS TUCKYCIH, pOJIbOBUX 1rOp, BUPIIICHHS
CUTyallMHUX 3a7ad. Hamu TakoX BiJ3HAUYEHO pOJIb PIBHSA MOTHUBALII y MPOLECI
BHUBYEHHS 1HO3E€MHOI MOBH Ta SIKI MOXKJIMBOCTI HaJla€ BOJIOIHHS 1HO3EMHOIO MOBOIO
BUKJIFOUHO MEITMYHOMY IpaIliBHHKY.

KurouoBi cioBa: BOJOAIHHS 1HO3EMHOIO MOBOIO, TpodeciiiHa isIbHICTS,

3100yBayl OCBITH, MOTHBAIlisl, KOMYHIKAaTHUBHA KOMIIETEHII1s1, TTI3HABAIBHUM 1HTEpEC.

[Ho3eMHa MoOBa cTajna 3aco00M CIUTKyBaHHS (PaxiBIIB Pi3HUX MPOQLIIB Yepe3
PO3IIMPEHHS] MDKHAPOJAHMX 3B’SI3KIB  YKpaiHW, 3aBISKH SKUM BiJIOyBAa€ThCs
MOCTIHHMNA OOMIH HEOOXimHOI TmpodeciiHo 3Hauymoo iH(opmariieo. Kinbka
OCTaHHIX POKIB JiepKaBa CTBOPIOE YMOBH, 100 SIKOMOTA O1IbIIE TPOMAJSH SKICHO
BOJIOZIUTA 1HO3EMHOIO MOBOIO, TOMY IO 1€ CIIPUSATUME O1IbII YCIIIIHIA MI>KHAPOIHIN

B3aeMonii. BinbmiicTe cydacHOl yKpaiHCBKOT MOJIOMI YCBIJOMIIIOE, IIO BOJIOAIHHS
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1HO3EMHOI0 MOBOIO Ha HAJEKHOMY piBHI POOUTH MalOyTHHOTO (QaxiBusl OiIbII
KOHKYPEHTOCITPOMOXKHMM Ha PHHKY TMpalli, 3HAa4YHO PO3IIHUPIOE MOXKIUBICTh
MalOyTHROTO MEIMYHOTO TpalliBHUKA 3aCTOCOBYBATH CBOi 3HAHHS HA KOPHUCTH
JIIOJICTBA, & TAKOX € 3aCO00M MOCTIHHOTO PO3BUTKY, HE JHUIIIE MPOQPECiHHOTO, a TAKOK
0COOMCTICHOTO, J03BOJISE€ OJEp)KAaTH JTOCTYN JO 1HO3EMHHUX CaWTIB 1 JPYKOBaHUX
BUJIaHb, BIJABIAYBaTH MIDKHApPOJIHI KOH(MEpEHIli Ta TPEHIHTH, BECTH JIOBE
nuctyBaHHs [1, c. 48].

[omoBHa Ta KiHIIEBa MeTa HaBYaHHSA 3700yBadiB OCBITH 3akjajiB (axoBoi
MEepEeBUILIOI OCBITH TiepeAdayae 3a0€3MEUEHHs] aKTUBHOTO BOJIOAIHHS 1HO3EMHOIO
MOBOIO SIK 3ac000M (hopMyBaHHS Ta (DOPMYITIOBAHHS TYMOK Y TIOBCSIKIEHHOMY JKHTTI
1 mpodeciiiHii  misstbHOCTI. 3700yBadi OCBITH MalOTh 3/I00yTH Takui piBEHb
KOMYHIKAaTUBHOI KOMIIETEHIlli, SKUH JO3BOJIMB OM 1M KOPHUCTYBATHCS 1HO3EMHOIO
MOBOIO y Tay3i MenuuHoi npodeciitHoi nisbHOoCTI [2, ¢. 33].

Jly’e BaKJIMBOIO Y BHUBYEHH1 1HO3€MHOI MOBHU € MOTHUBaIlis. Jjisi BUSBICHHS
PIBHSI MOTHBALII1 y HAILIOMY MEAUYHOMY KOJIEIK1 OyJl0 MPOBEACHO ONMUTYBAHHS CEpen
3n00yBauiB ocBitu I -ux, Il -ux Ta III -ix kypciB. 3100yBauiB OCBITH, SIKI BUSIBUJIH
HU3BKUW piBeHb MOTUBALII, Ha | -ux Kypcax Oyno 3%, Ha II -ux -5%, na IlI-ix B3aramni
He Oyrno. Tux, siki BUSBHIA CEpPEIHIN piBeHb MOTHBAIli, Ha | -ux Kypcax Oymno 47%,
Ha [[-ux - 45 %, na Ill-ix — 42%. 3100yBauiB OCBITH, SIKI BUSBUIN MOMIPHO BUCOKHIA
piBeHb MOTHBaIlii, Ha [-ux kypcax Oyno 40%, Ha II-ux - 38 %, na IIl-ix — 44%. Tux,
SK1 BUSBWIN Iy>)K€ BUCOKHMI piBeHb MoTHBaIlii, Ha [-ux kypcax Oymno 10%, na Il-ux —
7 %, na Ill-ix B3arami — 14%. be3 cymHIBY, BUCOKMI pIBEHb MOTHBALli BHUBUEHHS
1HO3€MHOI MOBHU — 3allOpyKa YCHIITHOTO OBOJIOAIHHS HEI0. 3p03yMiso, IO CEPEeAHBO
BMOTHBOBAaHUX 3/100yBayiB OCBITU MOTPIOHO MOCTIHHO 3aJy4aTd 1O MPOLYKTUBHOI
TISJIBHOCT1 Ha 3aHATTAX, MOMIMOWUTU 1X 3allIKaBJIEHICTh y JOCSATHEHHI MO3UTUBHUX
pe3yabTaTiB HaBUaHHA. BapTo 3a3HauMTH, 10 HA CTapIIMX Kypcax JesKi 3700yBadi
OCBITH 3 CEpPEIHbO BMOTHBOBAHUX CTAIOTh BHCOKO BMOTHBOBAaHUMHU Ta BUSBISIOTH
OlNbIly 3al[lKaBJIEHICTh JO BHUBYECHHS 1HO3EMHOI MOBU 3a MpoQeciiHUM
CIIPSIMYBaHHSIM.

3aBaaHHsA BHKJIAJadiB mojiArae 'y nmnpodeciiiHii opraHizaiii HaB4aJIbHOTO
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MPOIIECY Ta Cy4aCHOMY HAayKOBO-METOIWYHOMY 3a0€3MeYeHHI BUBUCHHS 1HO3EMHOT
MOBH. BiAnoBiiHe OCHaIIIEHHS HABYAIbHUX ayAUTOPIH, IKICHE HaBYAJIbHO-METOIUYHE
3a0e3MeueHHs, CTBOPEHHS BUKJAJayaMy aBTOPCHKUX HABYAIbHUX MOCIOHUKIB €
TEBOIO CKIJIAJIOBOIO 3a0€3MEUYCHHS MPOIIeCY BUKJIQIaHHS 1HO3eMHOI MoBH [3, c. 45].
Cnuparoyuch Ha TOCBiJl, MU MOXEMO 3 BIIEBHEHICTIO BII3HAYUTH TOU (PakT 110, SIKIIO
3aHATTS. TPOBOMASTHCS 3 €JIEMEHTAMU JIUCKYCIH, JUCIYTIB, POJIBOBOI T'PH, B SKHUX
3M100yBad OCBITH € PIBHOIPABHUM CYyO’€KTOM, a BUKJIAIad BPAXOBYE BHUCIOBICHHS
JTyMOK 37100yBa4iB OCBITH Pi3HHUX PiBHIB IIJTOTOBKH, HE BTPYYalOUUCh y MPOIIEC, I1e
CTBOPIOE NOOPO3WWINBY arMocdepy Ha 3aHSTTI, a y 3100yBayiB OCBITH 3HHMKAIOTh
CTpaxu CKa3aTH II0Ch HENPaBUJIbHO, BUHHUKA€ OUIBIIUN I1HTEpEC [0 BHUBUCHHS
1HO3€MHO1 MOBH.

[070BHMM YMHOM Ha 3aHATTAX 3100yBadl OCBITU BHUCJIOBIIIOIOTH 1HO3EMHOIO
MOBOIO CBO€ CTaBJICHHS /10 CBOiX MpodeciiiHuX mpodiieM. Y 1[bOMy BUIIAAKY 3aCO00M
MiJITOTOBKM MaMOyTHIX MejacecTep Ta (QenpamepiB a0 mpodeciifHoi AisUIbHOCTI
CIyry€e HaBYaJbHUM diajor 1HO3EMHOIO MOBOI. Ha 3aHATTI OJHUM 3 AacHeKTiB
0OTOBOPEHHST 1HO3EMHOIO MOBOIO MPOTIOHYETHCS, HAPUKIIAJ, MPUYUHU 1HHEKIIITHIX
3aXBOPIOBAHb, K 3aMO0IITH 3aXBOPIOBAHOCTI Ha 1H(MEKIIHI XBOPOOH, SIKUX TPABUII
NMOBUHHA JIOTPUMYBATHUCS MEIUYHA CECTpa, 00 3armoOIrTd PO3MOBCIOMKEHHIO
iHpexmii. Ilix gac oOroBopeHHs mpodecii MEAUYHOI CECTPU MOXKHA BECTH Jiajior
npo: duties of nurses; work at night; carrying out doctor’s instructions; how ward
nurses take care of their patients; some good rules for nurses when they communicate
with their patiens; Ta iH. 3aBgaHHs TOJ1 CTa€ Mi3HABAIBHOIO MPOOIEMOIO, SKIIIO BOHO
notpedye po3ayMiB Haj MPOOJIEMOI0, BUKIUKAE y 3/100yBaviB OCBITH Ii3HABAJILHUIN
1HTepeC, CIUPAETHCS HA MONIEPEIHIN TOCBI 1 3HaHHA [4, c. 112].

JuaakTiyHUil 3MICT Marepially Mae OyTHM BIJNOBIIHO MNOOYAOBaHHUM 1
NpEICTaBICHUNA K JIAHLIOT TNpOOJIeMHUX CHUTyariil. Y 3700yBadiB  OCBITH
BUKJIMKAIOTh 3aI[IKaBIICHICTh BUPINICHHS TAKWX CUTYallIMHUX 3a7a4d TUIY: «A man of
54 has just slipped and fallen down the stairs. He complains of pain in his leg. The
pain becomes more severe if he presses the leg or tries to move. Swelling has

appeared quickly. Determine, please, whether it is a severe bruise or a fracture. How
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will you help the victim? Comment and prove your actions». 3aBIaHHS
(bOpMyITIOETECS TaKUM YHHOM, IO 3100yBad OCBITH SIK MaHOyTHIH MeIWYHUN
NpaliBHUK, HAIPUKJI, MAa€ HaJIaTd HEOOXIHY MEpIIy JOMOMOry y BUIAAKY 320010,
nepesomy, oriky, moky. [loTpibHo 3amatu mamieHTy HeoOXximHi mutaHHs: «Does it
hurt here?», «Can you raise your arm/leg?», «Can you bend your arm/leg?», «Can
you move your fingers?»? «Can you see/hear me?». IMiTyroun HafaHHS IOIOMOTH B
TOMY UM 1HIIOMY BHIAJIKY, Oys10 O KOPUCHO 37100yBau€Bi OCBITH MPOKOMEHTYBATH CBOI
Iii, JaTh MOpajy MAIlleHTy, K MOBOAUTU ceOe Mmicisl HaAaHOi MEepIoi JTIOMOMOTH,
BUKOpHUCTOBYtouH (pa3u: «You should..., You shouldn’t.., You must..., Don’t ..., I
advise you to ..., You’ll have to ....», «It will be better if...»). Bararoacnexrna
po3po0Ka JMaHUX TeM JoloMarae MaOyTHiM mencecTpi ud (enpamepy BU3HAUUTH
MEPCIIEKTUBU BJIACHOTO OCOOMCTICHOTO 1 Mpo(eCiiHOro 3pOCTaHHs, HalallTyBaTh
cebe Ha TocTiiiHe TpodeciiiHe caMOBIOCKOHAJICHHS, PO3BUBATH 3alliKaBJICHICTh 0
npodecii meauka.

Takok MU AIMOUIM  BUCHOBKY, INO WYITKAa OpraHizamis M03aayJIuTOPHOI
CaMOCTIHHO1T poOoTH 3/100yBayuiB OCBITH CHpHUSIE MOTIHOJICHHIO 3HaHb 3 MPeIMeTa Ta
BJOCKOHAJIEHHIO MOBHUX HaBuU4OoK. CaMoOcCTiiiHa mo3aayIiUTOpHAa po0OTa TaKOXK
CIpHsi€ PO3UIMPEHHIO JIGKCUYHOTO 3amacy 3/00yBayuiB OCBITH, BUUTH iX MpAaIlOBATH 3
NEePIIOIKEPEsIaMH, ITyKaTh HeOOX1HY 1H(GOpMaIlilo, BIJICTOIOBATH CBOIO TOYKY 30Dy
M1J] 4ac 3aXUCTy pedepariB, MPe3eHTAlLllil, MPOEKTIB.

3HaHHS HO3EMHOI MOBH JI0O3BOJISIE MEPEIISAaTH BIJICOPOIUKH O3 MepeKiay.
Marouu BIJTIOBIIHI 3HAHHS, MOXXKHA JUBHUTHUCS BIACOPOIMKU Ta BileoPiabMu st
30aradueHHs CBOiX Npo¢eciiiHMX 3HaHb MOBOIO opuriHany. binbuicts iHGopMaii 1is
npodeciiHol  AISIBHOCTI  MEAWYHOI cecTpu 4u  (penpamepa HaAPyKOBAHO
aHTIIACHKOI0 MOBOIO, IIO MO030aBJisI€ MOXJIMBOCTI Mi3HATH IIHHY 1H(MOpMaIlio 31
CIIeIiaTi30BaHUX AHITIOMOBHHX CaWTIB. SIKIIO MEAWYHHUI MpaIiBHUK JTO0OpE BOJIOIIE
AHTJTINCPKOI0 MOBOIO, TO MOXE JIOJIATKOBO TMPAIIOBATH TMEpeKiagaueM Oyib-siKOl
CHellagi30BaHol JITeparypa, MUCaTH JHUCTH O(IUIAHOIO Xapakrepy, AOoloMaratd B

oopMJIEHHI JTOKYMEHTIB 1HO3EMHOIO MOBOIO, MPHU I[HOMY 3apOOJISIFOYM TPOIIi

[5, c. 14].
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BucHoBOK. 3HaHHA 1HO3€MHOI MOBHM HE€ TUIBKH JOMOMOXE PO3LIMPUTU KOJIO
CBOTO CIIIJIKyBaHHS, YepIaTH HOBITHIO 1H(OPMAIIiIO 3 MEPIIOKEPEN, BIIKPUTH HOBI
KUTTEBI OPIEHTUPU Ta MEPCIEKTUBU Kap €PHOTO 3POCTAHHS, MPOJOBXKHUTH HaBUAHHS

3a KOPJIOHOM, a ¥ YPI3HOMAHITHUTH CBOE€ JKHUTTS 1 3pOOUTH HOTO O1TBIII IIKABUM.
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YIAK 81°272:061.1€C
MOBHA ITOJIITUKA €C

I'ap0Oy3a Tersina BitaaiiBHa

K. IIeJ. HAayK, JTOLEHT

3aBiyBay Kadeapu Cy4acHUX €BPONEHCHKUX MOB
JlepkaBHHI TOPTOBEJIbHO-EKOHOMIYHUN YHIBEPCUTET
M. KuiB, Ykpaina

AHoTanisi: Y crarti aHamizyeTbcsi MOBHa mojituka €C, opi€eHTOBaHa Ha
MIATPUMKY OaraTOMOBHOCTI, 30€peXEHHsI KyIbTYpPHOI CHAJUIMHU Ta PO3BUTOK
OCBITHBOI MOOUTBHOCTI. Po3msigatoTees 1UbpPOBI 1HINIATUBH, MIATPUMKA MOB
MEHIIINH, & TAaKOX BUKJIMKH, 1110 BUHUKAIOTh Yepe3 JOMIHYBaHHS aHIINACHKOT MOBH B
100aJ1i30BaHOMY CBITI.

Kiarwu4oBi cjoBa: MOBHa TOJITHKA, 0araTOMOBHICTh, €Bpomnelchkuii Coros,

OCBITHS MOOUIBHICTD, KYIBTYpHA CIIAIIIMHA, IU(PPOBI3aLlisl, MOBU MEHILIVH.

Mosna mnomituka €poneiicbkkoro Cotozy (€C) € ogHuM 13 KIHOUOBUX
€JIEMEHTIB MOro KyJabTypHOI Ta OCBITHBOI CTpATerii, 1110 CIPSIMOBaHA Ha 30€peKEHHs
MOBHOTO PO3MAiTTsA, TMIATPUMKY OaraTOMOBHOCTI Ta 3a0€3MEYeHHS PIBHUX
MOXJIMBOCTEH JJIg BCIX TpoMajasH. Y Cy4aCHOMY IJOOaji30BaHOMY  CBITI
0araTOMOBHICTh € BaXJMBOI MEPEIyMOBOIO Il €(EeKTUBHOI MIKKYIBTYPHOT
KOMYHIKaIIi1, COI1aJIbHOT 3TyPTOBAHOCTI Ta €KOHOMIYHOTO PO3BUTKY.

OnauM 13 11 TOJIOBHUX 3aBIAAaHb € 3a0€3I1€UYeHHI MOKIUBOCTI BUBUEHHS KIJIBKOX
MoB rpomagsHamu Corosy. Y bapcenoncekiit pesomoriii 2002 poky BHU3HAYEHO
CTpaTeriyHy MeTy: KokeH rpomaasHuH €C Mae BOJIOAITH IOHAWMEHINE IBOMA
1HO3eMHUMH MOBaMu mopsia 13 pigHoro. Lleit miaxia 6a3yeTbes Ha YCBIIOMJICHHI, IO
JIHTBICTUYHI HABUYKKA € HEOOXITHMM IHCTPYMEHTOM [JIsi IHTerpailii B CHUIbHHMA
€BPOMNEHUCHKUIN MPOCTIP, CIIPUAIOTH PO3BUTKY MOOUIHHOCTI Ta 3MIIHIOIOTh €KOHOMIYHI
3B’SI3KM MK KpaiHaMmu-ujieHamu [1].

VY kpainax €C 6ararToMOBHICTh pO3IISIAETHCS K (PyHAAMEHTANIBHUN €JIEMEHT
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€BPOMNEHCHKOI 1IEHTUYHOCTI. BoHa 103BONsE€ rpoMajsiHaM aKTUBHO OpaTH ydacThb y
CYCIIJIBHOMY KHTTIi, PO3IIUPIOE AOCTYN A0 OCBITHIX, MPOQPECIHHUX Ta KyJIbTYpPHHX
pecypciB. Bimomuii nocnigHuk 1iboro nutanHs . belTc miakpecitoe, 1m0 BUBYCHHS
1HO3EMHHUX MOB BIJIKpMBa€ HOBI TOPU3OHTH ISl COIIAJIbHOI 1HTerpaii Ta 30aradye
KyJAbTypHUN 0OMiH [2].

Oco6nuBe wmiciie B MoOBHIM nomituii €C 3aiiMae miaTpuMKa MOB MEHIIUH Ta
PErioOHaAIbHUX MOB, SIK1 YaCTO OMMUHSIOTHCS 1] 3arPO3010 3HUKHEHHA. Y paMKax ITi€l
HIIIATUBA 3HAYHA YyBara MPHUAUISETBCS CTBOPEHHIO YMOB Jig 30€pekeHHS Ta
MOMyJsipU3anli TakUX MOB, SK KaTaJOHCbKa, BaJUliiichKa, (pusbka Tomo. lle mae
BAXIMBE 3HAYCHHS JUIsl 3a0€3MeUeHHs] KYJIbTYPHOI CIAIIIUHU PETIOHIB 1 MIATPUMKHU
pizHOMaHITTA. Sk 3a3Ha4ae J[x. EnBapac, 30epekeHHs1 perioHaIbHUX MOB € HE JIUIIE
KyJBTYPHOIO, ajie¢ i MOpPaJIbHOIO HEOOXITHICTIO B yMOBax miooam3anii [3].

[Iporpamu OCBITHBOI MOOUIBHOCTI, $IKI peani3yloTbcsi B Mexax €C, €
Ba)XJIMBUM 1HCTPYMEHTOM JUIsl 3a0XO04YeHHsI OararomMoBHOCTI. HalimomynspHimmmu 3
Hux € Erasmus+ Ta Erasmus Mundus. BoHu npomnoHyioTh CTyJleHTaM MOXJIMBICTb
HAaBYaTUCS 3a KOPJOHOM, CIPUSIOYM SK OCOOHMCTICHOMY, Tak 1 mpodeciiHoMy
PO3BUTKY. 3riAHO 3 JOCIHKEHHSMH, y4YacThb Y TaKuX IMporpaMax IOKpallye
BOJIOJIIHHSI 1HO3EMHUMHU MOBaMH, (POpMye MIKKYJIbTYpHI KOMIIETE€HLII Ta MiABUILYE
KOHKYPEHTOCITPOMOXKHICTh BUITYCKHUKIB Ha PUHKY mpati [2], [4].

Erasmus+ 3a0e3neuye CTyAeHTIB MOXJIUBICTIO OpaTH y4acThb y HaBYAJIBHUX
oOMiHaxX, CTa)KyBaHHIX 1 BOJIOHTEPCHKHUX MPOEKTaX y pi3HUX KpaiHax. Lls mporpama
HE JIMIIE pO3LIMPIOE MOBHI Ta KYJIbTypHI TOPU30HTH MOJOAI, ajne ¥ cropuse
(dbopMyBaHHIO €BPOIEHUCHKOI 1IEHTUYHOCTI. J{OCTiKeHHS TTOKa3yI0Th, 1110 CTY/ACHTH,
SKI TPOWIILIM HABYAHHS 3a KOPJOHOM, YacCTillle JOCITAalOTh YCIIXy B Kap’epi Ta
BUSIBJISIFOTH OJIBIITY TOTOBHICTH JIO CIIBIIpaIll y 6araTokyabTypHOMY CEPEIOBHIIII.

[Ile omHMM BaXJIWBUM HAMpPSIMOM € PO3BUTOK MHUGPOBUX (OpPM OCBITH.
Hanpuknan, nporpama Virtual Erasmus pgo3Bossie crygeHTaM Opatd ydacTb y
MDKHApOJIHUX MPOEKTAX, HE 3AIMINAI0YN CBOIX KpaiH. Lle cipusie 1OCTYIMHOCTI OCBITH
JUISI TIPEJICTABHUKIB PI3HUX COLIAJBHUX 1 €KOHOMIYHHMX TpYI, OCOOIMBO B yMOBax

MaHaeMId 91 €eKOHOMIYHUX Kpu3 [5].
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Bonnowac peanizarisi MoBHOI momiTHKA €C CTUKAETHCS 3 HU3KOK BUKIIWKIB.
OnHUM 13 HaWTOCTPIMIMX € JOMIHYBaHHS AHIJIIMCHKOI MOBH, IO, X04a W CHpHSE
roOabHIA KOMYHIKaIlll, 3MEHIINYE poyib 1HIUX MOB. KpiM TOro, HEpiBHICTh Yy
JOCTYIl JT0 MOBHUX PECYpCiB Ta OCBITHIX Tporpam Mix KpaiHamu-wieHamu €C
3QJIMIIAETRCS Ccepilo3HOl0 mpobiemoro. Ak Haromomye JI. ['iOcoH, 3abe3nedeHHs
OanaHcy MK IoOalizaliero Ta 30€peKeHHSIM MOBHOTO PI3HOMAHITTS € OJHUM 13
HaWOIIBIINX 3aBIaHb Cy4aCHOI MOBHOT MOJIITUKH [6].

Y KOHTEKCTI PO3BUTKY TEXHOJIOTIM Ba)KJIMBUM HAaIpsIMOM € BIIPOBAKCHHS
UM(pOBUX 1HCTPYMEHTIB y HaBUYaHHA 1HO3eMHUX MOB. €C MIATpUMYE CTBOPEHHS
MYJIBTUMOBHUX OHJAMH-IIaT@opM, IO JO3BOJSAIOTH TpOMajsiHaM HaBYaTHCS B
IHTEepakTUBHOMY cepenoBuill. Taki miardopmu, sik-oT LinguaTools Tta European
Language Grid, cnpusiiorb mnomyaspu3aiii MOB Ta IMOJIETIIYIOTh iXHE BHUBYECHHS.
Oco0nuBy yBary npuauIsitoTh po3poOLi pecypciB Uil HIATPUMKA MOB MEHILIUWH, 10
J03BOJISI€ 30€piraTy iXHE BUKOPUCTAHHS Y HU(POBY EIOXY.

[Topanbunii po3BUTOK MOBHOI noJiTuku €C nependayae:

1. Po3mupenHss MoBHOi ocBiTH: BrnpoBamkeHHsI 00OB’SI3KOBOIO BHMBYEHHS
1HO3EMHHX MOB 13 PAHHBOTO BIKY.

2. [aTerparmito TexHosorii: Po3poOka i1HTEpaKkTUBHUX IUIATHOPM IS
HABYaHHS MOB.

3. [TlinTpumMKy MOB MeHIIMH: 3a0e3mneyeHHs JOCTYIy JI0 PecypciB IS
BUBYCHHS PET1I0HATBHUX MOB.

4, MixunapoaHy criBopaio: Po3mmpenHs nporpaM 0OMiHIB 1 CTaXyBaHb.

MogHa momtuka €C Mae BCl IMIAHCH CTAaTH 3Pa3KOBOI0 MOJECIIIIO IS 1HITHX
pErioHIB CBITY, aJ)K€ BOHA IMOEJHYE MPArHeHHs J0 EKOHOMIYHOIO PO3BUTKY 13
3aXHMCTOM KYJIBTYpHOI CHAIIIMHMA. YCHIX [MX 1HINIATUB 3aJICKUTH BiJ MOMAIBIIOL
OIATPUMKA Ha MOJITUYHOMY PiBHI, @ TaKOX BiJ AKTUBHOI yd4acTi TpOMajsiH Y
peasizailii OCBITHIX IPOTrpaM.
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VIK 373.31
CTPYKTYPA JOCJIITHULBKOI KOMIIETEHTHOCTI YUHIB
IMOYATKOBOI HIKOJIN

€BcrokoBa Osena BosogumupiBHa,
YYHUTEIh TTOYaTKOBUX KJIACiB
[Monstucrkoi imii Jlimero Ne3
TpocTsHeIbKo1 MiCBKOT paan
Cymchkoi obnacti

IIanacropa I'anna CepriiBHa,
BUKJIa/1a4 Kadepy 3arajbHoi Ta
perioHanbHOi reorpadii CymMcbKoro
JIEeP>KaBHOTO TEJaroriyHoOro
yHiBepcuteTy M. A. C. MakapeHka,
M. Cymu, Ykpaina

AHoOTamisi: y CTarTl pPO3DISIHYTI MOHATTS Ta CTPYKTypa JOCHIIHHUIIBKOI
KOMITIETEHTHOCTI, OCOONMUBOCTI ii (OpMyBaHHA Yy IIOYATKOBIM IIKOJi, HaBEICHO
MPUKJIAAN MOETAITHOTO BIPOBAHKEHHS B OCBITHIM MPOLIEC TOCHIAHOTO KOMIIOHEHTY
Ta HOro 0COOJMBOCTI BIJIMOBIAHO /IO BIKY YUHIB.

KirouoBi cj10Ba: KOMIIETEHTHICTh, KOMIIETEHTHICHA OCBITA, AOCIIIHHUIIbLKA

KOMIICTCHTHICTh; KOTHITUBHA, JAISUIbHICHA Ta 0COOMCTICHA CKJIQA0Ba KOMIICTCHTHOCTI.

KomnerentnicHa ocBita BuHukia B CLIA nanpukinmi 60-x pokiB XX CTOMITTS
1 crocyBajach cdepu ympaBiIiHHS MHEPCOHAIOM, 13 cepeauHu 70-X pPOKIB TOTO XK
CTOJITTS JOCHIDKEHHSI TMPOBOIWIINCH BXE y cdepl KOTHITUBHOI TICHUXOJOTIi, 1
CTOCYBJINCh MEXaHI3MIB TIOSIBU HABUYOK, a 32 OCHOBY CHCTEMHA PO3BUTKY
KBamQiKamiiHNX cTaHaapTiB Oyna BuUkopucTtana y Benukiit bputanii HampukiHii
80-x pokiB. AMEpUKAHCHKMI TIiAXiA OUIBII OpPIEHTOBAHWUN HAa TOBEAIHKY, a
OpuTaHCbKUN — Ha TpodeciiiHi cTanAapTy npauiBHuKa. [1logo BITYM3HSIHOI HAyKH TO
octanHi 20 pOKIB NUTaHHS KOMIIETEHTHICHOTO TIAXOAY B OCBITI BUBYA€ETHCS
HAyKOBISIMHU 1 € JOCUTh JUCKYCIHHUM. [IpoTe BIANOBIAHMI 3anUT MPOAYKYBaB 3MIHU
y BITUM3HSHIA HOPMAaTMBHO-TIPAaBOBIM 0a3l, /¢ KOMIIETEHTHICHA CKJIaJoBa cTaja
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dyHgameHToMm, 110 BigoOpaxye peopMyBaHHS OCBITHBOI Tayly3i B LI1IJIOMY.

ETuMONOTriYHAN CIOBHUK aHDIIMCHKOT MOBHM HaJa€ HACTyMHE TPaKTyBaHHS
«competency», K€ € pIBHO3HAUHUM 13 «competence» — CIOBO Ma€ KOPiHb Bij
JATHHCBKOTO «competey (CYMepHHUIITBO), BU3HAYAETHCS K MOKIMBICTh 3a0BOJICHHS
KUTTEBUX MOTPeO. Y TpakTyBaHH1 3 1797 poky — «10cTaTHBO KBasiikoBanuii» [1].

KeMOpiIpKChbKMIT  CIIOBHMK Ma€ BU3HAYEHHS MOHATTS «competency», Mo B
TOCTIBHOMY TIEPEKJIaJl O3HA4Ya€ BAXKIWBY HABUYKY, HEOOXIMHY JUIsi BUKOHAHHS
pobotu [2]. CnoBHuk Wiktionary MOHATTS «competence» OTOTOXKHIOE 13 «ability,
skill» (3maTHicTh, HaBHYKa) [2].

VY BenukoMy cilIOBHUKY Miromiepa TepMIH «competence» 3 aHDIHCHKOT
NepeKIIalacTbCsl SIK 3M10HICTh, YMiHHS a00 X KOMIeTeHTHICTh [4, 139]. Tepmin
«competency» y IIbOMYy XK BHJIaHHI BH3HAYa€ThCS TOTOXKHIM «competence», a
«competenty — KOMIIETEHTHUM, 3HAIOUUH [TaM k€] Takuii )K€ TepeKad 1 y CIOBHUKY
K. Karunepa (K. Katzner) ne «competence» mojaHo y 3Ha4€HHI — KOMIIETEHTHICTh
[5, 68].

binpmricte  aBTOpIB Yy  AOCHIAHHUIBKIA KOMIETEHTHOCTI BHAUISIOTH TPHU
CTPYKTYpHI CKJIaJIOBl, a camMe€ KOTHITHBHY, JIsUTbHICHY Ta ocoOucTicHy. KornitupHa
CKJIaJIOBa BKJIIOYAE CYKYITHICTh 3HaHb, OTPUMAHHUX Y MPOIIECI HAaBYaHHS; NisUIbHICHA
BUPAXKAETHCS B YMIHSX ¥ HaBUYKaXx, [0 JAIOTh 3MOTY BUKOPUCTOBYBATH 3HAHHS IS
MPAKTUYHOTO BUPIIICHHS KUTTEBUX 3aBIaHb; OCOOMCTICHA CKJIAJ0BA 1€ CYKYITHICTh
1HIMB1AyaJIbHO-TICUXOJIOTTYHUX SIKOCTEH yUHS.

