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BLENDING LOGISTICS AND DELIVERY OF WOOD
TO THE CONSUMER

D. Levkin
PhD, Senior Lecturer in department of higher mathematics
Kharkiv Petro Vasylenko National Technical University of Agriculture

O. Makarov

candidate of physical and mathematical sciences,
associate professor in department of applied mathematics
V.N. Karazin Kharkiv National University

A. Levkin
PhD, associate professor in department of cybernetics
Kharkiv Petro Vasylenko National Technical University of Agriculture

UKRAINE

Forestry plays an important role in Ukraine's economy. The paper considers the
logistics of logging and the choice of timber transportation route from logging
companies A and B to logging factory C. Depending on the value of transport costs,
the optimal route of timber is found. Issues of freight traffic in the city are considered
in [1].

Let a given forest strip be | . At the ends of the forest strip there are two logging
enterprises A and B. Delivery of 1 m® of wood from one running meter of the forest
strip from point A — p UAH/m?3, and from point B — g UAH/m3. The cost of extracting

1 m3 of wood from one running meter of forest belt is — K UAH. What proportion
should the forest strip be divided to optimize the cost of extraction and delivery of all
timber?

2

: ) ) . a
The cost of the first section with the lenth a is: A = K— UAH.
2

Delivery to the factory from point A is pma UAH. (m — coefficient depending
on the amount of wood on each meter of the forest strip). Similarly, the costs of the
(1-a)

2

second site are A, =K and the delivery — gma. Total cost of extraction and

delivery of 1 m? of wood:

Ka’ (1-a)

S(a):TJr pma + KT+qm(I—a).

1 —
Minimum S(a) ia achieved at a=5(l +Mj provided that m|q— p|<1.
K
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Find the difference between the optimal strategy and the case when only one
logging company operates, for example, company A (if p < Q). Then the optimal cost

of extraction and delivery of 1 m3 of wood is :

K (, m(p-q) ) ml m ,
— | '+———|+—(p+q)——(p- .
[ e S (pra)-——(p-q)

Kl
And the delivery of 1 m?® timber from point A is 7 + pml .

Thus, the economy will be:

K m’(p-q)° | ml m )
— | P-——+—(p-q)+—-(p-q)".
4( K* 2(IO ) 2K(p )

If the capacity is proportionally placed between enterprises A and B, then the
forest strip will be processed in the shortest possible time. Issues of business
management of agricultural enterprises are considered in [2].

The result of the research can be summarized as an arbitrary number of forests
and logging companies. This will optimize the cost of logging and delivery of wood to
logging factories.

References:

[1] Vojtov, V., Kutiya, O., Berezhnaja, N., Karnaukh, M., Bilyaeva, O. (2019). Modeling of reliability of logistic
systems of urban freight transportation taking into account street congestion. Eastern-European Journal of
Enterprise Technologies. Ne 4(3). P. 15-21.

[2] Levkina, R., Kolomiec, N., Hirzheva, O., Levkin, A., Khloponina-Gnatenko, O., Petrenko, A., Riasnianska, A.
(2018). Upravlinnia pidpriemnytskoiu diialnistiu. Kharkiv. 256.
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UKRAINE

Waste reduction is a key challenge for the sustainable development of the food
industry, so reducing it is a pressing issue for most businesses in the industry. Waste
recycling and utilization is a strategic goal for each company, which involves the
involvement of innovative technologies based on the evaluation of decisions in
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reducing the cost of finished products, minimizing raw material losses, increasing the
yield of finished products.

Despite the importance of this issue for the world community in the food
industry, the connection between efficient resource-saving and environmental
technologies of waste processing, disposal of by-products in the scientific literature
is given limited attention.

One of the priority areas for alcoholic beverage and wine and cognac production
is the production of crushed oak wood from pyrolyzed wood waste. The formation of
pyrolyzed wood waste in the process of generating air-smoke mixture involves the
use of wood chips of hardwoods — oak, which has a positive effect on the composition
and concentration of smoking agents, reducing resin formation and increasing
organoleptic characteristics [1, 2].

The aim of the work is to determine the prospects of pyrolyzed wood waste for
the production of alcoholic beverages.

For pyrolysis we used technological chips of hardwood species — from oak wood
of large fractions — (6x12x3)-102 m. The initial mass fraction of wood chips moisture
before loading into the smoke generator was — W1 9.42 %. Before pyrolysis, the chips
were further moistened with drinking water to a value of W, 49.08 % to ensure the
relative humidity in the chamber W3 62% when smoking semi-smoked sausages.

Pyrolysis was performed at a temperature of T3 633 K for 13 7.13-60? s. In the
process of pyrolysis received pyrolyzed wood waste with a mass fraction of moisture
(W) 43.01 %, which was treated with an aqueous solution with a pH of 2.4 for 74 300
S, neutralized with an aqueous solution with a pH of 9.84 for (15) 300 s, adjusted the
pH with an aqueous solution with a pH of 6.91 for (7s) 300 s.

Drying of pyrolyzate with mass fraction of moisture Ws 63.50 % during 77 336-602
s outdoors (T4 295 K; We 74 %; v2 1.5 m/s), and then in the oven at Ts 373 K to the
air-dry state with a mass fraction of moisture W- of 6.58 %.

The obtained pyrolyzed wood waste is an intermediate product with the
characteristics of wood chips and porous carbon material at the same time, therefore,
we determine the fractional composition due to the mass fraction of residue on sieves
with holes with diameter: d=5.0-10° m — 63.8 %; 5.0:10>d>3.6-10* m — 20.8 %;
3.6-103>d21.0-103 m - 11.9 %; d<1.0-103 m (on the pallet) — 3.5 %. In the end, the
working fraction of pyrolyzed wood waste with a diameter of d>5.0-103 — 63.8 % was
selected.

Using the smallest particles — fractions with d<1.0-10-® and 3.6-103>d>1.0-103
in the technology of production of wine and cognac products, cognac, whiskey,
calvados there are certain difficulties: dusty structure pyrolyzed particles complicate
the filtration process, so it makes it impossible to use these fractions.

The use of medium fractions with a diameter of 5.0-10-3>d>3.6-102 also makes
it impossible to use these fractions, because in the structure of the pyrolyzed fraction
of wood particles involved in the extraction — up to 10 %, while fully pyrolyzed particles
involved in redox reactions and adsorption — up to 90 %.

The use of the largest particles — fractions with d=5.0-103 is promising in the
technology of production of wine and cognac products, cognac, whiskey, calvados.
In the structure of pyrolyzed wood chips involved in extraction — up to 60 %, with fully
pyrolyzed particles involved in redox reactions and adsorption — up to 40 %. It should
be used once, because after the first bookmark of wine and cognac products, cognac,
whiskey, calvados, its surface layer is depleted of aromatic and phenolic substances,
so further use of wood chips becomes inefficient.

Compared to traditional technology of aging wine and cognac products, cognac,
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whiskey, calvados in oak containers or enameled tanks with oak rivets, as well as
when using crushed oak wood in the form of clapboards, chips, shavings, which are
used repeatedly, pyrolyzed chips can be used only as additional chips raw materials
when separated from the main raw material.

Conclusions. Due to the use of pyrolyzed wood waste from d25.0-103 m there
is a reduction in the cost of alcoholic beverages. Thus, the method of production of
pyrolyzed wood waste from oak, due to its single use, with minimal costs for raw
materials and production, will intensify the maturation of wine and cognac products,
cognac, whiskey, calvados, improve organoleptic characteristics and reduce their
cost.

References:
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DIRECTIONS AND BASICS OF USING DIGITAL IMAGE
DATA IN LASER SCANNING OF THE EARTH'S SURFACE

ORCID ID: 0000-0002-7524-4937 Lapasov Jasur Olimjonovich
Researcher, Tashkent Institute of Irrigation and Agricultural Mechanization
Engineers (TIIAME)

REPUBLIC OF UZBEKISTAN

Abstract. In this article, the main directions of using digital image data in laser scanning of
the Earth's surface, describes the processes of joint processing of images obtained with a
digital camera and data from laser scanning of the Earth's surface.

For the accuracy of the digital images to correspond to the accuracy of the
terrestrial laser scanning data, it is necessary to place the scanning station at an
acceptable distance from the imaging object.

This distance depends on the size of the array element and the focal length of
the selected digital camera lens.[1, 2]

The main parameters affecting the number and quality of images taken
simultaneously with laser scanning of the object using a digital camera are:

- matrix element size;

- the focal length of the lens;

- horizontal and vertical angles of the camera field of view;

- distance to the object.

To calculate the distance R from the digital camera installed on the scanner to
the object, use the formula of the survey scale in a modified form with the specified
detail, namely:
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_ _or
R= Kdyy ' (1)

here & — the size of the image element in place;

dxy — the size of the matrix element;

f — the focal length of the digital camera;

k — the coefficient of perception of the smallest size of the object in the image.

To determine the number of images that completely cover the scanned area, it
is necessary to know the horizontal and vertical angles of the digital camera viewing
area, which can be calculated by the following formulas:[3]

LeXd
2f 2
9. — lyxdyy ' ( )
nk = Zarcth

here @u, B4 — horizontal and vertical angles of the camera viewing area.

The values oux, Bux Of the angles in the dimensions of the given matrix element
and the focal length calculated by formulas (2) are given in Table 2.[4]

Table 2
The angles of the field of view of digital cameras
Model of digital f, mm Horizontal angle Vertical angle
camera

20 59°59' 24,2" 42°27' 27,6"

Nikon D200 35 36°42' 44,8" 25°03' 39,2"
85 15°34' 15,9" 10°27' 33,3"

20 60°43' 09,7" 42°44' 03,8"

Nikon D300 35 37°13'44,5" 25°14' 07,8"
85 15°48' 14,5" 10°32' 03,0"

20 72°27' 46,0" 52°35' 02,6"

Nikon D3X 35 46°02' 51,5" 31°37' 39,9"
85 19°53' 19,8" 13°18' 33,2"

40 62°32'42,8" 49°12' 55,9"

Rollei (22) 80 34°01' 38,3" 25°51' 34,8"
150 18°32' 47,3" 13°57' 48,5"

20 42°44' 32,2" 29°16' 29,9"

Canon 1D Mark IV 35 25°14' 25,8" 16°58' 52,3"
85 10°32' 10,7" 07°02' 06,8"

In this case, the calculation of the number of images required to cover the
scanned area can be performed according to the following formulas:

= Pox 0
ne = e X 100% + 2
BOcx ! (3)
n X 100% + 2

Y T 0,(100-q)
here ny, ny — number of horizontal and vertical images

@cx, B — horizontal and vertical angles of the field of view scanning;
p — longitudinal coating of images;

g - cross-coverage of images.

To calculate the number of images (3) according to the formulas, the scanning
area dimensions for the Trimble TX 5:360 horizontal and 80 ° vertical laser device
were given, and the longitudinal and transverse coatings were taken proportionally
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56% and 22% as minimum criteria for ensuring alignment. The results of the
calculations are given in Table 3.[5]

Table 3

Trimble TX 5 number of photos to cover the scanning area of the laser device

Digital camera £ mm The_number of picturgs The totgl number of
’ by horizontal by Vertical pictures
20 16 3 48
Nikon D200 35 26 5 30
85 62 11 682
20 23 4 92
Canon 1D Mark IV 35 38 7 266
85 91 16 1456

As can be seen from Table 3, the number of images is much higher using long-
focus cameras. This complicates image processing and surface laser scanning data
and reduces performance while providing higher accuracy over long distances from
the scanner to the subject.[6] These conclusions were made for an ideal lens model.
When working with real lenses, even after calibration, the residual aberration values

reach three pixels. This demonstrates once again that it is not possible to improve
the accuracy of scanner data using digital images.

It is also known that it is inexpedient to develop methods for improving data
scanning accuracy using digital cameras, it is clear that laser scanning improves data
accuracy.

Therefore, it is more advantageous to use digital images to decode a point cloud
and create orthoimages to improve the vectorization efficiency of objects.
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MAGNET AXIOM - OOCHIAXEHHA
MOBIJIbHOIo NPUCTPOIO

Konica flpocnas lOpinoBuy

rofioOBHUN Cy0BUN eKcnepT

lMonmaesckKul Haykog8o-00CniOHUU eKcriepmHOo-KpUuMiHanicmu4HuUl ueHmp
MiHicmepcmea eHympiwHix cripas

YKPAIHA

B npoooBXeHHs TeMu MpakTUYHOrO BUKOPUCTaHHA Magnet Axiom, Xxody
HaBeCTW NpuKnag Ta anroputm gocnigkeHHa mobineHoro npuctpoto. lMNMiggocnigHnm
BUCTYNWB MraHweTHU koMmm'ioTep (Aani - nnaHweT) «Sanei N91».

TepMmiH nnaHweTHU kKomm'toTep (tablet PC) BigHocuTbCA [0 nenTonis
abo MoOiNbHUX KoMM'loTepiB 0b6nagHaHMX CEHCOPHUM eKpaHoM, abo rpadivyHum
NNaHWweToM ANs KepyBaHHSA KOMM'IOTEPOM 3a AOMOMOroK nuwyyoro nepa, abo
undpposoro nepa, abo KepyBaHHS HATUCHEHHAM nanbueM Ha AiINSHKA ekpaHa
3aMiCTb 3aCTOCYBaHHA MULLI Ym Knasiatypu [1].

B pgaHin mogeni nnaHweTy MiCTUTbCA: LueHTpanbHun npouecop AllWinner A13,
onepatnBHa nam'atb DDR3 512 Mb Ta BbygoBaHa driew nam’atb eMHicTio 8 I'b.
AllWinner A13 € npouecopom Ha 6a3i sapa ARM Cortex-A8, o npautoe 3 TaKTOBOIO
yactototo 1Ty [2, 3]. NpoBeaeHnm nonepegHimM JocniaKkeHHsaM Byno BCTaHOBIEHO,
LLIO BiH Npavtoe nig kepyBaHHAM onepauinHoi cuctemu Android Bepcil 4.0.4. Bepcis
4 po3BONsie BCTaHOBMOBATM root-npaBa (cynep KopucTyBada) Ha MOBIinNbHWUR
NpUCTpiN, 6e3 cTMpaHHA JaHnX KopucTyBaYa (3 aHrn. wipe data).

Root - cneuianbHmi akkayHT B UNIX-nogibHnx cuctemax 3 igeHTudikatopom
(UID, User IDentifier), BnacHuk sikoro Mae npaBO Ha BMKOHaHHS BCiX 6€3 BUHATKY
onepauin [4].

lMpouenypy No BCTAHOBMEHHIO MpaB CynepKopucTyBada MOXITMBO BUKOHATW
3a gonomoroto nporpamHux npoayktie UnlockRoot abo Kingo Root [5, 6].

Micna BcTaHOBMEHHA root-MpaB ekcnepT/cneuianict OTPUMYE MOXIMBICTb
AOCTyny [0 NPUXOBaHUX Big 3BUYANHOrO KOPUCTYyBa4va CUCTEMHUX dparniB Ta gyxe
BaXNMBOI AMPEKTOpil sk «/data/data». 3a gaHMM LWNAXOM PO3MILLYOTBCA AaHi
BCTaHOBMEHMX A0AAaTKiB (HanalwTyBaHHS, akkayHTW, 36epexeHi aaHi Ta iH.) [4].

[dani MOXnMBO BUKOHATU KOMitOBAHHA nam’aTi nnaHweTty. [Ona  uboro
3actocyemo Magnet Axiom.

[Micna cTBOpeHHS B Nporpami HOBOI cnpasu [7], BBeAEHHA onucoBol iHbopmallil,
Bnbopy BunyveHHss 3 Android-npucTpoiB, KOpUCTyBa4yy MNPOMOHYETLCS BUBpaTK
MeTo[ BUNyYeHHs aaHux (puc. 1).

MNCTOYHUKMU YJTUK

BbIBPATb METO U3BJ/IEYEHUA AAHHbIX

PACLUMPEHHbIV ADB
(OBXOZ B/IOKNPOBKM) (PA3B/TIOKMPOBAHO)

Puc 1. 3aranbHun BUrnsaa BikHa Bubopy metoay BunydYeHHs B Magnet Axiom
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B Hawomy Bunagky 3asganerigb HeobxigHO aktuByBatu pexum «USB
HanaromXeHHs», KN 0O3BONSE 34INCHIOBATM PO3LUMPEHE KepyBaHHA MOBINbHUM
NPUCTPOEM 3 MNepcoHanbHoro komm’totepa [4]. Hdani Bubupaemo metog «ADB»
i AXiom noYMHae NoLykK NigKNKYEHUX NpUCTpoIiB (puc. 2).

BbIBPATb YCTPOWUCTBO

Mpoussogutens unknown
N Mogens N91
U[QU ANDROID Bepcus OC 4.0.4
Cepuiinbiii Homep

Npueunernposany [puennernposanHbIi AoCTYN

Puc 2. 3aranbH1un BUrnag BikHa BU6opy NpucTpoto

AK MOXHa nobaynTu Ha PUCYHKY BuULLe, nporpamMa i 1i KopuctysBad MakoTb
«MpuBnnernpoBaHHbIA AOCTyNy», TOOTO iHWKMKM cnoBamu root. Jani, nicns Bnubopy
npuctpoto N91, nponoHyeTbcs BMOpatn Tvn obpasy ana BunydeHHs. lNporpama
MPOMOHYE: NOBHY KOMIt0, NOriYHY KOMito Ta WBUAKE BUNyYeHHs gaHux (puc. 3).

BbIBEPUTE TUIM OBPA3A

Buifepute TMN 06pa3a, KoTopbIN HE0BX0OUMO M3BNEYL:
Monubiin
(® Bce cogepxumoe ycTpoiicTea  [loapoBHee

Jloruueckwii obpas
(O Bce copepxuMoe Nanok ¢ AaHHLIMK Nonb3osatena  MogpoGHee

boicrpbivi
(O [laHHble BCTPOSHHBIX M CTOPOHHMUX MPUMOKEHNI, UM(POBLIE HOCUTENM MHBOPMALWK, BHEWHee COBMECTHO UCMoNbayemMoe 3anomMuHalwee yeTpoicteo (SD-kapra)  [ogpoGHee

Puc 3. 3aranbHuin BUrnag BikHa BMbopy tuny ob6pasy

3rigHo iHopmauii 3 odilinHoro canty Axiom noBHWA obpa3 ue isnyHUN
obpas abo noriyHun obpas annosoi cuctemu. MNpn Takomy TN BUNydeHHs AXIOM
Konitoe BeCb BMICT NpucTpoto B oanH chann (RAW-gann abo ZIP-dann B 3anexHoCTi
Big npucTtpoto). Matwum nosHu obpas, BM OTpumyeTe Binblue MOXNUMBOCTEN MO
BiQHOBMEHHIO BUAaneHux cgannis [8].

LWBmaknin cnoci6 - ue NoBHUKM noriyHMrM obpas, Wo MICTUTb BNacHi AaHi i Habip
AaHux BbynosaHnx gogatkis. Magnet AXIOM BMKOPUCTOBYE pi3Hi METOLM BUNYYEHHS
ans Toro, wWob BM sIKOMOra LwWBMALWE OTpMManuM MakCcumyMm iHdopmauii i mornm
BiApasy X NpUCTYNUTU 40 OOCNIAKEHHA OOKa3iB.

Y 3B’A3KYy 3 HasiBHICTIO r00t MOXXNMBO BUrOTOBUTY NOBHWUIA 06pa3s.

Hani 3agaoTbca napameTpu aHanidy obpasy nicna Noro BUyYEHHd, a came:
KINKOYOBI CroBa, NOLWYyK B apXiBax i pe3epBHUX Konisix, NowykK dansis no BigoMum
Xell-cyMmam, NoLyKk MaTepianiB cekcyasnbHOro Xxapakrepy, igeHTugikauia sobpaxeHb
Ta BigeosanuciB 3a kaTteropisMu (GOEBMKM, TPOLUOBI KOWTW, OOKYMEHTU, APOHMW,
KOPCTOKE MOBOMXKEHHA 3 AiTbMU, OyaAWHKM (30BHI), 0b6nmMyda nwogen, HaroTa,
HApPKOTUKN, HOMEPHI 3HaKW, 306p0os, 3HIMKM eKpaHy, chnarbHi, TPaHCNOPTHI 3acobn),
aptedakTtu (puc. 4).
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BbIBPATb APTE®AKTDI /151 BKJ/IOYEHUA B AE/IO

CBEAEHWA O AENE
APTEQAKTBI HA MOBW/ILHOM YCTPOVICTBE ki
WUCTOYHMKA YIKK

- O4MCTHTH BCE TMIPOCMOTPETH BCE TPOOMSIb Bceapredaxnufllc ~ T
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Puc 4. 3aranbH1n BUrnag BikHa 3 BUbopom aprecpakTiB

Micns Bubopy napameTpiB NOLYKY PO3NOYNHAETLCA CTBOPEHHS KOMil.

Mpoueanypu 3 BUrOTOBIIEHHS Ta aHanidy obpa3y BUKOHYTbCS B Axiom Process.
Micna 1x 3aBeplweHHs BUBOOUTbCA IHOPMaUis Mpo pes3ynbTaTu BUKOHAHHS
Tay BUMMAAI BiANOBIQHOI KNaBilM NPONOHYETLCA 3aBepwnTn poboTy. MNapanensbHo
3 NoYaTkoM npouecy aHanizy obpasy, 3anyckaeTbCA iHWMWK KNiEHT nporpamu —
Magnet Examine. Came B HbOMY BigoOpaxylTbCsa BCi pe3ynbTaTtv OOCHIOKEHHS
Ta NnpoaoBXyeTbcsa poboTa ekcnepTa. Bei gaHi, ki nporpama 3amorna iHtepnpeTyBaTu
y 3po3yminy opmy rpynyoTbCa No KateropiaMm. B pesynbtaTi gaHi MOXHa
nepernsHyT\ no aptedakram (puc. 5).

u Magnet AXIOM Examine v4.1.1.20153 - 209

Qaiin  WHcrpymentet  Obpabotka Cnpaska

Ynuka ~ Aptedakrel ¥ Tn
OUNbTPBI
Ynopagouenve meauad... ™ Arp
« 2
:
BCE YIUKU 61573

YTOYHEHHbDIE PE3Y/IbTATbI 21 243
ANA UHTEPHETA 24 076
YAT 769
MYNbTUMEAWA-OBBEKT 12018
SJIEKTPOHHASA MOYTA 17
AOKYMEHTbI 111
MOBW/IbHOE YCTPOUCTBO 124
OMEPALUNOHHAA CUCTEMA 187
HACTPAUBAEMbIV 3 027

OBJIAKO 1

Puc 5. MNepenik otpumaHux aptedakris
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Kpim uboro B Magnet Axiom HasBHI iHLI pexumMmn nepernagy, a came:

- LLKana 4YacoBMX MITOK, 3a AOMOMOrOK SIKOT BCi BUSIBMEHI AaHi COPTYHOTLCS MO
aTpubyTy yacy;

- NPOBIOHUK NIOKIOYEHb, KM 3abe3nedye BidyanbHe npeacTaBneHHs 3B'A3KIiB
efleMeHTIiB B Cnpasi, WO [J03BOJSISE BCTAHOBUTWU XPOHOSOrK0 YTBOPEHHS ChifdiB.
[isHaTnca 3BigkM B3SIBCA €fleMeHT, Hanpuknag, 306paxeHHs, B gKepeni gokasis,
Kyaw i komy 6yB BignpaeneHun, Ta iHwy iHdopmauito (puc. 6);

-—'-‘II\.‘:I

s mar
..Ehllmt e /i | wifler
Pr
Sent message 1o
\ Jean User <jeani@m57 biz>
// fcentif

i
nps-2008-jean E01 - Parition...tlings\)ean Desktop\m 57 biz.xls
file path /
Used in
Shares ;-_-r' o file path
hares partial file path
. B rosoft Excel
rogram i

. nps-2008-jean.E01 - Partition.. ttings'Jean Desktop\m 57biz xls

Puc 6. NMpuknapg Bi3yanbHOro npeacTaBreHHA 3B'A3KIB

- nepernsag peectpy, y BUunagky onepauinHoi cuctemm cimencrea Windows;

- Nepernag, oansoBol CMCTEMU 3 TekaMu i hbannamu.

Takum 4ynHom, Magnet Axiom Bonogie iHCTpyMeHTaMun st CTBOPEHHSA MOBHOI
Konii nam’ati MoBinbHOro NpPUCTpol abo X KOMitoBaHHA NULEe SaHUX OOAATKIB YK
obmexeHoro konitoBaHHa dawvnie no npotokony MTP (Media Transfer Protocol).
Bubip 3anexuTb Big CTyNeHro 3axmcTy MobinbHOro NpucTpoto. Y BUnaaKky oTpUMaHHs
npuBiNenoBaHoro JocTyny, WO MOXINMBO B HaBedeHOMY Bulle npuknagi, Magnet
Axiom [03BOSISIE OTPMMATU MaKCUMaribHO MOXMUBY KiNbKiCTb AaHUX.
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In modern mining and processing industries, ore-grinding mills are widely used
for crushing rock mass. Gearboxes are one of the most loaded and responsible
elements of the mill, which determines the reliability and durability of the equipment
as a whole. The analysis of damage of gear wheels shows that their premature failure
is caused mainly by the processes of destruction in the surface layers of the teeth.

One of the most promising areas for the development of modern production is
the introduction of intensive surface hardening technologies for large-scale gears
using concentrated energy sources [1]. Particularly advantageous for massive parts
is the plasma surface hardening (PSH), due to the high thermal power and the
possibility of obtaining hardened layers of considerable thickness (up to 5 mm) [1-3].
However, the properties of the hardened layers after surface plasma-arc hardening
have not been sufficiently investigated, and rational ways to conveniently regulate the
specific power in the plasma arc heating spot have not been proposed, as a
consequence, it is not possible to use the large electrical power required to improve
the heat.

The purpose of this work is to improve the technology of production of mining
machines, namely — the development and optimization of the parameters of the
process of surface hardening of large-modulus gear wheels to increase the durability,
longevity of gear drives of ore mills. The stated purpose of the work necessitated the
solution of such problem as optimization of technological parameters of the regime of
surface plasma-arc hardening by mathematical modeling in order to identify their
influence on the relative lifetime of large-modulus gears.

In the conditions of PSH, the efficiency of the plasma arc, as a source of heating,
depends significantly on the ratio of the size of the thermal source, its speed and
thermal power; it is rational to consider such a ratio in which the temperature of the
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heated surface at the back boundary of the heating spot reaches, but does not
exceed, the melting temperature for the material.

The analysis of the features of the operation of open gears made it possible to
conclude that it is advisable to use economic indicators to determine the optimal
service life.

The minimization of the economic criterion associated with the specific costs of
maintenance and repair, taking into account the cost of manufacturing gears when
using PSH, made it possible to estimate the optimum operating time of open gears.
In order to investigate the influence of the gears of the gears on the speed of
movement of the heating source and the current of the plasma arc, an active
experiment was organized by using a sequential simplex method, which made it
possible to isolate the optimal surface area of the response surface.

A nonlinear stochastic model described by a second-order polynomial was used
to study the area of the optimum response surface. The use of composite rototable
experiment planning made it possible to synthesize a mathematical model.
Subsequent statistical analysis of the simulation results allowed the Student's
criterion to filter out the insignificant coefficients of the mathematical model and to
establish its adequacy by applying the Fisher test.

A detailed study of the optimum region found by constructing the isolines
indicated the presence of many solutions located on the optimal isoline (Fig. 1). To
find the optimal solution, an economic criterion was proposed that determines the
total costs associated with the magnitudes of the movement of the heat source and
the plasma arc current. The minimization of this criterion within the limits of the
optimum insulation made it possible to determine the best values of the speed of
movement of the heating source and the current of the plasma arc to ensure the
optimum life of the gear wheel, the surface of which is subjected to PSH.

—x=1,56 —x=1,3 —_—x=1,7
Fig. 1. Isolines of the response surface

Analysis of the graphs (Fig. 2), shows that the minimum economic losses occur
att =0, ie at the left end of the optimal line:
V =350+ 73.4t
: <t<
U= 24625 + 3750 O=t=<1), @)
where:
V —the speed of the source movement; | — the current strength; t — Student's t test.
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Fig. 2. The dependence of minimum economic losses L on the
ratio of specific values ¢

Thus, the optimal values of the factors in the process of PSH are
Vopt = 350 mm/ min, lopt = 245 A.

Conclusions. As a result of mathematical modeling, the influence of the
parameters of the surface plasma-arc hardening mode on the relative lifetime of
large-modulus gear wheels x is revealed. This made it possible to obtain optimum
ratios of process parameters that provide the best performance with respect to the
wear resistance of the working surfaces of large-scale gears (Vopt = 350 mm / min,
|0pt =245 A).
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From time immemorial, the technical development of civilization has contributed
to the growth of knowledge-intensive industries, enrichment of intellectual potential,
emotional and moral sphere of humanity. The modern period of dynamic
development of information and communication technologies are no exception. The
speed of information exchange between the people of our planet and the huge
number of new tools that provide this exchange makes it possible to find almost
everything you need, and then use it to your advantage.

Internet-technologies are blurring borders between countries, providing an
opportunity to implement previously incomprehensible plans, accelerate the pace of
development of various projects and their implementation. This applies to almost alll
spheres of life.

Individual scientists, small teams of researchers, powerful research
organizations — all benefit in our time, if they have fast access to the Internet, useful
databases, scientific papers and publications of experts from around the world.
Acquaintance with works on related topics performed by scientists and practitioners
in different countries opens wide opportunities for the researcher in the progressive
advancement of his research path. This enables people to integrate into international
research projects and work together to conduct research quickly and efficiently.

International scientometric and abstract databases have become largely helpful
to researchers. With the help of tools for tracking the citation of articles published in
scientific journals, anyone can find the works of different authors, and then study them
and possibly establish professional contacts.

Improving and diversifying the tools of social networks has gradually led to the
creation of professionally oriented networks and platforms. Using them, specialists of
certain profiles communicate with each other, share experiences, discuss important
problems and jointly look for ways to solve them. The functioning of such online
communities assists to the enrichment of people's professional experience.

The development of network technologies, methods and means of digital data
representation has made it possible to reproduce almost realistically all the diversity
of the surrounding world. Therefore, the work of scientists with digitized materials can
effectively complement empirical research.

Systematic and productive use of digital online libraries, thematic information
archives, catalogs, databases, contributes to the dynamic development of human
scientific potential.

Continuous improvement of the tools of modern programming languages allows
developing multifunctional virtual projects for various spheres of human activity. The
openness of the data that researchers need to process greatly simplifies access to
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them for further analysis. In addition, with the help of modern online platforms that
provide their users with organized access to numerous services for data analysis and
processing, you can even support some stages of empirical research.

The noosphere of humankind is always evolving, constantly enriched with new
and useful knowledge, invaluable experience gained in practice. This is a natural
evolutionary process. At the present stage of development of society, thanks to the
use of powerful information technology, we have the opportunity to witness (and even
be involved) in the most dynamic growth of the scientific potential of our civilization in
the history of its existence. In the future, the pace and volume of this growth will
increase.
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The risk management system should provide: risk identification, classification,
selection of risk measures, risk measurement, selection of risk processing algorithm,
implementation of the selected algorithm, analysis of the results obtained - for today,
in the processing of cybersecurity risks.

The cybersecurity risk assessment process includes three main stages - risk
identification, risk analysis and risk assessment.

The process of identifying cybersecurity risk includes the identification of the
causes and sources of dangerous events, situations, risk circumstances that may
significantly affect the achievement of the organization's goals, and the nature of
these impacts.

Regardless of the methods actually used in risk identification, it is important to
consider human and organizational factors. Deviations caused by human and
organizational factors, as well as dangerous events related to information technology,
must be taken into account in the process of risk identification.

Risk assessment is part of the risk management process and is a structured
process that identifies the means to achieve goals, analyzes the consequences and
likelihood of dangerous events to decide on the need for risk processing.

B. Schneier notes [1, 2] that decision-making in the field of risk management
largely depends on the sense of risk, i.e. the perception of risk. Money is used as a
universal characteristic of the possible results of any loss, because they are a
measure of the value of goods and services, play the role of the general equivalent,
express the value of all other goods and exchange for any of them. But it turns out


https://doi.org/10.36074/24.07.2020.v2.07
https://orcid.org/0000-0002-9978-8998

July 24, 2020 e Oxford, United Kingdom e 23

that the approach in which the "price of risk" is calculated in money is far from perfect.
This is noted in his new theory of measuring risk D. Bernoulli [3]. His main thesis is
that the risk perceived by everyone in their own way and can not be assessed equally.
In this case, the assessment of the usefulness of benefits depends on the person
who is at risk. Thus, knowledge of cost / loss and probability is not always sufficient
to determine the value of the result, as the usefulness in each case may depend on
the individual making the assessment. Each individual has its own value system and
responds to risk in accordance with this system. The philosophical and
methodological significance of D. Bernoulli's theory is that he was the first to show
that risk assessment depends on the individual.

When building models of rational choice in conditions of risk, they try to make
them universal, independent of the individual of decision-making - objective. Each
individual has its own system of goals, values and assessments, and his behavior in
terms of risk is determined by this system, rather than the same logical and
methodological standards for all. As a result, the individual chooses the alternative
that best meets his goals, assessments and value system. Here we can talk about
the subjective risk. At the same time, general methodological approaches to decision-
making in conditions of risk are needed, because a person in such a situation wants
to have a rational basis for making sensible decisions [3]. Later, Bernoulli's ideas
were further developed in the theory of utility by fon J. Neiman and
O. Morgenstern [4].

Thus, decision-making in the field of risk management largely depends on the
sense of risk, and the most typical factor on which the feeling of security may differ
from the real security is the perception of risk, its awareness.

Therefore, the correct quantitative assessment of total risk should combine not
only the component of objective risk, but also the component of subjective risk, which
is one of the main elements of information security [5, 6].

Thus, decision-making in the field of risk management largely depends on the
sense of risk, and the most typical factor on which the feeling of security may differ
from the real security is the perception of risk, its awareness. The correct quantitative
assessment of total risk should combine not only the component of objective risk, but
also the component of subjective risk.
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Linear systems are characterized by the impulse response h(t, u) or simply h(t)
in the case of time-constant parameters. A distinctive feature of this description is that
the input signal is considered known in the interval -0 < t < . The impulse response
h(t, u) is simply a solution to the differential equation when the input signal is a pulse
at time u.

There are three ways to describe systems using differential equations.

The first way is related to initial conditions and state variables when considering
dynamical systems [1]. The state of the system is defined as the minimum amount of
information regarding the effects of the previous signals at the input of the system,
necessary for a complete description of the output signal att > 0. Variables containing
this information are state variables. If the state of the system is specified at time to,
and the input signal is in the interval from to to t1, then both the output signal and the
state of the system at time t1 can be found.

The second way is reduced to the implementation (or modelling) of the
differential equation using an analog calculator. It can be represented as a system
consisting of integrators, circuits with time-varying coefficients, adders, and nonlinear
inertialess devices combined to reproduce the desired ratio between input and output
signals. The initial condition y (t0) is here the bias at the output of the integrator. The
biased output voltage of the integrator is a system state variable [1, 2].

The third way relates to the issue of generating a random process. If u(t) is a
random process or y(to) is a random variable (or they are both random), then y(t) is
also a random process.

To determine the coefficients of the system of differential equations describing
a dynamic system, it is necessary to obtain an equation that does not depend on the
input signal.

Consider a system described by a differential equation of the form:

YO )+ Poa @YY )+ + Po )Y () = bou(t),
where: y"(t) — n" derivative of the y(t); pi(t) — differentiation operator; u(t) — system
input signal; bo — weight coefficient.

To determine the solution to an equation of order n, it is necessary to know the
values of y(t), ..., y™3(t) at time to. The first step in finding an implementation in the
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form of an analog calculator is to model the terms on the left side of this equation.
The next step is to interconnect these quantities in such a way that the specified
equation is satisfied. The differential equation determines the input voltage at the
adder. Introduce the initial conditions by setting certain displacements at the outputs
of the integrator. The state variables are biased voltages at the output of the
integrator.

It is easier to work with a first-order vector differential equation than a scalar
differential equation n.

Let be:

X () =y(t),
X, (1) = y(t) = X, (1),

X, (1) = YOV (1) = x4 (),

n n
X, ) =yO ) == pay P M) +by == paX, () +bou t),
k=1 k=1

Denoting the system xi(t) using the column matrix, we note that the n- order
scalar equation is equivalent to the next n-dimensional first order vector
equation [1, 3]

dx(t)

G = X0 =AxO)+Bu(t) (1)
where:

A — system state matrix; B — control matrix (input).

The vector x(t) is the state vector for the given linear system, and (1) — is the
eqguation of the system state. Any non-singular linear transformation of the vector x(t)
gives another state vector. The output voltage y(t) is related to the state vector by the
equation [3 — 6]:

y(t) = Cx(t), 2)
where:

C — measurement matrix.

Equation (2) is the original equation of the system. Equations — (1) and (2) —
completely define the system.

For systems with time-varying parameters, as the basic representation,
consider the vector equations [3, 7]:

O _ A(t)x(t) + B(tu(t), )

dt
y(t) = C(t)x(t), (4)
where:

x(t) — state vector; A(t) and B(t) — variable matrices of the differential equation; u(t) —
signal at the input of the system, a process like white noise; C(t) — measurement matrix.

Equation (3) is the equation of the system state, and (4) is the output equation
of the system.
Using a white noise exposure as input

Eu®u(n)]=aé(t-17),
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it is possible to simulate some non-stationary random processes. A
nonstationary process can appear even when the matrices A and B are constant,
and xo(t) is the deterministic quantity [1, 4].

The resulting differential equations are:

X(t) = A(t)x(t) + B(t)u(t), (5)
y(t) = CO)x(t) . (6)

The exciting function is vector.

To simulate the process, assume that the exciting function is white noise with
a matrix covariance function [5]:

E[u®u(n)]=Q4(t-17),

where:
Q — negative definite matrix.

The scheme of the process modelling will look like this (Fig. 1):

ugtg B(t)

nxp

C(t) y(t)
mxn |

integrator

matrix amplifier with time-
variable gain

matrix amplifier with time-
variable gain

At
nxn

matrix amplifier with time-
variable gain

Fig. 1. Process generation scheme y (t)

For random initial conditions, it is necessary to specify the covariance function
and the mean value E[x(t;)] at the initial time moment at to [1, 3, 6]:

Ky (Lo tg) = E[X(to)XT (t)]. (7)
Related processes can be modelled by replacing the diagonal matrices in (5),
(6) and (7) with matrices of the general form.
If equation (5) is a homogeneous equation with constant coefficients, then:
X(t) = Ax(t)
with the initial condition x(to). If x(t) and A are scalars, then the solution has
the form:
x(t) = e 7)x(t,) .
For the vector case, it can be shown that
x(t) = eA0x(t,),

where e”lis determined by the infinite series:
2.2

eAO — 1+ At + o,

where:
| — identity matrix.

The function ey is denoted by ®(t-to) = ®(z). The function ®(t-to) is the
transition matrix of the system state, which is defined as a function of two variables
d(t, to), which satisfies the differential equation
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O(t,t,) = AP (t,t)) (8)
with the initial condition ®(to, to) = I.
The solution at any time has the form:
X(t,t) =@ (t,t,) X(t,) . (9)
For the inhomogeneous case, the general solution contains a homogeneous
and particular solutions of the form:

t
X(t) =@ (t,to) X(to) + [ @ (. 7) B(r)u(r)dz . (10)
t
Linear systems with time-varying parameters are characterized by an impulse
response h(t, 7), provided that the input quantity is known over the interval from —e
to t[7]. Thus,

y(t) = jh(t,r)u(r)dr , (11)

In most cases, the influence of the initial condition x(—«~) in (10) does not
appear, therefore, accept it equal to zero. Then get

t
y(t)=C(t) [@(t,7)B(r)u(r)dz. (12)
Comparing (11) and (12), ha\_/oé
{C ()P (t,7)B(r), t>r,
h(t )= .
0, with others t.

The matrices C(t), ®(t, ) and B(z) depend on the representation of the
system, but the matrix impulse response is the only one.

Let us establish the statistical properties of vector processes x(t) and y(t),
when u(t) is a sample function of a vector random process like white noise:

E[ut)u’ (0)]=Qd8(t—-7).
The cross-correlation between the state vector x(t) of the system excited by a
white noise u(t) with zero mean, and the input variable u(z), equals

Ko (t,7) = EIX(tu" (7)]. (13)
This discontinuous function has the form
0, T >,
K, (t,7) = ;B(t)Q, r=t, (14)

d(t,7)B(r)Q, t,<r<t.
Substituting (9) into definition (13), then obtain

ty

K t7)= E{ {Q) (t,ty)X(ty) + .tf(I)(t,a) B(oz)u(oz)doc]uT (z‘)} ,

where:

a — lag time.

Introduce the mathematical expectation under the integral sign and assume
that the initial state x(to) does not depend on u(7) for 7> to, then

Kot 7)= .t[(I) (t, ) B(a) E[u(a)u’ (r)]da = jQ (t,a) B(a)Qo(ax — 7)de.

fo fo
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For 7>t this expression is equal to zero. If z=t, and the delta function is
symmetric, since it is the limit of the covariance function, then it is necessary to take
only half of the area at the right limit point of the interval. Thus,

Kt = ®EHBOR.

Using the result that follows from (8), obtain the expression located in the
second line of formula (14).
If r<t, get

K. t7)= —<I>(t 7)B(7)Q, 7<t, (15)

which corresponds to the thlrd line of the formula (14). The special case (15)
holds, assuming 7 —>t
IinZIKXu (t,7)=B(r)Q .

Hence the cross-correlation function of the output vector y(t) and u(7):
Kyt 7)=CH)K,, (t,7) .

Denote
A () =K, ().
Hence,
A (1) = E[x(O)x" ()] (16)
Differentiating both sides of equation (16), obtain:
dAdt (t) {dx(t) o (t)} {X(t) dx’ (t)} an
Substituting (5) into the first term (17), obtain:
el %0 ) |- Elamx®+ BOUOK O} 1s)

Using property (15) as applied to the second term in (18), obtain

[d’;“) X (t)} ADAL®D + S BOQB' (.

Then the dispersion matrix of the state vector x(t) of system (5) satisfies the
differential equation

A )= ADA, )+ A AT () +B(t)QBT (1) (19)
with the initial condition

Ay (ty) = E[X(to)XT (t)].

Conclusions. Dispersion equation (19) does not contain the received signal, so
it can be solved before receiving any information and used to find the transmission
coefficients. The dispersion equation is the matrix Riccati equation, which, using the
substitution method in [8], is reduced to a linear differential equation, the solution of
which is transformed in the opposite direction into the Riccati equation solution, which
is an improvement in the method for determining the basic matrices of a dynamical
system using the Riccati equation.
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The article studies the effect of cyclic loads on the strength characteristics and
filtration in a porous medium, fatigue processes in the rock skeleton, and the
prospects for developing technologies for active stimulation of formations in order to
clean the bottom-hole zone and intensify oil and gas production. The issues of
formation and growth of fatigue cracks in the rock under the influence of the pulse
generator GKP-1 are also considered.

We studied the filtration processes in a porous medium during the action of
cyclic loads with different frequencies and amplitudes. To obtain reliable results in the
absence of oscillation interference (which are present when using installations for
studying the permeability of core samples of the UIPK type), in IFNTUOG, together
with the scientific and production company INTEX, a facility was developed for
studying the permeability of a porous medium in the process of hydraulic impulse
loads on the core UDC-2 [1].

The volume of the filtrate, which is filtered through the core over time, directly
indicates the state of spatial permeability, which varies depending on the conditions
under which the filtration occurs. Since, during filtration and simultaneous cyclic
influence, the fluid moves in the pores and microcracks of the core, changes in its
rheological properties, the movement of uncemented particles (pollutant or parent
rock) [2], electrokinetic processes, opening, closing, development of new
microcracks, the amount of filtrate per unit time can vary within certain limits. In this
case, it is necessary to investigate what kind of the filtrate volume will be before,
during, and after the treatment with pressure hydroimpulses, and evaluate the
changes in comparison with the initial results. It is also necessary to determine the
characteristics of materials removed during core filtration by applying the methods of
lithological-petrographic analysis.

As it is seen from Figure 1, the processing of natural and artificial core mainly
caused an increase in the filtrate volume during filtration for the same period of time.
The highest growth was observed for artificial cores 2,4 during processing and is
equal to 36-38%. After processing, this figure drops to 30-32%. However, for artificial
cores 7,11,15, despite the increase in the filtrate volume during processing by 24%,
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19.8% and 7%, respectively, when the effect is re-moved, it decreases to the initial
and even lower. For other artificial cores the filtrate volume increases on average by
20% during processing, and after processing this figure decreases by about 4 times.
For sample 1, there was a slight increase in the filtrate volume by 6% during
processing, and a further increase of the rate to 29.5% under filtration conditions after
treatment. Only for sample 18, treatment with pressure hydroimpulses did not give
statistically significant results, since the change in volume was only 1-2%. Dispersion
for the obtained results is in the range of 8-15%, depending on the specific core. The
situation is similar for natural cores. The maximum increase in filtrate volume was
observed for cores 2,12,16 by 30-32% during processing and 17-42% after
processing respectively. For natural cores 5,10,14 negative results were obtained -
the filtrate volume decreased by 8-26%.

The analysis of fluid samples showed that, when filtering without core cyclic
loads, the samples mainly show the presence of lumpy oxidized clay mass, as well
as dusty clay particles and very small grains of quartz are present in an insignificant
amount. Hydro-pressure pulses during filtration caused a significant increase in the
samples of brownish clay mass and quartz grains coated with a clay film, and with
further filtration without the action of hydraulic pulses, a gradual increase in rock
cement particles is observed compared to the number of particles re-moved from the
core before processing ( by an average of 50%). The change in the filtrate volume for
an artificial core is in the range of 5-30%, and natural 10-42%. The indicated indicates
the appearance of additional fracturing of the rock. As for a natural core, processing
Is effective due to the presence of microfailures and microcracks in the samples that
are not present in the artificial core, which is confirmed by the results of lithological
and petrographic analysis. During filtration under the conditions of hydroimpulse
exposure, core clay material, quartz particles are removed, and, consequently, the
internal specific surface of the porous medium changes.
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Conclusions. This result makes it relevant to develop new technologies for
exposing the formation used in the development of oil and gas wells, intensifying the
production of shale gas and oil, coal beds degassing and before hydraulic fracture
operations.

Further development and improvement of technologies for wells stimulation with
low permeable or colmatage formations will occur in the direction of combining cyclic
hydro-pulse wave action and hydraulic fracturing, as phased components of a basic
technology for intensifying oil and gas recovery.
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YKPAIHA

TexHonoris nepeBaHTa)XyBanbHUX POGIT Mae 3HAYHMKA BMAMB HA BENUYUHY
BapTOCTi NepeBe3eHHS HerabapuUTHUX BaHTaXiB y BUMA4I TakMx akTopiB sk
rabapuTHi po3mipn, Bara BaHTaXy Ta CNocib BMKOHAHHA BaHTaXHWX onepauin y
noptax BignpaBreHHs Ta npusHadeHHs. Cneumdiky opmyBaHHS TPaHCMOPTHUX
TapudiB Ha NepeBe3eHHA HerabapuUTHMX BaHTaXiB TaKOX CKIafalTb Taki YMHHUKN
K MNaKyBaHHA BaHTaXy, BMMOMM OO0 KpinneHHs, obcar Ta piBeHb CKNagHOCTI
BaHTaXXHO-PO3BaHTaXyBanbHUX onepawii, BUMOrn 4o crnocoby yknagku ta ymoBam
nepese3eHHs [1]. [lo nepeniky npoueciB 3 opraHisauii nepeBe3eHb HeErabapuUTHUX i
BENMKOBAroBMX BaHTaXiB MOTPIOHO OONyYMTU BMBYEHHS KOMMSEKCY 3axoAiB, LLO
BKMtOYaloTb He Tinbku BMbip cyaHa [5,6,7,8], wWo Bignosigae 3agaHnUM KpUTepism B
Yucni AKMX HasIBHICTb BaHTaXXHMX NpPUMILLEHb, MepeBaHTaxyBalnbHUX 3acobis,
AO0CTaTHbOI MILUHOCTI CYAHOBUX KOHCTPYKUIW, ane i onpautoBaHHA TPaHCMNOPTHOro
naHutora AoCTaBKku BaHTaXy 40 TpaHCNOPTHOro By3ny [2,3].

PoarnsHemMo n’ATb BapiaHTIiB BaHTaX00OpOOKM HerabapuTHOro BaHTaxy B
3anexHocTi Big macu BaHTaxHoro micusa (P) Big 25 17 go noHag 100 T, Ta cnocoby
noro o6pobkM 3a 4ONOMOro Pi3HUX NepeBaHTaXyBanbHUX 3acobis [4].
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1. 3aranbHa cyma BUTpaT 3a NepLnM BapiaHTOM ANs Macu BaHTaxy 25 T, 3a
AO0MNOMOroK CyJHOBUX KPaHIB:
R3ar = RHa3 + Rnopt + Rcya + Rmm; (1)
2. 3aranbHa cyma BUTparT 3a ApyrMMm BapiaHTOM A5 Macu BaHTaxy 25-40 T 3a
A0MOMOrol MOPTOBUX KPaHiB BPaxoBYoYi CKnagcbke 36epiraHHS:
R3ar = RHa3 + Rckn + Rnopt + Repp + Rmn; (2)
3. 3aranbHa cyma BuTpaT 3a TpeTiM BapiaHTOM Ans macu BaHTaxy Big 40 go 70
T, 3@ AONOMOroO0 NapHoi poboTn NOPTOBMX KpaHiB AKLLO Bara nepesuilye 40 T:
R3ar = RHa3s + Rckn + Rnopt + 2RBpp + Rmn; 3)
4. 3aranbHa cyma BUTpaT 3a YeTBEpPTUM BapiaHTOM AN Macu BaHTaxy Big 70
po 100 T 3a gonomorot MobifbHOro aBTOKpaHy:
Rsar = RHa3 + RnopT + Rmak + Rmn; (4)
5. 3aranbHa cyma BuTpaT 3a M’'ATUM BapiaHTOM Ansa macu BaHTaxy Big 100 T 3a
AOMOMOTrOI0 NiiaBKpaHy:
Rsar = RHa3 + Rnopt + Rnk + Rmn; (5)
oe:
RHa3 — sumpamu Ha HazeMHe mpaHcriopmysaHHsi, 0on. CLUA;
Rnopm — nopmosi sumpamu, 0osn. CLUA;
Rcyd - sumpamu Ha 8aHmMaXHO-po3eaHmaxysarsbHi onepauii 3a dornomMoaor cyOHosUX
KpaHis, 0on. CLUA;
Repp — sumpamu Ha 8aHMaXHO-pO38aHMaxxyeasbHi ornepauii 3a AOrMOMO200 MoPMOo8UX
3acobie; don. CLUA;
Rak — sumpamu Ha opeHOy mMobiribHo20 asmokpaHy, 0osn. CLUA;
Rmn — eumpamu Ha mopceKe riepese3eHHs, don. CLUA;
Rckn — sumpamu Ha cknadcbke 36epicaHHs, dos. CLUA;
Rnk — eumpamu Ha opeHOy rinaskpaHy, 0os. CLUA;

Tabnuus 1
CymapHa Tabnuus BUTpPAT 3aJieXXHO Big macu BaHTaXy Ta BapiaHTy
BaHTaXX000poOKu
Eran BaH-posB

Bap BoaHun HasemHuin MopTosi Cknagcbke one 2 i'|'é Mopcbke
Maca TpaHcnopT TpaHcnopT BUTpaTn 36epiraHHsA pau nepeBe3eHHs
(P) nopTy
BapiaHT 1
P =051 - RHas RnopTt - Rcyn Rmn
BapiaHT 2
P=p25_40 T - RHas Rnopt Rckn Repp Rmn
BapiaHT 3
P=20-70 T - RHas RnopTt Rckn 2RBpp Rmn
Ei%aTOg - Ruas RnopT - Rmak Rmn
BapiaHT 5
P=100> Rk RHa3 RnopT - Rnk Rmn

[aemopceKka po3pobka]

PosrnaHemo 3aranbHi BUTpaTW 4Yacy BIiANOBIAHO [0

BaHTaXX00OpPOOKM HerabapuTHOro BaHTaxy.
3aranbHumn Yac BaHTaxoobpobku 3a BapiaHTamm 1-5:

1) Tzar = THas + Tcyg + Twmnm;

2) T3ar = THas + Tckn + TnopT + Twmn;
3) T3ar = THa3s + Tckn + TnopT + Twmn;
4) T3ar = THa3 + Tak + Twmn;
5) T3ar = THa3 + Tnk + Twmn;

Oe:

Tcyd — mpusanicmb BaHMaXHO-po3eaHMaXXysasnbHUX onepauilt

cyOHosUX KpaHis, 0ib;

BapiaHTiB OOCTaBkM Ta

3a 0OO0rnomMozor0
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THa3 — mpuesanicmb docmasku HazeMHUM euOoM mpaHcriopmy, 0i6;

Tckn — mpusariicmb cknadcbkoeo 36epieaHHs, 0ib;

Trnopm — mpusarsnicme 8aHMaxxo00b6pobku 3a J0NOMO20t0 rnopmosux 3acobis, Ji6;

Tak — mpusanicmb BaHMAa)xHO-po38aHMaXyeasibHuUx ornepauiti 3a O0rMNoMOo20t0
asmokpaHy, 0i6;

Tnk - mpuearnicmb 8aHMa)XHo-po3eaHmMaxysasnbHUX onepauii 3a O0rnoMo20r
rinaskpaxy, 0i6;

Tmnn — mpusasicme pelicy, 0i6;

MeToq OUiHIOBAHHA CyMW BUTpaT 3alieXxHO Bi Macu BaHTaxy Ta BapiaHTy
BaHTaXXO0OPOOKN GasyeTbCsl Ha pPO3paxyHKy MNOKa3HWKa 3aranbHux BuTpaT Raar
LUNAXOM NPUBIIACHEHHSN iHOEKCIB ONsl KOXXHOro 3 nm'aTbOX BapiaHTiB, To6To 1 Aons
nepLloro BapiaHTy 1 Tak gani oo 5, omxe npunumae 3HavyeHHsa 1,2,3...n, ae N-KinbKicTb
BapiaHTiB....omke R3ar = min = 1;

TakvuM YMHOM YMM BULLE BUTPATU Ha BaHTaXX00OpoOKy HerabapuUTHOro BaHTaxy
3a 6yab-gKMM 3 BapiaHTiB TUM iHOEKC BUTpaT bOyae Bulle, aHanoriyHo Anst MeToAis
AOCTaBKM BaHTaxy e HaMeHLIOMY TepMiHy AOCTaBKM BiAnoBigae MiHiManbHUI
iHoekc — 1 i Tak gani.

Tabnuys 2
3Ha4YeHHA CyMapHOro iHAeKcy Ansi oopaHux BapiaHTiB
BapiaHT Rseca:rm/ion. IIB';'D'TS;(; Ta3ar, gid IHOekc yacy Cw:::cm
1 20 000 1 5 3 4
2 80 000 5 4 2 7
3 40 000 3 6 4 7
4 30 000 2 7 5 7
5 50 000 4 1 1 5

[aemopceka pospobkal

[nsa BapiaHTiB Oe cyma IiHOEKCIB OUuiHIOBaHHS BUSBMSAETLCA OOHAKOBOR
HeoOXxigHO  AudoepeHuiloBaTM 3@ SKMM  caMe  KpuUTepiem  3filncHioBaTtu
BaHTaXXOOOPOOKY i Ik € NPUHLMNOBUM Onsi opaxTyBanbHMKa B 3aneXHOCTi Bif
TepMiHy, Barn i T.N. 3HAYEHHA CyMapHMX BUTPAT Ha [AOCTaBKYy BaHTaxy LWO
NepeBo3nTbCA 3@ MEHLWWA Yac [OPIBHIOE HaMOBINbLWIOMY 3HAYEHHKO MOKa3HMKa
nob6oBoi cobGiBapTOCTi K BiQHOWEHHS 3aranbHUX BUTPAT OO 3aranbHOro 4vacy

R3ar

npouecy BaHTaXx006pobku o

BucHoBku. [1na BMGopy oNnTMManbHOro BapiaHTy BaHTaXKHMX onepawin, Takox
MOXIMBE 3aCTOCYBaHHA MeToAy PiBHO3HAYHUX BEMNWYMH, @ came, MPUNYLLEHHS, Lo
BCi BapiaHTV OyayTb AOCTaBNATUCHA 3a OAWMH i TOW e NPOMDKOK 4Yacy, Y UbOoMy
BMNagKy Bubip BapiaHTy MPYHTYETLCA Ha MiHIManbHOMY 3HadeHHi BuTpaT. [ns Toro
wob nopiBHATM BapiaHTM 2,3,4 3 OAHAKOBUM CyMapHWUM iHAekcom (Tabn. 2)
HeobXxigHO NpMBECTN APiGHI YaCTUHU OO0 €ANHOrO 3HAMEHHMKA:

336000 > 112000 > 72000, (11)
168 168 168

Taknum YMHOM, NpPU OAHAKOBMX TEPMiIHAX OOCTaBKM HaMEeHLWWnM 3a BUTpaTamum
Oyne TpeTin BapiaHT, OTXe, Hamkpawmm 3a cobiBapTicTio. OgHak HaBegeHuK
npuknag € YMOBHMM | nNigxoauTb [ANA MNOPIBHAHHA CXeM 3 O[4HaKoBUMM
BaHTa)Konotokamu. Y BCiX iHWWX BuNagkax HeoOXigHO BpaxoByBaTu BUTpaATU Ha
OQIMHULIIO BaHTaxy.
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BUKOPUCTAHHSA IHTEPAKTUBHO-IHHOBALIMHUX
TEXHONOTIN Y OIANbHOCTI OPIFAHIB MICLLEBOIO
CAMOBPAAYBAHHA WLOAOO NIATPUMKA
NMATPIOTUYHOIO BUXOBAHHA MONOAL:
NMPUKNAL OHINPOBCbLKOI MICLKOI PAOU

Bina Oap’s OneriBHa

3aCTYMNHUK OMPEKTopa — HavyanbHUK yrnpaBniHHA MOMOAI, NO3aLUKifbHOT OCBITK Ta
HauiOHaNbHO-NaTPIOTUYHOrO BUXOBAHHSA AenapTaMeHTy ryMaHiTapHOI NOMiTUKK
LIHinposcbKoi MicbKOI padu

YKPAIHA

CouiokynbTypHi TpaHccpopmauii, WO OocCTaHHIM 4Yacom BigbyBalTbCa Yy
CydacHOMYy YKpalHCbKOMY CYCNiNbCTBI i3 HapOCTal4oK LWBUMAKICTIO, CYTTEBO
NO3Ha4YaTbCA Ha 3MiHi NigxoAiB opraHiB MiCLLEBOro camoBpsayBaHHSA 40 NiATPUMKU
N KoopAMHaLii NaTpioTUYHOro BUXOBaHHA monodi. BoHO BMXoauTb Ha nepwimin nnax
OO0 KOopeKuii HauioHanbHOI iAeHTUYHOCTI, (POpMyBaHHA MPUHLMNOBO HOBOI,
NPOrpecmMBHOI MOAENi CycninbHOI CBIQOMOCTI, OpiEHTOBaHOI Ha OPMYyBaHHS
BMacHoOro HauioHanbHoro 6peHay. 3 ogHoro 60Ky, Ui COUiOKyNbTYpHI TpaHchopmauii
npu3BeENn OO0 Kpu3M CTapol CUCTEMWU LIHHOCTEW, igeornorii, WwWo o6ymoBunio
aKTyarbHICTb MOLUYKY HOBOI FrPOMaAAHCLKOI iAEHTUYHOCTI, CydacHO cpopmoBaHoI y
pesynbTaTti  CyCnifibHOI MOAEPHi3auil HOBUM  couianbHUM, MOAITUMHUM 1
IHCTUTYLINHUM cbopmaM.
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COVID-19 Ta yMOBU pexuMy KapaHTUHY HE MEHLL CYTTEBO NO3HAYUIIUCh Ha LN
Mogeni. HuHi ctabinisauinii nepeTBOpeHHS B coLiarnbHiin, EKOHOMIYHIN Ta NOMITUYHIN
chepax ob6ymoBnOTE MNOTPEDY iAeonoriyHoro oMOpMNEHHA NPOLECIB,  SKi
BigOyBalOTLCA B CyyacHin YKpaiHi. 3BepHEHHS OO0 MEeTOAUYHUX NigXoniB Ta HOBUX
Tpaguuin BUXOBaHHA Monodi, opMyBaHHA OCOOMCTOCTI rpoMagsaHuHa i natpiota
YKkpaiHm y Hanbnmkdyomy manbyTHbOMY CTaHe AiEBMM CNOCOOOM BiAHOBMEHHS
cycninbHoOT igeHTU4HoCTi [1].