BianoBifHICTh HAyKOBOTO OOIPYHTYBAHHS JOCHIJIHUIIBKOI KOMIETEHTHOCTI
nponucaHo 1 B [lepkaBHOMY cTaHAapTi MOYATKOBO1 OCBITH, /1€ OAHIEI0 3 KIOYOBUX
KOMIIETCHTHOCTEM € KOMIIETEHTHICTh sika Tependadae (popMyBaHHS JOMUTIUBOCTI,
OakaHHs TIyKaTW 1 BUCYBaTM HOBI 171€i, CaMOCTIHHO YU pPa3oM 3 TPYIOIO
JTOCHIDKYBAaTH 1 CHOCTEpiratd, QOpMyIiOBaTH TMPUITYIICHHS ¥ MPOIYyKyBaTH
BHCHOBKM Ha OCHOBI MPOBEJACHUX TOCIITIB, Mi3HABAaTH HABKOJMIIHIA CBIT 1 cebe
IUISIXOM CIOCTEPEXKEHHS Ta JOCIHIPKEHHS; SKa 3a0e3rnedye YCHIIIHY B3a€EMOIII0
0COOMCTOCTI 3 TPHUPOAOI0, (OPMYBaHHS HAYKOBOTO CBITOIISAY W KPUTUYHOTO

MUCJICHHSI, BUPOOJICHHS BIAMOBIAAILHO1, 0€3MEeYHOI 1 MPUPOTOOXOPOHHOI JisSIIBHOCTI
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YUHIB TOYATKOBUX KJIACIB Y HABKOJMIITHBOMY CEPEIOBHINI HAa OCHOBI YCBIJOMJICHHS
MPUHIIMIIB CTAJIOTO PO3BUTKY [6, 4-5]. TakuM yrHOM 0a30BOIO y MOYATKOBIM JaHII
IIKOJIM € JOCHITHUITbKA JISUTBHICTD, siKa 3a0e3neuye ¢hopMyBaHHS YMIHHS 3700yBaTH
HOBI 3HaHHS Ha OCHOBI MPAKTHKO-TIEPETBOPIOBAIBHOI ISIBHOCTI, IIO 3rOJOM B
OCBITHBOMY IPOIIEC] MIKOIN TPAHCHOPMYETHCS Y AOCTIAHUIILKY KOMIIETCHTHICTb.
[lepmioueproBuM 3aBAaHHSAM € (oOpMyBaHHS B YYHIB IOYATKOBUX KJIACIB
YMIHHS CaMOCTIMHOTO 3HaxXOIWTH, IHTEPIPETYBaTH, MPEACTABIATH PI3SHUMH
croco0aMu Ta BUKOPUCTOBYBATH 3700YyTI 3HAHHS Y MOBCSIKIECHHOMY JKUTTI, JJISl YOTO
pO3pO0JIEHI CyYacHi 1HTErpoBaHl KypcH, SIK TO MPUPOJHUYHUI Kypc «S DOCHIIKYIO
CBiT», IKMI Y CE€pEIHIi KO MPOJOBXKYEThCA KypcoM «lli3Haemo mpupomy».
Bumoru 10 AO0CHIAHUIIBKOI MiSUIBHOCTI YYHIB MaOTh CBOI1 BIAMIHHOCTI, IIOJIO
1-2 Ta 3-4 xnaciB, y CBOIO Uepry MeAaror Ma€ YiTKO YSBISITH LI BIAMIHHOCTI JJISt
€(eKTUBHOTO Ta BMOTHMBOBAHOIO (POPMYBaHHS JOCHIJIHULBKOI KOMIIETEHTHOCTI B
YUYHIB TTOYaTKOBUX KJIACIB.
dopMyIOBaHHS POOJIEMH JOCIITHULIBKOTO XapakTrepy AJid y4HIB 1-2 kmaciB
Mae Oa3yBaTHCSi camMe Ha I1X TMONIYKOBOMY 3aluTi, TOOTO TOCITIIKEHHS MAaroTh
L[IKaBUTU CaM€ Y4HIB, Takuil (opMar OCBITHBOI pOOOTH MaTUMeE AOCHTh BHUCOKHIA
pIBeHb JOCHTITHUIILKOT MOTHBaIii. Y 3-4 Kjacax y4HI CaMOCTIMHO MOXYTh 00paru
npoOieMy i pO3IIsAY 13 3alpONOHOBAHUX BUUTENIEM, 13 MPUPOTHOTO 3aMUTY (TMpU
MPOBEJICHHI CIOCTEPEXKEHb B MPHUPOAHOMY CEPEAOBUINI), MPOTE YYHI MalOTh
IHTYiTUBHO BIAUYBAaTH, 1110 IIe¥ 3aUT MOYXHA PO3B’A3aTU AOCIIAHULIBKUM IIJISIXOM.
Ha erani BU3HaueHHS METH Ta BUCYBAHHS TIMNOTE3W MOJIOAWI YYHI JIALIE
0oOMparOTh 13 3alPONOHOBAHUX JOLUIBHI Aii 3 00’€KTaMu JOBKULISA, Ta BYAThCS
nependadyaTtd  pe3yiabTaTd  JOCHIDKEHHS, HATOMICTh 3-4 KJacu CaMOCTIHHO
BU3HAYAIOTh METY CIIOCTEPEKEHb, SKa JIMIIE KOPUTYETHCS TIEIaroromM, a TaKoX
MIPOTHO3YIOTh PE3YIbTATU 13 KOPOTKUM OOTPYHTYBaHHSM. SK MPUKIIAI: MOJOIII JITH
MOXYTb POOUTHM BHUCHOBOK MpO T€, ILIO0 MNTaxiB y 3MMOBUU mepiof MOTPiOHO
M1rO0BYBaTH, OUIBII CTapIIl Y4HI — [0 HENPaBWIBHHWUI paIllioH s MiAroAiBIIi
royiy0iB, Hampukiad, € IIKAJIMBUM JIs NMTaxiB YUIJIOMY 1 MOXE MPU3BECTH 0

XBOPOO.

227



[Tpu myianyBaHHI AOCTIIKEHHS y4uHI 1-2 KJaciB MpaItoloTh 3a aITOPUTMOM IO
nependadeHuii TIaHOM, MPOTE€ MOXYTh OOTOBOPHUTH 3 BUMTENIEM MOXKIUBICTH 3MIHH
YU 3aMiHU 3aIlUIaHOBAHUX KPOKIB JOCHIHKEHHS, B YUHIB Ma€e c(hOpMyBaTUCh IITiCHA
KapTHHA Mpo OOOB’SI3KOBI Ta JOAATKOBI eTamu aociimkeHHs. Haromicts 3-4 kiac
CaMOCTIHO BHU3HAYaIOTh MOCIIIOBHICTh KPOKIB Ta MOXKYTh 00paTh HEOOX1HI YMOBH
JUTSI IPOBEACHHS 1OCT1KSHHS.

Ha erami camoro mocmigy y4HI CHOCTEpIraloTb Ta TOCHIKYIOTH 00’ €KTH,
CTapill — EKCHEPUMEHTYIOTh 13 00’€KTaMu, ydarbcs MojeitoBaTtu. Etam aHamigy,
OOTpYHTYBaHHS PE3yJbTariB, (OPMYBaHHS BUCHOBKIB B yUHIB 3-4 KJIaciB MPOXOAMTH
yepe3 3HAXOMKEHHS 3B’SI3KM MDK OO ’€KTaMH Ta SBHUINAMU, Yepe3 CKIAJaHHS
BHUCHOBKIB 13 CIIOCTEPEKEHb Ta MPOTHO3YBaHHS MOAANBIIUX pe3yibTaTiB. YacTo Ha
bOMY €Tarll 3’SIBJISIOTHCS HOB1 TEMH JOCHIKEHb, 1110 I11€ O1IbIIIe MOTUBYE YUYHIB JI0
camomizHaHHsA. B yuHiB 1-2 KkjaciB 3aBepianbHUN eTam 37eOUIBIIOT0 BKIIIOYAE
OOrOBOpPEHHSI pE3yJIbTaTiB, 3 OOOB’SI3KOBUM AaKIIEHTOM Ha HOBHUX 3HAHHSX, IX
HEOOXI1JTHOCTI Ta JUJAKTHUYHOI CKJIa0BO1, [0 HaNO1IbIe Bpaauia aitei. Haloiabine
yBaru TMenaror NpHIAUILE TONIYKY BIJIMOBINEH Ha BIAcHI 3alHWTaHHS Yy4HIB, a
3aUTaHHS YYMUTENs MalTh CKEPOBYBAaTH BIJIACHY IMI3HABAJIBHY [ISJIbHICTh YYHIB,
AKTHUBYBAaTH CAMOITI3HAHHS MPUPOIHN PEUCH.

TakuM uYMHOM, TIpu po3poOll CUCTEMH pobOTH 1moa0 (HopMyBaHHS
JOCTIAHUIIBKOI ~ KOMIIETEHTHOCTI ~ MOJIOAIIMX  IIKOJSPIB  MpOLEC  HEOOX1THO
3MIACHIOBATH TIOETAIHO Ta CHUCTEMATUYHO (MPOMHUCYBAaTH Ta O3BYYYBAaTH YITKHMA
anroput™M poOOTH, 13 Y4yHSMHU 3-4 KIAcCiB CKJIQJaTh ajIropuTtM paszoMm, abo X
CaMOCTIHHO YYHSIMH) 3 TONAJBIIMM YCKJIAJHEHHSIM BHUAIB POOOTH, PO3IIUPEHHSIM
BUKOHYBAaHHMX OTepalliii mpu po3B’sA3aHHI MOCTIAHUIILKUX 3aBIaHb 1 30UIBIICHHIM

CaMOCTIHHOCTI B IOCIIIJIPKEHH1, BIAKPUTTI HOBOTO.
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YK 373.2/.5.091.33-027.22:793/796].043.2-056.2/.3
BUKOPUCTAHHS PYXJIMBUX ITOP JIJISI IITEHM 3 OOIT

Komaposa Tersna IBaniBHa
BuxoBatens UepHiriBcbkoro
JOLIKIJIBHOTO HaBYaJIbHOIO
3aksany Ne 26

M. YepHiris, Ykpaina

AHoOTaNis: ¥ CTaTTI PO3TIAIAETHCS BUKOPUCTAHHS PYXJUBUX 1rOp y poOOTI 3
TITbMH 3 ocoO0auBUMH OCBITHIMU noTpedamu (OOII). [IpoananizoBaHo iX BIUIMB Ha
Gb13M4HMM, KOTHITUBHUN Ta €MOIIWHUN PO3BUTOK [ITEH, a TaKOXK iXHIO POJb Y
coIriajizarii Ta ajganraiii B OCBITHbOMY CEPEJIOBHIIII.

Kuarw4yoBi cioBa: pyxiuBi Irpu, OCOOJIMBI OCBITHI MNOTpeOH, 1HKIIIO3WBHA

OCBITa, (PI3MYHMI PO3BUTOK, KOPEKITIHA Meaarorika, comiami3artis.

B Vkpaini nmpuaiiserbcsi 3HauHa yBara BIPOBAHKEHHIO 1HKIIFO3UBHOI MOJIET
HAaBYaHHS B OCBITHIM mporec. AJe TMONpH JJOCUTh BAAIWNA EKCIEPUMEHT 3
IHKJIFO3MBHOIO OCBITOIO 3a KOPJOHOM, Hallla KpaiHa CTOITh Ha NUIIXY 1000py
BJIACHUX TMPAKTUK 1HKJIIO31T B OCBITI. BiampaBHUM mNyHKTOM 3a0e3NeueHHs
IHKIJTFO3MBHOTO HAaBYAaHHS € TMPaBOBE BPETYJIOBAaHHS IIHOTO MUTAaHHS B OCBITHHOMY
mpocTopi  KpaiHu. BiamoBiiHO A0 MDKHApOJAHMX CTaHIApTiB B YKpaiHi
PO3pOOISIOTECSI HOPMATUBHO-TIPABOBI JOKYMEHTH, SIKI 3aTBEPIKYIOTh MPUHITUIN
IHKJTFO3UBHOI OCBITH. (OCTaTOYHO IHKJIFO3MBHA OCBITa IMoYajga MiATPUMYBATUCS
3aK0HO1aBuOI0 6a30t0 Ykpainu 3 2010 p., konu 10 3akony Ykpainu «[Ipo 3arambny
CEPENHIO OCBITY» OYyJI0 BHECEHO 3MiHU, 32 SKUMHU B 3arajJbHOOCBITHIX 3aKJIafaxX CTajo
MOXJIMBUM CTBOPIOBATH CICLIabHI Ta 1HKJIIO3UBHI KJAcU JUIsl HaBYAHHS JITEH 3
ocobmmBuMu motpedbamu. Y xoBTHI 2010 p. 3arBepmxeHo «KoHIemiio po3BUTKY
1HKJIFO3UBHOI OCBITW», a B cepnHi 2011 p. Kabiner MiHicTpiB YKpainu 3aTBepauB
«ITopsimok opranizaiiii iIHKJII03MBHOTO HaBYaHHS B 3araJlbHOOCBITHIX 3aKJIa1ax».

BuxoBaHHsI 0COOMCTICHUX SIKOCTEM B IrpOBiM AISUIBHOCTI BpPaxoBY€ pPi3HUU
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piBeHb C(HOPMOBAHOCTI iX Y AIT€H MOJOAIIOTO MKUIBHOTO BiKy. BUXOBaHICTh TUTHHU
IIbOTO BIKY BH3HAYAETHCH SK TEMIIAMH TICUXIYHOTO PO3BHTKY TaK 1 COIIJIbHOIO
CUTYalli€l0 HOro pO3BUTKY, KOMIUIEKCOM KOPEKI[IHHO-TIEJarOT1YHUX 3aXO/IiB,
CIPSIMOBAaHUX HA BUXOBAHHS SKOCTEH 0COOMCTOCTI, 3MIITHEHHS TTPABUIILHUX CTAJIOHIB
MOBEIIHKH, (hOPMYBaHHS OCOOMCTOCTI B IIIOMY Ta OKPEMHUX OCOOMCTICHHX SKOCTEH.
VYci aiti B 1bOMY Billl TOTPeOYIOTh MEBHUX BUXOBHHUX BIUIMBIB, 1 yuHi 3 OM3 He €
BHUKJTIOYCHHSIM. AJle BPaXOBYIOUH OCOOJIMBOCTI IXHBOTO PO3BUTKY, HEC()OPMOBAHICTH
€TaJIOHIB TOBEJIHKH, BOHU IMOTPEOYIOTh OLIBII MWJIBHOI YBarw IOJ0 BHUXOBAaHHS
COIIAJILHO 3HAUYIUX siKocTew [1, ¢. 12-17].

HaliepexkTuBHIIIIM 3acO00M COILIaIBHOTO PO3BUTKY AUTHHHU € I'pa, OCKUIbKU
aBysie co0OI0 IIIECTIPSIMOBaHy, BUIbHY, CaMOCTIHHY, TBOpYYy MISUIbHICTH. Tomy
BAKJIMBO JOCHIIUTH YMOBHM NPABWIBHOI OpraHizauli 1rpoBOi AiISUIBHOCTI, 3aCO0M
CTUMYJIIOBAHHS I1rOp Ta OCOOJMBOCTI MiAOOpY 1rop Ui JiTed 3 OOMEeXEHUMU
MO>KJIMBOCTSIMU 3317151 CIIPUSIHHS iXHHOMY COIl1aJIbHOMY PO3BUTKOBI.

Mera po6oTu: npoaHaiizyBaTH CHELIaTI30BaHy JITEPATYPY LIOAO JIIKYBaHHS
Ta TMPOPUIAKTUKU JIITeH 3 OOMEKEHUMH MOXJIMBOCTSIMHU 32 JIONMIOMOTOI0 PYXJIMBUX
Irop Ta 03HAHOMHUTHCH 3 IPOOIEMaMH IX 3aCTOCYBaHHS.

Ocoba 31 cTilikuM  po3nagoM  (YHKIH  opraHi3aMy, 3yMOBJICHUM
3aXBOPIOBaHHSIMU, TpaBMaMu (iX HACIIAKaMHU), BPOKEHUMHU TTOPOKAMH PO3yMOBOTO
a00 (DI3UYHOTO PO3BUTKY, SIKA MA€ OOMEXEHHS y HOPMaJbHIA >KUTTEMISIBHOCTI,
BUKJIMKA€E MOTPeOy B COIIaIbHIN OMOMO31 ¥ MOCUJICHOMY COIAJIbBHOMY 3aXHCTI,
BUKOHAHHS 3 OOKY JIep>KaBU BIAMOBITHUX 3aXO0/1B I 3a0€3MeUeHHs ii 3aKOHOJaBUYO
Bu3HaueHux npas [3]. I'pa, ang giTeil — cnocid HABYUTHCS TOTO, YOTO iX HIXTO HE
MOKe HaBuuTH. ['pa — 11e €uHa MeHTpaIbHa TISIBHICTD IUTHHHU, SIKA ICHY€E 3aBXK/IH 1
CKpi3sb [2, c. 88-91].

['pa — mie panmicTh CHIUIKYBaHHS, SIKAa JIA€ BIMYYTTS MOBHOIIHHOCTI XKUTTSI. Y
TiTel 3 0OMEXKEHUMH MOJIMBOCTSIMHU 37I0POB’Sl 3HIDKEHA PYyXOBa aKTUBHICTH 1 BOHH
BIIUYBAalOTh HECTauy y CIUIKYBaHHI, IO MO PI3HOMY B1AOOpa)kae€Tbcsl Ha IMCHUXILI
TUTUHU. Y JITe 3 TAaTOJIOTIEI0 30pYy 1 OMOPHO-PYXOBOTO amapaTy BUHHUKAIOThH

TPYJIHOIIl 3 OpPIEHTAIIEI0 B TMPOCTOPI,BUHMKAE HEBIEBHEHICTh, 3aMKHYTICTb,
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COpOM’SI3NIMBICTh Ta 1H. Y JiTed 3 mpobOieMamMu pPO3YyMOBOi ISJIBHOCTI 1
MOPYIICHHSMHU CIIYXY BUHHUKAIOTH MPOOJEMHU 3 HEBMIHHSM IMiJIKOPSATUCS BUMOTaM 1
IpaBujIaM I'pU, BOHU HE MOXYTh CKOHIICHTPYBATH yBary Ha 3aB/IaHH1, HECTAOLIbHICTh
yBaru Ta iH. PyxmimBi irpu cnpsMoBaHi Ha (i3MUHE BUXOBAHHS JITEH 3 MOPYIICHHSIM
IHTEJIeKTy, Ha PO3BUTOK pYyXiB, 3arajibHe O3JO0POBJICHHS, KOPEKI[iI0 HEeIO0JIKIB
¢b13ugHOTO pO3BUTKY. [Ipr poOOTI 3 TAaKUMH JITHMH BCSl yBara Mae OyTd HaIpaBJieHa
Ha BHSIBJICHHS X MOTEHIIAJbHUX MOJIMBOCTEH 1 Ha (opMyBaHHS OJIM3BKUX 1M 1
3pO3yMUTMX MOTHBIB AisibHOCTI. [Ipu mpaBuibHIN opraHizailii 3aHiITh PyXJUBUMU
IrpaMH, IITH-IHBAJIIIM MOXKYTh OTPUMYBATH PaJICTh CIUJIKYBaHHS 1 IOCATaTH OUIbILIE
yCcHhixiB 'y (I3UMYHOMY 1 NCUXIYHOMY PO3BUTKY. BaxiauBo U Te, IO pyXJIMBI ITpH
CHpUSIOTh (DOPMYBAHHIO Ta PO3BUTKOBI OCOOMCTICHUX SKOCTEHM IITEH: 1HTEpecy 10
HaBKOJIUIITHROTO  CEPEJOBHINA, IMO3UTHBHOMY  CTaBJICHHIO JI0 TOBApWIIIB,
NapTHEPCTBA, YMIHHA [IATH B KOJICKTHBI, HAIOJETJIUBOCTI, MpParHeHHs 0
JMOCSTHEHHS  YCIIXy,  IIIJICCHPSAMOBAHOCTI,  KMITJIMBOCTI,  OpPraHi30BaHOCTI,
JTUCHUIUTIHOBAHOCTI, CMIJIMBOCTI, JOBLIBHOI yBaru, YMIHHSA JOJATH TOCHUJIBHI
TPYIHOIII, KOHTPOJIIOBATH CBOI il [2, ¢. 134].

He nuBnsuucek Ha Te, M0 AITH MOJOJIIOTO MIKUIHLHOTO BIKY BOJOMIIOTH yCIMa
BHUJIaMH OCHOBHMX JIOKOMOIIiH (X0ap0a, OIr, CTpUOKH, METaHHs), Y HUX IIe CIabKo
chopMOBaHO KOOPAMHAIIMHI 3/1I0HOCTI O BUKOHAHHS iX y BaplaTUBHUX CUTYyaIlisiX,
3[aTHICTh 1O TEPEKIIOYEHHS 3 OJHOTO BHUAY pyXiB Ha IHIIKWNA, HE c(opmMoBaHa
TEMIIO-PUTMIYHA CTPYKTypa pyXiB, HE BIANPAllbOBAHO BMIHHA EHEPreTUYHO
€KOHOMHOTO BMKOHAaHHsI pyXoBHUX Hiid. Taka cutyaris 36epiraerscs 10 4-8-pigHoro
BIKY 1 3alleKUTh BiJ 1HIWBIAYaJbHO-TICUXOJOTIYHUX OCOOJIMBOCTEH JIUTHHH,
MOKa3HUKIB (hI3MYHOTO PO3BUTKY, TEMIIB OlOJIOTIYHOTO 03piBaHHSA. TOYHICTH 1
KOOpJIMHALlIA pyXiB 3a0e3MeuyloThCcsi 10Ope PO3BUHYTUM M S30BUM YYTTAM, SIKE €
pe3yinbTaTOM JISUTBHOCTI  PyXOBOTO aHamizatopy. lLlg 3mi0HICTH Halikparie
PO3BUBAETHCS 1 KOPETYETHCS B PYXOBUX irpax. Po3BUTOK pyXOBOTO aHaizaTtopy y
JITEH MOJIOAIIOTO MKIJIBHOTO BIKY BU3HAYAETHCS SIK 010JI0TTYHUMHM YMHHUKAMU, TaK 1
YUHHUKAMH TIEIaroriyHUX BIUIMBIB, SIKI BKJIIOYAIOTh JIOIUIBHICTE PYXOBOI

JUSJIBHOCT1, 1i 0OCATr Ta I1HTEHCHUBHICTb, PI3HOMAHITHICTh 1 aKTHUBHICTH PYXOBOI
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nisbHOCTI.  DopmyBaHHS pyXxoBOi  (QYHKINI, pO3BUTOK (I3UYHUX SKOCTEM,
MICUXOEMOIIMHUX TPOSIBIB Yy MOJIOJAILIOTO WIKOJISApA HEMOXIWBUNA 0€3 aKTHBHOTO
NeJaroriyHoro  BIUIMBY, IO BPaxoOBY€ OCOOJMBOCTI PO3BUTKY JTUTUHU W
CIpSMOBAaHUN Ha MOJAOJAHHS HASBHUX y HEl BIAXWUJIEHb. PyXiuBi irpu 371HCHIOIOTH
CBIll BHECOK Y PO3BHUTOK IrPOBOI IisIHOCTI, 30arauyroTs ii [3, ¢. 56-57].

PyxmuBa rpa sk 3aci0 peaOumiTaimii Mae HHU3KY SKOCTEH, cepel SKUX
HaWBaXJIMBIIIE Miclle 3aiiMa€e BUCOKA €MOIIMHICTh y4acHHUKIB. EMOIIli B Ipl MarOTh
cknagHuil xapaktep. Lle ¥ 3amoBoseHHS Bl M’sI30BO1 pOOOTH B Ipi, BiJl MOYYTTA
0a1bOPOCTI W €HEPTii, Bl MOMXJIMBOCTI JIPY>KHBOT'O CIUIKYBAHHS B KOJIEKTUBHIN Ipi,
Bl JOCSTHEHHSI MOCTaBJEHOI B Ipi MeTu. [lig wac pyxyiMBOi Tpu 3I1MCHIOETHCS
KOMIUIEKCHUM BIUIMB Ha MOTOPUKY I HEpPBOBO-NICUXIYHY cdepy MAUTHUHU 3
ocoOnmuBuMHU notpedamu [3]. Y KUTTI IUTUHU BaXJIHMBY POJIb BIAIrpae rpa Tak, sK
0COOMMBO TYT BOHAa BiIUyBa€ cebe 3axXHUIIEHOI, Ma€ cBoOOAYy 1 KOM(OPT.
Opranizatop 1rpoBoi JISUTBHOCTI HECE BHCOKY BIJIMOBIAAIBHICT, 3a BMIHHS
MPaBUJILHOTO 3a0€3MEYEHHsI ITPOBOI0 MPOCTOPY, KUIBKOCTI I'PaBI[iB, MOSCHUTH CaM
nporec rpu Ta iH. Bee 1me morpebye BHCOkoro mpodecioHamizMy meaarora i Mae
BUPIIITYBAaTH HACTYIIHI 3a/1a4l:

1. P03BUTOK KOMYHIKaTUBHUX SAKOCTEH JITEH y Ipi;

2 Po3BuTOK ysiBU;

3 Po3BuTOK mam’siTi, yBaru, MOBHU Ta 1H.;

4, dopMyBaHHS y TPOLIECT IrOp HECTAHJAPTHOTO MUCIICHHS;

5 Po3BUTOK KOOpAMHALT 1 MIJIKOI MOTOPHUKH;

6 Oprani3zanis KOJEKTUBHUX Ta IHIUBIIyaIbHUX 1TOP.

BaxnuBoro ymMOBOIO € opranizamis JiTell B irpax. 3ajada opraHizaTopa
OpaBUWIBHO MIAIOpaTH KOMaHAM PIBHI MO CHUJIaM, PYXOBHUM MOXJIMBOCTSIM, BIKOBUM
KaTeropisiM, 1HAUBIAYaTbHUM MOXJIMBOCTSIM KOXHOTO, BpaXOBYIOUH OakaHHS OyTH B
TIA 4M 1HINK KoMaHmi Tomlo. [IpaBwibHMI AOOIp PYXJIMBUX ITOp 3 ypaxXyBaHHIM
Ncux0(13UYHOTO CTaHy JUTHUHU JI03BOJIUTH YIOCKOHAIMTH TaKi SIKOCTI SIK IIIBUKICTb,
COPUTHICTh 1 BUTPHUBANICTh, SKI HAWOUIBII  aKTUBHO  MPOSBISIOTHCS 1

BJIOCKOHATIOIOTHCS IT1]1 Yac MPOBEACHHS PYXJIMBUX 1O, MOJIMIIATh €eMOIIIHHUN (OH,
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CTHMYITIOIOYHU aKTHBHY PO3yMOBY AisUTBHICTH [4, c. 23-25].

OTxe, pyxJuBi Irpu 3aiMalOTh 0COOMWMBE Micme y JKUTTI miteit. [lns
BCEOIYHOTO PO3BUTKY JIUTHUHH 3 OOMEXKEHUMHU MOXIMBOCTAMH 3I0pPOB’S — II€
HaliCMNIBbHIIUN 3aci0. PyximBa rpa, BUCTyNalouu CIIOYATKy SIK OWTsA4a 3a0aBa,
po3Bara, 03BOJISIE BUPINIYBATH BEIUKY KUIBKICTh KOPEKIIMHUX 3aB/aHb, 1HIIIIOIOYN
aKTUBHICTh CaMMX JiTell. BOoHa po3BUBa€e BOIO, aKTUBHICTh, 1HIINIATHUBY, BIIYYTTS
KOJIEKTUBI3MY, APYXOHM 1 BIAMOBIJAIBHOCTI 3a KOXXHUW BuUnMHOK. [loegHyrounm B
Oynb-sKii Tpi (i3UUHI BIIPaBH, EMOIIMHUN HACTPIM 1 CMUCIOBE HAaBAaHTAKCHHS, MU
HaOIMKaeEMO HE 3I0POBY TUTHHY J0 MPUPOTHUX YMOB JKHUTTS, CIIPUSIIOYN 3aCBOEHHIO
€JIEMEHTIB Ta HABMYOK CoLllayIbHOI aganTanli. [[iAroToBka 1 y4acTb y pyXJIMBHX Irpax
CHPUSIOTH OBOJIOAIHHIO TIPOCTOPY, JIETKOCTI B pyXaX, BIEBHEHOCTI Yy co00i,

PO3BUBAIOTh KOOPAUHAIIIIO, IIBUAKICTh, CUITY, CMUIUBICTD, CITyX Ta 1H.
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VK 37.022
CYYACHUMU NIAX1J 1O BUBUYEHHSI TBOPYOCTI IBAHA ®PAHKA HA
IMPUKJIAJII IOEMHA «MOMCEM»

Kopoas Hartanis BikropiBHa

cTapumii Bukiagad GaxoBoro KoJiemKy «Y HiIBEpCyM»
KuiBcskoro cronnynoro yHiBepcutery iMmeHi bopuca ['pinuenka
M. KuiB, Ykpaina

AHoTanisi. Y crarTi BigoOpakeHO (OpMyBaHHS TMOHATTA Yy 3700yBadyiB
nepenBuInoi paxoBoi OCBITU MPO TBOPUY craanuHy [Bana ®@panka. [IpoananizoBaHo
cydacHl opMHU 1 METOIM POOOTH Ha 3aHATTAX 3 YKPAiHCBKOI JITEpaTypH Mija 4ac
BUBUYCHHS ToeThuHOi craauuHu I[Bana ®panka. [lomano MeTtoguuHy po3poOKY
3aHATTS 3a TBopuicTio [Bana ®dpanka Ha mpukian noemu «Moiiceit». CydacHuit
MIIX11 A0 BUBYEHHA TBOpUOCTI [BaHa dpaHKka BUMarae BUKOPUCTAHHS 1HHOBALIMHUX
dbopM Ta MeTOMIB, 3a0e3medeHHs OUIbII BHUCOKOI €(QEKTHBHOCTI BHUKJIAJIAaHHS,
MOKPAIEHHS HAIlIOHAJTLHO-TIPABOBOT0 BUXOBAHHSI, BCEOIYHOTO PO3BUTKY MOJIO/II.

KurouoBi ciioBa: 6iorpadgiyHuii, COII0JIOTTYHUNA, €CTETUYHUNA T1IX0H, ToeMa
AK  JIpo-emiyHui  KaHp, Jipo-emiyHa (dinocodchbka moeMa,  KOMIO3HIIiS,
17IeHHO-TEMaTUYHUIM aHaji3, KOHCYJbTAIllsl 3 Teopli JTeparypu (HEOPOMAHTHU3M,

TEpLMHA, KATPEH).

Tema 3ausarra: Iloema «Moiiceil» - OIMH i3 BepIIMHHUX TBOPIB
I. 51. ®panka

MeTa 3aHATTS: HaeuanabHa: TIOTJIUOUTH 3HAHHS CTYIEHTIB IPO I1CTOPIIO
ctBopeHHs noemu I. SI. @panka «Moiiceil»; po3KpUTH 3MICT Ta JyXOBHE 0ararcTBO
MOEMH; TOACHUTHU O10J11iHY OCHOBY CIOXKETY Ta 3’sCyBaTH PO30IKHOCTI 13 3alyMOM
noeTta; 3’sICyBaTH KOMIIO3HUIIIMHE Ta 1/IeiHe 3HAYEHHS TBOPY, 30KpeMa MpOJIOTy SK
IYXOBHOTO 3allOBITY YKpaiHCBKOMY HapoOAOBi; PO3KPUTH MpodiieMy OopoThOU
JTyXOBHOTO Ta MAaTEPlaiCTUYHOTO B JKUTTI HApOAy; JOMOMOTTH CTYyJIEHTam

YCBIJIOMUTH MOHYMEHTAJIBHICTh 00pa3y mpopoka Moiices; TOCHANTH BILUIUB 00pa3y
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Moiicest Ha TBOPYICTh BUIATHUX MUTI(IB MUHYJIOTO i CbOTOICHHS,

- po36ueanvHa. PO3BUBATH 3B’SI3HE MOBIICHHS, I1aM’siTh, TBOpYE,
aHAJIITUYHE Ta KPUTHYHE MUCJICHHS, KOHIIGHTpAIlll0 yBarv; IIKaBiCTh O
JiTepaTypHOTo mporecy KiHig 19 — mouarky 20 cromitrs B YKpaiHi; po3BHBaTH
HAaBUYKHU aHAJI3y JIIPO-EMIYHUX TBOPIB;

- 8UX06HA. BUXOBYBAaTH Yy CTYJICHTIB CAMOCTIMHICTh MHUCJICHHS; MOYYTTS
MaTpiOTU3MYy Ta MOYYTTS BIAMOBIJAIBHOCTI 3a BJIACHY JOJII0O Ta JOJIO PITHOTO
HapoJy, MOYYTTS JIOACHKOI TITHOCTI Ta CHPUATH (QOPMYBAHHIO HAaI[lOHAIBHOI
CBIJIOMOCTI.

- Bun 3anarrsa: nexiis

Ilepedir 3anarTs

I. OpranizauiiiHuii MOMEHT

II. MoTuBanisi HABYAJLHOI AiIJILHOCTI

Tapac ®@panko (CMH MUCbMEHHUKA Ta WOTO KypHAJIbHUMN Tpadik-CIiBaBTOP):
«Tpu € conosni cmoenu noemuunoi meopuocmi Ileana @Ppanxa: «Jluc
Muxuma» - po3ymua 2onosa, «3ig’sne aUCMA» - NECUMIZM MON00e4020 BIKY NO
3a3Hanil Hesoaui, i «Moiiceily - «Ta nputide uac...». I eadxcko ckazamu, Komputl i3
yux meopie Hauoitbuwul. «3i6’sne aucmsay - HauopulinarvHiwull, «Moticeily - Oe3
CYMHIBY, Haugenuyriwul, ane i «Jluc Mukumay - HaunonyIApHIWUIL... »

Tema Hapoay, HOro MUHYJIOro ¥ MalOyTHBHOIO, ICTOPUYHOTO MPU3HAYEHHS 1
MICII Cepell 1HIIMX HApOAIB — OJIHA 3 MPOBIAHUX y TBOpUYOCTI moera. OcoOIMBO
MOTYTHBO IpO3ByYaja I Tema B moemi «Mocein.

II1. OroJionmieHHsI TEMH Ta METH 3aHATTS, 03HAHOMJIEHHS 3 IJIAHOM

OTxe, ChOTOJHI TOTOBOPUMO TMpo Ieil HaiBenuuHimmid TBip . . ®panka
(pe3eHTarliss Ha JOIII): HOro 3aJyM Ta ICTOPil0 HAMHMCaHHS, OCOOJMBOCTI JKaHPY,
HOTO KOMITIO3HUINII0, 3pOOMMO 17IefHO-TeMAaTHYHUN aHaji3 MoeMU. 3’SICYEMO, YOMY

TBIp, HallMCaHUI Ha MoYaTKy XX CTONITTA, aKTyaJbHUHN 1 CbOTOJTHI.

[Tman
1. 3anyM Ta icTopis HanmucaHHs moeMu «Moiicei.
2. O6pa3 Moiicest B 00pa30TBOPUOMY MUCTEIITBI, My3HIIi, KiHeMaTorpadi.
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3. Oco6MBOCTI KaHPY TBODY.

4, Kowmmo3swuris moemu. [1o3acrokeTHI €IeMEHTH KOMITO3HITI1.

5. [neitHo-TeMaTHYHUN aHalli3 TBOPY.

IV. CnpuiiHATTS Ta 32CBOEHHS CTYJ€HTAMH HABYAJIbHOT0 MaTepiany

1. 3aaym Ta icropis HanmucanHsa noemu «Moiiceib»

BBakaeTbcsi, MOMmMTOBXOM /0 HanucaHHs [BaHom ®paHKOM CBOTO
JTEpaTypHOTO TIEAEBpY cTaja craTys Moiices 3 rpooHuIi mamu FOmis I y mepksi
Can IT'eTpo, cTBOpeHa CKyJIBITOPOM enoxu Bimpomxenns Mikenanmxkeno. i, gk i
psAn 1HIIUX eaeBpiB, IBan SAkoBudu nmobdauus 1904 poky mig yac moJOpoXki pa3oMm 3
Muxaiinom ['pymeBcekum a0 Itamii.

[Tompopoxytoun Iramiero 1904 poky, IBan dpaHKO 3aXOIUIIOETHCS KapTUHAMHU
Padaens, Jleonapno na Binui, npote HaiiOublIe Ooro Bpaszuia cKyiaentypa Moiices,
ctBopeHa Ha mnouatky XVI cr. Mikenanmkeno byonappoti. Mikenanmkeno
Byonappori (1475-1564) - itamiiicbkuii CKYJIBITOP, XYAO0XKHHK, apXiTEeKTOp, MOET i
imxenep. Ille 3a xutta MikenaHmkeno MWOro TBOPU BBAXKAIUCA HAWBUIIMM
JIOCSITHEHHSIM MUCTEITBa BinpomkeHHs.

Anna @panko (0ouka nucbMmeHHuxka):. «Bin 0oezco edusnsasca 6 my eopoy
nocmams, y ye pO3YMHe Cy8ope uye, GUCOKe, HAMXHEHHe Y010 Ni0 Kyuepsamu
8010CCA, WO, HeMO8 08a poau, cmpumino e2opy. Tamo 3 noi3oku npusiz arbbomu 3
MAIOHKAMY  BUSHAYHUX MAAApie [ IHwi nam'smku, a maxodc obpas iz cmamyi
Moiices. Lleii obpa3z 3apa3 sce nogicus y cebe 6 CnanbHi HAO JIHCKOM».

Onuc ckyabnrypu Moiices. Tlornsim Motices 3BepHenuit niBopyu. IlpaBa
pyKa MpopoKa ONMUPAETHCS Ha CKPYDKaJIl 3aloBITY, a JliBa — Iepedupae nacMa J0Broi
o6oponu. I[IpaBa uwacTuHa KOrO Tijla Hampy)XeHa — TpaBe IUIEYe Ta HOra, eI
3IrHYTa B KOJIIHI, TPOXW BUCYHYTI BHEpea, TOAl 5K JIIBE IJIeUe Ta HOra — BiJABEEHI
Hazan. Pi3kwit pyx mpaBoi HOTM MIAKPECICHO TEPEKUHYTOK dYepe3 Hel
nparnepi€ero. XapakTepHOI 0coOIUBICTIO «Molicesn € HaIBHICTh «POTiB» — MPOMEHIB
CBITJIA, 110 OYyJO CHPUYMHEHO MOMUJIKOIO y mepekiaal bioumii JaTHHChKOI MOBOIO
(keren — npominw, pic Ha iBpuUTI).

Bi0aiiina ocHOBa TBOpY
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IBan ®panko Oarato 1 perenbHO BUBYaB biOmiro, ska crama Juisi HBOTO
JDKepesioM 0araTbOX OpPUTIHAIBHUX XYJOXKHIX Mpaik. ABTOp caM 3a3HayaB, IO
«BeJIMKA YacTUHA O10IMHUX KHUT Ma€, KpPIM PEeNIriiHoro, 6e3mocepe/iHe MOSTUIHE
3HaueHHs». Tak 3 aBunucs noemu «Cmepth Kaina» ta «Moiiceit».

Moiiceii — HalIIaHOBAHIIIUNA €BPESIMU  MPOPOK. Horo II’SATHKHINOKS
po3nounHae Crapuii 3anoBiT biomii.

Hapoauscs Moticeit mpu6mmsHo 3a 1575 pokiB 10 Xpucrta B cim’i ABpama. [lin
4yac MOOUTTS AITeH €BPEiB y €rUNETChKOMY pabCTBl MaTH, PATYIOYM CBOTO XJIOMYHKKA,
y KOIIWKY IyCTHJIa HOTO BOJOIO, 0O 3Haja, M0 3a TEYIEI KYyMae€ThCsA JOHBKA
dapaona. Im’ss Moiiceit 03HaUae «BUTSTHYTHUM 3 BOJIN».

OcBiTy 1 BHUXOBaHHS, JOCBIJ] BO€HauyaldbHUKa Moliceli oTpuMaB mpuU
erunercbkomy (¢apaoni. Bmepuie 3agymaBcs PO BaXKy JOJIIO €BpPEiB Y
copokapiyHOMYy Billi. Paryroun iynes, BOuB eruntsinuHa. [lepexoByBaBcs 40 pokiB y
CBOr0 TecTs, SIKUU OyB kepueM. llepmmm nmpoBUAIHHAM CTaB TEPHOBUHM Kyl OJIs
ropu XopuB. lTocnoge Ha3BaB cebe €rooro (Cymmm). [ua ['ocmoga
npoJaeMOHCTpyBaB Moiiceit (apaoHoBl (mamuisi cTaja 3MI€0; BOjJa, sKa
MEepeTBOpHUIIacs Ha KpOB; HAIIECTA capaHW,; CMEPTh HEMOBIAT, YepmHEe MoOpe
PO3CTYIUIIOCS, IIOO MPOITYCTUTH €BPEHCHKUI HAPOJI TOIIO), 1100 BIIEBHUTH TOTO, 1110
3BUIBHEHHS €Bpeiichkoro Hapoay — Bouist bora. [lomiuarkom mporosoiieHo AapoHa,
Opara Moiices. Insax nexaB yepe3 ApaBiliCbKy MYyCTENI0, Ky Mald MOJ0JAaTH
600 000 oci6 3 maitHom. Moiiceit CBOIMH MOJIMTBAaMHU PATYBaB JIIOJIEH BiJ CIIpard,
rojjony 1 HanmagHukiB. [lo6mu3y ropum Cunail eBpei Bnepiie nouynu 10 boxux
3amoBiJied 1 HACTAaHOBU IOJ0 LIEPKOBHOTO 1 TPOMAACHKOrO0 YCTPOH. 3aMiCTh
nokJoHiHHS bory, iynei moyanu NMOKJIOHATHCS 30J0TOMY OWKY, SIKOTO PO3TPOIIUB
Moiicelt, nepea UM MOOMBIIM CKpUXKaii 13 3amoBiasMu. YoTupH pa3u migHIMaBCA
Moiiceit na CuHait 1 mepe]; KO)KHUM CXOKEHHSIM Ha ropy noctuscs 1o 40 nuiB. Tak
MPOMUIIIO ABa pOKU. 3yXBalliCTh 1yI€iB MOCTIHHO AaBayia cebe B3HAKH: HaIMIPHICTh Y
K1 (mepeimaHHs Nepenuikamu), ITHOPYBaHHA MAaHHM, MPOTECTU IiJ IPOBOJOM
Aapona 1 /Jlarana, HeOakaHHSI BOIOBATH 3a 3eMJt0 oOiusHy. YUepes 1e eBpei Oynu

nokapani ['ocriogom 1 mpupedeni Ha 40-piuHe OykaHHs IycTesero (MOMepJir BCi,
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KoMy Oyino 3a aBadmsaTh, kpiMm Icyca HaBuma ta XameBa, BCi, XTO Iam sATaB
erumnerchke pabctBo). 3a Te, mo Moiicelt 1 AapoH He 3aBkauU ciayxanu €TOBY,
OTpUMaJIM TIOKapaHHSI — IMOMEPTH I03a 3emiiero 00itsgHow. [Tomep Moiiceit y 120-
JITHROMY Billi Ha ropi HeBo, mobauuBIm 31a70€Ky METY CBOTO KHUTTSL.

2. O0paz Moiices B 00pa3oTBOPYOMY MHUCTENTBi, MY3HIIi,
KiHemaTorpadi.

«Moiiceit 1 Apon» (aiMm. Moses und Aron) — He3aBeplileHa onepa ApHOJIbAA
Illen0epra, Hag SKOW KOMIO3UTOP MpaimtoBaB mpotsroM 1923—1937 pp. [1] 3a
3alyMOM OIlepa CKJIaJA€ThCs 3 TPhOX AlH, aje KOMIO3UTOP 3aBEPIIUB MY3UKY JIHILIE
nBox. JIibpeTo omepu HaJekKUTh CaMOMY KOMIIO3UTOPY, 1 3aCHOBaHE Ha Oi0JiiiHII
Kuusi Buxia. My3uka orniepu Hamucana B TeXHilll 1oaekadoHii 1 3aCHOBaHa Ha OJHIN
IBAHAIUATHTOHOBIH cepii. MmosipHo, mo Illenbepr omycTuB GYykBY «A» B iMeHi
AapoHa, OCKITBKM KOMIIO3UTOpP JIOBOJII 3a0000HHO CTaBUBCS 10 yucia 13; y Ha3Bi
oIepH HiMeLbKoro MOBOIO «Moses und Aaron» — TpUHAIIATh OyKB.

Jleanapo Bbaccano (itan. Leandro Bassano, 26 depBust 1557, baccano-nennb-
I'parma — 15 kBiTHa 1622, Beneriss) — BEHEMINChKUIM XyT0KHUK, CUH XYI0KHUKA
SAxono baccano (611. 1510-1592). BeecBiTHROBIIOMOIO € Horo kapTuHa «Motiicei, 1110
n00yBae BOMY 31 CKEJi».

Pémopanar I'apmenc3on Ban Peiin (mix. Rembrandt Harmenszoon van Rijn)

15 munas 1606 (a6o 1607) — 4 xoBtHs 1669) — HigepiIaHACHKUI XYIOXKHUK,
rpaBep, BEIUKHUIN MaiiCTep CBITJIOTIHI, HAHOUIBIINN MPEACTABHUK 30JI0TOTO CTOJITTS
TOJUIaHJICHKOTO JKUBOITHUCY.

Bin 3ymiB BTIIMTH y CBOiX TBOpaX BECh CIEKTP JIOACHKUX IMEPEKUBAHb 3
TaKOI EMOIIIMHOK HACHYEHICTIO, SKOK JIO HBOrO HE 3Hajlo 00pa3oTBOpUe
mucteutBo. Pobotu PemOpanara, HaA3BMYaliHO pPIZHOMAHITHI 32 >KaHPOBOI
MIPUHAIEKHOCTI, BIJIKPUBAIOTh TJISIIAY€Bl MO3a4aCOBHM JTYXOBHHM CBIT JFOJICHKUX
nepeXuBaHb 1 OYYTTIB.

3. Oc00,1MBOCTI sKAHPY TBOPY

[Ipuramaemo nitepaTypHi POJaW Ta >KaHPH, BU3HAYMMO KaHPOBI OCOOJIMUBOCTI

noemMu «Mouncen.
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https://uk.wikipedia.org/wiki/%D0%9E%D0%B1%D1%80%D0%B0%D0%B7%D0%BE%D1%82%D0%B2%D0%BE%D1%80%D1%87%D0%B5_%D0%BC%D0%B8%D1%81%D1%82%D0%B5%D1%86%D1%82%D0%B2%D0%BE
https://uk.wikipedia.org/wiki/%D0%96%D0%B0%D0%BD%D1%80

CUMBOMIYHUHN 3MICT TBOPY Ma€ TNHOOKHUH (i0codChKU MIATEKCT, OTXKE, 3a

XKAHPOM 11e — ¢hinocopcvka nipo-enivHa noema-npumud.

NITEPATYPHI POAU
OCOBAUBOCTI XXAHPY

ENOC NPUKA APAMA
(B OCHOBI - NOAIR) (B OCHOBI ~ NouyTTA) (8 OCHOBI — Aif)

ONOBIAGHHA

o
AIPO-ENOC

(BHYTPIWHIMH CBIT + ClOXeT)

Apam:

KOMeAIn

Tpareais

BOAEBIAb

0000
nn

Puc. 1. JliteparypHi poau Ta :xkaHpu

JlitepatypHa Te4isi — HEOPOMAHMUIM

Heopomanmusm — (2pey. Ne0S — nosuii i ¢ppany. romantic —pomanmusm) —
CMUIbOBA meUis, WO SUHUKIA 8 VKPAIHCHKIU imepamypi i MUCmeymei Ha no4amky
XX cmonimms, npacnyuu 6iopooumu 0esKi pucu poMaHmusmy.

O3naku:

1. 3obpasicenns He36UUAUHUX JIH00eU Y  He38UYAUHUX 00CMABUHAX,
PO3Kpummsi 0yX08HOi 6eauyi JI00UHU, NEPEHECeH s Y8asu Ha 6HYMPIWHIU KOHGIIKM
ocobucmocmi.

2. Po3spobka mem nepesasicho 3 eimuuzHaHOi ma c6imogoi icmopii,
nocunena ysaza 0o mighonozii, mpauncghopmayis mighonociunux crodcemise ma oopasis,
a makodHc MighomeopenHs.

3. Inmencusne eukopucmaHnHs ¢hONbKIOPHUX Clodcemis, obpasie, dHcaupis,

HAOaHHs IM inocopcoKO-CUMBONIUHO20 3MICTY;

4, Ilpomecm npomu @izuunoco, a o0cobauso 0yxXo08HO20 2HOOJIEHHS
ocobucmocmi.
S. lliosuwena emoyitinicme i BUHAMKOBA HANPYHCEHICMb 300PANCEHHS]

nooiu, cumyayitl, 06CmasuH.
6. Emoyitinicms,  nionecenicmo  M06uU,  IHMEHCUBHE  BUKOPUCAHHS
pUmopuyHux hicyp, ineepciil, 2inepOoiiuHuUX MmMponie, CUMBONIKU, VCKIAOHEHHs
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Memaghopuxu.

Ecmemuunuti  idean: owcumms, wo niOHocumvcsi HAO ycim  OYOeHHUM,
36UYAUHUM,

JIOOUHA, BUKIIOYHA CEOIMU NCUXITUHUMU | DI3UUHUMU AKOCMAMU, 30AMHA HA
Jrcepmay 6 iMm s enacHux ioeanis, bamoxiswunu, 1oocmaa.

Ouesuono, wo KOMCHA 3 HA36AHUX O3HAK HEOPOMAHMU3MY € O3HAKOK CAMOI
noemu «Moticeuy.

4, Kovmno3unisa moemu. Ilo3acro:keTHi eJieMeHTH KOMITO3HUIIii.

[Toema cknamaeTbesi 3 0sadysamu po3oinie ma nponoey. llikaBoro € icTopist
HalWCaHHsA OCTAaHHBOT'O, JI0 YOr0 CBOEPITHO CHPUYMHHUBCS JUPEKTOp ApYyKapHi
Kapons beanapcbkuii, y IpykapHi sIKOTO, 10 pedi, 3a BJIACHMM KOIIT aBTOpa Maja
BUIITH moema. Sk 3ragye Muxaitio Mouynbcbkuid, BiH OyB 13 IBaHOM ®DpaHKOM Yy
JIpYKapHi, KOJHU «3aXypeHu ympaBuTesb apykapHi» Kapons bennapcbkuii mokasas
aBTOpOBi, II0 HA TMOYaTKy HAJAPYKOBAHOI BXKE IMOEMHU 3aJHUIIAETHCS KIJIbKa
HE3aJpPYKOBAaHUX CTOPIHOK, 1 paJ B HamucaTH NepenHe cioBo. [loeT moguBuBCs Ha
OuTl CTOpiHKM 1 cKa3aB crokiitHO: «JloOpe, moOpe, s 1m0Ch HamWILy 1 TpUHECY». |
MpPUHIC Ha ApYrui AeHb Bimomuid npojor. Lle Oymno B Hid 3 19 Ha 20 munua 1905
poKy, nary 20 JurmHs nocTaBuB caMm aBTop. HesaapykoBaHuX cTOPiHOK OyJI0 YOTHUPH,
IPOJIOT YMICTUBCSI Ha TpbhoxX. OnHA cTOpiHKa B mepiioMmy BuiaHH1 noemu. [lposor
MOEMU 3BYYHTH SIK 3BEPHEHHSI 1 3alOBIT YKPAaiHCHKOMY HapoJOBl. 3a 3MICTOM - 1€
BCTyIHA YaCTHHA, SIKA MEpPEeAye€ OCHOBHHUM IOJiSIM, a KOMIO3UIIIWHHO BIH 3aBEpIIy€e
TBip. [lomToBXoM 10 mposory, O4eBUIHO, cTajia «IicHs» Moiices (BTtopo3akoHHs,
32: 1-47), sikoro MPOPOK Tepesl CMEPTIO 3BEPTAEThCS A0 rpomaisH I3painto. B 06ox
TEKCTax € 0e3mocepeiHe 3BEpHEHHS 10 HApOly, MOCBITa HOMY, Mepe0aYeHHs] HOTo
MaiOyTHBOTO.

TEPIUHA — cmpocgha 3 mpvox psoxis n’smucmonnozo samoa. Ilepuiuii psioox
8 MEpPYUuHi puMyemvCs 3 mpemim, a CepeoHill — 3 nepuum i mpemim psaoKom
HacmynHoi cmpoghu.

Ilpoonemne numannsn. Yomy 3BepHyBcs . @panko g0 obpasy Moiices, mo

icTopii mpo Te, sik eBpei 40 pokiB WM A0 CBOET JepxkaBu? (YKpaiHIll CTOTITTIMHU
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Omykanu mycteneto Oe3nep:kaBHOCTI. [loeT mopiBHIOE 13pailbChKUil Ta YKpaiHCHKUN
HapoIu, iXHI0 00poTHOY 3a Bo0. [. dpaHKo OKa3ye poIb TOBOAMUPS B I OOPOTHOI.
IToer BukopucraB 0i0JiliHY icTOpit0 mpo Moiices, NMPOTe Hanucas OpuziHAIbHUIL
meip, pO3KpUBIIHN CBiil 3anyM: « Cs mema 6 maxkii ¢oopmi ne 6iONitiHA, a MOs 81ACHA,
xou [ ocnigana Ha OiONIUHIM 0nosioanHi. 10es 8i00y006uU €8pelicbKoi Oepaicasu MeHe
3aYiKasula, OCKIIbKU € B0HA HAYeOMO PIOHOIO cecmpoi0 HAWOol YKpaincbKoi idei
8i0po0dicents ykpaincokoi oeparcasuy (1. Dpanko))

Y TBOpi MNOPYHIEHO IIHMPOKE KOJO 3arajlbHOJYXOBHUX 1 HAI[lOHAJILHUX
npo0iieM, SKi, Ha TYMKY MMCbMEHHUKA, € )KUTTEBO BAXKIMBUMU JIJIS1 YKPAiHIIIB:

1. Hapon moxe cratu Hali€o TUIbKM 3 Bipowo B bora, y iioro no0poty i
MYJIpICTbh, @ TAKOK y CBOE BUCOKE IMOKJIMKAHHS 1 1aciauBe MailOyTHE.

2. Tpeba OyTH rOTOBUMU Ha TsHKKI BUIIPOOYBaHHS i )KEPTBU 3apaau CBOOOIM.

3. CMepTenbHO HEOE3MEUHO JIJIsl HApOoly CIIOKYIIATHCS HA IMiJICTYIHI OOIISHKI
JYyKaBUX TCEBIOBOXK/IIB, 00 HACTpaB/l €IMHA TXHS METa — BJaja, BOHU BEIAYTh JI0
KaTacTpodu.

4. IcTuHHI TyXOBHI MPOBIIHUKH B KOJIHOMY pa3il HE MMOBMUHHI BMAIaTU y Bia4yai
Ta 3HEBIPY, 0O MOCISSHI HUMU B JIIOJICBKMX AylIax 3€pHa NpaBAu W 100pa paHO 4d
M13HO MPOPOCTYTh.

CdopmyiroiiTe, IKOIO BU OauuTe 17110 moemMu «Moicein.

V. 3akpinJieHHs1 3HAHb, YMiHb T4 HABUYO0K

Pedaekcisn

1. Yomy 1Bip «Moiiceit», HanmMcaHUi Ha MOYaTKy XX CTOJITTA, aKTyaJIbHUH 1 B
XXI cromiTri?

2. SIxum, Ha Bally JyMKY, TOBUHEH OyTH Cy4acHH Jep:KaBHUM jinep?

3. SIx BM BBaxkaeTe, Ha SIKOMY €Talll IUIIXY 0 CBOOOIM nepedyBae Hall HapOo
ChOTOJIH1?

4. BukoHaiiTe TECTOBE 3aBIaHHs 3a 3MicToM TBOpYy y Google-dopmi.

VI. Iligcymok 3aHATTS.

VII. lomamne 3aB1aHHA.

3po0iTh MOPIBHUIBHUE aHai3 00pa3y Motices y biomii Ta y moemi «Moiicei»
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[. S1. ®panka. IlopiBHsTE HOro 3 aBTOPOM TBOPY Ta PO3KPHUIITE 3HAYEHHS MOCTATI
IBana ®panka B yKpaiHCHKIi KyIbTYpi.

Moiicen y bionii

* 3ajiymMaBcs PO TSHKKY JOJTI0 €BPEIB Y COPOKApIUHOMY BILIL.

* Parytoun iyaes, BOMB ETMNTSHUHA.

* [IepexoByBaBcs 40 pokiB.

« [ToBiB HapoJ, CBOIMU MOJIUTBAMU PATYBAB BiJl CIIpart, rojioly 1 Hara JHHUKIB.

* Jlonic go mopaei 10 boxxux 3amoBiaei.

* 3a CBOIO 3HEBIpY MOKapaHWUW TUM, 10, TIWAIIOBIIM 1O METH, TaK 1 HE
MOTPAIHB JI0 OMPISHOT'O KPao.

Moiiceii y noemi

* BiB Hapon y kpaiHy 001TOBaHy, BUTPUMYIOUH 3 yCIMa TPYIHOILI HIIAXY.

» HaBuaB, qoHocuB boxi 3anoBii.

* 3HEBIpEHUI HAPOJI BUTHAB HOTO 1 TOOUB.

» Moliceli BTpaTUB CUITY JyXy i 3HEBIPUBCH.

* Tomy, TOBIBIIIA HAPOJI O METH, CaM HE CTYIIHUB Ha 3eMJIIO OOIIISHY.

LA. ®panko

* [TatpioT cBOET KpaiHu.

* boperp-onTuMicT.

* BonemroOHa, J1i€Ba J1OMHA.

* CHH CBOro 3 Hapo1y

* TanmanT cepen TanaHTIB.

» BenereHb HOBO1 YKpaTHCHKO] JIITEpATYpPH.

* [Tomym’ ssHmi GOperb 3a CIIPaBEAJIUBICT 1 CBITJIE MallOyTHE CBOTO HapOLy.

* CBO€10 M0€31€10, HEBTOMHOIO TPOMAJICHKOIO Ta JITEPATYPHOIO ISIIBHICTIO
KJIMKaB HapoOJ 10 TYXOBHOTO BIJAPOJKEHHS, O BOJI, OCBITH, HAYKH, 10 30€PEKCHHS
CHIIU AYXY.

CnisibHe

* Yci BOHM BOXII, TPOPOKH, TMOBOAUPI, SKI BKa3yHOTh HApPOIOBI TyXOBHI

OpPIEHTHPH.
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* [IpoxonaTh yepes TSxKKI BUITPOOYBAHHSI, 3HEBIPY.
* MpitoTh Npo Kpalle >KUTTS CBOTO HAPOLLY.

* [IlacnuBe MaltOyTHE HAPOY TUTHKU Mepe10adaroTh
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Q. @panxo 1. A. JlomatkoBi Tomu 10 310panss tBopiB y 50 T. — T. 52:
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YK 373.3.0-049.5
CTBOPEHHA BE3IIEYHOI'O OCBITHBOI'O CEPE/IOBHUIIIA B
MOYATKOBIH IIKOJII IK BAKJIMBA IOTPEBA ChOT'OJEHHSI

Kpacuenko Oaecsa OnexcanapiBua,

3m100yBavKa IPyroro (MariCTepChKOro) piBHS BUIIO1 OCBITH,

crneriansHocTi 013 TlouaTkoBa ocBiTa

Cunpuyk Oxcana MukoJiaiBHa,

K.IL.H., TOUEHT Kadeapu mearoriki o4yaTkoBoi, IHKJIFO3UBHOI Ta BUILIOT OCBITH
PiBHEHCHKHIT Tep kaBHUN T'YMaHITapHUN YHIBEPCUTET,

M. PiBHe, Ykpaina

AHoTanif. Y cTarTi BUCBITJIICHO Cy4yacHy MpoOJIeMy CTBOPEHHS O€3MEeYHOro
OCBITHBOI'O CEPEJOBUIIA Y HOBIM YKpaiHChKIN IIKOJI JUIsl YCIX YYACHUKIB OCBITHBOTO
npouecy. ABTOpaMHU IPOAHATI30BaHO CYTHICTb IOHATTS OE3MEYHOTO0 OCBITHHOTO
cepenoBuIla, 10 nepeadadae GopMyBaHHsI O€3MEYHUX YMOB Y TaKUX KOMIIOHEHTaX
K (p13UYHE, EKOJIOTIYHE, TNICUXOJIOTIUHE, collianbHe, 1H(opMaliiine. BianoBigHo 10
IIPOBEJICHOTO aHaJ3y HU3KH JOCTIHPKeHb BITUM3HSHUX BUEHUX CXapaKTEPU30BAHO
TPU B3A€EMOIIOB sI3aHI KOMIIOHEHTH OCBITHBOTO CEpENOBHUINA, 30Kpema: (i3uyHe,
comianbHe Ta CTpykTypHe. OOIpyHTOBaHO, IO y CYy4aCHUX YMOBax BIMHH OCBITHE
cepenoBuiiie HoBoi yKpaiHChKOI IIKOJM MOBUHHO BIAMOBIIATH MOJIEN O€3MEYHOrO
OCBITHBOTO CEPE/IOBUILA SIKE BKJIOYAE TaKl KIIOYOBI OpraHi3alliHO-TIearorivxi
aCIeKTH /10 CTBOPEHHsI O€3MEeYHOro0 OCBITHBOTO CEpEAOBHUIIA MOYATKOBOI IIKOJIU:
(131M4Ha, €KOJIOT1YHA, ICUXO0JIOrYHa, IHPOopMalliiiHa, colliaibHa Oe3MeKH.

Kuro4oBi cj10Ba: iHKIFO3MBHA OCBITa, OCBITHE CEepeOBUIIES, OS3IEUHE OCBITHE

cepenoBuile, 6e3nedne 0cBITHE cepenopuine HoBoi ykpaiHChKOT IKOJIH.

HeoOxignicTh peamizamii HarionanbHoi cTparerii po30ymoBu 0€3Me4HOro i
3I0POBOTO  OCBITHBOTO cepenoBuiia B HOBIM  ykpaiHCBKIA IIIKOJI BUCTYIA€
COILIaJIbHOIO TapaHTIEI0 MPABOBOIO 3aXUCTY MpaB JiTed, (opMyBaHHS €(EKTHUBHUX
YMOB HaJaHHA SKICHMX 1 O€3MeYHUX OCBITHIX MOCIYr 3700yTTS OCBITH M
3JI0pOB’s130€peKEHHS, 1110 JICKUTh B OCHOBI COIIAJIBHOI peati3allii 1HTeIeKTya IbHOTO,
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MICUXO0-EMOIIIITHOTO, (PI3UYHOTO, 1HAKWBIIYaIbHOTO PO3BUTKY Y4HIB.

Y ChOTOAHINIHIX YMOBaxX ICHY€ HU3Ka MPUYMH MIOAO PO30YyI0BH OE3MEUHOTO
OCBITHBOT'O CEpPEJOBHIINA, 30KpEMA HEIOCTATHICTH CPOPMOBAHOCTI B 3aKJIa/Iax OCBITH
YMOB O€3MEeKH Ta JOCTYIY JO OCBITHBOTO CEPEIOBHINA; BiJICYTHOCTI €(pEKTUBHOCTI
opraHizailii OcCBiTH 13 3a0e3medyeHHsT OE3MEeKOBOro Ta 370pOB’sSI30epeKyBaIbHOTO
KOMIIOHEHTIB, 10 CIPHUATUME C(HOPMOBAHOCTI TOTOBHOCTI YUHIB O€3IEKH 3I0POBOTO
Croco0y JKHUTTS; HEBIJAMOBIAHA MiJTOTOBICHICTh MNPOQPECIHHO KOMIIOHEHTHHUX
YUUTENIB CIIPOMOKHUX 10 (POpMYBaHHS BIAMOBITHUX KOMIIETEHTHOCTEH TOTOBHOCTI
YYHIB y 3a0€3MEUEHH] XUTTEBO HEOOXITHUX SIKOCTEH O€3IMEKH >KUTTEMISILHOCTI B
YMOBax I100ajIbHOTO BUMIPY.

VYkpaiHa aKTHMBHO IMIUIEMEHTYE HAIIOHAJLHO-TIPABOBl  JIOKYMEHTH 3
BpETYJIOBaHHA MDKHApoAHOI cdepu Oe3neku. VYCHIIIHO 3peayi3oBaHo  J001p
3aKOHOJ/IaBYMX AKTIB Ta CTparerii 3a Buaamu Oesnexu: CTpareris BOEHHOI O€3IeKH
VYkpainu (2022 p.), HamionansHa cTpareris 13 cTBOpeHHs1 6e30ap’€pHOro mpocTopy B
VYkpaini (2021 p.), Crparerisa HaimioHanbHOI Oe3neku Ykpainu «besneka nronuHu —
oesneka kpainm» (2020 p.), Crpareris indopmariiinoi 6e3nexku (2021 p.), 3akon
VYkpainu «IIpo OcHOBHI 3acaau (CTpareriio) Jep aBHOI EKOJOTIYHOI TMOJITUKU
Vkpainu (2019 p.), Eneprermuna crpareris VYkpainu (2017 p.), Crpareris
eKOHOMIYHO1 Oe3neku Ykpainum Ha mepion nmo 2025 poky (2021 p.), Crpareris
PO3BUTKY BUILOT OCBITU B YKpaini Ha 2022-2032 pokwu (2021 p.).

[IpoGnemam CTBOpEHHS OE3MEYHOTO OCBITHBROTO CEPEIOBHUINA B 3aKiajiax
3arajgpbHOl CepeaHBOI OCBITH TPHUCBSIYEHA HHM3KA HAYKOBUX JOCIIIKECHb, 30KpeMa
I1. Bikroporoi, €. Komicauka, M. Kopus, €. Kynuka, B. ITomoraii6o, O. Ilymsxk,
B. Cunopenko Ta is. Iluranns ncuxonoriynoi 6e3neku — O. bonnapuyk, H. [linuyk,
O. Tounne; indopmamiitnoi O6e3neku — B. borym, C. I'matiok, M. IIpucsixHIoK,
H. Pinei, H. TuroBa; ¢iznunoi 6e3nexku — I. bormanos, JI. bukoBceka, O. babinenp,
A. Onanactok; comianbpHoi 6e3nexu — O. s, C. JIungiok, O. Cugopuyk.