Mpuknag BUKOPUCTaAHHS IHTEPAKTUBHO-IHHOBALIMHNX TEXHOMON CaMOBPALHUM
OpraHoM 3 MeTOK CMNPUSIHHA MPOCYBaHHSA idel MoAepHi30BaHOro naTpioTUYHOro
BUXOBAHHA MonoAdi AeMoHcTpye [HinpoBcbka Micbka papga. Tak, 30Kkpema,
3aCTYMHUKOM AMPEKTOopa — HavyanbHUKOM YyNpaBIriiHHA MOSo4i, NO3aLlKifnbHOI OCBITH
Ta HauioHanbHO-NaTPIOTMYHOrO BMXOBaHHA paaun [ap’eto binoto 6yno nigTpumaHo
iHiLiaTMBY BMKOpUCTaTK MNOMNynApHY iHTepakTuBHy rpy «Kahoot!» ana 3aoxoveHHs
Monogi micta [Hinpa BMBYaTM NpaBOBi OCHOBU LAEPXaBHOIO YCTPOK Ta NepesBipKu
3HaHb B Uin cdepi. laea npoBeaeHHs y Hawomy MicTi BUHMKNa y MornogixHo! paau
[Hinpa, wo BXe nonepeaHbO YCrilHO npoBenu ABi rpy Ha Temn [Ha €Bponu Ta
3axXUCTy NpaB OUTUHMW.

BukopnctaHHA iHHOBAUIMHOT TEXHOSOril IHTepPaKTUBHO-IHTENEKTYyarnbHOI pu
«Kahoot!» 6yno npuypoydeHe go [Hs KoHctuTyuii Ykpainu. 'pa Bigbynach y npsmin
TpaHcnaAuil Ha YouTube kaHani MonogikHoi pagun [Hinpa. «Kahoot!» — ue
iHTepaKTMBHa rpa, Yy ki KOXXEH y4acHUK rpae cam 3a cebe, y cBOEMY CMapTAOHi.
Meta, AKky nepecnigyBana Micbka paga nif 4ac iHigiauil rpn, — CTBOPEHHS
MOXNUBOCTI OS5 Y4aCHUKIB NepeBipUTU CBOI 3HAHHSA 3 BiANOBIAHOI TEMU, CMPUSIHHS
niaBMLLEHHIO piBHA 06idHaHoCTi monogi. [Jo rpu, npuypoyeHoi no OHa KoHcTuTtyuil
YKpaiHu, KepiBHWK CTpyKTypHoro nigposginy [. bina 3anponoHyBana 3anpocuTu
CTaBMTU ydacHMKaM NMUTaAHHA cekpeTaps [HINpoBCbKOI Micbkoi paan OnekcaHapa
Canxapy €K cneuianicta 3 npaBoBux nutaHb. Micuem npoBeaeHHs Gyno obpaHo
CUTyauinHUKM LeHTp micTa [Hinpa.

Lle — nepwun goceig 3acTOCyBaHHS iHTEPAKTUBHUX TEXHOMOriA Takoro poay,
30KkpemMa, noAibHol rpu, Ae yvacTb B3AnM YMHOBHUKKM Micbkol pagw. Llen gocsig
NPOAEMOHCTPYBaB BiAKPUTICTb Bflaan Ta il FOTOBHICTb NpauoBat 3 NONynapHUMMU
couianbHUMKU TpeHA4aMu, WO YUHATb BMAMB Ha NaTPiOTMYHE BUXOBAHHA MONoAj,
OrOfIeHHA LBbOro npouecy Ans MogepHisauii ynpaBniHCbKMX Nigxoais A0 pO3BUTKY
coujianbHOro Kanitany wMicta. BpaxoBytoun npakTMYHWMKW  ycnix iHiyiaTmsw,
ynpaBniHHAM  MOMo4i, MO3alKiflbHOI OCBITM Ta HauiOHaNbHO-NATPIOTUYHOIO
BUXOBaHHA [HINPOBCBKOI MiCbKOI pagu W Hagani nnaHyeTbCa 3anpollyBaTty 6paTu
y4yacTb y poni cnikepiB nocagoBux ocib [HinpoBCbKoi Micbkoi pagu. Lle cnpusitume
HanaroMXeHHK KOHTaKTy MK Monogatw Ta Bnagotw. Ha rpy, wo Bigbynacs
25.06.2020, 3apeectpyBanocb 381 ocoba, y4actb B3sinm 150 yyacHukiB. NMoka3oBo,
Lo cepeHin Bik ydacHukiB Big 14 no 30 pokis.

Y BikTOpUWHI Byno npegcraBneHo 37 NuUTaHb, Cepea SAKNX YinbHe micue nociganu
NUTaHHA Ha 3HaHHA KoHCTUTYUIT YKpalHu, AepXaBOTBOPEHHSA i Noriky. Psag nutaHb
Oyno ccopmynboBaHO Yy XapTiBnuBii (popMmi AN CTBOPEHHA HEBUMYLLEHOI |
APYXHbOI aTmocepu.

MpoaHanidyBaBLM BiK YY4aCHUKIB i 3auikaBreHicTb mMonogi, 6yno nnaHyeTbes
NpOBEOEHHA Yy 3aknajax cepeaHbol 3aranbHOI OCBITM MIiCTa 4YaCTUHY YpOKiB
(3akpinneHHa Temn) 3 icTopil i NpaBo3HaBCTBa Yy TakoMy popmaTti. B ymoBax
KapaHTUHY OaHur popmaT sikHarKpawe cnpusaTuMe MOTMBAaUil A0 HaBYaHHSA |
NiATPUMLI IHTENEeKTyarbHOro PO3BUTKY MOJIOA0MO NMOKOSIHHS.
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TakmM  4YMHOM, BUKOPUCTAHHSA  IHTEPaKTUBHO-iIHHOBALIMHUX  TEXHOMOrIN
opraHamu MiCLEBOro camoBpsifyBaHHA AN CRPUsiHHS MOAEpPHi3auil nigxogy Ao
NaTPiOTUMHONO BWXOBAHHS MONOAI € MO3UTMBHUM HaabaHHSM, WO Mae BaroMun
noTeHuian Ansa pPO3MNOBCIOMKEHHA Ha TepeHax iHWuX MIicT Ta KkpaiH. Le €
IHCTPYMEHTOM MNO3UTUBHOIO BMNNUBY Ha (POPMYBaHHSA CYCNIMbHOI iAEHTUYHOCTI Y
nepiog nNOAONaHHA Hacnigkise naHgemil, Wo CchpuanyM akTmusisauil 3acTOCyBaHHSA
IHTEPaKTUBHUX TEXHOMOrn Ta AUCTaHUIMHMX (OOPM HaBYaHHA Yy LWKINbHIN Ta
NO3aLUKiNbHIN OCBITHIN OiANbHOCTI.

Cnuncok BUKOPUCTaHUX OXepen:
[1] DigeHko, O. (2014). Peanizauis oepXaBHOI MOMITUKMA HALOHANBHO-NATPIOTUYHOTO BMXOBAHHS MOOAi Ha
perioHanbHOMY piBHi. EgpekmugHicmb OepxagHo20 ynpaeniHHs, (38), 374 — 379.
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YKPAIHA

OpHielo 3 OCHOBHMX YMOB MiABULLEHHS NPOAYKTUBHOCTI | TpUBamnoCTi
eKkcnryaTauil HapTOBUX | ra30BUX CBEPANOBUH € SKICTb X KpinsieHHA. Bucoka akicTb
KpinneHHa CBepANioOBMH O3Havae, WO obcagHa KOnMoHa repMeTuyHa i BiACYTHE
crnonyyeHHss Mk nnactamu.  [lpy  BiOCYTHOCTI  MOBHOrO  pO3MEXyBaHHS
eKkcnnyaTtauinHmx ob’ekTiB oguH Bif O4HOro i Big BOAOHOCHMX MNacTiB He TiflbKu
BUKMNOYAE emeKTMBHE BUKOPUCTAHHA [aHOI CBeparioBUHW, ane W BWHUKaeE
BTOPUHHUI HEraTUBHNIN ehekT — NOripLLIEHHS BfTACTUBOCTEN pOAOBULLA B pe3ysibTarTi
MDKMS1aCTOBUX NEPETOKIB.

AkicTb po3amexyBaHHS NracTiB BAAETHCA NiABULLNTU 32 paxyHOK BCTAHOBIIEHHS
Ha KOSIOHI NakepiB MiXX ropn3oHTamm, ki NOTPIOHO po3mexyBaTn. B 3anexHocTi Big
NPU3HAYEeHHSA MNakepu MOXHa BCTaHOBMOBaATUM Bulle abo HmxXYe NPOAYKTMBHOIO
nnacTa, BUPILYYM NpU LbOMY 3aBAaHHA 3anobiraHHA 3aKONOHHUX ra3onposiBreHb
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B Nepiof 04ikyBaHHS 3aTBepAiBaHHA LEMEHTY, NPOHUKHEHHSA TAMMOHAXXHOIO PO3YNHY
B NacT, NepeToKy NnacToBUX BOA MO 3aKOSIOHHOMY NPOCTOpY, Mapopo3puBy NnacTiB
i NOrMMHAHHA PO34MHY, PO3MEXYBaHHS PI3HOHANIPHUX rOPU3OHTIB TOLLO [1].

[Mpouec LueMeHTyBaHHS 3 BMKOPUCTAHHAM nakepiB nepenbadae pos3mpeHHs
YLWINBbHIOKYOro efieMeHTy nakepa i repmeTun3alito 3aKOfIOHHOro MpoCTopy nepea
BIOAKPUTTAM UUPKYNALIMHUX OTBOPIB, Yepes SKi LeMEHTYI0Tb KOJTOHY BULLE rnakepa.

[MpakTuka 3acTocyBaHHA NakepiB NOKa3ye, WO X BUKOPUCTAHHSA € ePEKTUBHUM
y BUNaAKy, SIKLWO BiACTaHb Bif iHTepBany nepdgopadii 4O BOAOHOCHOIO rOPU30OHTY He
MeHwa (3-6) M. Lle NOACHIETbCA TUM, WO iCHYIHOYI MeToaAM KOHTPOM0 He
3abe3nevytoTb TOYHOrO BCTAHOBJIEHHA Makepa HanpoTW TOHKOIO HEMPOHUKHOMO
ekpaHy. Lli noMnnkn BMKNUKaHi CKNagHIiCTIO BpaxyBaHHSA BWOOBXEHHSI KOMOHW nif
Ai€l0 BracHoOI Baru i TemnepaTtypu, a TakoX HEBIAMNOBIAHICTIO MK BUOOBXEHHAM
KapoTaxkHoro kabens i OypunbHOI KOMOHM BHACNIAOK Pi3HOro xapaktepy IX
aedopmadin.

Hamu nponoHyeTbCA BUKOPUCTAHHA nakep-ginbTpa, Wwo 3abesneyye HagiviHe
BiJOKpEMSieHHs1 OnM3bKO pPO3TallOBaHUX BOAOHOCHMX | HadTorasoHacu4YeHmx
ropu3oHTiB. EhekT 1ioro po3’egHyBanbHOI Aii CTBOPIOETLCS Ha BiabOpi 3 LEMEHTHOrO
PO34MHy (B panoHi yCTaHOBKM Nakep-dinbTpa) HaaANUWKOBOI BOAM 3aMillyBaHHS, LLO
npuBOaUTL A0 (OPMYBaHHA ManonpPOHUKITMBOI YLINBHIOYOT MNepeMunyku o
NOBHOMY Nepepi3dy 3aTpyOHOro npocTopy.

AHani3 iHdopmauinHnx MaTepianis no BMNPOBaMKEHHIO nakep-dinbTpiB
HadpTorasosux popgosuwax TaTapii [2] HaBiB Ha AOyMKy 3pobuTu nepeBipKy B
nabopaTtopHMx YymMoBax (OPMYBaHHA Takol MNEPEMUYKM 3  LOCHIIKEHHAM 1T
BNacTMBOCTEN MO MILUHOCTI B pajianbHOMY HanpsiMKy, TOoGTO nepekoHatuca y
MOXIUBOCTI OAepXXaHHA eMeKTy repMeTUYHOro BiJOKPEMIEHHS MPOAYKTUBHUX
FTOPU3OHTIB NPU HAsIBHOCTI PO3LLUMPEHHA CTBOSa CBepASIoBMHU. 3 Lieto meToro byna
BUroToBreHa nabopaTtopHa ycTtaHoBka (puc. 1) 3 Kamepow, QinbTpyrYnm
eneMeHToM, Lo iMiTye npouec 06e3BOAHIOBAHHA TaMMOHAXHOr0 pPO3YMHY B
3aTpybHOMY NpOCTOpi 3a 4OMNOMOroK nakep-dinbTpa.

W

1 — kopnyc; 2 — ¢hinbmp; 3 — binempam; 4 — npobornepepobHUK;
5 — yemeHmMHul kamiHb; 6 — 6anoH 3i CMuUcHymuM rnosimpsm
Puc. 1. Cxema inbTpauinHOl yCTaHOBKMU
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3nuB BiAdINbTPOBaAHOI BOAU 34INCHIOETLCA 4Yepe3 wWTyuep QinbTpyrdoro
enemeHTa. [ns BMBYEHHS YLWNbHEHHS UEMEHTHOro TicTa B Kamepi 1 6yna
yCTaHOBMeHa nig NPAMUM KYyTOM PO3’€MHa NO TBIPHIN LNIIHOPWYHIA NOBEPXHI rinb3a
4, sika npu3HayeHa gns Bigbopy Npob yLiNbHIOYOro LLEMEHTHOrO TiCTa B MeXax
YMOBHOrO pagianbHoro 3asopa Mixk TpybOH0 i CTiIHKOK CTBONa CBEPASTIOBUHN.

Ona  ouiHkM  inbTpauinHMX  BNAcTUBOCTEN  TaMMOHaXKHUX  PO3YUHIB
BMKOPUCTOBYOTBLCH ABa KpUTepii:

— rpaHn4YHe (BigHOCHE) BOLOBIOAINEHHS,;

— WBMAKICTb BUTIKAHHA QoinbTpary.

B skocTi jogaTkoBOro napameTpa B NpoLueci 4oCnif4KeHb Ha BKa3aHin ycTaHoBL
ikcyBaBCs TePMiH BOAOBIAAINEHHS TAMNOHAXXHOMO PO34MHY.

3a rpaHunyHe (BigHOCHE) BOOOBIAAINEHHA MNPUAHATO BigHOLWEHHA 06’eMy
dinbTpaTy Ao 3aranbHoro ob’emy BoAW NpU 3aMilllyBaHHI TAMMOHAXKHOMO PO34MHY.
Llen napameTp xapaktepuaye CTyniHb 3MEHLUEHHA 06’€My TaMMNOHAXXHOrO PO3YNHY
(ywinbHeHHs1) 3a paxyHOK 4acTKOBOro 06e3BOgHIOBaHHS.

MMpouec BioMiNbTpyBaHHA BOAW i3 TaMMNOHaXHOrO PO34YMHY | MpPoBeLEeHHSA
EeKCMepUMEHTY 3[iNCHIOBaNMCA TakMM YNHOM.

TaMnNoHaXXHUM PO34YMHOM 3 BOAOLEMEHTHUM BigHoweHHam Big 0,3 go 0,5
3anoBHIOBarnacb BCA kamepa i 3a JONOMOroK CTUCHYTOro NoBiTps B 6anoHi 3 o6ox i
OokiB cTBOptoBaBcs nepenapg Tucky Big 0,5 go 2,5 MIMa 3 nepiogom 0,5 MIa. Micns
KOXXHOro BMNpoGOBYBaHHS MO BCi OOBXWHI pO3’€MHOI rinb3n (NpobosiabipHuka)
yepe3 KoXHi 30 mm Bigbupanuca B3ipui LEMEHTHOro TicTa, 3BaXyBanuCb,
06e3BOAHIOBANNCL auEeTOHOM, BucywyBanucb npu Temnepatypi 70 °C npotarom
30 XB. B CyLUUITbHIM Wadi, OXONo4KyBanucs y eKkcukaTopi i 3HOBY 3BakyBanucb. 3a
3MiHOIO Baru B3ipuiB B MOPIBHSAHHI 3 BUXIAHUM, NiApaxoBYyBanucb iX BOLOLEMEHTHI
BigHOWeHHA. OQHOYaCHO N4 OUiHKM MILHOCTI Ha pPi3Hin BigCTaHi Big inbTpyoYoi
NOBEPXHi BU3HAYaANUChb iHTEHCMBHICTb HAbopYy i MiLHOCTI CTaHA4APTHUM METOAO0M Ha
O[HOOCHEe CTUCKYyBaHHs Yepes 8, 16, 24, 32 i 48 roanH.

Y3aranbHeHi pes3ynbTaTM  NpoOBeAEHUX  OOChiMKeHb  Mokasanun,  Wo
IHTEHCMBHICTb 06€3BO4HIOBAHHS i YLUINbHEHHS 3pOCTaloTh 3 NiABULLEHHAM nepenaay
Tucky. OgHak, rpaHuyHe BOOOBIAAINEHHSA Bif LbOro NPakTMYHO HE 3MIHIETBLCA |
cknagae 50 - 56 % Big oB’emy BOAM 3aMillyBaHHS. XapakTep BOOOBIAINEHHS
GinbTpaTy BiOPIZHAETLCA TUM, LLIO B MOYATKOBWUI Nepio BiH He MiHIMHWIA, a LUBUAKICTb
BOAOBIAAAYI 3HMXKYETbCA, ane noTiM uen npouec crtabinisyerbca. [MiaBuLLEHHS
TemnepaTypy MNpuv Takux OAHAKOBMX YMOBAX BUKIUKAE 3POCTAHHSA MOYaTKOBOI
LUBMAKOCTI BOAOOBIAAINEHHA | CKOpo4vye TpuBanicTb npouecy, a 306inblueHHs
abCornTHOro TUCKY HEMOMITHO BMfMBAE Ha Lien npouec.

3a pesynbTatamu eKCnepnuMeHTiB BCTAHOBIIEHO, WO Ha BigcTaHi 4o 400 mm no
pagiycy Big ¢inbTpyodoro enemeHta npu temnepatypi 20 °C i nepenagi TUCky
2 MlNa, Bxe 4yepe3 16 roguH MoXxHa ogepxatu GaratowapoBy MO MiLHOCTI Ha
CTiMKICTb LeMeHTHy obornoHky Big 18 Mlla 6ina nosepxHi dinbTpa i 4o 5 MlMNa Ha
BiAcTaHi Big Hboro Ha 300 m.

Ha noyatky 90-poKiB MUHYNOro CTOMITTA nakep-MinbTp 3BU4ANHOT KOHCTPYKL,iT
OyB BMpOBaXeHUN NpW KPinneHHi OeKiNbKOX CBepAnoBUH eKcniyaTauinHUMu i
NPOMIKHUMW KOSTOHaMMW.

OpaHak, WMpOoKOro 3acTOCyBaHHA Taki Nakep-inbTpu He 3HaAWLWINAN, B 3B’A3KY 3
HeOOoMiKOM TX KOHCTPYKLUIT, KM nonsirae B TOMy, LLIO KaHan Cnosy4YeHHst 3aTpyobHoro
NpOCTOpPY 3 TPYOHMM MicnsA 3aKiHYEHHSA LeMEHTYBaHHA 3anuaeTbCs BiAKPUTUM.
HasBHICTb LbOro KaHasny He BUKNIYAE BUHWKHEHHSA YCKIMaAHEHb, MOB’A3aHuX 3
MOXNUBUMU HaAPTOra3onposiBIEHHAMU, a TakoX Npu BUNPoBYyBaHHI NPOAYKTUBHUX
FOPU3OHTIB.
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Hamn nponoHyeTbCcAa 3acToCyBaHHA nakep-ginbTpa (puc. 2), akumn y 3ibpaHomy
BUIMSAI CKNagaeTbes i3 Koprnyca 2, B LWWINOHOYHOMY Masy SIKOro YCTaHOBIIOETLCA |
3aKpinnioeTbCA ABOMA rBUHTaMK 7 30M0THUK 1 3 otBOpoM. OTBOpPY B LLUMOHOYHOMY
nasy i 30M0THUKY B TPAHCMOPTHOMY MOJSIOXKEHHI 3arnylleHi 3arnywkow 6.
CnonyyeHHsi 0TBOpIB (PiKCyeTLCA 3a ONOMOrOK YaBYHHOI BTYrku 8 i npobku 4, ska
3arBMHYYETHLCS B THI340 3.

oAd1 xiHreag

08-2£9 LOOIA-OFI

1 — 30110mHUK; 2 — Kopriyc; 3 — eHi300; 4 — npobka, 5 — 3aanyuwkKa;
6 — 3aanywka,; 7 — esuHmM, 8 — emyrika
Puc. 2. NMakep-dinbTp PI1-140

B MOMEHT NpoxomkeHHs 4epe3 nakep NpPOTUCKYBarnbHOI Npobku BTynka 8
3pywyetbca i nagae Ha "crton-kinbue" abo Bigcikad nepeTikaHHA TaMMOHaXHOro
PO34MHYy B 06CaaHy KOMOHY.

MMicna oTpumaHHA "cTon" i cKmOoaHHA TUCKY, 3a paxyHOK nepenagy TUCKY,
BULLITOBXYETHCA 3arryLllika 6 i3 OTBOPIB B KOPNyC 30M0THWUKA i piguHa 3aMmillyBaHHS
TaMMOHAaXXHOro PO34NHY Yepes3 QINbTP | OTBOPU BUXOLAUTL Y BHYTPILLHIO NOPOXHUHY
o6cagHoi konoHu B 06’emi = 0,07 - 0,18 m3, 3aBOsikn YoMy Ha nakep-inbTpi i BULLE
HbOr0O B 3aTpybHOMY MPOCTOPi CTBOPKETLCH LWiflbHE LUEMEHTHe Kinbue, Lo
NPUBOOUTL OO0 BUPIBHIOBAHHS TWUCKIB B KOSIOHHOMY i 3aKOfIOHHOMY MpocTopax i
crnpauloBaHHIO 3a paxyHOK UbOro 30r0THUKA. B pesynbTaTti BKasaHi npoctopu
i3ontotoTbes. [py CTBOPEHHI B NofganbLLOMY TUCKY B KOSOHI | 32 KONOHOK CNOSTyYeHHS
MK HUMW BUKINIOYAETbLCS.

TakuMm 4YMHOM, 3anponoOHOBAHWW Makep-PINbTP MNOBHICTIO repmMeTusye
3aKONMOHHUI NMPOCTIP B NepeBaHin BinbLIOCTI abCONTHO SAKICHILWE | HagiNHIWe, HiXK
Le BUKOHYE TaMMOHaXHUWN KaMiHb.

Cnucok BUKOPUCTAHUX OXKepen:
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YKPAIHA

CxeMn enekTpuYHMUX Mepex MICTATb 6e3nid 3aMKHYTUX KOHTYpiB, WO B
3aranbHOMy BUNaaKy nigBuLLYE HAOIMHICTb eNeKTponocTayaHHs CNoXuBadiB i cripuse
30IMbWIEHHIO  MPOMNYCKHOI  CMPOMOXHOCTI  eflekTpuyHoi  Mepexi.  KoHTypu
YTBOPOKWTLCA MiHIAMW K OAHOMY Kraci Hanpyrn, Tak i [OeKifIbKOX CTyneHiB
HOMiHanbHUX Hanpyr [1-4]. SAKWOo KOHTYp CKNagaeTtbCsa TifbkM 3 MiHIiK
enektponepenasaHHs (J1IEM) , BMkoHaHMX NpoBogaMun OAHIET MapKK, TO BiAHOLIEHHS
X/R onga BCiX FifIOK CXeMU 3aMilLleHHA B TakOMy KOHTYpi OOHAKOBO i po3rnsHyTa
Mepexa € ogHopigHoto. [Npu pisHnx nepeTnHax nposoAis J1EI, Lo BXOAATb B KOHTYP,
abo ans Mmepexi 3 TpaHcdopmaTopamn BigHoweHHs X/R pisHe gnga rinok i
enekTpu4yHa Mepexa € Heo4HOpPIaHOW. 3a3Bu4ar B HEOAHOPIAHIN 3aMKHYTIN Mepexi
MOTOKM MOTY>XHOCTI pO3MN04iNAtTbCA MO rifikax HEONTUMANbHO i WO AN TaKol MepexXi
MOXHa 3HU3UTM BTPATU LUNAXOM MPUMYCOBOrO 3MiHW MOTOKOPO3MOAiNy B KOHTYPI
[1,5,6].

B iCHy0UMX enekTpUYHNX CucTemMax 4YacTo 3yCTpidatoTbCA 3aMKHYTI eNeKTPUYHI
mMepexi pisHnx Hanpyr (Hanpuknag, 330-750 kB), nos'a3aHi TpaHcopmaTopamu i
aBTOTpaHcopmaTopamu. Y LUMxX HEOQHOPIAHUX 3aMKHYTUX Mepexax B psdi BUnaakis
MOXINBE 3HMU3UTU BTPATWU NOTYXKHOCTI i eHeprii LWAAXOM 3aCTOCYyBaHHS cnevianbHuX
3axofiB.

EnekTpuyHi Mepexi BUCOKOI i HAABUCOKOI Hanpyrn BUKOHaHI TakMM YMHOM, LLIO
nepeTuHy npoBOAIB IiHil erekTpornepegadi 3 pPOCTOM HOMIHANbHOI Hanpyru
3pocTarTb npornopuinHo Hanpysi. Llum gocaratoteca Taki napameTpu NOBITPSAHUX
NiHIN, NpKU AKX X HaTyparnbHi NOTYXXHOCTI BigNoBigaTb A0NYCTUMUM MO TENSIOBOMY
PEXMUMY CTPYMOBUM HaBaHTaXeHHAM. B pesynbTaTi Mepexi BUABNAKTLCS
HeogHOpPIOHMMK, NPUYOMY 3 POCTOM Aiana3oHy HOMIHANbHUX Hanpyr Mepex
ob'egHaHOl eHeprocucTteMmn CTyniHb HeogHopigHocTi 3pocTae [1]. Tomy nepesaru
3aMKHYTUX MepeX, AKi MonAratoTb Y BENUKIN HagiIMHOCTI eNeKTponocTadaHHA, KpaLwin
AKOCTI enekTponepeaadi i 6inbwoi eKOHOMIYHOCTI peani3yloTbCs Yepe3 HasiBHICTb
HeoAHOpPIAHOCTI He 3aBXan. Bnnve HeOQHOPIAHOCTI MOXe ByTK HACTINbKM ICTOTHUM,
LLIO OBOANTBLCA NpUIMaTK cnewianbHi 3axXoam WoAo0 noninweHHa yMoB poboTn Takux
Mepex.

HanbinbLu pi3ko HeO4HOPIAHICTL NPOSABMALAETLCS Y BUNagKax nepegadi Benmkol
TPaH3UTHOI MOTYXXHOCTI MO Mepexi, WO CKNagaeTbCa 3 naparnernbHO BKITHOYEHUX
(4yepe3s  aBTOTpaHcoOpMaTopu)  OINAHOK  Pi3HUX  HOMIHANbHUX  Hanpyr.
HeBignoBigHICTb iIHOYKTMBHUX OMOPIB FifIOK X aKTUBHMM oOnopam npu3BoAuUTb OO
3HWXEHHS MPOMYCKHOI 30aTHOCTI Mepexi. Po3noain HaBaHTaXeHb B MepeXi CTae
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HeonTMMarnbHMM: B TOW 4Yac SIK OAHa 3 TMifOK (MEHLLIOro HOMIHanbHOro Harpyru)
3aBaHTaXkeHa MOoBHICTIO, Apyra (6iNbLWOoro HOMiHaNBLHOro HanNpPyry) HeHaBaHTaXeHa.

[na nigBMLLIEHHA E€KOHOMIYHOCTI poBOTM ENEKTPUYHUX MEPEX MPOBOASATLCS
Pi3Hi 3ax0aM OO0 3HUXKEHHS BTPAT eNekTpoeHepril AK Ha cTagii ekcnnyarauii, Tak i
Ha cTagil npoektyBaHHA [1,5,6]. Ha cTagii ekcnnyaTauil BUKOHYETLCA ONTUMI3auist
pexumia poboTn 3a AOMNOMOrOK Pi3HMX MeToAiB, ceped SIKMX 3aCTOCOBYETbCS
ONTUMI3aUis yCcTaneHnx pexumis no Hanpysi i nepepoanoginy NoTokiB NOTY>XXHOCTI B
HEeOOHOPIAHMX 3aMKHYTUX Mepexax.

Mpu 3apaHii nepefaHol akTUBHOI MOTY>KHOCTI BENMYUHY HaBaHTaXyBalbHUX
BTpAT NOTYXXHOCTi B MiHisAX i 06MOTKax TpaHCcOpMaToOpiB MOXHA 3HU3UTU LUSIAXOM
NiABULLEHHS PIBHS HANpyrn Mepexi Ta 3MEeHLLEHHS BENMYMHU NepeaHol peakTUBHOI
noTyxHocTi. OcTaHHE Moxe OyTn 3abe3nevyeHO 3a paxyHOK pauioHanbHOro
BMKOPUCTAHHA BCTAHOBIIEHUX KOMMEHCYBanbHUX NpUCTpoiB [7-12]. Y niHiax
enekTponepeaadi HagBWCOKOI HaMpyrn Npu NeBHUX NOrogHUX ymMoBax BTpaTu Ha
KOPOHY MOXYTb B psi BUNAKiB nepeBulLlyBaTU HaBaHTaXyBalbHi BTpaTn. Y UUX
BMMNaZKax MOXe BUABUTUCS OOUINbHMM AeLL0 3HU3UTU piBEHb HaNpyru, Wo npussene
A0 3HWXKEHHA CyMapHUX BTpaT B liHil. TakuM YMHOM, 3MiHa pPiBHS HaNpyryu B Mepexi
BMMMBAE Ha 3HAaYEHHS BTpaT Y HUX.

Mpobnema 3HWXeHHA BTpaT NOTYXHOCTI Ana Ykpaiuu 3 ii JIEM Hagsucokoi
Hanpyrm ocobnmBo B yMOBax PIi3KOro No4OpPOXYaHHA Nanuea, TpygHollamu Moro
BMAOOBYTKY € OyXe BaXnMBok. ToMy Be4eTbCSA NOLUYK HOBUX KOHCTPYKTUBHUX pPilleHb
NOBITPAHUX NiHIKW, MNPOBOAATLCA [OOCIHIOKEHHS, CAPAMOBaHI Ha MigBULLEHHS
€KOHOMIYHOCTI pOobBiT Aitoumx NiHiN enekTponepefaBaHHS, a TaKOX CTBOPEHHSA HOBOIO
NOKONiHHA obragHaHHA, 34aTHOro BUPILLYBATU 3aBOaHHSA 3HWKEHHS BTPAT aKTUBHOI
MOTY>KHOCTI i 36inbLUEHHSI NPONYCKHOI CMIPOMOXHOCTI enekTponepeaadi.

Pospobka Takoro obnagHaHHs Beaetbcsa aktneHo B CLUA, HimeuumHa, AnoHii,
®paHuil Ta pagi iHWux po3BuvHEHMX KpaiH. OgHak BapTiCTb HOBOrO MOKOSTIHHA
obnagHaHHA [OCUTb BMCOKA, TOMY HEeOoOXigHO MakcumanbHO e(EeKTMBHO WNOro
BMKOpUCTOBYBaTU. [Ana uboro noTpibHO 3HaTW 3a3ganerigb, Ae Buroda Big MOro
3actocyBaHHsa Oyae Hanbinbwoto. Lle B cBOK yepry cTaBuTb 3aBAaHHA pO3pobKm
anropuTMiB BU3HAYEHHSA OMNTMMANbHOMO MiCLSA YCTAHOBKWM TaKOro YCTaTKyBaHHS.
OpaHum i3 3acobiB nepeknagy Mepexi 3 NpMpPoLHOro NOTOKOPO3MNoAiny B HabnmxeHe
A0 ONTUManbHOroO € KepoBaHi WyHTyBanbHi peaktopu i CTATKOM.

B paHuni yac B enekTpoeHepretvui 3apybikHUX KpaiH Benuke 3Ha4YeHHS
HaOa€eTbCA CTBOPEHHKO KepoBaHMX abo THY4YKMX niHiM enekTponepenad, Sk €
CKMagoBOK YacCTUHOK «iHTenekTyanbHux» (Smart Grid) mepex 3 npucTposimu
FACTS (Flexible Alternative Current Transmission Systems) [8,13,14]. Lli npuctpoi
3abe3nevyloTb oNnTUMaribHe BEeOEHHS PEXUMIB €EHEProCUCTEM SIK BUCOKOE(DEKTUBHI
3acobu perynioBaHHsi NOTOKIB SIK aKTUBHOI, TaK i peaKTUBHOI NOTY>KHOCTI.

[na ynpaBniHHA peXxumMamu no Harnpysi i peakTUBHOI MOTYXHOCTI nopsag 3
TpaguuinHUM 3aCTOCYBaHHAM reHepaTopiB, CUHXPOHHUX | CTaTUYHNX KOMMEHCATOPIB,
B OCTa@HHE LecATUnITTa BCe OiNbll LUMPOKO BUKOPUCTOBYKOTBCHA HOBI NPUCTPOI -
KepoBaHi WyHTyBanbHi peaktopu (KLUP). Lli 3abe3nevyoTb ctabinisauito Hanpyru,
ONTMMI3aUil0 NepeToKiB  PeakTUBHOI  MOTYXHOCTi, MigBULWEHHS  NPOMYCKHOI
CMPOMOXHOCTI enekTponepenad, 3HMXKEHHA BTpaT, YMcria KoMyTauin BUMUKadiB i ain
PIH tpaHcdopmaTopis.

KepoBaHi WWyHTyBarnbHi peakTopn 403BONAIOTL BUPIiLLYBATU HACTYMHI 3aBOaHHA:

1) nigBULLEHHSA NPONYCKHOT CMPOMOXHOCTI MXKCUCTEMHUX 3B'SI3KIB;

2) aBTOMaTMyHa ctabinisauisa piBHiB Hanpyru;

3) onTuMmi3zauis pexumiB poboTM ENneKTPUYHUX MEePEeX | 3HWKEHHA BTpaT
eneKTpoeHepril;
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4) 3abe3neyeHHs HeobXigHOI 3aBaHTaXXEHHSI reHepaTopiB eneKkTPOoCTaHLuin Nno
peakTUBHOI NOTY>XHOCTI;

5) 3HUXKEHHS KiNbKOCTI KOMyTaLin BUMMKaIB,;

B 3anexHoCTi Big CTyneHs KomneHcauii, 3Ha4eHHSA BTpaT aKTUBHOI NOTYXXHOCTI
BapilOOTbCHA B OOCUTb LUIMPOKUX Mexax (puc.1). MNpu ubomy cnig nam’atatu, Wwo
aktmBHi BTpatn B JIElN HBH cknagatwTbecs 3 BTpaT Ha HarpiBaHHS B NOB3L40BXHLOMY
aKTUBHOMY OMOpPYy Ta BTpaT Ha KOPOHYBAHHA MNPOBOAIB B MOMEPEYHIN aKTUBHIN
NPOBIAHOCTI.

40
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Takox nepcnekTUBHUM € 3aCTOCYBaHHSA CTaTUYHUX CUHXPOHHUX KOMMEHcaTopiB
(CTATKOM) ansa cTBOpEHHsI KepoBaHUX NiHin enektponepeaadi [9-11]. 1o oCHOBHMX
cknagoBux cunosoli  4YactmuHu CTATKOM  BxogdaTb:  HaniBnpoOBiAHWKOBUM
nepetBoptoBay, OMOK KoHAeHcaTopiB, INbTP BULWMX TFAPMOHIK, Y3romXKyroui
peakTopu.

Cunosa uvactmuHa CTATKOM nobygoBaHa Ha  OCHOBi  KepOBaHMX
HaniBnposigHWkoBMX enemeHTiB. CtaHom Ha 2019 pik npyn nobyaoBi NepeBaXKHOI
OinbwocTi gitounx CTATKOM B siKkOCTi CMNOBUX eNlEMEHTIB BUKOpUCTOBYOTHCA IGBT
TpaH3ncTopu. OcHoBHOW Tononorieto cunosoi YactuHn CTATKOM e GaratopiBHEBI
iHBepTOpM, WO nobyaoBaHi Ha 6asi IGBT TpaH3aucTopiB, nNpoTe TaKoX
BMKOPUCTOBYHOTbCA 3anipHi Tupuctopu. OCHOBHUMW NepeBaramMmu rnpu 3acTOCYBaHHI
CTATKOM € 1oro BuCOKa LWBWOKOALIA, BUWXIOHI XapakTEPUCTUKW, LUBUAKWN
AOVWHaMIYHUIA BIAryK Ha 3MiHY MapamMeTpiB Mepexi efiekTponocTtavyaHHs, rHyyka Ta
aganTuBHa [0 3MiH cCUCTeMa KepyBaHHSA CWUITIOBMMM  HamiBNpoBigHMKOBMMU
enemMeHTamu.

Ons cuctem nepepavi enektpoeHeprii CTATKOM possonse: nigBvwmTth
KOoemiluieHT MOTYXXHOCTi; 3MEeHWWUTU BTpaTU nNpuM nepefadi Ta pPo3noaineHHi
eneKkTpoeHepril 3a paxyHOK LUBUAKOAIIOYOI KOMMEHCcaLlii peakTUBHOI MOTYXHOCTI;
36iNbWNTN NPOMNYCKHY 34aTHICTb MepeXxi; NiABUWMUTU CTiMKICTb CUCTEMU MNpu
nepexigHMx npouecax Ta aBapiMHMX pexumax; 3abesneunTn edekTnBHe
perynioBaHHA peakTUBHOI MOTYXKHOCTI Ta PiBHA Hanpyru; NigBuWmnT gemMndyBaHHS
CUCTEMU; NOLABUTN HU3bKOYACTOTHI Ta CYOCMHXPOHHI KONMUBAHHSA; 3@ HasiBHOCTI
Hakonmn4yyBaya eHeprii BENIMKOI NOTY>KHOCTI 3abesnevyBaTtu 3rnagKyBaHHs rpadikis
HaBaHTaxeHb [10,11]

[o enexkTpuyHMx wMepex BUCOKOI Ta Hagsucokol Hanpyrm CTATKOM
NPUEQHYETLCA 3a [LOMOMOroK y3roaxyrumx TpaHcdopmartopis. CTATKOM, B
3anexHocTi Bi4 BUMOr OO MOro napameTpiB, MOXe OAHOYacHO reHepyBaTn
(iHOYKTUBHUA peXWUM) i NOrMMHATN PEeaKTMBHY MOTYXHICTb (EMHICHMA pexum) 3a
paxyHOK Nepepo3noainy peakTMBHOI NOTY>KHOCTI M bazamu mepexi (puc.2).
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Ha cborogHi CTATKOM pi3HOT NOTY>XHOCTI BUKOPUCTOBYETLCS AN nobyaosu
FHYYKMX CUCTEM nepeadi 3MiHHUM CTPYMOM Yy psadi KpaiH. Tak, Hanpuknag, y 2018
poui B Micti HOHbHaHb (Kutan) BctaHosreHo rpyny CTATKOM 3aranbHoro
notyxHictio £300 MBAp npu nigkntoyeHHi oo mepexi 500 kB gns 3abeaneveHHs
cTabinbHOI poboTn Mepexi. DyHKLUiOHaNbHy cxemy MiaKMYeHHs 3a3Ha4yeHoro
KomneHcaTopa 4o Mepexi npuBeaeHo Ha puc. 3 [11].

500 kB Jlinis I 500 kB Jlinia II
525/35 525/35
35xB 35 kB 35 kB
% - s
CTATKOM-1 CTATKOM-2 CTATKOM-3
+100 MBAp +100 MBAp +100 MBAp
Puc. 3

Y wrati Anabama (CLUA) B pesynbtati poboTn mMeTtanypridHoro 3aBogy 3
MOTY>KHOI eNeKTPOAYroBO NiYY0 BUHUKIIM NPOBNemMn B Mepexi Yepes 3MeHLLEHHS
EMHOCTI KOPOTKOrO 3aMMKaHHS, HECUMETPIT Hanpyrn, donikepy Ta reHepawii rapMOHIK.
Ansa BupiweHHs npobnemun y 2018 poui 6yno sBctaHoBneHo CTATKOM noTy»HicTio
+150 MBAp Ha 6a3si 6aratopiBHeBoro iHsepTopa [11].
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KaHA. eKOH. HayK, OOLUEHT, OOLEHT Kadbeapy eKOHOMIKM NignpuemcTea Ta iHBeCTULUInN
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Jlecuk Jlinia IBaHiBHa
KaHA. eKOH. HayK, AOUEHT, OOUEHT Kadeapu EKOHOMIKM NignpMemcTBa Ta iHBECTULIN
HauioHansHul yHieepcumem «JlbgigCbKa rosimexHikax

YKPAIHA

[ocsrHeHHs1 BACOKUX TeMIMIB EKOHOMIYHOIO 3pOCTaHHSA B YKpaiHi € HEMOXNUBUM
6e3 36inbLlIeHHs NoACLKOro Kanitany, BaXXnNmMBMM CKNagHUKOM SIKOrO € CTaH 340pOB’s
HaceneHHs, 3okpema, monogi. OgHMM 3 MOXITMBUX HaNPSAMIB MOKPALLEHHS LbOro
CTaHy € Qi3n4yHMA PO3BUTOK CTYAEHTIB BULIMX HaB4yanbHuUX 3aknagis (BH3).
Peanizauis pgaHoro HanpsiMmy BuMarae $K HasIBHOCTI Yy CTyAeHTIiB GakaHHs
BUKOHYyBaTN (Pi3nyHi HaBaHTaxeHHs [1, 2], Tak i BONOAIHHA 3aknagamum OCBITU
HeoOXxigHOW MaTepianbHO-TEXHIYHOW 6a3ow. 3okpema, gdieBMMmmn 3acobamu
3abe3neveHHs PyX0BOI aKTUBHOCTI 0340pOBYOro cnpsAMyBaHHS €
BenoTpeHaxepu [3, 4].

CyyacHi BUpOOHMKM MpPOMOHYIOTL Pi3Hi Moaeni BenoTpeHaxepis. MNpu ubomy
Cnig 3BEpHYTW yBary Ha BeNIOTPEeHaxXepu 3 QYHKUIE nig3apsgku  30BHILLHIX
NPUCTPOIB, 30KpemMa, MOBINbHUX TernedoHiB. Y LbOMY BWUNAgKy 3acTOCYBaHHS
BENOTPEHAXEPIB JA€E He NnuLle couianbHuin edpekT, ane n npu3BoanTb 40 BUPOBITKY
neBHoro o6cAry 4mucTtoi eHeprii. Takun BUPOBITOK, SKWO BiH € A0CTaTHbO
MacwTabHUM, MOXEe 3MEHLUMTM NOoTpeby eKOHOMIKM Yy BiLHOBIIIOBAHUX AXepenax
eHeprii Ta NiABULNTY piBEHb EHEPreTUYHOI He3anexHOCTI AepKasu [5, 6].

Hamu 6yno gocnigpkeHo couianibHO-eKOHOMIYHMX HacnigkM po3TallyBaHHS Ha
Teputopii BH3 BenoTpeHaxepiB 3 yHKUiEW Mig3apsakM 30BHIWHIX MPUCTPOIB.
MobynoBaHi mogeni Ta npoBedeHi po3paxyHKM MoKasanu, WO Ui Hacnigkm €
PiISHOMaHITHAMM Ta 3arasnioM BKIKOYaTb Taki OCHOBHI IX BUAM, SK:

1) Ansa CTyQeHTIB, siKi KOPUCTYBATUMYTbCS BENOTPEHAXKEPAMU:

- MOKpALLLEHHA CTaHy 300pOB’A 3aBASKW CUCTEMATUYHOI PYXOBOI aKTMBHOCTI,
3[0pOBOro CNOCoBY XUTTH, 3MEHLLEHHSA CXMUMBbHOCTI 0 LWKIANBUX 3BUYOK TOLLLO;

- OTPUMaHHA MNEeBHOI MaTepianbHOI BUroAan, 30Kpema, BHAcCMigoOK 4acTKOBOI
3aMiHM Tiei pyxoBOI aKTMBHOCTI, 3abe3neveHHa SKoi noTpebye onnatm 3 6OKy
CTyAEHTIB (MOCNYrn TPEHaXePHMX 3ariB TOLLO);

2) onsa BHS:

- NigBuMLWEHHS piBHA NpuBabnueocTti BH3 cepen noTeHuinHnx abiTypieHTiB;

- MOKpaLleHHs pe3yribTaTiB OCBITHbOro Mpouecy 3aBAsSKM MOSIMWHHIO CTaHy
3[0pOB’A CTYOEHTIB;
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- OTPUMaHHSA MeBHOro (PIHAHCOBOrO 3MUCKY Y BUMagKy, SKWO BUrOTOBMIEHHSA
BENOTPEHAXePIB 34iIMCHIOBAaTUMETLCS Y BUPOOHMUMX nigpo3ainax BH3 3 noganswnm
NpoAaXkeM YacTUHU LMX TPeHaXepiB Ha CTOPOHY;

3) 4ns cycninbcTBa 3arasnioMm:

- eKOHOMIs1 eHepril;

- MOKPAaLLEHHSI eKONOrii 3aBAsKM BMPOBITKY YNCTOI eHeprii,

- MOKPaLWEHHA CTaHy 3 yTunisauii 3HOWEHMX Benocuneais, skwo 6yae
BinOyBaTUCS iX Nnepepobka y BENOTPEHAXEPW.

HeobxigHO BiA3HAYNTK, WO NPOBEAEHHS KiNbKICHOT OUiHKM nepenivyeHnx
couianbHO-EKOHOMIYHMX  HacnigkiB ~ posTawyBaHHA  Ha  Teputopili  BH3
BenoTpeHaxepiB 3 QYHKUIEW nNia3apagku 30BHIWHIX MNPUCTPOIB CTUKaETbCA 3
neBHMMU TpyaHowamu. Lli TpyaHoli obyMoBneHi, 30kpema, HeObXiaHICTIO po3rnsay
Pi3HMX BapiaHTIB peani3auil NpoeKkTy Takoro po3talwlyBaHHA. Cepen LUUX BapiaHTIB:
3any4YeHHsa HOBUX BerioTpeHaxepis abo TpeHaxepiB, nepepobnieHmx 3i 3HOLLEHUX
Benocuneais; npuabaHHs BenoTpeHaxepiB abo iX CcaMOCTiiHE BUIOTOBIIEHHS;
pO3TallyBaHHA BeNOTpeHaxepiB nuwe y npumiwieHHax BH3 abo takox i Ha Bynuui
TOLLO.

MpoBeaeHi HamMn gocnigkKeHHs gann 3aMmory oTpuMaT HU3KY BUCHOBKIB.

Mo-nepwe, posTtawyBaHHs Ha TepuTtopii BH3 BenotpeHaxepiB 3 dyHKUiE
nia3apaaky 30BHILWHIX MPUCTPOIB BIAYYTHO MOKpaLLye iMigXK HaBYanbHUX 3aknagis.
Mpn ubomy 6Ginbwe 80% onuTaHUX HamMK CTYOEHTIB CXBasnbHO BigHecnucsa 4o igel
Takoro poatawlyBaHHs. Kpim Toro, noHag 65% pecnoHAEHTIB BUCNOBUAN BaXkaHHSA
OpaTun yyacTb y TPEHYBaHHSX Ha LNX TpeHaxepax.

Mo-gpyre, postawyBaHHA Ha Teputopii BH3 BenoTpeHaxepis noes’sisaHo i3
NEBHMMU PU3NKaMKU Ta HEOOXIQHICTIO BMPOBaAKEHHS BiANOBIAHWX OpraHisauinHnx
MeXaHi3MiB, siki 6 pernameHTyBanuM KOpUCTyBaHHS BenoTpeHaxepamu. MNpu Lubomy
GinbLUiN pn3MK BNacTUBUA BUNAAKy po3TallyBaHHS BENOTPEeHaXepiB Ha BYNuLi.

Mo-TpeTe, piBeHb IHBECTULIMHMX BUTpAT Yy npuabaHHA BenoTpeHaxepis,
nepepobneHnx 3i 3HOLEeHUX Benocuneais, € Npubn3HoO y BIiCiM pasiB MEHLMM 3a
Lilen piBeHb Y pasi npuadaHHs HOBUX BeNoTpeHaxepiB. [1pn LbOMY NPOEKT opraHisauii
BNacHOro BUpoObHMLTBA BENOTPEHAXEPIB 3i 3HOLLEHNX BENOCUNEAIB 3a HAsiIBHOCTI Y
BH3 BignoBigHOI maTepianbHO-TEXHIYHOI 6a3n € eKOHOMIYHO AouinbHUM. Pasom 3
TUM, eKOHOMIS eHepril BHAcNigoK po3TallyBaHHA Ha TepuTopii BH3 BenoTpeHaxepis
3 (byHKUi€O nig3apsgkn 30BHIWHIX MPUCTPOIB € HEe HACTINbKM 3HAYHOW, o6
3abe3nevyBaTtu LWBNOKY OKYMHICTb MOHECEHUX iHBECTUUINHUX BUTpAT Y nNpuabaHHS
LMX TpEHaXepiB.

Takum YMHOM, couianbHO-eKOHOMIYHA e(PEKTUBHICTL MPOEKTIB pO3TallyBaHHS
Ha TepuTopil BH3 BenotpeHaxepiB 3 (PyHKUIE Nia3apagku 30BHILLHIX NPUCTPOIB
3anexuTb Big obpaHunx BapiaHTiB peanisdauii LMx NPOEeKTiB Ta HaNeXHOoI opraHisauii
npouecy ix peanisadir.
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YKPAIHA

Bctyn. [lonimepHi XiMiYHI peareHTVM nosficaxapugHoi npupoan B yMoBax
BUCOKMX BMBIMHMX TemnepaTtyp MOXYTb BTpayaTu CBOI BNacTMBOCTI 3@ paxyHOK
CTPYKTYPHUX 3MiH y MOInekyni nosnicaxapvgy, WO Npu3BOAUTbL A0 iX TEepMiYHOI
AeCTPYKLUiT. Y 6ypOBOMY pO34MHi Y TakOMy BUMNaAKy BTpavyaeTbCs 34aTHICTb peareHTa
perynioBatn @inbTpauiiHi Ta peonoriyHi BAacTUBOCTI, WO CAPUYMHSE BTpaTy
CTabiNbHOCTI PO34MHY.

Meta po6oTu. BcCTaHOBUTM eKCnepuMeEHTanbHUM LUMISAXOM MakcuMarnbHy
TemnepaTypy 3acToCyBaHHS kKapbokcunbHoro kpoxmarnbHoro peareHta (KKP) [1] ans
peryntoBaHHA nokasHuka ginbTpauii 6ypoBux po3ymHiB nig Yac 6ypiHHA HagOTOBUX i
rasoBux CBEpASI0BUH.

Buknag ocHoBHUX paocnigkeHb. [1na nepesipku cTivkocTi KKP oo ail BUCOKux
TemnepaTyp rotyemMo BUXigHUN 6e3rnuHmMcTnin BypoBUIN PO34YMH Ha MNPICHIA BOAi Ta
BUMIPHOEMO MOro napameTpu 3a HopmarnbHOi TemnepaTypu (t=20°C). BigTak o npob
BypoBoro po3umHy gogaemo nopowkonofioHum KKP y kinbkocTi 0,5% B nepepaxyHky
Ha CyXy peyvyoBMHY 3a HopmarbHOI Temnepatypu (t=20°C) i KOHTPOMOEMO 3MiHY
napameTpiB po3vnHy. 3Baxakum Ha Te, WO BU3Ha4YanbHUMM napametTpamm 6ypoBoro
po34nHy npu aii Ha Heoro KKP € nokasHuk (inbTpadii Ta yMOBHa B'A3KIiCTb, a peLuTta
He 3MiHBanNUCb, TO Yy noganblloMy Yy Xoi NpoBeAeHHs A0ChnigiB BUMIPHOEMO
TiNbKKM 1X.

Omxe, 3a t=20°C napameTtpun 06pobneHoro KKP 6ypoBoro po3vmHy CTaHOBASATb
BiANOBIAHO NnokasHuK dinbTpauii — 12 cm3/30 xB., yMOBHa B’A3KiCTb — 44 C.

BuxigHUM po3ynmH He HarpiBaemo, Tak 9K Npu OOCHIgKEHHI TepPMOCTIMKOCTI
BUNpo6oBYyEMO Tinbkn 06pobneHi peareHToM npobu BIANOBIQHO OO CTaHAAPTHUX
metoauk [2]. TpwuBanicTb HarpiBaHHA CTaHOBUTbL 3 ro4. 3a CTaHOAPTHOW
MeToAMKoto [2].

HocnimkeHHa TepMocTinkocTi BypoBoro posuuHy, obpobrneHoro 0,5% KKP,
nNpoBOAUMO 3a ABOMa cnocobamu. 3a nepLumm cnocodbom, y OAHY i3 CyLUNNbHUX wad,
sIka OCHallleHa npucTpoem ansa obeptaHHs Konb, ctaBuMo konby 3 npunacoBaHUM
KOPKOM, 3arnoBHeHy cTabinisoBaHuM OypoBMM pO34YMHOM, doikCyemMo 11y
crneuianbHOMY NMPUCTPOI CYLWMNBLHOI Wadwu i HarpiBaemMo 4O 3aJaHol TeMnepaTypu.
3a gpyrum cnocobom 3acunaemo cyxuin noporukonogioHu KKP y doapdopoBy yaLlky
Ta CTaBUMO Yy ApYry CyLUUNbHY Wwady i TeX HarpiBaeMo A0 3a4aHoi TeMnepaTypu.
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3 NpaKkTUKM BIiAOMO, LLUO KPOXManbHUM peareHT CTINKMA 3a TemnepaTtypwu
110-115 °C, TOMYy MOro TEepMOCTIMKICTb MOYMHAEMO NepeBIpATM 3 TemnepaTypu
120 °C 3 noganbwunm noctynosuM ii 36inbweHHam Ha 10 °C. MocTynoBo HarpiBaemo
obuagi npobu oo Temnepatypu 120 °C i nigtpyumyemo 1i Bnpogosx 3 roauH. lMicns
LibOro BUAMaeMo Npobu i3 CyLnnbHOI Wwadu i 3anvwaemo ixX Anst OXONO4XKEHHS A0
HOpMarnbHOI TemnepaTtypu.

Micns HarpiBaHHSA nepwa i gpyra npobu marTb Taki napameTpu MOKasHUK
dinbTpauii — 13 cm3/30 xB. i 12 cm3/30 xB. BiANOBIAHO, @ yMOBHa B’A3KicTb — 109 C i
104 c BignosigHo. Po36ixHiCTb MixX napametTpamn He nepesuwye 10%, TOomy
BUKOPUCTOBYEMO TiflbKN OOMH MeTo/ BU3HayYeHHs TepMocTinkocTi KKP. [NpocTiwnm y
BMKOHaHHI € HarpiBaHHA cyxoro KKP y dapdoposii 4vawui, Tomy noganbLui
€eKCNepuMeHTM NpPoBOAUMN Y MOCMILOBHOCTI, AKa BUKOpPUCTOBYBarnacb AS1s OpYroi
npobu KKP.

AHanoriyHo [0 nNOoCcnigoBHOCTI nepeBipku TepMmocTinkocti npn 120 °C
NpoBOAUMO MNepeBipKYy TepMocTinkocTi 3a Temnepatypu 130 °C, 140 °C 1a 150 °C.
MpoBiBwK nabopaTopHi AOCNIAXEHHA Ta BMMIpsBLUX napameTpu npob OypoBux
po34unHiB, 06pobnennx KKP, oTpumanu pesynbtatu, Sk rpadiyHO 306paxxaemo
Ha (puc. 1).

T, c (I),cM3
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Temnepamypa, °C
1 — ymo8Ha 8’s3kicmb; 2 — MoKa3HUK birismpaujii
Puc. 1. 3anexHicTb Nnoka3sHuka inbTpauii Ta yMOBHOI B’A3KOCTi
pPO34MHY Bifg TemnepaTtypum

£k nokasaHo Ha (puc. 1), BNaCcTUBOCTiI PO34MHY 3anuMLIaTbCa CTabinbHUMK Npu
pocsarHeHHi Temnepatypu 140 °C, a 3 11 nigBuweHHam go 150 °C pi3ko 3pocTtae
NoKa3HWK doinbTpauii i po34nH HabyBae He TEKy4oro ctaHy, ToO6To yMOBHa B’A3KICTb
no ClrB-5 — H.T.

OTxe, Ha OCHOBI NpoBeAeHNX NabopaTOPHNX EKCNEPUMEHTIB BCTAHOBMNEHO, L0
TepmocTinkicte KKP gocsarae 140 °C, w0 y NOPIBHAHHI 3i 3BUMANHUM KPOXMarbHUM
peareHToMm binbLue Ha 25-30 °C.

36inbweHHA rmMnbuHn BGypiHHA CBEPASIOBUH CYNPOBOAKYETHCA 3POCTaHHAM
BMBIMHOI TemnepaTypu i 3ymoBne noTpeby y XiMiYHMX peareHTax 3 BUCOKOH
TepmocTinkicTio. 3a gaHumm [3], TEPMOCTINKICTb XiMiYHMX peareHTiB-MOHMXKYBaYiB
GinbTpauii Ha OCHOBI BOOOPO3YMHHUX edipiB Lentonio3n nigsuLLyoTe 06pobkoto
TepmocTabinizatopamn (pigke ckno Na2SiOs, cynbdiT HaTpito Na:SOs, cynbdat
HaTpito Na2S0a4, XxpoMoBMicCHI nirHocynbdoHaTn (OXJ1C), xpomaTtn HaTpito i Kanito
(Na2CrO4, K2CrO4), Gixpomatn Hatpito i kanito (Na2Cr207, K2Cr207), rigpoxiHoH
TOLLO).
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Buxogsaum 3 HaaBHOCTI i 4OCTyNHOCTI TepmocTabinizatopis y nabopatopii, ona
NPoBeAEeHHS ekcrnepuMeHTanbHNX JOoCnipkKeHb AN nigsuweHHa TepmocTinkocTi KKP
Oyno NPUMHATO PILLEHHA NPO 3aCTOCYBaHHSA XPOMMIKY Ta FigAPOXiHOHY.

Mo3nTnBHOK OCOBNMBICTIO XPOMMIKYy € Te, WO OA4HOYaCHO 3 MigBULLEHHAM
TEPMOCTINKOCTi PO34YMHY MOHWMXKYE MOr0 YMOBHY B’SI3KICTb, TOOTO € po3pigxyBayeMm.
Heponikom xpomniky € Moro TOKCU4HICTb (krnac TokcudHocTi 1) [3]. Cnig 3a3HauunTy,
WO XpOMMiK MigBULLYE TEPMOCTIMKICTb TINIbKM TUX PO3YMHIB, sKi cTabinisoBaHi
peareHTaMmn, He MOLLUKOKEHUMWN BHACNIJOK TEPMOOKUCIOBANbHOI OeCTPYKU,T.