[HKI03MBHA OCBITA K 3a0e3MedYeHHs] MpaBa HAa PIBHUM JOCTYN A0 SKICHOI
OCBITH YCIX JiTei HaOyBae Bce OIIBIIIOTO0 3HAYEHHS 1 PO3BUTKY B Ykpaini. Ile

MoB’s3aHO 3 OaraTbMa YHWHHMKAMH, 30KpeMa: aKTHUBHICTIO OaTbKIiB [JiTed 3
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MOPYIICHHSAMHU TICUXO(I3UYHOTO PO3BUTKY IIOAO 3a0€3MEUEHHS MOXKIUBOCTI IS
iXHIX MiTe HABYATHCSA y 3arajlbHOOCBITHIX HABYAJIBHUX 3aKJagax pa3oM 31 CBOIMH
OJTHOMITKAMHM Ta TIPOKUBATH B CIM’1, JISUIBHICTIO TPOMAJICBKHUX OpraHizalliu,
MDKHaApOJHUMHU 3000B’SI3aHHSMU JIepKaBH, M0 3yMOBIIOIOTH BIAMOBIIHY JEepKaBHY
MOJIITUKY Ta 1H.

JleMokpaTHuHi TpoOLIECH B  YKpPaiHCBKOMY CYCIUIBCTBI HA  MOYATKY
XXI cTomiTTs cupusiiv pO3BUTKY TYMaHICTHUHOI MapaJurMu B OCBITHIHM ramysi. Tak,
npuiHATTS B YKpaiHni 3akoHiB «IIpo ocity» (2017), «IIpo noBHY 3arajibHy CEpeHIO
ocBiTy» (2020) Ta mNIA3aKOHHUX akKTIB, WO IPYHTYIOTbCA Ha MIKHAPOJHUX
JOKYMEHTAX 13 NMUTaHb 3aXHUCTy IpaB JITE Ta OcCi0 3 1HBAMIAHICTIO, 3a0€3MeYnsio
3HaYHE 30UIBIICHHS KUIBKOCTI 3100yBadiB OCBITH 3 OCOOJIMBUMHU OCBITHIMH
noTpedaMu.

barato m0ocCHiTHUKIB HAa3UWBalOTh OCBITHE CEPENIOBHUIIE «TPETIM YUUTEIEM»,
AKUW pa3oM 13 OaTbkamu 1 MejaroraMu 371ACHIOE CYTTEBUU BIUIMB Ha PO3BUTOK 1
HaBYaHHS JTUTUHMU [6].

OcBiTHE cepenoBuie BUBUaIu sk 3apyoixkHi ([Ix. ['idcon, V. Meiic, T. MeHr,
M. Typgei#t ta inmi), tak 1 BiTuusHsaH1 (I. bami, €. bongapescbka, C. MakcuMoBa,
O. Ilexora, B. Pubanka, B. Cemuuenko, B. CepikoB, C. CucoeBa Ta 1iHIII)
JIOCIIIAHUKH.

BomgHowac y cy4acHMX WIBHIKO3MIHHHUX YMOBaX OCBITHE CEPEIOBHUIIE
HABYAJILHOTO 3aKJIaJy HE € 130JIbOBAaHWM BIJ 30BHINIHIX 1 BHYTPIIIHIX (HaKTOpiB, iX
BIUTUBY, SKi MOXYTh MaTH SIK TO3UTHBHHUH pPE3yJbTaT, TaK 1 MICTHTH 3arpos3w,
HEOE3IMeKN Ta PU3HMKH, SKI MOXYTh CHPHITH ACCTPYKTHBHUM 3MiHaM y HboMY. Jlis
MPOTHUIIT TAKUM 3MiHaM, HEOOX1THO, III0O OCBITHE CEPEIOBHIINE HABYATHHOTO 3aKIIATy
OyJI0 3aXUILEHUM, OC3MEUHUM.

BianoBigHo 10 JOCHIIKEHHS, TTOHATTS OS3TICYHOTO OCBITHBOTO CEPEOBHINA €
OaraToacnekTHHUM 1 nependayae GopMyBaHHS O€3MEUYHUX YMOB y HOr0 KOMIIOHEHTAX:

* (pizuyHOMY (CTBOpeHHsI 0e30ap’€pHOr0 apXITEKTYpHOTO Ta OCBITHBOTO
MPOCTOPY, OOJAIITYBaHHS PECYpPCHOI KIMHATH, pOOOYOTo MICIS AUTHHH BiIMOBITHO

70 BU3HAUCHHMX MOTpeO, 3a0e3nedeHHs CIelialbHUM OONaJHaHHAM, HEOOXTHUMU
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HAaBYAIBPHUMH MarepiajamMu, MONMOMDKHMMH 3aco0aMy JJis HaB4YaHHS, 30KpeMa B
IUCTaHILIMHOMY (hopMaTi; TOTPUMaHHS MpaBUil OE3MEeKH B IX KOPUCTYBaHHI TOIIO);

* CKOJIOT1YHOMY (BHKOPUCTAHHSI TMPUPOJHMX, HE IIKIJJIUBUX MarepialliB B
oONaITYyBaHHI OCBITHHOTO CEpPEAOBHUINA; 3aCTOCYBaHHS B SKOCTI HaBYaJIbHUX
MaTepiajiB MPeaMETIB 1 peueid, 1110 OTOUYIOTh TUTHHY B MOOYTI);

* mcuxoJioriyHoMy ((popMyBaHHS B YYaCHHMKIB OCBITHBOTO IIPOIIECY
TOJIEPAHTHOTO CTAaBJICHHA 10 OaraTOMaHITHOCTI B OCBITHbOMY Ta COLIaJbHOMY
CepeOBUII, OpraHizallis MCUXOJIOTIYHOI MIATPUMKH KOXKHOMY, XTO ii MOTpeOye,
PO3BUTOK B YUHIB aCepTUBHOI (YIIEBHEHOT) Ta BIJIMOBIAJBHOI MOBEIIHKHU, 3J0POBOTO
cnocoOy JKHUTTA, 3alpOBa/HKCHHS B 3aKJIaJl OCBITH CHEllalbHUX MNPO(QUIAKTUYHUX,
aHTUOYNIHIOBHX 1 MeAIaIliiHUX mporpaM Toio) [2; 4; 8];

* coUlabHOMY (3I1MCHEHHA 3axo[IB II0A0 (OPMYBaHHS Y4YHIBCHKOIO Ta
MIKIJTBHOTO ~ KOJIGKTHBY, PO3BUTOK B Y4YHIB €MOIIIMHOTO 1HTEJIEKTY, HaBHUYOK
KOHCTPYKTUBHOTO CITUIKYBaHHS Ta HaJaHHS JIOMOMOTH, aJBOKallii I1HKIIO31i B
rpomani);

* i"HdopMmamiifHOMy (YIPOBaJDKEHHS  CHEliaJbHUX  1HQOpMAIiiHuX 1
HaBYAJIBPHUX TEXHOJIOTIHA, PO3BUTOK B YYHIB KPUTHYHOTO MUCJEHHS, (HOpPMYBaHHS
HABUYOK OE3MEYHOT0 TOBOHKEHHsSI B KIOEpIpPOCTOpl, akaJeMiuHOi J0OpOYeCHOCTI
TOIIIO).

Bianosigno qo Konsentii mpo mpapa iHBaJi 1B BUJIICHO TPU B3a€EMOIIOB sI3aHi
KOMITOHEHTH OCBITHBOTO CEPEIOBUIIIA, 30KpeMa:

v’ @isuune cepedosuuje: Opramizamis 1 AW3aliHy yCHOTO MPUMIIICHHS
IIKOJIM Ta TPHUJIEIoi TepuTopii 3 OCOOJMBHM aKIIEHTOM Ha KJAcHI KIMHAaTH,
HaBYaJIbHI MaTepianu, MeOIl, KOPUAOPH, TYAIETHI MPUMIIIEHHS, CXOJUHKH TOIIIO.

VHiBepcallbHUM JU3allH O3HAua€ AW3aiH MPEIMETIB, OTOYEHHS, MPOrpaM Ta
MOCIYT, TOKJIWKAHUMA 3pOOUTH iX MaKCUMaJbHO TPUIATHUMH [JII KOPUCTYBaHHS
yciMa JronbMu  0e3 HEOOXiHOCTI B ajanTaiii a0 CHemiadbHOTO JTU3aiiHY.
VYHiBepcanpHUM AU3aH B OCBITI — 1€ MiAXiJ, 10 3a0e3neuye (Hi10coPCbKy OCHOBY
JUTSL PO3POOKM IMUPOKOTO CHEKTPYy HABYAIBHUX TMPOJAYKTIB Ta HABKOJIUIITHHOTO

CepelloBHUIla 3 ypaxyBaHHSM NOTped yciX yuHIB 13 camoro noyarky. Lle crocyeThcs
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BCIX AaCHEKTIB HAaBYaHHsS: MpPOrpaMy, HABYAJIBHOTO IUIAHY, OI[IHIOBAaHHS 3HaHb,
BHUKJIQJIaHHS, IIKUTPHOTO MW3aifiHy, 010MIOTEKH, CIIOPTHBHUX MailJaHYMKiB, METOJIB
BKJIajaHHs Tomo. Haibinpima mepeBara yHIBEpCaJbHOTO JU3aiiHy B OCBITI —
BHUKJIQJIaHHSI CTA€ THYYKUM, HEYNEPEIHKEHUM Ta JTOCTYITHUM 13 BEJIMKOI KIUIBKICTIO
albTepHATUB, Kl BOHO HaJae BUYUTENSIM. SIK 1 YHIBEepCAJIbHMM AW3alH, MOHSTTS
PO3YMHOI'O TPHUCTOCYBaHHSI TICHO MOB’si3aHE 3 aCIEKTOM JOCTYHmHOCTI. Pozymue
MIPUCTOCYBAaHHS O3HAYaA€ «...BHECEHHs, KOJH i€ MOTPiOHO (B KOHKPETHOMY BUMAJKY),
HEOOX1THUX 1 TIOpeuHnX MoaudiKaIlii 1 KOPEKTUBIB, 110 HE CTAIOTh HECYMICHUMH YH
HEBMIIPABJaHUMU i1 3a0e3nedeHHs peanizamii abo 3A1iicHEHHs ocol0aMH 3
1HBaJIITHICTIO HApiBHI 3 IHIIMMH BCIX MpaB JIIOJWHA U OCHOBOIIOJIOKHUX CBOOOI .
CroinpHUM JUIS [IUX TIOHATH € 3a0e3MeUeHHs BCIX MpaB JIoAed 3 1HBAIIHICTIO;
rOJIOBHA BIJIMIHHICTh MOJISITAa€ y MacIITad1 3aB/iaHb, sIKi MOKJIa/eH1 B iX OCHOBY [1].

v Coyianvhe cepedoguuje: B3a€EMOisA, sKa BIIOYBAa€TbCS MIXK JITbMH,
IITBMHU 1 IIegaroraMu, JITbMU, IIelaroraMy 1 0aTbKaMH.

OpHier0 3 yMOB SIKICHOTO 1HKJIFO3MBHOTO HaBYaHHS y IIKOJIAX € HAsBHICTD
MJITOTOBJICHUX TIE€JIaroriB Ta ACHUCTEHTIB BYUTENIB. [HKIIO3MBHO-PECYPCHI IEHTPH
KOPHUCTYIOThCSI JIOBIpOIO OaThKiB AITE€H 3 OCOOJMBUMH OCBITHIMU MOTpeOaMu, BTIM
noTpeOyI0Th METOAMYHOI MIATPUMKH Ta MOCUJICHHS CIHIBIIpaIl 31 IIKOJaMH, a 4iTKa
rapMOHI30BaHA CIIBIpald MIXK CTOPOHAMHU: I1HKIIFO3UBHO-PECYPCHUM TIEHTP —
0aThKU — ITKOJIA € UM HE HAWBAXKJIMBIIIIMM YHHHUKOM, STKHH 3MOXKE CYTTEBO TIOCUIIUTH
SKICTh 1HKJIFO3MBHOTO HAaBYaHHS y MIKOJIaX YKpaiHU.

BusnauanpbHuM y 3a0e3re4eHH] 1HKJIIO3UBHOI OCBITH € TOHSTTS J0JIaTKOBOT
OIATPUMKA  a00 JIOIAaTKOBUX pECypciB, sSKI MOXYTh OXOIUTIOBATH JIFOJCHKI,
MaTepiaibHi Ta (piHaHCcoOBI pecypcu. Cepen 3a3HAUYCHUX PECypCiB BEIMKE 3HAYCHHS
BIJIIFPAIOTH JIIOACHKI PECypCH; HASIBHICTh JOJATKOBUX IE€IAroriB, aCUCTEHTa BUMTEIIS
Ta 1HMUX ($axiBIiB, HAIBHICTh HABYAJBHUX IPOTpaM JJIs TIEAAroriB Ta 1HIIIOTO
MEPCOHAITY, CIPSMOBAHUX HAa 1X MIATOTOBKY JO POOOTH 3 AITBbMHU 3 OCOOJIMBUMU
OCBITHIMH MOTPEOAMH.

[Icuxonmoro-neAaroriyHuii  CynpoBiA JIUTUHU 3 OCOOJMBUMM OCBITHIMHU

HOTp€6aMI/I B 3a1<naz[i OCBITH 3 IHKJIIO3UBHMM HaBYaHHSIM — € B3a€EMOY3ropKCHa
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KOMIUIEKCHA JisTbHICTh KOMaHIu (haxiBIiB Ta OaThKiB IUTWHU, CHpPSIMOBaHA Ha
CTBOPCHHSI HEOOXITHUX YMOB, IO CIPHUSAIOTh PO3BUTKY OCOOWMCTOCTI JWTHHH,
3aCBOEHHIO HEI0 3HaHb, YMIHb 1 HABUYOK, YCIHIIIHIM amanTarii, peabimitamii, ii
camopeaJi3alii Ta iHTerpaiii B COIiyM.

Pe3ynbTaTUBHICTD  MICHUXOJIOTO-TIEAArOTIYHOTO  CYNPOBOAY  3aJICKHUTh  BIJ
B3aeMOIii (axiBIIiB, sIKa IPYHTYBAaTUCh HA TaKWUX IMPUHIUIIAX:

* TIOBara JI0 1HIWBIAyaJTbHUX OCOOIMBOCTEH MUTUHU 3 OCOOTMBUMHU OCBITHIMH
notpedamu;

* IOTPUMaHHsI 1HTEpPECIB JUTUHH 3 OCOOJIMBHMM OCBITHIMU MOTpeOaMu,
HEJOMYIIEHHS AUCKPUMIHALIL Ta MOPYIIEHHS 1i IpaB;

* KOMaHJHUH MIJXIT — KOMIUIEKCHICTh ICHXOJIOTO-TIEIarOTIYHOTO CYIIPOBOY
(cympoBig AWTHHU 3 OCOOJIMBHUMH OCBITHIMH NOTpe0aMu Mae€ 3[1MCHIOBAaTUCS HA
OCHOBI KOMILJIEKCHOTO MIAXO/Ty: aHaJ13y MOPYIIeHb (PYHKI[IH PO3BUTKY TUTUHH);

* HEMEPEPBHICTh CYNMpPOBOAY (CYNpOBi Mae OyTH MOCTIHHUM 1 HEMEPEPBHUM,
MMOYMHAIOYH 3 PAHHBOTO BIKY 1 IPOTITOM JIOPOCIIOTO KUTTH);

* CHCTEMHICTh poOoTH (poOoTa (axiBIliB Ma€e BiOyBaTHUCh B CHCTEMI, 3a SIKOi
KOXKHa JIis1 1 CTpareris 4jeHa KOMaHAM BIJIMOBIIAIOTh HE JIMIIE METI OKPEMOIO
crieriamcra, a ¥ € 3aco0oM peami3alii 3araJbHOI METH IICHXOJIOTO-TIeIaroriayHOro
CyNpOBOAY JTUTHUHM);

* KOH(PIAEHIIMHICTh Ta JOTPUMAaHHS €TUYHUX TTPUHIIUITIB;

* MDKBIZIOMYA CHIBIpaIl — Y3TO/UKEHICTh poOoTu (il (axiBIiB MarTh
KOOPAMHYBATUCH 1 Y3roJKyBaTUCh, Ma€ B11I0YBAaTUCh MOCTIHE B3a€MOIH()OPMYBaHHS
po poOOTY KOXKHOTO CIIeIiaIicTa);

* aKTMBHA CHiBOpamnsd 3 OaTbKaMHd JTUTHHH 3 OCOOJHMBHUMH OCBITHIMH
norpebdamu, 3aJly4eHHs iX JO OCBITHBOTO MPOLECY Ta PO3POOJIICHHS 1HAUBITYaAIbHOI
MporpaMu po3BUTKY [3].

AKTHBHA y4yacTh OarbKiB [ITed 3 OCOOMMBUMH OCBITHIMH TOTpeOamMu B
OCBITHBOMY TIPOLIECI € OIHIEI0 3 BAXJIMBUX INEPEIYyMOB I1HKIIFO3UBHOI OCBITH.
JlonaTkoBO [0 TUIAXIB CHiBOpaii 3 Oarbkamu, 3allydeHHs OarbKiB JIiTeH 3

0COOJIMBUMH OCBITHIMH NMOTpeOaMU 10 OCBITHBOTO MPOIIECY MA€ CBOi OCOOJMBOCTI.
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Tox po3misiHeMoO X JeTanbHilIe: OTpUMaHHS 1H(OpMALIii 1100 MPOrpecy y HaBYaHHI
Ta PO3BUTKY CBO€i NUTWUHU; HaJaHHSA 1HQOpMalii memaroraM MIOAO MPOTPEcy y
HaBYaHHI Ta PO3BUTKY CBO€i JUTHHM, y4acTh OaTrhKiB y pPoOOTI B KOMaHal 3
PO3pOOICHHS 1HIMBITyadIbHOI MPOTPaMH PO3BUTKY [5].

v Cmpyxkmypne cepedoguuje: 4Yac, TOCTIAOBHICTb, TPHUBAJIICTh BHJIIB
JUSITBHOCT1 BITPOJIOBXK JTHSI.

Haii6inpmioro Ta OCHOBHOIO YMOBOIO BKJIIOUEHHS Y4YHA 3 OCOOIHMBUMHU
OCBITHIMU TOTpeOaMu B COIlIAJIbBHUM (30KpeMa, OCBITHIH) MHPOCTIP € CTBOPEHHS
YHIBEpCcaJIbHOTO 0€30ap’e€pHOT0 CEPENOBHUIIA, 110 J03BOJISE 3a0€3MEYNTH TOBHOIIIHHY
IHTEerpauiio JiTed y cycnunbeTBo. [Ipy 11bOMy Ha piBHI OCBITHBOIO 3aKJady LISl yMOBA
JIOTIOBHIOETHCSL  3aBAAHHSIM CTBOPEHHS aJallTUBHOTO OCBITHBOTO CEpeloBULIA
[3,c.30]

3a3HaYUMO OCHOBHI I'PyIId YMOB:

1. MarepianpHo-TeXHIYHA 0a3a 3akKiiaJly OCBITH, OCOOJIMBOCTI OCHAIIICHHS
CHellaJbHUM OCBITHIM 1 KOPEKUIMHUM OOJagHaHHSAM; ICHYIOYl MOXJIMBOCTI
oprasi3allii IUCTaHIIHHOTO HaBYaHHS K BUMOT'A Yacy.

2. IndopmamiitHo-opraHizaiiiine 3a0e3Me4eHHs] OCBITHBOTO IMPOIECY, KOTpE
BKJIIOUa€ B ce0e HOPMaTUBHO-NIPABOBY 0a3y, (iHAHCOBO-EKOHOMIYHI YMOBH,
CTBOPEHHSI 1HKJIIO3UBHOI KYJABTYPH B 3aKjajil OCBITH, B3a€EMOJIII0 13 TPOMAJCHKUMHU
opraHizamisiMu Ta OaTbkamMH (HEOOXiJHE PO3POOJIEHHS pEIrTaMEHTIB B3aeMOll 13
30BHINIHIMKM OpTaHi3aIlisiIMUA, JIOKAJIBHUX AaKTIB OCBITHBOTO 3aKjaiy, IO peajizye
IHKJIFO3UBHY IIPAKTHUKY ), IHPOPMALIHHO-TIPOCBITHUIIbKE 3a0€3MEUECHHS.

3. OpraxizamiiiHo-niearoriude  3a0e3MedYeHHs, 10 BKIIOYAE peati3alliio
OCBITHIX MporpaMm 13 ypaxyBaHHSIM OCOOJMBOCTEH MCUXO(pI3UYHOTO PO3BUTKY Ta
MOXKJIMBOCTEH JITeH 13 0COOJIMBUMHU OCBITHIMH NTOTpeOamMu. 3abe3redeHHs 3aCBOEHHSI
OCBITHBOI MTPOTPAMH 3T1AHO 3 IHIUBIAYaTbHUM HAaBYAIHHUM TUIAHOM.

4. TlporpamHO-MeTOonUYHE 3a0e3MeueHHs OCBIT-HHOTO Tmporiecy. Peamizaris
BapiaTUBHUX (OpPM 1 METOJIB OpraHi3alli HaBYaJbHOI Ta MO3aHABYAJIBLHOI POOOTH.
BuxopucranHsi pi3HHX BUAIB OCBITU. 3aCTOCYBaHHS Cy4aCHUX TEXHOJIOT1A OCBITH 1

IICUXOJIOTO-TIEIArOTIYHOTO CYIIPOBOY. AanTallisi METOJIMK HaBYaHHS 1 BUXOBAHHS JI0
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0COOJIMBUX OCBITHIX MOTPEO AITEH.

5. KommnekcHuil CuxXoa0ro-ne1aroriuiuii CyrnpoBij, opraHizailis KOpeKIiiHoi
poboTH.

6. Kanpose 3a6e3neuenns. CremiagbHa MIATOTOBKA MEAArOTiYHOTO KOJEKTHUBY
0 poOOTH 3 JITbMH 3 OCOOJMBUMHU IOTpedamMu, poOOTH B yMOBax I1HKIIFO3MBHOI
PAKTUKU.

Y cydacHux ymoBax BiiHE gochmigaunsg C.@okma y poboti «OcBITHE
cepenoBuilie HoBoi ykpaiHChKOI 1IKOIM (0a30Ba cepe/iHs OCBITA)» CXapaKTepu3yBaa
ICHyI0O4Uy MOJIeJIb O€3MEeYHOr0 OCBITHROTO CepeloBHUIAa [7] Ta 3amporoHyBaja
BKJIIOUUTH TaKi KIJIIOYOBI OpraHizaliiHO-TIeIaroTiuHl acleKkTh N0 Oe3MeYyHOro
OCBITHBOI'O CEPEIOBUILA TOYATKOBOT ILIKOJIH:

v’ @hisuuna 6e3nexa: 31 CTBOPEHHSIM IHCTPYKIIif Ta MOOLITEHIX MapIIpyTiB,
13 3a/IISTHUMU TPUHIUMIIAMU YHIBEPCAIBHOTO AU3aiiHy 06e30ap’€pHOCTI /ISl 3HUIIICHHS
apXITEKTYPHUX TMEPEIIKO/I; PEKOMEHAIT 3 BITHOBJICHHS Ta PEKOHCTPYKIIi YKPUTTIB
1 OOMOOCXOBHUII Yy IIKOJIaX; PO3POOJIEHHA CLEHAapiiB 1 NPOTOKOJIB TPEHYBaHb 3
eBaKyallii, 10 3a0e3MeunTh OIMAHYBaHHS YYHSIMH TpaBUJl pearyBaHHS Ha
HaJ3BUYAlHI cUTyallii mij yac curHany «IloBiTpsiHa TpuBOra»; opraHizaiii TPEHIHT1B
I0JI0 YKOMIUIEKTYBaHHS TPUBOXKHUX PIOK3aKiB MPU €BaKyallii /Uisl y4HIB 1 HABYAHHS
MPAIiBHUKIB IIKOJIA 3 HAJAHHS TEPIIOi JOJIKAPCHKOI TOTIOMOTH, 10 € HEB1JI'€MHOIO
YaCTUHOIO 0€3MeYHOI IKUIbHOI aTMochepH;

v’ ncuxonociuna  6esneka:  HAaBYAIbHI  NPOEKTH  JUIA  IMATPUMKH
MICUXOJIOTIYHOTO 0Jaronoiyqus y4HiB, 0COOJMBO MOJOJIUIMX KJIACIB 3 pO3pOOJICHHIM
TEMAaTUYHUX TUIaHIB 3aHSITh CIEIIaIbHUMHU BIIPABaMU 31 3MEHIIIEHHS TICUXO0JIOTTYHOTO
CTpecy; 3acTOCyBaHHS (I3MYHO-TICUXOJIOTIYHUX OlHAPHUX METOMIB PO3CIa0JICHHS
M's131B, TE€XHIKM CTaOUTi3allli eMOIli Ta KOHIIEHTPOBAHOTO JIUXAaHHS Ta PO3BUTKY
COLIIAJIbHO-EMOIIIITHMX HAaBUYOK y YYaCHHUKIB OCBITHBOTO IPOLIECY; 3all0YaTKyBaHHS
PETYJSPHUX TCUXOJIOTTYHUX TPEHIHTIB JJIA MENaroriyHuX MpalliBHUKIB/ydYUTENIB 31
30€pEKEHHST TICUXOJIOTIYHOT CTIMKOCTI Ta HAaBUYOK HAJIaHHS TICUXOJIOTIYHOT
MIATPUMKA YYHSIM Y HAJ3BUYAMHUX CUTYaIlisX;

v’ ekonociuna  Oesnexa: TpPaKTHYHE HABYaHHS  YYHIB  IIpaBHJIaM
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€KO0JIOT0-0e3MeuHoi Ta NPUPOIAOOXOPOHHOI TMOBEAIHKM, MOBODKEHHS 3 3aco0aMu
XIMI4HO- 1 010JI0T1YHO HEOE3MeUYHNMH, BUOYXOHEOe3eUHUMHU MaTepiajlaMu, a caMme
HaBYaHHSI OCHOB MIHHOI Oe€3IeKH, NOBEIIHKM B 30HAX OOMOBHMX I Ta 30HaAX
po3MexxyBaHHsI a00 3BUIbHEHUX BiJ OKymarlii; 3abe3nedyeHHs (OpMyBaHHS B YUHIB
3HaHb 1 HABMYOK YHUKHEHHS DPH3UKIB, CBIJIOMOTO IOBO/KEHHS B HEOE3MEUHUX
CUTYaIISX;

v’ ingopmayitina besnexa: po3poOIIEHHsS 3MICTy PO3’SICHIOBAIBHHUX O€Ci[
Ta POJBOBUX CIIEHApIiB MI0J0 AaKTHUBHOI MpOTUIl 1H(QOpMaIIiHUM aTakam,
PO3IMOBCIOJKEHHIO ~ HENOCTOBIpHOiI  iH(opMmairii;  3a0e3neyeHHs  3HaHb 3
Me[1a-TPaMOTHOCTI Ta METOJIB TMEpPEeBIPKU (PaKTIB, SKI CHPUAIOTh PO3BUTKY
KPUTUYHOTO MUCIICHHS Y JITEH;

v’ coyianvna Oesneka: CeMIHApChKi 3aHATTA 3  igeHTH(iKaii Ta
KOMIIEHCallli OCBITHIX BTpAaT, CHPUYMHEHHUX BOEHHHUM CTaHOM, BHMXOBHI 3aX0J]1
ajanTarii JJig Y4HIB K BHYTPIIIHbO MEPEMIIICHUX 0Ci0 Ta AITeH, sIKi MOBEPHYIUCS
3-3a KOPJIOHY Ha MPUHIIMIIAX TPaBOBOIO Ta IMBUIHLHOTO 3aXKUCTY COILIaIbHOTO BUMIPY
eBporieizallli OCBITH; AIaJOTH MIOAO COIIANbHOI IHTErpalii pisHOUMHHUX KaTeropin
JiTeH y HallOHAJbHY OCBITHIO CUCTEMY 3 1HAMBIAYAJbHUMH MIAXOJaMU MIATPUMKHU
Ta e()eKTUBHUMU MEXaHI3MaMH COIlaNbHOI ajganTailii y ¢opMyBaHHI 0€3MEYHOrO Ta
CHPHUATIMBOrO CepeOBULIA JIIsl YHACHUKIB OCBITHHOIO MPOLIECY.

besneuHe OCBITHE CEpEOBUINE € JUHAMIYHOK CHUCTEMOIO, fIKa BUMAarae
THYYKOCTI Ta BYACHOT'O pearyBaHHs Ha 3MIHU i BUKJIMKHU. AJanTarlisi cepeoBHINa JI0
MoTped YYaCHUKIB OCBITHBOTO MPOIECY € HEOOXITHOW Jis JOCSTHEHHS OCBITHIX
1ije Ta 3abe3neueHHs 100po0yTy BCiX HOTO YYaCHUKIB.

BucnoBkn. Otxe, Oe3meyHe OCBITHE CEPENOBUINE B TOYATKOBIM MIKOJI
OXOILUTIOE BAXKJIMBI CKJIQJOBI — Oe3MedHe, pO3BUBAJIbHE, 1HKIIO3WBHE, MOTHBAIliiTHE
OCBITHE CEepelOBHUIIle HABYAHHS B MOYATKOBHUX Kjacax 31 3a0e3MeuyBaHHIM BIAUYTTS
3axucty Ta Oe3meku aitei. CydacHuUM yuyuTenb Mae OyTH MIATOTOBICHUN [0
peaiizalii 6€31eYHOr0 OCBITHROTO CEPEOBHINA Y MTOYATKOBIHM IITKOJII, 1110 Mependadae
AKICHY TnpodeciiHy MIArOTOBKY MaiOyTHROTO BUMTEIS O CTBOPEHHS Ta

HiI[TpI/IMaHHSI CIIpUATIINBOTO CTAaHY Oe3IeKH JIA CIIPUAHHA HCI/IXOJ'IOFi‘{HOI‘O,
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($13MYHOTO, EKOJIOTIYHOTO, 1H(POPMAIIIHOTO, COIIAJIBHOTO Ta 1HTEJIEKTYaJIbHOrO
Onmaromony4usi y4yHIB (31 3aCBOEHHS 3HaHb Ta pPO3YMIHHS METONIB 1 CTpaTerii

3a0e3IeueHHs 0€31eYHOro HaBYaIbLHOTO CGpGI[OBI/IHIa).
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YK 378.016:811
IITYYHUH IHTEJIEKT Y MOBHIN OCBITI: INIAT®OPMA LATILL JIJIsI
POBOTH 3 TEKCTAMHA

Myapa Onena BacwiiBHa,

KaHIUAAT NeJaroriyHuX HayK,

JIOLIEHT Kadeapu 1HO3eMHUX MOB JJIsi IPUPOTHUYHX (aKYIbTETIB,
YepHniBelnpkuii HalllOHATBHUHN yHIBepcuTeT iMeHl IO0pis deaproBuya
M. YepHiBii, Ykpaina

AHoTaniss. PO3BHTOK HaBMYOK YHTAHHS € BaXXJIMBOI CKJIAJOBOIO MOBHOI
OCBITH, aJie JIsl HOro eeKTUBHOTO 3/11MICHEHHS! HEOOX1THO BUKOPUCTOBYBATU TEKCTH,
SK1 BIJIMOBIIalOTH piBHIO 3HaHb yuHIB. [IpoexT LATILL opieHTOBaHU# Ha BUPIIIICHHS
1i€i nmpoOsieMru 4Yepe3 3acTOCYBaHHS I1HCTPYMEHTIB IUTYYHOTO I1HTENEKTY, IO
J03BOJISIIOTH  aBTOMATH3yBaTH IMpoIleC MiA00pPY BIAMOBIIHUX MaTepiaiiB Jyis
HaBYaHHS HIMENbKOi MOBU siKk 1HO3emHO1 (DaF) abo npyroi (DaZ). Lleit miaxin
CIpHsi€ 3pyYHOMY JOCTYIY /10 TEKCTIB, 5Kl KJacu(]iKoBaH1 3a PIBHAMH CKJIAIHOCTI Ta
TEMaTUYHUMU HaIMPSIMKaMH, 3a0€31eUyI0Yl TUM CaMUM TMIEPCOHANII30BaHUH MIAXI]T 10
HaBYaHHA. Y CTaTTl PO3MVIAHYTO Wi, METOAOJOrII0 Ta JOCSATHEHHS MPOEKTY
LATILL, a Takox #0ro BIUTMB Ha Cy4aCHY MOBHY OCBITY.

Kuarw4oBi ciaoBa: mryunuil iHTenekt, MoBHa ocBita, LATILL, aganTaris

TCKCTiB, PO3BHUTOK HABUYOK YU TAHHA.

VY cyudacHOMY CBITI HIBHUJKHN PO3BUTOK TEXHOJIOT1M CTaBUTh HOBI BUMOTHU JI0
OCBITHBOTO TIpOIIeCy, 30KpeMa, B MOBHIM OCBiTi. OIHMM 3 OCHOBHHX AaCIIEKTIB
e(EeKTUBHOTO HABYAHHS € PO3BUTOK HABUYOK YWTAHHSA, M0 Tepeadadae poOOTy 3
TEKCTaMH, SIKi BIJIMOBIAlOTh PIBHIO 3HAHb Y4YHIB 1 € MiKaBuUMHU s HUX. [Ipote,
Mia01p TaKUX TEKCTIB € CEPUO3HUM BUKIUKOM JUTsl BUKJIAJaqiB, OCKUTBKH MaTepiaiu
MOBUHHI OyTH aBTCHTUYHHUMH, PEJICBAHTHUMH JI0 HAaBYAJIBHOI TEMH Ta a/IallTOBAHUMH
70 PIBHS CKJIQAHOCTI. J[7s mojgonaHHs IUX TPYIHOIIIB Oys0 po3po0ieHo ubpoBy

mwiarpopmy LATILL, sika BUKOPHCTOBY€ TEXHOJIOTIi IITYYHOTO IHTENEKTY JIs
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aBTOMATHU30BAaHOTO MiAO0opy Ta kiacudikamii TekcTiB. [lnardopma crpusie xpariid
ajanranii MarepiajiB 10 BUMOT 3araJbHOEBPOINEHCHKUX PEKOMEHZAIlil 3 MOBHOI
ocBiti (GER), 1o 1o3Bosisie BUKIagagaM 3 JIETKICTIO 3HaXOAUTH HEOOX1IHI pecypcH
TUTs CBO€ET poOOTH.

OcunoBuumu 1simu npoekty LATILL e migTpumka BUKIIagadiB y mpoiieci
nia0opy Ta ajganTallii HaBYaJIbHUX MaTepiaiB:

. Hamanus goctymy 10  pi3HOMAaHITHUX  aBTEHTUYHHX  TEKCTIB,
KJacu(iKOBAaHUX 32 MOBHOIO CKJIAJIHICTIO Ta TeMaTWYHUMHU Hamnpsmkamu. Lle mae
3MOTy IiefaroraM oOOupaTH TEKCTH, $KI BIANOBIAAIOTH PIBHIO 3HAHb YYHIB 1
BIIIOBIJIHO 1O HAaBYAJILHUX I[IJIEH.

. MOXJIMBICTh TEMAaTUYHOTO TMOIIYKY TEKCTIB JJIA PI3HUX HaBUYaIbHUX
KoHTeKCTIB. [lmardopma no3Boss€ 3a1MCHIOBATH (DIIBTPALlI0 TEKCTIB HE JIMIIE 3a
pPIBHEM CKJIQJHOCTI, a W 3a KOHKPETHOIO TEMAaTHKOIO, IO J03BOJISE BUKIIagadam
IPAIfOBATU 3 TEKCTaMHU, SIKI MAKCUMAJILHO BIAMOBIAAIOTH BUMOTaM KypCy.

. [HCTpyMEHTH Jig ajamnTailii TeKCTIB BIAMOBIIHO J0 MOTpeO YUHIB.
Buknagaul MaroTh MOXKIJIMBICTH HE TITBKHM OOMpAaTH TEKCTH, aje W aJanTyBaTH iX,
3MIHIOIOUM PIBEHb CKJIAJHOCTI a00 aKIEHTYIUM yBary Ha MEBHUX aCMeKTax
MaTepiay.

. [Ipodeciiinuii  po3BUTOK BUKIANAYIB, SKAW 3IIACHIOETHCS dYepe3
TPEHIHTH Ta ceMiHapH, 10 (POKYCYIOThCS HAa BUKOPUCTaHHI LIU(PPOBHUX 1HCTPYMEHTIB
7Tl €pEKTUBHOTO HABYAHHSI.

[Tnatpopma LATILL BUKOPHCTOBYE aJIrOPUTMH IITYYHOTO I1HTENEKTY IS
ABTOMATH30BaHOI Kjacuikailii TEKCTIB 3a KUJIbKOMa KPUTEPISIMHU, IO JA€E 3MOTY
MiI0MpaTH MaTepiaiy, sIKi BIAMOBIIAIOTh MOTpedamM KOHKpETHOI ayauTopii. OCHOBHI
¢GyHK1Ii mIaTGOpMH BKIIOYAIOTh:

. Kmacudikamiss TtekcriB: TeKCTH OIIHIOIOTBCS 3a PIBHEM MOBHOI
CKIIAJIHOCTI Ta TEMAaTUYHOIO  PEJIEBAHTHICTIO 3TiJHO 3  PEKOMEHIAIISIMH
3aranbHOEBPOINEUCHKUX — cTaHAapTiB. KokeH wmarepiain OTpUMYyeE  BIJIMOBIIHY
KaTeropiio, 1110 MOJIeTuIye MOUIYK JIJIs BUKJIa1a4iB.

. KacTomizoBani ¢iapTpu i TOMIYKY TEKCTiB: Bukiamadi MOXyTh
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3MIMCHIOBATA TONIYK MaTepialliB 3a PIBHEM CKIAIHOCTI, TEMAaTUKOK Ta IUIAMH
HaByaHHs. lle /03BOJsiE MaKCHMMalbHO aJganTyBaTH TMPOIEC HaBYaHHSA TIif
1HIMBIAYyaJIbHI IOTPEeOU YUHIB.

. [aTerpanis BiArykiB kopuctyBauiB: [lnardopma akTuBHO 30upae BIATYKU
Bl TeAaroriB 1 y4HIB, IO JO3BOJISIE TOCTIMHO YJOCKOHAIIOBATH QJITOPUTMHU 1
BJIOCKOHAJIIOBAaTH (PYHKIIIOHAJIbHICTh TUIATGOPMH Ha OCHOBI peaIbHUX IMOTPeO
KOPHCTYBaYiB.

[Tpoext LATILL Bxe mnpoaeMOHCTpPYBaB KiJbKa BaXJIMBUX PE3YJIbTATIB Yy
MIPaKTHIll MOBHOTO HaBYaHHS:

. [TokpamienHss noctyny 10 TEKCTiB: Bukiagadi oTpuMaiud MOKIIUBICTh
MIBUKO 3HAXOJUTH aBTEHTHYHI TEKCTH, 110 BIAMOBIJIAIOTH PIBHIO Ta LUIAM IXHBOTO
HaBYAJIbHOTO Kypcy. lle 3HauHO mMoJernrye MiAroTOBKY N0 YPOKIB 1 J03BOJISIE
36KOHOMMTH Yac.

. 3pocTaHHsi MOTHBallli Y4HIB: 3aBASKA BUKOPUCTAHHIO TEKCTIB, SKi
OJIHOYACHO € I[IKaBUMH 1 3pO3YMUIMMH JJI YYHIB, CIIOCTEPITA€ThCs I1BUILICHUIMA
1HTEpeC 10 HaBYaHHS Ta Kpallll pe3yiabTaTH Y PO3BUTKY HABUUOK YUTAHHS.

. Emnipuuni  pgani: IlpoekT akTuBHO 30Mpae JaHi 3 MPaKTUKH
BUKOPUCTaHHS TUIaTGOpMHU, MO0 J03BOJISAE€ YIOCKOHAIIOBATH (PYHKI[IOHAIBHICTD,
poOmstun Tiatdopmy 1ie eeKTUBHIMION JJ11 BUKJIaAa4iB 1 YUHIB.

[HTEerpanis TeXHOJIOTIM IITYyYHOrO IHTEJIEKTY B MOBHHMI HaBYAJbHUI MPOIIEC
BIIKpUBAE HOBI TOPU30HTH IS CTBOPEHHS TMEPCOHANI30BAHUX HaBYAIBHHUX
cepenoBuil. Ilnardpopma LATILL € sickpaBuM MNPUKIAIOM TOTO, K TEXHOJOTIT
MOXXYTh JOTIOMOITH TieAaroram BHUPIIIYBaTH OJHY 3 HaWOUIbIIUMX MpoOsieM Yy
MOBHOMY HaBUYaHHI — MiI0Ip TEKCTIB, IO BIJAMOBINAIOTh PIBHIO YYHIB. 3aBISKU
IHHOBAlIMHUM 1HCTPYMEHTAM BHKJIa/a4ul MalOTh 3MOTY HE JIMIIEe 3HAUTH HEOOXITHUN
Marepiai, a ¥ aganTyBaTH MOTO BIATOBIIHO A0 KOHKPETHUX HABYAIBHUX ITIJICH.

[Tpoext LATILL nemMoHCTpy€e BUCOKHI MOTEHITIAN AJII TpaHcpopMallii MOBHOT
OCBITH 3a JONOMOTror0 1uppoBux TexHosorii. [lnardopma He nuiie crpoirye migoip
TEKCTIB JIJI1 HABYAHHS, a i CTBOPIOE MOKIIUBOCTI JJISI IEPCOHATI30BAHOTO MIAXOAY J0

KOJXHOT'O Y4YH:A, IO € BAXXJIMBUM KPOKOM Yy PO3BUTKY aJdlITUBHOI'O HABYAaHH. ]_[Cﬁ
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MPOEKT BIJIKPUBAE HOBI MEPCHEKTUBU [JIsl 3aCTOCYBAaHHS IUTYYHOTO IHTEJNEKTY B

OCBITI Ta CTBOPEHHS OUTBII €PEKTUBHUX Ta MOTUBYIOUMX HABYAJIbHUX CEPEIOBUIIL.
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VJIK 377
CYYACHI IPUMOMM M METO/IY NNIJIBUIIIEHHSA MOBJIEHHEBUX
KOMIIETEHIIIX 3 IHO3EMHOI MOBU CTYJIEHTIB 3AKJIAIIB
®AXOBOI NIEPEJBUIIOI OCBITH

Hegipeus Oxkcana BosionumupiBHa,

CmoxoBuu Ouiecs IlerpiBHa

BUKJIQ/IaYK1 1HO3EMHUX MOB

BigokpemieHuii CTpyKTypHUHN TT1IPO3/ILIT
«JIro0eBChbKU TEXHIYHUM (paxOBHIA KOJEIK
JIylbKOT0 HallOHAJIBHOTO TEXHIYHOTO YHIBEPCUTETY
c-mie. JIrobemriB, Ykpaina

AHoTanis. Y cTaTTi aHAM3YIOTHCA Cy4acHI METOJU Ta MPUMOMHU M1IBUIEHHS
MOBJIEHHEBUX KOMIIETEHLIM CTYJE€HTIB 3aKJIaJiB (paxoBOi MEePeABUIIOI OCBITH 1] Yac
BHUBUYCHHSI 1HO3€MHOI MOBH. ABTOPH HAaroJIONIylIOTh Ha HEOOXIAHOCTI MpodeciiiHoi
CHPSIMOBAHOCTI MOBHOI HIATOTOBKH, KA MO€IHYE OBOJOJAIHHS ()aXxOBHUMH 3HAHHSIMU
Ta HaBUYKAMHM IHIIOMOBHOTO CIIJIKyBaHHS. Po3risimaioTbes KOMYHIKATHBHO
OpIEHTOBaHI Ta IHTEPAKTUBHI METOAMKH, MOJCIIOBAHHS pPEATbHUX CHUTYyallli
CHUJIKYBaHHS, BUKOPUCTAHHA HU(POBUX TEXHOJOTIN Ta MDKIMCUUITIHAPHUHN MiAX1.
Oc00sMBYy yBary npHauUIeHO MUTAHHSAM MOTHBALli CTYJEHTIB, PO3BUTKY MpodeciitHOi
JEKCUKH Ta (OPMYBAHHIO 3JaTHOCTI J0 MDKKYJIbTYPHOTro Jiajory. BusnaueHO
MEPCHEKTUBH ONTUMI3allli MOBHOI OCBITM 4Yepe3 YIAOCKOHAJIEHHS HaBYaJbHUX
Iporpam 1 BIPOBAKEHHS Cy4aCHUX OCBITHIX TE€XHOJIOTIH.

KurouoBi cia0OBa: 1HIIOMOBHa KOMIIETEHTHICTh, MPOQECIHHO OplEHTOBaHE
HaBYaHHS, BOKaOyJsp, KOMYHIKAaTHMBHI METOJMKH, (axoBa IMepeiBUla OCBITa,

1M(poB1 TEXHOJIOT1i, MOTUBAILIIS CTYACHTIB.

Tennmenmis m0 npodecioHamizamii BUKIAJaHHS 1HO3EMHHUX MOB 3arajom
peanizyerbcsi y (HOpPMYyBaHHI HAaBUYOK CITUIKYBaHHS 3a NPO(DECIHOI TEeMaTHKOIO,
OJIHAK TaKuUW TMIAX1J, SK CBIIYaTh JOCHI/DKCHHS Ta TMpPaKTHUKa, HE JI03BOJISIE

BUpINIYBaTH 3a1ady (OpMyBaHHS yMiHb Ta HAaBHUYOK, HEOOXIIHUX CTYIEHTOBI IS
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3MIACHEHHS 3aBJaHb MPOQPECIHOrO 3MICTY 3 BHUKOPUCTaHHSM 3ac00iB 1HO3EMHOI
MoBU. Tomy (¢opMmyBaHHS 1HIIOMOBHOI MpodeciiHOl KOMIETEeHTHOCTI, SKe
nepeadavae «HaKJIaJaHHS» 1HIIOMOBHUX HAaBUYOK Ha MPEIMETHHH 3MicT mpodecii
MiJ] Yac BUKOHAHHS MpOQeciiiHUX 3aBIaHb, BOAYAETHCS SK MIAXiA, Y MEXaxX SKOTO
BUKJIAJIaHHA JUCHUIUTIHM «[HO3eMHa MOBa» y HaBUalbHOMY IUIaHI MIATOTOBKHU
MaiiOyTHboro (axiBiss, He QopMallbHO, a 3MICTOBHO OyJ€ CHpSIMOBaHO Ha
JOCATHEHHSI 3arajbHOI METHM HaBYaHHS CTyJIEHTa Yy BHUIIOMY HaBYaJIbHOMY
3akJajl - hopMyBaHHS Horo npodeciiitHoi KOMIETEHTHOCTI.

[{imp HaBYaHHS 1HO3EMHIA MOBI MaillOyTHIX (paxiBUiB MOBMHHA MaKCHUMAJIbHO
MOETHYBATH OBOJIOAIHHS CTYJACHTAMHU OCHOBHHM (paXxoM 3 BUKOPUCTAHHIM 1HO3EMHOI
MOBH, TOMY JJIi HEMOBHUX HaBYAJIbHHX 3aKJaJiB OCHOBHOI METOI0 HaBYaHHS
1HO3eMHI1 MOBI Mae OyTH, Hacammepel, PO3BUTOK MPOQPECiiHO OpPIEHTOBAHOI
KOMYHIKaTUBHOI KOMIIETEHTHOCTI, IO BIJAMOBIAAIO O OKPECICHUM YSBICHHSIM
CTYJIEHTIB MpO iX MalOyTHIO MpodeciiHy MIsUIbHICTh (MIPEAMETHICTh ISIIBHOCTI),
CTUMYJIIOBaTU TMOTPeOy CTYJEHTIB y BHBUYEHHI 1HO3EMHOI MOBH (MOTHBOBaHICTh
TISIIBHOCT1), @ TaKOX YCBIJIOMJICHHS HEOOX1THOCTI BUBYCHHS 1HO3EMHOI MOBH SIK
3aMOpyKU CTaHOBJIEHHSI OCBIYEHO1, KyJIbTYPHOI, TPO(ECITHOKOHKYPEHTOCITPOMOKHOL
Ta YCHIIIHOT JIOAWHU (YCBIIOMJICHICTh MISIIBHOCTI). TOMY BUBUYEHHS 1HO3€MHHUX MOB
HA HEMOBHHX CIICIIAIbHOCTSAX HOCUTh KOMYHIKATUBHO OPIEHTOBAaHUM Ta TIpodeciitHo
opieHTOBaHUU xapaktep. [IpodeciiiHa cnpsMOBaHICTh HABYAHHS 1HO3EMHHUX MOB
CTaBUTh HU3KY 3aBJIaHb 13 PO3BUTKY MPO(DECIHHMX HABUYOK Yy CTYICHTIB, a came
OBOJIOAIHHS  MPOQECiiHO 1  BY3bKO-NPOQECIHHOIO  JIEKCUKOI,  3A00YyTTS
KOMYHIKaTUBHUX HAaBUYOK MPO(ECIMHOro CIJIKYBaHHS, (POPMYITIOBAHHS 1HO3EMHOIO
MOBOIO BJIACHOT TOUYKH 30pY MI0A0 (PaxoBUX MpoOIeM.

VYcBinoMseHe BUBYEHHS 1HO3€MHOI MOBM i HaOyTTs mpodeciiiHo-
CIpsIMOBAaHOi  IHIIOMOBHOI ~ KOMIIETEHTHOCTI €  3allOpPYKOK  TOJAJIBIIOq
npodecioHamzaiii 1 Oe3mepepBHOI CaMOOCBITH, IO 3a0C3MEYHMTh 3/IaTHICTH
MalOyTHBOTO (haxiBLs 10 JA1aJ0Ty 3 IHO3EMHUMU MMAPTHEPAMU Ta BMIHHS JIOHECTH 10
CIIBPO3MOBHHUKA CBO1 JyMKH, OOMIHATHUCS 1H(QOpPMAITI€I0 Ta pe3yabTaTaMU CIIBIIPAIIi.

BBaxkaemo, 1110 0JHUM 13 IPIOPUTETHUX HAMPSIMKIB ONTHUMI3allli Ta 1HAUBITyaTi3arii
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Oe3nepepBHOI MOBHOI OCBITH, MiJBUIICHHS €(EKTUBHOCTI KEPyBaHHsS HABYAJIbHUM
MPOIIECOM Y BIAMOBITHUX HABYAIBHHUX 3aKjaJaX € CTBOPCHHs Yd OCYyYaCHCHHSI
IpOrpam 1 HaBYAJIbHO-METOIUYHOTO 3a0€3EUEHHS.

Po3mipkoByroun mpo 0COOIMBOCTI BHKJIAJaHHS 1HO3EMHOI MOBH Y HEMOBHUX
HaBYAJIBHUX 3aKJIaJlax HEMOXJIUBO OOIWTH Taky NpoOsieMy, 3 SKOK CTUKAIOThCS
BUKJIaJa4l 1HO3€MHOI MOBHM — II€ BIJICYTHICTh a00 HU3bKAa MOTHBAIliS CTYACHTIB J0
BUBYCHHSI MOBH. 3a CY4YaCHUX YMOB, KOJM BCi PO3YMIIOTh 3HAYCHHsS 3HAHHS
1HO3€eMHHUX MOB, CTYACHTH HE MOXYTb HE YCBIJOMJIIOBAaTH BaXKJIIMBICTh BUBUYEHHS
MOBH JIJISl TTOJAJIBIIOTO YCHIITHOTO TPAIEBIAMTYBAaHHS Ta Kap €pPHOTO 3pOCTaHHS.
AJie Ha MPAKTHUIl YaCTHHA CTYACHTIB HE TOTOBA JOKJIAIaTH JI0 IOTO KOJAHHUX 3YCHJIb.
Came TOMY 3aBJaHHS BUKJIaJa4ya MOJATAaE B HEOOX1AHOCTI IIyKaTH €(hEeKTUBHI MUISTXH
M1JIBUIIICHHS MOTHBAIIli CTYJCHTIB.

B iHdopmMalliiHO-TEXHOJOTIYHOMY CYCIUIBCTBI KOMYHIKATUBHI BMIHHS € JTyXKe
BOXKIIMBUMHU sKOCTAMU. KomyHikaiisi crpuse He TIIbKHM OOMIHY i1HGOpMAIIIET,
OBOJIOJIIHHIO 3HAHHSAMH, a W YCTAHOBJICHHIO MI)XOCOOMCTICHUX CTOCYHKIB,
013HEeC-KOHTAKTIB, CHIBpOOITHUIITBA. Y BY3ax KpaiH 3axigHoi €Bponu iCHYIOTH
OCBITHI MPOTpaMy MaricTpiB KOMYHIKallii, Kl nepeadayaroTb BMIHHS CHIJIKYBaTUCA
NEKIJIbKOMa 1HO3EMHUMM MOBaMH. 3HAHHSA aHIVIICHKOI MOBH fK 3aralbHOBH3HAHOI
MOBHU MIKHAPOJHOTO CIIJIKYBaHHS € HEOOX1THUM KOMIOHEHTOM Mpo(deciifHIX BMIHb
1 HABUYOK y CyYaCHOMY CYCHUIbCTBI. TOMy 3aHSATTS 3 aHTJINACHKOI MOBM Ta 1HIIUX
1HO3eMHMX MOB TIOBHHHI, TMepul 3a Bce, OyTH CHOpSIMOBaHI Ha PO3BUTOK
KOMYHIKaTHBHUX BMiHb. Ha 3aHATTSIX 1HO3eMHOI MOBU BaXKJIMBUM € MOJICTIOBAHHSI
peabHUX CHTYallii CITUIKYBaHHS, A€ CTYAEHTH MOXYTh BiJIIpaIfOBaTH IICBHUI
npodeciiiHuii BOKaOyysip 1 Kiiiie, sKi CHPUSITUMYTh BBIWIMBOMY 1 TaKTOBHOMY
CHUJIKYBaHHIO. TAKTOBHICTb, EMIIATIIO 1 TOJIEPAHTHICTh MOKHA BUXOBYBATH Mij Yac
3aHATh 1IHO3EMHOI0 MOBOIO, MO/JICITFOIOUH Pi3HI CUTYAIl crijaKyBaHHs. [ 1, €. 21].

[inecnpsimoBane ¢GopMyBaHHS TpoQeciiHuX BMIHb MOXKE OyTH 3I1HCHEHO
NUISIXOM 3aJy4eHHs CTYJICHTIB O BIIpaB, 5KI TOETAlHO YCKJIATHIOOTHCS 1
YpI3HOMAHITHIOIOTBCS 332 3MICTOM Ta THUINAMH 3aBAaHb MPodeciitHO-TBOPUOT

,Z[i}IJ'IBHOCTi, HiHeCHpHMOBaHI/IM PO3BUTKOM MHUCICHHA Hi,Z[ 4aC BUKOHAHHA TBOPYHX
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3aBAaHb. Y PE3yNbTaTi 4YOro CTYJAEHTH OTPUMYIOTh 3arajbHi Ta CICIiaIbHI
koMmrieTeHmii. Jlo mepmmx BiZHOCSTHCS MIXKOCOOWCTICHE CIUJIKYBaHHS, HABHUKH
B3aeMOJil B coliyMi. J[o Apyrux — KOMMETeHIli, Kl 3a0e3MeuyoTh aJeKBaTHICTh
BUKOHaHHS TpodeciitHol misutbHOCTI cTyaeHTtamu [2, ¢. 106]. Bukmagadi iHO3eMHUX
MOB IOBHUHHI BOJIOJITH CYYaCHUMH OCBITHIMH TEXHOJIOTISIMH, 0 SIKHX BIIHOCSATHCS
OCBITHI TEXHOJIOTiI AaKTMBHOTO HaBYaHHS, IHTErpajibHI OCBITHI TEXHOJIOTII,
iHpOpMaTHBHO-KOMYHIKaIliiHi TexHoJorii [3, ¢. 29].

Takum 4uHOM, CydYacHe BHKJIQJaHHS 1HO3EMHUX MOB Iepeadayae
3aCTOCYBaHHSA PI3HOMAHITHUX MIJIXO1B, PO3POOJICHHS BIpaB, SKI O COpUSIIA HE
TUIBKH (DOPMYBAHHIO KOMYHIKATHBHUX BMiHb 1HO3€MHOIO MOBOIO, @ W PO3BUBAJIO
MUCJICHHS, TOJICPAHTHICTh, BBIWIMBICTh CIUIKYBAHHS, TBOPUMN MIAX1J Y BHUPIIIECHHI
npodeciiiHuX 3aB/laHb CTYJEHTAMH, a TAKOXK 3aKJIUKAJIO CTYJICHTIB JO CaMOCTIHOTO
HAyKOBOTO 1 MPOQECiHHOTrO MOImyKy. MDKIUCIUIUTIHAPHUA MiAXIJ y BUKIIAJaHHI
1HO3EMHHUX MOB JIO3BOJIUTh 3aCTOCOBYBaTH 3HAHHS CIICLIANLHUX TPEIMETIB Ha
3aHSATTAX  1HO3EMHOKO  MOBOIO,  BIANpalbOBYBaTH  cuTyalii mpodeciitHoro
CHUJIKYBaHHS, CIIPUSIOYN KOMYHIKaTUBHIN MiATOTOBIIl MalOyTHIX (DaxiBIIiB.

TakuM 4YHMHOM, MOYKHA CTBEP/DKYBaTH, IO JUISA YCIIIIHOTO BUKJIAAaHHS
aHTIIACHKOT MOBU 3a TMpOQEcCiiHUM CHPSMYBaHHSIM MOXJIMBO Ta MOTPIOHO
BUKOPUCTOBYBATH 1H(OpMAIIHI TEXHOJIOT1], OCKIJIbKA CY4aCHOMY IOKOJIHHIO
CTYJICHTIB HE€ 3aBXJM € IIKaBUM TpaJulIiHI MeToau BukianaHHs. [Ipote, ue He
O3Haya€, 110 BOHM aBTOMATUYHO TOKpamiath BUBYEHHS MOBHU. s Toro, mio0
pe3yabTaT iX BUKOPHUCTaHHS OYB yCHIIIHUM, HEOOXIJIHO, 1100 BHUKJIaga4, OyB rapHO
0013HAHUM 3 ICHYIOUMMH TEXHOJIOTISIMH Ta MOCTIMHO CIIAKYBaB 32 HOBHHKaMH, SIKI
MIPOTIOHYIOTh PO3POOHUKH, OCKIUIBKH CBIT Cy4acHUX 1H(GOPMAIIMHUX TEXHOJIOTIH

IIBUAKO 3MIHIOETBCS.
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CEPEJIHHOI OCBITH B JUCTAHIIIMHOMY PEXHUMI

Ouaiitnuk M. M.,

yuuTeNb (PI3UYHOI KYIBTYpH,

CHEIIaIICT BUIIOI KaTeTOPii, BANTEIb-METOIUCT
Juinposcekoro mineto Nel129 JIHinmpoBcbkoi MiCHKOT pajiy,
M. Jlainpo, Ykpaina

Cy4acHuil pO3BUTOK 1HPOPMALIIITHUX TEXHOJIOTIH 3HAYHO BIUIMBAE HA OCBITHIM
nmpoliec, 30KkpemMa Ha BHUKIaAaHHS (izuuyHOi KynbTypu. I[lepexim Ha aucraHIiiiHe
HABYaHHS, BUKJIMKAHUN TaHAEMIE€IO, BIMHOIO Ta IHIIMMU BUKJIMKAMU CYy4aCHOTO
CyCH1JIbCTBa, BUMArap MOIIYKY HOBUX METOMAIB Ta MiAXOJIB JI0 OpraHi3ailii 3aHsTh 3
G13MYHOT KyJIBTYpH, IO JO3BOJIATH MIATPUMYBATH (PI3UYHY AKTUBHICTH YYHIB Ta
CIIPUATH 1X 310POB’10.

PisHomaHITHI MOOIIBHI JTOJATKH, IHTEPAKTUBHI IJIATGOPMHU Ta BIACOYPOKH
BIJIKpUBAIOTh HOBlI MOJKJIMBOCTI JJISI BUKJIQJAaHHS (BiI3MUHOT KYJIbTYPH, JO3BOJISIOUU
BpPaxOBYBaTU 1HAMBIyaldbHI OCOOJMBOCTI KOXKHOTO Y4YHSI Ta POOMTH HaBUaJIbHUI
npoliec 0TI THYYKHUM 1 I[IKaBUM.

Bapto HaromocutH, 1m0 HaBYaHHS 4Yepe3 EJNEKTPOHHY CHUCTEMY MOTpelye
O1IbIIIE CAMOCTIMHOCTI, a SIKICTh 3JJ00yTTs 3HaHb 3aJ€KUTh BiJ] CAMOOPTraHi30BaHOCTI
YUHIB, TOMY TaKUil HOBMH JUIs JeskuX (opmaT HaBUYaHHS PO3BUBAE HABHUKH
CaMOOCBITH, CAMOOPIaHI130BaHOCTI Ta B1AMOB1AAIBHOCTI.

CTBOpeHHA cuTyallii ycriXy B YMOBaX 3aHATh (PI3UYHOIO KYJIbTYPOIO, CTA€E YU
HE HAWTOJIOBHIIIMM 3acO0OM IMiJIBUIICHHS MOTHBAIll Y4YHIB 1 CTBOPEHHS HI€BOI
B3a€EMO/II1 3 yUUTEIeM, 3aCHOBaHOI Ha JOBIpi1 [1].

Ha crorogni icHye Oarato ocBiTHIX miaTdopm, siKI TMOKJIWMKaHI TMOJETITUTH
poOOTy BUMTENS Ta NIABUIIMTH HABYAJIbHY MOTHBALIIIO YUHIB, 30KpeMa:

— nearpod (https://nearpod.com/), 3aBasku sIKiii y4Hi MalOTh MOXIJIUBICTh

BIJIBITyBaTH YPOKH, LIO0 MICTATh BIPTyaJibHY peanbHICTh, 3D-00’€kTH, cUMyISLii

265


https://www.facebook.com/groups/sch129fmp/
https://nearpod.com/
https://nearpod.com/

PhET rtomo;

— seesaw (https://web.seesaw.me/) — ocBiTHs maTdopma, mo 00’eaHYE B
OJIHOMY MICIll BHMCOKOSIKICHI 1HCTPYKIIli, aBTEHTHUYHE OIlIHIOBAaHHS, SKE CIPUSIE
rMOOKOMY HaBYAHHIO, 3aBISKH JIAaHOMY 3aCTOCYHKY VY4YHI MarOTh MOJKIIHBICTh
IPOJIEMOHCTPYBATH CBOE MUCJICHHS Ta MOIJIUTUCS CBOIMHU 3HAHHSIMHU, 11€5IMU;

— classkick (https://classkick.com/) mocrae sk omguH 31 CIOCOOIB
BIJICTE)KCHHS MPOTPECY YUHIB Y pEXKHUMI PEalbHOTO Yacy, KOJU BOHU MPAIIOIOTh Hajl
3aBAaHHSIMU, Ta MOKJIMBOCTI HaJaHHS 1M 3BOPOTHOTO 3B'S3KY.

[lin yac OHJAWH-3aHATH (PI3UYHOIO KYJBTYpPOI BHKOPHUCTOBYEMO BJACHI
ur(dpoBI1 OCBITHI pecypcH abo MaTepiaiu, siKi pO3MIIIEHI B EAAroriYHuX CIUIbHOTaX
Mmepexi [HtepHet. lle 1HTEpakTHUBHI 3aBIaHHS, CTBOPEHI 3a JOMOMOIOI0 OCBITHIX
IHTepHeT-CepBiciB, HampuKian, Takux sk: Google Forms, koHCTpyKTOp
IHTepaKTUBHMX 3aBaaHb LearningAps, npeseHTallii, CTBOPEHI 3a JIOMIOMOIOO
nporpamu Microsoft Office, eaekTpoHHI TAPYYHUKH 3 IPEAMETY TOIIIO.

Cepen pi3HOMAaHITTA JUCTAHIIHHUX OCBITHIX TEXHOJOTIM Ha Cy4aCHOMY eTalli
BBO)XAEMO 3a JOIIbHE BHOKPEMHUTH HaWOLIbII €(EKTHBHI TiJ Yac MPOBEICHHS
YPOKiB (P13UYHOI KYJIBTYpHU:

Ilpezenmayii 0o 3aname. lle mMoxxke OyTH Npe3eHTAIIS-JEKIlis, MPe3CHTAaIlis-
MOJIeNIb,  TPE3CHTAllisI-3aBJIaHHsA, MPE3CHTAIIA-TIACYMOK, Mpe3eHTAaIlis-BUCTYTI,
MpE3eHTallsI-TeCT. 32 MIHIMAJIbHY KUIBKICTh Yacy Y4YHI OJEpPXKYIOTbh MaKCUMyM
Hao4HO1 1HpopMarlii. MynbTUMEIiiHI pe3eHTallii BIUIMBAIOTh OJIHOYACHO Ha KiJbKa
KaHaJIIB CIIPUUHATTSA OCOOMCTOCTI Ta MAIOTh PsJl IepeBar, a came: 1HPOPMATUBHICTb,
KOMITaKTHICTh, €CTETHYHA Ta €MOIliiHa TPUBaOIUBICTh, HAOYHICTh, IHTEPAKTUBHICTD.
[Ipe3enraiiii, CTBOpEHi CaMUMU YUHSIMH, € OJHIEIO 13 (hopM camocTiitHOT poOoTH.