FigpoxiHoH [3] — 6e3konipHi, YacTiwe CBiTNO-Cipi Kpuctanu. N'yctmHa pevyoBuHU
— 1358 kr/m3. loBGpe po3unHHMIA y rapsadiii BoAi, cnupTi, edipi, noraHo —y GeHsoni.
[OpOXiHOH € CUNbHUM BIQHOBHMKOM pPO34MHy deniHra 3a HU3bKUX TemnepaTtyp i
aMiadHOro pO34YMHy HiTpaTy cpibna npu HarpiBaHHi. 3aCTOCOBYETHCA MAPOXIHOH K
NPOSIBHUK (POTOKAPTOK Ta SIK aHTUOKCUAAHT.

[na BMKoHaHA nNabopaTopHMX eKCnepUMEHTIB BUpileHO Gyno obpobutn KKP
Aomiwkamm xpomniky Big 0,5% 0o 2,0%. Ons uboro rotysanu npobu xpomniky i KKP,
NiCNsA YOro KOXHY 3 HUX peTesibHO nepemillyeMo 3a KiMHaTHoT Temnepatypu (t=20°C)
BnpoaoBX 15-20 xB. [Ons BM3HaA4YeHHs onTuManbHOI KoHueHTpauil KKP 3 pisHuMMm
BMICTOM XpPOMMiKy, KOXXHY Npoby CyMmiLli peareHTiB BBOAMMO Y OypOBUIN PO3YUH.

Micna nepemiwyBaHHsA OypoBoro po3uvHy 3 cymiwwio KKP Ta xpomniky
BUMiptOBaNM MNOro YMOBHY B’A3KICTb Ta NOKasHWK dinbTpauii. Pe3ynbTaTty
BMMIiplOBaHb nogaHo y (Tabn. 1).

Tabnuus 1
3anexHicTb NapamMeTpiB PO34UHY Bif KOHUEHTpaLil Xxpomniky 3a Temnepatypu 20°C

[MapameTpu po3umHy
Ne nocnigy Cknag po3uunHy YMOBHa Moka3HuK dinbTpauis,
B'A3KICTb, C cm3/30 xB.

1 B.p.+0,5% KKP+0,5 % xpomnik 88 12
2 B.p.+0,5% KKP+0,75 % xpomnik 80 13
3 B.p.+0,5% KKP+1,0 % xpomnik 72 14
4 B.p.+0,5% KKP+1,5 % xpomnik 67 14
5 B.p.+0,5% KKP+1,75 % xpomnik 65 14
6 B.p.+0,5% KKP+2,0 % xpomnik 66 14

[aemopcbka po3pobkal

OTxe, 3 pe3ynbrarti, nogaHux y (tabn. 1) 6a4mmo, wo 3a temnepatypm t=20°C
YMOBHa B’s13KiCTb BYpOBOro po34mHy 3MEHLLYETHCH, a NOKa3HWK inbTpauii cnoyaTky
3MEHLUYETbCA, a 3i 30iNbLIEHHAM BMICTY XpOMMiKY 3pOCTae i cTabiniayeTbCes.

[nsa BM3Ha4YeHHA onTuManbHOI KOHUeHTpauil KKP 3 pi3HMM BMICTOM XpOMMiKy,
BUKOpPUCTOBYBann npobu BuxigHoro 6e3rnmMHUCToro po3vnHy, 4O SIKOro Aogasanu
cymiwi KKP:xpomnik y macosux cniesigHowweHHsx Big 1:0,25 go 1:1,0, aki niggasanu
TepmocTtaTtyBaHHio Big Temnepatypu 100 °C go 150 °C 3srigHO 3 meToaumkor [2], a
noTiM BBOAUNM Y BYypOBUIA PO3YMH | BUMIPIOBANn NOro yMOBHY B’SI3KICTb Ta MNOKa3HUK
dinbTpauii. PesynbTatn gocnigxeHb nogaHo y (tabn. 2).

Tabnuys 2
3anexHicTb napameTpiB 6ypoBoro po34mnHy Big koHueHTpauii KKP 3 xpomnikom
MapameTpu po3yMHy 3anexHo Big Temnepatypu, °C
PeuenTtypa po3uunHy 20 100 150
Tec D3, T, c D3, Tec D3,
’ cm/30xB. cm®/ 30xB. ’ cm®/30xB.
BuxigHuin po3ymH 20 16 - - - -
B.p+0,5%KKP+0,25% xpomnik 32 12 28 12 26 12
B.p+0,5%KKP+0,5% xpomnik 32 12 26 12 25 12
B.p+0,5%KKP+1,0 % xpomnik 48 14 44 14 40 14

[aemopcbka po3pobkal
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MopiBHIOKOUM pe3ynbTaTh OOCMiMpKeHb nogaHi y (Tabn. 2), moxemo 3pobutn
BMCHOBOK, WO 3i 36inbweHHam Temnepatypu Big 20 °C go 150 °C nokasHuK
GinbTpauii 6ypoBoro po3dmHy 6yB HE3MiHHMM. YMOBHa B’A3KICTb 3HMXKyBanacb,
NPUYOMY IHTEHCUBHICTb 3MeHLLyBanach 3i 36inblUeHHSAM MPOLEHTHOI KOHLEeHTpauii
Xpomniky. To6TO, 3anexHo Bi4 KOHKPETHUX YMOB KOHLEHTpauist XpOMMiKy MOxe
3miHtoBaTuCh Big 0,25% 1o 1%.

[na BMBYEHHS BNNMBY TriOPOXIHOHY Ha MapamMeTpu pPO3YMHY MPU BUCOKUX
TemnepaTtypax oo KKP popasanu rigpoxiHoOH B kinbkocTi Big 0,25% po 1% B
nepepaxyHky Ha cyxy pedoBuHy. [ocnifjkeHHs BNAuMBY rigpOXiHOHY BUKOHYEMO
aHanoriyHo gocnigpkeHHam 3 xpomnikoM. OpaepkaHi pesynbTatv CBIguUUnu, LWO
rigpoXiHOH nigBuLlye TepmocTinkicTe KKP i He noripLuye oro gito Ha 6ypoBuin po3ymH.
3i 36inbweHHaM Temnepatypy o 150 °C nokasHuK dinbTpauil He 3pocTtae i
cTaHoBUTb 5-6 cM3/30 XB., @ yMOBHa B’SI3KiCTb 3HIKYETbLCS HE CyTTEBO (Big 55 ¢ Ao
50 c).

BucHoBOK. AHanisytoun oTpuMaHi pesynbTatv AoChigXeHb 3 NiaBULLEHHS
TepmocTinkocti KKP 3anexHo Big Ail Xpomniky Ta rigpoxXiHOHY Ta npoBiBLUM
NOPIBHANBHY OLUIHKY, e(eKT OoTpMMaHO HAK Bi 3acTOCyBaHHS XPOMMIKY, TaK i
rigpoxiHOHy, arne BpaxoBy4YN AOedIUMTHICTb Ta BWCOKY BapTiCTb TiAPOXiHOHY
pEKOMEHAYETBCA 3 L€l MEeTOo 3acTtocoByBaTuM Xpomnik y kinbkocTti 0,5-1% Big
06’eMy 6ypoOBOro po3ynHy, WO CNpUATMME MiOBULLIEHHIO TEPMOCTINKOCTI peareeHTa
no 150 °C.
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YKPAWHA

CoxpaHeHne KONMeKTOPCKNX CBOMCTB MNiiacta ABNSAETCA BaXKHEWLLEN 3adaden
npyu npoBefeHun paboT MO OCBOEHUD W PEMOHTY CKBaXMH. [1pOMbIWMEHHbIE,
CTeHOoBble M nabopaTopHble uccnefoBaHUs CBUAETENLCTBYOT O TOM, YTO
HapyLleHne eCTeCTBEHHOro paBHOBECUSA MPOLECCOB B NPOAYKTMBHbLIX Mnactax npu
BO3JENCTBMM BCEX TEXHONMOMMYECKUX >XUAKOCTEN, KOTOpble WCMONb3YHTCA Mpu
COOPYXEHUN CKBAXKMHbI CHUXKAIOT MPOHULAEMOCTb OKOSTOCKBAXXMHHOW 30HbI 3a CYeT
cnepyowmnx asnexun [1,2,3,4]:
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— HabyxaHue rMMHUCTOro maTepuana nopoAbl, BbllenadnBaHue rhvH npu
KOHTaKTe C ounbTpaTom;

— Gnokupytowme aencteme unbtpaTta, 0OyCrnoBneHHOE KanunmspHbIMU U
NMOBEPXHOCTHbIMU  SIBMIEHUAMM, MPOUCXOAAWMMMA B MOPOBOM MPOCTPaAHCTBE B
pesynbTaTte B3aMMHOIO BbITECHEHUS >XWOKOCTEW, KOTOpPblE HE CMeLInBalTCs
(adhbpekT «BOAHOM Bokawbl»);

— obpasoBaHue CTOMKMUX BOAOHEDTAHbIX amMySibeui B [13[1;

— dopMupoBaHMe B MNOPOBOM MPOCTPAHCTBE HEepPacTBOPUMbLIX OCaOKOB B
pesynbTate B3auMOAEWCTBUA UNbTPATOB W  NMacToBbiX  NIOMOOB UK
Kpuctannusaumss MuHeparibHbIX COfen B nopax nnacta B pesynbTarte
TEPMOXMMUNYECKMX MPOLLECCOB;

— KOnbMartauusi NOpUCTON cpedbl KOMMeKTopa 4vactuuamu TBepaon (asbl
XNOKOCTU FMYLLEHNS U NPOAYKTaMMN KOppo3uu;

KngkocTb rMyLlweHnsa, KoTopas MCNosib3yeTcs npu NpoBeOEeHUU PEMOHTHbIX
paboT, M paboT N0 OCBOEHWUID CKBaXWH, KaK TEXHONornyeckas >XWUAKOCTb,
KOHTaKTMpylowass C nopogou nnacrta-konnekropa, [n[oimkHa obecnednBaTtb
Ges3onacHoe n 6e3aBapuinHoe NpoBedeHue paboT U Npedynpexanartb 3arpA3HEeHus
NPOAYKTUBHOM YacTu nnacta, 0COBEHHO CTOMKMMN BOAOHEDTAHLIMU AMYITbCUSMM.

YCTOMYMBOCTb BOAHO-HETHAHbBIX 3MYfbCUA  CYLWECTBEHHO 3aBUCUT OT
NMOBEPXHOCTHO-aKTMBHbLIX BELLECTB, Ha3blBaeMblXx 3dMynbratopamu, KoOTopble
KOHLEHTPUPYIOTCS B Mexda3HOM Crioe aMyIibCun. OTU BELLLECTBA, aacopbupyscs Ha
rpaHuue pasgena as, cHukalT MexdasHoe HaTsKeHue, a, crnefoBaTerbHO,
YMEHbLUIAT CBOOOAHY SHEPIMIO CUCTEMbI M MOBbLILAKT €€ YCTOMYNBOCTL [1-3].

MoaToMy pacnpoCTpaHEHHbLIM HanpaBfieHMEM COBEPLUEHCTBOBAaHWS CBOMWCTB
TEXHOJTOTMYECKUX XXUAKOCTEN, OCODEHHO AN CKBaXXWH C M3HavyanbHO HU3knmmn OEC,
UM yXyAWeHHbIMXU B pes3ynbTaTe MNpoBeOeHUs TEXHOMOMMYECKNX onepauun,
ABNseTCA wucnonb3oBaHne pobaBok pasnuyHbix [MAB. Beepenue [AB B XKI
yMeHbLIaeT rnybuHy NpOHUKHOBEHNSA COMEBOro pacTBopa B KOMMNEKTop U obneryaet
yaaneHue npu 0CBOEHUU CKBaXWUHbI [2].

Boibop [MAB 3aBuCUT OT §UTOMOMMM TOPHbLIX MNOPOL COCTaBNSAKLMX
NPOOYKTUBHbLIM FTOPU3OHT U KOMMOHEHTHOrO cocTaBa doronaa, KOTopbid HacbiWwaeT
konnektop. lMpn 6ypeHun u OCBOEHUM CKBaXXMH B OCHOBHOM WCMOMb3YHTCSH
HENOHOreHHble N aHnoHHble [MAB, pexe KaTUoHHble cuHTeTudeckue. Mpu BbIbOpe
MAB cnegyet yuntbiBaTb cnegyrowime pekomeHgaumm [4,5]:

— Mexgha3Hoe HamsiKeHue Ha epaHuue pasdena ¢pa3 "KIT - nnmacmoebil
rroud» dormkeH bbimb MUHUMAaSTbHbIU U HEe ripesbiuamb 3-5 MH/Mm;

— [TAB 0QormKHbl 3hghekmusHoO peaynuposams cMadugsaemMocmsb Mopod 8
WUpOKUX Ouarna3oHax memrepamyp;

— [lAB QommkHbl b6bimb 6e3onacHbiMu 8 pabome, MarloOmOKCUYHbIMU U
3K0J102U4EeCKUMU;

— [1AB OomxHbl bbimb coemMecmumMbl ¢ 8ewjecmeamu, 8xo0sawWumu 8 cocmas
XK u nnacmosbimu priroudamu;

— b6bImb ycmou4yuebIMU K MUHeparsibHOU azpeccuu U He co30asamb ocadka rpu
KOHmMakme ¢ 800HbIMU pacmeopamu cosieu;

— [1AB QosmKHbI UMemb 8bICOKYHO akmueHOCMb MpuU HU3KOU KOHUEeHmMpauuu;

— [1AB dosmKkHbI pasHOMepPHO pacripedesnisromces 8 AucrnepcHoul cpeode;

— [AB OomkHbl 0bnadamb 2udpoghobusupyrowumu  ceolcmeamu MO
OMHOWEHUIO K NoposbiM KaHanam 8 N3[1;

— T1AB OomxHbI npedynpexdamb cpopmuposaHue 8 31 amynbcuu, a npu ux
gopmuposaHuUU - yMeHbWame ee ycmou4yueocme.
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Mpun aTom ecTb pag ocobeHHocTen npumeHeHus MNMAB [6]:

— nipu nodbope lNAB kak 0obaeku 8 XKI npeumywecmeo rnpedocmaessisemcs
He audpoghobusupyrowum ceolicmeam peaceHma, a cosmecmumocmu ¢ XKI e
ornpeodesieHHbIX hUUKO-XUMUYECKUX yCri08UsIX;

- 8 paccosax credyem ucrosnb3o08ame HEUOHO2EHHbIe unu
kamuoHoakmuesHsbie AB, unu ux komno3uyuu;

— 8blbop [MAB ona XXIT ¢ meepdol ¢pa3zolu credyem 8bINOfHIMb 8
coomeemcmsuu ¢ 6 pasdenom P 39-0147009-510-85 «PykosoOcmeo 1o
rpedynpexx0eHuto 3azps3HeHUss HeghmeHachIUWEHHbIX M1acmosy;

— 8bibop [1IAB ons XIT 6e3 meepdoli ¢ha3bl Ha OCHOBE Paccosio8 HYXHO
8bInonHsAmMs coenacHo P/ 39-14 | 02-005-90 «MHcmpykyusi no mexHosio2uu
rpu20mMossieHUs1 U npuMeHeHus xudkocmeu 6e3 meepdol ha3sbl ¢ peayrnupyembiM
ceolicmeamu, COXpaHsWUMU KOMI/IEKMOPCKUE ceolicmea rniacmos, 0715l CII0XHbIX
ycrnosud ariyueHus, 8 moM Hucrie Ha OCHO8E MsiKeslbiX Xudkocmeu»;

— 0na XI 6e3 meepdol ¢hasbl Ha 800HOU OCHoBe peKkomeHOyemcsi dobaeka
KOMIo3uyuu HeUoHo2eHHo20 U kamuoHoakmueHble TAB rnpu coomHoweHuu 1:10 u
codepxxaHuem rocriedHezo 0,1-0,2% macc. Pabo4ue koHueHmpauuu NAB 0ormKHbI
YMOYHAMbCS 8 1TabopamopHbIX yCII08USIX.

B npombiwneHHocTn npumeHsoT cnegywowme NAB [4,5]: HEMOHOreHHble
(HeoHon A®dg-12, caBeHonN 1 Ap.), aHUOHOAKTUBHbBIE (CyNb(OHON, MUHOST, CYMUPON),
KaTUOHOAKTUBHbIEe (KaTacon u ap.)

Pasnuuns B aMynbrmpyoLmx cBoncteax HedTern 3aBUCAT OT KONMYECTBEHHOTO
N KAYECTBEHHOIO COCTOSIHMS OCHOBHbIX CTabUNM3NPYHOLLMX KOMIMOHEHTOB B COCTaBe
MeXdasHoro cnos: cMoJsi, acdanbTeHOB M napaduHoOB. HedTaHble amynbcun,
3aWnTHble 060N0YKM KOTOPLIX NPeAcTaBneHbl B OCHOBHOM acanbTeHOBbIM TUMOM
ctabunmsatopa, 40CTaTO4HO 3P PEKTMBHO U B LUMPOKOM MHTEpBarne temnepaTtyp (0T
5 po 70 °C) paspywaloTca HEMOHOreHHbIMK AeaMyrnbratopamn. VIMEeHHO noaTomy
Hamu ObiNn M3Yy4YEeHO BIIMSIHME COOEpPXXaHUs HEOHOoNa W conbhneHa Ha MexdasHoe
HaTsXKeHMe CUCTeMbl (bunbTpaT XUOKOCTU rnyweHna — HedTb ByrpyBaTtoBckoro
mecTtopoxaeHunsa (puc.1). Kak BMOHO C pucyHka, HeoHon 6onee addekTnBHO
CHMXaeT MexdasHOe HATSXKEHMS NMPU BCEX KOHLEHTPaLMAaX MUHepanu3auumn, n Tem
cambIM npegynpexgaeTt hopMnpoBaHMe CTOMKON BOAOHEPTAHON IMYbCUMN.

o i

o i ::]

Batem NaCl, %
=

. 12 |
| Cope Caconat, %

il

al
Puc 1. MexdasHoe HaTaXXeHMe ons a) conbneHa 6) HeoHona u ¢ounbTpara
TEXHONOINMYeCKUX XXNAKOCTEN C pa3fIMMHOM MUHepanu3auuen

BbiBoAbl. KOHTPONb MeXdasHOro HaTshkeHust unbTPaToB TEXHONOMMYECKNX
XNOKOCTEN ABNAETCS BaXKHbIM CPeACcTBOM, KOTOpOe NMoMoraeT nporHo3upoBaTb U
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npegynpexaate oopMupoBaHue BOAOHeMTAHbIX amynbeui B 3[1. [NpoBeaeHHbIe
nccnenoBaHvs cnefyet MpPOAOIMKUTE U3ydasi Peosiornio SMYMbCUOHHBLIX CUCTEM,
MOMTYYEHHbIX MNPU CMEeWMBaHUN PUIbTPATOB TEXHOSIOTMYECKUX XXUOKOCTEMN,
npegBaputensHo obpaboTaHHbix NMAB 1 Hed T ByrpyBaTOBCKOro MECTOPOXAEHUS.
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POJlIb BUKOPUCTAHHA CUCTEM ABTOMATU3OBAHOIO
NMPOEKTYBAHHA NMPU BUBYEHHI NPHU4YUX
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YKPAIHA

IHCbopMaLinHI TexHONOorii NPU3HaYeHi ANsa BUPILLEHHS Pi3HOro Buay 3aBAaHb,
WO BMHMKaKTb Ha Oyab-Akomy eTani ripHMyoro BupobHuuTBa. TyT iHGopmauis
3a3BMYan NpPeacTaBnseTbCA Y BUrNaai perynspHmx abo cneuianbHUX ynpaBniHCbKUX
3BIiTIB Ta MICTUTb BIAOMOCTI MPO MUWHYNE, CNpaBXHE Ta MOXNMBE ManbyTHE
nignpuemcTea. ABTOMaTU3auia oOdicy npunyckae opraHidaudito Ta nigTPUMKY
KOMYHiKaUiMHMX MpOUEeCiB sK ycepeauHi BMPOOHWMUTBA, TaK i i3 30BHILLHIM
cepefosuLleM Ha 6asi KOMN'IOTEPHMX MepPEX Ta IHLWNX CydacHUX 3acobis nepeaadi i
pob6oTK 3 iHpopmaieto [1].

LLnMpoKO BMKOPUCTOBYKOTBCA iHGOPMAUiHI TEXHOMOrii NpyU MPOEKTYBaHHI Y
BUMSAI  KOMM'toTepHOl  rpadoikn, MOLENIOBAHHA MNPOLECIB  Ta  IHXEHEepHUX
po3paxyHkiB. HwWHi icHye 6e3nid nporpamHuMX MpoAaykTiB, WO 3abes3nevyoTb
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iHpopmavuinHi TexHonorii 06pobkn pisHoro poay iHopmauii. [Jo HMX BiAHOCATLCS
TEKCTOBI npouecopun, TabnuyHi npouecopn, cUCTemMu ynpaeniHHA 6aszamu gaHuX,
CUCTEMW aBTOMATUYHOrO TMPOEKTYBaHHSA, enekTpoHHa nowTa Ta iHwi. Cepepg
iIHXKEHEPHUX iHGOPMALIMHNX CUCTEM BUAINAIOTLCA HACTYMHI: cuctemn o6pobku
AaHux (COL); cuctemn aBTomaTtmsoBaHoro npoektyBaHHa (CAINP); aBTomaTu3oBaHi
cuctemun ynpaeniHHa (ACY); iHpopmauinHo-nowykosi cuctemu (IMC) [1].

Cuctemn aBTOMartusoBaHoro npoektyBaHHa (CAlNP) paBHO Ta WMPOKO
3aCTOCOBYBanMCA B MPOEKTYBaHHI Pi3HMX KOMMMEKCIB ranysem HapogHOro
rocnogapcTtsa, Hanpuknag, B MawnHOOYAyBaHHI Ta eneKTPOHili, y ToMy 4uchi i B
ripHmuunnm cnpasi. OgHnmm 3 nepwmnx 6ynmn cteopeHi CAIP ansa npoekTyBaHHS NiTakis,
aBTOMObGiniB, cuctemum pAnst po3pobkM MIKPOENEKTPOHHUX iHTErpanbHUX CXeM,
apXiTEKTYpHi cucTeMU. Y Cy4acHOMY CBIiTi HEMOXMMBO [OOCATTU BUCOKOrO pPiBHS
KOHCTpytoBaHHS 6e3 BukopuctaHHsa CAlP, aki 3abe3neyvytoTb MakCMarnbHy TOYHICTb
BMKOHAHHA KpecreHb Ta €KOHOMNATb 4ac Ha YUCNEHHUX PYTUHHWUX onepauisx.
CtBoptoBaHi 3 pgoromoroto  CAlP  pesynbtatTm MOXHa nepegasatu Mo
TEXHOSOrNYHOMY NaHLIOXKKY 49 BMKOHAHHS noganblumx onepaudin. IcHye 6araTto
rpaiyHNX pedakTopiB Ta nporpaMm reomeTpuyHoro mogentoBaHHs (AutoCad,
SolidWorks, Komnac Ta iH.), a Takox nporpam BMpOBHULTBA TPUBUMIPHOI rpadoikm
(3dstudio Max, Maya). [Ina mMoaentoBaHHSA Pi3HMX MpoueciB CTBOPEHI NporpamHo-
obumcnioBanbHi komnneken "3eHit", Jlnpa- Windows, StructureCAD Ta iHwwi. [1].

Ha ripHMymx nignpyemcrBax OTpUMaB LUMPOKE 3aCTOCYBaHHA  rpadpivyHum
pegaktop sPlan (puc. 1). BiH mae pgyxe nNpocTuh Ta iHTYITUBHO 3pPO3yMinun
iHTepdenc 3 enemeHTaMmu, WO OO3BONATb NErko ManioBaTU eneKTPUYHI CXEMMU.
Mo>ke BMKOPUCTOBYBATUCS SIK TEKCTOBUI pPeOaKTop, NErko cknagawTbca Tabnuui.
[na mantoBaHHA eNeKTPUYHNX CXEM € AeKinbka B6ibnioTek, eneMeHTn KX MoXxyTb
nerko pegaryBsaTtucs i fogasatucs, € OYHKLIA aBTOMaTUYHOT HyMepaLil efeMeHTIB,
NpuB'A3Ka NiHIN 0O BMBEOEHb erieMeHTIB, YrpynyBaHHA eneMeHTiB, NpuB'a3ka 00
CiTkM. MoOXNuMBICTb ManioBaHHA MiHIM Nig4 NEeBHMM KyTOM, MOBOPOT €JieMEHTIB,
BCTaBKa MarltoHKa, ekcnopT y bopmaTtu jpg, bmp. 3pyyHe BuBegeHHS Ha APYK.

|1

Puc. 1. Cxema po3TtawyBaHHS1 NiANMOMHOI MallMHU LWOAO CTBOSA LLUAXTH,
rpacpiku WBUAKOCTI, NPUCKOPEHb Ta 3yCUsb B Yaci BUKOHaHi B sPlan

Jlinpepom cepen cucteM aBTOMaTU30BAHOrO MNPOEKTYBAaHHA MOXHa BBaXartu
cuctemy AutoCad. AutoCAD - cuctema aBTOMaTM30BaHOrO MPOEKTYBAHHA,
po3pobneHa komnaHieto Autodesk. IHCTpyMeHTanbHi 3acobu nporpamu HagawTb
KopucTyBavam JOCKoHani 3acobu BOBUMIPHOIO Ta TPMBUMIPHOIO MOLENtoBaHHA [2].
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OgHum i3 npuknagiB okpemoro 3actocyBaHHs nporpammu AutoCad € cuctema
aBToMaTtm3auii mapkwengepcbkmx pobit "CAMAPA", Wwo cnyxuTb Ans BeAeHHS
MapKLlenaepcbKol rpadivyHoT JOKYMeHTaLil B eNTeKTPOHHOMY BUrMSAi, a TakoxX Ans
BUPILWEHHA OGinNbLIOCTI MNOTOYMHUX 3aBAaHb MapKLIENnOEepCbKoi Cryx6bw ripHn4oro
nignpuemcrsaa.

B HaBuanbHWX 3aknagax, ski 34iNCHIOTb MiAroToBKY daxiBuiB Afis ripHUYOI
ranysi, nepegbavyeHo BUKOHAHHSA KypCOBUX Ta OUMIOMHUX NPOEKTIB, 3a4a4eto AKX €
3aKpinneHHsa, nornMbneHHs Ta pPoO3WMPEHHs 3HaHb 3i  chneuianbHUX FiPHUYMX
ANCUMNNIH, NPULWENNEHHA CTYAEHTaM HaBUYOK CaMOCTIMHOI poBOoTW NpY BUPILLIEHHI
NMTaHb BUPOOHMYO-TEXHIYHOIO XapakTepy. B pesynbTaTi OCBOEHHSA KypCy CTyAEHT
NMOBMHEH BMITU: KOPUCTYBATUCA HAYKOBO-TEXHIYHOK iH(popmauieo 3a npodinem
AiSNbHOCTI; BOMOAITM LIMICHAM YSIBAEHHAM NpPO MeXaHi3am poboTn ripHMYoro
NiaNPUEMCTBA; CKNagath TEXHOMOr4YHi CXeMun NPOBEAEHHS TipHUYNX BUPOOBOK;
CKnagaTu TEeXHOMOriYyHi CXeMu pPEeMOHTY, BIOHOBMEHHS, MNOraleHHs TipHUYKMX
BUPOBOK; YNTATU KPECTIEHHS, CXEMU 3 METOI PO3PaxyHKY, KOHCTPYIOBAHHS, MOHTaXy
Ta ekcnnyaTauil MexaHi3amiB, enekTpuyHoro obnagHaHHs, Wo BMKOPUCTOBYETHCA B
rocnogapcTteax; po3B’sa3yBaTu TBOpYi 3a4adi 3 eNeMeHTaMn KOHCTPYHOBaHHA, MaTu
Aobpy MNpocTopoBy ysABY Ta BMITM TEXHIMHO MWUCAUTWU, BUKOPUCTOBYBATU Ans
BMKOHAHHSA rpadivyHnx pobiT cucteMmn aBToMaTu3oBaHOrO NPOEKTYBaHHS.

Ha pucyHky 2 HaBegeHo npuknag OBOBUMIPHOIO KpPECreHHd, 3pobrieHoro
NnopiBHAHO NpocTuMKn 3acodbamm AutoCAD.

[Ona dopMyBaHHA Takoro KpecrieHHa He € o06oB'a3koBMMKn poboTta 3
TpVIBVIMIpHOPO MOAENIIO TPHNYOI BUPOOKM Ta BMKOPUCTAHHSA MexaH|3|v|y npocTopis
mMogeni i nucta. Benukoto nepesaroto cuctemm AutoCAD € MOXMIMBICTb NOAaNbLLIOIO
POpMYyBaHHS €NEKTPOHHOIo apXiBy KpecreHb i NiawnBoK NncTiB. KOXeH i3 CTBOpEHMX
dranniB KpecrneHb Jierko pefaryeTbes, Lo OO3BOSSE WBNAKO OTPUMYBATU aHanoru
3a KpecneHHsaMmu-npotoTunam. B akocTi 3acobiB 3axucTy Big HeCaHKLiOHOBAHOro
aoctyny B doarnax kpecrneHb, ctBopeHnx cuctemoro AutoCAD, nepenbaveHi naponi
Ta eneKkTpoHHI uMdposi nignucu. KpiMm LbOoro, 0CTaTouvHi BapiaHTU JOKYMEHTIB MOXHa
nybnikysatu Ta nepegasatu 3amoBHukam B popmatax DWF, DWFx a6o PDF [3].

NACNOPT NPOBEJEHHA TA KPINNEHHA XIAQHWKA

XaparTepuernka Bubow0

Ne HaiiMenyBaHE NOKATHHEIB Onsi. | Tloxaskiki

= CoiRER CTpyNRHS TOBTPE

Puc. 2. NMpuknaa BMKOHaHHA KpecrneHHA 3acobamu AutoCAD
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MounHatoun 3 AutoCAD 2002 B cucTeMy BKIHOMEHi cneuianbHi 3acobu
KOHTPONIO, WO A03BONAKTbL BiAMOBIAHO OO0 CTaHAapTIB NIANPUEMCTB ynpaBnaTU
iMeHaMmn Ta BNacTMBOCTAMW wWapiB, ctunie Towo. OgHak HenpaBunbHO Gyno 6
BBaxxatn AutoCAD iHCTpyMEHTOM TinbkM Ans ABOBUMMIpHOI poboTn. Cucrtema
A03BOMSIE€ BUKOHYBATW CKNagHi TPUBMMIPHI noBOyaoBw NiHiM, NOBEPXOHb i Tin Ta
BigoOpaxaTu X Ha Pi3HUX BUOOBUX €KpaHax 3 Pi3HUX TOYOK 30py. € HaBiTb 3acobu
ANs CTBOPEHHS aHiMmauin [3].
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YKPAIHA

MoCTOBI KpaHu LLMPOKO BUKOPUCTOBYIOTBLCS Y Cy4aCHOMY BMPOGHULTBI. BOHM €
HanbiNbLL PO3MNOBCIOPKEHUM | YHiBepcanbHUM 3acobom nignomy i nepemileHHs
Pi3HMX BaHTaxiB. TaKkoX BOHM BUKOPUCTOBYIOTLCA MNPU BUKOHAHHI  OesKnX
TEXHOMOriYHMX onepauin i JonoMikHMX pobiT B MawwmHOOyayBaHHi, meTanyprii i
IHLUMX rany3sx NPOMMUCIIOBOCTI.

Ane, B [esikmx BuUNagkax KpaHOBI XOAOBi Koneca He MakTb HeobXxigHoi
AOBrOBIYHICTb | 3HOCOCTIMKOCTI nig 4ac ixHboi pobotu [1-3]. Lle npusBoantb [0
NigBULLEHHS PEMOHTHUX BUTPAT i 36iNbLUEHHA NPOCTOIB KpaHa, aKi gocaraloTb Ans
MocToBUX KpaHiB o 10-12% 3aranbHOro 4acy npocToiB.

Tomy Hamu Byno 3anponoHOBaHE KONEeCO XOA40BE KPaHOBE 3 NPYXHUM KinbLEM,
po3TawoBaHuM B 0b6ogi (puc. 1) [4].

MpyxHe Kinbue (enacTuyHa, rymoBa BCTaBka) Mae CTyniH4acTy ¢hopmy, sika
BXOOMTb B Na3u, SKi Hapi3aHi Ha BHYTPILLUHIA NOBEPXHI Koneca.

Lle pos3sonsie 3meHwWuTn Bibpauil nNpu nepecyBaHHi KOMiC 3a paxyHOK
MNOMMWHAHHA ANHAMIYHUX HaBaHTaXeHb, A0 AKUX MPU3BOASATb MOLUTOBXM MPU PYCi
BaHTaXXHOrO Bi3Ka.
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Puc. 1. Koneco xonoBe KpaHOBe 3 NPY>XXHUM KinbLeMm, po3TalioBaHUM B o6oai
1 — 06id; 2 — npyxxHe Kinbye (enacmu4yHa, 2ymoea ecmaska); 3 — OUCK.

Taka KOHCTPYKList XO40BOro korieca 3abesneyye Ginbluy NOro JOBroBiYHICTb B
Hacnigok 6inbLUIOT NNOLL KOHTaKTY MK MPYXHUM KinbLeM Ta noBepxHsMu koreca. Lle
3MEHLLYE KOHTaKTHI Hanpy»XeHHS B 30Hi 3’€QHaHHS i 3anobirae 3aMMHaHHIO enacTUYHOT
BCTaBKu [5].

KoHCTpyKUisi, ika cknagaeTbCs i3 AEKINbKOX LWapiB, 3 AKMX 30BHILUHI 3po0eHi i3
MiUHOro MaTepiany, a cepefHin wWwap SBAAETLCA  ManOMILHUM  NEerkum
HanNoOBHIOBAYEM, SBMAETLCA HE TiflbKM 3MEHLLEHOI MacK, ane Mae BUCOKY MILHICTD i
XOPCTKICTb, LLO MOSICHIETLCH B NepLly Yepry 6inbliMM 3HaYEeHHAM MOMEHTY iHepuii
BCI€l CTiHKW. Y MOPIBHAHHI 3 0QHOLLAPOBOI OOLLMBKOK MOMEHT iHepUil Moxe ByTu
36inbweHuM B 6arato gecaTkis pasis [6].
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The main requirement of the modern construction is creating new efficient
structures that would be strong, ultralight, and resilient. These structures are systems
made of stretched elements and compressed rods that have the spatial rigidity
(tensegrity systems). Their main property is self-tension that opens unlimited
possibilities of disposal in various branches, such as construction, architecture,
cosmonautics, robotic engineering [1, 2, 3]. The ideas of tensegrity are used in
chemistry and biology. They explain and predict the complex behavior of biological
structures using the general principle — a living system is a self-stressed structure [4].

We will consider the simplest tensegrity system that consists of three rods. Rods
do not touch each other and are connected by nine threads (fig.1). What are the
constraints for a spatial structure to be rigid?

To answer this question, we can create a mathematical model of a spatial
structure of three rods. This model is equilateral triangular prism ACFBDE (fig. 2).
The rods AB, CD, FE are lateral edges. The elastic threads are diagonals of lateral
sides and sides of triangles ACF and BDE.

a b
Fig. 1. The tensegrity model with three rods and nine threads (a) and its image (b)
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AT RN F
Fig. 2. Equilateral triangular prism

We prove that if in an equilateral triangular prism ACFBDE with the figure axis
MN, constant bases ACF and BDE, and constant edges AB, CD, FE one of the bases
is rotated relative to the axis MN, then AD, BF, CE can reach the minimum turning by

an angle of 5?" . In this case, a twisted prism is formed (fig. 3).

From fig. 3
AB = AN + NM + MB = re; + NM —re, (1)
FB =FN + NM + MB = rezs + NM —re,, (2)

3
where AB = d is the rod length, AN=r, FB = [ is the thread length, vector AN = reg,
where e, is an unit vector co-directional with the vector AN, a is a turning angle of
the lower base relative to the upper base, e, is the vector that can be obtained from
e, by turning by an angle a in a subspace parallel to the prism bases, ez= is the vector

3
that can be obtained from e, by turning by an angle 2?”

Fig. 3. Twisted prism model
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If we raise to the scalar square (1) and (2), we have:
—_— 2
AB? = (re_0’+NM —ra) ,
AB? = (reg)? + (NM)? + (—rey)? + 2rey - NM + 2reg - (—re,) + 2MN - (—rey),
AB? =1%ey? + NM? +1r2e,? — 2r%ey - e,=2r? + NM? — 2r?cosa  (3)
2
FB? = (re_z_n’+NM —re—a’> :

3
22 — —
(rez_n) +(MN) + (-reg)>—2-re,-NM + 2rezn - (NM) — 2 - rezn - (—reg)
3 3 3
FB? = 2r%-1+ NM? - 2r%ezi - - cos (¢ — =),
3
FB? = 2r? + NM? — 2r? cos(a—z?n) : 4)

2
where e;-eg=1-1=1, (e)? =1,¢5 e, = ey e, cosa, <€2_n) =1,ex e, = ezr-
3 3 3

—\ 2
€q * COS (a — 2?”) (NM) = NM?, if vectors are perpendicular, then their dot product is

equal to zero.
Subtract (4) from (3) as:

FB? — AB? = —2r? (cos (a - 2?”) — cos a) (5)
Therefore
FB? = d? — 2r? (cos (a — 2?”) — cos a) =d? — 2r?2 singsin (a — %) (6)
From the obtained equation (6) it is seen that FB? reaches a minimum if the sine
value is maximum, i.e. equal to 1. In this way, « —% = g .Soa = 5?" On the model FB

is elastic thread of length [. We represent graphically the [ dependence of the turning
angle a of the upper subspace of the prism base relative to the lower base and the
axis NM (fig. 4). As it may be seen from the plot, the prism diagonal FB has the

minimum length if « = 5?” It means that FB has the smallest tension x, which causes
the least compression of the rods.

1

0 5w a
6
Fig. 4. Plot of the thread length I against the angle a

As far as potential energy is directly proportional to the square of the body
2
elongation x E, = k% then the potential energy of the system is minimal at the

turning angle of a = 5?” The principle of minimum potential energy is implemented. In

other words, the tensegrity system tries to go into a state where its potential energy
will be the lowest. Thus, the stability of the structure is provided. We find out the
relation between the threads’ length [ and the rods’ length d, wherein the rigidity of
the structure is contributed [5]. Equations (3) and (4) are solved as a system of
equations as:
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2 _ 9,2 2 _ 9.2 _z=
{FB =2r“ 4+ NM 2r© cos (a 3), 7)
AB? = 2r? + NM? — 2r%cos «.
Considering the fact that AB = d is the rod length, FB = [ is the thread length,

51 l .
a = — and r = — we can derive:
6 V3

12 =272 + NM? — 2r2 cos %,
5n (8)
d? = 2r? + NM? — 2r? cos —;
2 =272 + NM? — 2r2 23,
> ©
d? = 2r? + NM? — 2r? (——).
5
2 —d?=-2r}V3=-2(%) V3, (10)

therefore

d=z/1+j—§. (11)

Formula (11) shows the constraint of rigidity of a structure of three rods and nine
threads.

Authors have created a physical model that allows to understand better the
geometric prism model (fig. 5).

Fig. 5. Model of equilateral and twisted prism

Wooden rods are lateral edges, and elastic rubber threads are diagonals of the
lateral sides. The prism bases were made of plexiglas in the shape of triangles. Using
this model, we can ensure that during rotation of the upper basis of prism relative to
its axis the equilateral prism changes to twisted prism. The rods do not touch each
other. The length (deformation) of elastic threads decreases, which means the rigidity
of the figure increases.

We find out the requirement when the skew vectors 4B, FE, CD will be mutually
perpendicular to one another. 4B, FE, CD are perpendicular if AB - FE = 0.

AB = AN + NM + MB, (12)
FE = FN + NM + ME. (13)

We find out dot product of equations (12) and (13) as:
AB -FE = (AN + NM + MB) - (FN + NM + ME),
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AB -FE = AN -FN + AN - ME + NM - NM + MB - FN + MB - ME
AB -FE = reg - reg - cos 120° + 0 + NM2 + r2 cos 150° + 2 cos 120°.
Therefore

0=NM2—712— 122 (14)
Equation (4) FB? = 2r%2 + NM? — 2r? cos (a — 2?") considering the fact that

FB=land a = 5?” is rewritten this way:

1? = 2r? + NM? — 2r? cos (5?" - 2?")
12 = 2r? + NM? — r%/3. (15)

Equations (14) and (15) are solved as a system of equations as:

— NM2 223
{O—NM r2 -2, (16)
12 =212+ NM? —1r%/3,
Therefore
d? = 3r? + 3r? g a7
Considering the fact that r = i3 , itis concluded as:
=12+ 122 (18)
Therefore
d=1]1+2. (19)

This equation shows that skew vectors AB, FE, CD are perpendicular.

It is possible to obtain an integral rigid tensegrity structure by combination of
elementary structures of three rods. The tower, that was made by the authors, is this
structure. The rods “float” in space without any contacts, but each is interconnected
by a system of tense threads. The structure consists of six elementary modules which
are the simplest rigid structures of three rods (fig. 6). The components of the structure
are compressed rods and tension threads. The components are in mechanical
equilibrium. Despite the minimal use of rigid elements, the structure is stable. The
tower responds to external action as an integral structure: every component feels the
same.

a b
Fig. 6. Tower (a) and its transverse section (b) with interesting geometry
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Conclusion. The simplest tensegrity model is a system of three rods and nine
tension threads of equal length. In this model rod ends form two equilateral triangles.
These triangles are situated in subspaces perpendicular to the line connecting their
centers. Also, they are rotated at the angle of 150° relative to each other. A
mathematical model and physical interpretation of the simplest tensegrity structure
are proposed. The mathematical model expresses the rigidity constraint of the
structure and shows the implementation of the principle of minimum potential energy
which ensures stability of this system.
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In this work for europium chloride hexahydrate EuCls*6H20 the equations of
dependence of a molar enthalpy H, -H and average isobaric molar heat capacity

298.15

C_p from absolute temperature T are offered.

Now in literature [1] there are only of EuCl3*6H20 in temperature range 298.15—
600.00 K given for true isobaric molar heat capacity C_, but there are no equations

for the description it H, —H,,,,, and C_ . In article [2] it is shown that C, and C, are

298.15

connected by a ratio:

C,=C, +(T —298.15) ddCTp 1)

Itis also C_p possible to define from molar values of enthalpies [2]:
C, =(H; —Hygs )/ (T —298.15) (2)
From the publication [3] it is known, that the dependence H, -H,,,. on absolute

temperature T can be presented in the form H. -H,, . =aT +bT*+cT ' +d, where a, b,

298.15
¢, d — coefficients. In this work, in view of results [2-4], the corresponding equations
for EuCls*6H20 are offered:

H, —H,,.,, =366.909T +0.007T* +0.037 -10'T * —111.257 -10°  (3)
H, = H s =362T +7-10°T? +37-10°T * —109794 @)

T 298.15

The equation (3) well describes data from the book I. Barin [1] (the maximum
deviation does not exceed 0.13 %). To expression (4) we come on the basis of results
[4]. Its maximum deviation is slightly higher (-1.36 %), if to compare with [1].
Additional examples are given in the table 1.
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Table 1
Comparison of enthalpies of EuCls*6H20 in the range 298.15-600.00 K,
received at different approaches

HT - H298.15' HT - H298.15’
T, K kJ/mol A(HT - H298.15) ' kJ/mol A(HT - H298.15) '
by the % by the %
data [1] equation (3) equation (4)
300.00 0.679 0.679 0.00 0.670 -1.36
400.00 37.505 37.551 0.12 37.051 -1.21
500.00 74.593 74.687 0.13 73.696 -1.20
600.00 111.943 112.025 0.07 110.543 -1.25

Note. In all considered cases at a temperature of 298.15 K an enthalpy H; — H ,, ;- = 0.000
kJd/mol.

On the basis of the equations (3) and (4), having applied recommendations from
[2, 3] and some results from [4], for EuClz*6H20 formulas (5) and (6) describing the

temperature course c_p is offered:

C, =368.996+0.007T —1240.986T * (5)

C, =364.087 +0.007T —1240.986T (6)

The maximum difference between the values, received when calculating behind
the equations (5) and (6), does not exceed 1.34 %.

In conclusion we will note, that equation (4) and (6), received by means of a
method [4], are perhaps less exact. However approach from [4] can be more
universal. Likely with its help it is possible to predict heat capacity for many
compounds LnCls*6H20, where Ln — rare-earth metals.
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YKPAIHA

17 nunua 2020 poky B YKpaiHi 3aBepLumnacs OCHOBHa cecCist 30BHILUHbOro
HesanexHoro OuiHtoBaHHA (3HO). Y Ton AeHb abiTypieHTU cknagann OCTaHHin TecT
— 3 Ximii. 3aranom Ha TecTyBaHH4 3 Ximii 3’aBunocsa 10 880 abitypieHTiB — 77,14% Big
3aranbHOro 4ucria 3apeectpoBaHux. Cam TecT cknagascs i3 52 3aBgaHb, Ha
PO3B’A3aHHA AKUX BiABOAUOCS ABi 3 MOMIOBUHOK FOANHN.

3a Biarykamun HayKoBLiB Ta BuUMTeniB XiMil, piBeHb 3aBaaHb 3HO 2020 poky 6yB
AOCTaTHbO BUCOKMM. 3BinbLlumnacya YyacTtka 3aBAaHb, siki 3a3BMYan KnacudikytoTbCs
SK oniMmniagHi, a oo 36ipHMKIB 3agay 3 XiMil 3a3BMYan BHOCUMIUCA SIK «3agadi i3
3ipoykoto». Takox 3b6inblmnaca 4vacTtka 3aBAaHb, B AKMX CYTO XiMiYHI 3HAHHSA
BIAXOOATb Ha OPYrnK NraH, a rosioBHY porb MOYMHAKTL BigirpaBaT MbKNpeoMeTHI
3B’A3KM.

OpgHum i3 Takmx 3aBgaHb Gyna 3agada Ne43, po3B’A30K SAKOI, 3a Bigrykammu
axiBuiB, BUKNMKaB Hanbinblie TpyaHoLiB cepen abiTypieHTiB, OCKiNbKM MNOAIOHI
3aBgaHHsa npu nigrotosui Ao 3HO y4yHiB cTaHOapTHOroO piBHA 3a3BuMYyan He
pO3B’A3y0TbCA. 3a YMOBOI 3aJaya Mae O3Haku oniMniagHoi «3agadi i3 ygaBaHo
HecTayer BXiOHMX JaHUX», peTenbHUIA aHani3 sikux Ja€ «KN4Y» 0O PO3B'A3KY.

YMoBY Ta TMNOBUIN PO3B’A30K 3adadi Ne43 nogaHo HUXKYeE:

3adaya Ne 43. Macosa yacTtka KapboHy B cymiLui, Lo cknagaetbesa 3 KapboH
(I1) okenay Ta KapboH (IV) okengy, ctaHoButb 36%. O6umcnite macoBy YacTtky (%)
Kap6oH (Il) okcnay y cymiLui.

Po3B’a3ok: Ockinbkn, 3a yMOBOK 3agadi, MacoBa 4Yactka KapboHy CTaHOBUTb
36%, a cymiw rasiB cknagaetbecs 3i CNOMyK TiNbKn ABOX enemeHTiB — KapboHy Ta
Okcureny, To, BignosigHo, Mmacoa 4acTtka OKcUreHy CTaHOBUTUME:

100 -36 =64 % (2)

Mpunyctnmo, wo maca cymiwi rasiBe cknagae 100 r. Bigrak, maca atomis
KapboHy Ta OkcureHy B Hi cknagaTume, BignosigHo, 36 Ta 64 rpamu. 3HaxoaMmo

KinbKiCTb pevyoBuHM atomiB KapboHy Ta OKkcureHy:
36T
N = —— = 3 MoJIb 2
¢ 12 %/ monp ( )
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Ny = % = 4 MoJIb (3)
16 */monn

Buxoasaum i3 po3spaxyHkis (2) Ta (3), MonspHe cnisBigHoOWEHHSA aTtomiB KapboHy
Ta Okcureny cknagae 3:4. TakuMm YMHOM, PO3paxyHOK KinbkocTen peyvoBuH KapboH
OKCUAIB 3BOAUTBLCA OO0 PO3B’sI3aHHS CUCTEMM ABOX MiHIMHMX PiBHAHb i3 OBOMA
HeBiOOMUMU.

KinbkicTb peyoBnHM aToMiB KapOoHY y KOXXHOMY i3 OKCUAIB BiAMNOBIAAE KiNbKOCTI
pe4voBMHM camoro okenay. Ane akwo B Kap6oH (II) okcurai KinbkiCTb pe4oBUHN aTOMIB
OkcureHy OOpPIBHIOE KiNbKOCTI peyoBuHM atomiB KapboHy i, BigTak, Bignosigae
KiNTbKOCTiI pe4yoBMHM BignosigHoro okcuay, To B KapooH (1V) okeuai, akmii Mictutb aBa
aTommn OkcureHy B OAHIM MOMeKyni okcuay, KinbKiCTb pe4yoBUHU aTtomiB OKcureHny
Oyne OopiBHIOBaATU NOLBOEHIN KiNbKOCTI PEYOBUHM CaMOro oKcuay.

Hexan x — kinbkicte pevoBuHn KapboH (1) okeuay, a 'y — KapboH (1V) okcuay.
BiaTtak, 3 BpaxyBaHHAM €nNeMeHTHOro cknagy obox okcuais, Taka cMcteMa piBHSAHb
Oyae 3anucaHa §k:

x+y=3
{x +2y =4 (4)
3acTtocyBaBLuM cnocib NigcTaHOBKW i BUPA3UBLLMN:
y=3-x (5)

MoxHa oTpymaTH LyKaHi KinbKOCTi pE4YOBUH rasis y CyMmiLli X=2 Mofb, y=1 Mosb.
Hapani, BAKOPUCTOBYOUYM 3HAWAEHI KiNTbKOCTI peYOBMHW | MOMAPHI Macu BiANOBIAHUX
rasiB, MOXXHa 3HaANTN MaCK KOXHOTO i3 rasiB y CyMiLLli:

Mco = 28 T/monp * 2 MOJIb = 56 T (6)
Meo, = 44 ¥/monp * 1 Moib = 44 T (7)

BiaTak, 3 BpaxyBaHHSAM TOro, WO 3arasibHa Maca ra3oBoi cymiwi cknagae 100 r,

3Hax0AMMO LWyKaHy macoBy YacTky CO sk:

weo = 20 /100 ¢ = 0,56 (8)
Ockinbkn y WKiNbHOMY Kypci XiMil 6inbll nowmnpeHe BigCOTKOBE BUPAXKEHHS
MacoBoi Ta 06’eMHOI YacTok (o BigobpakeHe B yMOBI 3afadvi), TO 34INCHIOETLCS
nepexia Big 4aCToOK O4MHULI 40 BiACOTKIB:
0,56 100 % =56 % 9)
Y4yeHb, hakynbTaTUBHO, MOXE 3HaWTK i MacoBy 4acTky Kap6boH (IV) okcuay,
sika, BignoBiaHo, cknagatume 44%.

CxemaTu4HO, pO3B’s30K 3afa4y Takoro TUMny MOXHa NoginuTn Ha Tpu eTanwu:

| Etan: Big noyatky OO 3HaxoKeHHs ChiBBIgHOLWEHb KiNbKOCTEN peyoBUH
aToMiB;

Il ETan: Big 3HaxOgKeHHS CniBBIOHOLWIEHb KiNIbKOCTEN PEYOBUH aToMiB OO0
3HaxXOoKEHHS KinbKkocTen pevyoBuH KapboH okcuais;

[l ETan: Big 3HaxomXeHHs KinbkocTen peyoBuH KapboH okcuaiB A0 IXHIiX
MacoOBUX YaCTOK.

AHani3a po3B’A3Ky 3ajadi nokasye, WO BracHe XiMiYHi 3HaHHA Yy4YHEM
3aCTOCOBYIOTLCA FOMIOBHO Ha MOYaTKOBOMY Ta KiHUeBOMY eTani. Ha cepegHbomy
eTani, AKMn € HaNCKNagHiLWNM, 3aCTOCYBaHHS BflaCcHE XiMiYHMX 3HaHb € MiHIMarbHUM
i BiAXoauTb Ha Apyrun nnaH. TeHaeHuis 4o BigganeHHs Big CyTo XiMiYHUX 3aBAaHb i
30iNbWEHHA poni  NoriyHoro OOBrpyHTYBaHHA Ta MDKNPEAMETHOro 3B’s3KYy i3
MaTeMaTUKOK CMOCTEPIraeTbCs OCTaHHIMM pokamu npu po3pobui 3aBgaHb 3HO 3
ximii. Lle i BigoBpaxae sk posrnaHyTa 3agada Ne43, Tak i NpakTUYHO YCi 3aBAaHHSA
TecToBOro 3owunty 41 — 52.
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Came MixnpeamMeTHUI 3B’30K i3 MaTemMaTUKOK CTae OCHOBHUM Ha BCiX TPbOX
eTanax po3B’A3Ky, MNpUYOMYy cepefHbOMY eTarni WMOoro BUKOPUCTaAHHA CTae
BMpILIANbHUM: iHLUMMUK CIIOBaMu, JOCArae anoreto.

Ha nepwomy eTani BiH peani3yeTbcsa i3 TeMoto «BigcoTku» Kypcy maTtemaTukm
6-ro knacy. Agxxe ana nepexony A0 HACTYMHOI Aii HeO6XiAHO 3HANTWM MacOBY YacTKy
atomiB OKCUreHy, 3HaXOKEHHS SIKOT BUMMMBAE i3 CyTO MaTeMaTUYHOIro O3HAYEHHS
BiacoTkiB. lepexig Big XiMiYHMX KOMMETEHUIN 40 MaTeMaTUYHUX i NOACHIOETLCA
NOTiYHUM apryMeHTYBaHHSAM, WO 6a3yeTbCcs Ha NepLumx i nosicHoe apyri. OTpnmaHi B
pesynbTati MartemMaTUyHUX i JaHi CTalTb BaxXnNuBUMK AOns nepexogy 4O
obumcneHb 3a oopmynamu, BiQOMUMM 3i LLKIFIBHOrO Kypcy XiMmii. Pe3ynbTaTtoMm umx
obuncneHb CTae CniBBIAHOLIEHHS KifIlbKOCTEN PEYOBUH aTOMIB KOXHOrO i3 ABOX
eneMeHTIB, AKi CKnagaroTb OnmncaHi B yMOBI 3a4a4di CrONYyKN-KOMMOHEHTU CyMiLLi, L0
3aBepLuye nepLunin etan po3s’sa3ky 3agadi.

Ha pgpyromy etani po3p’si3ky 3agadvi CyTO XiMiYHi 3HAHHA Ta KOMNEeTeHUil
3aCTOCOBYIOTbCS MiHiManNbHO — NuuweHb K 6as3a gns noriyHoro oBrpyHTyBaHHSA
nepexoay Bif KiNnbKOCTEN PEeYOBUH aTOMIB A0 KiflbKOCTEN pe4oBUH Monekyn. OCHOBHY
ponb Bigirpae came 3ragaHe O6r'pYHTYBaHHS.

Ha nepwomy eTani po3e’a3ky abiTypieHT pfidHaBCs, WO CniBBiAHOLLIEHHS
KinbkocTen peyoBmH KapboHy Ta OkcureHny cknano 3:4. Hagani noriyHun nepexig Big
CniBBIAHOLLEHb KiNIbKOCTEN PEYOBMH aTOMIB Y CyMilli OKCUAIB 4O CUCTEMMU PIiBHSHb,
3a SKOK 3HaXOOATbCS KiNIbKOCTi PeYOBUH CaMUX OKCUAIB, 34INCHIOETLCS 3 HACTYMHUX
MipKyBaHb:

- Kap6oH (1) okema micTuTb ogHakoBy KinbkicTb atomiB KapboHy Ta OkcureHy;

- Y Kap6oH (1V) okeungi kinbkicte atomiB OkcureHy BaBidi 6inbLua, Hixk KapboHy.

Bigrak:

- KinbkicTb peyoBuHM atomiB KapboHyY B KOXXHOMY i3 OKCUAiIB LOPIBHIOE KiflbKOCTI
PEYOBMHU KOXHOTO i3 OKCUAIB;

- KinbkicTb peyoBuHmM atomiB OkcureHy B Kap6oH (I1) okenai JopiBHIOE KinlbKOCTI
PEYOBMHU LIbOro OKcuay;

- KinbkicTb peyoBuHn atomiB OkcureHny y KapboH (IV) okcuai BaBivi Ginblua 3a
KiNbKiCTb pE4YOBUMHM LIbOr0 OKCUay.

Cawme Ui noriyHi 3acagu i cknagarTb OCHOBY Nepexoay Bif po3paxyHkiB (2 — 3)
A0 cUCTeMN OBOX NiHIMHUX PIBHSHb 3 IBOMA HEBIiZOMUMU (4).

Mpn po3B’sA3KY CUCTEM MiHIMHUX PIBHSAHb B LUKIFIBHOMY Kypci Ximii 3a3Bu4an
BMKOPUCTOBYETbCS CNOCIO6 niactaHoBku (5). Lle nosicHeTbCa TUM, WO rpadivyHum
cnoci® Bumarae goaaTkoBuX i, sSiK-0T NobygoBM CUCTEMUM KOopAMHAT Ta rpadikis
BIONOBIOHUX NiHIMHMX (YHKLUiM, a cnoci® gofaBaHHA (KW, NO CyTi, € NULWEHb
4YacTKOBUM BigobpaxkeHHAM BinbLu yHiBepcanbHOro Ta KoMnakTHoro metogy Faycca)
Yy WKIiNbHIN Nporpami 3agitoeTbCs NMLWEHb B NEBHUX cneundidHnx Bunagkax. Y oyab-
SIKOMYy pasi, Po3B’A30K CUCTEMM MNPU3BOAUTL A0 OTPUMAHHS KifTbKOCTEN PEYOBUH
KOXHOrO i3 rasis, WO CKnagakTb CyMill, 3aBepLUyHYn TUM CaMUM Apyrun eTarn.

BapTo 3a3HauMTh TakoX, WO OpYrMn eTan B KOHKPETHOMY BUNaaky 3agadi Ne43
MOXHa NponTh i 6e3 cucTtemMun piBHSHb, 3BEPHYBLUW YBary Ha HenapHICTb 3arasibHol
KinbKoCTi pevoBuMHM aTtomiB KapboHy Ta napHICTb 3ararnbHOI KiflbKOCTi peYoBUHMN
atomiB OkcureHy. Ockinbku ogHa monekyna Kap6oH (IV) okcugy MicTUTb HenapHy
KinbkicTb atomiB KapboHy i napHy KinbkicTb atomiB OKcureHy, TO, MOAYMKMK
«BIOHABLUN» Bif 3araribHOro atoMapHoro cnieeigHowweHHs (3:4) ogHy monekyny COz,
B SKil CniBBIAHOLLIEHHS KinbkocTen aTtoMiB KapboHy Ta OkcureHy cknagae 1:2, mu
OTPUMY€EMO cniBBigHOLWEHHA aToMiB KapboHy Ta OkcureHy 2:2, Wwo Bianosigae ABOM
monsam Kap6oH (I) okenay.
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TpeTin — piHanNnbHUN eTan pPO3B’A3KYy 3ajadi € Haunerwum i BupilansHUM.
OTpumaHi Ha gpyromy eTtani 3Ha4eHHS KiNbKOCTEN PEYOBWUH KOXHOTO i3 ra3iB CyTTEBO
36nmxyloTb abiTypieHTa OO0 po3B’sA3ky AaHoi 3agadi. Came TyT XiMiYHI 3HaHHSA
BifirpaloTb HambiNblWy ponb, a 3a dopMynamMmnu 3 Kypcy XiMmii 34iMCHIOKTbLCS
po3paxyHku (6 — 8), npn3Boaa4M 4O OCTAaTOMHOIrO BUPILLEHHSA 3a4aui.