Bioeogpaemenmu BBaxkaeMo e()EKTUBHUM 3aCO00M aKTHBI3allli yBaru y4HiB,
3a0€3MeUeHHs] BI3yaJIbHOTO Ta aylaJbHOTO CHOpuUHHATTA. KpiMm Toro, e me
MOXJIUBICTh O3HAHOMJIEHHS 3 PI3HOMAHITHUMH BHJAMH CIIOPTY, HETPAIULIMHUMHU
3aHATTAMU (I3UYHUMH BIIPaBaMU TOILIO.

Bioeo-ypoku mo3BONAIOT, HAOYHO O3HAMOMHTHUCS 3 BUKOHAHHAM TEXHIYHUX

€JIEMEHTIB, HABUYOK, JIO3BOJISIIOTH YPI3HOMAHITHUTH 3aHSTTS, 3alllKaBJIIOIOTh YYHIB,
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TUM CaMUM MPUIICTUTIOIOTH IHTEPEC 0 3aHSTh 13 (HI3UIHOI KYJTbTYpH.

Bukopucmanns pecypcieé Inmepnemy MoXHa 3aCTOCOBYBATH JIJIsl CAMOCTIMHHIX
3aHATH 3 Y4YHSIMHU (PI3MUHMMHU BIpaBaMu, TECTYBaHHS 3HaHb y Taily3i (i3U4YHOI
KyJbTYpH Ta CIIOPTY TOIIIO.

Bioeokonghepenyii 3maTH1 3HaYHO MIABUIIUTH TPOIYKTUBHICTH POOOTH YYHIB,
3a0e3reuyroud iM Takl MOXJIMBOCTI, SK OCOOHCTE CIIUIKYBaHHS 3 YUYHTEIIEM,
CBO€YACHUI OOMIH HEoOXiMHOIO 1H(OpPMAIlIEI0 Ta CHUIbHY pOOOTY Hal OYIb-SKUM
3aBAaHHSAM BIJIJAJICHUX OJMH BiJl OJHOTO YYaCHUKIB HABYAJIBHOIO MPOIIECY.

Jlucmanyitinuti ypox — 1ue (opma opranizanii JUCTAHIIIHHOTO 3aHATTS, IO
MIPOBOJIUTHCS B TICBHUX TUMYACOBHX paMKax, 3a SKOi MeIaror Kepye 1HAUBITyaTbHOIO
Ta TPYNOBOIO AISUTHHICTIO YYHIB IIOJI0 CTBOPEHHS BJIACHOTO OCBITHBOTO MPOAYKTY 3
METOI0 OCBOEHHS YYHSIMH OCHOB JIOCHI)KYBaHOTO MaTepialy, BHUXOBAaHHS Ta
PO3BUTKY TBOPYMX 3A10HOCTEH.

YMOBU NPOBEJICHHS AUCTAHIIITHOTO YPOKY MOKYTh BIAPI3HATUCS 32 PEKHUMOM
B3a€EMO/IIi BUUTENS 3 YUHIMU: Y PEKMMI OHJIAlH 3 YYHEM, 110 OJHOYACHO IepedyBae
HAa aBTOMATH30BAaHOMY poOOYOMYy Micii; y pexuMi oduaiiH. Y 1bOMY BHMAJAKY
(dakTop MICIIE3HAXO/DKEHHS Ta 4Yacy HE € CYTTEBUM, TOMY IO BCS B3a€MOIis
OpTaHi3y€eThCS y BIAKIAACHOMY PEKUMI.

[TocmyroByBaHHS MYJIbTUMEIIMHUMH Ta KOMITIOTEPHUMH TEXHOJIOTISIMU B
rajxy3i (i3U4HOi KyJbTYpHU Ta CIOPTY JAO03BOJISE 1CTOTHO TMiJBUIIMTH HAOYHICTh
[UIIXOM BUKOPUCTAHHS TPUBUMIPHOI Tpadiku, 3ByKYy, MYJIbTHUME/ia Ta BiAMOBITHUX
iHTepdeiici. i TexHOJIOTi MOXYTh 3HAYHO 30araTUTH apceHall 3aCTOCOBYBaHUX
3ac001B (h13UYHOTO BUXOBAHHSI.

Buxopucranas 1udpoBUX TEXHOJOTIH y HaBUYaJbHO-BUXOBHOMY IMPOIIECl €
OJIHUM 13 BaplaHTIB pO3B'A3aHHS MPOOJIEMH, a MEPCIEKTUBHUM HANPSIMKOM PO3BUTKY
OCBITH B CY4aCHHUX peasisix BBAXKA€ThCs 3MilllaHe HaBuaHHs [2, ¢. 9-10].

3aBaskM 1HTEpAaKTUBHUM 1uiathopmam, Bigeoypokam, (iTHeC-gogaTKaM 1
TEXHOJIOT1SIM MOHITOPUHTY (DI3WYHOI aKTUBHOCTI BJIA€ThCSA MOTHMBYBAaTHU Y4YHIB J0
3aHATh CIOPTOM, KOHTPOJIOBATH BHKOHAHHS BIpaB 1 JaBaTH I1HIUBIIyaJIbHI

pexkoMeHanii. BukopucranHs oHIalH-3aCTOCYHKIB CHPUSE PO3BUTKY CAMOCTIMHOCTI,
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BIJIMOBIAANIBHOCTI Ta (OPMYBAHHIO 3JOPOBOTO CIIOCOOY KHUTTSL.

OpHak Ui yCIINIHOI peami3aiii JWCTAaHIIMHOTO HaBYaHHS 3 (Pi3ugHOI
KYJIbTYPH BaXKJIMBO IT1IBUIITUTH TEXHIYHI MOXJIMBOCTI YUHIB, PIB€Hb iXHBOI IIUPPOBOT
IPaMOTHOCTI, a TaKOXK 3a0€3MEeUNTH SKICHY KOMYHIKaIlll0 MIXK BUATEIEM, YUHSIMHU Ta
O0aTpkamMu. KoMIUIEKCHUN MAXIA JO OpraHizaiii AUCTAHIIMHOTO HaBYaHHS JI03BOJISIE
MIIBUIIUTH HOro e(EKTUBHICTh Ta CHOPUITH MIATPUMIN (PI3UYHOI aKTUBHOCTI
IIKOJISIPIB Y OY/Ib-SKHX YMOBaX.

JITEPATYPA

1. [HCTpyKTUBHO-METOAMYHI pekoMeHAalii MiHICTepCTBa OCBITH 1 HAayKH
VYkpainu mo0 oprasizaiii OCBITHbOTO MPOIECY Ta BUKIAJAaHHA (PI3UYHOI KYJIbTYypH
y 3aKJIaJiax 3arajibHOi cepeiHboi OCBITH y 2022/2023 HaBYaILHOMY POIIl.

2. Buxopuctanss 1uppoBUX TEXHOJIOTIHN y MPOIEC] 3MIIIAHOTO HABYAHHS B
3aKJIaJax 3arajbHOi cepeiHboi OCBITH: MeTod. pekoMeHia. / Komamnenko B. B.,
Map’enxo M. B., Cyxix A. C./ 3a pen. M. B. Map’enxo, A. C. Cyxix. Kuis : IIT3H
HAIIH VYkpainu, 2021. 87 c.
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TEXHOJIOI'Ti 3AITYCKY MOBJIEHHS JJ151 JITEX 3 OCOBJIMBUMUA
OCBITHIMU ITIOTPEBAMHA

OuabxoBcbka Ipuna IlerpiBHa,

CTapIIAi BUYUTEIIb,

BUUTEb-1€(PEKTOJIOT, JOTONE

Komynanbauit 3axnan «baraTonpodinsHuii HAaBYaIbHO-peaOUTITAlIHUN
1eHTp «Jlosipa» KpuBopi3bKoi MiCBKOi paan»

M. Kpuswii Pir, Ykpaina

AHoOTamiAa: VY cTarTli NpeACTaBIEHO BUKOPUCTAHHSA «TEXHOJIOTIH 3aIycKy
MOBJIEHHSI» B OCBITHBOMY IPOILECI JOMIKIIBHOTO HABYAJIBHOIO 3aKJIany MiJ Yac
KOPEKLIMHO - PO3BUTKOBHUX 3aHATh, SIK IHCTPYMEHT MEJAroriyHoi KOpEeKIi AiTeil
JIOIIKIBHOTO BIKY 3 OCOOJIMBUMU OCBITHIMHU MOTPEOaMH.

KurouoBi cjioBa: TeXHOJIOTi 3alMyCcKy MOBJIEHHS, KOPEKI[IHHO-PO3BUTKOBI
3aHATTS, 0coOnuBi ocBiTHI motpebu, KT, amamis, adazis, guTsuuil nepedpaibHUA

napasiiy, IOpYyIICHHs 1HTEJIEKTYaJIbHOTO PO3BUTKY, PO3JIaH AyTUCTUYHOTO CIEKTPY.

[TinBuiieHHs €(QEeKTUBHOCTI JIOTOMEANYHOI POOOTH 3 YCYHEHHS TSKKHUX
MOPYILLIEHh MOBJICHHSI y JAiTeld 3 OCOOJMBUMH OCBITHIMH TOTpeOaMH Ha JTaHUM
MOMEHT € OJIHIEI0 3 aKTyaJlbHUX TpoOsem B joromexaii . Ha cywdacHomy erarmi
PO3BUTKY CYCHIILCTBA, B IIEP10J BOEHHOTO CTaHY, KUIBKICTh JITEH, K1 MAlOTh TSHKKI
MOPYLIEHHS! MOBJICHHS, 30UIbIINMIIACSA MOPIBHAHO 3 MONEPEAHIM ACCATUIITTIM 1 Ma€e
TEHJCHLIIO /0 MOJAJbIIOr0 3pOCTaHHA. ToMy OCOONMBY yBary 30CEpeKE€HO Ha
3aCTOCYBaHHI B KOPEKI[IHHO - PO3BUTKOBIA POOOTI BUKOPHUCTAHHS JIOTONEIUYHHUX
TEXHOJIOT1i 3aITyCKy MOBJICHHS. 3aIyCK MOBJICHHS y JIIT€H 3 PI3HUMH MOBJICHHEBUMHU
MOPYIICHHSMU € CKIaQAHUM Ta OaraTOrpaHHUM TMPOLECOM, SIKUM BUMAarae
1HIUBITyJIBHOTO MiJIXO/Ty Ta BUKOPUCTAHHS PI3HOMAaHITHUX METOIMK.

MeToau Ta NpUMOMH 3aIIyCKY MOBJICHHSI IIPH aJIAJIil.

AJajlisi — TSKKE MOPYUIEHHS MOBJICHHS, BIJICYTHICTb a00 HEIOPO3BUTOK

MOBJICHHSI, SIKE€ BUHHMKA€ BHACIIJOK OPraHIYHOIO YPa)KeHHs LIEHTPaJbHOI HEPBOBOI
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CUCTeMH. AJjallii — CUCTEMHHMI HEJOPO3BUTOK MOBIICHHS, IPU SKOMY MOPYILIEH] yCi
fioro croponu ((hoHeTHKO-(hOHEMATHIHA, JICKCUKO-TpaMaTU4yHa, CHHTaKcuyHa). [1pu
ajajii MOBJIEHHS 30BCIM HE pO3BHUBAE€TbCS ab00 PO3BUBAETHCS 3 IPyOUMHU
BIIXWJICHHAMHU. B 3aJeXHOCTI Bil TOTO, SKIi MOBJICHHEBI IICHTPHU BXKE YpaKeHi
PO3PI3HAIOTH CEHCOPHY Ta MOTOPHY ajalliio.

OCHOBHI MeTOIM 3aIyCKY MOBJICHHSI IPH AJIAJIIL:

e CeHCOpHA CTUMYJISLIS — BUKOPUCTAHHS SCKPaBHX IrpalloK, My3UKH, 3BYKIB
JUIA 3aJly4€HHS yBaru AUTUHU (Hampukiad, rpa «Bragail 3Byk» — AWTHHA ciyxae
3BYKH Ta HaMaraeThCs BraJlaTH, KU 11€ 3BYK. ).

e ApTUKyJIsLllifHA TIMHAacTUKa — BIPaBU JJII PO3BUTKY PYXJIMBOCTI OpraHiB
apTUKYJSLIT (Hanpukia, Bupasa «l oiianka» — pyX sSI3UKOM YHU3-BIOpY).

e Po3BUTOK (pOoHEMATHUHOTO CIyXy — BIpaBM Ha PO3PI3HEHHS 3BYKIB
(manpuxian, Brpaa «IloBTopu 3a MHOIOY» — MIOBTOPEHHS 3BYKIB, CKJIa1B, CJIB).

e PO3BUTOK JIEKCUKH — 3ay4yBaHHs IMEHHHKIB, JI€CHIB, MIPUKMETHUKIB.

e GopmyBaHHS rpaMaTUYHUX KOHCTPYKIINA — CKJIaJaHHS MPOCTUX 1 CKIIATHUX
pEUECHb.

e JloroneauyHuii Macak — Macak OOJWYYS Ta OpPraHiB apTUKYJISALIl IS
CTUMYJIALIT M’131B (HAalIpUKJIIaJ], Macax IIIK Ta ry0).

Ipuiiomu:

e [rpoOBi: BUKOPUCTAHHS AUAAKTUYHUX ITOP, CIOKETHO-POIBOBHUX ITOP.

e BisyanbHI MiJKa3KU: KAPTUHKU, CXEMH, TaOIHII.

e PO3BUTOK 3B’SI3HOTO MOBJICHHSI: BHUKOPUCTAHHSI OIOBIAaHb, KAa30K JJist
PO3BUTKY 3B’SI3HOTO MOBJICHHSI.

Metoau Ta NpuiioMH 3aIlyCKy MOBJICHHS PU adasii.

Ada3zisa — posnaa MOBIEHHS, IPU SKOMY YacCTKOBO YU IIJIKOM BTPaya€eThbCs
MOJKJIBICTh KOPUCTYBATHCS CIIOBAMU JJII BUPAKECHHS TyMOK TIiJ 4ac CHiJIKYBaHHS,
npu 30epexeHnx (YHKIIAX apTUKYJSILINMHOrO amapary Ta ClyXy, JOCTaTHIX Jis
CHPUMHSATTS €JeMEHTApPHUX MOBJIIEHHEBUX 3BYKIB. [Ipu adasii BUALISIOTHCS OCHOBHI

BUIM MOBJICHHEBUX IMOPYIIECHb: CEHCOPHA, pEUENTHBHA, IMIOpecHBHA adasis
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(Hepo3yMiHHS MOBJICHHS HABKOJMILIHIX) 1 MOTOpHA, €KCIpecuBHa adasis
(mopyiieHHsT yYCHOrO MOBJIIEHHS). Ada3iio BHUSABISIOTE TMpPU  3aXBOPIOBAHHSIX
TOJIOBHOTO  MO3KY PI3HOT  €TIONOTii: CYIWHHUX, 3alalbHUX, MNyXJUHHUX,
TpaBMaTHYHUX YPAKCHHAX, aTPOIYHHUX IMpolecax y roJIOBHOMY MO3KY — XBOPOOi
[Tika, AnburefiMepa Toio. MoxyTh BUHUKATH KOPOTKOYACHI aaTUUHI HAMaIu MpH
CYyJIMHHUX IIepeOpalIbHUX KpHU3ax, MIFPEHSX, CHJICNITHYHOMY Hamnal (aypa).

OcHOBHI MeTOAHU 3aIyCKy MOBJICHHSI IPU adasii:

e JloronenuyHuii Macax — CTUMYJISIIiS MOBIICHHEBUX 30H.

e BiTHOBJICHHS apTUKYJIALIT — BIPABU HA PYXJIUBICTh MOBJICHHEBUX OPTaHIB.

¢ BigHOBNIEHHS JIEKCUKH — 3ay4yBaHHS CJIIB 3@ TEMAaTUYHUMHU IFPyHamMHu.

¢ BigHOBIEHHS rpaMaTUKK — CKJIaJaHHS PEUEHb 3a 3pa3KOM.

e YuTaHHs BroJioc 1 nepeka3yBaHHs TEKCTIB.

Hpuitomu:

e MeTo/ 3aMillleHHS: BAKOPUCTaHHS JKECTIB, MIMIKH JiJIsl iepenayl iHdopmarti.

e MeTo/ aHaoriii: MOPIBHSHHS HOBUX CJIIB 31 3HAHOMUMM.

e MeTos acorjamiu: BUKOPHUCTAHHS acoOI[laTUBHUX 3B A3KIB I
3amam’sITOBYBaHHS CIIIB.

MeTtoau Ta npuiioMu 3amycKy MOBJICHHSI NIPH IUTSA4YOMY LiepeOpajibHOMY
napaJiui.

JIII — 1ne cran, KWl BUHMKAE BHACIIIOK BIUIMBY Ha OpraHi3M JIUTHHHU
HeraTuBHUX (PaKTOPIB y MEPioJI 10 HAPOKEHHS, TI1]] Yac MoJIoriB a0 B MEpIi Micslli
KUTTA. BigOyBaeThCcs ypakeHHS THUX IUISHOK MO3KY, SIKi 3a0€3Me4yroTh PyXH Ta
yTpuMaHHs To3u. Po3naam, sgK NpaBUiio, CyNpPOBOMKYIOTHCS PI3HOMaHITHUMHU
NOPYIICHHSAMHU TICUXIYHOI AISUTBHOCTI, OCKUIBKM pyXaMm HAJIEKUTh BaXKJIMBA POJb Y
NCUX1YHOMY po3BUTKY. OKpiM pyxoBux 30H y miteit 3 JJLII MmoxyTs OyTu ypaxkeHi i
1HIIT JTIJITHKY TOJIOBHOTO MO3KY, IO TaKO HETATUBHO BIUIMBAE HA PO3BUTOK PI3HHUX
NCUXIYHUX (DYHKIIIH.

OcHoBHI MeTOAHU 3amycKy MoBJeHHs npu JALII:

e CeHCOMOTOpHA 1HTErpaLlis: MOETHAHHS PYyXOBUX 1 CEHCOPHUX CTUMYIIIB.
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e ApTUKyJSIiiiHA TIMHACTUKA: BIPaBU 3 BUKOPUCTAHHAM PI3HUX NPEIMETIB
(Jomatku, TpyOOUKH).

e PO3BUTOK JUXaHHS: AUXaJbHI BIIPABH.

¢ PO3BUTOK roJyiocy: 1HTOHAIIiMHI BIIPaBH.

Ipuiiomu:

e [rpoBa Tepamisi: BUKOPUCTAHHA IrpallioK, JISJIbOK [JIi MOTHBAIIi [0
MOBJICHHS.

e My3uKkoTepanisi: BAKOPUCTAHHS MY3UKH JJI1 PO3BUTKY MOBJICHHSI.

e ApT-Teparisi: MaJIOBaHHS, JITIJICHHS JJ1S1 BUPA)KEHHS eMOI[IN 1 JYMOK.

e dizioTepamiss: BOpaBM HAa  PO3BUTOK  JIPIOHOI  MOTOpPUKH,  (HI3UYHI
HABaHTA)KEHHS.

Metoau Ta nmpuiioMH 3amycKy MOBJIEHHS MPH PO3Jagax ayTHCTHYHOIO
CIIEKTPY.

Aytusm (posnan ayrtuctuyHoro crnektpy (PAC) — me cral, AKudl BUHUKAE
BHACJIIOK MOPYIICHHS PO3BUTKY FOJIOBHOTO MO3KY 1 XapaKTEPHU3Y€ETHCS BPOKEHUM 1
BCeOIUHMM Je(PiIuTOM COIIaIbHOI B3a€MOIi Ta CIUJIKYBaHHS. Moro HeMOXJIMBO
BUJIIKYBaTH, MPOTE€ 3 YacOM MOXHA CKOPUTYBaTH 1 afanTyBaTH AUTUHY O
COLIAJIBHOTO JKUTTA.

k1o kazaTu mMpIe, To ayTU3M — 1€ KOMIUIEKCHE TTOPYIICHHS PO3BUTKY, IS
SAKOTO BJIACTHBI PI3HOMAaHITHI MPOSIBU, IO BIA3HAYAIOTHCS 3 PAHHBOTO BIKY 1 MalOTh
cranuii mepedir. OAHOrO CUMOTOMY HENOCTaTHBO JUIsl BHU3HAUECHHS ayTHU3MY,
noTpiOHA HASBHICTh XapakTEpPHOI TpilaJu: TMOPYIIEHHS COI[aIbHOI B3a€EMOII],
KOMYHIKallii, 0OOMEKEHICTh 1HTEPECIB 1 TOBTOPIOBAILHUI periepTyap MOBEAIHKH.

OcHoBHI MeTOAU 3ammycKy MoBJeHHs npu PAC:

o [Ipuknaguuii anamiz moBeninku (ABA-Teparis): BUKOPUCTAHHS CHUCTEMHU
MIIKPIMIIeHb 11 PopMyBaHHS 0aXKaHOI MMOBEIIHKH.

e Crxiamui komyHikatuBHi 00MiHN (PECS): cucrema oOMiHy KapTHHKAMU ISl
PO3BUTKY KOMYHIKAIIii.

e ComiayibH1 1CTOpIi: BUKOPHCTaHHS KOPOTKHMX OIOBIJIaHb JJi1 HaBYaHHS
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COIIIaTbHIX HABUYOK.

e MeToauKa CEHCOPHOI 1HTErpallii: BUKOPUCTAHHS CEHCOPHUX CTUMYJIB IS
PO3BUTKY MOBJICHHS, HAMNPUKIAA, TAKTWIBHUX MaTepiaaiB i CTUMYJISIIl
MOBJICHHEBOi AaKTUBHOCTI.

e Metomuka TEACCH: wmeroro € pgomomora gitsm 3 PAC mocsrtu
MaKCHUMAaJIbHOT HE3aJI)KHOCTI Ta YCHIITHO (PYHKIIIOHYBATH Yy CYCHUILCTBI. JIJjIsl IhOTO
BUKOPUCTOBYIOThCSl ~ CIIELIalbHI  CcTparerii Ta NpuUAOMH, SIKI BpPaxOBYIOTb
IHIMBIAYyallbHI OCOOJIMBOCTI KOXXHOI JUTHHU. OJIHUM 13 KIIOYOBUX IIPUHIIMIIIB
TEACCH € crTpykTypyBaHHsS HaBKOJIMIIHBOTO cepenoBuina. lLle o3Hadae, mio
MPOCTIP, Y SAKOMY JIUTHHA BYUTHCA 1 MPOBOJUTH 4Yac, OPraHi30BaHO TaKUM YUHOM,
mo0  MiHIMI3yBaTH  JIUCTpakiii Ta 3poOMTH TIPOLIEC HAaBYaHHS  OUIBII
nepeadavyBanuM. Harmpukiaza, HaBYaJIbHUIA TPOCTIp MOKe OyTH PO3AUIEHUN HAa 30HU
JUTSl YATAHHS, TPH, BIAMIOYMHKY TOIIO.

Hpuitomu:

¢ BizyanpHa MiATPUMKA: BUKOPUCTAHHSA KapTUHOK, IPpadikiB, pO3KIIAIIB.

e PoJIbOBI IrpH: BIAIIPAIIOBAHHS COLIAILHUX CUTYAIIIi.

Meroam Ta npuiioMH 3amMyCcKy MOBJIEHHSI TIPM  NOPYIIEHHSX
iHTeJIEKTYaJIbHOT0 PO3BUTKY.

ITIP (mopymieHHs! 1HTENEKTYalIbHOTO PO3BUTKY) — II€ CTIHKE, SIBHO BHpAXKEHE
3HIDKEHHS M13HABATBHOT IISIIBHOCTI, 110 BUHUKJIO HA OCHOBI OPTaHIYHOTO YPa’KeHHS
[IEHTPaJbHOI HEPBOBOI cucTeMHu. llepeBaxkHO, iiie MOBa MPO ypaXEHHS TOJIOBHOTO
MO3KY.

Cryneni:

1. Jlerkwmit ctymins — F70 (1Q 50-69);

2. IMomipuwmii ctymins — F71 (1Q 35-49);

3. Tsoxkuii cryniab — F72 (1Q 20-34);

4. I'mu6okwuii crynine — F73 (IQ numxue 20).

OcHoBHi MeTOaM 3anycKy MoBJIeHHs mpu ITIP:

e BukopucTaHHs HAOYHOCTI: KAPTUHKH, PEMETH, JKECTH.

e [IpocTe mosICHEHHS: BUKOPUCTAHHS KOPOTKHUX 1 3pO3yMIIUX PEUECHb.
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e [loBTOpEHHs: OaraTopa3oBe MOBTOPEHHS MaTepiany.

e [HAMBIAYya IbHUM MiIX11: BpaXyBaHHS TEMITY 1 CTHIIIO HABYAHHS AUTHUHHU.

Ipuiiomu:

e Merox  acorjariu: BUKOPUCTAHHS  ACOI[IaTUBHUX 3B S3KIB IS
3amam’sITOBYBaHHS CIIIB.

e MeTo;, MHEMOTEXHIKM: BHUKOPUCTAHHS MHEMOHIYHUX MPUHOMIB IS
3amaM’ITOBYBaHHs 1H(popMaIii.

IKT (indopmaniiiHo-KOMII’IOTEPHi TEXHOJIOTII)

CydJacHe KUTTS HEMOXKJIUBO YSBUTH 0e3 KoM torepa. KoM orepu mBUAKO
VBIMIIUIM B HAllle >KUTTS. [HTepec IUTUHU [0 KOMII'IOT€pa BEJIMKUH 1 CIpaBa
J0pPOCIIOr0 HAIpaBUTH HOro B moTpiOHe pycio. Ha ganuii yac po3poOiisieThecsi Bce
Outbiie 1 OLIbIIE KOMITIOTEPHUX JIOTONEAMYHUX IMporpaMm, irop, 3aBlaHb, SKi
CIPHSIOTH 30aradyeHHIO CJIOBHHMKA, PO3BUTKY MOBJICHHS JiTEH, IMOKPAIIYIOTh
dboHemMaTH4He CIPUNHATTA Toilo. B YkpaiHi, B paMKaxX KJIACHMYHOI JIOTOKOPEKIIMHOT
pobOTH 3 AITBMHU 13 CEHCOPHOIO Ta CEHCOMOTOPHOIO aJlalli€lo, po3jiajgaMu
AyTUCTUYHOTO CIIEKTPa, 3aTPUMKOIO MOBJIEHHEBOTO PO3BUTKY 32 allaliuYHUM THUIIOM,
3aTPUMKOIO  TICUXOMOBJICHHEBOTO  PO3BUTKY, CHCTEMHHUM HEJIOPO3BUHEHHSM
MOBJICHHSI, = BUKOPHCTOBYIOTHCS  KOMIT'IOTEPHI  MpOTpaMH  HEHPOAKyCTHYHOI
ctumyisiii  «EmekTpoHHe BYXO. JlomammHiii ~ Jorormeny, «JlomarHiit
jgoromnen - AedeKToNIor», M0 pPo3pobiieHI YyKpaiHChkOl0 BueHoro B. Tapacenko
CIIBHO 3 aMEPUKAHCHKOIO KammaHiero Avid.

BucnoBku: TakuMm 4MHOM, BapiaTUBHICTh BUKOPUCTAHHS TEXHOJIOTIH 3amMyCcKy
MOBJIEHHSI B  KOPEKI[IHHO-PO3BHBAJIBHOMY  MPOLECI  J03BOJIAE  30UIBIIMTH
€(EeKTUBHICTD JIOTOMEIUYHOI JOTIOMOTH JITSAM 3 OCOOJIMBUMHU OCBITHIMHU MOTpEOAMH.
Buxopucranss joroneiMuHAX TEXHOJOTIH TiJ] YaC KOPEKIIITHO-PO3BUTKOBUX 3aHSThH
CTUMYJIIO€ 3aIliKaBJICHICTh JITEH J0 MOBJIEHHS, CIOHYKA€ JO KPaIloro 3aCBOECHHS
BUBUYEHOTO MaTepially, ypi3HOMaHITHIOE IPUHOMH 1 METOAM KOPEKIIHHOTO BILIUBY.

CIIMCOK JIITEPATYPHU:
1. buukoBa C. IO. InHoBamiiiHi TeXHOJIOTII AK 3aci0 IABHUILNECHHS SKOCTI

JJOIrOonICINYHHNX 3aHATh.
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2. Jloroncuxogorig: HaBy. moci6. / C. FO. Konommacra, T. B. Cak; 3a
pen. M.K. lllepemert. — KuiB: 3nanns, 2010. — 293 c.

3. Maptunenko I. Jloroncuxomorisa. Kypc nekiiii: HaBY. 1moci6. 3-€ BuI., BUIIP.
1 momoB. — Kuis: JIIA. —2019. — 120 c.

4. T'apkyma F0.®., Yepnmuna H.A., Manuna E.B. HoBbie undopmannonusie
TEXHOJIOTHH B Jlororneandeckoi padore. // Jloronen. -2004. -- No 2.
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275



Y]IK: 378.4
MEPEXIJI BIJ TPAJIULIIAHOI T'YMAHITAPHOI OCBITH JIO
JOMIHYBAHHSI TOYHUX HAYK Y BOJIOHCHKOMY YHIBEPCUTETI
HA MPUKJIAI JISIJTLHOCTI JYITKI TAJIBBAHI

Hignamamit Poctuciaas FOpiiioBuy
BHUKJIaJa4 Kadeapu ayaioBi3yalbHOTO
MUCTEITBA Ta BUPOOHUIITBA

13 «JIyrancpkuil HalliOHATbHUN YHIBEPCUTET
imeH1 Tapaca I1leBueHka»,

M. [lonraBa, Ykpaina

AHoTanisi: Y cTarTi po3rIAJal0ThCsl CYTTEBI 3MIHM B OCBITHIX MPIOPUTETAX
bononcekoro yxiBepcutety y XVIII cTomiTTi, cipyurMHEHi BIUIMBOM MPOMUCIOBOI
peBomtonii. Oco0nMBYy yBary NpUIUIEHO NEPEXOAY BiJ TPaAMIIHOI T'yMaHITapHOT
OCBITH JO TMEpeBaXaHHA TOYHMX HAyK, TakuX SK (Di3uka, EeJIEKTPOTEXHIKa Ta
anaroMis. LleHTpanbpHOO mocTaTTIO AociikeHHs € Jlyimki [aapBani — oauH 13
HaWBIIOMIIIUX YYEHUX CBOTO Yacy, IKMU BIITPAB BaXKJIUBY POJb Y 3MiHI OCBITHBOIO
HaMpsMY YHIBEPCUTETY Ta PO3BUTKY CY4acHOI eNeKTpodi1310JI0Tii.

Po3kputo ocHoBHi Oiorpadiuni acnexktu Jlyimxki ['anbBaHi, Horo HaykoBUU
IUIAX Ta BIUIUB BHUKJIA/Ja4diB HA (POPMYBaHHS MOTO HAyKOBOTO CBITOIJISAY. 30Kpema,
MIIKPECIICHO 3HAYCHHS TAaKWX BHUJATHUX TMIEJaroriB 1 HAYKOBIIB, sK SKormo
Bapronomeo bekkapi, [lomeniko I'ycmano I'aneani ta [[»xoBanHi AnTtoHio ["ammi.
[xHi iHHOBAIIiITHI MiIXOMM 10 HABYAHHS, 3aCHOBAHI HA MPAKTHYHUX JTOCTIHKCHHAX 1
€KCIIEpUMEHTAJIbHUX METOJIaX, CTanu GyHAaMEeHTOM Juisl nocsirHeHs JI. ["anbBaHi.

KurouoBi ciioBa: boJIOHCBKHI YHIBEpCUTET, €AeKTpo]i310J0ris, AISIBHICTH

JI. TanpBaH1, TBApUHHA €JIEKTPHUKA, TATHBAHI3M.

Y XVII cronitri BojgoHChkHil yHIBEpCUTET 3a3HAB 3HAYHUX 3MIH Yy CBOIX
OCBITHIX TPIOPUTETAX, CIPUYUHEHUX BIUIMBOM MPOMHCIOBOI peBodtomii. [licms

JOCSITHEHDb Y MIiATOTOBII IOPUCTIB, MEIUKIB, (DIJIONOTIB Ta MY3UKAHTIB, YHIBEPCUTET
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NEepeopieHTyBaBCS Ha BIPOBAKEHHS (i3uku Ta enekTporexHiku. lLleit mepion
BiI3HAYMBCS MOsABOO mparlk Jlyimki ['anpBaHi, SKUi pa3oM 3 TaKUMH BUCHHUMH, 5K
Aneccannpo Bonbra, benmkamin ®panxmin  Ta [enpi  KaBenaim, cTaB
OCHOBOITOJIO)KHUKOM CYy4YaCHOI €JIeKTPOTEXHIKH.