Hoceig 3HO nonepefHix pokiB nokasye, Lo 3-nocepeq 52 3aBaaHb y TECTOBUI
30WWKUT BKMNOYATbCA 3a3Buyan 2-3 3agadi Takoro nnady. Ockinbku 3agadi Takoro
TNy TPaAULINHO BBaXatoTbCs oniMniagHumMn, To npu nigrotosui Ao 3HO 3 ximil y4HiB
HenpoIinbHUX LLKIN 1X 3a3BNYan He BUKOPUCTOBYIOTb, LLO NPU3BOAUTL 40 TPYAHOLLIB
abiTypieHTiB Npn po3B’A3KY Takoro poay 3agau.

BapTo Takox BpaxyBaTu Takox Te, Lo abiTypieHT, He3anexXHo Bif N04YaTKOBOro
PiBHA NiAroToBKW, cknagae byab-akun icnut (ocobnueo 3HO) y cTpecoBoMy CTaHi,
WO 3HWKYE edEKTUBHICTb JOMYHOro aprymeHTyBaHHsa y AaHuh MoMeHT. OfHak,
Mar4uM OOCBIg pO3B’A3yBaHHA NoAiGHMX 3agad 3 Ximil, ycknagHeHnx HeobXigHiCTo
noriyHoro obr'pyHTyBaHHS Ta 3acTOCyBaHHS MaTeMaTU4HUX 3HaHb, BiH Miginge Ao
OoCTaHHix 3aBgaHb 3HO 3 ximil 6inbw MopanbHO MiAroTOBMEHUM | B MeEHL
30ypKeHOMY CTaHi, WO NiABUWUTL €(EKTUBHICTE MUCIEHHA Ni4 Yac HanMcCaHHSA
icnntoBol poboTtun. Lle, 3-nomix iHWKX hakTopiB, CNpUATUME BOANOMY BUPILLEHHIO
iCNUTOBUX 3aBOaHb.

BiaTak, npu nigrotosui abitypieHtiB go 3HO 3 ximil 3agissHHA MixXnpeaMeTHOro
3B'A3KYy 3 MaTemMaTUKOl, a TaKOX 3afistHHSA MeToAdiB NOriYyHOro apryMeHTyBaHHS
noYnHae BigirpasaTu BUpiwanbHy ponb. Ona uboro B ypoku ximil B 11-my knaci, a
Takox y rpynn nigrotoBkm o 3HO noTpibHO BBECTU pO3B’sAI3@aHHSA  NOTiYHO
yCKNagHEeHUX 3aBAaHb i3 3afi9HHAM HecTanHOapTHUX MeTOAiB nojadi matepiany,
HanpuvKnag, MO3KOBOrO LWTYPMY, ANCKYCIMHOrO Knyby ToLLO.

Lle gosBonuTb He nuweHb Kpawie nigrotyBaTn abiTypieHTa OO0 diHanbHOro
Bipi3Ky TECTOBOro 30WNTY 3 XiMii, KM BKIOYAE SK CTAHOAPTHI, Tak i yCKNagHeHi
3ajavi, ane W nigBuWNTL CTUMYST BMBYATWU XiMil0 AK nNporpamMoBui npeamMmeT Ta
NPUPOAHNYY ONCLMMITIHY.
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BBEAEHHSA B KYNbTYPY IN VITRO TA MNEPBUHHUNA
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YKPAIHA

Abstract. Pelargonium sidoides is a medicinal plant that needs conservation due to the active
collection of herbal medicinal products. The callus of P. sidoides can be an alternative source
of medicinal raw materials. So, biotechnological methods can improve the conservation of
this species' natural reserves. The paper presents new data on the technology of P. sidoides
callus production, in particular the selection of auxins and cytokinins concentrations for the
initiation of callus was conducted and the ability to morphogenesis in various explants of
pelargonium was discovered.

Pelargonium sidoides DC (nenaproHis ounTkonopnibHa) —
niBAeHHoadpMKaHCbKa TpaB’dHMCTa pocnuHa 3 poauHu Geraniaceae, sika TakoX
nowvpeHa B Manin Asii Ta AscTtpanil. P. sidoides WMPOKO BUKOPUCTOBYIOTb O
NiKyBaHHA 3axBOPHOBaHb AMXaNnbHUX LWNAXIB. ICHYHOTb AaHi npo il e(PeKkTUBHICTL Y
nikyBaHHI BUpa3KM LUTyHKa Ta 34aTHICTb 3HWXKYBaTWM pennikauilo Bipycy MpoCToro
repnecy. JlikapCbKy CUPOBWHY OTPUMYKOTb i3 CyLBIiTb, NMUCTKIB Ta kopeHiB [1]. Ha
OCHOBi CMMPTOBOrO €eKCTpakTy 3 KopeHiB P. sidoides BMrotoBngawTb Taki
dapmaueBTUYHI npenapatn, gk «Ymkanop» T1a «Pesicton» [2; 3]. AKTuBHUIA 30ip
POCIMH SK NiKapCbKOi CUPOBUHM CTaB NPUYMHOK 36iAHEHHS NPUPOAHWUX 3anacis
P. sidoides, wWwo gano nigctaBu Ansl 3aHECEHHS LUbOro BuMay Ao YepBOHOro Cnmcky
pocnuH MiBoeHHOT Adppukn [4].

[Ons 36epexeHHss pOCAWH nenaproHii  O4MTKONOAIGHOT 3aCTOCOBYOTH SK
KOHCepBaTMBHI NPUPOAOOXOPOHHI METOAN, TaK i CyvacHi BIOTEXHOMOrIYHI, SKi 30aTHI
3abe3neunTtn nNoTpedbu cdapmiHayCTpii NikapCbKO CMPOBUHOK 6e3 3anyyeHHs ans
LUbOro NPUPOAHUX POCIIMHHMX 3anaciB. Tak, KynbTypu kantocy P. sidoides, 3gaTHi
npoaykyBatn OGiOAKTMBHI PEYOBUHM in Vitro, Ha KWTanT yMKaniHy Ta iHWWUX
dapMaueBTUYHO UiHHUX CMOMYK, MOXYTb CTaTWU anbTepHaTUBHUM [Kepesiom
nikapcbKol CUPOBUHKU i, BogHOYac, cnpusatyn 36epexeHHo Buay. Ockinbku uewn
HanpsIMOK BioTexHosoril NenaproHii 04MTKONOoAIGHOI AOCNIAKEHNN HEeOOCTaTHLO,
ocobnmBo B YKpaiHi, TO HalOK METOK CTano BBeAEeHHA pocnuH P. sidoides B
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acenTU4Hy KynbTypy, OTPMMaHHSA NEPBUHHOIO CTEPUITLHOINO POCIMHHOIO MaTepiany
Ta iHiYiayis NepBUHHOIO KarncoreHeay.

MaTepianom Ona BBeAEeHHA B KymnbTypy in vitro P. sidoides 6ynu HaciHWHM
penpoaykuii boTaHiyHoro cagy iM. akag. O.B. ®omiHa KHYimeHi Tapaca LeB4yeHka,
OTPMMaHI LWIASXOM LUTYYHOrO 3anniieHHs 3a YMOB OpaHXepenHo! KynbTypu.

[MpopollyBaHHA  HaACiHMH  NpoBOAMNM 3@  BnacHUMM  Mogudikauiamum
3aranbHONpUHATUX MeToauk [5]. 3a nabopaToOpHMX YMOB HaCiHMHM BUCiBanNu Ha
3BOJIOXXEHUWN (PiNbTpyBanbHUW Nanip, NPopoLLyBanu y yawkax [eTpi 3a Temnepatypu
+24 C° Ta 16-roguHHoro otonepiogy. [loBepxHeBy cTepunisauitdo HaCiHWH
BMKOHYBarnu y Takii NocrnigoBHOCTI: BUTPUMYBAHHS HaciHWH BnpogosX 1 xB. y 70%
po34nHi eTunosoro cnupty; 12 xB. — 0,1 % po3unHi xnopuay ptyTi (HQCl2); 4-kpaTHe
NPOMMUBAHHSA X CTEPUNBHOK OUCTUMNBOBAHOK BOAOK Ta BUCIBAHHA Ha MOBEPXHIO
arapu3oBaHOro XwmBunbHoro cepeposuia Mypacire-Ckyra 3 po3BefeHuMM YaBidi
BMICTOM MiHepanbHux enemeHTiB (1/2 MS) [6], sake OGyno ©6asoBuMM [nga ycix
eKcrnepuMeHTiB in vitro. YacTnHn acenTM4HO BUPOLLEHUX 3-TUXKHEBUX MPOPOCTKIB
P. sidoides (nNUCTKK, 4epelukn, TINOKOTUMNb Ta KOPEeHi) cTann MNepBUHHUM
KynbTUBaUiNHUM MaTepianom Ans iHiuiauii kantocoreHesy in vitro. Yci poboTu in vitro
BMKOHYBasu y iamiHapHomy OOKCi. Y AocnigKeHHAX 3aCTOCOBYBarnM MeTo KynbTypu
POCINNHHUX KNITUH, TKAHWUH Ta OpraHiB y BracHuUx moaudikauiax [7]. KOHTponbHUM
cepefoBuwemMm y pocnigi 3 iHiyiauii kantocoreHedy 6yno cepeposuwe MS 6e3
AofaBaHHA  peryndartopiB  pocty. [Ana  gocnimkeHHs iHidiauil  kantocoreHesy
BMKOPUCTOBYBAsIM XMUBUITbHI cepepoBuwa MS, OOMNOBHEHI perynaropaMmn pocTy 3
UMTOKIHIHOBOIO Ta ayKCMHOBOK aKTMBHICTIO Y Pi3HUX MOEHaHHSAX KOHLEeHTpauin
(1 mr/n kiHeTuHY a6o 1 mr/n BAI y noegHaHHi 3 0,5-2,5 mrn 2,4-[1) (tabn. 1). Ona
iHiLjauil KanicoreHesdy ekcnnaHTM BUKMaganuM Ha MOBEPXHi arapuMs3oBaHOro
cepepoBuwa y Yawku [leTpi Ta KynbTuByBanu B TeMpsiBi y TepmocTtaTi 3a
TemnepaTypu +24 C°.

Tabnuus 1
NMoeaHaHHSA KOHUEHTpaLUin perynaTopiB pocTy B XXUBUJTbHUX
cepeaoBuULlax AN KanocoreHesy

Perynatop 2.4-[1, mr/n
pocTy
KiHeTuH, 1 mr/n 0,5 1,0 1,5 2,0 2,5
BAIN, 1 mr/n 0,5 1,0 1,5 2,0 2,5

[MigpaxoByBanu 4acToTy KantcoreHesy — BiCOTOK NEPBUHHUX EKCMMaHTIB, Ha
SKMX CNOCTepiranocsa yTBOPEHHS Karntcy, 3a (hopmynoro
X = %100% (1)
Oe:
X — yacmoma KanocoaeHe3y;

N — KiflbKicMb eKcraaHmie, Ha SKUX ymeopuecsi Kasitoc;
N — 3aeasnbHa KinbKicmb eKcriiaHmis.

Y ekcnepuMeHTax 3 iHidiauii kantocoreHedy 6yno BCTaHOBMEHO, WO BCi TUMNK
eKCMMaHTiB 34aTHi yTBOPHOBATU Kankoc, ogHak MOPMOreHHU NoTeHuian y eKkcniaHTiB
Pi3HOr0 MOXOMKEHHS BIOPI3HAETbLCA. Tak, Ha OiNbLIOCTI XUBWUNbHUX CEepPeaoBULL
KanocoreHes piglle crnocTtepiraBcs Ha ekcnraHTtax, OTPUMaHUX i3 FinokoTunsa Ta
NNCTKOBUX YEPELLKIB, a YacTille — Ha KOPEHEBMX Ta JIMCTKOBUX EKCMnSiaHTax, Lo
CBIgYNTb NPO IXHIN BULLMIA MOPCOreHHNIn NoTeHuian.

Y xogj TeCcTyBaHHA cepenoBuly, 3 gogaBaHHAM 1 Mr/n KIHETUHY Yy NOEAHAHHI 3
2,4-[1 y Ppi3HUX KOHUEHTpauiax BusBMEeHO, wo 2 mr/n 2,4-[1 y KoHueHTpauil y
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noegHaHHi 3 1 Mr/n KiHeTUHY HanONTMMarnbHiILLE BMNMBAE HAa KaroCOreHes, iHiLitoto4m
NOro JOCUTb BUCOKY YacTOTY Y BCiX TUNIB eKcnnaHTiB. [iaBULLIEHHA KOHUEeHTpaUil 2,4-
[ y cepenoBuLi BUABMANO CTUMYIIALIO YTBOPEHHS Kantocy Yy BCiX EKCNIIaHTIB, KpPiM
rinokotunsa. Mu npunyckaemo, WO Ans iHidiauil kantocy y rinokoTunst noTpidHo
BMKOPMCTOBYBATW BiNnbLL MONOAi poCnuHK i 6paTtn ons ekcnepuMeHTy He 3-TUXKHEBI,
a, Hanpuknag, 2-TUXHEBI MPOPOCTKM.

KineTun (1 mr/m)

=]
=]

w
(=]

i
o

w
(=)

20

KaJIcoreHesy, %o

YactoTa

0.5 1 1.5 2 2.
Kounnentpanina 2,4-71, mr/n

BomcTkn M Uepenik FIIOKOTIIE M KopeH1

Puc. 1. YacTtoTa kantocoreHe3sy y ekcnnaHTiB P. sidoides pi3HOro noxomxkeHHs1
Ha XMBUNbHUX cepeaoBULLax 3 AoaaBaHHAM 1 mr/n KiHeTUHY Ta 2,4-[1 y pi3Hux
KOHUEHTpauisx

Y gocnigax 3 iHiyiauii kanocoreHesy Ha cepeoBuLLi 3 404aBaHHAM NOEgHAHHS
1 mr/n BATT 3 pi3HMMK KOHUEHTpauismn 2,4-[1 cnoctepiranocb Oinbl piBHOMIpHE
YTBOPEHHA MEPBMHHOINO KasrioCcy Ha YCiX XUBWUMBbHUX cepefoBuliax Ta B YCiX
€KCMNSIaHTIB, OKPIM TUX, AKi MOXOAATb 3 rinoKOTUNA. HaBiTb 3a MiHIManbHOro BMIiCTy
2,4-[1 (0,5 mr/n) kantocoreHes BUSABMBCHA ePEKTUBHUM, @ HaMBULLLi MOKA3HUKN YacTOTH
KancoreHeay CnocTepiranmcsa Ha XUBWUNbHOMY CepeaoBuLLi 3 AogaBaHHAM 1 mMr/n
2,4-[.

BAII (1 mr/m)

60

50

YacrtoTa
KaJiocoTeHesy, %o

Konuenrtpauisn 2,4-J1, mr/n

B TIICTRIT B yep ek TITOKOTHIE B xopeH1

Puc. 2 YactoTta kantocoreHe3sy y ekcnnaHTiB P. sidoides pi3Horo
NOXOAXKEHHA Ha XXUBUINbHUX cepeagoBullax 3 goaasaHHam 1 mr/n BAI Ta
2,4-[1 y pi3HUX KOHUEHTpaLisx
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Omxe, HanemEKTUBHILLMM 3 NPOTECTOBAHMX HAMM XXUBUINbHUX CepeoBULL, ANs
iHiLjiauil nepBMHHOrO KanwcoreHesy € cepegosuwe MS, gonosHeHe 1 mr/n BAIT y
noegHaHHi 3 1 mr/n 2,4-[1. Buwi NOKa3HWKM 4acTOTM YTBOPEHHA Kancy B YCiX
AOCHIoXEeHUX BapiaHTax TakoX cBigyaTth npo BuLLy eekTuBHICTb BAI, y NOPIiBHAHHI
3 KIHETUHOM, Y cepefoBuLLIaxX ANs iHiyiauil kancoreHesy.

CnocTepexeHHss 3a YTBOPEHHAM Kaniocy TakoX MoKasanu, WO eKCniaHTu
Pi3HOro NOXOPKEHHS 30aTHI YTBOPIOBATU PI3HOAKICHUI Kankoc, KU BiAPI3HAETLCA 3a
LWinbHicTIO Ta 3abapBneHHaM. Tak, ekcnnaHTam, OTPUMaHMM 3 riNOKOTUMSA, NINCTKIB
Ta KOPEHIB MpuTamMaHHe YTBOPEHHSI CBITNOro, mamke 6inoro kanwcy, a Kantoc
KOPEHEBOro MOXOKEHHA Mae€ XOBTyBaTe, aX [0 KOopu4yHeBoro, 3abapsrieHHs. 3a
CTPYKTYPOIO i LUIMbHICTIO BidyanbHO TeX MOXHA BUSABUTM PI3HUUIO — YCi TUNK
€KCMNNaHTIB YTBOPIOKOTb MYyXKUA Kasitoc, OKPIM YepeLLKOBUX, Kartoc 3 SKUX LiNbHUA,
Mamke TBepaun. BBaxaeTbcs, WO NYyXKUIA Kankoc YacTilwe Moxe 6yTn He3gaTHUM Ao
pereHepauii 3 HbOro HOBUX POCHMH (HEMOPXOreHHMM) Ta BUKOPUCTOBYBATUCA SK
paxepeno 6ionoriYHO aKTMBHUX PEYOBMH, Y TOW Yac K LWiNbHMWA Kanioc MeHL
npuaaTtHWM ONg OTPUMAaHHSA NPOAYKTIB BTOPMHHOrO Metaboniamy, ane 3gatHui o
YTBOPEHHSA pereHepaHTiB (mopdoreHHmin). OpHak, ue TBEepAXeHHs noTpebye
A00aTKOBUX AOCTiAKEHb.

B r

MepBUHHMI Kankoc Ha eKCcnriaHTax Pi3HOro NOXO4KeHHSA:
e2inokomuns (A); nucmok (B); kopiHb (B); yepewok (I)

BucHoBku. BukopuctarnHa ctepuneHTiBs (70% etaHony, 0,1% xnopuay pTyTi)
npu BBEAEHHI B acenTuU4Hy KynbTypy 3HMXYE CXOXICTb HaciHHA P. sidoides.
.HanedektnBHilwunmmn gnsa iHigiadii kanocoreHesdy € cepegosuwia MS, OONOBHEHI
1 mr/n KiHeTUHY B noegHaHHi 3 2-2,5 mr/n 2,4-[1 a6o 1 mr/n BAIl y noeaHaHHi 3 0,5-
1 mr/n 2,4-[1, npoTe BULL NMOKA3HWKM 4acTOTU KarocoreHesdy B YCIX AOCHIOKEHUX
BapiaHTax cBig4aTb Npo BuWy edekTuBHICTb BAIll, y nOpiBHSAHHI 3 KiHETUHOM.
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BcTaHOBMEHO, WO MEPBUHHI €KCMNIIaHTU KOPEHEBOrO Ta JIMCTKOBOrO MOXOPKEHHS
MaKTb BULLY MOPQOreHHy 30aTHICTb, MOPIBHAHO 3 4epellkaMmn nUCTKIB Ta
rinokoTunem. Pi3Hi TMNM ekcnnaHTiB 34aTHi YTBOPHOBATU PI3HUA 3a LUINbHICTIO Ta
3abapBneHHaM Kantoc. [NnokoTunb, NUCTKN Ta KOPEHi MOXYTb BYTU BUKOPUCTaHI SK
Kepeno nyxkoro HeMopgOreHHOro, a YepeLLKM — WiNbHOro MoOpdOreHHoro Kasocy.
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YKPAIHA

CynbdaHinamigHi npenapaTtn € BaXNMBUM KITaCoOM CMONYK, SiKi CTann nepLumm
aHTubakTepianbHMMK  3acobamm  CUCTEMHOTO  BUMKOPUCTaHHS,  PO3MnoYaBLUMu
peEBONIOLIIO aHTUOIOTUKIB B MeauumHi [1]. Yepe3 1X HU3bKY BapTiCTb, HU3bKY
TOKCMYHICTb i YydOBY aKTMBHICTb MPOTM BakTepianbHMX 3axBOPHBaHb BOHW A0
CbOrOAHiI LUMPOKO BMKOPUCTOBYKOTBCA K MPOTUMIKPOBOHI 3acobu [1-3]. MexaHiam
BakTepuumngHoi Aii cynbdaHinamigiB rpyHTYETbCA Ha CXOXOCTi X CTPYKTypu 3 n-
amiHoBeH30omHot kucnoToto (MMABK), KOHKypytouM 3 SIKOK, BOHM MEPELLKOAXalTb
CMHTE3y TeTparigpodonieBoi KMCNOTK, HEeOobXigHOT Ans CUHTE3y MipUMIANHOBMX
ocHoB [HK i PHK. Cepepg 15000 noxigHunx cyrnbdaHinoBoi KNCNOTU, CUHTE30BaHUX
Ha CbOroAHi, BUSABMEHI CMNOMAyKM 3 NPOTMPAKOBOK, MNPOTUMAaNAPINHOL,
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NPOTUBIPYCHOID, NPOTUCYOOMHOI Aieto [4], XimioTepaneBTUYHUN edeKT AKuX
NnoB’A3yloTb 3 X 34aTHICTIO iHridyBaTtn kapboaHrigpasy, MHOXMHHI opMU  AKOI
NPUCYTHI Y PIi3HMX TKaHAX | opraHax TeBapuH i moguHu [5]. Tak, nonynsapHi
cynbdaHinamigHi giypetukn (giakapb, dypocemia, iHaanamig), ogTanbMOSOriyHi
npenapaTtn (bpuH3onamig, gop3onamis), Aeski NpoTupakosi 3acobu € iHribiTopamu
kapboaHrigpas [4].

KapboaHrigpasn B MHOXWHHUX (hOpMax TakoX MPUCYTHI B KMAiTUHAX BULLMX
pocnuH. Ix ponb i nokanisayis 4o TenepiHbOoro Yacy NoBHICTIO He 3’acosaHo [6]. Mpu
BUBYEHHI pH-3anexHon akTueauii isonboBaHoi Mg?*-AT®da3sn xnoponnactie Mu
3HanWwnM, wWwo cynbgaHinamigHi iHribiTopn kapboaHrigpasu — auertasonamig i
eToKcu3onamig nNpakTUYHO MOBHICTIO MPUrHIYYOTb aKTUBHICTb LbOro eH3umy [7,8].
Llen HeouikyBaHUM akT MOXe cryryBatu MigTBEPOKEHHAM BUCYHYTOro paHiwle
npunyLeHHs Npo yHKLioOHaNbHUK 3B'30K AT®-CHHTa3un xrioponnacTiB 3 HEBIAOMOO
dopmoto kapboaHrigpasu [7,9]. BpaxoByoum BUCOKY CTYMNiHb CTPYKTYPHOI CXOXOCTI
xnoponnacTtHux, 6akTepianbHuX i TBAPUHHUX MiITOXOHAPIanbHUX AT®-a3 [10], GinbL
rMnuboke BUBYEHHSA LbOro emMekTy MOXe MaTu 3Ha4YeHHS MNpU  BCTAHOBIEHHI
MeXxaHi3MmiB gii cynbgaHinamigHux npenapariB Ha XuBi opraHiamu. B gaHii poboTi mu
obpanu 2 BOLOPO3YNHHUX npenapartu — apomMaTn4HN
4-amiHoGeH3oncynbgoHinamig (CA) i anipatudHun TpudTopmMeTaHcynbdoHamig
(TOMCA). CA, Bigomuin nig Ha3Bow cTpenTouns, oauH 3 MepLmnx Crosnyk Lboro
Knacy, WO 3HaWLWOB 3acCTOCYBaHHSA Mpu nikyBaHHI GakTepianbHUX 3axBOPHOBAHb.
TOMCA — noTy>XHMI iHriBITOp NoACbKUX kKapboaHrigpas, KM He BUKOPUCTOBYETHLCSA
B TepaneBTUYHIN NPaKTULi Yepes3 NOro BUCOKY TOKCUYHICTL [5]. Ha nigcTasi BigkputTS
BUCOKOI rametoumaHoi aktmBHocTi TOMCA no BiOHOLWEHHI A0 YONoBiYMX
rameTodiTiB KyKypyasu i copro [11, 12] 6e3 HeraTuBHUX edekTiB ANS POCANHU B
LinoMy BBaXkaeTbCHA NEPCNEKTUBHUM MOr0 BUKOPUCTAHHA B CEMEKLiHIN poboTi.

MeToto aaHin poboTtu 6yno BMBYEHHSA BMnuBY 4-amiHOBeH30mncynbdoHinamiay i
TpuTopMeTaHcynboHamigy Ha naTeHTHy i cTuMynboBaHy AT®-asHy akTUBHICTb
KaTaniTM4HOI 4YacTUHM TunakoigHol AT®-cumHTa3u, i30NbOBaHOI 3 XrfoponnacTiB
LInuHaTy.

MaTepianu i meTOoaMN

Xnoponnactn BUAGINAnu 3i CBiXXUX NUCTKIB wWnuMHaTy (Spinacia oleracea L.) B
OCHOBHOMY Tak, K onucaHo paHiwe [13, 20]. llicna BuaaneHHs QparMeHTiB
KNITUHHUX CTIHOK | KPYNHUX arperaTtiB xroponnacty nigaasann 10 X8 0CMOTUYHOMY
LWOKyBaHHIO npu 4°C B rinoToHIYHOMY cepepoBuLli, wo mictuno 10 MM Tpuc-HCI
(pH 7,2) i 10 MM NaCl. TwunakoigHi membpaHu Tpuyi BigMuBanuM Big
PO®-kapbokcmnnasn, sika € OCHOBHUM PO34YMHHUM MPOTEIHOM XxnoponnacTis. [ns
Luboro membpaHu pecycneHaysanu B po3dnHi 10 MM NaCl, 10 mM Tpuc-HCI (pH 7,2)
i 2 MM MgClz, koxxeH pa3 ocagxytoum memopanu npm 7 000 g npotarom 10 xB. Micns
OCTaHHbOI MPOMMBKM OCaf cycrneHayBasnu npu KIMHaTHOI TeMnepartypi y cepesoBuLLi
250 MM cop6itony, 10 MM Tpuc-HCI (pH 7,2), 1mM EOTA, 2 mM AT® po
KOHLeHTpauii xnopodiny 2,5 mri- mn.

ATdazy (daktop CF1) i3ontoBann Tak, 9K ONMCaAHO paHiwe 3a MeToaoM
3axapoBa Ta iH. [14] wnaxom 06pobkn membpaH XxropodopMomM Npu CiBBIgHOLLEHHI
xriopodopmy Ao cycnensii Tunakoigis 1:2. CycneHasito i xnopodopm nepeHocunn y
AiNUnbHY NivKy | eHeprinHo cTpylwysann npotsarom 30 cek. [1na NoBHOro posaifieHHA
a3 emynbcito ueHTpudyrysanu npotarom 5 xB. npu 1000 g. BepxHio dasy
Binbupanun 3a pgonomorot cucoHy i ueHTpudpyrysann 30 xB npu 15000 g.
XXoBTyBatTmn  cynepHataHT, Wo MictmB BuaineHy AT®d-azy Tunakoigis,
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KOHLIEHTpYBann OCapKeHHAM cynbcatom amohito i 36epirann npu 4°C B
2 M (NH4)2S0Oa.

Ouuctky CF1-AT®asn nposogunu 3rigHo [15]. NS uboro ocagok NpoTeiHiB B
cynbdaTi amMoHito 360BTyBanu, NnepeHoCUnNun B LLEHTPUYKHY NpobipKy i ocaaKyBanm
npn 5000g npotarom 10 xB. Ocag po34MHANN B MiHIManbHiA KinbkocTi 6ydepHoro
po3umHy, wo mictue 2 mM EATA, 1 MM ATO®, i 20 MM TpuuuH-NaOH (pH 8) i
HaHocunK Ha konoHky (1,5x80 cm) 3 Sephadex G-200, wo 6yna BpiBHOBaXXeHa 3 TUM
Xe Oydepom. Opakuii, aki mictunn AT®P-a3y, ob’egHyBanu i KOHUEHTpyBanu,
aoJarun cyxmni cynbdaT amMoHito Ao koHueHTpauii 2M. lNpenapat 36epiranu B
XONoAnnNbHUKY Npn 4°C NpoTAroM TPbOX MicsAuiB 6e3 BTpaTu akTUBHOCTI. YnctoTty
npenapaTty OuUiHIOBaNM 3a [OOMNOMOro  enekTpodopeTUyYHOro aHanisy 3a
ony6nikoBaHMm npoTokonom [9]. KoHueHTpauito npoTeiHy B npenapaTax i3011boBaHOl
AT®-asn BusHavyanu 3a metogom Jloypi [17]. lNepen pocnigamu opep>kaHumn
npenapaT CFi1 3HeconioBanu MNOCMIAOBHO Ha ABOX LEHTPUMYXKHUX KOMOHKaX 3
Sephadex G-50, skun 6yB BpiBHoBaxeHun 3 50 mM Tpuc-HCI (pH 7,8), 50 MM NaCl
Ta 2 MM EOTA[18].

ATP-a3Hy akTuBHiCTb Bu3Hadanu npu 37°C 3a KINbKICTIO YTBOPEHOro
HeopraHiyHoro docdopy B peakuinHOMY poO34uHi, gkui mictue 1 MM ATP,
50 MM Tpuc-HCI (pH 7,8), 10 MM MgClz, i Bupaxanu B Mkmosb Py (Mr npoTeiny)™
xB7L. AktuBauito Mg-3anexHoi AT®-a3HOI akTUBHOCTI 3fiicHioBanu 1) LWAAXOM
HeTpuBanoro nporpieaHHs (4 xB.) npu 62°C 3a [19]; 2) npu 06pobui 20% meTaHONOM
3a [20]; 3) npun gogaBaHHi 25 MM cynbQiTy HaTpIto, ik onucaHo paHiwe [7]. KinbkicTb
&y B Npobi Bu3Havann metogom Jloypi Ta Jloneca B moaudikauii Ckynayosa 3rigHo
nonepegHix nybnikauin [7,8].

B po6oTi BMKOpUCTOBYBanu Cosi i TPUXIOPOLTOBY KUCIMOTY KBanidpikauii «x4»,
ATO (apgeHo3nHTpPUGOCHOPHOT KMCNOTU AnHaTpieBa cinb), cynbdaHinamig (CA) i
TpudtopmeTaHcynbdoHamig (TOMCA), aki 6ynu npuabani y cipmi Sigma (CLUA).

HocnigpkeHHsa nposogunu B 3—4 pasoBi NOBTOPHOCTI. BusHavanu cepegHi
3Ha4YeHHS i IX CTaHOapTHI BiaxuneHHs. Npun nopiBHAHHI BUGIpOK BUKOpMCTOBYBanu t-
Kputepi CTblogeHTa, po3biXHOCTI BBaXkanu goctosipHummu npu p < 0,05.

Pe3ynbtaTtin Ta 0OGroBopeHHs

KaTtanitnyHa vactuHa AT®-CMHTA3HOro KOMMMEKCY XIoponnacTiB (YMHHUK
cnpsbkeHHa CF1) nicnsa BiggineHHs Big TunakoigHMx MemOpaH BTpayae 30aTHICTb
cuHTesdyBatn AT®, ane 36epirae rigponiTuyHy akTuBHICTb. Perynsauia AT®-asHoi
aKTUBHOCTI € CKINagHOH0 | KOHTPOSOETLCA KiflbkOMa PisHMMKU MexaHiamamun. HanbinbLw
KOHCEPBATUBHUM € HEKOHKypeHTHe iHribyBaHHs komnnekcom MgAL® (iHribyBaHHS
A®P). Konn AP 3B'A3yeTbCA 3 kKaTaniTUMHUM canTom 6e3 dpocchaty hepMeHT Moxe
3a3HaBaTM KOHGOPMaUiNHUX 3MiH, ski G6rokytoTb AP B 3B'A3aHOMY CTaHi, LWO
Npun3BoaAUTL A0 iHakTmBauii dpepmeHTy. OkciaHioHn (Hanpuknag, bikapboHaTt abo
CynbIT) MOXYTb BUTICHATK nos'adaHnin AP, BHacnigok yoro AT®-a3Ha akTUBHICTb
eH3uMMy 3pocTae. Hanbinblw edekTuBHUM aktnsatopom ATd-a3m € cynbiT HaTpIto
[22]. PaHiwe My 3Hanwwnum, Wwo nicnsa aktueauii eH3MMy 3a NPUCYTHOCTI CTUMYITHOYNX
KOoHUeHTpauin Na2SOs wsunakicte rigponizy AT® pisko nagana npu [oOaBaHHI
cynbdaHinamigHux iHribitopis eTokcusonamigy, abo auetasonammgy 3 lso 6ing
1 MkM [7].

Mpn popasaHHi CA wsugkictb rigponizy AT® nuwanacst He3MiHHO BUCOKOLO,
Toai gk nig ennusom TOMCA rigponiTMyHa akTMBHICTb Pi3KO 3HMXKYBanacs i gocarana
PiBHA NaTeHTHOro eH3mmy npu KoHueHTpauiil TOMCA 50-200 mkM. KoHueHTpauis
iHriGiTOpy, NpWM [QodaBaHHI SKOI aKTMBHICTb €H3uMMy 3HwkKyBanacsa yaBidi (Iso)
cknagana 6ina 1 MkM. Takum 4MHOM, 3anexHicTb WBMAKOCTI rigponizy AT® Big
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koHueHTpauii TOMCA ©6yna ayxe noaibHOi [0 3anexHocTi uin peakuii Big
KOHUEeHTpaLil eTokcisonamigy abo auetasonamigy 3a ymoB aktmauii CF1-AT®-a3u
cynbditom HaTpito[7]. MNpu ubomy iHWKKA cynbdaHinamia — CA He BnNuBaB Ha
riApONITUYHY aKTUBHICTb XnoponsnacTtHoi AT®-asu.

Jewo iHakwe cynbdaHinamign, gocnigxyBaHi B AaHin poboTi, BnvMBanu Ha
AT®-a3Hy aktusHicTb CF1 nicnsa oro aktmsauii WISXoM HeTpUBanoro nporpisy npu
62 °C[19]. MexaHiam TennoBol akTtuBauii CFi1-AT® nos's3aHun 3i  3MiHOKO
KOH(popmaUuinHoro ctaHy abo NonoXeHHs €-Cy0OANHULI — HAaNMEHLLOI cyBoanHML
KatanitTmyHoi 4vactuHu AT®d-cMHTasuM XnoponsacTiB, siKka BWUKOHYE perynsaTopHi
dyHkuii. BoHa, 30kpema, 3gaTtHa BubipkoBo npwurHidysatu rigponisa AT®. Kinbka
eKcrnepuvMeHTarnbHUX [OOChiMKeHb MNOKasylTb, WO UdA peryndauis [ocaraertbes
3aBOSKM BENUKMM KOH(popMauiHUM 3MiH a-cnipanbHoro C-KiHLEBOro AOMEHY
e-cyboamHmui [23]. daHi cBigyaTtb, Wo obuasa npenapaty NpUrHivyBanu WBUAKICTb
rigponizy AT®, ane B pi3HOMYy cTyneHi. binbw egekTuBHUM iHribiTopom AT®D-asm
Buasmeca TOMCA, B MPUCYTHOCTI SKOro 1i aKTUBHICTb 3HMXKyBaraca [0 PiBHS
NnaTeHTHOro eH3nmy npu KoHueHTpadii 50 MkM, a Iso(TPMCA) cknagana 6ins 5 MkM.
CA iHridysaB AT®-a3Hy peakuito 3Ha4Ho cnabkiwe: 1so(CA) cknagana 50 mkM. Ane,
HeobXigHO BIAMITUTY, WO Ha BiAMIHY Big €H3MMY, aKkTMBOBAHOMO CynbdiTOM HaTpIto,
CF1-AT®a3za nicna aktmBauii Tennom ctaBana 4yTnueoto Ao iHribysaHHs CA.

Ak po3umHHUIN, TakK i 3B'A3aHu CF1 AeMOHCTPY€E BUCOKI LUBUAKOCTI rigposisy
AT, akwo B peakuinHe cepegosuLle aogatotb 20-35% meTtaHony. OCHOBHUIN edpekT
MeTaHony B aktmBauil AT®-a3n nonsarae y BUTICHEHHI £-cyboanHuui abo, npuHanMHi,
BTpaTi 3gaTHocTi iHribyBatn AT®-a3y. TpuBana fis cnupTiB MoXe Npu3BOAUTU [0
iHLUMX HEe3BOPOTHMX 3MiH, HaBiTb OO BTpaTu g€-cyboamHuui i dikcauii ATd-a3m B
aKTMBOBaHIN popmi. ButicHeHHs e-cyboanHumui 3 CF1-AT®dasu nig gieto cnupTis 6yno
nokasaHo B poboTi [24].

Bnnue cynbdaninamigHux iHriGitopisa CA i TM®CA Ha weunakictb rigponizy AT®
3a npucyTHicTio CFi1-AT®-a3n, aktuBoBaHoi 20% MeTaHONOM nokasaHo, Lo
NMOPIBHAHO 3 €H3UMMOM, aKTMBOBaHUM TensioMm, rigpanasHa aktusHictb CF1 3pocTae
yAaBidi nicna gogaBaHHA MeTaHony

Ak i B pasi TennoBoi aktmBauii, obugsa iHribiTopn npurHivytote AT®d-asHy
peakuito y pisHomy ctyneHi. TOMCA iHribyBaB wBuakictb rigponisy AT® go piBHs
naTeHTHOro eH3umy npu koHueHTpadigx 100-150 mMkM, a lso(T®MCA) cknagana 6ins
1,5 mkM. CA BusiBUBCA 3Ha4YHO cnabkiwmm iHribitopom: 50 % iHribyBaHHA rigponisy
AT® cnocTtepiranocs npu gogasanHi npu6nmaHo 100 MkM iHribiTopy. Takum 4YnHom,
npu BCIX AOCNIMKEHUX Tunax aktmeauil rigponitmyHa aktueHicTb CFi-AT®-asu
edekTnBHO npurHivysanacsa TOMCA, Togi sk CA snnueaB Ha AT®-a3y nuwe nicns
06po6oK, WO MOANDIKYIOTb CTaH iHriBITOPHOT £-cyboanHMLI.

Bigomo, Wo gesiki opraHivyHi pO34MHHUKN | HEIOHHI AeTepreHTn Taki, Hanpuknaga,
SIK OKTMNMOKO3NA, 30aTHi, NogibHo cnupTam, aktuByBaTth nateHTHy AT®-asy [10]. Ans
nepesipkn BnnuBy cynbgaHinamigis CA i TOMCA Ha piBeHb €eH3UMMaTU4HOI
aKTUBHOCTI nateHTHoro CFi, MM BM3Ha4YUNKM 3anexHictb weuakocTi ATd-asHol
peakuil B 3anexHOCTi Big KOHUeHTpauil uux nepnapatiB. Husbka wWBNOKICTb
rigponiTM4HOl peakuil He 3miHoBanacs npu gogdaBaHHi CA B KOHUEHTpauii Big
1 no 300 MkM. 3anexHicTb weuakocTi rigponizy AT® Big koHueHTpauii TOMCA byna
HEMOHOTOHHOI, ane B UIIOMYy, pasnoyYnHarun 3 KoHueHTpauii 1 MKM uen
cynbdaHinamig ctumyniosas AT®-a3Hy akTUBHICTb, sika 3a npucyTHocTi 50-300 mkM
cynbdaHinamigy nepesullyBana piBeHb aKTUBHOCTI JTATEHTHOrO eH3nMy NPUBAN3HO
y 6 pasis.

TakMm  4yuHOM, pesynbTaTu poboTM nokasywTb, WO BOAOPO3IYMHHI
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cynbaHinamign 3gatHi 9K CTUMynoBaTh, Tak i iHridyBatn AT®-a3Hy akTUBHICTb
isonboBaHoro CF1 3anexHo Big ymoB peakuii. TOMCA edeKkTUBHO npurHiyysas
WBKNAKICTb rigponidy AT® B npuUCYTHOCTI akTMBOBAHOrO TEMfIOM, MeTaHonoMm abo
cynbgitom HaTpito CF1. MexaHiamu, wo 3abesnevytoTb akTMBaLito nateHTHoi AT®-
asn npu umx obpobkax He € OAHAKOBUMM, OLHAK OYEeBWOHO, L0 BHACMigoK
MOMEKYNSPHMX NepebyaoB eH3nMy Nig BAAMBOM LiMX 00pobok aeski dyHKLioHanbHO
BaXXNWBI OiNAHKM MONEKyIM CTaHOBMATLCA OOCTYNHUMKU Ans B3aemogii 3 TOMCA.
LlikaBo, wo npu gogasaHHi TOMCA o naTteHTHOro eHa3uMmy rigponiTuyHa peakuis
MOMITHO CTUMYIIOETLCS € | JOoCsArae 6-kpaTHOro NPULLBMALLIEHHS MPU KOHUEHTpauisx
npenapaty 50-300 mkM. CA, Ha BigmiHy Big T®MCA , abo 30BcCiM He BnnmnBas, abo
BMMBAB Ha aKTMBHICTb idonboBaHoi AT®d-a3u xnoponnacTiB 3HaA4YHO cnabkiwe i
nuwe 3a yMoB MoanikoBaHOro cTaHy €—Cyb6oanHML.

[HriGiTOPpHUIN edekT cynbdaHinamigiB Ha akTUBHICTb kapboaHrigpas 3anexuTb
Bif, TX pO34YMHHOCTI y BoAi, BennymHu pKa i Big pH cepefoBuLLa, OCKinbKu Ui iHriGiTopu
aKTUBHI NnuLwe B ioHi3oBaHin dpopmi [25]. Tomy [ons ioHisoBaHMX (hopM Monekyn 3
pKa < 6.0 npu isionoriyHmx 3HadeHHsx pH 3Ha4yHO nepeBuLLy€E BIOHOCHY KifbKIiCTb
ioHi3oBaHUX iHribiTopie 3 pKa > 8. Ha BigmiHy Big CA (pKa = 10.43, pKb = 11.63)
[26], TFMSA mae camui HWX4MiA cepen cynbdaninamigis pKa = 5.8 i kpawe, Hix
CA, posuuHsieTbesa y Bogi (> 500mM) [27]. Oyxe Bucoka Ansa Cnosyk Lboro Krnacy
KMCROTHICTb cynbdaHinamigHol rpynu noe’s3aHa 3 Big'€éMHUM iHOYKLIMHUM edekToM
CFs-rpynu Ta 1i HabnwxeHicTio i1 Ao cynbdoHamigHoro 3anuuiky. CTpyKTypHUN
aHania nokasaBs, L0 cnocib 3B'A3yBaHHA LbOro iHribitopa 3 akTMBHMM CanTOM
kapboaHrigpa3 3Ha4yHO BIOPI3HAETLCA Bif4 TaAKOro Yy KNacUYHUX apoMaTuyHux /
reTepouUmKIiYHUX cynbdaHinamigis [5].
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Aim: to the improvement of the effectiveness of therapy of chronic obstructive
pulmonary disease (COPD). To study effects of N-acetylcystein (NAC) on proteinas-
inhibitory system (PIS) with COPD.

NAC can relieve symptoms of respiratory conditions by acting as an antioxidant
and expectorant, loosening mucus in your air passageways. As an antioxidant, NAC
helps replenish glutathione levels in your lungs and reduces inflammation in your
bronchial tubes and lung tissue. People with chronic obstructive pulmonary disease
(COPD) experience long-term oxidative damage and inflammation of lung tissue,
which causes airways to constrict — leading to shortness of breath and coughing.
NAC supplements have been used to improve COPD symptoms, exacerbations and
lung decline. Bronchitis occurs when the mucous membranes in your lungs’ bronchial
passageways become inflamed, swell and shut off airways to your lungs. By thinning
mucus in your bronchial tubes and boosting glutathione levels, NAC may help
decrease the severity and frequency of wheezing, coughing and respiratory attacks.
In addition to relieving COPD and bronchitis, NAC may improve other lung and
respiratory tract conditions like cystic fibrosis, asthma and pulmonary fibrosis, as well
as symptoms of nasal and sinus congestion due to allergies or infections.

Materials and methods: 46 men with COPD were examined (mean age
52,3+2,1 yr, mean duration of the disease12,1+1,5 yr, mean non-smokers).

The patients were divided into two groups:

1 gr. — 20 patients receiving N- acetylcystein (NAC) 600mg/day along with
bronchodilator therapy (tiotropium bromide)

2 gr. — 26 patients receiving only bronchodilator therapy.

The state of PIS was assessed due to activities of tripsin (T), a 1antitripsin (AT)
in bronchoalveolar lavage fluid before and after a 30-day course of therapy.
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Results.
Table 1
Activity tripsin (T), a 1antitripsin (AT) before and after 30-day
course of therapy
T activit . AT activit AT activit
Parameters beforey T activity after before / after ’
treatment treatment treatment treatment
1gr. 2,840,1 0,9+0,2* 1,71£0,2 1,0+0,1*
2qr. 3,0+0,2 2,610,2 1,8%0,1 1,6+0,2

*p<0,05 (after treatment)

Conclusion - high therapeutic efficacy of NAC and positive effects on PIS in
patients were registered. NAC’s antioxidant and expectorant capacity can improve
lung function by decreasing inflammation as well as breaking up mucus.

DOI 10.36074/24.07.2020.v2.25

MORPHOLOGICAL CHANGES IN ORGANS IN RATS OF
EXPERIMENTAL DIABETES MELLITUS TYPE 2

ORCID ID: 0000-0002-8930-2026 Kateryna Pedorenko
doctor-pathologist

CE «VRPAB VRC», Vinnytsia

ORCID ID: 0000-0002-3102-7973 Olena Kovalchuk
student, medical faculty 1

National Pirogov Memorial Medical University

UKRAINE

Diabetes mellitus (DM) is one of the most common diseases with a steady
upward trend. According to the statistic evidence of the World Health Organization
(WHO) the number of diabetics in the world in 2019 is as high as 463 million [1]. The
real incidence is much higher, because most of cases of DM type 2 are undiagnosed.
Today, one of the main problems in medicine is deviation of carbohydrate
metabolism, which is indirectly provoked by uncontrolled digestion of sugar and
sweets. Modern rhythm and lifestyle make it practically impossible to radically restrict
the consumption of easily digestible carbohydrates, which further increases the risk
of developing DM type 2. Nowadays diabetes is a medical and social problem and a
heavy burden to health and society as a whole: 80% of all testing and treatment costs
make patients with complications [2]. According to previous studies, this pathology
leads to morphological changes, usually in the pancreas, liver, myocardium, kidneys
and small intestine. Considering the option of performing an aiming puncture biopsy
that is in the arsenal of a modern physician we state it is necessary to investigate the
gradual morphological changes in the target organs for timely diagnosis of type 2
diabetes and to conduct appropriate therapy to reduce the damaging effects of
hyperglycemia.
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The main goal of the research is to study progressive morphological changes
in rat’s lung, heart, liver, duodenum and kidneys in experimental DM.

Materials and methods. For the research of DM type 2 morphological changes
50 rats into 2 groups: intact and a group of rats which got dexamethasone in a dose
of 0.125 mg / kg body weight (Ref. to Mesova A.M. : A method for reproducing type
2 diabetes mellitus in young rats // (19) KZ (13) AU (11) 22018). During our study,
animals have been weighed. On the 7, 14, 21 and 28 days of the study animals of
the control and experimental group were slaughtered, their organs were weight and
the results of two groups were compared. To perform the pathomorphological
research the tissues were put in 10% formalin, the tissues were soaked in spirits,
paraffins and were poured in paraffin blocks. After preparation on the cuts on the
microtome, they were painted with hematoxylin-eosin, Van-Gieson, Sudan llI, and
PAS-reaction was prowided. The supplies were explored the morphometric complex
of Olympus images CORP Model NoE-410DC7: 4VD56547931 with a variable of 40,
100, 200, 400, 800.

Research results. To confirm successful modeling DM type 2 blood glucose
level was measures by the blood glucose meter of the Baer Company before the rats
were slaughtered. The following data were obtained. Day 1 of the experiment: the
average blood glucose level equalled 4.6 mmol / | (which is the main data to confirm
the success of DM type 2 modeling). Data changes in blood glucose levels in the
course of the development of DM type 2 are shown in the chart and in the table 1.

Table 1
Data changes in blood glucose levels

Day mmol/|

1 4.3-4.8

7 5.6-6.3

14 9.3-10.2

21 10.2-13.1

28 16.1-16.9

In the group of rats with modeled DM type 2 the next changes were observed:
purulent-erosive skin lesions, damage fur, skin thinning, retinal blur and dull sclera.
There was a change in behavior related to the damaging effects of dexamethasone
on the adrenal gland and decreased secretion, that manifested in the form of
euphoria, irritability, hyperkinesia. In the experimental group bradycardia was
observed, which eventually changed to tachycardia, and from day 14 returned to
bradycardia again. Bradypnoe at the end of the experiment changed to tahypnoy.
After weighing organs, there was a decrease in the weight of the liver - 6.5 g (intact -
7.5 g), kidneys - 0.85 g (intact - 0.95 g) and lungs - 1.3 g (intact - 2.0 g), partial
increase in the heart mass - 0.9 g (intact - 0.85 g).

At the beginning of the modeling we observed liver changes namely, in the
structure of hepatocytes. We observed small- and large-drops fatty infiltration with
the formation of one large fat vacuole in separate cells and displacement of the
nucleus to the periphery. Sinusoids were expanded. General organ structure has
been lost. Thickening and stratification in the vascular wall had been noticed. After
that, the changes were being progressing further. In the whole mass of hepatocytes,
there was a large and vacuolic non-alcoholic steatosis. On the 215t day of experiment
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full blood in the centers of the lobules with thickening and bundle of the vascular wall
was observed. On the 28" day focal necrosis of hepatocytes become evident. The
PAS reaction confirmed a significant decrease in glycogen. Van-Gieson stain did not
show any changes. Sudan Il stain confirmed the presence of fat infiltration (Fig 1).

x200 hematoxylin-eosin, x400 hematoxylin-eosin, x100 hematoxylin-eosin,
day 7 - day 14

R
x100 Van-Gieson, x400 Sudan 1,
day 28 day 28 day 28
Fig 1. Liver

At a microscopic study of the kidneys at the beginning of the expirement a stasis
were detected in the arteriolas afferens with fetal blood vessels. In the renal tubules
there is a seal, focal destruction of the epithelium with minor phenomena of
inflammation. At thel4"" day of the experiment protein deposits in the tubules were
noticed, marked the epithelium of the tubule dystrophy and the development of focal
necrosis with insignificant thickening of the capillary wall. At the 21s' day focal
development of the changes that can lead to the development of a thyroid-like kidney.
Was obserwed deposition of protein deposits in glomeruli. At the 28" day the
development of "thyroid" kidney and organ dystrophy become evident. Edema and
dilation of dyelated tubules was obserwed. Van-Gieson show the hearth of the
enlargement of the connective tissue in the vessel wall. Sudan Il stain did not show
any changes. PAS-reaction is negative (Fig 2).

X100 hematoxyin-eosin, x200 hematoxylin-eosin, x200 hematoxylin-eosin,
day 7 day 14 day 21
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x200 hematoxylin-eosin, X200 Van-Gieson,
day 28 day 28 day 28

Fig 2. Kidney

At the beginning of the modeling DM we observed heart changes namely
dystrophy, focal defragmentation of cardiomyocytes. There is a slight propagation of
plasma elements. At the 7" day of experiment: visually, a slight increase in fatty tissue
from the side of the visceral pericardium leaf was observed visibly, which can be
explained by the increase in the mass of the heart compared with the control group.
Microscopically, changes only increased. At the 215t day, dystrophy, lipomatosis,
pronounced focal defragmentation of cardiomyocytes become evident. At the 28™ day
of experiment were growths of adipose tissue on visceral pericardium. In microscopic
examination, dystrophy, focal formation of young connective tissue, thinness of
cardiomyocytes, partial hypertrophy. There was a significant accumulation of plasma
elements in the vessel walls. Van-Gieson showed the process of focal growth of the
connective tissue is. Sudan Il stain did not show any changes. PAS-reaction is
negative (Fig 3).

AR
x200 hematoxylin-eosin,

X400 hemat

day 7 day 14 day 21
x200 hematoxylin-eosin, X200 Van-Gieson, x200 Sudan I,
day 28 day 28 day 28

Fig 3. Heart

In the lungs at the beginning of the experiment, spot hemorrhages were found
in the interalveolar membranes, eosinophilic masses in the lumen of the alveoli.
Detection phenomena of interalveolar membranes, focal emphysematic changes are
revealed. Flexfire, dilation of the vascular wall was admitted. At the 14" day of
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experiment we saw development emphysema of the lungs, focal destruction of the
vessel walls. Pneumonia was noticed, associated with immunosuppressive
mechanisms not only dexamethasone, but also diabetes. At the 21" day of
experiment, the lung emphysema occurred. We saw extirpation of the epithelium and
destruction of the vessel wall in the form of a plasma impregnation. Van-Gieson and
Sudan Il stain d|d not show any changes. PAS reaction is negative (Fig 4).

'6./'

X4OO hematoxylin- eosin, ' x200 hematoxyll -eosin, ~ x100 hematoxylin-eosin,

da‘ 7 da‘ 14 day 21

x100 Van-Gieson, x400 Sudan IlI, x200 Sudan [,
day 28 day 28 day 28
Fig 4. Lung

During the experiment in rats there was a phenomenon of smoothing of the
small intestine, reducing the number of villiand minor inflammation. According to Van-
Gieson, Sudan lll, PAS-reaction did not show any changes (Fig 5).

X200 hematoxylin-eosin, x200 hematoxylin-eosin,
day 7 day 14

x200 hematoxylin-eosin,
day 21

@ n = 4
x100 Van-Gieson, x200 Sudan I,
day 28 day 28
Fig 5. Small intestine
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Conclusions. According to the results of our expirement, we found that the
most significant and total changes in the experimental DM type 2 are in the liver. It
Is possible to assume that the use of such a method as liver biopsy will provide an
opportunity to determine the degree of liver damage at the early stages and,
accordingly, to make for patients correction of therapy. But in order to establish a
clinically correct diagnosis, one should take into account not only the results of the
aiming of the puncture biopsy, but also the history of the patient, since a large group
of liver diseases has the same pathological picture, and only the analysis of the
results with a complete picture of the history of the disease can provide a coherent
picture of the course of the disease, determine the degree of damage and choose the
right treatment tactic. In the future, we consider it expedient to study the reversibility
of dystrophic changes in the liver when applying different groups of drugs.
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The states around the world are trying to establish an effective rehabilitation
system which would provide persons with disabilities the meaningful life and
integration / reintegration into society. The problems of the current state of medical
and social expertise, both scientific and applied; they are intrinsically linked to the
state’s social policy for persons with disabilities. In the sphere of medical and social
expertise, one of the aspects is the quality of the provision of medical and social
assistance, the rehabilitation measures for persons with disabilities, which reflects
the state of the health care system and the nature of state’s social policy.

The beginning of the vocational rehabilitation process is the assignment of the
resolution of the medical and social expert commission on professional suitability,
which is being included in the rehabilitation individual program of a person with
disability. After coming of the persistent disorder of body functions in a person caused
by diseases, consequences of injuries or birth defects, that when it interacts with the
external environment can lead to a limitation of its life, there is a need to confirm them
in the manner prescribed by law. Vocational rehabilitation begins after the formation
of an individual rehabilitation program of a person with disability (further - the IRP)
and it is an integral part of it [1]. The degree of restriction is measured on a three-
level scale and includes the restrictions of I, 1l and Il degrees. This information is
about the degree of disability, illness, and limitations or restrictions serves as a basis
for formulating the recommendations for rehabilitation measures and their
implementation, which also includes the vocational and occupational rehabilitation.
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The primary stage of professional rehabilitation is the important from the point
of view of early consideration of the problems of persons with disabilities in order to
maximize their health and recovery potential. The primary and diagnostic steps
should be preventative. The assessment of rehabilitation results should establish a
measure to eliminate the disability constraints of the individual, that is, how effective
the measures during the MSE were determined and how the rights of persons with
disabilities have been respected. For this purpose, it is advisable to determine the
control of the rehabilitation implementation, including professional, as a separate
stage.

In our opinion, there are the following options for influencing the decisions of
medical and social expert commissions on the employment of persons with
disabilities [2]:

1. Recognizing a person as incapacitated by mistake or in accordance with
medical evidence.

2. Refusal to recognize a person’s disability that will reduce a person’s chances
of finding a job.

3. Superficial study and superficial assessment of the ability of a person to
perform various activities.

4. There is a fixation in an individual rehabilitation program of a limited range of
activities or even individual professions that can be performed by a person.

5. False, unsubstantiated conclusions and recommendations submitted to the
individual rehabilitation program, which are mandatory for the execution of the state
bodies.

In terms of the employment opportunities for a person with disability, the
profession which are listed in the professions’ classifier can be divided into three
groups. To the forbidden professions can be referred those types of professional
activity that a person with disability cannot perform due to the existing restrictions, or
which may be harmful for him or for others. To the recommended professions under
the certain conditions, we suggest to refer those professions, groups of professions
that a person with disability can perform in the presence of special conditions. To the
recommended we can refer those professions that a person with disability can
perform under the current restrictions. It should be noted that to the last group is
included the professions those which require the additional training and those which
do not require such training.

It should be noted that, in view of the need in society, the Government has
developed the Concept of reforming medical and social expertise. This document is
foreseen the making changes to the directions we have defined, which stipulates the
necessitates its separate consideration. The implementation of the Concept is
calculated for 2018-2020 period and foresees the improvement of legislation,
principles of personnel, financial and logistical providing a system for assessing the
level of functioning and social protection [3].

The purpose of the concept is to improve the disability approach by
implementing changes based on ICF principles and to use the computer technologies
developed by the World Health Organization, to create the holistic rehabilitation
system based on a multidisciplinary approach. ICF does not contain the criteria for
establishing disability and it does not extend the basis for establishing disability, while
it clearly differentiates the prevailing type of limitation of life of a person with disability
and objects to the appointment of certain rehabilitation measures and means of
technical rehabilitation.
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The system of alphabetic codes will be the basis for a system of disability
criteria, which will be based on an eight-level approach and it is used in most EU
countries. This document identifies three groups of problems in the system of medical
and social examination: combination of medical and social functions in the authority
of one body; lack of perfect tools for assessing functioning, vitality, health;
fragmentation of the system of providing rehabilitation services.

These problems have been described by us above, as they affect the efficiency
of MSEI work, and therefore they outline the opportunities and determine the
prerequisites for further employment of persons with disabilities.

Thus, the article is modeled the place and identified the impact of the decisions
of MSEI on the process of professional rehabilitation and further employment of
persons with disabilities in Ukraine. This analysis made it possible to identify
inconsistencies and contradictions in the work of commissions, as well as to indicate
their consequences for the further employment of persons with disabilities. In order
to improve the medical and social expertise in this context, it is advisable to carry out
a number of communication and methodological activities.
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Asymmetry study is realized at alive matter organization different levels
beginning from micro- and ending with macro- the most comfortable of which
represents population-species which expression is sinistrality. There are so called
“left diseases” and other distinguishing features which can be thought as so-called
pathological asymmetry. Here are several examples of them: intellectual disability or
stuttering (on EEG in the second case) [1, 2], learning developmental disorders [3],
dyslexias [4], dysgraphias, attention deficiency and hyperactivity syndrome, autism
spectrum disorders [5, 6], mirror writing [7], co-ordination disorders [8] and apraxias
[9], epilepsy (left-handed children get sick on it in earlier age and the disease rate is
higher in them comparatively to right-handers or even it is absent in right-handers
according to another point of view) [10, 11]. There exists handedness neuro-
psychiatric pattern [12]. It concerns to schyzophreny, Alzheimer's and Parkinson’s
diseases dominance in left-handers [13]. Normal brain asymmetry is thought to be
connected with VIP gene expression [14]. There is a point of view about pathological
right-handedness with temporal epilepsy [15] and heart-vascular problems bigger
distribution in dexters. Ambidexters who “can not find which hemisphere to use under
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current task solving conditions” are suffered more in enuresis, hippocamp and
amygdale atrophy in the old [16]. Asymmetry measurements in vestibular evoked
myogenic potentials probably are not indicators of unilateral deficient in saccular
pathways of migraine patients, males and females [17]. There are works on tinnitus
(hearing was studied taking into account right-left acoustic asymmetry) [18]. There
are developmental asymmetries for thumbnails and thus for lateral ventricles during
pregnancy and after birth [19].

Pathological asymmetry can be assessed rather well on face for instance at
hereditary rare hemifacial microsomia with face left side underdevelopment and
preauricular skin tags on the affected side [20], macrosomia development describing
ethno-gender-age-constitutional typological aspect [21], maxillar-mandibular
inheritant and acquired asymmetry [22], bilaterally impacted mandibular canines [23,
24], maxillary lateral incisors microdontia [25], ameloblastic carcinoma in left
mandible angular area [26], anterior mandibular swelling [27], condylar asymmetry at
unilateral posterior crossbite [28]. There can be also a complex of symmetry and
asymmetry: bilateral buccal radicular groove in maxillary central incisors [29], bilateral
central giant cell granulomas of the posterior mandible at Noonan syndrome [30].
Many children with mixed biting have got intra-arch asymmetries that is more serious
and is observed more often in transversal plane than in anterior-posterior [31], some
— hair lip nasal deformation [32, 33]. Dentists from Iraq emphasize that normal
occlusion at face skeletal asymmetry in 100% of the examined was found to be
reliably more expressed in the right-handers than in the left-handers [34].

Face right half in the biggest amount of people is more than the left one
according to one authors’ group and sometimes on the contrary. Data about the
guestion which parts express more asymmetry which ones — less is still not one-digit.
As it was proposed asymmetry level correlates greatly with human body elements
functional activity — more active parts of human body demonstrate more expressed
asymmetry. For example, upper extremities are considered to be more bilateral
comparatively to lower ones. Mandible sizes are characterized by bigger asymmetry
than maxilla ones which is less active. These data indicate to directed asymmetry
functional importance. Mouth right half is more active in 86% of right-handers and
67% of left-handers during conversation. In the majority of people face right half is
dominant than left one as for mimical expression. There are genes responsible for
face asymmetry [35]. There is a point of view that people with more asymmetrical
faces live longer [36]. Although face halves absolute asymmetry is very rare [37] while
face average asymmetry is considered to be esthetic harmony feature [38]. Face
asymmetry is believed to be an indicator of psychological, emotional and
physiological distress [39]. Face told asymmetry depends more on physiognomics of
the human being himself/herself than on the representations of the observer telling
about his asymmetry and it is so for women in bigger extent [40].

Face abundant asymmetry represents a problem that needs in a medical
correction [41]. It was estimated that patients’ bigger amount is among the Asians
than among the European suffering from abundant face asymmetry [42]. Different
peoples and cultures prefer their “own level of asymmetry” [43, 44]. Faces recognition
in own and side race is thought to be different [45]. Abundant face asymmetry is a
problem which needs to be corrected [46]. It is known nowadays that the Asians have
more people with abundant face asymmetry comparatively to the Western [47]. There
is a dependence between facial asymmetries and various emotional states: right
frontal activation is observed at anxiety state, right parietal activation - at anxiety and
happy states while a left parietal activation - at all inactive states (baseline, relaxed
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and sadness) [48]. Asymmetry dermatoglyphics patters become pathological under
disease conditions in part at cystic fibrosis [49].

There are multiple computer methodics for face asymmetries assessment [50,
51]. Computer methods demonstrate expressed valuable differences between men
and women [52, 53]. Face asymmetry was assessed in right- and left-handed men
and women by means of posteroanterior radiographic cephalometry method [54]:
areas on the left were significantly larger than those on the right in right-handers; left-
handers were inconsistent in asymmetry though they had tendency to have larger
facial areas on the right than on the left. It was suggested that some brain regions
asymmetric development may be responsible for asymmetric facial regions
development. Separate diagnostic methods were applied in young men and women
[55].

Malocclusions represent visible expression of pathological asymmetry. It is
studied by doctors in many countries, there are different classifications and forms of
them because they are rather multiple. For instance, they are studied in Iran [56],
Japan [57], Brazil [58], Nigeria [59], Kuwalit [60], Greece [61]. Knowledge about them,
their proper early diagnostics and treatment is rather important because odontal-jaw
anomalies represent real risk factor for parodont tissues and teeth solid tissues
diseases development.

Asymmetry as common-biological law is studied in typological aspects [62]. Its
average level is a symbol of harmony and beauty, organisms proper natural and
social adaptation while excessive (abundant) one — dysadaptation and pathology
[63].

References:

[1] Leconte, P., Fagard, J. (2006). Lateral preferences in children with intellectual deficiency of idiopathic origin.
Dev Psychobiol. 48(6). 492-500.

[2] Bahramian, E., Rezaei, M. (2017). Evaluation of hemispheric asymmetry by quantitative analysis of resting
electroencephalography in children with developmental stuttering. Journal of Zanjan University of Medical
Sciences And Health Services. 25(111). 94-103.

[3] Geshwind, N., Behan, P. (1982). Left-handedness: Association with immune disease, migraine and
developmental learning disorder. Proc Natl. Acad. Sci. USA. (79). 5079-5100.

[4] Friedmann, N., Gvion, A. (2012). And even more universal model of reading: various effects of orthography
on dyslexias. Behav Brain Sci. 35(5). 285-286.

[5] Preslar, J., Kushner, H.l., Marino, L., Pearce, B. (2014). Autism, lateralisation, and handedness: a review of
the literature and meta-analysis. Laterality. 19(1). 64-95.

[6] Sadeghi Bajestani, G., Sheikhani, A., Hashemi Golpayegani, M.R., Ashrafzadeh, F., Hebrani, P. (2016). A
Hierarchical model for autism spectrum disorder (HMASD). Razavi International Journal of Medicine. 4(3). 1-4.

[7] Schott, G.D. (2007). Mirror writing: neurological reflections on an unusual phenomenon. J Neurol Neurosurg
Psychiatry. 78(1). 5-13.

[8] Darvik, M., Loras, H., Pedersen, A.V. (2018). The Prevalence of Left-Handedness Is Higher Among
Individuals With Developmental Coordination Disorder Than in the General Population. Frontiers in
Psychology. (9). 1-11.

[9] Goldenberg, G. Apraxia in left-handers. 2013. Brain. 136 (Pt 8). 2592-2601.

[10] Holmes, M.D., Dodrill, C.B., Kutsy, R.L., Ojemann, G.A., Miller, J.W. (2001). Is the left cerebral hemisphere
more prone to epileptogenesis than the right. Epileptic Disord. 3(3). 137-141.

[11] Stewart, C.C., Swanson, S.J., Sabsevitz, D.S., Rozman, D.S., Janecek, J.K., Binder, J.R. (2014). Predictors
of Language Lateralization in Temporal Lobe Epilepsy. Neuropsychologia. 93-102.

[12] Anticevic, A., Cole, M.W., Murray, J.D., Corlett, P.R., Wang, X.J., Krystal, J.H. (2012). The role of default
network deactivation in cognition and disease. Trands Cogn Sci. 16(12). 584-592.

[13] Wiberg, A., Ng, M., Al Omran, Y., Alfaro-Almagro, F., McCarthy, P., Marchini, J., Bennett, D.L., Smith, S.,
Douaoud, G., Furniss, D. (2019). Handedness, language areas and neuropsychiatric diseases: insights from
brain imaging and genetics. Brain. 142(10). 2938-2947.


http://www.ncbi.nlm.nih.gov/pubmed?term=Leconte%20P%5BAuthor%5D&cauthor=true&cauthor_uid=16886190
http://www.ncbi.nlm.nih.gov/pubmed?term=Fagard%20J%5BAuthor%5D&cauthor=true&cauthor_uid=16886190
http://www.ncbi.nlm.nih.gov/pubmed/16886190##
http://www.ncbi.nlm.nih.gov/pubmed?term=Preslar%20J%5BAuthor%5D&cauthor=true&cauthor_uid=23477561
http://www.ncbi.nlm.nih.gov/pubmed?term=Kushner%20HI%5BAuthor%5D&cauthor=true&cauthor_uid=23477561
http://www.ncbi.nlm.nih.gov/pubmed?term=Marino%20L%5BAuthor%5D&cauthor=true&cauthor_uid=23477561
http://www.ncbi.nlm.nih.gov/pubmed?term=Pearce%20B%5BAuthor%5D&cauthor=true&cauthor_uid=23477561
http://www.ncbi.nlm.nih.gov/pubmed/23477561##
http://www.ncbi.nlm.nih.gov/pubmed?term=Schott%20GD%5BAuthor%5D&cauthor=true&cauthor_uid=16963501
http://www.ncbi.nlm.nih.gov/pubmed/16963501##
http://www.ncbi.nlm.nih.gov/pubmed/16963501##

92 e Theoretical and empirical scientific research: concept and trends e Volume 2

[14] Tadayon, S.H., Vaziri-Pashkam, M., Kahali, M., Ansari Dezfouli, M., Abbassian, A. (2016). Common Genetic
Variant in VIT Is Associated with Human Brain. Front Hum Neurosci.(10).236.

[15] Kim, H., Yi, S., Son, E.I, Kim, J. (2001). Evidence for the pathological right-handedness hypothesis.
Neuropsychology. 15(4). 510-515.

[16] Cherbuin, N., Sachdev, P.S., Anstey, K.J. (2011). Mixed handedness is associated with greater age-related
decline in volumes of the hippocampus and amygdala: the PATH through life study. Brain Behav. 1(2). 125-134.

[17] Moallemi, M., Hajiabolhassan, F., Fatahi, J., Abolfazli, R., Jalaei, S., Khamseh, F. (2015). Interaural
difference values of vestibular evoked myogenic. Acta Med Iran. 53(1). 33-38.

[18] Ghasem Ahmad, Z., Farahani, S., Mahmoudian, S. (2010). The study of the relationship between laterality
of tinnitus and thresholds of ASSR in patients with subjective idiopathic tinnitus. Iranian Journal of
othorhinolaryngology. (12t International Congress of Iranian Society). 24-25.

[19] Keyhandoust, Z.T., Shariat, M., Rahimian, E., Tehrani, F., Gholamreza, S. (2015). Comparative evaluation
between diameter difference of the thumb and asymmetry of lateral cerebral ventricles in children with
developmental delay: a new finding. Iranian Journal of Child Neurology (IJCN). 9(3). 9-12.

[20] Janeshin, A. (2017). Hemifacial microsomia: A clonicoradiographic report of a case. Journal of
Dentomaxillofacial radiology, pathology and surgery. 6(2).37-41.

[21] Maroufizadeh, S., Omani Samani, R., Amini, P., Sepidarkish, M. (2016). Prevalence of macrosomia and its
related factors among singleton live-birth in Tehran. Journal of Isfahan Medical School (I.U.M.S.). 34(394).
940-945.

[22] Reyneke, J.P., Tsakiris, P., Kienle, F. (1997). A simple classification for surgical planning of
maxillomandibular asymmetry. Br J Oral Maxillofac Surg. (35). 349-351.

[23] Gonzalez, S.M., Spalding, P.M., Payne, J.B., Giannini, P.J. (2011). A dentigerous cyst associated with
bilaterally impacted mandibular canines in a girl: case report. J Med Case Reports. (5).230.

[24] Tamgadge, A., Tamgadge, S., Bhatt, D., Bhalerao, S., Pereira, T., Padhye, M. (2011). Bilateral dentigerous
cyst in a non-syndromic patient: Report of an unusual case with review of the literature. J Oral Maxillofac
Pathol. 15(1). 91-95.

[25] Garib, D.G., Alencar, B.M., Lauris, J.R., Baccetti, T. (2010). Agenesis of maxillary lateral incisors and
associated dental anomalies. Am J Orthod Dentofacial Orthop. 137(6), Iss.732. 1-6.

[26] Suomalainen, A., Hietanen, J., Robinson, S., Peltola, J.S. (2006). Ameloblastic carcinoma of the mandible
resembling odontogenic cyst in a panoramic radiograph. Oral Surg Oral Med Oral Pathol Oral Radiol Endod.
101(5). 638-642.

[27] Oliveira Neto, P., Savio, E., Bezerra, T.P., Avelar, R.L., Raimundo Rde, C., Gomes, A.C., Laureano Filho,
J.R. Anterior mandibular swelling. (2010). J Oral Maxillofac Surg. 68(2). 436-441.

[28] Kilic, N., Kiki, A., Oktay, H. (2008). Condylar asymmetry in unilateral posterior crossbite patients. Am J
Orthod Dentofac Orthop. 133(3). 382-387.

[29] Kerezoudis, N.P., Siskos, G.I., Tsatsas, V. (2003). Bilateral buccal radicular groove in maxillary incisors:
case report. Int Endod J. 36(12). 898-906.

[30] Edwards, P.C., Fox, J., Fantasia, J.E., Goldberg, J., Kelsch, R.D. (2005). Bilateral central giant cell
granulomas of the posterior mandible in an 8-year-old with Noonan syndrome (Noonan-like/multiple giant
cell lesion syndrome). Oral Surg Oral Med Oral Pathol Oral Radiol Endod. 99(3). 334-340.

[31] Mahmoud, J.K. (2008). Maxillary dental arch asymmetry in the mixed dentition. Medical Journal of Tikrit.
1(141). 131-138.

[32] Arajy, 2., Nawres, AAM. (2009). Primary Repair of Unilateral Cleft Lip Nasal Deformity. Iraqi
postgraduate Medical Journal. 8(3). 212-219.

[33] Nawres, A.A.M. (2013). Primary Repair of Bilateral Complete Cleft Lip Nasal Deformity: Iraqi Experience.
Medical Journal of Babylon. 10(2).325-335.

[34] Ali, S.M., Saloom, H.F., Kadhim, H.A. (2012). The relationship of facial asymmetry and bite force to
handedness in Iragi adult sample. Mustansiria Dental Journal. 9(2).190-200.

[35] Jones, B.C., Little, A.C., Penton-Voak, |.S., Tiddeman, B.P., Burt, D.M., Perrett, D.I. (2001). Facial symmetry
and judgements of apparent health: support for a “good genes” explanation of the attractiveness-symmetry
relationship. Evol Hum. Behav.(22).417-429.

[36] Henderson, J. J., Anglin, J.M. (2003). A. Facial attractiveness predicts longevity. Evol Hum Behav.(24).351-356.

[37] Col, GK.,, Col, T.K., Kaushik, S.K. (2005). Non-Syndromal Facial Asymmetry. MJAFI. 61(3).297-299.

[38] Komori, M, Kawamura, S, Ishihara, S. (2009). Averageness or symmetry: which is more important for facial
attractiveness? Acta Psychol.(131).136 — 142.


http://www.ncbi.nlm.nih.gov/pubmed?term=Kim%20H%5BAuthor%5D&cauthor=true&cauthor_uid=11761040
http://www.ncbi.nlm.nih.gov/pubmed?term=Yi%20S%5BAuthor%5D&cauthor=true&cauthor_uid=11761040
http://www.ncbi.nlm.nih.gov/pubmed?term=Son%20EI%5BAuthor%5D&cauthor=true&cauthor_uid=11761040
http://www.ncbi.nlm.nih.gov/pubmed?term=Kim%20J%5BAuthor%5D&cauthor=true&cauthor_uid=11761040
http://www.ncbi.nlm.nih.gov/pubmed/11761040##
http://www.ncbi.nlm.nih.gov/pubmed?term=Cherbuin%20N%5BAuthor%5D&cauthor=true&cauthor_uid=22399092
http://www.ncbi.nlm.nih.gov/pubmed?term=Sachdev%20PS%5BAuthor%5D&cauthor=true&cauthor_uid=22399092
http://www.ncbi.nlm.nih.gov/pubmed?term=Anstey%20KJ%5BAuthor%5D&cauthor=true&cauthor_uid=22399092
http://www.ncbi.nlm.nih.gov/pubmed/22399092##
http://www.ncbi.nlm.nih.gov/pubmed/?term=Moallemi%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25597603
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hajiabolhassan%20F%5BAuthor%5D&cauthor=true&cauthor_uid=25597603
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fatahi%20J%5BAuthor%5D&cauthor=true&cauthor_uid=25597603
http://www.ncbi.nlm.nih.gov/pubmed/?term=Abolfazli%20R%5BAuthor%5D&cauthor=true&cauthor_uid=25597603
http://www.ncbi.nlm.nih.gov/pubmed/?term=Jalaei%20S%5BAuthor%5D&cauthor=true&cauthor_uid=25597603
http://www.ncbi.nlm.nih.gov/pubmed/?term=Khamseh%20F%5BAuthor%5D&cauthor=true&cauthor_uid=25597603

July 24, 2020 e Oxford, United Kingdom e 93

[39] Shackelford, T.K., Larsen, R.J. (1997). Facial Asymmetry as an Indicator of Psychological, Emotional, and
Physiological Distress. Journal of Personality and Social Psychology.72(2).456-466.

[40] Chen, A.C., German, C., Zaidel, D.W. (1997). Brain asymmetry and facial attractiveness: Facial beauty is
not simply in the eye of the beholder. Neuropsychologia. 35(4).471-476.

[41] Wermker, K., Kleinheinz, J., Jung, S., Dirksen, D. (2014). Soft tissue response and facial symmetry after
orthognathic surgery. J Craniomaxillofac Surg.(42).339- 345.

[42] You-Wei, C., Lun-Jou, L. (2011). Facial Asymmetry: Etiology, Evaluation, and Management. Chang Gung
Med J.(34).341-351.

[43] Little, A. C., Apicella, C.L., Marlowe, F.W. (2007). Preferences for symmetry in human faces in two cultures:
data from the uk and the hadza, an isolated group of hunter-gatherers. Proc. R Soc. B.(274).3113-3117.

[44] Rhodes, G., Yoshikawa, S., Clark, A., Lee, K., McKay, R., Akamatsu, S. (2001). Attractiveness of facial
averageness and symmetry in non-western cultures: in search of biologically based standards of beauty.
Perception.(30).611-625.

[45] Mondloch, C. J., EIms, N., Maurer, D., Rhodes, G., Hayward, W.G., Tanaka, J., Zhou, G. (2010). Processes
underlying the cross-race effect: An investigation of holistic, featural, and relational processing of own-race
versus other-race faces. Perception.39(8).1065-1085.

[46] Wermker, K., Kleinheinz, J., Jung, S., Dirksen, D. (2014). Soft tissue response and facial symmetry after
orthognathic surgery. J Craniomaxillofac Surg.(42).339-345.

[47] You-Wei, C., Lun-Jou, L. (2011). Facial Asymmetry: Etiology, Evaluation, and Management. Chang Gung
Med J.(34).341-351.

[48] Makvand Hossayni, S., Azad Fallah, P., Rasolzadeh Tabataye, K., Ghanadian Ladani, H. (2007). Anterior-
posterior asymmetry and emotion. Research in Psychological Health. 1(2).17-24.

[49] Ezzati, A., Batoei, F., Jafari, S.A., Kiyani, M.A., Mahdavi-Shahri, N., Ahanchian, H., Tehranian, S., Kianifar,
H.R. (2014). Dermatoglyphic patterns in cystic fibrosis children. Iran J Pediatr. 24(5). 609-616.

[50] Russell, J.H.B., Kiddy, H.C., Mercer, N.S. (2014). The use of SymNose for quantitative assessment of lip
symmetry following repair of complete bilateral cleft lip and palate. J Craniomaxillofac Surg. (42).454 — 459.

[51] Kim,J.Y.,Jung, H.D., Jung, Y.S., Hwang, C.J., Park, H.S. (2014). A simple classification of facial asymmetry
by TML system. J Craniomaxillofac Surg.(42). 313 — 320.

[62] Claes, P., Walters, M., Shriver, M.D., et al. (2012). Sexual dimorphism in multiple aspects of 3D facial
symmetry and asymmetry defined by spatially dense geometric morphometrics. J Anat. (221). 97— 114.

[63] Hakim, S.G., Aschoff, H.H., Jacobsen, H.C., Sieg, P. (2014). Unilateral cleft lip/nose repair using an equal
bows /straight line advancement technique — a preliminary report and postoperative symmetry based
anthropometry. J Craniomaxillofac Surg. (42).39-45.

[54] Keles, P., Divarbakiri, S., Tan, M., Tan, U. (1997). Facial asymmetry in right- and left-handed men and
women. Int J Neurosci. 91(3-4).147-159.

[65] Ercan, I., Ozdemir, S., Etoz, A., Sigirli, D., Tubbs, R.S., Loukas, M. (2008). Facial asymmetry in young
healthy subjects evaluated by statistical shape analysis. J. Anat.(213).663-669.

[56] Nikneshan, S., Hosseinzadeh, M., Dehghanpour Barooj, M., Kheirkhani, M. (2017). Localization of impacted
maxillary canine teeth: a comparison between panoramic and buccal object rule in intraoral radiography.
Journal of Dental School Shahid Beheshti University of Medical Science.35(1).31-40.

[67] Terajima, M., Yanagita, N., Ozeki, K., Hoshino, Y., Mori, N., Goto, T.K., Tokumori, K., Aoki, Y., Nakasima,
A. (2008). Three-dimensional analysis system for orthognathic surgery patients with jaw deformities. Am J
Orthod Dentofacial Orthop. 34(1).100-111.

[58] Metzger, A.L.T., Campiotto, A.R., Muzy, P.C. (2008). Interference of malocclusion types in mandibular
movements measures: a study supported by the Brazilian army. Rev. CEFAC. (ISSN). 1516-1846.

[59] Onyeaso, C. (2003). Prevalence of malocclusion among adolescents in Ibadan, Nigeria. American Journal
of Orthodontics and Dentofacial Orthopedics.126(5). 604 — 607.

[60] Behbehania, F., Artuna, J., Al-Jameb, B., Kerosuoc, H. (2005). Prevalence and Severity of Malocclusion in
Adolescent Kuwaitis. Med Princ Pract. 14(6).390-395.

[61] loannidou-Marathiotou, I., Papadopoulos, M.A., Gianniou, E., Kolokithas, G. (2000). Congenitally missing
teeth in a malocclusion population. Hellenic Orthodontic Review.(3). 65-79.

[62] Tkachenko, E. V., Sokolenko, V. N. (2020). Common-biological phenomenon asymmetry in typological
aspects. Dynamics of the Development of World Science. Abstracts of IX Scientific and Practical
Conference.- Vancouver, Canada. 205-214.

[63] TkaueHko, E.B., CokoneHko, B.H. (2020). Ponb niameuayansHoro npoduns MEXNOyLUapHO aCUMMETPUM
B MeXaHu3max passutus 3abonesanui. Perspectives of World Science and Education. Abstracts of VIII
Scientific and Practical Conference.-Osaka, Japan. 910-919.


http://www.ncbi.nlm.nih.gov/pubmed/?term=Ezzati%20A%5BAuthor%5D&cauthor=true&cauthor_uid=25793070
http://www.ncbi.nlm.nih.gov/pubmed/?term=Batoei%20F%5BAuthor%5D&cauthor=true&cauthor_uid=25793070
http://www.ncbi.nlm.nih.gov/pubmed/?term=Jafari%20SA%5BAuthor%5D&cauthor=true&cauthor_uid=25793070
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kiyani%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=25793070
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mahdavi-Shahri%20N%5BAuthor%5D&cauthor=true&cauthor_uid=25793070
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ahanchian%20H%5BAuthor%5D&cauthor=true&cauthor_uid=25793070
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tehranian%20S%5BAuthor%5D&cauthor=true&cauthor_uid=25793070
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kianifar%20HR%5BAuthor%5D&cauthor=true&cauthor_uid=25793070
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kianifar%20HR%5BAuthor%5D&cauthor=true&cauthor_uid=25793070

94 e Theoretical and empirical scientific research: concept and trends e Volume 2

DOI 10.36074/24.07.2020.v2.28

BMJINB XAP4HOBUX BAPBHUKIB XXOBTOI'O KOJIbOPY
HA 30OPOB'A NIOANHU

YopHa fdap’sa OnekciiBHa
ctygeHTka |l megmnyHoro cakynbTeTa
XapkiecbKkul HauioHaibHUU MeOuYHUU yHieepcumem

HAYKOBWI KEPIBHUK:

Bospcbkun Mupocnas PomaHoBuY
KaHg. Me[. HayK, acuCTeHT Kadpeapw ririeHn Ta ekonoril Ne1
XapkiecbKkul HauioHabHUU MeOuYHUU yHieepcumem

YKPAIHA

OcTaHHIM 4YacoM 3Ha4YHWW BMAMB Ha CTaH OpraHiaMy HaJawTb CKagoBi
Xap4oBMX NPOAYKTIB — Xap4yoBi Ao06aBkK, B TOMY YUCAi XapyoBi 6apBHUKN. Xap4yoBi
GapBHUKM — Lie PeYOBMHU, NPU3HAYEHI ANA AOAAHHS, MOCUSEHHA Ta BiOHOBMNEHHS
3abapBreHHA XapyoBMX MNPOAYKTIB. 3 pPO3BUTKOM Xap4yoBOI MPOMMUCIOBOCTI
npobnema BNNMBY XapyoBuX OapBHMKIB Ha OpraHiaMm nAWHW BiOHOCUTLCA A0
HanakTyanbHilWwmMx. MeTow [OCnigpKEHHS € aHani3 xapyoBux GapBHUKIB >XOBTOro
KONbOpYy Ta BM3HAYEHHs iX BNnvMBY Ha 34opos'a noanHn. O6'ekT QOCnigXKeHHs —
npouec BNAMBY xap4oBux J00aBOK Ha 340poB'a nioanHu. MNMpeamMeT AOCNioKEHHS —
Xap4oBi 4ob6aBKn B NPOAYKTax.

XapyoBi 6GapBHMKM 3@ MNOXOMKEHHSIM BUPI3HAKTb MPUPOOHI Ta LUTYYHI
(CUHTETKYHI), 3a BMMBOM Ha OpPraHiaM IAWHUM — KOPWUCHI, HenTpanbHi Ta
HebeaneyHi, 3a TEXHOMNONYHUMN PYHKLIAMM — >KOBTi, NOMapaH4yeBi, YEPBOHI, CUHI Ta
dioneToBi, 3eneHi, KOPUYHEeBi M YOPHI, iHWI. Ha gaHuin MOMEHT [0 Xap4yoBuX
©apBHMKIB XOBTOro KONboOpy BigHOCATLCS xap4osi fobaskm E100 — E107.

Kypkyminm (E100) — HaTypanbHi 6apBHUKM, OJepXKyBaHi 3 KYpKYMU Ta KPOKYCY.
o Hux BigHocaTbecsa kKypkymiH (E100i) ta Typmepuk (E100ii). BsaxaroTbcs
6e3neyHMun B KinbkocTi Ao 1 Mr/kr macwu Tina (gns kypkymiHa) i 0,3 mr/kr macu Tina
(ans Typmepuka). L pevyoBMHM BOMOAIOTL LMUTOCTATMYHOK i€, O4MLLalTb
KPOBOHOCHI CyQMHM Ta nokpalwlytoTb TpaBneHHs. KypkymiH 6Gepe y4yactb y
MeTaboni3Mi XXMpiB Ta Mae NPOTUOKUCIIIOBAIbHY, MPOTUMNYXITMHHY Ta NpoTMU3anarnbHy
Ail0, Mae 34aTHICTb BMBOAMTM 3 OpraHiamy KCeHobioTuku, 3anobirae po3BUTKY
XBOpobu Anburenmepa, NigBuLLYe IMYHITET Ta NO3UTUBHO BNMBae Ha Miokapa. Mpwu
nepeno3yBaHHI MOXe BU3BATW Hanag acTMMU.

PubodnasiH (E101) — HaTypanbHuii 6apBHUMK, BiTamiH B2. PekomeHgoBaHa
po3a 0,5 mr/kr macu Tina. OcHoBHa 6ionoriyHa ponb — y4acTb B OKUCHO-BIQHOBHUX
peakuisix opraHiamy. PubodnasiH cnpusie Hopmanisauii eHepreTMyHoro metaboniamy
Ta MeTaboniaMmy 3anisa B OpraHiami, NigTpuMLi HOpMaribHOro CTaHy epuTPOLUTIB,
WKipM Ta Ccnm3oBuMx OBOSIOHOK, 30epeXeHH HOpManbHOro 30py, MiABULLEHHIO
3aXUCTY KIMITUHHUX CKNagoBUX Bif OKUCHWUX MOLUKOMAXEHb, NiATPUMLI HOpManbHOT
JOYHKL,iT HEPBOBOI CUCTEMU Ta 3HWKEHHA BTOMW | CTOMITHOBAHOCTI.

PubodnagiH-5'-cpoctaT abo dnasiHMoHOHykneotua (E101a) — ue ocHoBHa
copma, B SKil BiTamiH B2 MIiCTUTLCS B KMiTMHAX i TKaHWHax. Moro BUpoGHULTBO B
opraHi3mi BigbyBaeTbCcs 3a 4ONOMOro hepMeHTy pubodonasiHy KiHasu [1].
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TaptpasvH (E102) — ue oguH 3 HamgeweBWWUX LWTYYHMX OGapBHUKIB, UMM
0byMOBMNEHO MOro NOBCHOAHE 3acTocyBaHHA. [JonycTuma gobosa Hopma 7,5 mr/kr
Macu Tina. TapTpasuH Ma€e BUCOKUMA CTyMNiHb anepreHHocTi, npu Koro
HEKOHTPOSIbOBAHOMY MOMaZaHHi B OpraHiaMm MoAnHN BUHUKAE CUIbHA KPOMUB'AHKA.
BxuBaHHa E102 npusBoguTb OO0 acTMu, BUCUMY, MirpeHi, NoriplieHHs MO3KOBOI
ADiSANbHOCTI Ta 3HWKEHHA YBaXKHOCTI Ha TIi rinepakTUBHOCTI. Yepes BnivB TapTpasuHy
Ha LUHC Big3HavaloTbCca nosiBu 6€3COHHSA, arpecii Ta HaCUMbHULBKOI NOBEAiHKN. Y
PigKICHMX BMNagkax BUMHWKAeE anepria Ta Habpsik KeiHke i cmHapom MepkenbcoHa-
PoseHTans, Sknn xapaktepusyeTbCcs TpilMHaMn Ha S3uli Ta napanidyemM fiuboBOro
HepBa. Takox E102 € NpuYMHOKO MOLUKOIKEHb XPOMOCOM, YTBOPEHHSA NiMAQOM i
NyXnuH wmTtonoaibHoi 3anosu [2].

AnkaHeT abo ankaHiH (E103) — ue kKaHueporeHHun 6apBHWK NPUPOLHLOrO
noxomxeHHs. Moxe 6yTu NnpuynHOO Hanagis actMu [1].

XiHoniHoBui xoBTuKM (E104) — Le CMHTETUYHMIA Xap4oBuIi GapBHUK, AONYyCTUMA
poboBa pos3a skoro ctaHoButb Ao 10 mr/kr macu Tina. Moxe BuKnMKaTu
rinepakTUBHICTb y AiTen Ta gepmaTtutu [2].

Xostun Tpmskuii AB abo xoBTun kncnotHun G (E105) — cuHTeTM4HUN 6apBHUK
3 rpynn asobapBHuKIB. HeraTmBHO BNnMBa€E Ha OpraHiaM, MPOBOKYOYM YTBOPEHHS
pakoBUX NyXNuH [3].

HatpieBa cinb pubodnasiH-5'-cbocdaTa (E106) — HaTypanbHuin 6GapBHUK, COpT
E101a. HeobxigHun ons npoTikaHHA peakLuin 06MiHy pe4OBWH B OpraHi3mi.

XKoetmn 2G (E107) — cuHTeTUYHMIA GapBHUK. Moxe BWKNUKaATU aneprivyHy
peakuito, 0COBNMBO y TUX, XTO HE NEPEHOCUTL acnipnH abo xBopuin Ha BpoHXIanbHy
actmy. Lle ogHa 3 go6aBok, aKky opraHisauis Hyperactive Children's Support Group
pekoMeHAye BUKIMIOYNTIN 3 XapyoBOro pauioHy aiten [1].

Omxe, npoBedeHWn aHania nNigTBEPAXYE, LLO Xap4yoBi GapBHMKM KOBTOrO
konbopy (E100 — E107) matoTb NO3UTMBHUMA Ta HEraTUBHUM BMSMBU Ha OpraHiam
nognHn. E 101 e BitamiHoM B2 Ta XWUTTEBO HeoOXigHW [nsi HOpMaribHOro
dyHKUioHyBaHHA oprariamy. E100, E101a ta E106 matoTb NPpOTUNYXIMHHUA edeKT.
E100, E102, E103, E107 moxyTb BuknukatM Hanagu actmu. E104 Buknukae
aepmatutn. E102, E103, E105 € kaHueporeHamu. Yepes E102 ta E107 moxe
BUHUKHYTU anepridyHa peakuis. E102, E104 ta E107 Buknukae rinepakTUBHICTb.
HanHebe3neyHiwmnm xap4oBum 6apBHUKOM XOBTOroO Konbopy € TaptpasuH (E102).
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IHPEKUINMHAM MOHOHYKITEO3OM
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acnipaHT Kadeapu uUTaumnx iHpeKLinHMxX XBopood
OO0ecbkul HauyioHanbHUU MeOuYHUU yHieepcumem

YKPAIHA

IHpeKUinHMM MOHOHYKNeo3 (IM) WMPOKO PO3NOBCIOAXKEHE 3aXBOPHOBAHHSA
cepen OUTAYOro HacerieHHs, Tak Ha cborogHs y cBiTi peectpyeTbes Big 50 o 100
BMNaakiB 3axsoptoBaHHs Ha 100 000 HaceneHHs [1].

3a pgaHuMM  BCECBITHBbOI oOpraHizauil oxopoHu 3ao0pos’s, 6Ginbwe 90%
HaceneHHsa 3emni, Bxe 00 18 pokiB, iHQIKYOTbCSA 0gHMM abo AekinbKkoma KniHiYHO
3Ha4yywWumMun npencraBHMKamm reprecsipycis 1,2,6 Ta 8-ro Tunis, Bapiuennm 3ocTep,
unTomeranasipycom (LIMB), Bupycom EnwTtenHa-bapp (BEB) [2,3]. Binbw TOTro,
iHgbikOBaHiCTb AiTen repnecsipycom 6-ro Tuny (BIJ1-6) Bxe oo 5-Tm pokiB cknagae
77% [1,3,4], a LUMB - 60% [5].

JlikyBaHHA iHEKUINHOrO MOHOHYKNEeOo3y Yy [AiTen BCe Le 3anuaeTbecs
HeoaHO3Ha4yHo npobnemoto. BucokoedektnBHa Tepania IM B pgiten pgo
TENepilwHbOro Yacy 3anuwaeTbCa He BUpIWEHUM NUTaHHAM. BigcyTHICTb
ePEeKTUBHUX  CXeM  JIiKyBaHHA  3aXBOPIOBAHHA  BUKIIMKAHO  He  TiflbKu
NOSIIETIONONYHICTIO  Ta  PIBHOMAHITTAM  KIiHIYHMX  NposiBIB  iHGEKUIMHOro
MOHOHYKNeo3y, ane 1 BiACYTHICTIO AaHWX WOoAO eTiOTPOMNHOro M naTtoreHeTU4HOro
nikysaHHs. Tak B npoTokoni Ne13 Hakazy MO3 Ne354 Big 2004 poky 3a NnokasaHHAMMU
pekomeHgoBaHa cuMmnTomMatMyHa Tepanida IM y  Burnagi  Kapo3HWXYHUKX,
Ae3iHTOKCUKaLiHMX 3acobiB, opanbHUX aHTUCENTUKIB, aHTUMCTaMiHHUX NpenaparTiB
Ta iHWwnX [6]. BacTocyBaHHS rMIOKOKOPTUKOCTEPOIAIB | aHTUBIOTUKIB pernaMeHTOBaHO
MPOTOKOMIOM TifIbKM NpU TSXKKOMY nepebiry xBopobu i HasiBHOCTI GakTepianbHUX
yckrnagHeHb. [poTuBipycHa Tepanis, iHTepdepoHn Ta iHAyKTOpu iHTepdepoHiB B
NPOTOKOJS HE BKIHOYEHI.

Onupatouncb Ha nybnikauii yKpaiHCbKMX Ta IHO3EMHWUX OO0CHIQHWUKIB, OO0
edEeKTUBHOCTI MeMYHOro nikapCcbkoro 3acoby 3 NpOTMBIPYCHOK, MPOTUMIKPOBHO
Ta aHTMbaKkTepianbHOW A€t rinopamiH Npu repneceipycHux iHgekuiax 1,2,3 ta 5-ro
TMNIB, MW BUPILUXAN 3aCTOCYyBaTU MO0 B KOMMIIEKCHOMY niKyBaHHI IH(eKUinHoro
MOHOHYKINeo3y pi3HoI eTionoril Ta TAXKOCTI B Aiten [7].

HocnigxeHHs npoBogunocb Ha 6a3i Ogecbkol MICbKOT KMiHIYHOI IHCEKLinHOI
nikapHi npotarom 2016 — 2019 pp. byno o6ctexeHo 400 giten Bikom Big 10 mic. o
12 pokiB 3 nabopaTopHO NIATBEPOKEHMM LiarHO30M iH(EKUINHMIA MOHOHYKMNEOD3.
Cepen Hux mapkepu roctpoi copmn BEB iHdekuii 6ynu BusasneHi y 136
(33,17+£2,32)% piten, UMB —y 37 (9,02+1,41)%; BI'J1-6 —y 12 (3,17+0,86)% Ta ix
pisHa acouiauisa (MIKCT) —y 215 (52,19+2,47)% niten.

Mpyny pocnigxeHHs cknanu 100 giten, B Biyi Big 3 Ao 12 pokis, ski manu
nepebir iHPEeKLiMHOro MOHOHYKNEO3y cepefHbOl THXKKOCTI Ta Tsxkkui. Cepen Hux 60
AiTen (ocHoBHa rpyna) 3 iHpeKUinHMM MOHOHYKITE030M OTPUMYBasnun B KOMMIEKCHOMY
nikyBaHHI Mean4YHUn nikapcbknin 3acié rinopamid, Ta 40 giten (KOHTponbHa rpyna),
AKI OTPUMYyBanun CTaHOapTHY Tepanito iIHPEKUiMHOro MOHOHYKNeo3y BiAMOBIAHO [0
npotokony Ne13 Hakazy MO3 Ne354.
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Y BCiX XBOpPWX, OCHOBHOI Ta KOHTPOSIbHOI rpymn, NoYaTok 3axBoptoBaHHS OyB
roctpum. 3aranbHu ctaH 78,0% paiten 6yno posuiHEHO SK CEpPeaHbOTSIKKAA Ta
22,0% sk Tsokkun. O3HaKM iHTOKCKKaUii Yy BUrNAAi MAsSiBOCTI, CNabkocCTi, nigBuLLEeHOT
BTOMW cnocTepiranucb y Beix giten (100% OCHOBHOI Ta KOHTPOMbHOI rpynu), a
ronosHui 6inb, HygoTa Ta 6ntoBoTa — B 80% AiTen B rpynax CNOCTEPEXEHHS.

[iTSAM OCHOBHOI rpynu OKpiM cTaH4apTHOI Tepanii 0yno npM3HavYeHo MegNYHUN
nikapcbkui 3acib rinopamiH, SKMA BOHWU MPUAMAnNU BHYTPIWHLO (OAHY MIrynKy
AOMNOBHOIO PO3CMOKTYBaHHS TPMMalTb B POTOBIM MOPOXHUHI). [iTam y Bili Big 6-Tu
Ao 12-tn pokis npusHadanu no 1 nirynui 3-4 pasu Ha geHb, Aitam Big 3-x Jo 6-Tu
POKiB — Mo 2 nirynui 2-4 pasu Ha AeHb.

TpuBanicTb 3acToCcyBaHHS 3anexana Big TshKKOcTi nepebiry iHdekuinHoro
MOHOHYKNEeo3y: AiTh 3 TSKKMM nepebiroM 3axBOpPIOBAHHA MpuiMann MeLouyHUN
nikapcbkmi 3acib rinopamiH 3 NepLoro AHA 3axBOPKOBaHHA [0 3-X TWXHIB, a 3
cepeHbOTKKUM — 0 10 AHiB.

Mpn BMBYEHHI TPMBANOCTIi OCHOBHUX KNIHIYHUX CUMNTOMIB iH(PEKUiMHOro
MOHOHYKNEeOo3y B AiTeW OCHOBHOI i KOHTPONbHOI rpynn ©yno BCTaHOBMEHO, WO B
cepefHbOMY HTOKCMKAUisi cnocTepiranacb y [AiTe OCHOBHOI pynu MpoTSrom
(5,4+0,3) gHiB, WO AOCTOBIPHO MEHLLE B MOPIBHAHHI 3 KOHTPOSbHOO rpynoto (7,2+0,3)
AHiB, p<0,05 (Tabnuuga 1.).

JinxomaHka (cybdebpunbHa, ¢ebpunbHa, BUCOKA), sika CynpoBOLXyBara
nepebir IM B ycix giTen B gocnigxysaHux rpynax B cepegHbomy Tpmsana (5,3+0,2)
nobu B aiTen ocHoBHOI rpynu Ta (6,510,2) Aibé — B KOHTpOnbHin, p<0,05.

"oCTpWin TOH3UNIT 3 HaLapyBaHHAMM Ha MUrganukax y aiten 3 OCHOBHOI rpynu
cnocTepirasca npotdarom (5,610,3) gHiB, a B AiTen 3 KOHTponbHOI — (6,910,3) aHiB,
p<0,05.

TpuBanictb noninimdageHonarii, TakoXx mMmana BigMiHHICTb B TPUBAIIOCTi B AiTeN
OCHOBHOI rpynun Ta KoHTporbHoI ((24,1+0,4) Ta (28,4+0,4) gHis BignosigHo), p<0,05.

36inbLueHHs neviHkK i cenesiHkun 6yno susiBneHo y (96,7+2,3)% 1 (93,313,22)%
XBOPUX BIiAMNOBIAHO B OCHOBHIM Ta Yy (95+3,44)% wn (77,5%6,6)% BignosBigHO B
KOHTPONbHIM rpyni giten. Tpueanictb renatomeranii B cepeHbOMY B iTEN OCHOBHOI
rpynun cknana (29,610,6) gHis, a B KoHTponbHin (30,9+0,6). Cxoxa TeHaeHuis byna
Bil3Ha4YeHa B TpuMBAarocCTi crnyieHomMeranii y OiTel OCHOBHOI Ta KOHTPOSbHOI rpyn
((27,410,5) Ta (28,1+0,7) ni6 BignosigHo).

Tabnuus 1
TpuBanictb 0OCHOBHUX KNiHiYHUX nposBiB IM y aiten npu pisHux cxemax Tepanil
KniHiyHi
nposiBy n OcHoBHa n KoHTpornbHa b

TPUBAnNICTb B AHAX rpyna rpyna

IHTOKCUKKaUiA 60 5,440,3 40 7,2+0,3 p<0,05
JlnxomaHka 60 5,310,2 40 6,5+0,2 p<0,05
["ocTpuin TOH3MNIT 60 5,610,3 40 6,9+0,3 p<0,05
MoninimpageHonaria 60 24,1+0,4 40 28,4+0,4 p<0,05
enaTomeranis 58 29,6+0,6 38 30,9+0,6 p>0,05
CnneHomeranisi 56 27,4+0,5 31 28,1+0,7 p>0,05
Ek3aHTema 6 5,1+0,3 3 5,4+0,3 p>0,05

Mpumimka: po3paxyHoK MpPo8oduECs 3a X, Pi3HUUS MK MokasHukamu docmosipHa npu p<0,05.

PesynbTat KniHIYHOrO CNoCTEpPEXeHHS 3a AiTbMWU, AKi OTpUMYyBanu B ckragi
KOMMMEKCHOro nikyBaHHS iHEKUiIMHOro MOHOHYKIEeOo3y fikapCbkui 3acib rinopami,
cBig4aTb NPO 3MEHLUEHHSA TPUBAnocCTi TepMiHy nepebyBaHHs B cTauioHapi 3 1412 fo
10+2 [OHiB, CKOpPOYEHHS CUHOPOMY IHTOKCMKAaUil, JIMXOMaHKW, TOH3UNITY,
nimcpageHonatii, B MOPIBHSAHHI 3 AiTbMW KOHTpOnbHOI rpynu, p<0,05. Takox
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crnocTepiranacb TeHAEHUiSs 4O CKOPOYEeHHs nepiogy HopManisadii po3mipiB NeviHKn
Ta cenesiHkn, ogHak BigMiHHOCTI 6ynn HegocToBipHUMK (p>0,05).

3acTocyBaHHA MPOTMBIPYCHOI IiKapCbKOI pPEeYoBUHW rinopamMiH B AiTen 3
iHgekuinHnM mMoHoHykneosom BEB, UMB, BI'J1-6 Tuny ta MIKCT eTionorii pisHoro
CTYNEeHs1 BaXXKOCTi CrpPUSIE 3HWKEHHIO TPMBANOCTI OCHOBHUX KITHIYHUX CMMNTOMIB
3axXBOPIKOBAHHSA, MONIMNWYye 3aranbHUM CTaH [OUTUHM Ta CKOPOoYye TpuBanictb
nepebyBaHHA B cTauioHapi 3 1412 go 1012 gHis.

HeBuaHavyeHuM 3anuuaeTbcs NUTaHHS, wonao BMKOPUCTaHHSA
rntokokopTukoctepoigis (FKC) npu IM. [Jo cborogHi Hemae u4iTkux KpuTepiiB
BukopuctaHHa [KC. Tak, B npotokoni Ne13 Hakazy MO3 354 Big 2004 p.,
[MIOKOKOPTUKOCTEPOIAN  MOXHA  BUKOPUCTOBYBATWU  Mpu  Tsbkkomy  nepebiry
IHEKLIIMHOrO MOHOHYKI1e03Y.

3aansa nepesipkn obrpyHToBaHOCTI 3actocyBaHHA KC B giten i3 TXKMM
nepebirom iHMEKLIMHOrO MOHOHYKNEO3y MU BU3HAYMNW rpyny AiTen 3 TSHKKAM
nepebirom 3axBoptoBaHHA (88 aiten). KoHTponbHy rpyny cknanu 40 giten 3 TSHKKUM
nepebirom IM (peTpoCnekTMBHUI aHania apxiBHUX [OaHuX), B KOMMSIEKCHOMY
nikyBaHHi knx He 3actocoByBanuck KC.

BusasneHin rpyni giten 3 Tskkum nepebirom IM My 3acTocoByBanu NpeaHi3onoH
Big 3-x 4o 5-tn mr/kr npotarom Big 7-mu oo 10-tn gi6 ggidi Ha aeHb (BpaHui o 10:00
2/3 nobosoi go3n Ta Bee4vepi 0 18:00—1/3) BHYTPILLHLOBEHHO NOPSAL, i3 NPOBEAEHHSIM
iIHQY3iMHOI Tepanii 3 3acTocyBaHHAM peononirmtokiHy, 5% po34vnHy rnokosn, 0,9%
doizionoriyHoro posyunHy. lNpeaHisonoH BBoAUIM B TepaneBTUYHIN 403i 40 JOCAraHHSA
MOKpPAaLLEHHSA 3aranbHOro CTaHy OUTUMHU 00 CcepefHbOol TSHXKKOCTI 3 nojasnblunm
3HMXEHHAM 003K Ha 25% B aeHb. CepeaHsa TpmBanictb 3actocyBaHHs KC cknagana
8+2 pobwn.

Mpn NOPIBHAHHI CUMNTOMIB IH(PEKLINHOrO MOHOHYKIE03y B AiTeN 3 TSHXKKUM
nepebirom, siKi oTpuMmyBanu rrKokopTukocTepoign (Puc 1.) Ta KOHTPONBLHOI rpynu
Oynu BUABNEHI BigMIHHOCTI B TPUBAOCTi Ta iIHTEHCMBHOCTI IMXOMaHKM, iIHTOKCHKaLil,
TOH3UIITY Ta NENKOLUUTO3Y.

TpuBanictb cumntomiB IM y aiiten 3 TAXKKMM nepeGirom npu 3acTtocyBaHHi
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Puc 1. TpuBanictb cumnTomiB IM y aiiTten 3 TAXKUM nepebirom npu
3acTOCyBaHHi IMIIOKOKOPTUKOCTEpOIAiB (OCHOBHA rpyrna CnocTepeXXeHHs).

OTpumaHi gaHi 3acsigumnu, wo B giten, siki otpumysanu 'KC TemnepaTtypa Tina
B cepegHbOMy HopMmanidyBanacb Ha 3,38+2,13 poby (93,18%), a B Aiten
KOHTpOmnbHOI nuwe Ha 4,27+2,5 poby (90,0%), (Puc 2.). IHToKcukauisa TpuBana B
aiten 3 TKKMM nepebiroM iHEKLiNHOrO MOHOHYKeo3y npu 3actocyBaHHi [KC
3,17+1,9 gHis (90,9%), a B AiTen koHTponbHOI rpynu - 4,15+£2.5 (87,5%). NMpwn ornagi
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POTOrMOTKM MaLUieHTIB OCHOBHOI Ta KOHTPOJIbHOI rpynu BXe Ha 4,16+2,3 (98,86%) Ta
4,24+2'5 (90,0%) OeHb BIgNoBIiAHO, CnocTepiranMcb O3HAKW Nue apuHriITy.
HenTtpodineHun nerikoumTto3 Buasnsscs npotarom 3,161£2,1 gi6 (90,9%) B giten sci
B KOMMMEKCHOMY nikyBaHHi oTpumyBanu [KC Ta 4,68+2,6 pni6 (85,0%) 6es ix
BUKOPUCTAHHS.

Tpusanictb cumntTomis IM y giteit 3 TAXKKMM nepebirom
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Puc 2. TpuBanictb cumnTomiB IM y aiiTten 3 TAXKUM nepebirom 6e3
BUKOPUCTAHHSA FMIOKOKOPTUKOCTEPOIAiB (rpyna KOHTPOnio).

Takum 4mHom, sk BuaHO 3 Puc 1. ta Puc 2. B aiten 3 TXKMM nepebirom
IHPEKLIMHOMO MOHOHYKMEeo3y, SKUM Mpu3HadaBCcs MNpPenHi30NoH B KOMIMIEKCHIN
Tepanii, BXe Ha 3-Tto goby nikyBaHHA B 93,75% 3aranbHuii CTaH pO3LUiHIOBaBCS K
cepenHboi TsKKocTi, (p<0,05).

OTpumaHi gaHi nNpu MOPIBHSAHHI TPMBANOCTi CUMNTOMIB TSHKKOro nepeobiry
iHEKLINHOrO MOHOHYKNEO3y B AiTen ceigyatb, Wwo 3actocyBaHHA KC gocTtoBipHO
ckopouye TpmBanictb iHTokcukadil (90,9%), nuxomaHkn (93,18%) a TakoxX 3mMeHLUye
nenkoumntos (90,9%) p<0,05.

TakMm YMHOM, TSXKKMIA nepebir iHPEeKLiMHOro MOHOHYKIEeOo3y Pi3HOI eTionorii B
AOiTeN € OOCTOBIPHUM KpuTepieM Ona OOOB’A3KOBOrO BKITHOYEHHS B KOMMSEKCHE
nikysaHHs 'KC 3a cxemoto npotsarom 7 - 10 gHis, p<0,05.

BucHoBKM.

PesynbTatm npoBedeHOro [OOCHIMKEHHS 3acBiguunuv, WO BKIHOYEHHS B
KOMNeKc Tepanii iHeKuinHOro MOHOHYKNeo3y pisHoi eTionorii (BEB, LUMB, BI'J1-6,
MIKCT) Ta cTyneHs TsXKKOCTIi B AiTe MeauvHOro nikapcbKoro 3acoby 3
NPOTUBIPYCHOID, NPOTUIPMOKOBOK Ta aHTUBaKTepianbHOK Aieto rinopamiH, cnpusie
3HWXXEHHIO TPMBANOCTi Ta BUPA3HOCTI OCHOBHUX KNiHIYHUX CUMIMTOMIB i3 CKOPOYEHHSIM
X B cepeiHboMY Ha 1,5 — 2 gHi.

BukopucTaHHs rnioKoKOPTMKOCTEPOIAIB Npu TsbkkoMy nepebiry IM nokasano ix
edEeKTUBHICTb. Tak TSXKKUIN Nepebir 3axXxBOptoBaHHS € LOCTOBIPHMM MOKA3HMKOM ANS
060B’A3KOBOr0 BKIMOYEHHS 40 KOMMMEKCHOTO NiKyBaHHS iIHEKLUiNHOro MOHOHYKINEeo3y
pisHoi eTionorii (BEB, LUMB, BI'J1-6 Ta MIKCT) rntokoKopTMKOCTEPOIAIB 3a CXEMOIO:
Big 3-x 4o 5-Tn Mr/kr Ha goby 3a NpeaHi30NoHOM BHYTPILLHBOBEHHO ABidi Ha J00Y (B
10:00 ta 18:00), npu ubomy 2/3 no3u BpaHui Ta 1/3 BBe4vepi npotarom 7-10 gi6b,
p<0,05.
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YKPAUHA

OagHMM 13 OCHOBHbIX (DaKTOPOB pasBuUTUS Haubornee pacnpoCTPaHEHHbIX
cTomaTtornornyecknx 3aboneBaHun (kapueca W ruHrueBuTa) [1-6] sBnsetca
HeraTMBHOE BO34eNCTBME MWKPOOHbLIX accouuaumin 3yOHOM OnsAwkM Ha TBEpAble
TkaHuM 3yba n TkaHu napogoHTta [7-10]. B ocHoBe adhdeKTUBHON MNPOUIaKTUKK
pas3BUTUSA 3TUX 3aD0NeBaHUIN NEXUT KOMMNIIEKCHOE BO3AENCTBME HA 3TUONOrNYECKme
coctasngowme [11-13], cpean koTopbiXx rurmeHa nonoctn pta ([1P) sensetca
NPUOPUTETHLIM HanpasfieHneMm B pelleHun 3Ttoro Bonpoca [14, 15]. lMoatomy
rMrmeHnyeckoe BOCMUTaHME HaceneHust ABNAEeTCA OCHOBOM CTOMAaTOformyeckou
NpOMUNaKkTUKN B pasHbIX BO3PaCTHbIX rpynnax [16, 17].

[MrmeHnyeckoe BOCNUTaHWE Cpean NOOPOCTKOB, KOTOpPOE  BKMKYaeT
caHnpoceem paboTty n obyyeHne memodam euzaueHsbl [P, HanpaBneHo B NepByto
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oyepedb  Ha  pacwmpeHve  Kpyrosopa B MEOULMHCKMX  BOMpocax,
YyCOBEpPLUEHCTBOBAHME Y)Xe CyLLECTBYHLLNX HABbIKOB rMrmeHn4eckoro yxoaa 3a NP n
dopmMMpoBaHne NOTPEOHOCTU B NX EXXKEOAHEBHOW peannsaunn.

CTtomaTonorn4yeckoe npoCBELLEHNE WrpaeT BaXHYK PpoSib B OnpegerieHuun
3Ha4YMMoOCTM (PaKTOpOB pucka pas3BuTUS 3aboneBaHM U BO3MOXHOCTM  UX
YyCTPaHEHUS YK€ Ha NEePBMYHOM YPOBHE, TEM CaMbiM Npeaynpexnas BO3MOXHOCTb
BO3HMKHOBEHMS ©OMne3Hu M JanbHenwero ero pasButus. [MoHMMaHue BaKHOCTU
rmrnerdbl [P aBnsetca  ©a3o0BbIM  MOMEHTOM B peanus3auuuM  nporpammbl
rMrMEeHnYeckoro BOCNNTaHUS Cpean AeTen cTapLuero WKOMbHOro Bo3pacTa.

dopMbl M METOABI TMIMEHNYECKOTO BOCMNUTAHMS 3aBUCAT B NEPBYIO ovepenb OT
go3pacma HaceneHusi, 6a308020 YPOBHSA 3HAHUN W Op2aHU308aHHOCMU LETCKUX
konnektmeoB. CaHnpocBeT paboTy u obydyeHne metogamMm rurneHbl [P MOXHO
peanu3oBbiBaTb B fboM Bo3pacte. Haumbonee addekTnBHbiIM dopmaToM
npoBeAeHNs MePONPUATUIA NO TUrMEHNYECKOMY BOCMUTAHUIO AeTerh U NOAPOCTKOB
ABNAOTCA 3aHATUS B OpPraHnM3oBaHHbIX Konnektusax. [pyn aTom peannsoBbiBaeTCA
BO3MOXHOCTb OJHOBPEMEHHOro MHOPMUPOBaHUS Lenon rpynnel ageten 15-17-tn
neT HenocpeacTBEHHO BO Bpems y4ebHOro npouecca B LIKONax M Komnneaxax Ha
LeneBblX ypoKax Kypca Baneosnorum, nocBsLLEHHbIM Bonpocam rurneHsl MNP.

LlenecoobpasHbiMm sBnsieTcss npoBedeHue [AOByX 0as30oBbiX 3aHATUN (O4HO
3aHATME B TedeHune nonyrogusi (cemectpa)) B cdopme nekunn-becen, B KOTOPOM
0ObIYHO NPUHUMAaET yyacTue Bpay-CTOMATONOr WnM rpynna CcrneunannucTos
COOTBETCTBYHOLLEro Npoduns. SpdeKkTUBHBIM Takke ABNAETCA NpoOBeAEHNE YPOKOB
TMrneHbl cTyaeHTamu CTOMAaTOS0rMYecKoro dakynbTeTa B pamkax
obpasoBaTenbHOro npouecca nNpo nporpamMme AucumniuHbl  «lMpodunaktuka
cTomMaTonornyecknx 3abonesaHun». [poOOMKNTENBHOCTL  ypoOKa, KOTopas
COOTBETCTBYEeT CTaHAapTHOMY Yy4yebGHOMYy BpemeHn (45 MuHYyT) nosBonser
peanu3oBaTb MOCTaBMEHHbIE 3afayn - OOMOMHUTb 3HaHMA U YMeHua B cdepe
npodunaktuku 6onesHen MNP.

Kakune >xe Bonpocbl HE06X0AMMO paccMaTpuBaTb Ha 3TUX ypokax? Ha nepsom
3aHATUN OAHMM M3 Ba30BbIX MOMEHTOB AOSMKHO ObiTb (POpMMPOBaAHUE MOHATUSA O
CTOMAaTOSOrM4yeckoM 340pOoBbe, Kak Yyactu obuiero 6narononyynsa opraHusma u
BO3MOXHOCTU €ro COXpPaHEHWsi: - POSfib MECTHbIX M 0OWmMxX ¢akTopoB pucka B
pasBMTMM CTOMATONOrMYeCcknx 3aboneBaHu: - BpedHble MPUBbLIYKN (KypeHue);
HeraTMBHble NOCNeACcTBMA ynoTpebrieHne B Nuwy MPOAYKTOB C  BbICOKAM
FMNKEMUYECKMM WHOEKCOM; POfb padMHMPOBAHHLIX YrNEBOAOB M ra3vpoBaHHbIX
KMCNOTOCOAEPXaLLMX HaNUTKOB B pPasBUTUKM Kapueca; - OnNTUMMU3aunsa nNUTaHus C
BO3MOXHOCTbIO ~ KOHTPONS  pauMoHa C  UCNOSMb30BaHMEM  COBPEMEHHbIX
NHPOPMALMOHHBIX pecypcoB (MOOUIbHbIE MPUMOXEHNSA Ha ragxeTax).