Jyimki TanpBani, 1Tamiichbkuil Jikap, aHaToMm, (iziosor Ta ¢i3uK, 3poOHUB
3HAYHUH BHECOK y PO3BUTOK ejekTpodizionorii. BiH mepuyuM A0CTiIUB €ISKTPUIHI
SIBUIIA Y )KUBUX OpPraHi3Max, 30KpeMa M s30B1 CKOPOUCHHS («TBAPUHHY CIICKTPHUKY ).
Moro mociipkeHHs BUSBUIA BUHUKHEHHS pI3HUIII TIOTEHIIAJIIB TPH KOHTAKTI
METaJIB 3 €JEKTPOIITAMH.

AHaJi3 ocTaHHIX aociaigxkeHb i myoOaikamiii. Hapasi icHye oOmexeHa
KUIBKICTh HAYKOBHUX NyOJiKalii 3 mpoOjaeMu JOCHiKeHHS AismbHOCTI JIyimki
["anbBaH1 K OAHOTO 3 MOJBHKHUKIB MEPEXITY BIJl TPAAULINHOI T'yMaHITApPHOI OCBITH
710 TOMiHyBaHHA TOYHHMX HayK y bononcekomy yHiBepcuteTi B X VIII cromitti. Cepen
HUX MOKHA BUJUIMTH KOJEKTUBHY MpAI0 1TATIHChKUX HAYKOBIB «Tucsya pokiB
Hayku B Itami: Jlyimxki I'ansBani» (Mille anni di scienza in Italia: Luigi Galvani)
(2007), mpams M. bpecanona «Jlyimki ['anpBaHi: BiIIaHICTh, HayKa Ta PEBOJIIOLIS
(Luigi Galvani: devozione, scienza e rivoluzione), (2011), JIx. I[Tanbkani «Bombrta.
Hayxka 1 xynbTypa B enoxy IIpocsitHuirBa» (Volta. Science and Culture in the Age
of Enlightenment) (1988), Padaene bepnadeo «Jlyimxki I'anpBani (1798-1998): mix
Oiosoriero ta MeaurmHo» (Luigi Galvani (1798-1998): tra biologia e medicina)
(1999), I'. Bekkapia «IIpo enektpuky. Jluctu. agpecoBaHi siCHOMY maHOBi» (A
proposito di elettricita. Lettere. indirizzato), 1. LleOpiit «E€Bponeiicbkuil yHIBEpCUTET
B ICTOPMYHOMY KOJOBOPOTI: BIJl MEPIIMX CTATYTIB 10 TpaHCHOpPMAILil CHOTOJACHHS
(2022), 1. Leopiit, P. ITignanuit «IlepenyMmoBr Ta OCHOBHI TEHJIEHIII yCTaHOBJICHHI
Bononcekoro yHiBepcurety» (2024).

Opnak, y BCIX BHIEO3HAYEHUX TMpaIgX HEIOCTaTHRO  BUCBITIEHO
dbyHIaMeHTalIbHI 3MIHA B OCBITHIX Opi€HTHpax BOJOHCHKOro mporecy 1 BIUIMB Ha
Hux nocrati Jlyimxi ["anbBaHi.

Merta craTTi — DOCHIAUTH TEpexXia Bl TPAIUIIIAHOT TyMaHITApHOT OCBITU 10

JIOMIHYBaHHSI TOYHUX HAyK y OOJIOHCHKOMY YHIBEPCUTETI Ha TPHUKIAl AiISTIBHOCTI

277



Jlyimxi ["anbBani

Jlyimxi ['anpBani 1Ba pa3u 3akiHuyBaB bomonchbkuil yHiBepcuteT. Ileproro
pazy y 1759 poky, konu BiH 3aKiHYMB BOJOHCHKHMI YHIBEPCUTET 3a CHEIIAIbHICTIO
6orocios's. | xoya BiH MaB BYeHMil cTymiHb, JI. [anbpBaHi KapAWHAIBHO 3MIHIOE
npodecito Ta 3HOBY 3aKiHUy€ BOJTOHCHKUN YHIBEPCUTET, OJIHAK BKE MOTO MEIUYHHIMA
bakynbTeT.

Jlyimxki TampBaHi po3mo4yaB HaBYaHHS Ha MeAUYyHOMY  (aKyiIbTeTi
Bononcekoro yHiBepcuteTy B 1754 poril Ta 3aBepIiMB HOro yepes M'sTh PoKiB. Y 1ei
nepioJi KJIIYOBY POJib y MOro (popMyBaHHI SIK HayKOBLS BiAirpas mnpogecop SAkormo
bapronomeo bekkapi, kMl MO€AHYBaB TPaJMIIIHY MEIULHUHY 3 HAWHOBIIIMMH
HAyKOBUMH BIAKPUTTAMHU. OCOOIMBUIA aKIICHT y CBOIM BHKJIaAAIlbKiN ISIIBHOCTI
bekkapi poOMB Ha JOCHIIKEHHA TBEPAUX CTPYKTYp OpraHizmy, IO pPi3KO
BIJIPI3HSIIOCS BiJl TyMOpaJibHOI Teopii ['inmokpaTa, maHiBHOT Ha TOM Yac.

BaxnuBuii BB Ha ocBiTy [anpBani MaB Takox JlomeHiko I'ycmano
INaneaum (1686—1775), npodecop Mmeauunoi Gpizuku B IHCTUTYTI Ta MallOYTHIM TECTH
ydeHoro. ["aneariiii He TuIIe YUTaB JIEKIii 3 OCHOB MEIUIIMHHU ISl IOKTOPIB HAyK, aje
W 3ampolllyBaB CTYJEHTIB JO CBOrO JOMY JJis TPOBEACHHS aHATOMIYHUX
PO3THUHIB - IPAKTUKH, Ky 3TOJOM MeperHsB 1 cam [ anbBaHi.

Cepen oci6, sxi BrumHYIM Ha mnpodeciiinuii msx Jlyimxi [ManbBani, OyB
takox Jl>xoBanHi ["ami, mpodecop akymepcrsa. Y 1782 pori ['anbBaHi 3aiiHsB Miclie
[Manmi, ycnankyBaBIIM MOro BUKIAAAIBKY POJb, 110 CTala BaXKIMBOIO BIXOKO B HOTO
kap’epl.Lli Tpu moctati (. bekkapi, . 'aneanmi ta /. ['aynl) manu BupimaibHe
3HAUYEHHS [UIs YHIBepcUTeTcbkoi ocBiTh. JI. 'ampBaHi B 1LI0O €MOXy 4YYyJIOBO
MIPEICTABIISIE IOCTATh 1HTEIEKTyala, CIIPUHHATINBOTO JJO HOBUX HAYKOBUX HATIPSMIB,
mo BuHUKIU MDK XVII 1 XVIII cromiTrsamMu 1, BogHOYac, OYB MIIHOIO OCHOBOIO
TPagUIIHHOI MEIUITUHY.

Marictepcbka pobota Jlyimki ['ampBani cTocyBamacsi OyJOBH JTFOACHKHUX
kictok. II Oyno ycmimuo 3axumeno y 1762 poui i JI. [anpBadi moyaB BHUKIanaTH
MenuiuHy B yHiBepcuTeTi. [lepmni podotu JI. 'anbBani Oynu npucBsSYeH] BUHSITKOBO

MOP1BHSHHIO.
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3akiHUMBIIM HaBYaHHS B YyHiBepcuTeTi Ta I[HCTUTYTI Hayk y bononsi
JI. TanpBaHi monaBaB 3asBKM Ha poOOTYy Yy JiKapHi, MO0 OTpUMATH MEAUYHY
npakTuky. 3okpema, JI. I'anbpBani BinBigaB Canrta-Mapis-nemnna-Mopte, ae 1moaaB
3asBy Ha MOCaJy aCHCTEeHTa, MpoTe ii Oyno BiaxmieHo. Ha macTs uepes KiibKka poKiB
(y 1764 pori) oMy T03BOJIMIINA 3aMiHUTUA CBOro BumMTens J»koBanHi AHToHI0 ["ammi,
akui npantoBaB y Cant-Opcodna.

OTpuMaBIIU CTYMHiHb JOKTOpa ¢inocodii Ta MeaunuHU, B aunHi 1759 poky,
JI. TanbBaH1 OMMHUBCS mepen BUOOPOM — OYTH MPaKTHUKYIOUHMM JliKapeM abo cTaTu
BHUKJIaJaueM yHiBepcuTeTy. JI. ["anpBani 3/11iiCHUB BUOIp HA KOPUCTH poJi nmpodecopa
YHIBEpCUTETY (1€ 3BUIBHSJIO MOTO Bij MEpeciigyBaHHS IIEPKBOIO, ajie M030aBJIsijIo
MEBHUX MaTepiajibHUX OJiar, KOTPi BiH MIr OTPUMATH SIK JTiKap-NpakTuK) [2, €.54].

3a cnpusiHHSA 3BeAeHoro Opara @panuecko, y 1762 poui Jlyimxki ['anpBani craB
ywieHoM Accademia dei Vari, mo crajgo BUPIIAIBHUM MOMEHTOM Yy HOro
aKaJieMiuHii Kap’epi. YK€ B CI4HI TOTO K POKY BIH BUT'OJIOCUB CBOIT MEPII MyOI1uH1
IIPOMOBH Ha JBOX 3aclJaHHAX AKajaemil HayK, a B 4YEpBHI IPEACTABUB CEPIIO
aucepTaiii s 3axucty B Archiginnasio 3 MeTOH OTpUMaHHA MOCAAM BUKIIAJava
YHIBEPCUTETY.

Moro HamosernuBa Tmpams He 3aJMIIMIACA HeroMiueHowo: y 1769 poui
["anbBani Oys10 MPU3HAYEHO HA TOCAly 3BUYAHOTO aHATOMa Ta JIEKTOPa 3 MEIUITUHHU.
VY 1766 poui 3BUIBHMIOCA Micle 30epiraya aHaTOMIYHUX KaO1HETIB [HCTUTYTY Hayk, 1
Accyntepis [HcTuTyTy BUCyHyna ["anpBaHi €JMHUM KaHIUJATOM Ha 110 TIOCATy.

3aBasaku miaTpuMil JloMeniko [aneariii BiH OTpUMaB II0 MOCAIy, CTaBIIU
TaKOK WICHOM O€HEIUKTHUHCHKOI akaaeMil.

Y 1768 poui BiH TOJOBYBaB Ha 3HAMEHHUTIM aHATOMIYHI BHCTaBli,
CIpaBXHbOMY 1I0Y, sIKE BiA0OyIOCSA B aHaTOMIYHOMY TeaTpi Archiginnasio.

VY 1782 poui JI. ['anpBaH1 oTpuMaB 1€ OAHY HMPECTUKHY Mocany: AcCyHTepis
OCHETMKTUHCHKOTO KOJIS/KY MpU3HAYMIA WOTO Ha Micie mpodecopa akyIiepcTsa.
CyvacHuku 3a3Haydany, o maicrepHocti JI. ['anbBaHi Matepi 3aBIAYYIOTh JIETIIUMHU
Ta OE3MEYHINMIMMU TIOJIOTaMH, BEJIMKA KIJTBKICTh CIMEH 3aBIAYyIOTh MOMY JITBMH, a

bononpss BuHECTA T'pOLIOBY BHUHAropoAy 3a 301JBIICHHS HACEJICHHS i, MOJKJINBO,
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HaBITh YeCTh OyTH BEJIIMKUM T'€HIEM, OCKUIBKU Yepe3 HeKBaNi(PIKOBAHICTh 1 HETOTJISI
HIIMX JiKapiB BOHU O 3aTWHYJIN Y MOMEHT IOSIBH Ha CBIT [2, C. 54].

Y 1771 poui BiH ToYaB MAOCHIIA 3 BHUBUCHHS M'S30BOTO CKOPOYEHHS 1
He3abapoM BiIKpUB (EHOMEH CKOpPOYEHHS M'sI31B MpenapoBaHOi xabu mia Ji€ro
EJIEKTPUYHOTO CTPYMY.

JI. TambpBaHl 3acHyBaB TIpM yHIBepcUTeTI JiabopaTopiro, Je pa3oM 3i
CTyJICHTaMH TPOBOMB TOCHTIIA. 3a3HAYNMO, 0 BIIKPUTTS TakuX jabopatopiit Oyma
Ha TOW Yyac 3arajbHOEBPONEHCHKOIO0 TEHICHIIIEIO.

B kinmi XVIII cTonitts anrmiicekuii anatom J[)xoH Bouin 10BIB eleKTpUUHY
MPUPOAY yJapy CKara, a IOTJIAHJICBKUI X1pypr 1 aHaTtoM J[>koH XaHTep 1aB TOUHHIA
OIKC MOTO0 €EKTPUYHOTO OpPrany (JIOCHiKeHHS nobdauniu cBit 'y 1773 porii).

BaxnuBoro Tte3oro0, Ha skiid JI. ['anpBaHi 0a3yBaB CBOIO Teopito, Oyia
dbyHIaMeHTaIbHA POJb EJIEeKTPUKU B IKUTTI Opra”i3My: TUIO, MO CyTi, Oyio
NPEICTaBICHO SK MalluHa, 37aTHA OOMIHIOBATHCS  EJIEKTPHUKOI0. Teopis,
npencrasiena JI. [anpBani, yepnana HaTXHEHHs 3 myOmikamii J[>koBanHi barticta
bekkapia ta mocminiB II’epa bepronona ne Cen-Jlazape ta ®@panuecko [Ixy3enme
lapnini, K1 CTBEPKYBaAIH, 10 «EJIEKTPUUHA piHA a00 BOTOHBY € YHIBEPCATIbHUM
MIPUHITUIIOM 1 1[0 caMe KUIbKICTh IPUCYTHBOI PITMHU BU3HaUYana crienudivni peaxii
[3, c. 39].

VY 1791 poui B «Tpaktari mpo CWIM €JIEKTPUKU MPU M'I30BOMY pycCi» OYI0
onricano 3pobisiene JI. 'anpBani pynnamentanpHe BIAKpuTTs. CaMi SBUIIA, BIAKPUTI
BUCHUM, TPUBAJIUN Yac y HAYKOBiH JiTepaTypl Ha3UBAIUCS «2alb8aHizmomy» (HaHui
TEPMIH 1 JIOC1 BXKMBAETHCS 1711 HA3BU JICSIKUX arapatiB Ta MPOIIECIB).

Aneccannpo Bonbra 3roiom cripaBe/UiMBO 3ayBakMB, 110 (PI3UYHO y 3APUTAHHI
JANKU TPernapoBaHOl a0 MiJ BIUIMBOM EJIEKTPUYHOIO pO3psAy He OyJo HIYOro
MIPUHITUTIOBO HOBOTO. SIBHINE €IEKTPUYHOT 1HIYKITIT, 30KpeMa TaK 3BaHUIN 3BOPOTHHIMA
yaap, Oyno neranmbHO gociimxeHe A. Maronom mie y 1779 pomi. Omnak Jlyimxki
T'anbBaHi Briepie po3ryIsHYB 1eil GeHoMeH He 3 mo3uiii $izuka, a sk dizionor. Horo
3aIfikaBWJia 3aTHICTh HEXKHBOTO OPraHi3My JAEMOHCTPYBAaTH XKUTTEBI peakiiii mija

JIEI0 €JIEKTPUYHOTO CTPYMY.
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Knacuuni excnepumentu ['anbBaHi 3akpimuid 3a HUM THTYN «O0aThKa
esniekTpodizionoriin. 3aBasku cepii peTeIbHUX AOCHTIKEHb BiH JINIIOB BHUCHOBKY
PO ICHYBaHHSI HOBOTO THUITY €JIEKTPUKH Ta ii YHIKaJIbHOTO JKepena. Llei mpopus OyB
JOCATHYTUH dYepe3 EKCHepUMEHTH 13 3aMKHYTHUMU JIAHIFOTAaMH, CTBOPCHHMH 3
IIPOBITHUX MaTepiajiB 1 METaliB, y MOEIHAHHI 3 MpernapaToM MpernapoBaHoi Kaou.

[Ticns cepii HaykoBux npochiiaiB JI. ['aapBaHi 3poOMB BHUCHOBOK, IO M'S3 €
CBOEPITHOIO OaTapeero JCHACHChKUX OaHOK, KOTpa 0e3mepepBHO 30YIKYETHCS TI€I0
MO3KY, 1 MepefaeTbcsi HepBaMH. Tak Hapojuiacs Teopis TBAPUHHOI €JIEKTPUKH, Ha
OCHOBI sikoi 1 Oyna 3acHoBaHa ejnekTpomenuuuHa. Ceped  MOCIIIOBHUKIB
00JIOHCHKOTO aHaTOMa BUSABHBCS AJieccanpo Bosbra [4, €. 71].

TakuM 4MHOM MU NPOCIIJKOBYEMO, 10 MOYMHAIOYU 3 MEPIIUX CTYACHTCHKHUX
JOCJTI/IIB TIPOSIBISIETHCS JKUTTEBA opieHTalist JI. 'anpBani: BIH 3aBXKIW 3aJIUILIABCS
HNEPEKOHAHUM NPUXWIBHUKOM XPUCTUSHCHKUX ILIIHHOCTEH, Ha SKUX IPyHTYyBaJjlacs
floro ocBiTa, TakuxX, sK (yHIZaMEHTalbHE 3HAYEHHS, 10  HAJA€TbCsA
EKCIIEPUMEHTAIbBHOMY METOAY B JOCHIKEHH1 IPUPOJIH, Ta 171esl, 1110 Memoro 3HaHHS
Mae OyTu TprOyTOK KOMIIaHii.

JI. TanbBaH1 NpoAOBKYBaB 001MMAaTH MPECTUKHI MOCAU B YHIBEPCUTETI aX 10
1797 poky. B mepion okymamii Itami Biticbkamu Hamoneona I, JI. 'ambBani OyB
3apEECTPOBAHUM [0 PEECTPY «IOUECHUX MpOo(ecopiBy», OIHAK, HE 3HAIOUU IOTO
(akTy, BIH EPEi3IUTh IO PIIHOTO MICTa, A€ y TpyaHi 1798 poky nomupae, mpoBIBIIA
OCTaHH1 POKU CBOTO JKUTTS BUXOBYIOUHM Ta HAaBYAIOYHM OHYKIB.

BucnoBku. Jlyimki [anbBani He numie 3poOMB HEOLIHEHHUN BHECOK Y
pPO3BUTOK bBOJIOHCHKOTO YHIBEPCUTETY, aje ¥ CYTTEBO BIJIMHYB Ha 3MIHY HOTro
OCBITHIX MPIOPUTETIB. 3700YBIIM CHOYATKy T'yMaHITapHy OCBITY Ta OTPHUMAaBIIU
CTYIIHb JJOKTOpa OOrOCiIOB’Sl — OJIHY 3 HAWMPECTHKHIMMX KBaji(ikaliid CBOTO yacy,
BIH HE 3YNUHUBCA Ha LbOMy JocsrHeHHI. JI. TanbBaHi 3HOBY BCTymUB 0
Bononcekoro yHiBepcuTeTy, IBOTO pa3y Ha MEIWYHHUM (QakyiabTeT, 1 micias Horo
3aBepIICHHs CTAaB He JIMIIE JIKapeM, a i aHaToMoM, ¢iziozorom i disuxom. Horo
BBAXKAIOTh OJIHUM 13 3aCHOBHHKIB €NeKTpodi310JI0Tii, TBOPIIEM BYEHHS PO

€JIEKTPUKY Ta IMMOHEPOM EKCIIEPUMEHTAIBHOT eIEKTPO(1310JI0T 1.
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Cepen HOro YMCIEHHUX NOCSITHEHb BapTO 3raJlaTd BUHAX1J T1HEKOJOTIYHOTO
Kpicia Ta po3poOKy METO[IB 3HEOOJICHHS MiJl Yac MOJIOTIB, Kl BPSATYBAIU KHUTTA
O0araThbOM >KIHKaM 1 HOBOHApo/pKeHHM. [lompu 3HaYHUN MOTEHINAT Y MpPaKTUYHIA
MEHIIMHI, 110 MIr O MPUHECTH HOMY BEJNUKHH 10Xi/, ['anpBaHi 3aMUIIMBCA BIpHUM
akaJeMiuHid aisibHOCTL. [l Hboro mpodecis BUKIagada Ta YHIBEPCHUTETCHKOTO
npodecopa Oyia BaKIUBIIIOKW 3a (IHAHCOBUN ycmiX. 3aBAsKA HOro BIUIMBY TOYHI
HAyKH TOCTYIIOBO IOYadM 3aiiMaTH MPOBIIHI MO3WIII B YHIBEPCUTETCHKIM OCBITI,

BUTICHSIOYM T'YMaHITapHI JUCITUILIIHU.
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VK. 796.799.5546
MOTHUBALIMHI YAHHUKHA YUYHIB CTAPIIUX KJIACIB 3AKJIA/IIB
3AT'AJIBHOI CEPEJIHbOI OCBITH
J10 ®I3KYJIbTYPHO-03/I0POBUYUX 3AXO/IIB

Ipuaenko €rop [MaBaoBuu

CTYJeHT Kadeapu Teopii Ta MeToAKU criopTy CyMCBKOTO JIep>KaBHOTO
nejaroriyHoro yHisepcutety iMmeHi A. C. MakapeHko

Ckpunka Ipuna MukoJiaiBHa

K..H. 3 (013MYHOT0 BUXOBAHHS Ta CIIOPTY, AOLEHT Kapeapu Teopii Ta METOAKH
criopTy CyMCBKOTO AEP:KaBHOTO IMEIaroriyHOr0 YHIBEPCUTETY

iMeHi A. C. MakapeHKo

AHoTamis. Y cTaTTi aBTOpaMHM BCTAHOBJICHO, II0 CTBOPIOBaHI JEP:KaBOIO
YMOBH ISl SKUTTS JIIOAeH cami 1o co0i HE MOXKYTh 3a0€3MEYUTH BHUCOKOTO PIBHS
ixHporo 3710poB's. IliATBEpIKEHO JaHl U0 poJib (PI3KYIBTYPHO-03J0POBUHMX 3aXOM1B
B IIKOJI TOJIATAE Y MOKPAIIEHH] PIBHSA COMATUYHOIO 3J0POB’Sl Yepe3 IiJIBUILEHHS
PYXOBO1 AaKTHUBHOCTI Ta PO3BUTKY CBIIOMOi MOTpeOM Yy 3aHATTIX (I3SUYHUMHU
BITPAaBaAMH.

BusnayeHo, 1mo 3 KOXHMM pPOKOM Bce Oulblie 1 Oulblie BiJIOyBa€ThCS
MOTIPIICHHSI CTaHy 3JI0POB’Sl JITeM IIKUIBHOTO BiKy. B pe3ynbrari mpoBeaeHOro
AHKETYBaHHSI cepe] LIKOJSAPIB CTApIIOTO MIKIJIBHOTO BiKY BCTAHOBUJIM NMPUYUHH, SIKI
CIIOHYKAIOTh JITEH J0 3aHITh CIIOPTOM 1 (PI3KYIBTYpPOIO B 11032 HABYAILHUN Yac

KurouoBi cioBa: Qpi3KynbTypHO-0310pOBYI 3aHTTSI, MOTUBALIIS, AITH CTapILIOTO

HIK1IJIBHOTO BIKY.

Kepyrounch crarrero 43 3akony Ykpainu «IIpo miciieBe camoBpsiIyBaHHS B
VYkpaini», Cymchka obnacHa paja NpuiiHsiIa 00JaCHy MPOTpaMy po36UMKY (i3utHOi
kyaomypu [ cnopmy B Cymcekiii oOmacti Ha 2017-2020 poku [4], nme cepen
CTpATEr1yHUX LJICH 1 MPIOPUTETIB PO3BUTKY (PI3UUHOI KYJIBTYpPH 1 CIIOPTY B PET1OHI
BIJI3HAYEHO MPOBEJEHHS (i3KyJIbTYPHO-03/I0POBUOI Ta CIIOPTUBHO-MACOBOI pOOOTH.
Ile BuMarae o0O0OB’S3KOBOrO TEPErJISINY CTABJICHHS BYMTENIB Ta (haxiBIliB, SIKI
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OpraHi3oBYIOTh MO3aKJIacHy poOOTy 70 (i3KyIbTypHO-03I0POBUYHX 3aX0/IB 3 METOIO
3aIlydeHHsl JiTel 10 pyXxoBoi akTuBHOCTI. OTXke, sIKOM TOCKOHAE 3M0poB’s Oyio B
IIEHTPl yBaru 3akjajiB 3arajlbHOi OCBITH, BOHO, WNMOBIPHO, B KIHIIEBOMY IiJICYMKY
cTasio O KpaliyuM y IIKOJISIPIB.

Merta gocaiIKeHHsI € BCTAHOBUTH Ta OKPECIMTH MOTHUBAIIMHI YMHHUKU 32
MaTepiajlaMi aHKeTYBaHHS B YYHIB CTapIIMX KJIACIB 3aKJaJiB 3arajbHOi CEepeaHbOI
OCBITH JI0 3aHITHh PyXOBOIO aKTHUBHICTIO.

BianoBigHo 10 METH pOoOOTH BUPIITYBAIMCS TaKl 3aBJIaAHHSI:

1. BU3HAYEHHSA OCHOBHUX MOTHBIB, SIKI CIIOHYKAIOTh YYHIB 1O AKTUBHOI y4acTi
y (13U4HIN aKTUBHOCTI

MeTtoau nocriIzKeHHsI MOKYTh BKJIFOUATHU:

1. AnkeryBaHHsi: [IpoBeeHHs onuTyBaHb cepell YUHIB JJs 300py JaHUX
po iXHIO (PI3UYHY aKTUBHICTh, YACTOTY Ta TPUBAJIICTh 3aHATh.

2. InTepB'to: ['MuOMHHI 1HTEPB'IO 3 YUHAMH, BUMTEIIMHU Ta OaTbKaMu JUIs
OTPUMAaHHS JIeTaldbHIIIOI 1HPOpMALlli PO MOTHUBALIIITHI YUHHUKY Ta Oap'epH.

3. CrnocrepesxkenHsi: 3a (i3KyJIbTypHO-O3J0POBUMMH 3aXOJaMH, B SKHX
OepyTh y4acTh y4HI, JJIS OLIHKU iIXHbOI aKTUBHOCTI.

4, AHaJi3 10KyMeHTIiB: BUBUEHHS MIKUTBHUX 3BITIB, MpOrpaM Ta IUJIaHIB
(b13KyJIBTYPHO-03/TOPOBYMX 3aXOMdIB I PO3YMIHHS KOHTEKCTY Ta yMOB, B SIKHX
MIPOBOSITHCS 3AHSITTSL.

[lepexin Hamoi KpaiHW JO PUHKOBUX BIAHOCHH ICTOTHO BIUIMHYB Ha CTaH
(G13M4HOI KyJIbTypu U CHOPTY, a came: 3’sBWjacs TEHACHIs 10 JIKBigamii
(G13KyJIBTYPHO-03I0POBUMX O0'€KTIB, CKOPOTHJIOCS BUPOOHHULTBO CHOPTHUBHOIO
YCTaTKyBaHHS ¥ IHBEHTApI0, CKacCyBaJiMi TMOCaau I1HCTPYKTOPIB-METOIMCTIB,
3HM3UJIACs MpolaraHja MacOBHUX 3aHATh (PI3UUHOIO KYJIBTYpOIO. AJle came B OCTaHHIM
9ac, CIOCTEPITaeThCsl TCHACHIIS Ha Kpallle, TOOTO B TAKUX TaTy3sX, IO CTOCYEThCS
PO3BUTKY CUCTeMH (PI3UIHO-0310POBUOT KYJIBTYPH ¥ CHIOPTY.

CTBOpPIOIOTBCSL CaMOCTIWHI CTPYKTYpH Yy BUIUISIAL acowiaiiil, denepaiiii mo
BUJIAX CIIOPTY, BIJKPUBAIOTHCSA (DITHEC-IIEHTPH, (POPMYIOTHCS TPYIU 3JI0POB'S,

OJICP)KYIOTh TIOIIMPEHHS HETpaauliiHl (opMU 0310poBYOi (HI3UYHOT KYJIBTYpH
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(IEHITHT, CTPETYMHT, KATAHHETHKA, CXITHI BUIU TIMHACTHKU ¥ 1H.), HAJIAroKEeHE
BUPOOHUIITBO CHOPTHUBHUX TOBApiB, 1HBEHTAPIO, BXXHUTI 3aXOJU IO IEpeopieHTalii
rajxysi Ha MacoBy (I3UYHY KYJBTYpPY Ha MPOTUBAry iCHYIOUOMY IMPIOPUTETY CIOPTY
BUIIUX JOCATHEHb.

OpmHak CTBOpPIOBaHI ACP)KABOKO YMOBU ISl KHUTTA JIIOJEH camil 1Mo cobi He
MOXYTh 3a0€3[EeYUTH BHCOKOIO PIBHS iXHBOTO 370poB's. CrHociO >KUTTA BTUIIOE B
co01 ICTOPUYHO BHHUKJINH 1 COIiaIbHO 00OYMOBIIEHU KOMIUICKC BUIIB MIsUITBHOCTI, 32
JIOTIOMOT'OI0 SIKUX JIFOJIU 33/I0BOJIBHSIIOTH CBOi MOTPEOH, a TAKOK KOMIUIEKC BIJIHOCHUH,
110 BUHUKAE B MPOIIEC] 1I1€1 TISUTBHOCTI.

O. Tomenko, A. CrapueHko [/], rojioBHa poyib (HI3KyIbTYPHO-03I0POBUHX
3aXO/IB B WIKOJI TOJIATA€ y TMOKpAIIEHHI PIBHS COMAaTUYHOTO 3JI0pPOB’S 4epes
MIJBUILIEHHA PYXOBOI AaKTUBHOCTI Ta PO3BUTKY CBIIOMOI MHOTPEOM Yy 3aHATTAX
¢13uuHuMu BripaBaMu. CHcTeMaTHYHE BUKOPHUCTAHHS (I3MUYHHUX BIpaB 3a0e3reuye
ONTUMAIbHUN 00’€M (13MYHUX HABAHTAXKEHB, 3MIIIHIOE CEPIIEBO-CYJUHY CHUCTEMY 1
MOKpAaIlye€ HEPBOBO-NICUXIYHY isJbHICTh. M’si30Ba AISUIBHICTH AKTHBI3YE MPOIIEC
OoOMiHY, CTUMYIIOE POOOTY CEpIEBO-CYIUHHOI 1 JUXAIbHOI CHUCTEM, 30UIbIIy€E
3aXMCHI peaxilii, MoKpaIrye poooTy TpaBHOI CUCTEMH, 301IbIIYE MPaIe3qaTHICTb.

[IpaBunbHe (i3UYHE BUXOBAHHS BEJIMKOIO MIPOIO CIPHUSE TOBHOI[IHHOMY
MICUXIYHOMY PO3BHUTKOBI IUTUHM Ta BAOCKOHAJICHHIO ii pyxoBux (yHKIii. Opranizm
BCEOIYHO PO3BHMBAETHCS, SKIIO CUCTEMATUYHO 3a3HA€ [1i PI3HOMAHITHUX (DI3MYHUX
HaBaHTAXXEHb, 30KpeMa (I3UYHUX BIOpaB, TOMY JJIS ONTUMAJIBLHOTO (HI3UYHOTO
PO3BUTKY CTapIIUX JIT€d HEOOX1THO BUKOPUCTOBYBATH PI3HOMAHITHI (Pi3KYJIbTYPHO-
0370poBYl 3ax0au. OCHOBHMMHM 3aBJaHHAMH (i3KYJIbTYPHO-03I0POBUMX 3aXOJIB Y
peXUMi HABUaJBLHOTO JHS €: AKTHUBI3AIIS PYXOBOTO PEXKUMY MdITEH MPOTATOM
HABYAJIBHOTO JTHS; TTOKPAIICHHS 3I0POB’Sl YUHIB Ta BJOCKOHAJICHHS KYJIBTYPH PYXiB;
3a0e3MedeHHs] TITi€HH PO3YMOBOI Mpaii ¥ MIATPUMAHHS ONTHMAIBLHOTO PIBHS
Mpare3 aTHOCTI B HaBUalbHIA JISIBHOCTI; (OpPMyBaHHS OpPTraHI30BaHHOCTI Ta
CBIJJOMOCTI JUCIHAILIIHH.