Bo Bpemsa BTOpOro 3aHATMSA BaxHbIMM acnektamum B Oecepe saBnsawTcA
pekoMeHJauun no noBoay BbiboOpa CpencTB TMMrmeHbl C y4eTOM OCOBEeHHOCTEN
CTOMAaTOSOrMyeckoro cratyca noapocTkoB. Heobxoanmo obpatuTb BHUMaHue Ha
BO3MOXHOCTb pasBuTMA 3aboneBaHUM TKaHeW napodoHTa B Mepuod MOfoBOro
co3peBaHuna. CnegyeT Takke akUeHTMpoBaTb BHUMMaHMe Ha HeobxoouMMoCTb
PErynaApHOro nocelleHnsa Bpadya-cToMmartonora C Uenbk  NpodunakTu4eckoro
ocmotpa [P, BO3MOXHOCTb npoBefeHuss 3PEPEKTUBHON  NPOOUNaKTUKN
3aboneBaHUn TKaHen NapofoHTa B JOMALUHUX YCIOBUAX: YNCTKa 3yO6OB ABaxAabl B
AeHb C  ucnomnb3oBaHMeM  nedyebHo-npodunakTnyeckmx 3yOGHbIX nact ¢
pactTuTenbHbiM1 gobaBkamu B Te4eHue ONMTENbHOro nepuona BpeMeHN, akTUBHOE
NPUMEHEHNE UHTEepPAEHTarNbHbIX CPEACTB MMIMEHbl (MEX3YBHbIX EpLUMKK, bnocchl).
Mpn aTOM cneayeT pacckasaTb O HanMMuMM Ha PbIHKE LUMPOKOro ChnekTpa
BbIMyCKaeMbIX TMIMEHNYECKUX aKceccyapoB - 3y0O4UCTKM, brocchl, griocceThl,
nppuraTopbl, Mex3ybHble CTUMYNATOPbI. BO3MOXHOCTb MCNONb30BaHNA OCHOBHbIX U
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AOMNOSTHUTENbHBIX CPEeACTB U MNPEAMETOB TUIMMEHbl C PasfiIMYHbIM  MEXaHU3MOM
AENCTBMS BbI3bIBAET HE TONbKO TEOPETUYECKUIN NHTEPEC, HO U ABNAETCS CTUMYOM
ANs peanu3auumn nx Ha npaktuke. LlenecoobpasHo BKMYMTL B TEMATUKY YPOKOB
rMrmeHbl Bonpoc oOy4veHus NogpOCTKOB MeTOAaM YMUCTKM 3yOOB C anemeHTamu
mMaccaxa [OEceH, MeToOuKM nanbLeBOro ayromaccaxa pAE€ceH, pacckasaTb 00
MCNONb30BaHNUN CTOMATOSNIOMMYECKMUX MPPUraTopoB.

BbiBoAbl. [MrMeHN4YecKoro BoCNUTaHMs cpeau NoapoCTKOB NPOBOAAT B ABa
3Tana: Ha NepBOM 3Tane — nekumm, BGecenbl, ceMuHapbl (BOMPOCbI M OTBETHI).
MaTtepuan, pekomeHayembii Ans oceeweHns B becepe: obuwume cBegeHus ob
opraHax MnoflocTM pTa U ux 3aboneBaHusX; Pofib MNUTaHMA B NPOGUIAKTUKE
cTomatonornyeckux 3abonesanun; rurneHa NP, kak cnoco® NnpounakTuku.

BTopon aTtan npegycmaTpuBaeT 4EMOHCTpaUMIO U 00y4YeHne MeTogam YMCTKU
3yboB, cnocobam KOHTpons 3a ypoBHeM rurnerbl MNP, BbIGOp cpeacTs n npegmeToB
MMrmeHbl B 3aBUCUMOCTM OT CTOMaTONOrM4YecKoro cratyca.
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YKPAIHA

PesmatoigHuin aptput (PA) — ayToiMyHHe, XpOHiYHe 3anaribHe 3aXBOPIOBaHHSA,
naToreHes skoro obrpyHToBye naTtoreHeTUYHi OCHOBM hapmMakoTeparnii Ta 3yMOBOE
AOUINbHICTE 3aCTOCYBaHHA MnpenaparTiB BignoBiAHUX dpapMakoTepaneBTUYHUX rpyn
[1]. CyyacHa meguumHa gns papmakonoridHoi Kopekuii PA BMKkopuCcTOBYE Ga3uCHI
(xBOopoboMOaundikytodi) Ta npoTudananbHi npenapatn [2, 3]. basucHi npenapatu
MPUrHIYYOTb KNiHiYHI, BioXiMiYHI Ta iIMYHOMOriYHI NPOSABM NATONOrYHOrO npoLecy.
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BoHu HanexaTb OO0 PIi3HUX KnaciB XiMiYHMX CMNOSyK: aMiHOXiHOMIHOBI npenapaTtw,
npenapaTtmu 30noTa, D-neHiunnamin, cynbaHinamign, LUMTOCTATUYHI
iMyHOcynpecaHTn, GionoriyHi  areHTn. [lpu  BUKOpUCTaHHI  uUux  3acobis
YMNOBINIbHIOKOTECA TEMNWN AecTpyKuii/aereHepauii cyrnobis, a Takox 3b6epiraloTbca
O3HaKW peMicii NpoTAromM AeKinbKoX MicAuiB nicns BiamiHM npenapaty. BogHouvac,
no6iyHi edeKkTn, HenepeHOCUMICTb, HegOCTaTHSA ePEKTUBHICTb NpenapartiB WX rpyn,
a TaKoX pe3yrnbTaTu BUBYEHHS HOBUX MEXaHi3MiB PO3BUTKY peBMaTUYHUX MpoLeciB
Aanu rnowToBX ANs CTBOPEHHS i BNPOBAKEHHSA Y MeLUYHY MPaKTUKy NiKapCbKoro
3acoby JlecdonyHomig (J1d) — CUHTETMYHOrO iMyHOCynpecopa, po3pobneHoro ans
nikyBaHHs1, BnacHe, PA [4, 5], Ta HOBOro knacy npenapaTiB — reHHO-iHXeHEepPHNX
iMyHOcynpecopiB abo 6ionoriyHmx 3acobis [6], WO NpM3BeNn 40 NO3UTUBHUX 3MiH Y
NiKyBaHHI LbOro 3axBOPIOBAHHSA. IXHE 3acTOCyBaHHS BunpasgaHe, nepll 3a Bee,
CydaCHUMU YABMEHHAMMU WOAO MexaHi3amy po3BuTky PA [7], TOMY LLO OCHOBHOM
BNacTMBICTIO UMX npenapatiB i MexaHiamoM Aii 6ionoriyHnX iMmyHocynpecopis €
cnpsiMoBaHe GIOKyBaHHS KIMHOYOBUX JTAHOK 3ananeHHs 3a JONOMOror aHTuTin abo
PO3YMHHUX PeLenTopiB LMTOKIHIB, @ TakoX npo3ananbHUX UUTOKIHIB (dhakTopy
Hekpo3sa nyxnvH o — ®HlMa, iHTepnenkiHis — 1116, 1111, U117, 1112, 11123 Ta iH.) [8, 9],
rinepnpogykuia akux saymosrieHa gedekrtamu T- 1a B-KNiTUHHUX IMYHHUX peakuin.

dyHOoameHTanbHe 3HayeHHs B natoreHesi PA Bigirpae ®HI-0— nnenoTponHun
LMTOKIH, LLIO BONOAIE NpoTn3ananbHO Ta iMyHOMOAYNH0KYO akTuBHICTHO [10]. Tomy
cepea WMpoKoro cnektpy GionoriyHnx 3acobis, L0 3aCTOCOBYOTLCA AS1A NiKyBaHHSA
PA, iHribiTopn ®HIM-a 3anmatoTe ocobnmee micue [11]. PHIM-G € ogHieto 3 OCHOBHMX
dapmMakonoriyHnx MileHen Ana aHTUUMTOKIHOBOI Tepanii PA Ta iHWKMX 3ananbHUX
3axBOpoBaHb BriacHe cyrnobiB, a TaKoX iHLIMX OpraHiB Ta CUCTEM.

KniHiyHnin poceig 3actocyBaHHs iHridiTopie PHIM-& Ha Tni PA 3acsiguye
3MEHLLEHHS KNiHIYHMX NPOsIBIB XBOPOOW, NOKPALLEHHS SIKOCTi XKUTTS, YNOBISIbHEHHS
TEMNy pPO3BUTKY PEHTFEHONONMYHNX O3HaK AOECTPYKTUBHUX 3MiH Yy cyrrnobax.
OcobnmBo rocTpo nuTaHHA ©6e3neyHOCTi Ta eqEeKTUBHOCTI  3aCTOCyBaHHS
CYHTETUYHMX Ta GionoriYyHMx iMyHOCynpecopiB NocTae Ha Thi NOEAHAHOI NaTonNoril.
3Bakaloun Ha LUMPOKY PO3NOBCIOAXKEHICTb KapaianbHoi naTonorii Ha Tni PA, 6epy4un
0o yearu, wo PHIM-& € MmapkepoM CUCTEMHOrO 3anasieHHs y nauieHTiB 3 cepueBo-
CYANHHMMU 3axBOproBaHHAMM [12], i LLO 3a cepLeBol HeOCTaTHOCTI cepue NPOAYKYe
BENUKY KinbKiCTb 3ananbHOro UMUTOKiHYy, came ®HI-&, BMICT dkoro kopente 3i
CTyrneHeM nopyweHHs YHKUiT NiBOro LWAyHOYKa, HasiBHICTIO 3MIH Yy MiokapAai,
aKTyanbHUMM Ta HeOoOXiAHMMW ONs BUPILLEHHS 3anuuatoTbCs MUTaAHHA  LWOAO
0e3neyHoCTi 3acToCyBaHHS CUMHTETMYHOrO IMyHocynpecopa nedryHoMiga Ta
iHribiTopa ®HIM-& etaHepuenTa (eH6pena) 3a komopbigHoro ctany (PA, noegHaHoro
3 apTepianbHoto rinepteHsieto (AlN), 3okpema).

OkpecrnieHa iHdopMauis gossonuna copmyBatv MeTY LOCHIIKEHHS, LWO
nonsrana y BMBYEHHI BNvBY nedryHoMigy ta eHbpeny Ha iHTerpanbHi NMOKa3HUKK
XUTTERIANBHOCTI TBapWH, 30KpPeMa, BWXMBAHHSA, KIiHIYHI NposiBM, Macy Tina,
KoediuieHTN Macy BHYTPILLHIX OpraHiB 3 akLeHTYBaHHAM yBaru Ha KoeiuieHT macu
TMMYyCa K iIMyHOKOMMNETEHTHOro opraHy, NOBEAiHKOBI, PYXOBi, BEreTaTuBHI peakLii Ha
Tni PA, komopbigHoro 3 Al

Hocnign npoBegeHo y BIiAMOBIAHOCTI OO MiKHAPOL4HUX BUMOI MPO ryMaHHe
CTaBIEHHA OO0 TBapPWH, LLO OKpecrneHi €BPOMEnCcbKO KOHBEHUIEK MpO 3axucT
XpebeTHMX TBApWH, Ha CTATEBO3PINNX HEMiHINHMX Binux wypax obox cTtaTten, SKi
yTPUMyBanuca Ha cTaHO4apTHOMY pauiOHi XapyyBaHHS Yy BiBapil 3a YMOB BiflbHOMO
AocTyny go ixi Ta Bogu. icna aknimaTtusauii TBapuH (14 gi6) metogom BUNaakoBoOi
BMBipku BigibpaHi wypw ana oopmyBaHHs BignoBigHUX gocnigHux rpyn. [o nepoi
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BigHeceHo 10 WwypiB (rpyna iHTakTHUX TBapwH), AKi yTpuMyBanucs y nabopatopHomy
NPUMILLIEHHI Y KIiITKaxX Ha 3BU4aNHOMY peXnMi XxapyyBaHHS 3a YMOB BiflbHOro JOCTYNy
A0 DKi Ta BOAW BNPOAOBXK TOr0 X TEPMiHY, SK | TBAPUHM iHWKX rpyn. TBapuHam apyroi
rpynu Oyno BBedeHO noBHWMA ag’toBaHT PpenHaa (AP) 3 meTow (hopmyBaHHS
ekcriepumeHTaneHoro PA — ap’toBaHTHOro (AA) [13]. Y iHWMX TBapuH LWNAXOM
COMNbOBOr0 HaBaHTaXXeHHSA (CONboBeE MUTTS 3 BiflbHUM JOCTYNOM [0 HbOro BNPOAOBX
21 po6bwu) suknukann Al [14]. Yepe3 21 pnoby 3a ymoB peecTpauii apTepianbHOro
TUCKY CPirMOMaHOMETPUYHMM METOOOM BU3HAYEHO TBapPWH, NS SKMX NUTHA BoAa
BGyna 3aMiHeHa Ha COMbOBWUI PO3YUH i B SKMX crnocTepiranacs Al. TBapuHu, y sikux
He peecTpyBanocs niaBuLLEHHS apTepianbHOro TUCKY Yepes 21 aoby nicnsa noyaTky
CONbOBOro HaBaHTaXeHHs1 Bynu Buny4yeHi 3 gocnigy. Micna paHgomisadii wypis 3 Al
chbopmoBaHi BignoBigHI rpynn TBapWH, KOXHa 3 SKUX BKroYana mamxke ofHakoBe
yncno LwypiB KoxHoi crtati. [Jo TpeTbol rpynu BigHeceHo LwypiB 3 Al, akum
NPOAOBXYBanu CoNbOBE HAaBaHTaXEHHS i He 3acTocoBYBann Byab-aknx nikyBanbHUX
3axogiB (KoHTponb Ha AlN). [lo YeTBepTOI rpynn BXxoaunu TBapmHmn (15 0cobuH), akmm
Ha Tni Al (Yepe3 21 goby nicna nodaTky cdopmyBaHHs mogeni Al ogHOKpaTHO
yBoaunn nosHui A®P, cdopmyouM TakMMm 4YMHOM KomMopOigHum ctaH — Al+AA
(kOHTpONb Ha KOMOPOIgHY NATONOTIto).

OkpeMi rpynu cTaHOBMAM TBapuHU nuwle 3 AA, kMM, novmMHatoum Big 7-i gobu
nicnsa sBegeHHs AD, BBoaunu imyHocynpecopu (M'ata Ta wocTa rpynu BignosigHo).
[lo BoCcbMOI Ta AeB’SATOI rpyn BiAHECEHO LypiB 3 KOMOPOIgHOK NaTOMOoriEn, AKUM
yBoaunu nedriyHomig Ta eHbpen BignosigHo.

3actocyBaHHA nednyHomigy Bigbysanocs y nepuwi Tpy AHi B Aosi 15 mr/kr
(ypapHa posa), a gani — woaeHHo B posi 1,5 wmr/kr (TepaneBTudHa p[osa, Yy
nepepaxyHky Ha TBapwH). JledpnyHoMig BBOAMNU Yepe3 cneuianbHUN MeTanesumn
30H4 y wnyHok B 1 % kpoxmanbHoMy 3aBuci 1 pa3s Ha goby (3 10 go 11 rop).
BBeneHHs eHOpeny BiabyBanocs nNiglwkKipHO y [03i 4 MI/KI TakoX 3 ypaxyBaHHAM
BMOOBOI YYTNMBOCTI i MOro 3acTOCyBaHHS 34iIMCHEHO 4OTMPWU pas3u (0auH pas Ha
TWXOEHb, B OAHAKOBIN [03i) — yepe3 7 aib, 14 i, 21 noby ta yepes 28 ai6 nicna
BBeAeHHA noBHoro A®. Yci nokasHUKM JOCHigKyBanuca B gUHaMIL Y TEPMiHU, WO
BignoBigany neBHMM eTanam po3BUTKY NaTOSION4YHOro npoLecy.

3a ymoB po3Butky AA, 3a ymoB popmyBaHHs A" Ta komopbigHoi naTonorii (21
noba — coopmyBaHHa mogeni Al + 9 TuxHiB nicnsa yBegeHHs AP Ta 3acobis Tepanii)
He cnocTepiranocsa 3arnbeni TBapuH. 3actocyBaHHA nednyHomigy Ta eHbpeny He
npu3BoaMno A0 3arnbeni TBapuWH Hi 3a IXHbOro 3actocyBaHHA Ha Tni AA, Hi 3a
yBeAEeHHs Ha Tni komopbigHOoT naTonorii.

Ha Tni komopb6igHol natonorii 6inbw 3Ha4yHUM Ta 4Yactum 6yB Habpsk
FOMINIKOBOCTONHOro cyrnoby, Hix y TBapuH 3 AA. Y TBapuH 3 AA Ta Ha Tni
komopbigHoro ctaHy cnoctepiranuca 6onicHiCTb cyrnobiB Npu nanbnauii, 3HMWKeHa
pyXxOBa aKTUBHICTb, LliaHO3 ypaXKeHOT KiHLiBKW. KniHiYHi NposiBn KOMOPBIAHOrO CTaHy
Ha TNi yBeAEHHs niKapCbknx 3acobiB, (PaKTUYHO, € IOeHTUYHUMK 33 YBEAEHHS
nedpnyHomigy ta eHbpeny. Y TBapuH KoOHTponbHUX rpyn (AA, Al', Al+AA) 3poctanu
HACTOPOXEHICTb, 30yQKEHICTb, TOHYC OYHUX A0NYK, OpaTiBNMBICTb, 3HWXKXyBanacs
pyxoBa akTUBHICTb. Y TBapuH 3 MoHonatonorieto — 3 Al" abo 3 AA — peecTpyBanocs
3pPOCTaHHA 4acTOTM AuXaHHA. 3ayxu He Bigmivanocs B XOOHOI TBapwHW. 3MiHa
4acTOTU ANXaHHSA, NOro apuTMIYHICTb, AK i ek3odTanbM, NTO3, 3MiHa peakuil Ha
30BHILUHI NOAPA3HMKKN, PeecTpyBannca y Aesikux TBapyH YCix rpyn, BOAHOYAcC, BOHU
Oynn HEe3aKoOHOMIPHUMW Ta HeperynapHuMu. Y XOAHOT TBapWHWU He BigMiyanocs
TpeMopy, MOCMWUKyBaHHSA, cydom. [ligBuweHa OonboBa  YYTNMBICTb,  LWO
CynpoBOKyBasiaca nigBuLLEHOK arpecuBHICTIO Ta ApaTiBnAMBICTIO, cnocTepiranucsa
Ha Tni ekcnepumeHTanbHoro PA y TBapuH ycix rpyn, skum 6yno ysegeHo A, 3a
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BUKITIOYEHHAM TUX, Y AKMX BUKNUKann Al. KniHiYHI O3HaKn ypaXKeHHSI KONIHHOro Ta
KynbLUOBOro cyrnobiB KiHLiBOK, 3MiHa PyXOBOiI aKTMBHOCTI, LliaHO3 BYLUHMUX PaKOBWH
Ta KiHUiBOK, 3MiHM TX TOHYCY, a TakoX 3MiHN pedriekciB po3rMHaHHA Ta 6051b0BOro
crioctepiranucs y BCiX TBapyH, Skum Byno ysegeHo nosHum Ad.

Y roctpui nepiog po3sutky AA Ha Tni Al (7-14 poba nicna yBegeHHa AD)
3'9BNANUCS BUPa3KM Ha CToMi TBAPWH, TOAi SK 32 YMOB NuLLE eKCnepuMeHTanbHoro
PA BuMpaskm Ha CTynHi peecTpyBanucs nuiie y nepioq MaHigpecTauil naTonoriyHoro
npouecy (noymHaroum 3 28 nobun). Y XoOHo! TBapuHM 3 YCiX KOHTponbHUX (AA, AT,
Alr+AA) rpyn He cnocTepiranocsa Cyaom, MOCMWKYBaHb, TPEMOPY, nakpumadii,
canisauii, puHopei, bnedgapocnasmy. Ha BiamiHy Big AA, Ha Tni noeaHaHoT naTosoril
yNpoaoBX YCbOro TePMiHY COCTEPEXEHHS BiAMIiYaBCs epuTeMaTos BYLLUHMUX PAKOBUH
Ta 3NyWyBaHHA enigepManbHOro Lwapy enitenito Ha wkipi. Ha tni komop6igHoi
natonorii 6inblW 3HAa4YHUM Ta YacTum ByB HaABPSK rOMINIKOBOCTOMNHOro cyrrnoby. | B
TBapuH 3 AA, i B TBapuH 3 MOE4HAHOK NaToONOrield cnocrtepirannca BOoniCHICTb
cyrnob6iB npu nanbnawii, 3HMKEHa pPyxoBa aKTUBHICTb, LiaHO3 ypaXKeHOI KiHLiBKW.

3actocyBaHHA 000X  gocnigKyBaHMX npenapaTtiB  He  3MeHLWyBaso
HacCTOPOXeHOCTi Ta 30y[KEeHOCTi, arpecuBHOCTI | ApaTiBNMBOCTI TBapuH, He
HOpMani3yBano AMXaHHSA Ha TNi KOMOpOigHOro cTaHy: BigMiYanucs 3aMmiHa 4actoTu Ta
FMUOMHN ONXaHHSA, NOro HEPUTMIYHICTb. Ocobnueo ApaTiBNMBMMKU Ta 30yoKEHUMU
Oynu wypu, sSskum yBoaunu nedriyHomig. Y wypis BUABNABCSA LjiaHO3 3a4HiX KiHLIBOK,
B ski 6yno yBegeHo A®. Y 50-53 % TBapvH BigMivanucs LiaHO3 BYLLUHUX PaKOBUH.

®akTnYHO y BCiX TBapuH 3 kKomopbigHo naTonorieto Yepes (6-7) TnxHiB (42-50
noba nicns yBeaeHHs Ad) po3smBaBcs NoMiapTpUT 3 NEPEBAXKHOK floKanisauieto y
KOMNiIHHMNX, TA30CTENHOBUX Ta NNEYoBUX cyrnobax. YpaxeHHs Minkux cyrnobis 6yno
MeHW BupasHumMm. OcobnuBy yBary cnif 3BepHYTW Ha HasiBHICTb HabpsikiB cTonu y
TBapWH YyCix rpyn, TOBTO HaBiTb Yy TUX, Y AKMX BUKNMKanu Al a Takox y LwWypiB 3
KomopbigHot nartonorieto. BoHn 36epiranuca B yCix TBapuH YCixX rpyn ynpogoBxX
YyCbOro TepPMiHy crnoctepexeHHsi. Habpsikn KOMNiHHOroO Ta KyrnbLOBOro cyrnobiB He
crnocTepiranucsa nuwe y TBapuvH 3 Al'. Y BCix TBapvH 3a nikyBaHHS fiedoriyHOMIZoM Ta
eHbpenom Ha Tni komopbigHoro ctaHy 6yB 3HMXXEHNN pedieKC PO3rMHAHHS KiHLIBOK.
[HWi pecdhnekcn He 3a3HaBanu CyTTeEBUX 3MiH. HaBiTb 3a 3racaHHsA NaToOMOriyHOro
npouecy 3a yMOB Tepanii He 3HMKanuM Habpsiku KiHUIBOK, Y [OEesKUX TBapwH
dikcyBanucsa Bupaskum Ha cToni, B siky 6yno BBegeHo AD. Y XOOHOI TBApUHU He
3apeecTpoBaHoO NiABULEHHA abo 3HWXKEHHA TemnepaTtypwu Tina, Tpemopy, CyaoM,
3agyxu.

Cepep iHTErpanbHUX MOKa3HMWKIB XUTTEQIANBHOCTI OpraHiamy TBapvH € maca
Tina, KOHTPOSb 3a SKOK BiABYBaBCA TakoX y AMHaAMILi Ha Tni kKomop6igHoT naTosnorii
Ta 3acTOCyBaHHA nikapcbkux 3acobiB. Ynpogosx nepwux 14 ai6 dopmyBaHHA
mogeni Al LNsiXoM COSIbOBOrO HaBaHTaXEHHS AeLl0 YNOBifIbHIOBANOCA 3pOCTaHHS
Macw Tina TBapwviH, WO MOXe NOSICHIOBATUCS | CTPECOBOKD peakuieto Yepes 3MiHy Boau
Ha CONbOBU PO3YMH, | NEBHUM 3HEBOOHEHHAM OpraHiaMmy TBapuH Yyepes nigsuLLeHe
CevYoBUAINEHHA, OO0 4YOro NpPUM3BOAUTL BracHe ConbOBU PO34nH [9]. Y noganblui
TepMiHM BigMivYaBca (pi3ionoriyHMIM NPUPICT Macu Tina y WypiB KOHTPOSBHOI Fpynu Ha
Al (tabn. 1). 3a AA cnocTtepiranocs 3HWKeHHS NPUPOCTY Macwu Tina TBapuH y nepiog,
3racaHHs ekcriepmeHTansHoro PA, npo Wo cBig4YMno 3Ha4yeHHs LbOoro nokasHuka Ha
60 poby cnocTtepexeHHs. Y TBapuMH 3 MNOEAHAHOK NAaTOSOrE pPeecTpyBaBCA
doizionoriyHnn NpUpICT Macu Tina TBapyH YNPOAOBX YCbOro TEPMiHY CMOCTEPEXEHHS,
HaBiTb, 4EL0 BULLMI, HIXX B IHTAKTHMX wWypis (Tadn. 1).

JlednyHomig Ha Tni AA He nepelwkomkas MNPUPOCTY Macu Tina TBapwH
yNpogoBX YCbOro TEPMiHY CMOCTEPEXEHHs, Xoya BiH i OyB OeLl0 HWKYUM, HIK Y
IHTAKTHUX TBapWH Ta, HaBiTb Y HeMikoBaHMX TBapuH 3 AA.
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Tabnuus 1
Maca (M £ m, r) Ta npupicT macu Tina (A) y TBapuH 3 KomopOGigHoOIO
naTosioricto Ha Tni MOHO- Ta KOMbGiHOBaHoOI Tepanii

r TepmiH cnocTepexeHHs, aoba Tepanii
pyna TBapuH gy @ 7 14 28 42-49 60
IHTaKTHI 163,4 178,4 183,6 = 195,0 + 226,0 £ 231,7 =
(n=15) +5,5 +7,5 +4.8 +55 +6,1* +9,0*
A 15,0 20,2 31,6 62,6 68,3
Al (n=15) 152,1 = 182,9+ 189,2 + 186,6 + 192,6 + 210,0 £
+2,1& + 3,5% +3,7* +47* +5,2* +6,1*
A 30,8 37,1 34,5 40,5 57,9
AA (n=20) 164,1 + 177,3 £ 189,7 2140 = 2253 2146 =
+3,9 +57 +4,2 +7,8* + 14,8* +13,6*
A 13,2 25,6 49,9 61,2 50,5
Al+AA 205,3 + 209,5 + 2154 221,2 + 238,7 240,5
(n=15) +2,83 +2,0 +3,9 +4,1* + 4,24 +4,2*
A 4,2 10,1 15,9 33,4 35,2
AA + 208,3 + 2214 + 224 4 + 224 4 + 229,2 + 231,7 =
nednyHomig + 3,47 +3,3 +3,9 +4,3* +4,6* +7,2*
(n=15)
A 13,1 16,1 16,1 20,9 23,4
Al + AA + 199,6 + 199,3 2155+ 219,0 = 2359 % 239,5
+ nednyHomig +1,9 + 3,2 + 4,6* +4,2¢ +3,2* +3,1*
(n=15)
A 0 15,9 19,4 36,3 39,9
AA +eHbpen | 160,12 168,3 + 167,0 £ 161,8 % 159,2 + 192,3 ¢
(n=15) +3,9 +4,0 +27 +3,5 +4.4 + 8,3*
A 8,2 6,9 1,7 -0,9 32,2
AT + AA + 181,3 & 188,3 & 190,6 * 194,9 + 208,1 % 216,8 ¢
+ eHGpen 21 +3,2 +3,8 +5,5*% +4,2% +2, %
(n=15)
A 7,0 9,3 13,6 26,8 35,5
[aemopcbka po3pobka]

"~ p < 0,05 y 8i0nogioHUll mepMiH 8iOHOCHO 8uXiOHUX daHux; # - p < 0,05 y 8i0nosidHuUl mepMiH
8IOHOCHO QaHUX y iHMakmHuUx meapuH; & - daHi sidnosidarome 3HaueHHsIM Ha 21 doby 8id noYyamky
COIb08020 HagaHMaxkxeHHs1 (Modesib cghopmosaHoi AlN), 3a suHsimkom epynu 3 AA.

3a 3acTtocyBaHHA eHbpeny Ha Tni AA He peecTpyBaBCs NPUPICT Macu Tina
LWypiB Hi y rocTpui nepios pPO3BUTKY 3ananbHOro npouecy, Hi y nepiog Moro
MaHidecTauii. 3 28 gobu oo 42 pobu BigMIYANOCs 3HMKEHHHA OAHOro MOKa3HMKa
BIOHOCHO  BUXiOHMX 3HaYeHb. Jlvwe HanpukiHui nepiogy 3racaHHa AA
3apeecTpoBaHu NpUPICT Macu Tina TBapuH Ha 32,2 1 (Ha 20 %), Wo € cyTTeEBO
HWXKYUM, HIDK Y HenikoBaHUX TBapuH 3 AA, y sIKMX CnocTepiranocs 3pocTaHHA Macu
Tina Ha 31 %. 3a ymoB noegHaHol natonorii nednyHoMmia Ta eHbpen He
nepeLuKomkanun gisionorivyHoMy NpMpoCTy Macwu Tina TBapwH i BOHa 3pocTana Yepes
60 gi6 cnoctepexeHHs Ha 20 %, mamxe Ha 19,6 % Ta Ha 26,5 % BignosigHo.
CamocrTinHi naTonoriyHi ctaHu, sk AA Ta Al HeraTMBHO He BNNMBalOTb Ha Macy Tina
TBapWH, i isioNnoriyHMi NpupIcT LbOro nokasHuka 3bepirascs. 3a ymoB KoMopbigHoOT
natonoril (AA 3 Al') peecTpyBaBcs AeLL0 BULLMW NPUPICT Macu Tina y TBapuH, Lo,
MOXIMBO, MOXHa MOACHUTU 3aTPUMKOK BOAWM B opraHiami Ha 1ni Al i noegHaHol
naTosnorii Ta 3MeHLEHHAM (MOPIBHAHO A0 TBapuH 3 Al) ce4oBUAINEHHS.
3MiHN koedilieHTIB Macu Maixe BCiX OpraHiB TBapMH HE Manu 3akOHOMIPHOIo
XapakTtepy i He 6ynn 3Ha4yLLMMKM 3a YMOB NOEAHAHOT NaToNoril. 3BaXarun Ha Te, Wo
PA € ayToiMyHHMM 3axBOpPIHOBaHHSAM, LLO Cy4vacHi niTepaTypHi aHi cBigyaTb npo
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iIMYHHUA KOMMOHEHT 3a BUHUKHEHHA AlT, a Takox Gepyyn OO yBarn 3acTOCyBaHHS
iMyHOCYNpecopiB  CUHTETUYHOrO Ta  BIiONOrYHOro  MOXOOKEHHS, BUSBUIIOCS
AOUINBbHUM MpUAINUTK yBary 3MiHi KoediuieHTa mMacu TuMmyca Ha Trni NnoegHaHol
natonorii 3a ymoB Tepanii. Ha Tni AA Bia3Ha4anocs cyTTeBe 3pOCTaHHA koediuieHTa
mMacu Tumyca ynpogoBxX 42 p[i6 cnocTepexeHHs, a B nojanblli TEPMiHK
CMOCTEPEXEHHSA 3a 3racaHHA NaTOSOr4YHOro NpoLecy BiH 3HMXYBaBCA 0O BUXIOHUX
3Ha4yeHb (Tabn. 2). Bnpogosx maHidecTtauii AA Ha Tni Al cnocTepiranocs 3poCTaHHA
KoedpiuieHTa mMacu Tumyca Ha 13 % BIAHOCHO BWXIAHWX AaHuX (y TBapWH 3i
ccoopmoBaHoto Al - 21 goba), BogHoyac, nepiog 3racaHHsa AA (go 60 nobu) Ha Tni
Al" xapakTepusyBaBcHa HopMarisalieto LbOoro nokasHuka.

Tabnuuys 2

KoedpiuieHT Macu Tumyca Ha Tni ekcnepuMeHTanbHOro peBMaToigHOro
apTpuUTy, NOEAHAHOrO 3 apTepianibHOK rinepTeHsier

TepmiH cnocTepexeHHs, aoba Tepanii
pyna P—
Py BAXIAHI 7 14 28 42 60
OaHi
[HTaKTHI 0,12 + 0,14 0,13 % 0,14 + 0,13+ 0,14
TBapvHM 10,01 + 0,009 + 0,01 10,02 + 0,01 + 0,009
n=10
AA n=10 0,12 + 0,14 + 0,20 £ 0,26 + 0,24 + 0,15+
’ + 0,01 + 0,019 + 0,019 +0,021* +0,027* + 0,016
Al, n=10 0,15 % -0,16 £ 0,15 % 0,15 % 0,16 £ 0,15 %
+ 0,012 +0,004 + 0,010 +0,012 + 0,004 + 0,010
Ar+AA, n=10 0,12 = 0,11 % 0,13 % 0,17 = 0,12 £ 0,12 =
+ 0,01 + 0,02 + 0,06 +0,03* + 0,01 + 0,01

[aemopceka pospobka]

* - p<0,05 nopieHsiHO 00 8UXIOHO20 3Ha4YeHHsI; - p<0,05 MopieHsIHO OO e2pynu KOHMPOITbHUX MEaPUH,
kUM ygedeHo nuwe AQ.

3acTtocyBaHHA nedriyHoMigy Ha Tni AA NpM3BOANIIO 4O 3HMXKEHHSA KoedilieHTa
macu Tumyca Ha 15 % (tabn. 3). Ha tni noegHaHoi natonorii nedrnyHoMmig He
Npu3BOAMB 0 CyTTEBOI 3MiHM A4AHOro nokasHuka. 3actocyBaHHA eHbpeny Ha Tni AA
NPM3BOAMNO OO CYTTEBOrO 3HMXKEHHSA KoedilieHTa macu Tumyca Ha 33 % BiQHOCHO
BUXiAHUX 3Ha4YeHb Yepes 60 fib Big iHaykuii AA.
Tabnuys 3
KoedpiuieHT Mmacu Tumyca (M+m, n=10) Ha Tni Komop6igHOI naTonorii 3a ymoB

Tepanii necpnyHomigom Ta eHOpenom
[pyna TBapuH BuxigHi gaHi Yepes 60 gib nicnsa nikyBaHHSA
AA + nednyHomig 0,12+0,01 0,102+0,01
AA + Al + nednyHomig 0,12+0,01 0,114+0,002
AA + eHbpen 0,11+0,01 0,074+0,007*#&
AA + Al + eHbpen 0,12+0,009 0,1310,001

[aemopceka pospobka]

* - p<0,05 nopigHsIHO A0 8UXIOHO20 3HaYeHHs; ¥ - p<0,05 nopieHsiHO Ao 2pynu meapuH 3 AA; & - p<0,05
MOpigHsIHO G0 2pynu KOHMPObHUX M8apPUH 3 NOEOHaHOK Namorsogieto.

Ha ¢oHi komopbigHoi naTonorii eHbpen cyTTEBO HE 3MiHIOBaAB KoeqilieHT Macu
TMmyca. CrnpsiMOBaHICTb 3MiHW MacK Tina TBapuH Ta 3MiHU KoedilieHTa macu Tumyca
3a 3acTtocyBaHHs eHbpena Ha Tni AA i 3a ymMOB KOMOPBIAHOT NATONOriT aHaNOoriYHi.

BucHoBku. CamocTivHi nartonoriyHi ctaHn — AA Ta Al HeraTMBHO He
BNNMBAKTbL Ha Macy Tina TBapwH, QI3iONOrYHNUN MPUPICT LBbOro MOKasHMKa
36epiraBcs. 3a ymoB koMop6igHOT naTonorii peecTpyBaBCAa BULLIMA NPUPICT Macu Tina
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TBapWH i necpnyHomig Ta eHbpen He nepeLukogkany gisioNnoriyHOMy NPUPOCTY Macu
Tina, npo wo cBig4mnno 3poctaHHa macu vYepes 60 ai6 cnoctepexeHHs Ha 20% Ta Ha
19,6% BignoBigHO. 3a 3acTocyBaHHS eHbpeny Ha Tni AA He peecTpyBaBCs NpuUpIiCcT
Macwu Tina LwypiB Hi y roCTpuin Nepioq pO3BUTKY 3ananbHOro nNpoLecy, Hi'y nepiog noro
MaHidecTaLuii.
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YKPAIHA

Mpobrnema aHTMBIOTUKOPE3UCTEHTHOCTI BUMHWMKNA MNPaKTUYHO OLHOYACHO 3
CMHTE30M NepLUnX aHTUBIOTUKIB, OQHAK 3a OCTaHHI AeKinbka 4ecaTuniTe BoHa Habyna
3arpo3nmnBmx couianbHO-EKOHOMIYHNX MacwiTabis. Mpobnema
aHTNBIOTMKOPE3NCTEHTHOCTI BUMLLIIA 3@ MEXi CYTO MEANYHOI | € 3arpo30t0 MOMITUYHIN
CcTabinbHOCTI Ta HauioHanbHIM 6e3neui Oesiknx perioHiB CBiTY. 3a gaHumMmn
6araToueHTpoBoro gocnigpkeHHa MYSTIC, B €sponi ESBLs (BJIPC) -npogykytoui
LUTaMKN MiKpoopraHiamiB ctabinbHO HanbinbLwe nowwunpeHi y Pocii Ta MNonbLi (noHag,
30% cepepn BcCix BMBYEHMX wWTamiB eHTepobaktepin). 3 2002 p. npoBoAUTbLCA
pocnigxkeHHs SOAR (YkpaiHa 3 xoBTHA 2010 p. 6epe yyacTb y AocnigXeHHi). 3a
pe3ynbTataMmm OCHOBHUMW NpUYMHaAMK POPMYBAHHA aHTUBIOTUKOPE3NCTEHTHOCTI €
BiACYTHICTb BignpauboBaHOI METOAMKM chiBnpaui KriHILMCTIB 3 Mikpobionoramu.
KniHiuucTn akTuyHoO BIAMOBUNUCS Bi4 BU3HA4YEHHSA eTionoril HecneundivyHoro
iHEKLiINHOrO npouecy, aHTMMIKpoOHa XimioTepanis NpuU3HA4YaeTbCs EMMNiIPUYHO,
GespeuenTypHun Bignyck Oyab-akoro aHTubakTepianbHOro npenapaTty, KhiHiLMCT
3ayacTty 6opeTbCs 3 Hacnigkamu HeagekBaTHOI aHTUBIOTMKOTEpNITI, WO NPU3BOAUTL
00 NigBULLEHHS 3aXBOPKOBAHOCTI, CMEPTHOCTI, TEPMIHIB CTaLiOHapHOro nikyBaHHS,
3pocTaHHA noTpebn y kombBiHOBaHIn aHTUbakTepianbHin Tepanii, 3poCTaHHs BapTOCTI
nikyBaHHs. Y 3BiTi, nigrotoBneHoMy nig erigoto ypsay Benukobputanii y 2016 poui,
3a3HayeHo, Lo KOXeH pik y cBiTi 700 Tuc. ocib nomupae Big, iHEKLiA, CIPUYNHEHUX
GakTepisamMu, AKi CTiMKi 40 aHTUBIOTKKIB. AKWO He Byae BXMTO TEPMIHOBUX 3aXOAiB,
To go 2050 poky us uumcppa 3pocte pgo 10 wmnH [1]. Ha cborogHi
aHTUBIOTMKOPE3NCTEHTHICTb PO34iNsAlTb Ha npupogHy Ta HabyTty. BigcyTHicTb
MilleHen gns aii aHTMbioTnka, HEMPOHUKHICTb 30BHILLHBOT MeMbpaHu abo nigBuLLeHa
depMeHTaTUBHA aKTUBHICTb 3abe3nedvyoTb NpUpoaHy aHTUBIOTUKOPE3UCTEHTHICTb
MiKpoopraHiami. HabyTta cTiikicTb A0 aHTMBIOTUKIB 3yMOBfeHa MyTauissMU reHoMy
GakTepin, 3MiHOK aKTUBHOCTI MEBHUX FEHIB 200 OTPMMaHHSA PE3UCTEHTHOCTI LUIAXOM
ropu3oHTanbHOI Nepegadi reHiB 3a 4ONOMOroK nrasmig Bid iHLWNX MIKPOOPraHi3miB.
To6T0 HabyTa pe3NCTEHTHICTb € pe3ynbTaToMm il npopogHoro gobopy. Ha gaHui yac
BiOMi HACTYMNHI MexaHi3aMu HabyTol Pe3NCTEHTHOCTI MiKkpoopraHiamis: mogudikauis
MilLIeHI Ail, iHaKTMBaUisi aHTMOIOTUKA, aKTUBHE BMBEAEHHS aHTMBIOTMKA 3 MIKPOBHOI
KNiTUHW (epntoKe), NOPYLUEHHSA NPOHUKHOCTI 30BHILLHIX CTPYKTYP MIKPOBHOI KMiTUHM,
dopmyBaHHA MeTabonivyHoro wyHTa. Habyta pesncCTeHTHICTb Yy MIKpoOopraHiamis
MOXe 3abesnevyyBaTUCb OAHMM 3 HaBEOEHMX MeXaHi3MiB, a TakoX IX
KombGiHauiamu[2].

[NpoBeneHe Hamu JOCIMKEHHSA Mano Ha MeTi BU3HAYUTU Ta nNpoaHarsnisysaTtn
piBeHb OBGI3HAHOCTI B MUTaHHI aHTUBIOTUKOPE3UCTEHTHOCTI ManbyTHIX nikapis.
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YyacHukamu JocnifXeHHs Ta pecrnoHgeHTamu ctanu ctygeHtn BHMY im.[Muporosa
y KinbkocTi 178 yonosik, Bikom Big 18 go 25 poki. 3 HMX 86% BUABUIM OCTATHBLO
BMCOKMI piBeHb OBI3HAHOCTI B NUTaHHI BNNMBY aHTMOakTepianbHUX npenapaTtiB Ha
MIiKpOOpraHiamu, Ta B TOMY WO, AaHi npenapatu € €OVHUM KNacoM JliKapCbKUX
3acobiB, aKTMBHICTb SAKMX 3MEHLUYETbCA 3 4acoM. Takox 96,1% pecrnoHOeHTiB
BMEBHEHI, WO He BapTO MPUMNUHATA NPUIAOM aHTMBIOTMKIB 3 nepwnmMm nposiBamum
NO3UTUBHOI ANHaMikM B nikyBaHHi. O6Haginnueum € pesynbtaTt B 71,3% CTyAeHTIB-
MEAWKIB YCBIAOMMOWTL 3arpody [Ans 300pOB’A NPU  3apaXKeHHi CTikow [0
aHTNBIOTKKIB hnopoto.

BucHOBKK. TakMM 4YMHOM, MOXHa 3as3HayMTK, WO LWAXM NOOONaHHA
aHTMBIOTMKOPE3NUCTEHTHOCTI  MalTb  Cnigytodi  Hanpsamku: 1)  3acTocyBaHHSA
aHTMOIOTUKOTEpPanNii BUKIKOYHO 3a MoKasamu; 2) nonepemXeHHs CaMOniKyBaHHS;
3)NOCUMEHHA KOHTPOMO 3a peuenTypHUM BiAnyckoM aHTUBIOTMKIB B antekax; 4)
obmexeHHs1 i 3abopoHa 3acTOCyBaHHS aHTUBIOTUKIB Y CiNbCbKOMY roCnogapcTBi,
BeTepuHapii, Xxap4oBi NPOMUCIIOBOCTI, NoByToBMX 3acobax; 5) BnpoBagXeHHS
AieBOI cMCTeMM enigemionoriyHoro Harnsgy 3a aHTUMIKPOOHOK PEe3UCTEHTHICTIO.
BapTye HaronocuTu, WO HaBiTb MPWU 3aCTOCYBaHHA HOBUX MOKOSIiHb edeKTUBHUX
aHTMBIOTKKIB, 3arpo3a aHTUOIOTUMKOPE3UCTEHTHOCTI 3anULWIAETbCs, SHKWO He
3MIHUTbLCS BiAHOLIEHHSA KOXHOMO 3 Hac WO 0 3aCTOCYBaHHA AaHUX nNpenaparis.
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Biosimilars are worldwide approved biologic products (originator), complex and
large molecules that are highly similar to the reference drug according to structure,
function, clinical and quality characteristics, representing no clinically noteworthy
differences in safety, purity, or potency and immunogenicity in comparison to biologic
drugs. While high cost of healthcare system limits the access of patient population to
treatment, biosimilars considered as important healthcare treatment options,
reducing the costs for patients and for insurance companies. Development and
regulatory approval of biosimilars need specific guide-line developed by The
European Medicines Agency, United States Food and Drug Administration and World
Health Organization. (Ahmed, 2016; Pittman, 2019). At present there are some
approved biosimilars in oncology and treatment of autoimmune diseases. Biologics
(monoclonal antibodies [mAbs] and hematopoietic agents) are recommended in
oncology guidelines and supportive oncology care (reducing common adverse effects
following chemotherapy), enhancing clinical, health-related quality of life. Biologics
such as Epoetin alfa, darbepoetin, Filgrastim and its analog and pedfilgrastim that are
produced using recombinant DNA technology are included as agents that provide
restoring hematological response. Also, it is worthy of note that biosimilars are not
only widely used in cancer treatment and supportive care in Europe and USA, but in
the Middle east and Asia because of cost saving and the same safety and efficacy.
Since regulatory framework for biosimilars introduced in Europe earlier than USA,
higher number of these agents are approved by European countries according to
nonclinical and pharmaceutical evidences. (Patel, 2018). It is well-known that
biologics (biosimilars) have considerable effect on the clinical management of
inflammatory conditions like rheumatoid arthritis, inflammatory bowel diseases, and
immune-mediated inflammatory conditions such as psoriasis, and psoriatic arthritis.
biosimilars for infliximab, then etanercept and finally adalimumab are approved by
European countries for treatment of immune-mediated inflammatory diseases
(Baumgart, 2019). There are different factors affecting improvement of patient access
to biosimilars. Low cost of biosimilars relative to reference products is an important
advantage can improve patient access. Knowledge of physicians, patient
understanding about variety of benefits of biosismilars and supporting patients by
marketing communications and public relations may encourage the use of these
agents. Efficacy, quality and safety of biosimilars may ensure patients make
treatment decision (Kim, 2020).
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YKPAIHA

AHomauyisn. Y cmammi 0ocnidxyembcss 0oceid rnposioHux y4bosux 3aknadie ceimy y
suKopucmaHHi nopmebosio 8 rpoueci nidcomoeku cmydeHmig-ghapmavesmig 00 ycrniuiHo20
rpaueenawmyeaHHs, Kap’€pHO20 3pocmaHHsS ma nodasibuwoao rnpogheciliHo2o po3sUMKY, a
makox y3aealbHembCs 0ocgid asmopie 3 6UKOpUCMaHHS Mopma@osio 8 pamkax
sukniadaHHs AQucuunniHu «YnpaerniHHsa Kap’epor» Ha chapmauesmuyHoOMy akynbmemi
MBH3 «Kuiscbkuli meduyHuUl yHigepcumemy.

Bctyn. B ob6nacti ¢apmauii nocTinHO BeayTbCs HAYKOBi AOCHIOKEHHS,
pO3pobnATLCA HOBI NpenapaTu, 3’ABNAITLCS HOBI BUAN dhapMaueBTUYHUX NOCAYT.
o6 nigTpumyBaTtn CBOKO NPOMECiiHY KOMMNETEHTHICTb, NPOoBi3opam/dapmaleBTam
HeobXigHO NOCTIMHO 3000yBaTW HOBI 3HAHHS, OCBOKOBATW HOBI HABUYKM Ta pornii. Tak,
y CninbHi HacTtaHoBi MO®/BOOS3 «HanexHa anTedyHa npaktuka: CtaHgapTy SKOCTI
anTeYHMX MOCnyr» 3a3HavaeTbCs, WO Cy4YacHUN nNpoBi3op/hapmMaueBT «B KOXHOMY
3aknagi NoBMHEH HecTn ocobUCTy BiAMNOBIgANbHICTb 3a NIATPUMAHHA Ta OLIHKY
BNacHOI KoMNeTeHLiT BNpoaoBX yciei NpodecinHol kap'epn», TOBTO AoaepKyBaTucs
koHuenuii 6e3nepepBHOro npodeciinHoro po3suTky (Continuing Professional
Development, CPD) [11]. Y BignoBigb Ha Ui BUMOIM, BITYU3HAHI Ta 3aKOPAOHHI
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MeaundHi/apmMaueBTUYHI BULLI HaBYanbHi 3aknagu (BH3) aktnBHO 3anpoBagxyoTb
CyyacCHi HaBuvarnbHi nporpamMu Ta MeTOOAM HaBYaHHA, PO3BMBAKOTb Y CTYAEHTIB
HaBWYKM HaBYaHHA NPoTAromM ycboro xuTTs (Life Long Learning, LLL).

PesynbTtatn pocnimkeHHsa. Hamn 6yno gocnigkeHo [OCBIL — Kpawmx
3aKOPAOHHUX MeOUYHUX YHIBepCUTETIB Ta papMaueBTUYHUX LK. Y MeToaAUYHIn
nitepatypi CPD BM3Ha4yaeTbCsa 9k cuctemMaTudHnin 6e3nepepBHUN LUKITIYHUIA NpoLec
HaBYaHHS, iHILIATOPOM i KepiBHMKOM SIKOro € npakTukyroumn paxiseub [14]. Le
O3Havae, Lo nposi3op/apmMaueBT NOBMHEH BMITU CaMOCTIMHO OLiHIOBATU PiBEHb
CBOEI KOMMNETEHTHOCTI, BM3Ha4Yatn NoTpebu B HaBYaHHi, CTaBUTW LiNi HaBYaHHS,
pO3p0obNATY NfiaH HaB4YaHHS, aHanidyBaTW YCNILWHICTb BUKOHAHHA LbOro nraHy Ta
AOKYMEHTyBaTU pesynbTaTn HaByYaHHA [3]. 3agna Toro, wob matn nigTBepoKEHHSA
cBO€el kKBanidoikauil Ta [JokasM BMCOKOro PpiBHA npodoecioHaniamy, daxisusm
pPEKOMEHAYETbCA peTenibHO OOKYMEHTYBaTu pes3ynbTaTu HaBYaHHS, B TOMY 4YMUCAI
LUNAXOM MiAroToBKKW NopTdorio.

HanyacTiwe noptdonio (portfolio) Bu3HayaeTbca SK «3ibpaHHSA BMKOHAHUX 3a
NeBHU nepiog pobiT, sike BMKOPUCTOBYETLCA AN OUHKM pe3ynbTaTUMBHOCTI abo
nporpecy» [1]. Y mMeToanyHin niTepaTypi BXMBaHHA TepPMiHYy «nopTdonio»
pO3rNagacTbCsa sK Pi3HOBUL, «aBTEHTUYHOIO OLiHIOBaHHAY (authentic assessment),
sike 3aCTOCOBYETbCS, NepLl 3a BCe, Y MPaKTUKO-OPIEHTOBAHOMY HaBYaHHI, a came,
AN OUiHIOBaHHA CGOPMOBAHOCTI YMiHb | HaBUYOK CTYOEHTIB, BUSABMNEHHS pPIiBHIB
ChOpPMOBaHOCTi KOMMETEHLi B MOBCAKAEHHMX abo npodeciiHux cuTyauiax, Lo
MaKkcuMarnbHO HabnMXeHi 40 peanbHOro XUTTS.

Y 6GaraTbOX KpaiHax BWKOPUCTaHHA MopTdONio Ans OUiHKA HaBWU4YOK i
KOMMeTeHUin CTygeHTIB €  HOPMaTMBHOK  BUMOIOK  Mpu  akpeauTauil
dapmMaueBTUYHUX WKIN. AK npyknag MOXHa HaBecTu cTaHgapTu AkpeauTauinHol
pagn 3 dapmaueBtuyHol ocsitTn CLUA (Accreditation Council for Pharmacy
Education, ACPE), siki BKNto4YatoTb BUMOIM pO3BMBATU CaMOCBIAOMICTb CTYAEHTIB, a
TaKOX TaKi HABUYKM Ta KOMMNETEHLUIl, 9K «BUPILLEHHSA NPOBnemMy», «HaBYaHHSA Pi3HUX
ayauTopiny, «3axuUCT IHTepeciB NauieHTiB», «MiXnpodecinHe cniBpobiTHALTBOY,
«YYTNMBICTb OO0 KyNbTYpHUX OCOBMNMBOCTEWN», «BMIHHS 34IMCHIOBATU KOMYHIiKauii»,
«NigepcTBO», «iHHOBAUiI», «NiANPUEMHULTBO» Ta «npodecioHaniam» [8]. Mpu ubomy
ekcneptn ACPE BBaxatoTb NOpTA OIS0 Kpawmm MeTOA0M OLIHKM LMX KOMMNETEHLIN i
B Uinomy 6inbll «aBTEHTUYHMMY» METOOOM OUiHKM CTyAeHTiB (0cobnvMBo B TUX
BUNagKax, KONu CTyOeHT caM Bu3Hayae, AKi JoKasu YCrilWHOCTI MOro HaB4YaHHA
OyayTb npeacTaBneHi B NopTgornio).

3rigHo ctaHgapTtiB GMC’s Good Medical Practice (BenukobputaHis), KOXXHWI
MeOWYHUI NpauiBHUK MOBMHEH HagasaTu iHopMaLito Npo CBOK KBaniduikauio Ta
Aocsig pobotn y Burnagi enektpoHHoro noptdonio (electronic portfolio, e-portfolio).
Lle posBonse nauieHTam Ta poboTtogaBusM Matu OOCTYN A0 LOKasiB NpPodeciiHol
KOMMeTEeHTHOCTI nikapa abo dapmaueBta. E-portfolio mae mictutn BcebivHy
AeTarnbHy iHopMaLito NPo AiANbHICTE haxiBus, a TakoX LLOPIYHO OHOBNOBATUCS Ta
AOMNOBHIOBATUCS, WOO HAOYHO AEMOHCTPYBATN NOrO PO3BUTOK — SAK Y MPaKTUYHOMY,
TaK i B HQyKOBOMY HanpsiMKax.

OcTaHHIM YacoM 3aKOpPAOHHI MeJMWyHi YHiBepcuTeTn Ta dhapMaueBTUYHI LLKOMNN
y NPOBIAHWX KpailHax CBiTY aKTMBHO 3anpoBaXylTb MOPTAOMIo TakoX i nig 4vac
HaBYaHHS CTYAEHTIB CTapLliMx KypciB Ta iHTepHiB. HawnyacTiwe 3acTocoBYHOTbCS
HacTynHi Buan nopTtdonio:

1. IHauBigyanbHi nopTtdonio:

— «pedriekCBHE» — BKIHOMAE [OKa3u YCMILWHOCTI HaBYaHHS (MPOXOOKEHHS
Kypcy, nporpamm), a Takoxx ocobucTi po3gymu CTyAeHTa, SKi TOYHiWe BigobpaxaroTb
NOro CPUMNHATTS NPOLLECY HaBYaHHS;

— «OeMOHCTpaUinHe» — BKNoYae Kkpally poboTy, KOTpy BUOMpPAE caM CTYAEHT;
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— «npodoecinHe» (professional portfolio) — AOKyMEHTYye LOOCArHEHHs uinewn
HaBYaHHA B paMKax HaB4asibHOI NPorpamun; OpieHTOBaHe Ha PUHOK npaLi;

— «nopTdonio gonomorn naudieHtam» (patient care portfolio) — OoKymMeHTye
Aoceig poboTy 3 NauieHTamMum nig Yac rocnitanbHOI NPaKTUKK.

2. 'pynosi — «noptdoonio rpynu» (group portfolio), B AKOMY AOKYMEHTYHOTbLCS
rpynoBi Aii, a Takox 36uparoTbCsl OuiHKK: 1) 3ai6HOCTEN CTyAEeHTIB 4O ChifbHOI
poboTn Hag rpynoBMM 3aBAaHHSAM Ta 2) iX KOMYHIKATUBHUX HaBUYOK (KOXEH u4rieH
rpynu OUiIHIOE BCIX iHLWMX).

Cepen HebaraTbOXx npuknagiB BUMKOPUCTaHHA patient care portfolio mMoxHa
HaBecTu pocsig College of Pharmacy University of Georgia (CLA), goe noro
3aCTOCOBYIOTb Afs1  OUIHKM HaBMYOK HagdaHHA dapMaueBTUYHOI  LOMoMoru,
opieHTOBaHOI Ha nauieHTa (patient-centered pharmaceutical care). B pamkax
NPaKTUYHOro Kypcy, WO npoBoauTbCSA Ha ©6asi rocnitanto, CTyAeHTUM MakTb
nigrotyeBaTn iHopMaLito Wwoao cBoel poboTn 3 WicTbMa nauieHTamMu, BKITHOYauu
aHani3 aHamHesiB, CNMCOK BUKOPUCTAHOI fiTepatypu (On8 HaB4YaHHA NauieHTiB), a
TakoX po3pobKy, peanisauito Ta AOKYMEHTYBaHHS NfiaHiB MeAnKaMeHTO3HOI Tepanil.
Mpwn ouiHui patient care portfolio BpaxoByoTbCA: BMiHHA HagaBaTu bapmaleBTUYHY
aornomory Ta HagasaTu iHopmauito npo iKW, BMIHHA  KOpUCTyBaTUCA
LEeHTpanisoBaHoOK  CMUCTEMOK  pO3nofisly  nikiB  rocnitanto;  3BMYKA OO
camMoOHaB4aHHs [9].

BigHOCHO oOUiHIOBaHHA nopTdonio BUKNagadyi OOTPUMYKOTBCHA PI3HUX AYMOK:
OAHI BUKOPUCTOBYIOTb CTPOro popmarsnisoBaHy OLIHOYHY LUKanNy Ta geTtarnbHO
nponucaHi KpuTepil, iHWi B3arani He OUuiHIITL NiAroToBaHi nopTtdonio, ane
BBaXalOTb L& 3aBAaHHA OOOB'A3KOBMM [OMnsi BMKOHAHHSA. [Mpy ubOMy pi3Hi Tvnu
nopTgonio A03BONATbL HagaBaTW Pi3Hi OLIHKWM pPO3BUTKY CTyAEeHTa B pamkax
HaBYarnbHOI Nporpamu:

— pedoneKkcmBHe NopTEONIo — hopMyHoHy OLIHKY;

— [AeMOHCTpauiiHe nopTdonio — nmidcymMKosy OuiHKY [6].

Y Oyab-akoMy BWUMNagKy nigrotToBUTW nopTdonio cTygeHTam Jonomarae
HaCTaBHWK; L0 POSib MOXe BMKOHYBaTK BMKagad, BunyckHuk BH3 (sk npasuno, Ha
BOJTIOHTEPCbKMX 3acagax abo B npoekTax pro bono) abo wratHUn meHTop [4].

3a gaHMMn onuTyBaHb MeANYHMX HaB4YanbHUX 3aknagis [13], 6inbLwiCTb 3 HUX
BUKOPUCTOBYIOTb CTYAEHTCbKI NOPTAOMIoO B paMkax npoBeAeHHS BUPOOHUYMX i
apmaueBTUYHUX npakTuk (experiential curriculum), 3a nigcymkamun  AKUX
BUCTaBNATbCA (popmytodi OUiHKM. Y Ton e 4Yac peski BH3 3actocoByotb
nopTgosio N ANA OUiHKA YCRiLWHOCTI HAaBYaHHA Ha TEOPETUYHUX Kypcax, Xo4da Aris
UbOro iM OOBOAUTBLCA NepebyaoByBaTU HE NULLE HaB4YasibHI Nporpamun, a n camy
METOAOSIOri0 HaBYaHHS, i cNocobu B3aemogii BMknagadis 3i ctyaeHTamu. Kpim Toro,
MeAWUYHi YyHiBepcuTeTM Ta dapMaueBTUYHI LUKOMW CTUKaKTbCA 3 HEeoOXigHICTHO
BMBpaTn Ha pMHKY abo po3pobuTtn caMmocCTiHO 4oAaTKOBE NporpamMHe 3abe3nevyeHHs
— eNeKTPOHHY cuctemy noptdonio (electronic portfolio system) Ta HaB4nTU PoBOTI
3 HEel BCiX y4aCHMKIB MpoLecy OUiHIOBaHHS.