JI. TI. MatBeeB (1998) mpomoHye BuIIE BKa3aHi (I3KYJIbTYPHO-0310POBUI

3aX0JId OPraHi30BYBAaTH 1 HAMOBHIOBATH 3MICTOM Y BIAMOBIJHOCTI 3 HACTYIMHUMU
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OCHOBHHMH O3HAKaMH:

- BIZHOCHO BY3bKa CIPSMOBAHICTh MISUTBHOCTI JiTE€H 3 crHenu(piyHIM
BIUTMBOM Ha ()YHKITIOHAJIBHUN CTaH 1X OpraHi3My;

- Ha TPOBEICHHS BIABOAWTHCS HEBEIMKAa KUIBKICTh Yacy Ta BIJHOCHO
«YMOBHE» BUJIIJICHHS! YACTHH 3aHSTh;

- HEBHUCOKUH PiBEHb (PYHKI[IOHAJLHUX HAaBAaHTAXKECHBb Ta MEBHA MOCIIOBHICTh
¢dbopM 3aHATH B PEKUMI HABYAITBHOTO JTHS.

JloCHiTHUKY BUSIBUIIM, 1110 JIITH BUXOBYIOTHCS B YMOBaX HEJOCTATHBHOI PyXOBOi
aKTUBHOCTI, aj€ 3 BIKOM KUIbKICTb 4Yacy, BIJBEJCHHMX Ha 3aHATTA (PI3MYHUMH
BIIpaBaMHM, 3MCHIIIYETHCS, a HE HABMAKH, 10 MPU3BOAUTH IO 3HIKCHHS MOTPEOH Y
pyci Ta TOpYIICHHI B3aeMOAIl pAxy (PYHKIINA 1 CHCTEM IUTAYOTO OPraHi3My, IO
MOTIM BIIOMBAETHCS HA PIBHI PO3BUTKY BCI€I HAIIIi.

AHani3yloud pe3yJbTH MPOBEICHOTO OMUTYBaHHS CEpeJl BUXOBATENIB TPy
npaosxeHoro aHs T. I'Hitenbka, A. I'aBpmmrok, 2014 BCTaHOBWIIM, III0 OCHOBHUMH
dopmamu  (I3KYyIBTYPHO-03I0POBUMX 3aXOAIB y Tpylax IPOJOBKEHOTrO IHS Ha
CBOTOAHI € MpOryisHKH, GI3KYIbTYpHI mnay3u, «[omuHu GIBUYHOT KyJIbTYpH»
(CoptuBHi ToaMHM). 3TiIHO iX JIOCHIIPKEHHSM HaW4yacTilie MPOBOJATHCS
IPOTYJISIHKU Ha CBDKOMY TOBITP1 — Y 96,0% rpymn mpooBxKeHOTo JTHS, P13KyIbTYpHI
nay3u —y 77,0% rpyn, “T'onunau diznunoi kynerypu” y — 72,0%.

OcHOBHE (pi3MUHE HaBaHTAXEHHS, SK BIIOMO, YYHI CTapIIUMX KJIACIB
OTPUMYIOTbH IT1J1 YaC YPOKiB (QI3KYJIbTYPH ajie, JJIsl TPaBUIHHOTO (hi3MUHOTO PO3BUTKY
MIUIITKIB  TPbOX YPOKIB  (I3UYHOI KYJbTypU Ha THXKIEHb HE JIOCTaTHBO.
Bcranosneno, mo xopoury (i3uuHy MIATOTOBKY MArOTh JUIIE T1 JITH, SIKi, OKpIM
YpOKiB (PI3MYHOTO BUXOBAHHS, PETYJISIPHO 3aiMAIOTHCSI 111€ IBA-TPU pa3v Ha THKICHb
B CIIOPTUBHUX CEKI[ISX YU B JUTAYO-IOHAIBKUX CIIOPTUBHUX IKodax. OaHak 13 90%
JTEN 3 OCHOBHOI MEIMYHOT TPYIH B CHOPTUBHHUX CEKITISAX MIKUIT 3aiiMA€EThCS B MEXKaxX
VYkpainu He Oinbiie 43% miTel 4YOTHPHAMIATAPIYHOTO BiKy 1 He Outbmie 23%
HIICTHAALSTH, 1 CIMHAAUATUPIYHUX MJIITKIB, TPUYOMY 3 HHUX Maibke MOJOBMHA
3alMaeThCcs  (Pi3KYJIbTYpOr0 HeperyisipHo.[[nst 3’sicyBaHHS CTYIEHS TOIIMPECHHS

3aHATH (I3KYJIBTYPOIO 1 CIIOPTOM CepeJl YUHIB-CTapIIOKIACHUKIB B 1032 HaBYAJIbLHUN
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gac TepeayCiM Clia 3°sCyBaTH, SK y4YHI BUTPA4arOTh CBIM dYac, JJIS 9OrO MH
MPOBOAMIIM aHKETyBaHHs B IKojax micta Cymu Ta obnacti. Bchoro B aHkeTyBaHHi
B3SUTM Y4acCTh JIITH CTApIIOTO IMIKIJILHOTO BiKy — 86 0ci6. Ilepm 3a Bce Hac 1ikaBuIIa,
3pO3yMijio, KaTeropiss BUIBHOTO, ab0 TaK 3BaHOTO I03apo0odoro, vacy. Y Xxomai
aHKETYBaHHsI, MIPOBEJACHOT0 HAMHM, 3’SCYyBaJlOCs, 1110, 3arajioM, MPOBEJIEHHSM CBOTO
BUIBHOTO Yacy 3a/10BOJICHI Jinie 36,7% onuTaHuX.

Boanoyac My Hamaramucs 3’sCyBaTH il MPUYMHU, SIKI CIIOHYKAlOTh JITEH 10
3aHATH CIIOPTOM 1 (PI3KYJIBTYPOIO B 11032 HaBUYAJILHUN Yac, TOOTO 3’sICyBaTH MPUUUHU
KIPUMAHATTSY 1 KHENPUUHATTS» (PI3KYJIbTYypH 1 criopTy. TakuM YMHOM 3’sCyBajocs,
110 OLIBIIICTh AITEH, AK1 MOCTIIHO 3aliMatOThCs (P13KYJIBTYPOIO 1 CHOPTOM, € YICHAMHU
SAKUXOCh CIIOPTUBHUX T'YPTKIB UM CEKIii (Tadm. 1.).

Taoaunsg 1

MoTtuBauis A0 CIOPTUBHO-03/10POBYMX 3aHATH B micJsTHABYAJIbHHUH Yac

BBik | OcHoBHuil Apyruii 3a Tperiii 3a Motusu,
MOTHB BAKJIMBICTIO | BAXKJIMBICTIO Ha3BaHi
MOTHUB MOTHUB A0JATKOBO
Micebki 114 | ®i3. miaror. 30BHIIIHICTH Busnanus bopoTrba
HIKOJISIP1
(xJtomiti)
115 | ®13. miaror. Cnopr. 310poB’st [Tpupona
AKTHBHICTb
116 | ®i3. hpopma | CminkyBaHHA Konraktn PesynbTar
117 | 30BHIIIHICTb [Togpyra 310poB’s ToBapuctBo
Michbki 114 | @i3. hbopma | 30BHINIHICTH [TapTHep
IKOJISIP1
(miByaTa)
115 | 3oBHimHICTE | BpiBHOBaX. 310poB’s
116 | 3oBuimHicTh | ToBapucTBO Konraktn
117 | ®i3. popma | CniKyBaHHS 310poB’ 5 3a710BOJICHHS

[TouaTox (i3KyNBTYpHUX 1 CIIOPTUBHHUX 3aHSITH COPUUYUHSIOTH MEBHI MOTHBH,
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Kl MaloTh OyTHM BpaxoBaHl y mpomaraHal ¥ pekigami. Y XOAl OCIHITKEHHS
BCTAHOBJICHO, 1110 JITEH O MOYATKy 3aHATh CIIOHYKAIOTh, B OCHOBHOMY, TPU MOTHBU
(puc. 2.). ToOTo mpomaraHaucTChKa 1 pekinamMHa 1H¢popmarllii 000B’I3KOBO MOBHHHI
nependadaTd  BIAOMOCTI MIOJO0 MOKJIMBOCTEH TOKpAIlaHHS CTaHy 370pOB’Sl B
pe3yabTaTi CUCTEeMAaTHYHHMX 3aHATh. Taka iHdopmallis 37aTHa MPUBEPHYTH yBary 1
OyTH MPUYMHOIO NMOYATKY 3aHATh K JITeH TakK 1 JOPOCIUX.

[TopiBHsIbHUY aHaNi3 iHPOpMAIT MPO 3a3HAYEHY MAISUIBHICTH CBIAYUTH IPO
HAcCTymHe. Y CHOPTHMBHHMX IIIKOJAX 1 O30pOBYMX KIy0ax TpEeHEpChKO-
IHCTPYKTOPCBKHMI CKJaJ aKTUBHO HIATPUMYE MOTHBALIIO THUX, KOTpPl pO3MOYaIU
3aiiMatucs. Tak, pPECNOHAEHTH — IOHI CHOPTCMEHM 3aCBINYWIM, IO TMPO IIe
TOBOPUTHCSA MOCTIHHO (46,9%), nyxe yacto (25%), yac Big yacy (19,8% Binmnosineit).
Y4acHUKHM ONMUTYBaHHS, SIKE€ MPOBOJUIOCH B O3I0POBUYMX KITyOax, 3a3HAUMIIM, IO 3
HUMHM TIPOBOJISITHCS MOTHBAIIIMHI Oeciu mocTiiHo (35,6%), nepioguuHo (39,7%) abo

iakomu (13,2% Biamosiaei).

MOKPAIIUTH CTaH 310poB’s (36,5%)

JOCATTH BUCOKHUX CIIOPTHBHHX pe3YHBTaTiB
(31,2%)

CTaTU CUJILHUM, BUTpUBAIUM (24%)

Puc. 2. Tpu MOTHBH, 110 CIIOHYKAKOTH AIiTel 10 MOYATKY 3aHATH
Pa3om 3 TUM, pecriOHAEHTIB, KOTP1 3al€BHAIOTH, IO PO PETYJSIPHICT 3aHATh
MOBA HE BEJEThCS B 03JI0POBUMX KITyOax OuIblIe, HIK Y CIOPTUBHUX HIKoJax: 15,9%
1 6,2% BinnoBigHo. e MOXXHA TpaKTyBaTH SIK pe3epB MOAAIBIIONO YAOCKOHAIECHHS

IPOBEJICHHSI PEKJIAMHOI A1SUTBHOCTI B 03/I0POBUUX KITyOax.
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VY CHOpPTUBHUX LIKOJIAX MPOBOIUTHCS yCHA (hopMa Mpomnaranjiu: Jekiii, 0eciau,
mucnyta (10,3% Binmosinei). B o3gopoBunx kimybax momioHMX ¢GopMm poboTH HE
BUSABJIEHO. HaromicTh He3HauHa KIIBKICTh PECIOHJEHTIB, fAKI MPEACTABISIIN
o310poByi kyou (1,6%), 3acBigumiia JEMOHCTpPAIliIO0 BileoMaTepiaiiB, sIKa € J1€BOIO
y (opMyBaHHI CTIHKOI MOTHBAIlll /10 CHCTEMAaTHUYHUX (I3KYIBTYPHUX 3aHSTh.
binbuiicth pecrnoHAeHTIB Mepioi Tpynu Ha3Bada AISUIBHICTH: BiaMiHHOIO (36,4%),
ayxe xoporioo (26%), xopomoio (20,8% BiamoBiaei). binbiiicTh pecrOHACHTIB
Ipyroi rpynu Oyna CTPUMAHOI Yy BH3HAYEHI SKOCTI PeKJIaMU 1 BU3HA4YMIIA 1i PiBEHb
sk cepenniit (41,0% Binmosigeit). Y TOM ke vac, He3HAYHA KUIBKICTh BIAMOBIAEH
CBIIUUTH MPO HU3BKUM piBeHb pekiiamu (7%). Pelra pecrioHAEHTIB, Y TPUOIU3HO
oJHaKoBiN KiIbKOCTI (110 10%) manm po301KHI OIIHKHM SKOCTI i BU3HAYUIM PIBEHb
PEKIIAaMHUX MaTePialliB SIK: HIKYE CEPEIHBOTO, BUIIE CEPEIHBOTO Ta BUCOKHUH.

Pe3ynpTaTi mpoBEACHOr0 MOCTIKEHHS CBIIYaTh, IO MEpPEBa)KHA OLIBIIICTh
y4HIB cTapmux kiaciB (99,9%), mijg yac ypouyHUX Ta MO3aypOUYHHUX 3aHAThH (Ipymnax
MPOJIOBKEHOTO JIHA) BUABIISIOTH 3aLIKaBICHICTh A0 (I3KYJIBTYPHO-0310POBUUX
3axoAiB. OTpuMaHi JaHi BKa3ylOThb Ha HEOOXIMHICTH (I3KYJIbTYPHO-0310POBUUX
3aXOMiB B PEKUMI HABYAIBHOTO JHS, K O0OB’SI3KOBOTO TUIAKTHYHOTO KOMITOHEHTY
peamizaiii ¢I3MYHOTO BUXOBAHHS JITEH Ta YYHIBCHKOI MOJIOAI, IO POpPMyE OCHOBH
G13MYHOT KyJIBTypH OCOOMCTOCTI. Benukoi momynspHICTH cepel YYHIB MiJ dac
HaBYaHHA HaOynu — pyxJyuBi irpu (¢pyr0on, OackeTO0d), BOHM 3a peUTUHTOM Ha I
micii  y  39,7% xmonmiB  Tta  49,4%  miBuatok. Jpyruit paHr 3aiimae
«CrnopTuBHO-03/10pOBYa FOANHAY, ii BiABIAYE 29,2% xnommuiB 1 13,6% niuat. Ha III
Micil y AiBuaTtok «['iMHacTWkKa A0 3aHATh» 3 OCHOBHMX mpeameTiB (12,8%), a y
XJIOMIIIB — BUKOHAHHS (Pi3KynbTypHOI XBUIUHKH (9,9%). Binmosimal 3a peUTHHTOM
BU/IIB 3aHAThH 03J0POBYOI CIIPSIMOBAHOCTI HaBeJEH1 y Tad. 2.

MoTuBarllis — 1e He JIMIe MOTUBU, a W CHUTyaTUBHI ()aKTOpPH, TOOTO BILJIMB
pI3HHX Ionel, crnenudika MISUIBHOCTI W cuTyarii. ToMy HACTYIMHHM 3aBIaHHSIM
JOCIIKEHHST OyJI0 BUBYEHHSI 0COOJIMBOCTEN MOTHBIB Ta ()aKTOPiB, IO BIUIMHYJIM Ha
3aJlydeHHs YYHIB JI0 3aHATh (PI3UYHOIO KyJIbTypolo. Bu3HaumIm npoBi/iHI CUTYaTHBHI

(dakTopH, 110 BIUIMBAIOTh HA 3AJIyY€HHS YUHIB 10 (P13KYJIbTYPHO-03/I0POBUYUX 3aHSTh.
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Taoauuga 2

PeiiTuHr BUAiB Qi3KyIbTYPHO-0310POBYMX 3aX0/1iB

XJIOIMYUKHU JliBuaTka
. : (n=584) . (n=528) :
Bunx pyxoBoi akTHBHOCTI . MicIIe . MicIie
BIJIHOCHA BIJTHOCHA
KUIBKICTB, % KUIBKICTB, %

CnopTuBHO-0310pOBYA 29,2 1 13.6 1
roJfHa
®i3kynbpTypHa nay3a 7,9 V 7,2 VI
PyxnuBi irpu 39,7 I 494 I
®Di3KynbTypHA XBUIMHKA 9,9 11 8,1 V
I'iMHAcTHKA 10 3aHATH 4,6 VI 12,8 111
[TimoxiaH1 TPOTYISTHKH 8,7 v 8,9 | A/

VY pesynbTaTi IHTEpHpUTAIlll JAHWUX BUSIBJICHO OakaHHA OyTH 3JI0pPOBUM 3a
JIOTIOMOTOI0 03/I0POBYUX 3aXO0JIB B pexuMi HaB4YaiabHOTO JHA y 50,8% miBuatok 1
69,8% xmomuukiB. Hwxunii BiZICOTOK Yy4HIB, SIKi BBa)XarOTbh, IO BIABITYBAHHS ITHX
3aHATH JIOMOMOXKe 37100yTH mepemory 27,4% xmonuiB 1 13,1% naiBuar (puc. 2). B
pe3yabTaTi JOCTIKEHHSI BCTAHOBJICHO 11O, QYK€ Maja KUJIbKICTh OaThKIB IOJAOTh
OCOOMCTHN TPUKJIAA BEACHHS 30pPOBOTO CIOCOoOy KuTTs, Tak Jjume 11,6%
XJIOMYMKIB 1 8,9% AiB4aTOK OEpyTh 3 HUX MPUKIIAL. MeTa caMOCTBEPKEHHS UIIXOM
3aHATH Yy (I3KYJIbTYPHO-O3[IOPOBYMX  TIpyMmax  MIpOIO  BHSBISETBCA Y
xjomuukiB - 10,3%, y niBuatok Ha 2,2% wMenme. Cepen MOTHBIB 3aHSTh
(b13KYIBTYPHO-03I0POBUYOI0 JISJIBHOCTI B PEXUMI JHS Ha OJHE 3 MEPIIMX MIClb
MOCTaBWJIM CHUJIKYBAaHHA 3 Jpy3siMH, Ha 1o Bkazanu 16,1% mgiBuaTok Ta
16,4% xynonuukiB. 3 METOI 3MIIHEHHS 370pOB’s BIABIAYIOTh 3aHATTA 51,7%
JIBYATOK MOJIOJIIIOTO MIKUIBHOTO BIKY Ta 38,7% xjomuukiB. HeoOXiqHO Bi3HAYNTH,
M0 MOTHB 3aHATTA (I3UYHOIO KYJIBTYpOI JUIsl PO3BUTKY (PI3UYHUX AKOCTEH
(bakTHIHO ogHAKOBUH y XyomiiB (21,7%) 1 miBuat (11,9%).

BucHoBku

Pe3ynpTaTH mpoOBeNEHWUX JOCHIIKEHb JIO3BOJWIM BCTAaHOBHTH, IO B

OCHOBHOMY CY4YacH1 HITH HBYTb Ta HABYAIOThCS B yMOBAax TiMOJWHAMIii, TOMY
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CTBOpPEHHSI TIEBHMX yMOB Ta ypaxyBaHHS MOTHBIB CTapIIMX JAIT€Hd NpU Opranizarii
(b13KyJIBTYPHO-03IOPOBUMX 3aHATH 000B’s3K0Ba. 3aco0um MacoBoi iH(opMarii,
30KpeMa Mpeca, MOBHHHI OpaTH ydacTh y po3poOIli, opraHizaiii Ta BHUCBITJIICHHI
PI3HOMaHITHUX MAacCOBHUX 3aXOJiB, 3MaraHb, CIIPSIMOBAHUX Ha 3aJy4€HHS HACEJICHHS

710 aKTUBHUX 3aHATH 03/I0POBUYOI0 (DI3UYHOIO KYJIBTYPOIO Ta CIIOPTOM.

CIIMCOK JIITEPATYPU

1. Jlazopenko, C., Ckpunka, I., babauyk, lO., Woma, T., UYepenniuenko, C..
JlnHaMika pyxoBOI akTHBHOCTI Y4HIB 3aKJaiiB TOmKiIbHOI ocBith . Physical Culture
and Sport: Scientific Perspective, (1), 2023, C. 72-77.

2. JIsunoit M., Pubanko I1., 'anueBa B., KpacinoB A. Meroauka ynpaBIiiHHS
(13KyJIBTYPHO-03/IOPOBUYOI0 JIISUIBHICTIO B Cy4YacCHUX 3aKjaJaxX CEepeIHbOl OCBITH.
lleoacociuni Hayku: meopis, icmopis, inHosayitini mexuonoeii, 2019, Ne 4 (88).
C. 280-289

3. Jlykamyk, /[. BukopucranHs pyXJWMBHUX 1 CIOPTMBHHX Irop Ha YpOKax
G13MYHOT KyJIbTYpH SIK 3aci0 HaBYaHHS MIKOJSPiB. Maricrepchkuii HAyKOBUM BICHUK,
2021, Ne 37, C. 11-13

4, Pimennss Cymchkoi obmacHoi Pamyu BocbMe cCkiMKaHHS TIpo [Ipoecpamy
poszsumky ¢hizuunoi kymemypu i cnopmy B Cymcbkid ob6macti Ha 2017-2020 poxu
https://sorada.gov.ua/dokumenty-oblrady/rishennja-oblasnoji-rady/8-sklykannja/category/
240-rishennja-5-sesiji-26022021.html?download=8775%3A05-session-8skl-16

5. Pubanko II.®. C.B. I'Bozmeupka,JI.I. IIpokomoa CywacHi migxoaud [0
opraizaiii (pi3KyJIbTYpHO-0310pOBUOi poOOTH B 3akiagax ocBiTH. I[lemaroriuni
HayKd:  Teopis, icTopis,  iHHOBamiiHI  TexHojorii.  Cymm:  CymIITY
iM. A.C.Makapenka, 2016, Ne 3 (57). C. 156-161.

6. Ckpunika .M. MixHapoauuii A0CBiI MATOTOBKK (paxiBmiB  (Pi3udHOT
KyJIbTYpH Ta CIIOPTY JI0 BUKJIAJIaHHA B MIKOJIaX (aHAI3 HaBYAIbHUX I1aHiB). XKypHan
«OniMIiichKUi Ta mapaoJIMIIMCbKUNA copT», Bunyck 2, 2023, C.31-34.

7. Tomenko O.A., Crapuenko A.FO. T ®i3kynbpTypHa OCBITAa CTapIIUX

JOIIKIJIBHAT: 1HHOBAIMiHA TexHouoris: [MoHorpadis] Cymu : Bua-so , 2016. 189 c.

291


https://sorada.gov.ua/dokumenty-oblrady/rishennja-oblasnoji-rady/8-sklykannja/category/%20240-rishennja-5-sesiji-26022021.html?download=8775%3A05-session-8skl-16
https://sorada.gov.ua/dokumenty-oblrady/rishennja-oblasnoji-rady/8-sklykannja/category/%20240-rishennja-5-sesiji-26022021.html?download=8775%3A05-session-8skl-16

8. Bondar RZ, di Fronso S, Bortoli L, Robazza C, Metsios GS, Bertollo M. The
effects of physical activity or sport-based interventions on psychological factors in
adults with intellectual disabilities: A systematic review. J Intellect Disabil Res.
2020;64: 69-92. 10.1111/jir.12699. DOI PubMed

292


https://doi.org/10.1111/jir.12699
https://pubmed.ncbi.nlm.nih.gov/31833138/

YAK 37.015.31
PO3BUTOK TBOPUMX 3AIGHOCTEHN ¥ JITEN

Mymxap H. 1.

["onmoBHU cniemiaiicT BTy
PO3BUTKY OCBITH YIIPaBJIIHHS
ocBiTH YepHITIBCHKOT MICBKOI pajiu
M. YepHiris, Ykpaina

AHOTALIA: B CTaTTl PO3MJIAJAETHCS 3HAYEHHS PO3BUTKY TBOPUHUX 3A10HOCTEH Yy
TITeH, PO3KPHUBAIOTHCS OCHOBHI METOAM Ta 3acoOM CTUMYJIOBAHHS TBOPYOIO
MUCJIEHHS, 3HAu€HHs (OpMyBaHHS TBOpPUYOi ocobucTocTi. Bu3HaueHo crocodu
iHTerpailii TBOpYMX 3aB/laHb y HaBUAJIBHUU MPOIEC Ta POJib MEAaroriB i 0aTbKIB y
MIATPUMII Ta PO3BUTKY TBOPYMX 3110HOCTEN TUTHHH.

Kuro4oBi ciioBa: TBopui 3110HOCTI, PO3BUTOK KPEATUBHOCTI, CAMOBUPAKECHHS,

IrPOBI METOJUKHU.

HaBkonuimHid CBIT IyXe€ IIBUAKO 1 YacTO 3MIHIOETHCS, ajié TBOPYICTh
3QJIMIIAETHCS HE3MIHHOKO 1 HEMOXUTHOIO MPOTIroM OaraThOX CTOJNITh. BUXOBaHHS
TBOPUYOCTI J1a€ HaM 3Mory (popMyBaTH Ti 3710HOCTI, K1 TOBUHHI OyTH B JIIOAWMHU HA
MoYaTKy ii CAaMOCTIMHOTO >KUTTS, JJIs 11 Kpamioi Opl€HTallii B Cy4aCHOMY JOBKLLII.
[IpobGiiema po3BUTKY TBOPYHUX 3/11I0HOCTEH OCOOMCTOCTI € OJIHIEIO 13 LEHTPAIbHUX Y
Nearoriii, OCKUIbKY MPOTPeC CYCHUTLCTBA — 1€ IUISX MOCTIHHOT TBOPUYOCTI, TOJaHHS
CTEPEOTHIIIB 1 BUPOOJICHHS] HOBUX, HECTAHAAPTHUX, YACTO HECOIIBaHUX |3, c. 34].

TBopui 3mi0HOCTI [diTe Yy TICUXOJOTO-TIEAAroTiuHIi HayIli € JIOCUTh
MOMIMPEHUM TPEAMETOM sl JochikeHHs. Jlyxe dacto B OyAeHHIN CBIIOMOCTI
TBOpYl 3710HOCTI OTOTOXHIOIOTHCS 31 3M10HOCTAMH 10 PI3HUX BHUIIB XYJIOXKHBOI
TISTBHOCTI, @ caMe, BMIHHS MaJlIOBaTH, CKJIAJaTH BIpII, MUCATH MY3HKY TOIIO.
Od4eBuaHO, IO JAHWUN TEPMiH TICHO IOB’S3aHHMM 3 MOHATTSIM «TBOPYICTBY, «TBOpYA
TISTBHICTE» (TOOTO, CTBOPEHHS YOTOCh HOBOTO). Ta Ha CHOTOJHIINIHIN J€Hb, TBOPYL

3M10HOCTI, X PO3BUTOK — II€ HOBHI TOTJISA Ha HaBYaHHS AiTel . OCKUIbKU, BMIHHS
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NpUiMaTi HECTaHAAPTHI PILICHHS, 3MIHIOBATUCH, HISITH KPEaTHBHO — II€ BUMOTra
CY4YacHOTO CBITY, JUIsl €pEKTUBHOTO (DYHKIIOHYBAHHS B CUCTEMI JIIOAMHA-TISTIbHICTb.
Kpim Toro, came TBOpYl 3A10HOCTI, MOXKYTh 3a0e3meunTu (OpMyBaHHS IIE OJHIET
KOMITIETEHIII] — 11¢ KOTHITUBHA THYYKICTh [5, c. 153].

Bosnoniroun  KOTHITMBHOIO  THYYKICTIO,  OCOOHMCTICTb  3MOXE  JIETKO
3aCTOCOBYBaTH CBOIO KpPEATHUBHICTh 1 BHPINIYBaTH CKJIagHI 3aBAaHHA. Teopiro
TBOPYOTO PO3BUTKY OCOOMCTOCTI po3pobisiin B cBoix mparlsix [[. b. boroseiencrka,
H. B. Jpyxwunin, A. Macnoy, K. Pomxkepc. Pi3Hi acnexktu TBOpYOTO PO3BUTKY
ocobucrocTi BucBiTiieHo B npaisix JI. C. Burorcekoro, O. C. I'azmana, b. M. Temnosa
Ta 1HIMMX. PO3BUTOK PI3HUX HANPAMKIB JUTAYOI TBOPYOI AISIIBHOCTI MPEACTABIICHI B
nociimxeHusx @. bappon, Jx. Indopa, K. B. Teitnop, B. Toppenc, B. ®panki.
[{ikaBUMH Cy4aCHUMH IICHXOJIOTIYHMMH AOCTIIKeHHsIMU € Teopid . Mapuep, Ta ii
MOTJISIZIM HAa BUXOBAHHSI Ta HABYAHHS JIITEH.

Mera crarTi: TpoaHamizyBaTH Cy4yacHI MIAXOAM JO PO3BUTKY TBOPYHUX
3110HOCTEN AITel; BA3HAYUTH 1X POJIb [ AITEH y MallOyTHbOMY.

[TpoGnema TBOPYOro PO3BUTKY OCOOHMCTOCTI Ta ii MPOSIBY B IrPOBiil MISIIBHOCTI
0 IBOTO JHS 3aJMIIAETHCS AKTyalbHOIO y IICHXOJIOrO-NEJAroriyHii Teopii Ta
npakTuill. 3M10HOCTI, K 3a3Hadae ['OHYapeHko, aBTOp «BemuKoro meaarorivHoro
CIIOBHHKA», — II¢ CTIWKl I1HAWBIAyaJlbHI TICUXI4HI BJIACTUBOCTI JIFOAWHHU, SKI €
HEOOX1JHOK BHYTPIIIHBOK YMOBOIO 1i YCHINIHOI JisibHOCTI. B 31mi0HOCTAX
HOEIHYIOThCS IPUPOJIHE U conianbHe. [IpupoaHo0 0cHOBOIO € 3a1aTku. CyKyHHICTb
3110HOCTEN Ha3MBalOTh 00JapoBaHICTIO. BU3HAYaabHUM B PO3BUTKY 3I10HOCTEN €
YMOBU KUTTS 1 B3a€EMOJIISI 3 HABKOJIMIIHIM CcepefoBUIEM. 3A10HOCTI JIFOAUHU
PO3BUBAIOTHCA B MPOIECI 3aCBOEHHS HEIO CYCIIIBHOTO JOCBIy, BUXOBAaHHS i
HABYaHHS, B MpOIECl TPYA0BOi AisibHOCTI. KoKHa 3/10HICTh CTAaHOBUTH CKIIAJIHY
CUHTETUYHY SIKICTh JIIOAWHHU, B SKIM MOETHYIOTHCS OKpEeMi TICHUXIYHI BJIACTUBOCTI
(4yTIHBICTh, CHOCTEPEKIMBICTH, OCOOJMBOCTI  TMaM ATi, ySIBU, MUCJICHHS).
OCHOBHMMHU TIOKa3HMKaMU TBOPYUX 3A10HOCTEH € MIBUAKICTH 1 THYYKICTh JYMKH,
OPUTIHAIBHICTh, JOMMTIUBICTh, TOYHICTH 1 CMITHBICTSH [2, ¢. 9-10].

['pa — 11e 3axo1UIOr0Ye 3aHATTS JJIA IITEeH, 1 pa30oM 3 THM, 1€ BaXJIUBUM 3aci0
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BUXOBAaHHSA Ta PO3BHUTKY. BKitouaroum rpy B TEAaroriqvHO-pO3BUBAIOYHI TIPOIIEC,
IICUXOJIOT YW BUXOBaTeNb, BUYWTEIh HABUa€ JMITEH TpaTUCs, CTBOPIOBATH,
danTazyBatu. 3a BucioBoM A.C. MakapeHka BUYUTH «JI00pOi Tpu», I SKOi
XapaKTepHI: BUXOBAJIbHO-TII3HABAIbHA LIHHICTH 3MICTYy, MOBHOTa Ta MPABUJIBHICTH
B1JI00OpaXyBaJIbHUX YSIBJICHb, MOIJIBHICTh, aKTUBHICTh, OPraHI30BaHICTh 1 TBOPYMIMA
XapakTep, J0OPO3UUIMBICTh B3AEMHUH 1 IO3UTUBHA HAJIAIITOBAHICTD JiTeH [4, c. 24].

[Tpu yBakxHOMY pPO3TJIsiAl MOBEIIHKUA JIOJUHH, 11 «BKJIIOUEHHS» B OYIb-sKii
ranxysi, BUJIUISIOTh JJBa OCHOBHI BUIU JiSTIbHOCTI:

o BIITBOPIOIOYA 200 pENpoayKTUBHA (TaKUid BUJ JISJILHOCTI MOB’I3aHUH 3
aM’SITTI0, CYTh I[bOT'0 MPOLIECY MOJSATae y BIATBOPEHHI a00 MOBTOPEHHI BXKE paHille
CTBOPEHMX 200 BUPOOJICHUX paHillle MPUIHOMIB TOBEAIHKU UM JIii);

o TBOpYA AISUIBHICTB, PE3YJIBTATOM SIKOi € CTBOPEHHSI HOBUX 00pa3iB abo
I (B OCHOBI IILOTO BUJY AISTILHOCTI JI€KAaTh TBOPYI 3/11I0HOCT1).

[ToHSATTS «3A10HOCTI» TICHO TOB’SI3aHE 3 MOHATTSAM «TBOPYICTHY», OCKUIBKU B
npoleci TBOPUYOi MAISUTBHOCTI HE JIMILIE CTBOPIOETHCS IIOCH HOBE, a Iie Iie M
MPU3BOAUTL /IO BUSIBJICHHS HOBHX CIIOCOOIB 1M, KpEaTUBHOTO pearyBaHHS Ha
BUKJIMKU CY4YacHOi peaIbHOCTI, HOBE CTaBJEHHs A0 aiiicHocTi. lle pymriiitHa cuia
mporpecy.

Buznauaroum mo