LLinpoke BnpoBamXeHHs1 NopTdosiio B HaBYanbHUM NPOLLEC HEPIOKO CTUKAETLCSA
3 0rNopom 3 BOKy CTYAEHTIB, SKi CNPUIAMaTb BUMOIM NMOCTINHO (hikcyBaTh pesynbtaTu
HaBYaHHS y hopMani3oBaHin CUCTEMI K A0LaTKOBE HaBaHTaXXeHHs. Ane B Linomy, i
BUKNagadi, i cami CTyOeHTM [OOCUTb BUCOKO OLUIHIOWTb eqEKTUBHICTb LbOro
iHCTpyMeHTy [13, 2, 10], amke nopTdonio [JO3BOMSE MOMOAUM  NOAAM
NpPOOEMOHCTPYBATU CBOI Haukpawii poboTn, [OCArHEHHs, 30i6HOCTI Ta HalyTi
HaBWYKM, @ TAKOX CBIil PO3BUTOK 3a NEBHUWN NEPIOA Yacy, NPUYOMY He TifNIbKM SIK Y4YHS,
ane n 9k MmanbyTHboro npodpecioHana-npaktuka [1].
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BinbWicTb 3aKOPAOHHUX MEeOUYHUX YHIBEPCUTETIB Ta papMaueBTUYHUX LLUKInN
ANa NigTPUMKK Yy CTYAEHTIB MOTMBAaUil OO HaBYaHHA Ta PO3BUTKY Y HUX HaBUYOK
npauesnawTyBaHHa (employability skills) wwupoko BukopuctoByoTb professional
portfolio, npuyomy 3a3BuMyanm MOro MiAroToBKa € CKMagoOBOK YaCTUHOK Kypcy 3
ynpaeniHHa kap'epoto. [dedaki BH3 HaBiTb CTBOpPHOOTL ONA CTYAEHTIB chneuianbHi
canTn, gki gonomMaratoTb NigrotyBaTtu sikicHe e-portfolio. Ak npuknag MmoxHa HaBecTn
pocsig Pitt Pharmacy Portfolio [12] — e-portfolio canT University of Pittsburgh School
of Pharmacy (CLUA). B €sponencbkomy Coto3i BUKNagadis, SKi BUKOPUCTOBYHOTb
npodecinHe e-portfolio B npoLeci HaBYaHHSA Ta OLiHKM CTYAEHTIB, NiATPUMYyE Mepexa
ekcnepTiB i npaktukisB — European Network of ePortfolio Experts & Practitioners,
EPNET [7].

BiamiHHoCTI professional portfolio Big iHWKX BMAiB nopTdonio nondrae B TOMy,
LLIO BOHO Bigobpaxae He nuLle akageMidHi ycnixu cTyaeHTa, ane i Moro ocobUCTICHUI
Ta npodeciiHMn Nporpec, CNpsaMoBaHe He nuLe B MUHYe (Bigobpaxae nponaeHun
WNAX | JOCArHYTI ycnixu), a U y ManbyTHE, OCKIiNbKM BKIOYAE NnaH noganbLlioro
npocdecinHoro po3suTky (professional development plan). MigrotoBka professional
portfolio cTUMynoe pPO3BUTOK Yy CTYAEHTIB HaBMYOK CaMOOLIHIOBAHHS, BMiHHS
doopmyrnoBaTh CBOI Kap'epHi Wini, a B noganblLOMy — CaMOCTIMHO OpraHisoByBaTu
CBOE€ NpodecinHe HaBYaHHS Ta po3BUTOK. [Npn BUKOpUCTaHHI nopTdonio B npoueci
HaBYaHHSA MOXNUBI Pi3Hi Nigxoau:

— HOpMamueHUuU: BUMOTUN O cKnagy nopTtdonio Ta dopmu nogadi matepianis
CTaHOapTM30BaHi, Npouec NiarotToBkM hopManizoBaHu (BCTaHOBMEHI YiTKi TEPMiHN
BMKOHaHHS, 3aaHi XXOPCTKi KpUTepIil OLLIHIOBAHHS);

— 8ifIbHUU: BUMOTM HE CTaHA4ApPTU30BaHi (40ONyCKaeTbCHA BENNKA CaMOCTINHICTb
y BMbOpi maTepianis, BiTalOTbCA KpeaTMBHI pilLeHHS), Npouec NiAroTOBKN YaCTKOBO
dopmanizoBaHuin (9K NpaBuNo, BCTAHOBMNIOKTLCSA TEPMIHW nogadi nopTdonio, ane
OUIHIOETbCA  TiNbKAM  CBOEYACHICTb Mogadi Ta NOBHOTaA  BigoOpaXKeHHs
pocsigy/kBanidikauii).

Ak npaBuno, npodeciiHe NopTgonio CTyaeHTa BKIOYAE Taki enemMeHTH, siK
NiATBEPLKEHHS NPONOEHOr0 HaBYaHHS, CBIAYEHHA HAsABHOCTI NEBHUX NPOMECINHUX
3HaHb i HAaBMYOK, a TaKoX [OCBiQy poboTU Ta ocobucTux gocsrHeHb. EdekTuBHe
noptdonio mae 6yt gobpe opraHizoBaHWM i JOKYMEHTOBAHMM, CTPYKTYPOBAHUM,
penpeseHTaTUBHMM i BUBGipKoBMM. CTyaeHTy NOTpiOHO SIkOMOra padile novmHaTy
npautoBaTM Hag nopTdonio, cMcTteMatuyHO 36uMparoyM HeoOXigHi OoKasu CBOro
NpoecinHoro Ta akagemivyHoro Nporpecy, NOCTINHO Nepernsagaryy Ta OHOBHOKYM
HasiBHI JOKYMEHTH [5].

MpodoecinHe noptdonio moxe OyTn NiIArOTOBNEHO CTYAEHTOM SK B Maneposii
dopMi, TaK i B €neKTPOoHHin — e-portfolio (BMKOPUCTOBYIOTLCA TaKOX TEPMIHM
«uncppose noptdonio» abo «oHnanH-nopTdonio»). E-portfolio moxe Bkntovatu:
TEKCTWN, 300paxeHHda, MynbTumedia (aygio-ta Bigeo-dannu), 3anucu B Gnorax i
rinepnocunaHHa — Gyab AKi MaTepianu, WO AEMOHCTPYOTb HaBUYKK, 34i6HOCTI Ta
npodecinHi gocsarHeHHs ctygeHTa. Lle 6inbw cyyacHuin doopmat nopTtdonio, kv
Mae pag nepesar y NOPiBHAHHI 3 TpaaULINHUM:

— MOXNMBICTb 30epiratm Benuki obcarnm iHdopmauii Ta onepaTUBHO
OHOBIIOBATU KOHTEHT;

— OOCTYMHICTb ANS LUMPOKOro Kona KopucTyBauis (poboToaasLiB, Koner i T. iH.);

— THYYKiCTb  (MOXe  BWKOPUCTOBYBaTUCA AONA  Pi3HUX  uinen —
npauesBnalTyBaHHs, OTPUMaHHA  MileH3sii, niaTBEPAXEHHS KkBanidgikauii,
NpoMeCIinHNN PO3BUTOK i T. iH.).

Professional portfolio 3HagobuTbCst BUNYCKHUKAM:
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— npu nepexoai BiA4 HaB4aHHA [0 pobotn (y GaraTbox KpaiHax HasiBHICTb
npodecinHoro noptconio € 060B'AI3KOBOK YMOBOK OTPUMAaHHS TiLeH3ii Ha nNpaBo
npautoBaTtn hapMaueBToM, NpMYOMy BCi MOPTAONio axiBuiB € «BiaKpUTUMNY, 60
PO3MILLYOTBCH Ha CanTi opraHy, yNnoBHOBaXXEHOro BUAaBatu nileHsil);

— Mpu NpauesnawTyBaHHi (TOBHe NopTdonio Moxe ByTn nerko aganToBaHUM
A0 BUMMOI KOHKPETHOT BaKaHCii, Ha fKy npeteHaye daxiBelb, Ta/abo A0 ouvikyBaHb
poboToaasus);

— NPOTArom yciel npodecinHol Kap'epu.

Brnposagxytoun koHuenuii CPD i LLL y Buwwy pbapmaueBTUYHY OCBITY B YKpaiHi
NMBH3 «KniBcbknin meanyHmnin yHisepcuteT» (KMY) WOpiYHO y4OCKOHANE OCBITHIO
nporpamy Ans capmauesTiB. Tak, Buknagadyamun cpapmaueBTUYHOrO hakynbTeTy
po3pobneHo Ta BUKNAOAKTLCA HOBI AUCUMNIIHW: «YNpaBniHHA Kap'epolo» Anis
ctygeHTiB 1 Kkypcy; «[naHyBaHHA kap’epu» Ta «CouianbHa B3aemopis: npoBi3op-
nikap-nauieHT» ans CTYLEHTIB 4 Kypcy; «[lposi3op B poni
MeauYHOoro/cpapmaueBTUYHOMO NpeAcTaBHMKa» — K BapiaHT pO3BUTKY Kap’€pHOro
LWNAXy Ans CTyAeHTiB-BUMNYCKHMKIB. Bei Ui gucumnniHn iHTerpoBaHi mMixx coboto nig
3aranbHO Ha3Bow «Po3BUTOK kap’epwuy»; BCi BOHM [JonomaraiTb CTyAeHTam
obmipkyBaT cBOO ManbyTHIO Kap'epy Ta NpodeciiHUA PO3BUTOK, OLIHUTU BRacHi
AOCArHeHHs1 nig Yyac HaB4yaHHa B KMY, cknactu npodoeciiHe enekTpoHHe NopTdonio
(professional e-portfolio) Ta nigrotyBaTnca 4o caMoCTIMHOMO NpaueBnallTyBaHHS.

OpHieto 3 TeMm, WO BUBYAETLCA Y BCIX IHTErPOBaHUX ANCLUUNIIHAX, € BaXIUBICTb
po3pobku npodecinHoro e-portfolio gna posbynosn kap’epw. ig yac HaB4YaHHS
CTYOEHTW OTPUMYIOTb 3aBaHHs NiarotysaTtu BnacHe professional e-portfolio. MeTtoto
LbOro 3aBOaHHS €:

— [OMOMOrTKM CTygeHTaM npoaHanisyBatm Ta 3adOKyMeHTyBaTW CBOE
npodyecinHe 3pOCTaHHA 3a nepiod HaB4YaHHA B KMY;

— YCBIAOMUTY CBIii NPOdECINHNIA PO3BUTOK SIK 6e3nepepBHUI NPOLLEC NPOTSArOM
YCbOro XWUTTS, @ TaKOX HEOOXiAHICTb MOCTIMHO LOKYMEHTYBATU MiOBULLEHHS PiBHSA
cBO€i KkBanidikauii Ta npodgecinHoro 3pocTaHHs (30uMpaTu Ta BRNOPSAKOBYBATU
Aokasn);

— nigrotyBaTtucsa Ao cnisbecign 3 noTeHUinHnmM poboToaaBLeM.

Mpn nigrotoBui professional e-portfolio 3acTocoBYeTbCS BiNbHWUA  NigXia:
CTYOEHTU OTPUMYIOTb 3aranbHi pekomeHAauii wopo nigbopy martepianis (€ psa
000B'sI3KOBUX €NIEMEHTIB), ane B LjifiloMy BOHN HE 0OMeXeHi Hi y BUbopi 4oaaTKoBMX
MaTepianiB, aHi 3acobax ix oopMneHHs Ta npe3eHTauii. Mn BBaxaemo, WO ue
crpusie NposiBy CTyAEHTaMMn KpeaTMBHOCTI Ta HECTaHAAPTHOCTI MUCIEHHS.

Bci cTygeHTM oTpymMmyoTh AeTarbHi iIHCTPYKUIT Woao cknagaHHsa professional e-
portfolio Ta nepenik enemMeHTIB, AKi MOXXHa 4O HbOro BKNKOYaTH:

— nepcoHanbHa iHdopMauis: pestome, Bigeopestome, aBTobiorpadia, CV,
camoBigeonpeseHTauia (kopoTka po3noBigb Npo cebe — pitch);

— pe3ynbTaTu HaBYaHHA (Hanpuknag, nepesnik OCHOBHUX 3aBepLUEHMX
ANCUNNAIH, KYPCOBUX i AUNNOMHUX POBIT);

— npodpecirHa kBanigikauia: ouiHka 3HaHb, YMiHb | HABMYOK, Nepenik haxoBux
KOMNeTeHUin, Aunnomu, niueHsii Ta ceptudikaTy;

— NpaKkTU4HWIA JOCBIA: iHopMaLia Woa0 BUPOOHMYNX NPAKTUK | CTaXKyBaHHS,
poboTK (NOCTiMHA, TMMYacoBa, 3a KOHTPAKTOM, 3 YACTKOBOK 3aWMHATICTIO i T. iH.),
BiJOMOCTi NPO BOSIOHTEPCLKY OiANbHICTb i T. M.;

— HayKoBO-AocCrnigHa AiAnbHICTb CTyAdeHTa: poboTa cTygeHTa B HayKOBUMX
CTYOEHTCbKMX TypTKax, 3BiTM NPO y4acTb Yy AOCNIAHMUBKMX NpoeKkTax, nybnikauii
(cTaTTi, TE3n), Nnpe3eHTauii/nocTepun BUCTYNIB HA NPOMINbHUX KOHdEepeHUiax i T. n.;
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— peKkoMeHAaLinHI NUCTU, XapakTEPUCTUKN, PELIEHa3Il;

— pgojaTtkoBa ocBiTa: daxoBi cepTtudpikatn (IT, nigTBEpOKEHHS pPiBHSA
BOIMOAIHHA IHO3EMHOIO MOBOI), niueHsii (BoAis), AunnoMn Ta cepTudikatm 3
no3aakageMidHol ocBiTh, e-learning modules i T. iH.;

— pe3ynbTaTu TecTyBaHHA (NpodecivHi iHTepecn, MOTMBaUifA, UiHHOCTI,
Bi4NOBIAANbHICTb, CXUNbHICTb 40 PU3NKY i T. iH.);

— BW3HaAHHS: Haropoawu, AunnomMu, rpamMoTW, Big3HaKM NepeMoXus
KOHKypCy/3aMaraHHsi, YneHCTBO B NPodecinHMX acouiauisx, ydacTb Yy rpoMagcbkin
AiSANbHOCTI Ta CTYAEHTCbLKOMY CaMOBpSAyBaHHi (CTyaeHTCbKa paja, KOMITeTu i T. .);

— [10Ka3n oCOBUCTICHOro po3BUTKY;

— cdopMyribOBaHi NpodeciviHi Ta Kap'epHi Uisi.

TepMiH BMKOHaHHS 3aBhaHHs 3 nigrotoBku professional e-portfolio — kiHeub
cemecTtpy. OuiHETLCA NOPTEONIO 32 HACTYMHUMU KPUTEPIAMU:

— «MNOBHOTa» (HasiBHICTb BCiX 0O0B'A3KOBMX €MTEMEHTIB);

— «3MICTOBHICTb» (BCi eflieMeHTU BiAnoBigaloTb NOCTaBNeHOMY 3aBAaHHI0);

— «KpeaTUBHICTb» (CTYAEHT BUSABMB CAMOCTIMHICTb | TBOpYMIA Nigxig y Bnbopi
MaTepianis, X OpOpMNeHHi Ta Npe3eHTadii, BAKOPUCTOBYBaB MyrbTUMeia).

BucHoBku. PobGota Hapg professional e-portfolio gonomarae crtygeHTam
TOYHILLE BU3HAYUTU CBOI IHTEPECU, CUIbHI Ta cnabki CTOPOHW, a FONOBHE, HAMITUTH
LWNAXM noganbLlioro npodpecinHoro po3sutky y dapmauii (Continuing Pharmacy
Professional Development, CPPD). 3pgaTtHiCTb C€aMOCTIMHO nnaHyBaTu CBO€E
HaBYaHHA Ta CTaBUTU Kap'epHi UiNi — AyXe BaXnuBi HaBUYKK, SIKi JOMNOMOXYTb
BUMYCKHMKaM B X noganbLuin JisnbHOCTI. 3 Wiel Tovkn 3opy professional e-portfolio
MOXHa BBaaTu iHCTPyMEHTOM po3BUTKY (development tool).

Po3pobka BnacHoro professional e-portfolio fonomarae:

— cmydeHmam — Binbll CEPMO3HO CTaBUTUCA A0 HaB4YaHHs, ocobnveo, OO
PO3BUTKY HEOOXIOHUX NPOdECIHUX HABUYOK,;

— e8uknada4am — Oinbll [eTanbHO aHanizyBaTu Ta OLiHOBaTM pPiBEHb
Ni4rOTOBKW Ta KOMMETEHTHOCTI CTYOEHTIB, a TakoX Nporpec y HaBYaHHI KOXHOro 3
HUX;

— pobomodasusiM — 6inbll TOYHO OUIHIOBATU 30aTHICTb Ta TOTOBHICTb
ctygeHTta/BmnyckHuka BH3 oo npodecinHoi AisnbHOCTI.

Mg 4Yac HaByaHHA Ta nicna  3akiHYeHHa KMY  cTygeHTn  3MOXyTb
BMKOpUCTOBYBaTK cBOE professional e-portfolio:

— B npoueci npauesBnawTyBaHHA (Hanpuknag, Hagawuyu OOCTYn A0 HbOro
poboToaaButo — 0o abo nicna cnisbecign);

— Npwv NigroToBUi OO iHTepB'to 3 poboToaaBuUeM;

— OnAa nogarnbLoro npodecinHoro po3suTKy nicnga 3akiHyeHHa KMY;

— NpW 3anoBHEHHI CBOIX NpociNniB Ha canTax 3 NOWyKy poboTu, a TakoX Y
npodecinHnx couianbHUX Mepexax (Hanpuknag, www.linkedin.com; www.xing.com;
http://profeo.ua) i T. n.

HactynHum etanom BRnpoBagkeHHs TexHonorii professional e-portfolio y
HaByanbHu npouec B KMY wMoxe crtatM 1i noegHaHHA 3  iHdopmauinHo-
KOMYHIKaTUBHUMW TEXHOMOrAMN B YMOBaXx KapaHTUHY Ta CTBOPEHHS creuianbHOro
moaynto Ha nnatgopmi Google class. Takox nepcnekTMBHUM HaNPSIMKOM € po3pobka
Ta opraHisauisi TPeHiHriB Ana HaykoBo-negaroriyHnx npauisHukisB KMY 3 po3pobku
nopTdorio BMKagaya (ans ix npeseHTtadil y BiAKpUToMy JOCTYnI).
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YKPAIHA

®yHKLiOHaNbHI 3aXBOPOBAHHSA OpraHiB TpaBrieHHsA 3anMaroTb ocobnuee micue
cepen ycix XxBopob LYHKOBO-KULIKOBOrO TpakTy (LLUKT). ®yHkuioHanbHi posnaau
LWKT — ue pisHOMaHiTHi KOMBiHaUii XPOHIYHUX Ta/un peumanByOYMX CUMNTOMIB, SKi
YyacTo CBigyaTb NPO NOpyLEeHHA pyxoBoi yHKuiT Ta yytnueocTi LWKT. He Hecyun
3arpo3n AN OKWATTS, BOHM 3HAYHO MOTipWyloTb WMOro fAKicTb. Hanvacrtiwe
oyHKUIOHamNbHI 3aXBOPIOBAHHA 4iarHOCTYOTh B OCI6 MONO4Oro npauesgaTHoro Biky
(20-45 pokiB). Lle cnpnumnHsae Benuki eKOHOMIYHI 36UTKM AN CycninbCTBa, OCKINbKM
MOLLUMPEHICTb AMCNENTUYHNX CKapr cepea Ao0pOoCnoro HaceneHHsa gocsrae 45% (xo4va
3a MeN4YHOI LONOMOroK 3BepTarTbes nue 0o 25% nauieHTis).

CyyacHi npuHUMIM niKyBaHHA YHKUIOHANbHUX po3nagiB nepenbdayatoTb
KOMMMEKCHNUA Ta MOCNIAOBHUW nNigxig 3 ypaxyBaHHAM YCiX eTionaToreHeTUYHUX
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MeXaHi3MiB pPO3BUTKY KOXHOI popmu. 3a BiOCYTHOCTI eeKkTy Big opraHisauinHux
3axofiB Ta AietoTepanii 4O KOMMNSEKCY NiKyBaHHA A04al0Tb MeaMKaMeHTO3HYy abo
giToTepanito. 3 ornsay Ha 3Ha4YHy posib MeTeopu3My B peanidauil yHKUioOHanbHUX
posnagis WWUKT, ocobnueo B Agiten paHHbOro Biky, cepe 3acobiB MeankameHTO3HOro
niKyBaHHS HanBinNbL LWMPOKO BMBYAKOTLCA Ta OBGroBOPHOKTLCA NikapCbKi 3acobu Ha
OCHOBI CUMETUKOHY.

3 MeTOol NiKyBaHHS MeTeopu3My Ta KULLKOBUX KOJSTIbOK Y HOBOHapPOKEHUX Ta
AiTen paHHbOrO BiKY TPaAWULIMHO LUMPOKO BUKOPUCTOBYHOTL GoiTOTEpanito (Tpas’aHi vai
Ha OCHOBI poMallKM, eHxent, Kpony, M'ATM nepueBoi Towo). HanbinbL
e(PeKTUBHUMIN cepep, NiKapCbKMX POCITMH BBaXaloTb Kpin Ta peHxesnb. Bigomo, o ui
POCMNHN MakTb BITPOriHHY, CMA3MOMITUYHY, 3acnokinnmMBy Ao, MOKpaLyTb
npouecu TpaBneHHs, YNHATb M’ KU NOCNabnoYnin edpekT.

MpakTnu4HO BCi KOMBIHOBaHI NpenapaTh Ha OCHOBI CUMETUKOHY MICTSATb eqipHi
onii nikapcbknx pocnuH (kpony abo deHxento). Ak i Byab-akuin NpoaykT, edipHe
Macno oeHxens MoXe 3aBaaTu 340POB'I0 NIANHN LWKOAW: aneprivHi peakuil (Bucvn,
cBepbix i po3gpaTtyBaHHS LLKipW); Npobnemu 3 ANXaHHAM (Lie CTOCYETbCS HEMOBIIAT
Ta MantokiB 40 5 pokiB).

B 3B'da3ky 3 uum, meToro poboTn CTano CTBOPEHHS HOBOrO e€(EeKTUBHOIO
KOMBiIHOBaHOro nikapCbKOro npenapaTy 3 CUMETUKOHOM Ta €KCTPaKTOM (heHXeno y
doopmi Kpanenb AN nikyBaHHA (PyHKUiOHaNbHUX NOPYLUEHb KULIEYHMKA.

Mpn cTBOpEHHI nikapcbkoro 3acobi y d¢opMmi Kpanenb ANA BHYTPILWHLOMO
3aCTOCyBaHHA HaMW NpoBeAeHi AOCNIKEHHHA, WO ChpAMOBaHI Ha OTPUMAaHHS
roTOBOro NPOAYKTY MEeBHOI B'A3KOCTI 3 [A0AaBaHHAM [JOMOMDKHUX peyvoBUH. [lpu
LUbOMY HaMM OCHOBHY YyBary akueHTOBaHO Ha OCHOBHI CrMOXWBYiI BNacTUBOCTI
NPOAYKTY, 30KpeMa CMak, Konip Ta B’a3kicTb. Mpn po3pobui KomGiHOBaHUX Kpanenb
Ha OCHOBI MOEAHAHHS CUMETUKOHY Ta eKCTpakTy (peHXeno BMKOPUCTOBYBasM
HACTYMHi OOMOMDKHI pevyoBMHU: rigpokcunponinuentonosa (perynatop B’S3KOCTI);
COEBUN NEUUTUH (emMyrnbraTtop); cykpanosa (KOPUreHT CMaky); CyMill HinariHy Ta
Hinazony (KOHCepBaHT); NWMOHHA Kucrota (perynsatop pH) Ta TpunoH bB
(cTabinizatop).

Bubupatoum SOMOMiKHI pe4OBUHU ANs po3pobKku cknagy Kpanesnb , METO €
3anobiraHHA HecTabinNbHOCTI y npoueci 36epiraHHs, aka Moxe B6yTy di3nKO-XiMIYHOT
(po3wapyBaHHs emynbCii YM BuMNagiHHA ocafgy) Ta GionorivyHoi (mikpobionoriyHa
ynuctoTa) Npupoaun, NpUTaMaHHMX Ui NiKapcbKin popmi Ta KOperyBaHHS CMaky i
3anaxy. BuKopucToByHUM KOMMMEKCHWW Niaxia y BMOOpPI AOMNOMDKHMX PEYOBUH,
MOXNUBO 3abe3neynT NPUNHATHI OpraHONENnTUYHI O3HAKWM, BUCOKY BiogOCTYMNHICTb
npenaparTy, Wo po3pobnsaeTbCs, a TakoxX Moro ctabinbHicTb [1, 2, 3].

Hamn npoBefeHO OOCNIOKEHHSA 3 BUBYEHHA KOMMIIEKCY AONOMDKHUX PEYOBMH,
npoBegeHo ix BMOIp Ta OOrPYHTOBaHO KOHUEHTpauilo Yy po3pobui cknagy
KOMOIHOBaHUX Kpanenb Ans BHYTPIWHbOrO 3acTocyBaHHA. [Ana uboro, 6ynn
BUrOTOBMEHI Ta AOCMIOXeHi 3pas3ku Kpanenb 3 Pi3HOK KOMOIHaUie AO0MOMIKHUX
pedoBuH. Npu mMoaentoBaHHA 3paskiB HaMW 3aCTOCOBAHO TiAPOKCUNPONINLENonosy,
ska OOCUTb LUMPOKO BUKOPUCTOBYETBCA [ONs1 PerynoBaHHS B’SI3KOCTI FOTOBOro
npoaykTy. Kpim Toro, ans ogepxaHHsa ctabinbHOI eMyNnbCINHOT CUCTEMI CUMETUKOHY
y BOAi BMKOPWUCTAHO ©e3neyvHuii emynbratop COEBUA NELMUTUH, SKUA NPU NEBHUX
KOHLEHTpaUisX 403BOMNAK0 OTPMMATK CTIKKI eMynbCil TUny onisi-eoaa.

Y npoueci npoBegeHx AOCNIIKEHb, BU3HAYaNUCb Taki NOKa3HUKM AKOCTI, SIK:
AVHaMiYHa B’A3KICTb po3pobnieHnx 3paskiB Kpanenb, IX KOMnoigHa Ta TepmivHa
cTtabinbHiCTb, piBeHb pH, LWiNbHICTb, 34aTHICTb A0 MiHOraciHHA, Ta CROXWUBMI
XapaKTEPUCTUKM.
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BucHoBku. 3a nposegeHvMn pocrnigxkeHHamu ©Byno obpaHo onTumanbHy
KOMMNO3uLito cKragy KOMBiHOBaHMX Kpanernb CUMETUKOHY Ta eKCTpakTy eHxento. Y
xo4i hapmaueBTMYHOI PO3pobKM [OChifKeHi CTadii BUrOTOBIIEHHSA NiKapCbKOro
3acoby — NpuUroTyBaHHsA MacnsaHoi Ta BOAHOI (has, BBe4eHHS 40 BOAHOI hasn ryctoro
eKCTpakTy deHxen Ta oTpuMaHHa emynbceil. OgepxaHi Kpanni  MNOBHICTHO
Bi4NOBIAalOTb PO3pOBeHNM cneundikauinHMM XapakTepucTukam.
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METOOAUKA BUBYEHHA COLl,IAﬂbHOII' FOTOBHOCTI A0
HABYAHHA B WWKONI AITEU 3 MNOPYLUEHHAMMU
IHTENEKTYAJIbHOIO PO3BUTKY

ORCID ID: 0000-0001-6191-1068 Yob6aHsaH AHHa BapyxaHiBHa
KaHZ. NCUXOr. HayK, CTapLUMii BUKNagay kadeapw crneLiansHol Ta iHKNH3UBHOI OCBITU
Cymcbkul OepxxasHul nedazoeiyHul yHisepcumem imeHi A.C.MakapeHka

YKPAIHA

OpraHi3oBytoun OOCHIMKEHHA, MU CriMpanucs Ha MNPUHUMNM MOPIBHANBHOMO
nigxony, siki 4O3BONAOTb TOYHILLE BUABUTU pPiBEHb Ta 0COBNMBOCTI CPOPMOBAHOCTI
coujanbHOI TFOTOBHOCTI [0 HaBYaHHS Yy [AiTenW CcTaploro [AOLUKINIbHOro BIKY 3
MNOPYLUEHHSAMMW HTENEKTyanbHOro PO3BUTKY MOMIpHOro ctyneHsa (0ani - MIP TC)
MOPIBHSAHO i3 AiTbMM, WO MakTb MOPYLIEHHSA iHTENeKTyanbHOro pPo3BUTKY J1erkoro
ctyneHsi. OpraHi3oByouM  OOCNIAHO-eKCnepuMeHTanbHy poboTy 3  AiTbMuM
OOLWKINbHOro BiKy, kKepyBanucsa Hakazom MOH «[po 3atBepakeHHs MNonoxeHHSa npo
MCUXOIOriYHY CnyX6y cnucTtemmn ocBiTH YKpaiHu».

[liarHOCTUYHNI KOMMNNEKC Ansi BUSIBNEHHA — ocobnmeocTen hopmyBaHHS
couianbHOl rOTOBHOCTI [0 HaBYaHHA [LiTEA CTaplioro AOWKINIbHOro  BiKy
3 NOPYLUEHHSIMW IHTENEKTYarbHOro PO3BUTKY NMOMIPHOMO CTYMNEHSA MO KOMMNOHEHTaMU:
coujanbHa KomnemeHmHicmbs (CK) 3a KOTHITUBHUM KpUTEpPIiEM 3a Takumu
MOKa3HMKaMn K couianbHWA iHTENEKT, 3HaHHS nNpo cebe Ta CBOE Micue Y CBITI,
YSIBAIEHHA MpO couianbHi HOpMK, npaBuna, PO3YMIHHS couianbHOI AiMCHOCTI,
cniBpobiTHMUTBa («MeToanka cnocTepexXeHHs 3a OiANbHICTIO AiTen nig Yac 3aHATb,
BUKOHAHHA PEXWMHUX MOMEHTIB (y rpi, BINbHOMY CRifKyBaHHI, NPOrynsHui)
AiSANbHOCTI); PO3yMiHHSI couianbHOI AiNCHOCTI, cniBpobiTHMUTBa («MeToamka OLuiHKK
PiBHSA coLianibHOro po3BuUTKy aiten» A. 3akperiHa); 3a onepauinHuM KpuTepiem, Lo
BM3HA4YaBCA 3a TakKMMW TMOKas3HWKaMW HAK afdeKBaTHICTb MNOBEdiHKM AUTUHU B
3HanOMiI/He3HaNOMIN cuTyauii, aaeKBaTHICTb BUKOPUCTAHHA NPeaMETIB OTOYEHHS,
3abe3neyeHHs 3BOPOTHOrO 3B’A3KY iHAMBIA-IHOMBIA, iHAMBIO-rpyna, rpyna-rpyna
(MeTtoauka «CninbHe COPTYBaHHA» I". BypmeHcbka); KOMyHiKamueHa
komnemeHmHicmbs (KK) 3a KOrHITUBHO-MOTMBALINHUM KPUTEPIEM 3a TakuMu
NoKasHMKaMn $IK nNpakTUyHa rOTOBHICTb AWUTMHW OO0 MNEBHOro BUAY KOMYHiKauil
3 gopocnummn 1 ogHonitkamu («MeToguka [OCRIMAXKEHHS CTaHy iMNPECUBHOIO,
EeKCMPEeCUBHOrO MOBIIEHHS W 3acobiB anbTepHaTMBHOI KOMyHikauii» |. Araesa,
J1. JlonaTiHa); nparHeHHs 4O B3aEMOAIi, 34aTHICTb BUKOPUCTOBYBATN BUAW B3aEMOAIT
(«MeToguka crnpsiMmoBaHa Ha BWBYEHHS NPOBIAHOI  (hopMM  CRINKYBaHHS
3 gopocnumu» O. CmupHoBa, X. begenbbaesa, A. Py3sbcka); 3a noBediHKOBUMM
KpUTEpiEM Ta TakMMu NoKasHMKaMu SK BMOIp agekBaTHMX CNocobiB CrinKyBaHHS
(BepbanbHi Ta HeBepbarnbHi 3acobu cninkyBaHHSA), BUGIp €TUYHO-LIHHICHNX 3pas3KiB
nosediHkn (Metoanka «KapTuHkn» O. CmupHoBa).

MeTol KOHCTaTyBanbHOro eTany ekcnepuMmeHTy Oyno BUSBNEHHA PpiBHSA
chopmoBaHOCTI couianbHoi roToBHOCTI B Aiten 3 NP INC BigcTanictio 40 HaBYaHHS
B LUKONI BiANOBIAHO A0 BM3Ha4yeHmx Hamu i cknagosux (KK, CK).
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3aBaaHHA KOHCTaTyBanbHOro eTany ekCnepuMeHTy nonsranv B Tomy, Wwoo:

1. Buasutu piBeHb chOpMOBaHOCTi KOMYHIKATUBHOI KOMMETEHTHOCTI B CTapLUnX
[AOLLKINbHUKIB i3 MOPYLUEHHAMM iHTernekTyanbHoro po3suTky B NC i X ogHONITKIB i3
NOpYyLUEHHAMM iHTEeNeKTyanbHoro po3suTky B J1C.

2. Bnuasutu piBHIi CHOPMOBAHOCTI couianbHOI KOMMNETEHTHOCTI Yy CTapLumx
AOLUKINIbHUKIB i3 NOPYLUEHHAMM iHTenekTyanbHoro po3suTky B C i IX ogHONITKIB i3
NMOPYLLUEHHAM iHTeneKkTyansHoro po3suTtky B J1C.

BignosigHo [0 nocTtaBneHol MeTu 1 3aBAaHb KOHCTATyBarbHOIO eKCNepuMeHTy
O6yno pibpaHo koMnnekc AiarHOCTUYHMX METOAUK, CNPAMOBAHWX Ha BUBYEHHS
KOMMOHEHTIB  couianbHOl TOTOBHOCTI A0 HaB4YaHHA 3a BuaineHumm B
eKcnepuMeHTanbHin Mogeni nokasHukamun. [ns aiarHOCTUKM PiBHSA  couianbHOl
rOTOBHOCTI [0 HaBYaHHA Yy LWKOMi [4iTen CTaploro  OOLWKISIbHOro  BiKY
BMKOPUCTOBYBANNCA METOAMUKW, SKi BUSBNAOTb K CyO’€KTUBHI (BHYTPILLHI), TaK i
06’€KTMBHI (30BHILUHI) YNHHUKM (DOPMYBaHHS COLianbHOI FOTOBHOCTI 4O HABYaHHS B
LLKOSI.

[Ona BUABMNEHHS 3HAYYyLWOCTI OTPMMaHUX pes3ynbTaTtiB 6yno 3acTocoBaHO
6araTodyHKLIOHaMNbLHUN CTaTUCTUYHUI KPUTEPIN @ — KyTOBE NepeTBopeHHs dilepa.
Y pesynbTaTti oBYMCMOBAHHA 34iMCHIOBaNocs 3a BigNoBiAHUM  anropuTMoM,
BENNYMHOK KYTY @ AN1S Pi3HMX BiACOTKOBMX YACTOK i Tabnmueto KpUTUYHUX 3HAYEHD.
OTpumaHi emnipuyHi gaHi nopiBHOBaNUCA BIgMOBIAHO A0 Tabnuui KPUTUYHUX
3HaYeHb.

OcobnuBy yBary B HawoMy OOCHIAXEHHI M1 nNpuainunn nigdbopy AOCTYMNHOroO
MaTepiany W obnagHaHHA LN BUKOHAHHS AiarHOCTUYHMX 3aBAaHb. Hapasanu
nepesary [iarHOCTUYHOMY IHCTPYMEHTapilo, S$KUMA [gonomaraB CTUMYISOBaTU
BUKOHAHHA AiarHOCTUYHOro 3aBAaHHsA. O4HMM 3 OCHOBHMX MOMEHTIB Yy opraHisauil
NcMXonoro-neaaroriyHol 4iarHOCTUKN OiTEN i3 NOPYLUEHHAMM IHTENEKTY € akTUBi3aLis
X aKTMBHOCTI.

Y npoueci opraHisadii KoHCTaTyBarbHOro etany AOCNiKEHHA, a came nig vac
HanaromXeHHs cnisnpaui 3 OUMTUHOK CcTaploro gowkinsHoro Biky 3 [P T1C,
aKLEHTYEMO yBary Ha BCTAHOBJIIEHHI €MOLIMHOIO KOHTaKTy K LeHTpasibHOI NaHKu
CTaHOBMEHHSA Y ANTUHN MOTUBALIMHOI cdhepu.

Mig yac koHCcTaTyBarnbHOro etany LOCHIIKEHHS:

— Byno po3pobneHo kpuTepii Ta nokasHuku piBHiB ccpopmoBaHocTi KK n CK
AiTeN cTapLloro AOLWKIifNbHOMo BiKY 3 MOMIPHOK PO3YMOBOIO BiACTanICTHO;

— 6yno nigibpaHo n aganToBaHO METOAMKM BUBYEHHS pPiBHIB cdhopMoBaHocTi KK
n CK giTen ctapLuoro AoLWKifIbHOro BiKy 3 MOMIPHOK PO3YMOBOIO BiACTanICTIO;

— 6yno pospobneHo npotokonu obctexeHHa KK i CK gitem COB i3 MIP MC vy
3aKknagax gOLKiNbHOI OCBITH.

B ocHoBy opraHisauii gocnigkeHHs Gyno noknageHo iHAMBiAyanbHWUA nigxia,
WO CrpuAno BCTAHOBMEHHKD €eMOUINHO MNO3UTUBHOMO KOHTaKkTy 3 AUTUMHOK
" NO3UTUBHOIO CTaBfEHHA OUTUMHU OO0 3aBAaHHSA, ANdepeHLinoBaHOMY NOACHEHHIO
XapakTepy 3aBAaHHA ANs OTPUMaHHA AaHuX. 3 MEeTOH BUBYEHHS OCOBNMBOCTEWN
cdpopmoBaHocTi KK i CK giten ctapLuoro goLwkinsHoro Biky 3 [NPB 6yno BukopucTaHo
M iHWI mMeToaM OOChiMKeHHs: negaroriyHe cnocTepexeHHs, decign 3 6atbkamu n
negaroramu, aHkeTyBaHHA 6aTbKiB i negaroris, BUBYEHHSA JOKYMeHTaLii

IMig Yyac KOHCTaHTyBarnbHOro etany AOCHIIKEHHS AiTen CTapLoro AOLWKINIbHOro
BiKky 3 [1IP [NC BukopncToBYyBanucs pisHoOMaHiTHi 3acobu HAOYHOCTI, AKi CTUMYIOBanu
0COBUCTICHY W ni3HaBarnbHY aKTMBHICTb, MIATPMMYBanM Ta CNpAMOBYBanu
KOMYHIKaTUBHY AisiNbHICTb, JO3BOMANN NiATPUMYBaATU iHTepecC A0 3aHATb, AOHOCUTU
AiarHOCTUYHUIA MaTepian y uikasin | 4OCTYMNHIN opMi: 3acobu Hao4yHO20 Mamepiarny,
AKi  BMKOPUCTOBYBanNucA nMig 4Yac [OCHIOKEHHS, No4inanuca Ha Taki rpynu:
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HaTyparnbHi, 06’€MHI, OMAAKTUYHI irpawky, rpaddivyHi HAOYHI MOCIOHUKN: KapTUHKM,
Tabnuui, cxeMn. HamyparsbHi Ha04YHI MOCIGHUKU: NpeaMeTNn HanbNUXKXYoro OTOYEHHS:
0BOMi, PPYKTN, 0OAr, B3yTTH, 3aCO0M ririeHn (M1no, WiTka, pyLwHUK, rpebiHelb), nocya
(Tapinka, yawka, noxka), mebni (CTin, cTineyb) TOLLO, AKi cneuianbHO NiabupatTbes
AnNsa OiarHOCTUYHOro 3aHATTS abo 3a HMMKM BedeTbCsl CNOCTepeXeHHs nig 4ac
PEXUMHUX MOMEHTIB, NPOTrynsHOK.

Cnucok BUKOPUCTaHUX mKepen:
[1] Mpo BHeceHHs 3MiH [0 [MonoxeHHs npo ncuxomnoriyHy cnyxby cuctemu ocgitu Ykpainu (2009).
IHpopmauitiHud 36ipHUK MiHicmepcmea ocsimu i Hayku Ykpainu (33), 16-31. Kuis: lNegaroriyHa npeca’
[2] 3ak, I.T. (2014) MeToamka obcriesoBaHMs coLmMarnbHO-ObITOBLIX HABLIKOB Y AETEN MIAALLErO AOLWKOIbHOIO
BO3pacTa C YMEPEHHOM 1 TSXKENON YMCTBEHHOW 0TCTanocTbio. CneyuasnsHoe obpasosarue. (33), 52-59.
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MIFPALUIVMHA KPU3A TA PIBEHb LLACTSA B ITAII.
AONHAMIKA TA 3B’A30K

HocoBa OneHa BonogumupiBHa
3000yBay BULLIOT OCBITU (bakynbTeTy couionoril
Kuiscbkuti HaujioHanbHuUU yHisepcumem imeHi Tapaca Llleg4yeHka

HAYKOBWI KEPIBHUK:

BabeHko CBiTnaHa CepriiBHa
KaHZ. couion. Hayk, OOUeHT Kadheapw couianbHUX CTPYKTYp Ta coLianibHMUX BiQHOCUH
Kuiecbkuli HayioHanbHuUl yHisepcumem imeHi Tapaca Llleg4yeHka

YKPAIHA

NoctaHoBka npobnemu. Lllacta € COLl,iOKyJ'IbTypHI/IM deHOMEHOM,
o0’ €AHYI0HMM Pi3Hi acnekTu couianbHOT peanbHOCTI, KOXEH 3 AKX BaXXMUBUN SK AN
0|<pe|v|0| NOOVHW, TaK | ANs cycninbCcTBa B Uiniomy. Tomy aKTyaJ'IbHICTb AOCTioXeHb B
Lin obnacti BM3HAYaeETbCA $SK NPUPOAHUM BaKaHHAM KOXHOI MoAUHU ByTu
LlacnuemMm, Tak i y Bi4nNoOBigb HA 3BEPHEHHSA COLiyMYy, apke 3MiHa 3arafnibHoro piBHA
LLACTa HacefleHHs MOoXe BUCTynaTu B SKOCTI iHAMKaTopa YycniwHocTi abo
nNpoBanbHOCTI GaraTbOX OepxaBHWUX piweHb i gin. Hanpuknaa, HeegeKTUBHICTb
coujiaribHO-eKOHOMIYHOT NOSIITUKM YacTo NPU3BOAUTL 0 AenpuBaLil oKpemux rpyn
HaCemneHHs, a 3Ha4YNTb, | 3HWXKEHHS PIBHA LACTS | eMouinHoro komcopTy [5].

OpHiero 3 uinen couianbHOI NOMITUKN € NiABULLEHHSA AKOCTI XUTTS HaceneHHs
perioHy, Cy6'eKTUBHI OLHKM SIKOro MpeacTaBrieHi piBHEM LWACTa i 3a40BOSIEHOCTI
XnTTaMm. [aHi nokasHuKKM BigoOpaXKalTb BaXNNBY XapaKTEPUCTUKY XXUTTS PErioHy -
coujanbHe 300pOB'A HaCerneHHs, a TakoX BNMBaKOTb Ha CMNPUUHATTS couianbHO-
€KOHOMIYHMX | NOMITUYHMX npoLeciB, MOB'A3aHi 3 piBHEM [OBipU i NPOTECTHUM
noTeHuianom.

B OCHOBY iCHyHOUMX KOHLEMUiM LacTa npu BCiM X BiAMIHHOCTI noknageHa
3a40BOMEHICTb NOTPED BUABNEHHS MOXINUBOCTI AOCATHEHHS MeTU. Tak, B pamMmkax
napagurMm LOOCSAMHEHHS WacTsa vyepe3 OOTpMMaHHA GanaHcy Gont i Haconogu B
XUTTi NIOAVHW NEXUTb MPUNyLWeEHHA npo Te, wo 6yab-ska notpeba iHAovBiga
BUKINMKaHa HecTayeto Yorock [3]. BignosigHo, YiM BULLEe 3araribHa He3aOBOSEHICTb
XUTTAM, TUM Binblue WwacTs B AKOCTi KOMMNEHcaLUil NPUHOCUTL 3a40BONEHHS NOTPE6.
B ocHoBi iHWOro nigxoAy - Teopil 4iSNbHOCTI - LWACTS BU3HAYAETLCA AK CTaH, CYynyTHE
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NIOACBLKOI  AiSANbHOCTI, SKWO iHAMBIQyanbHi 34iGHOCTI BignoBigalTb 34iGHOCTAM,
HeoOXigHMM ANs BUKOHAHHSA OaHOT AisnbHOCTI [2].

Mirpauis Mae Benukum BNivMB Ha XUTTA KpaiHu. Mirpadis 3Ha4yHO BrnnuBae Ha
rnodanbHy NOMITUYHY i couianbHO-EKOHOMIYHY CUTYyaUito, i 0COBNMBO B TUX KpaiHaXx,
AKi BigdyBalOTb TUCK iMMIrpaudiHMX NOTOKIB, Ae MirpauinHa cdepa € OfHieto 3i
CKITaZloBMX HauioHarnbHOT NoniTUKA. Bnnveae Ha iCHYIoYi LiHHICHI Ta KinbTypHI Moaeni
cycninbcTBa. CnpuynHioe abo akTUBI3ye PiI3HOro poay AEBiaHTHI PyXu Ta cTUrMadito.
Axkwo 306pasnTtn ue y BUrMALI HOMOSOrYHOI Mepexi, TO BMAMB Mirpauii MOXHa
300pasnTu Tak:

[ CycnineHi HacTpol ]

X

=3

Kynetypa

Puc. 1. HomonoriyHa mepeXxa KOHCTPYKTY «Mirpauis»

ToMy ronoBHMM MUTAHHAM OAHOrO aHanidy € — 4Yn BNAuBae Mirpauisi Ha piBeHb
LacTa B KpaiHi. A came: YM BNMBatoTb IMMIrPaHTW Ha BigYyTTA LWAcTs rpoMagsaHamu
KpaiHu, B 9Ky NpubyBatoTb MirpaHTu.

Y paHomy aHanisi nig mirpadinHum kpmsowo €C po3yMieTbCs 3pocTaroumii
HannmMe MirpaHTiB B €C 3 MNpUMKOPAOHHUX, PO3BUTKOBMX PErOHIB Ta panoHiB
BINCbKOBMUX Ail TOLLO.

Bepyun 3a ocHOBY gocnigxeHHs BPUTAHCLKOro aHaniTMYHOro coujioncmxosora
AfpiaHa YauTa, AKun CTBOPUB iIHOEKC PIBHA WACTA rPOMaAsH, Y LLbOMY aHanisi piBeHb
3aJ0BOJSIEHOCTI XXUTTSM BKNtoYae B cebe Taki MOKa3HWKM 3 MacuBy aHUX SIK PiBEHb
320BOSMEHOCTI MOMITUYHOK Ta EKOHOMIYHOK CcuTyauigMum B KpailHi, piBHEM
AeMOKparTii, CMCTEMaMM OCBITU Ta OXOPOHM 340POB'S, TAKOX BiH BKa3yBaB Ha
BaXXIMBICTb kona 6nm3bKnx nogen, 3a40BONEHICTL BMAaCHUM 300pOB M Ta poboToto
Towo, ane mu 6yaemo 6patu A0 yBarn nuwe Ti CKNagoBi, SIKi MalOTb 3B 430K 3
Mirpauieto [6]. HomororiyHa Mepexxa kaTeropii «wacTts» npeacrasneHa Ha puc. 2.

3agoeoneHicTe
piBHeM BipuyTTa
AemoKkpatii beaneku
3agoBoneHicTs
LWacTa WUTTAM
3agoeoneHicTe

eKOHOMIYHO
cuTyauiewo

3agoBoneHicTb

noniTH4HoK
cUTyauiero

Puc. 2. HomonoriyHa Mepexa KOHCTPYKTY «LjacTa»
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[ns aHani3y 3 ycix kpaiH npeacTaBneHmMx B MOHiTOpuHry ESS Gyna BubpaHa
ITanis 4Yepes BWUCOKY akTyanbHICTb ANA Hel OaHOI TeMW Ta YiTKy CTaTUCTUYHY
npeacTaBneHicTb No pokaMm. 3rigHo 3 gaHnumu IHCTUTYTY HauioHanbHol CTaTUCTUKMY,
Ha nepuwe ciyHs 2011 poky B Itanii nepebysae 4.563.000 iHO3emUiB, YNCO, piBHE
7,5% Big 3aranbHOro HaceneHHs Itanii. Hanbinbw Benuki giacnopu cepen
iIMMIrpaHTiB: pyMyHCbka, anbaHCbka, MapOKKaHCbKa, KMTaWCbka Ta YyKpaiHCbKa.
OcTtaHHsa B 2011 poui Hanivye 200.730 ocib [4]. IcTopia pyxy iMMIrpaHTiB y KpaiHy
noyanacs we B 1981 poui, nepwa xBuns MoHiTopuHry ESS 6yna 2002 poky, konu
KoediuieHT uncTol mirpaudii y Itanii 6yB Big emHun (-1,05), octaHHa x xBuns byna
2018 poky, konu koemiuieHT ymucTol Mirpauii y Itanii Bxe cras 3,99. BignosigHo ans
BMABY AvHamikmn 6ynu B3aTi 2002, 2004, 2012, 2016 ta 2018 poku [4] (puc. 3).

. A~
4 ST

2 /

1 /

O T T T T 1
202/ 2004 2012 2016 2018

1

Puc.3. OuHamika immirpadii B ITanii

MeTo X OaHOro aHanisy € BUABUTU 3B 30K MK piBHEM iMMirpauil B ITanif,
CTaBIEHHAM iTaninuiB 0O MirpaHTiB Ta iX piBHEM wacTta. EmMnipyyHum o6 ekt —
HaceneHHsa ITanii Bikom Big 18 pokis. [NMpegMeTom — 3B 30K MiX piBHEM iMMirpauii B
ITanii, cTaBneHHAM iTaninuiB 40 MirpaHTIiB Ta iX piBHEM LLACTS.

lnoTeau:

1. YUum BULLIMM € MirpauinHUI NPUPICT HACeNEHHS 3a paxyHOK iMMIrpaHTiB, TUM
HUXYMM € PiBEHDb LLLACTHA PECMNOHAEHTIB.

2. Yum BULLMM € MirpaLinHU NPUPICT HAcesNleHHA 3a paxyHOK iIMMIrpaHTIiB, TUM
GinbLU HEraTMBHMM € CTaBIIEHHSA PECMNOHAEHTIB 40 iMMIrpaHTiB.

3.1. Yum BMLLMM € piBEHb LLIACTSA pecrnoHgeHTa, TMM NO3UTUBHILLE BiH CTaBUTbLCA
00 IMMIrpaHTiB.

3.2. YuMm HmXYMM € piBEeHb LWACTA pecrnoHgeHTa, TUM HeraTuBHilwe BiH
CTaBUTbCHA 0 IMMIrpaHTIB.

4.1. Y 3B'a3Ky 3 NigBULWEHHAM piBHA 3no4mMHHOCTI [1] B 2016-2018 pokax, unm
OesneyvHiwe BigdyBae cebe pecrnoHAEHT, TUM MO3UTUBHILLE NOro CTaBMNEHHS OO
IMMirpaHTiB.

4.2. CtaHom Ha 2002-2004 poku 4yum 6Binblue pecrnoHOeHT 3a40BOSIEHUN
CTaHOM €KOHOMIKM B KpaiHi, TUM NO3UTUBHILLE BiH CTaBUTLCS A0 iIMMIrpaHTiB.

4.3. CtaHom Ha 2012 pik Yepe3 NPUNHATTA pAay 3aKOHIB CTOCOBHO iMMIrpaHTiB,
4nm Binblue pecnoHA4EHT 3a40BOSIEHUI CTaHOM AemokparTii Ta poboTow ypsay B
KpaiHi, TUM NO3UTUBHILLE BiH CTaBUTLCS A0 iIMMIrpaHTIB.

lNnoTtesa 1. [1na noyaTky NOTPiOBHO HOpMarni3yBaTu NOPALKOBY LUKaNW BigvyTTH
wacta 3 11-tm GanbHy y 2-x GanbHy ANA Kpawoi iHTepnpeTauii pesynbTaTis.
Ockinbkn y Hac € 5 xBunb, TO ANA HOpManisadii WKanu He npaute NpaBuno «3-x
CirM», OCKIiflbKM MOKa3HUKU CepefHbOro CTaHOapTHOro BIOXWUMEHHS Y Pi3Hi pOKU —
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pi3Hi. ToMy BUKOpUCTAaEMO apupmeTuyHy HopmManisadito, ge 0-4 — Hewacnumei, a 6-
10 — wacnwusi.

Tenep 4yepes 4acToTV NEPEBIPMMO AaHy rinoTesy. Ak MoxemMo 6a4nTh Ha puc.
4., Hawa rinoTesa npo Te, WO YMM BULLMM € MirpauinHMi NpUPICT HacemneHHs 3a
paxyHOK iMMIrpaHTiB, TUM HWXKYUM € piBEHb LWACTS, NigTBEPLKYETHCA.

100% P

90% 1—

80% +—
70% +—
60% +—
50% +— _
Hewacnusl
40% +— _
B wacnwusi
30% +—
20% +—
10% +—

0% - T T T T

2002 2004 2012 2016 2018

Puc. 4. AnHamika piBHA wacTta B lTanii

FNinote3a 2. Ockinbkn y Hac € 3 3MiHHUX, SKi BUMIPIOOTb CTaBIIEHHS
pecrnoHAeHTIB Ao mirpaHTiB (B42-44), To My mornn © ix 3rpynyBatun. Ane ans uboro
NOTPIBHO cno4yaTKky NepeBipUTU YN YA MOXEMO MU cKasaTu, O BOHWU BUMIPIOKOTb
OHY i TY K O3HaKy. [Ins LbOro BUKOPUCTAEMO NOPIBHAHHS cepeHix Yepes T-kpuTtepin
He3anexHux BubIipok, ae rpynyesaTtn dygemo 3a o3Hakoro B44 (Would you say that
immigration to country bad or good for home countries in the long run?), ockinbku
BOHa € HanbinbLL 3aranbHo0. Tak nepeBipMMO yci xBuni. 3 pesdynbTaTiB aHarni3y BOHM
€ LWiNbHO i MNO3NWTUBHO CKOpPEernbOBaHi Ta 3HauYuMmi (cepegHE Ta CTaHgapTHe
BIOXUITEHHS € MakXe OOHaKOBUMM), OTXKE, MU MOXEMO 3rpynyBaTu Li 3MiHHI B OOHY
B MEXax KOXHOI 3 XBWIb Ta apudMeTUYHO HopmanidyBaTu iX y 3-x 6anbHy wkany (0-
3 — HeraTMBHe CTaBneHHs, 4-6 — HenTpanbHe, 7-10 — NO3UTUBHE).

Tenep yepes 4acTOTM MOXEMO Halla rinotesa npo Te, WO YAM BULLMM €
MirpauiiH1A NPUPICT HaceneHHs 3a pPaxyHoK iMMIrpaHTiB, TUM Oifibll HEraTUBHUM €
CTaBIIEHHA PeCrnoHAEHTIB 4O iIMMIrpaHTiB, NiATBEPAXYETLCS (pUC. 5).

100% T— ‘ i

80% T—

60% —

no3nTnseHe

40% +— B HeilTpabHe

T T

0%

H HeraTusHe

2002 2004 2012 2016 2018

Puc. 5. uHamika cTtaBneHHs Ao immirpaHTiB B ITanii
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FinoTte3n 3.1-3.2. [1ns nepeBipkM 4aHOI rinoTe3n BUKOPUCTAEMO KOMOIHALLiHI
Tabnuui, ane 3HayYeHHs B HWUX MOXe 30MTUCA Yepe3 HEPIBHOMIPHY KiNbKiCTb
PECMNOHAEHTIB Yy rpynax, TOMy 3acTOCYEMO ASi MoYaTKy KOpenAuiiHuiA aHanis i
BM3HAYMMO CUNY i HanpsM 3B S3KY MiXK CTaBfEHHSIM pecrnoHAeHTa A0 MirpaHTiB Ta
Moro piBHem wacTts. Takox 3acTtocyemMo KomGiHauinHy Tabnuuto, BM6epemo Takox
NOPIBHAHHA NPOMOpPLIiN CTOBMNYMKIB Ta MeTo BboHdepoHi.

Ak 6a4mmo 3 pesynbTaTiB B Tabn.1, Moxxemo nigTBepanTH rinoTesn Npo Te, Wo
YUM BULUMM € piBEHb LLACTS PEcrnoHAEeHTa, TUM MO3UTUBHILLE BiH CTaBUTbCA A0
IMMIrpaHTiB Ta HaBnaku, YMM HWXKYMM € piBEeHb LWAacTsa pecnoHgeHTa, TUM
HeraTuBHiLle BiH CTaBUTbCS A0 iIMMIrpaHTIB.

Tabnuus 1
KombGiHauinHa Tabnuusa 3aneXHOCTi CTaBNEeHHSA A0 MirpaHTiB Ta pPiBHA WacTa
3 2002 pik 2004 pik 2012 pik 2016 pik 2018 pik
2
®
5 He wac- wac- He wac- wac- | He wac- wac- He wac- wac- | He wac- wac-
N BUN NMBUN 1 BUN NMBUN M BUA | NnuBun 1 BUN nBNN i BUN nBUA
o 34, 74 1054 215 31a 95p 1064 5465 1164 510p
g
©
5 21% 9,4% 43% 23,3% | 42% 13,9% 62% 27,9% | 50% 24,2%
I
% 116, 6460 1274 623 36a 467 56a 1224y, 98, 1308
3
[
= 73,0% | 82,4% | 53,1% | 67,4% | 49,3% | 68,3% | 32,7% | 62,4% | 42,8% | 62,2%
I
2 9% 64a 7a 860 6a 122 9 1904 15, 2860
§ 5,7% 8,2% 2,9% 9,3% 8,2% 17% 5,3% 9,7% 6,6% 13%
Besoro 159 784 239 924 73 684 171 1960 229 2104
bOT
100% | 100% 100% | 100% | 100% | 100% 100% | 100% | 100% | 100%

[aemopcbka pospobka]

FNnote3a 4. [Ina no4atky nepeBipMMO YU LIACHO BUAINEHI Hamu CKnagosi
BMNMBaKOTb Ha piBeHb WacT4. [1ns uboro nepesipunv 3a OMOMOrol KopensuiHoro
aHanisy 4yu cKnagoBi € 3Hadywumu Ta NO3UTUBHUM [ONA YCiX XBUNb. [loTiM
nepeBipunu rinoTesy, 3acToCyBaBLUU NiHINHY perpecito:

Tabnuys 2
Pe3ynbTaTtu niHiNHOI perpecii no XxBunsam
. . Hanbinbl BNnMBoBui
Pik PiBHAHHS perpecii
dakTop
R2=0,126; 3a0BoMNeHICTb
2002 CraBneHHa = 0,146 B28" -0,094 B29" +0,050 B30+ + €KOHOMIYHMUM CTaHOM
0,004 B27" KpaiHu
R?=0,269; 3agoBoneHicTb poboTOo0
2004 CrasnenHs = -0,431 B29°-0,181 C6'+ 0,172 B30+ A i a.?HM
+0,070 B27" + 0,057 B28" ypsiay kp
R*= 0,397, 3a10BONEHICTb CTAHOM
2012 | CraeneHHs® = 0,281 B30°-0,237 C6'+ 0,116 B29'+ +0,108 ﬂeMOK aTii B KDAIH
B27" + 0,055 B28" AEMOKP P
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[podoexeHHss mabn. 2

. . Hanbinbw BnnuBoBuni
Pik PiBHAHHS perpecii

dakTop

RZ= 0,494; 5 )

2016 CraBnenHs” = -0,456 C6'+0,215 B29'+ 0,166 B28+ '”“'{STT" BNACHO
+0,161 B30 + 0,006 B27" esnekn

R2=0,392; 5 )

2018 CraBnenHs” = -0,480 C6' +0,304 B28" +0,259 B30'- - '”“'{STT" BNACHO
0,235 B29" + 0,033 B27" esnekn

[asmopcbka po3pobka]

3a 2002 pik Bnnue dakTopy BiavyTTa 6€3nekn BUSABUBCSA AYXKE HU3bKUM, TOMY
OyB BUNyYeHUn 3 perpecinHoimoaeni.

Omxe, ansa 2016 ta 2018 pokiB MOXXeMO MiATBEPAUTN riNOTE3y NPo Te, L0 YNM
GesnevHiwe BigyyBae cebe pecrnoHOeHT, TUM MO3UTUBHILLE MOro CTaBfEHHA [0
immirpaHTie. [lna 2002 poky MOXXeMO YaCTKOBO MigTBEPAMTHU rinoTesy Npo Te, Lo Y1M
GinbLle pecnoHAeHT 3a40BOMEHWIA CTAHOM EKOHOMIKM B KpaiHi, TUM NO3UTUBHILLE BiH
CTaBUTbLCA 0 iIMMIrpaHTiB, ockinbkn ans 2004 poky ue He xapaTepHo. [Ans 2012 poky
MOXeMO NigTBEpANTM rinoTe3y Npo Te, Wo YuMm Binblie pecnoHAEHT 3a40BONEHNN
cTaHOM AemMokparTii Ta poboToto ypsaay B KpaiHi, TUM MNO3UTUBHILLE BiH CTaBUTbLCA 40
iMMIrpaHTiB.

BucHoBokK. [uHamika piBHA wacta B Itanii 3anexuTb Big AWHAMIKK
MirpauinHOro MpUpICTy HaceneHHs 3a paxyHOK IMMIrpaHTiB Ta CTaBlIEHHS
PecnoHAEHTIB 0O HUX. A CTaBfeHHs PecrnoHOEHTIB A0 iMMIrpaHuiB 3anexmnTb Big
AVNHAMIKWU MirpauiiHOro NPUPICTy HaceneHHs1 3a paxyHoK iMmirpaHTiB. To6TO uYnm
BULLMM € MirpauiiHUn NPUpPICT HACeneHHA 3a paxyHOK iMMIrpaHTiB, TMM OGinbLu
HeraTUBHUM € CTaBfEHHSA PeCcrnoHAEHTIB A0 iMMirpaHuiB.
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NMPO®ECIUHA NIAFOTOBKA NENATroOris B YKPAIHI:
NCUXONON4YHMUN ACNEKT

Bownko BepoHika BikTopiBHa
BMKI1agad rncmxonoriyHnx Qucuuniid
KomyHarnbHut 3aknad suwoi oceimu « BiHHUUBKUU 2yMaHimapHo-rneda2oaidHul Korneox»

YKPAIHA

CyyacHa cuctema npocdecinHol NiarotoBkM MamOyTHIX negaroriB B YKpaiHi
XapakTepuayeTbCs MOCTINHUMK 3MiHAMK 3akoHOoAaB4Yoi 6a3n, WO BMAMBAKTb Ha
cneumdiky npouecy. [lepxaBHi perynaTtopHi TEKCTU, CNPSAMOBaHi Ha PO3BUTOK BULLOI
OCBITM YKpaiHu, aK-0T HauioHarnbHa cTpaTeria po3BuUTKY OCBITU YKpaiHu o 2021 poky
(2012 p.), 3akoH Ykpaium npo oceity (2017 p.), 3akoH npo BuLy ocsiTy (2014 p.),
MpoekT KoHuenuii po3sutky OcBiTn YkpaiHn 3 2015 no 2025 pik, Yka3 lNpe3ngeHTa
Npo Wnaxm 3abe3nevyeHHs npioputeTy po3BuTKY OCBiTM B YKpaiHi (2010 p.) Ta iHLwi
HOPMaTMBHO-NPAaBOBI aKTWU BU3HAKOTb iHTErpaLito B EBPOMNENCHKY Ta CBITOBY OCBITHI
paMKn OCHOBHMMMW OPIEHTMPaMN AN1S PO3BUTKY CUCTEMU OCBITU. Lie moxe cnyryBaTtu
nepcnekTuBoo nepebynoBn He TiNbKM CUCTEMWU BULLOI OCBITW, ane n ycix i
cknagosux. MoxHa odikyBaTv NpmMxody HOBOroO MOKOMIHHA Noaen, 34aTHUX BiflbHO
BXOOUTW OO0 CBITOBOI CMiNbHOTK, CRINKyBaTUCsA Ta peanizoByBatn cebe. Takum
4YMHOM, NpOdPeCiiHa NiaroToBka ManbyTHIX negaroris 3acnyroBye ocobnmBoi yBaru,
OCKifIbKM X MpoBigHa (yHKUiA nonsrae y popmyBaHHS, CynpoBOAi 3pocTaroyol
ocobucTocTi Ta il NiATPMMUI Y MiIHIMBOMY CYyCifbCTBI.

MpodhecinHa nigrotoBka sk npouec, LWo 3abeanevye roTOBHICTb ManbyTHLOrO
graxiBus 40 NPOdECINHOI JiiNbHOCTI, PO3BUBAE | aKTUBI3yE 3ycunng Ta npodecinHy
ceigomicTb. OcKinbKkn negaror € BaxnmBok irypoto couianbHoi cdepn sk cyB'ekT
3aranbHOI Ta npodeciHOl KynbTypu B posii  opraHizatopa, MeHemxepa Ta
0e3nocepenHbOro BMKOHAaBLUS MNedaroriyHoi AisinbHOCTI, MCUXOMOriYyHa nigrotToBka
BMKNagadiB noBuHHa 3abesnevyBatm ¢opmyBaHHSA Ta BCEOIYHUA pPO3BUTOK
KOMMNETEHTHOro, KOHKYPEHTOCNPOMOXHOIO, IHTENEKTyanbHOro, TBOPYOro ekcnepTa 3
aKTMBHOIO COLUianbHOK MNO3uUUiEl0, rOTOBOro 3pobutn ceigomun BUBIp ocobucToi
no3uuii y npodecinHin gisinbHOCTI B cpepi OCBITU.

MigrotoBka neparoris  34IMCHIOETLCA  LWNAXOM  (POPMYBAHHSA  KOHKPETHUX
npodecinHnx HaBumyokK. OAHWMM i3 rOMoOBHUX 3aBAaHb MNPOMECINHOI MiArOTOBKM
BUKnagaya € 6e3nocepegHe CNpsiMyBaHHSA HaByaHHA Ha  (POpPMyBaHHS
MNCUXONMOrYHMX Ta NPOPECINHUX KOMMNETEHTHOCTEN 3400yBayiB OCBITM Ha OCHOBI
OBONOAiIHHA NPORECIAHNMMN 3HAHHAMW Ta HaBUYKaMy poboTU. Y 3B'A3KY 3 UMM MU
HarosIoWyeMO Ha BaXMBOCTI TakKMUX MCUXOMOMYHMUX KOMMOHEHTIB NpodecinHol
nigrotoBKM MamOyTHIX negaroriB: MNCUMXONOriYHa TrOTOBHICTb A0 NPOdECiHOI
DISNbHOCTI, NCUXONOriYHa KOMMETEHTHICTb, MOTUBALIMHUA KOMIMOHEHT, edpeKTUBHUI
npovwecyarnbHuUm KOMMOHEHT, ocobucTicHUn KOMMOHEHT, NPOAYKTUBHUI
KOMMOHEHT. [1]

AHani3 iCHyl4YMX HayKoBMX Mpaub Mokasas, L0 MCUXOMorilo ¢opMyBaHHS
FOTOBHOCTI A0 NpOdeCinHOT AiANbHOCTI, OBOMOAIHHA CTyAeHTOM MpodeciiHuMu
3HaHHAMW Ta BMIHHAMM BMBYanu psg HaykoBuiB, cepen akux: X. ban, B.bo4ventok,
J1. JonuHcbka, C. MakcumeHko, KO. MinepiaH, B. Monsiko, B.Pnbanka, Touwo.

MigrotoBka Oo npodeciiHoi poboTM nepenyciM BKAOYAE pPO3BUTOK Ta
opMyBaHHS OCOBMCTOCTI, sika OTPUMYE NEBHY NPOECito Ha OCHOBI couianbHUX Ta


https://doi.org/10.36074/24.07.2020.v2.38

July 24, 2020 e Oxford, United Kingdom e 131

NMCUXONOrYHMX OCHOB, LWO CrPSMOBYHOTb Npouec NpodecinHoi MigroToBkn OO
YCNILLHOro BKITHOYEHHS ManbyTHBOro npodhecioHana. [2]

3 Hawoi TOoYKkM 30py, NpodecioHan - e MNCUMXONOoriYyHo 3pina, BcebiyHO Ta
rapMOHINHO PO3BMHEHA OCOBUCTICTb, siIka BUKOPUCTOBYE 3HAHHSA, 3406yTi nig 4ac
HaBYaHHS Ta YCMIWHO CrpsMOBYE IX Ha peanisaudito cBOIX NpodecinHux Ta
NPaKTUYHUX HABMYOK M TBOPYMX 3Ai6HOCTEN Yy npodecinHin cdepi. Ak npasuno,
Ao3piBaHHA ocobucTocTi npodecioHana Mae cBOi 0COBNMBOCTI, WO BU3HAYaKOTLCA
ob'ektom pisnbHocTi. CBO€E 4Yeproto, npodecinHy NigroToBKy neaaroris cnig
npoBaguTM 3 YypaxyBaHHSAM [OUMHAMIYHMX BMMOI, BCTaHOBMEHUX MNPOJECIMHO
OISANbHICTHO.

Pesynbtatom npodecinHOl nNiaroToBKM € TOTOBHICTb OO0 NpodecinHol
AisnbHocTi. [lcuxonoriyHa roToBHICTb A0 NPOdECINHOI AiANbHOCTI - ue uinicHe
ocobucTicHe siBULLE, AKe BKNOYae TBepAe nparHeHHs 0o poboTu B Ui ranyai,
HasABHICTb afleKBaTHUX 3HaHb, YMiHb Ta HAaBUYOK, a TaKOX KOMMMEKC iHAMBIAYyanbHO
TUNOJONYHUX, couianbHO-NCUXONOTiYHNX 0COBNMBOCTEN, WO 3abe3neyyoTb BUCOKY
e(deKTUBHICTb NPOdECINHOI AiSNbHOCTI B AaHin ranysi; uinecnpsimoBaHe BUPaXXeHHS
ocobucTocTi, BKNOYaruM 1 igei, CcTaBneHHs,, MOTMBM, MOYYTTH, BOMO Ta
iHTeneKTyarnbHi SKOCTi, 3HaHHs, 34iOHOCTI, HaBMYKKM ToLO [3].

[McuxonoriyHa TrOTOBHICTb 00 AiSANbHOCTI  po3rnagacTbCsl sK  piBHOMIpHE
BUPaXKEHHS1 OCOOMCTOCTI, i Nig rOTOBHICTIO A0 AiSANIbHOCTi MU PO3YMIEMO KOHKPETHUI
OCOBUCTICHWUIA CTaH, SIKMA BuMMarae Big cyb'ekta 300pakeHHs CTPyKTypu f4ii Ta
NOCTIMHOI OpieHTauil CBI4OMOCTI Ha Il BUKOHAHHA. TakMM YMHOM, FOTOBHICTb - Le
CKnagHe CTPYKTYpHe 4BuLLe, AKe BKMYae MOTUBW, WO CHPSIMOBYKOTb Y4YHIB Ha
BU3HAHHA HEOOXIAHOCTI BMPILLEHHA 3aBAaHb.

OTxe, roToBHICTb ManbyTHLOro negarora 4o NPodecinHoOI AIANbHOCTI - ue
KOMMmnekc ocobnmBocTeEN Ta SABULL, OCOOWUCTOCTI, WO BM3HAYalTb 3A4i0HOCTI Ta
3abe3nevyloTb YChilHe BWKOHAHHA BCiX NpodeciiHux ¢yHKUiIn npodecioHana
couianbHoro npodinto. [OTOBHICTb OOHOYACHO CRYXWUTb 3acoboM NiABULLIEHHS
eeKTMBHOCTI NPOMECIHOI AisnbHOCTI. HeobXigHICTb hopMyBaHHS NCUMXOMNOTiYHOI
rOTOBHOCTI ManbyTHIX negaroris 0 MPOMECINHOT LiANbHOCTI  BU3HAYaETLCS
06'ekTMBHUMM noTpebamn B KOHKYPEHTOCMPOMOXHUX  MpauiBHUKAX, Lo
BiANOBIgAlOTb CBITOBMM CTaHAapTaM.

MigrotoBka ManbyTHIX BMKNaZadviB y BULIMX HaBYanbHUX 3aknagax Mae
3abe3neyunT NOBHOLIHHUIA Npouec POPMYyBaHHS NCUXOJSIONYHOI KOMMNETEHTHOCTI Y
NPOECiNHIA  OIANbHOCTI  AK  HeobXxigHy  YMOBY  [OOCSArHEHHSI  BUCOKOI
KOHKYPEHTOCMNPOMOXHOCTI. MoTuBaUiMHUA  KOMMOHEHT NPOdECIMHOT NiArOTOBKK
ManbyTHIX negaroriB BKMAOYae NPOdECiNHI Ni3HaBanbHi, couianbHi Ta OCOBUCTICHI
MOTUBW HaB4YaHHS. [1podecinHi NisHaBanbHi MOTMBM BKITHOYAOTb LUMPOKI MidHaBarbHi
notpebun, iHTepec [0 OTPMMaHHS KOHKPETHUX 3HaHb Ta BMiHb. Baxnusum
couianbHMM MOTMBOM 3000yTTS OCBITW, Ha [OYMKY CTYOEHTIB, € OTPUMaHHSA
BiQNOBIQHOI NOcaan Ta NPocyBaHHA Mo cny6i. OCOBUCTICHI MOTMBKU HaBYaHHS 4115
3pobyBaviB oCBiTU - NOTPeOGU B CaMOpO3BUTKY Ta camopeanisdauii. MoTusauiiHuin
KOMMOHEHT BMpaXa€e CBigOMe CTaBNeHHs ManbyTHbOro npodecioHana Ao
npodecinHol aisnbHOCTI. [4,7]

MisHaHHa cebe sk 0coBUCTOCTI NpM3BOAMTL OO0 PO3yMiHHS cebe gk cyb'ekTa
ManbyTHLOT NPOECii, PO3YMIHHS IHLLIMX, O € BaXXNIMBOK MCUXOSONYHOK YMOBOKO
npodecinHoi NigroToBkM ManbyTHBOro negarora. BpaxoBytouun Le, M1 Haronowwyemo
Ha BaXNMBOCTI pedniekcii B CTPYKTYpi OCOBUCTICHOro KOMMoHeHTy. Pedonekcis
NPOSIBNSETbCSA B afdeKBaTHIM CaMOOLiHLUi BigNOBIAHOCTI cCUCTEMM 0OCOBMCTOro
XapakTtepy 0cobuctum BMMOram Ans ycniwHol npodecinHoi poboTn, a Takox Yy
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30,aTHOCTI MOCTINHO OLiHIOBaTK Ta aHanisyBat CNPUAHATTA cebe iHWMK noabMu
(A. B. Kpyteubknin, B. C. MepniH Ta iHwi). [Ana cyyacHoro negarora pedriekcis - ue
npouec OTPUMaHHS 3HaHb MPO BHYTPILLHI NCUXIYHI CTaHWU Ta YMOBU, YCBIOOMIEHHS
cybB'ekToM cBOro obpasy B O4ax iHWMX fogen Ynm cninbHoT. Lle Baxnueuin acnekt
npodecii. Y npoueci HaB4aHHA pedriekcia JonoMarae y4HsaIM OTpUMaTK y3aranbHeHi
3HaHHA Npo CcBIiT Ta cebe. Lle gonomarae nomivyatm CynepeyHoCTi, HECYMICHICTb
Aesknx OymoK, A Ta NpuHUMNIB, WO, BracHe, akTUBI3ye BHYTPILWHIA Aianor,
NepeTBOPIOYM CaMONi3HAHHA Ta camopearnisauito y CBiZOMe 3akpinfieHHA HOBUX
BGaxxaHux enemeHTiB noBediHkn. Lle BusBnseTbca y HabyTTi cneuianbHUX 3HaHb,
YMiHb Ta nMpOMecinHMX LIHHOCTEN Yy TnMpoueci HaBYaHHA 3 MOCTYNOBUM
NPUCTOCYBaAHHAM [O OCOBUCTUX SKOCTEN, NpodecinHMX HaBMYOK Ta ocobucToi
CUCTEMM XUTTEBUX LIIHHOCTEN CTyaeHTa. IHTepnpeTtauia uux 3HaHb i LMX HaBUYOK
30INCHIOETLCA Yepe3 pedekcMBHe TNyMadeHHA OTpUMaHOoI iHopmaLii, a Takox
yepea nepexia 4o BHYTPILWHBOI NnowmHM ceigoMocTi. MNoTpeba B pedonekcii sik 3acobi
KOrHITUBHOIO PO3yMiHHS CUTYaUil BUSBNAETLCA B KOHMMIKTHUX CUTYyaUisiX, rpyrnoBux
OVCKYCisiX Ta neperosopax. [6]

TakMuMm 4YMHOM, CTBOPEHHSI CreuianbHUX couianbHO-negaroriyHnx Ta
MCUXOMNOriYHMX YMOB MNiArOTOBKM MaWOyTHIX neaaroriB SK-OT: MOTUBaUis [0
AiSANbHOCTI Y NpodecinHin cdepi (y TOMY YMCHi HA MbKHapOAHOMY PiBHi); CTBOPEHHS
MOXINUBOCTEN N9 BNPOBaKEHHS TBOPUMX pecypciB; 3abe3neyeHHs ycniwHol Ta
LWBMAKOT aganTauil CTYAeHTIB 4O YMOB YHIBEPCUTETY; LinecrnpsaMmoBaHe (oOpMyBaHHS
CBiTOrNA4HOI NO3ULiT, OPIEHTOBAHOI HA MO3UTUBHE CNPUMHATTA CBITY; NCUXOSOriYyHa
FOTOBHICTb OO0  MpodpeciHOl  OianbHOCTI;  POPMYBaHHA  MCUXOSOTiYHOI
KOMMETEHTHOCTI; PO3BMTOK MOTMUBALIMHOIO, OCOOMCTICHOrO Ta pedIEKCUBHOIO
KOMMOHEHTIB, — CNPUATUMYTb MiABULLEHHIO FOTOBHOCTI 40 NPOMECINHOT AisiNbHOCTI.
BBakaemo, WO CNpUATNMBI MCUXOMONiYHI  YMOBM HaB4YaHHA 3abeanedvaTtb
bopMyBaHHA aKTMBHOCTI CTYOEHTIB Yy peanisdauil BMacHUX >XUTTEBUX [IaHIB;
LiNnecnpsMOBaHICTb Y AOCArHEHHI Linen; BiAKPUTICTb Y couianbHOMY (PYHKLIOHYBaHHI
Ha PpiBHI KpaiHW Ta CBITY; He3amnexHiCTb y AyMKax Ta Yy peanisauil npuHUunis
XUTTELIANBHOCTI Ta CMiSIKyBaHHS.

Cnucok BUKOPUCTAHUX OXKepen:
[1] NeoHTbeB, A. (2004). HisnbHicTe Ceigomictb. OcobucTictb. Mockea: Cmicnb, Akagemis. (in Russian).
[2] 3aBaubka, J1. (2008). TexHonorii npodeciinHoi poboTu colianbHux neaaroris. Kuis: Cnoeo.
[3] KapneHko, O. (2014). Teopis Ta npakTuka NPOdECiHOMO 3pOCTaHHs CoLianbHMX npaLiBHuKiB. Kuis: Croso.
[4] ®ipcos, M. (2001). Teopis couiansHoi poboTtn. Mocksa: 'ymaHicT.
[5] BonsHcbka O., Mukonaieebka A. (2008). CouianbHa ncuxonoris. Kuis: 3HaHHS.
[6] Mopanec, A., WWndop, b. (1990). CouianstHa pobota: npodecis 6araTbox 06mmy. - BocToH.
[7] 3eep, E. (2003). Meumxonoris npocecin. Mocksa: [K.
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NCUXONOIMNM4YECKAA NOAITOTOBKA B
NMOJIHOKOHTAKTHbIX BUOAX EOJMHOBOPCTB

KepHac AHgpen BauyecnaBoBuy

KaHaugaT NCUXonorMyecknx Hayk, c.H.c., pykoBoguTens otaena
EcTecTBEHHbIX Hayk U NCUXONOrMYECKOM rapMOHN3aLIMM pa3BUTUSA NMNYHOCTH
HayyHo-mexHu4yeckul yeHmp AkademMuu cesi3u YKpauHbl,

uHcmpykmop BceykpauHckol criopmusHou ghedepauuu 60e8bix UCKyccme

YKPAUHA

Mpn pgeTanbHOM pPacCMOTPEHUWM CYLLECTBYIOLWEN Ha HacTosiliee Bpems
OTEeYEeCTBEHHON  TPagULMOHHOW  NedarorMyeckon  opraHuMsaumm  noaroToBKM
CMOPTCMEHOB BbICOKOM KBanudukaumm obHapyxmBaeTcs psi  CyLEeCTBEHHbIX
HeJoCTaTKoB, Hanbosiee 3Ha4YMMbIM U3 KOTOPbIX SBNSIETCS OTCYTCTBUE CUCTEMHOIO
noaxoga K ncMxonornyeckomMy ConpoBOXOEHUIO CNOPTUBHOWN OeATENTbHOCTH [2].

B HacToswee Bpema 0cobeHHO OCTpO oulyliaeTcsa npobnema ncnonb3oBaHUA
MeToL0B 3P(PEKTUBHON CrneLmasribHOM NCUXONOrMyeckom NOAroTOBKU CNOPTCMEHOB
B COOTBETCTBUM CO crneundmnyeckmumm ocobeHHOCTAMU, NPUCYLLIMMU TOMY NN MHOMY
BMAY CMOPTUBHOW AEATENbHOCTMW.

Taknm o6pasom, Mbl cTaBunu nepea cobown 3agady NPon3BeCcTy BEPHbIN BbIOOP
3PPEKTMBHBIX METOAO0B MNCUXONOrMYEeCcKON MOAroTOBKM CMOPTCMEHOB C Y4E€TOM
XapakTepHon crneumdukn, NpUcyLLen NONMHOKOHTaKTHbBIM Buaam eamHobopcTs. Kak
N3BECTHO, COpEeBHOBATeNbHas CNOPTMBHAA AeATenbHOCTb B eAnHobopcTBax B
MOJSIHBLIN KOHTAKT OCYLLEeCTBNAETCS B YCMNOBUAX ABHO BbIPaXXEHHOr0 KOHIMKTHOIO
NPOTUBOCTOSIHUSA, OrpaHU4YEeHHOro BO BpemeHn. [laHHas o6CTaHOBKa >KECTKOW
coctsa3atenbHon ©Gopbbbl 3a nobeny TpebyeTr OT cnopTcMmeHa-eanHobopua
MaKCMMarnbHO BO3MOXHOMO MPOSBNEHUA TakUX KaveCTB Kak: MCcuxonornveckas
yCTOMYMBOCTb, BONA K nobene, pewnTenbHOCTb, CMENOCTb, OnepaTUBHOE
MbILLSIEHNE, CNOCOBHOCTE MIHOBEHHO pearmpoBaTb Ha OENCTBUSA MNPOTUBHMKA W
CUTYyaLMOHHbIE U3BMEHEHUS, BO3HUKAIOLLME B CTPECCOrEHHbIX YCNOBUAX CMOPTUBHOIO
COCTSI3aHUS.

WccnepoBaHua npoBOAMNUCHL B TeYeHue 2 KaneHgapHbiX MecsueB Ha Gase
BceykpanHckon cnopTuBHon doeepaunmn 60eBbIX NCKYCCTB.

B wuccnepgoBaHun npuHAnM  yyactve 32 CNOPTCMEHa, 3aHUMaloLLMXCS
MOSMMHOKOHTaKTHbIMW BuAaMn eauvHODOOPCTB: (yn-KOHTAKT KapaTte, pyKonallHbIM
6oeM, KNKBOKCUHIOM, GOKCOM.

Bboibopka uMChbITyeMbIX MO BO3pacTHbIM KpUTEpUAM BKMyana B cebs nuy
Bo3pacTtoMm oT 11 oo 42 ner.

B xoge npoBedeHHOro uWCCredoBaHUS HaMuM  MCMNOMb30BanvMCb MeToabl:
HabnogeHus, becefbl, aHKETUPOBAHUS, MCUXOANATHOCTUKM.

B wucnonb3yembln HamMn MNCUXOLMArHOCTUYECKUA WHCTPYMEHTapUW BOLLSU
cnefywowmne MeToauKN: MeTOAMKA OLEHKM MCUXMYECKOW HaOeXHOCTM CnopTCMeHa
MwunbmaHa, meTogMKa WUcCcCneoBaHWs OnepaTUBHOM  OLEHKM CaMOYyBCTBUS,
aKTMBHOCTM UK HacTtpoeHma CAH B.AJocknmHa, wMeToguMKa ANarHOCTUKK
NpeacTapToBbiX  9MOUMOHANbHbIX ~ COCTOSIHUM CMOpPTCMEHOB-eaMHObOpLEB
A.B.KepHaca, meToguka wwKanbl Npou3owenlmx cO CrOpPTCMEHOM U3MEHEHUN B
npouecce CMOPTUBHOM TPEHUPOBOYHO-NOArOTOBUTENbHOW AeATenbHOCTU
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A.B.KepHaca. B paboTte Takke MCNONb30BaNMCb LWKamnbl CaMOOLIEHKM B Gannax
paboTocnocobHOCTN U HEPBHO-NCcMxuYeckon aktmeHoctn [.M.Hukngoposa.

B nccnegoBanum nucnonb3oBanacb 06begNHEHHAss MeToauKa NCUXONOrMYeCcKon
NOOrOTOBKM  CMOPTCMEHOB,  3aHUMAOLMXCH  MOSTHOKOHTAKTHbIMA  BUMAAMMU
eaMHobopCTB, cocToAwas ux Tpex 6noKos.

Brnok A — [JoCcTMXeHue COCTOAHUSA penakcaununm u OPemMOTHOro COCTOSHMUSA
NOCPeaCTBOM reTepoTPEHMHra, ayTOTPEHMHIA, HEPBHO-MbILLEYHOro paccnabneHus.

bnok B — OObeanHeHHas cucTema BO3AENCTBUS, HanpaBfeHHash Ha
NOBbILLEHNE 3MOLMOHANbHON YCTOMYMBOCTU K CTPECCOBLIM CUTYaUUsM COPTUBHOM
AEeATEeNbHOCTN,  BapuvaHT  FMMHOMOEOMOTOPHOW  TPEHUPOBKU  «peEMNopTaX»
B.lM.HekpacoBa oononHeHHyto, ceHenbunusaums.

Bnok B — cnoBecHas dopmyna nporpaMmupoBaHus (CamonporpaMmmMmmpoBaHme
B JOMaLLHMX YCMOBUSX C UCMOMNb30BaHMEM ayamo3arnucu) Ha ycnex B CropTUBHOM
aesrtensHocTu [1].

BbiBoabl. Bo-nepBbiX, B HacTosllee BpeMsi B OTEYECTBEHHOM Mefaroruke
crnopTa He CyLLEeCTBYET Kak obLLenpmM3HaHHbIX CTaHAAPTOB B MCNOSIb30BaHUN 00LLMX
dyHOAMEHTanNbHbIX OCHOB  MCUXOMOMMYECKOro  COMPOBOXAEHUA  CMOPTUBHOW
AEeATEeNbHOCTN, TaK W LUMPOKO BOCTPEBOBAHHbLIX Ha MNpakTuke B rrodanbHOM
obwerocyaapCcTBEHHOM MacluTabe yrnybGneHHbIX MeToauK, pa3paboTaHHbIX C
y4yeToM cneumdukn CrnopTUBHOM LOEATENbHOCTU, MPUCYLLEN KOHKPETHOMY BUAY
CrnopTa U CBONCTBEHHbIX JAHHOMY HanpaBfeHUIO NCUXONOrMYeckmx 0CO6EHHOCTEN.

Bo-BTOpbIX, Ha OCHOBaHWW aHanM3a W  COMNOCTaBfIEHUS  OaHHbIX
NCUXOQNarHOCTUYECKNMX MeToAMK, NOSTy4YEeHHbIX 4O M Nocne npoBeaeHust NporpaMmmbl
KOPPEKTUPYIOLLLErO BO3OENCTBUS, a Takke HabnogeHnss 3a poCTOM  YPOBHS
CMOPTUBHOIO MacTepcTBa, Mbl MOXEM KOHCTaTMpOBaTb MOSIOXKUTESIbHOE BIUSHUE
npegnaraemMon Hamy NPorpaMmmbl NCUXONOrMYECKOro COMPOBOXAEHUS CMOPTUBHOM
AEATENbHOCTM B MOJSIHOKOHTAKTHbIX BMAax eaMHOOOpPCTB, Kak Ha COCTOSIHME
NMCUXMYECKOro U PU3NYECKOro 340POBbS CMOPTCMEHOB, TakK U Ha 3(P(PEKTUBHOCTb
BbIMNOSTHIEMON UMW CMIOPTUBHOW AEATENBbHOCTU B LIENOM.

Cnucok ncnosnb3yeMbiX MCTOYHUKOB:

[1] KepHac, A.B. [luarHocTika 1 KOPPEKLMs IMOLMOHANBHON YCTOMYMBOCTM B IKCTPEMATbHBIX BUOAX CnopTa.
AkmyanbHi npobriemu cy4acHoi NCUXonoaiyHoi HayKu: Mamepianu BeeykpaiHcbkoi cmydeHmCebKoi Haykogo-
npakmuyHoi koHgbepeHuii (c. 210-212). 21 ksitHa, 2006. Ogeca. YkpaiHa.

[2] Keprac, A.B. (2011). OcobeHHOCTM NCUXONOrNYECKOTO COMPOBOXAEHUS CMOPTUBHOW AEATENbHOCTM B
pasnnyHbIX BUOax eanHobopcTB. Haykosull gicHUK [1lis0eHHO-YKpaiHCbK020 HauioHaIbH020 nedazo2iqHo20
yHisepcumemy im.. K.[J.YwuHcbkoeo, (3-4), 49-55.
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CIMEWHI KOH®JIKTM: NMPUYNHN BUHUKHEHHA TA
3ACOBM NncuxonorivyHol agonomMmoru

ByxuHcbka C.M.

KaHOMOAT NCUXOSIONYHUX HayK, OOLEHT, AOLEHT Kadeapwu neaarorikuy,
MCUXOSOriT, NOYaTKOBOI OCBITU Ta OCBITHBOrO MEHEAKMEHTY

K3 «Xapkiecbka 2ymaHimapHo-rnedazoziyHa akademisi» XOP

Ny6aHoBa O.B.

KaHAMAaT PUONYHUX HayK, aCUCTEHT Kadeapu UMBINbHOrO,
rocnogapcbkoro i oiHaHCOBOro npasa

lMonmasckKul topududHUl iHcmumym

HaujoHarnbHo20 ropudu4yHo20 yHisepcumemy iMeHi Spocrnasa Myopozo

YKPAIHA

AKTyanbHicTb npobnemMu. Y cy4yacHOMY YKpaiHCbKOMY CyCRifbCTBi L6
nepexunsae nepiog TpaHcdopmMaLin, agxe y HoMoBIKiB | XXIHOK iICHYOTb Pi3Hi YSIBNEHHS
npo igeanbHWn TUN CiM'T Ta NPO reHgepHUn pos3nodin cimenHux ponen. Bce ue
npu3BoauUTbL OO TOro, WO COK3W NnapTHepiB i3 cynepeynnBMMUM HacTaHoOBaMu
BMMBAKOTb Ha TUN CiMEMHUX BigHOCWMH. OTXe, CcynepeuynvBiCTb CIMENHUX POJiEN,
BY3bKi MEXi IX BUKOHAHHS € NPUYNHOIO HE3AL0BOSIEHHSA OCOOMCTICHUX NOTPED YneHiB
CiM’l, BHAcniok 4oro BMHUKaKTb POSbOBI NEepeBaHTaXEHHS Ta CIMeNHI KOHITIKTI.
Came TOMy, aKTyanbHMM MOCTa€ MUTaAHHSA WOAO NPUYMH BUHUKHEHHS CIMEMHMX
KOHGNIKTIB Ta 3aco6iB NCUXONOriYHOT JONOMOTK Y iX BUPILLEHHI.

AHani3 ocTaHHix gocnigxeHb i nyonikauin. Haykosun iHTepec go npobnemu
CIMEMHOro KOHQMIKTY 3HA4YHO 3piC 3a OCTaHHI POKW Yepe3 NiABULLEHUA 3aranbHUmn
piBeHb KOHNIKTHOCTI cy4acHoro cycninbctsBa. Hameigomiwi npaui y uin cdepi
Hanexatb Takum BYeHuMM €K |. Bawenko, C.M. EmenbsHoBy, C.B. Koanbosy,
J1.B. KoHgpaubkin, A.l. KouyeToBy, B.I1. PaTHikoBy, A.M. TpanesHikosin, B. KOcTiukicy
Ta iHwum [1,2,4,5].

MeToro poboOTM € TEeOpeTMYHO OOCMIAUTU MNPUYUHU BUHUKHEHHSA CiMENHMX
KOHGMIKTIB Ta npoaHanisyBaTtu 3acobu NCUXOSOriYHOT 4ONOMOTK Y iX BUPILLEHHI.

Buknapg ocHoBHoro martepiany. CiMENHUN KOHMMIKT sBUWE [OOCUTb
nowmpeHe. | Lue He AMBHO, afXe caMe B POAMHI BigOYyBalOTbCA TiCHI KOHTAKTU MiX
nogbMun. MNpy LbOMY KOXHUI 3 YMEHIB CiM’I XO4Ye XWUTU 3rigHo 3i CBOIMU igesMu i
nornagamu, i He 3aBXau BUXOOUTb NOPIBHATU 1X 3i 3BUYKAMM | MEPEKOHAHHAMM iHLINX
yneHis ciM’i. Ha ubomy rpyHTi i BigbyBatoTbCs CiMENHI KOHIIKTU, SKi MaloTb CBOKO
AVNHAMIKY, TMPUYUHN  BUHUKHEHHA Ta OCOGMMBOCTI  BUpIWEHHSA.  3YyNUHUMOCH
AOoKnagHilwe Ha aHanisi pisHMX Nigxoais 40 BU3HAYEHHSA CIMENHOro KOHQIMIKTY.

Tak, C.M. €EmenbsaHOB CiMelHi KOHMMIKTM BU3HA4Ya€e sk NPOTUBOPCTBO MiX
YneHaMn CiM’i Ha OCHOBI 3ITKHEHHSI NMPOTUNEXHO CNPSIMOBAHMX MOTUBIB i nornsaais
[1]. B.K. Msarepa ta T.M. MiwnHa BBaXxatoTb, WO KOHPIIKT Yy CiM'T BUHUKAE y TOMY
BMMNaaKy, Konv obuasa y4acHUKU nparHyTb OBOSIOAITU OOHUM | TUM CaMUM OB’EKTOM,
3aHATM OfHEe | Te X Micue YM BUHATKOBE [MOSIOXKEHHS, rpatu HeCYMICHi pori,
OOCArHYTU  pi3HOCNpsAMOBaHUX Uinen [5]. IHWI gocnigHUKu nig ciMemHmmun
KOH(pNIKTaMn po3yMmitoTb KOH(MIKTU, WO BUHUKAKOTbL MK YreHamu OfHiel ciM'T K 3
NpUBOAY NUTaHb XUTTEQIANBHOCTI CiM'T, TaK i 3 NpMBOAY 3a40BOSIEHHSA PIBHOMAHITHUX
notpeb 11 4neHiB, BiANOBIAHOCTI PONbOBOI NMOBEAiHKN OYikyBaHHAM [4,5]. Ha gymky
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C.M.€menbsaHoBa, CiMeWHi KOHMMIKTM MawTb CBOI ocobnmusocTi: 1) CiMenHi
KOH(NIKTM BiApi3HAOTECA 0COBnMBMM npeaMeToM, cneuudika sikoro odymoBrneHa
YHIKamnbHICTIO CIMEMHUX BIOHOCWH; 2) CiMEWHi KOHMNIKTM MarwTb Pi3Hy npupony
BUHUKHEHHS; 3) 0COBNMBOCTI CiMENHMX KOHAMIKTIB BUABMNAIOTLCA B IX AUHAMILI, a
TakoX Yy dopmMax npoTikaHHg; 4) Baxki couianbHi Hacnigky (po3ryyYeHHs,
MCUXONOriYHi TpaBmu y aiten) [1].

CimenHi KOHMNIKTK 3a3BMYaK NOB'A3aHi 3 NParHEeHHAM nogen 3a40BONbHUTY Ti
4n iHWi notpebwu abo cTBOPUTM YMOBWU AONst X 3a40BOSieHHs1 6e3 ypaxyBaHHS
iHTepeciB napTHepa. KoHMNMIKT, 9K npaBuro, MOPOMAXKYETbCA He OfHiel, a
KOMMEKCOM MpUYKH, WO niaTBepmxyetbca B.[1. PaTHikoBuM, Akun BBaxae, WO
HaNTUNOBILUMMN MPUYMHAMU CIMEMHUX KOHPNIKTIB MOXYTb CTaTW Taki: NpeTeHsii Ha
nigepcTBo; po3nodin AoMaluHiXx 0OO0B’s3KiB; MPeTeHsil Ha ynpaBniHHA OoKeToMm;
aBTOPUTAPHUIA, XXOPCTKMA TUMN B3AEMOBIAHOCWH, SIKi CKnanuca B CiM'l; HasiBHICTb
CKMagHux MaTepianbHUX npobnem, SKi NPakTUYHO He MOXIIMBO PO3B’A3aTH;
aBToOpuUTapHee BTPYYaHHS poAuYIB Yy MOAPYXKHI CTOCYHKWU; HASABHICTb MPOTUMNEXHUX
iHTepeciB, NparHeHb, OOMEXEHICTb MOXINMBOCTEN ANA 3a40BONEHHS noTpeb ogHoro
i3 UneHiB CiM’T; NcMxocekcyarnbHa HECYMICHICTb NOAPYXOKSA; He3a40BOEHHS NOTpebu
B 3HAYYLLOCTi CBOro «fA»; HenoBara [O NOYyTTA rigHOCTI 3 OOKy napTHepa;
He3a4oBONeHHA NOTpebn B NO3NTUBHMX EMOLISIX: BIACYTHICTb Nacku, TypboTu, yBaru
| PO3YMiHHS; NMPUCTPACTb OAHOIO 3 MOAPYXKA 0O HaAMIPHOro 3al0BOJSIEHHA CBOIX
notpeb (ankoronb, HAPKOTUKWY, i T. iH.); HE3a40BOMNEHHSA NOTPebu y B3aEMOAONOMO3I
| B3BAEMOPO3YMIiHHI 3 NUTaHb BeAeHHS AOMAaLLUHBbOro rocnoapcTBa, BUXOBAHHSA AiTen;
po36i>xXHOCTI B noTpebax Wwoa0 NpoBeAeHHSA A03BiNs, 3axXonneHHsaxX [4].

A Bigomun pocnigHuk A.l. KoyeToB HasmBae CiM OCHOBHUX NPUYMH CiIMEMHUX
KOHMMIKTIB: 1) NOpyLWeHHs eTUKM MOAPYXHIX CTOCYHKIB (3paja, peBHOLi); 2)
BionoriyHa HeCyMiCHICTb; 3) HEMOPO3YMiIHHS NOAPYXOKA (OQHOrO 3 HUX) 3 NABMMN, AK
IX OTOYYHOTb, — poAn4amMu, 3HanoMMmu, ToBapuwamu; 4) HECYMICHICTb iHTEPECIB i
noTtpeb; 5) BiAMIHHICTL NeAaroriYyHMX MO3ULIA CTOCOBHO OUTUHW; 6) HasIBHICTb
ocobuCTicHMX HeponikiB abo HeraTMBHUX SIKOCTEW B OOHOrO, a Yacom i B 060x; 7)
BiJCYTHICTb B3aEMOPO3YMiHHS MixXX 6aTbkamun 1 aitbmu [5].

YkpaiHcbki gocnigHuku |.B. BaweHko Ta J1.B. KoHapaubka 3a3HaqatoTb HACTYMHi
drakTopu, WO CrpuAoTb BUHUKHEHHIO CIMEMHUX KOHMMIKTIB: BaXKi (diHAHCOBI W
nobyToBi yMOBW; He3adO0BOMEHHS NOTPeEOU B NO3UTUBHMX emouisix (BiACYTHICTb
nacku, TypboTW, pPO3YyMIHHS); HeadeKkBaTHi POSbOBi  OYiKyBaHHS; HECYMICHICTb
XapakTepiB, KOHQIIKTHICTb, rPYy0BICTb, arpeCMBHICTb; BiAMIHHICTb NOrNAA4IB HA CyMiCHE
NOOPYKHE XUTTS, BUXOBaAHHS OiTEN, CTaBneHHs 40 6aTbkiB abo poanyiB; 0OMexeHHs
cBobOAM, aKTUBHOCTI A, caMoBMpa3sy YneHiB CiM’i, CIMEMHUI KOHTPOIb; AeBiaHTHA
abo [penikBeHTHa MoOBediHKA OOHOro i3 YreHiB CiM’i (ankoroniam, HapKomaHigd,
nos3baeneHHa Boni); dobis yTpaTn AnTUHM GaTbkamu; aBTOpUTapHE BTPYYaHHS
poaMYiB B MOAPYXHI CTOCYHKM; CeKkcyalibHa AMCrapMOHis naptHepie no wnoby [2].
OTxe, 9k 6a4MMO, NPUYUHN KOHMNIKTIB, BUABMEHI Pi3HMMW JOCNIAHWKAMW, € AOCUTb
TUNOBUMMN | YMOBHO BCiX IX MOXHa NOAINNTU Ha NCUXOSIONiYHI Ta couiasibHi.

[lo ncuxonoriyHMX nNpuYKH KOHIIKTIB Hacamnepen BiAHOCUMO: €MOLiNHI
npuynHK (y BUNagKy He3adoBOMEHHS MoTpebu y MNO3UTUBHUX NEePEXUBAHHAX);
MCUXOMOriYHa HEeroToBHICTbL A0 wWwnoby; pi3Hi NOrnsaM Ha ChiNbHE XWUTTS; Pi3Hi
AYXOBHO-MOparnbHi OpPIEHTMPU, CUCTEMA UIHHOCTEN; NPOTUNEXHI 0CcobnMBOCTI B
TeMnepaMeHTi; BiACYTHICTb JOBIpM i, K HAacnigoK — peBHoLLi; 6opoTbba 3a nigepcTeo
y CiM’i; ncnxocekcyanbHa HEeCYMICHICTb NoApy»xoksa Towo. [o couianbHMUX NPUYKH
CIMENHNX KOHPNIKTIB MOXHa BiQHECTU: MaTepianbHi Npobnemu; XUTNoBi CKNagHoOCTI;
BIQCYTHICTb MOXNMBOCTEM [ONA 3a40BOSIEHHA noTpebd Ta 6axaHb, couianbHe
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OTOYEHHS!, HasABHICTb MIOTPUMKM «MOMNOLOI POAUHUY; NPOLEeC BUXOBAHHSA AiTeu, y
BMNAKy Pi3HMX Moenen BUXOBAHHS; AeBiaHTHa abo aenikBeHTHa noBeaiHka 04HOro
i3 YneHiB CiM’i; HAaBMYKN caMoperynsuii, HasiBHICTb 0COBUCTOro pecypcy; BToMa Sk
dakTop KOHAMIKTHOI NOBEAIHKMN.

LLlogo 3acobiB ncuxonoriyHoi 4ONOMOrN y BUPILLEHHI CIMEMHUX KOHAIIKTIB, TO
cnig 3asHa4nTK, WO cydacHa MNCUXororiyHa Hayka BMOKPEMITE AekKinbka dhopm
HagJaHHA  MCUXOMOrYHOI  AOMOMOrK, cepef  SKMX  HaWnowuvpeHiwumu €
KOHCYNbTyBaHHSA, iHOMBIAyanbHa ncuxoTepanisi, couianbHO-NCUXONOMNYHUA TPEHIHT
Ta rpynu niaTpuMKKM i Tepania 3acobamu megiauii. lNcuxonoriyHe KOHCYNbTyBaHHS
BUKOPUCTOBYIOTb 3a HeOOXiAHOCTI iH(POpMyBaHHS Ta BUMPILLIEHHSA KOHKPETHUX
XUTTEBUX Npobnem, 3 AKMMU CTUMKAETbCA KMiEHT. IHAMBigyanbHa ncuxoTepania €
CKIaiHMM Ta AOCUTb TpMBasiMM MpoLecoM, CNPSAMOBAHNM Ha BUPILLEHHS FMNOUHHUX
npobnem ocobuctocTi. CouianbHO-NCUXONOMNYHUN TPEHIHT BUKOPWUCTOBYIOTL Y
BMNaaKy HeOOXiAHOCTI pO3BMTKY NOBEAIHKOBUX HABUKIB, LLO 3arasioM He nepeabadae
rMMBOKOro onpauoBaHHA XUTTEBOrO AOCBIAY KnieHTa. pyna nigTpuMKn — NpoMiKHa
dopma pobOTH, 3aCTOCYBaHHA SIKOI A03BOSISIE ONpauoBaTM OCOOUCTICHUMI OOCBIA
KnieHTa 3 BWKOPUCTaAHHAM MCUXOTepaneBTUYHUX TEeXHiK, WO npu3BoauTbL A0
NMOKPALLLEHHA SIKOCTi PYHKLIOHYBaHHS OCOBUCTOCTI, @ TakoX BUKOPUCTATK nepesaru
rpynoBoi copmu poboTtu. [pyna niagTPUMKM XapakTepusyeTbCa $£K Mana
TepaneBTMYHa rpyna, cknag YYacHUKIB SIKOT € JOCUTb ogHopigHuMM. TobTo y BCiX
YYaCHUKIB € CXOXi npobnemu,ans noaofnaHHA SKMX BOHW 3BEPTAKOTbCS Y Fpynu
niatpymkun. KinekicTb yyacHukiB obmexeHa [3]. Tepanis 3acobamu megiauil — ue
npouec, B SIKOMy HeWTpasribHa TpeTs CTOpPOHa, MefiaTtop, Aornomarae BUPILWUTU
KOHNIKT, cnpusitounm BUPOONEHHI0 A0OPOBINLHOIO yroan MiX KOHMMIKTYHOUUMU
cTopoHamu. MegiaTtop nonerwwye npouecc ChifikyBaHHS MK CTOPOHaMu, Jornomarae
rnmublie 3po3ymiT iX no3uuil i iHTepecu, LyKae edeKTUBHI LWNAXM BUPILLEHHS
npobnemu, Hagat4ym MOXIMBICTb CTOPOHaM NPUATK BRAacHoi yroam [3,5].

TakMM 4MHOM, BMXOOAYM 3 BULLEO3HAYEHOr0 MOXEMO 3pOOMTM HACTYMHi
BUCHOBKMU: 1. BctaHoBneHo, WO ciMenHi KOHIKTM 3a3Bu4al noB'dA3aHi 3
nparHeHHAM nogen 3a40BOSNbHUTM Ti YK iHWI NOoTpebu abo CTBOPUTM YMOBU ANs iX
3a0BONIeHHA 6e3 ypaxyBaHHsl iHTepeciB napTHepa. 2. [loBeAeHO, WO MPUYUHM
BUHUKHEHHA CIMEMHUX KOHMMIKTIB MatoTb NMCUXOSNOriYHi Ta couianbHi cknagosi. [o
MCUXONOriYHMX BIOHOCMMO: HEroTOBHICTb A0 WOOy; NPOTUNEXHI 0COBNMBOCTI B
TemnepameHTi; 6opoTbba 3a nigepcTBo y CiM’T; NcMxocekcyanbHa HECYMICHICTb
nogpyxks. [o couianbHUX — mMmaTtepianbHi npobnemu; XWUTNOBI CKNagHOCTI;
coLjianbHe OTOYEeHHS; AeBiaHTHa noBefdiHka ogHoro i3 YneHis ciM’i. 3. BusasneHo, Lo
edeKTMBHUMM 3acoBamMm NCUXONOTiYHOT AOMOMOIM Y BUPILLEHHI CiIMENHNX KOHMMIKTIB
BUCTYNaKTb  KOHCYNbTYBaHHA,  iHAMBIAyanbHa  ncuxoTepanis,  couiarbHO-
MCUXONOrIYHMI TPEHIHT Ta rpynu NiZTPMMKK Ta Tepanis 3acobamu megiadii.
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CniBBIOHOLLEHHA OCOBUCTICHOI TA COLIATIbHOI
INEHTUYHOCTI

Oxxab66aposa J1. B.

BMKNagay ncmxosorii kacpeagpuv negaroriku, NCMxXosnoril,
NoYaTKOBOI OCBITU Ta OCBITHBOrO MEHEKMEHTY

K3 «Xapkiecbka 2ymaHimapHo-redazoeiyHa akademiss» XOP

YKPAIHA

B cyyacHin ncuxonorii npobriema B3aeMO3B’si3Ky coujianbHOI Ta 0COBUCTICHOT
iAEHTUYHOCTI HE MaE€ YiTKOro BUPILLEHHS. B NnUTaHHAX CniBBiAHOLIEHHA OCOOUCTICHOT
Ta couianbHOl i4EHTUYHOCTI cepeq HaykoBLIB € MEBHi CynepeyvHOCTi: OAHI BYEHi
BBaXaloTb IX €enemMeHTamu, Wo B3aeEMOAONOBHWOWTL oaHe uine (E. EpikcoH,
0. NeoHTtbeB, 0. Xabepmac), Apyri nigkpecniowTb MNEPBUHHICTE  couianbHOI
ineHTnyHocTi (k. Bpenkyen, |. 'ybenaase, P. [LKeHKIHC), TpeTi BU3Ha4alTb iX SK
ABa nonsapHi koHCTpykTu (. Tepxkden, k. TepHep).

MeToto poboTm € aHania nornsgiB Ha cniBBigHOWEHHA 0OcCoBUCTiCHOI Ta
couianbHOl iAeHTUYHOCTI.

HaykoBi po3sBigkn |. 'ybenan3e AEMOHCTPYHOTb BIiAMIHHI Ta CRiNbHi pucn
couianbHOI Ta 0COBUCTICHOI iAEHTUYHOCTI. Y OOCNIOKEeHHSIX HayKoBUS O0cobucTicHa
IAEHTUYHICTL — Ue Habip puc, iHWKUX iHOWBIAYaNbHUX XapakTEPUCTUK, LLIO MEBHOH
MIpOI0 € KOHCTaHTHUMM, SIKi TPaHCMKTLCA B 4aci, NpocTopi, WO Jae 3Mory
BMOKPEMITIOBATM KOHKPETHOro iHAMBIAa Bia iHWKX nogen. CouianbHa iAeHTUYHICTD,
3 no3uuil JocnigHWKa, BUMHUKaE 3aBOSKW YCBIOOMMEHHIO BIIACHOI HANEXHOCTI A0
NEBHMX coLianbHUX KaTeropin Ta igeHTudikauii 3 HUMKn. CninbHUM Mk 0COBUCTICHOO
Ta couianbHOK IAEHTUYHICTIO, HA AYMKY aBTopa, € Te, WO KOXHa 3 iAeHTUYHOCTEN €
cknagosumn A-koHuenuil [1]. Y pocnigpkeHHax [. JleoHTbEBa NigKpecntoeTbes, Lo
BIONOBIAb Ha NMUTAHHS «XTO A» Moxe OyTM OKpecrneHa OBOMa BapiaHTamu: y
TepMiHax OCOOUCTICHOI iAEHTUYHOCTI YM 3 NOo3uuii couianbHux apnukis. Meplunin
BapiaHT nepenbadae HabyTTa OCOOUCTICTIO BRacHOi iAeHTUYHOCTI 6e3 gonomoru
CoLUiyMy, WO BWUMAarae BaXKOl IHTeNneKTyanbHOl npaui, MNEeBHUX OCOBUCTICHMX
nepegyMmoB. |HWKiA BapiaHT 3ocepeaxye yBary abo Ha MHOXMHHOCTI couianbHOro
crtatycy ocobuctocTi, abo BCTynae B KOHMIIKT i3 couianbHMM BYyTTSIM, OCKINbKA He
Bignosigae Bumoram 6aratbox cdep xutta [2]. H. MNMaTtTypiHa BBaXxae, WO coLlianbHa
iJEHTUYHICTb € CAMOBU3HAYEHHA B TepMiHaX BigHECEHHs cebe iHaMBIAOM OO0 NEBHOI
couianbHOI rpynu; 0CoBUCTICHA IAEHTUYHICTb PO3rNA4acTbCA K CAMOBU3HAYEHHS B
TepMiHax (isnvHNX, iIHTeneKkTyanbHUX i MopanbHUX puc iHgueiga [3]. B cBoix npauysax
k. Mig, posrnagae couianbHy IiOEHTUYHICTL K pesynbTaT HeyCBigOMIEHOro
npouecy NPUAHATTA rPYNOBMX HOPM Ta NpaBuIl, @ OCODUCTICHY iAEHTUYHICTb K Taky,
LLIO BUHMKAE B npoLeci pednekcii Ta po3gymis npo cebe [4].

3 no3wuuii [x. TepHepa, ieHTUYHICTb 0COBUCTOCTI — Lie KOrHITUBHA CUCTEMA,
LLIO BUKOHYE pOnb perynsuii noBediHkn B NeBHMX ymoBax. CouianbHa igeHTUYHICTb
BU3HAYAETbCA HANEXHICTIO NIOOMHU 0 NEBHOI couianbHOI KaTeropil, € BaXXnuBum
perynaTtopomM CamMOoCBi4OMOCTI couianbHOI noBediHku noauHum [5]. Taki HaykoBUi AK
. Abpamc i J1. Apkypi po3rnsagaoTb 0COBUCTICHY Ta couianbHy IEHTUYHICTb SK OB
CTOPOHM HAMBIQYaANbHOI IAEHTUYHOCTI, O XapakTepusye UiflicHe YsIBMEHHA Mpo
cebe [6].
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AHaniz HaBefeHNX OOCNIAXEHb CBiAYUTb NPO Te, WO B CydacHin ncuxonorii
npobrnema B3aeMO3B’A3Ky coLlianbHOI Ta OCOOUCTICHOT iAEHTUYHOCTI HE Ma€ YiTKOro
BUpiWeHHSA. [JoMiHylo4Oo € iges npo HaABHICTb [BOX acnekTiB iAeHTUYHOCTI:
OCOBUCTICHOI, SIK NPOSABY YHiKanbHOCTI NOAWHKM Ta couianbHOI, WO OPIEHTYETLCA Ha
couianbHe O0OTO4YeHHsA. BpaxoBywuun Buule3asHayeHe, BbadaeMo 3a HeobxigHe
po3rnagatn faHi peHOMEeHW pOo3MeXOBaHO, K [Ba acrnekTu iHAMBIigyanbHOI
iAE€HTUYHOCTI.

HeobxigHO 3a3HauyMTX, WO couianbHa iAEHTUYHICTb OCOOWUCTOCTI, Maroun
CrinbHi OCHOBU (PYHKLIOHYBaHHS, Pi3HUTLCA CYTHICHOK NPUPOAOH0 Big OCOBUCTICHOI
i0€HTUYHOCTI. Ak 3a3Havae M. LakypoBa, ocobucTicHa i0EHTUYHICTb
XapakTepusyeTbCs $K BHYTPIWWHA OWHaMiYHA CTPYKTypa, iHTerpytde ysBIeHHS
nogvHn npo cebe 3 O4ikyBaHHAMW 3HAYyLUMX iHWKX, iHTEpPIOpU3oBaHUMN B
CaMoCBIgOMOCTi Uboro cyb’ekta B eanHe uine 6e3 BTpaTU iXHbOI CBOEPIOHOCTI;
CYKYMHICTb 3HaHb Ta ysABJIEeHb MIOLNHN NPO CBOE MiCLe | pPOnb SK YrfieHa couianbHol
abo eTHiYHOI rpynn, Npo cBOI 34i6HOCTI Ta Ainosi pucu. CTaHOBNEHHA 0COBUCTICHOI
iAEHTUYHOCTI NOAUHKU BiOOYBaETbLCS Yepe3 3iCTaBIEHHS, NPOTUCTABIIEHHSA PIi3HNX
rpyn, CnifibHOT Y Npoueci B3aemogii 3 HUmu [7].

AHaniz nornagiB Ha OCOBUCTICHY IOEHTUYHICTb, LWO NepeniyeHi BuLle,
A03BONSATb 3p0OMTM BMCHOBOK, O Ha CbOrOAHILUHIN A€Hb B NCUXOSOril HE iICHYE
YiTKOrO BM3HAYEHHA OCOOUCTICHOI igeHTUYHOCTI. [lponoHyemo poarnsgatu
iHTerpanbHy OCOOMCTICHY IQEHTUYHICTb, WO BKNovae B cebe Habip puc Ta iHWKUX
iHOMBIAYaNbHUX XapaKTepuUCTUK, AKi BIOPIZHAKTBLCA MOCTIMHICTIO Ta [[03BONAKTb
36epiraTy UiNICHICTb BNacHOro $, He3BaXkatoum Ha 3MiHY OKPEMUX MOro KOMMOHEHTIB
y vaci Ta pi3HMxX cpepax LiafbHOCTI.

B Teopii . Tepxdena couianbHa igeHTUYHICTb PO3rNS4aeTbCs B MeXax
KOTHITUBHOrO nNigxody, 3yMOBSieHa LiHHICHUM 3MICTOM couianbHOol rpynn, ToMmy
PO3NOA4INAETECA Ha NO3UTUBHY Ta HeratMBHY couianbHy iAeHTUYHICTb. 3 nornsay
HayKOBLUS, couianbHa IiOEHTUYHICTL — Ue pesynbTaT npouecy couianbHOT
KaTteropusauii, sika € pyHOaameHTanbHUM KOTHITUBHUM MNPOLECOM, WO [a€ 3MOory
OpraHisoByBaTy iHPOPMALLi0 NMPO HABKOSIMLLHIM CBIT, YaCTUHa iHOMBIQYyanbHOI «A-
KOHUenui», Wo noxoauTb Bif 3HaHb iHOMBIOA NpO BrnacHe rpyrnoBe YfeHCTBO B
NoeaHaHHi 3 LiiHHICHUMM Ta eMOLiHUMU NPOsiIBAMM LibOro YneHcTBa [8]. I'pyHTyoumMch
Ha npaui . Tepxdena, H. IBaHoBa, couianbHy iAEHTUYHICTL PO3YMIE SIK AUHAMIYHY
CUCTEMY CoLjianbHUX KOHCTPYKTIB cyb’ekTa, sika BMAMBAE Ha LiHHICHO-CMWUCHOBY
cdepy Ta noBeniHKy 0OCOBUCTOCTi, WO POPMYETLCA B XOA4i B3aEMOAii, aKTUBHOI
nobygoBn couianbHoi peanbHocTi [9]. BwuBuatoum couianbHy iOEHTUYHICTB
ocobuctocTi, |. [yGenagse posymie ii $SK BHYTPIWHIO AUHAMIYHY CTPYKTYpYy
0COBUCTOCTI, sIkKa 3'9BNSAETbLCA Ta QYHKUIOHYE Ha OCHOBI BIig4yTTd BIACHOI
HanexHoCcTi A0 MeBHUX couianbHUX KaTeropin. Ha Aymky aBTopa, couiarnbHy
iAEHTUYHICTb BapTO po3rnsaaTn 3 Npu3mMu ii napamMeTpiB: akTyanbHOCTI (nigkpecntoe
3HaYeHHs iHaMBIAA B MPOLECi MKIPYNOBOro MOPIBHAHHSA 3 ayTrpynoro); BUPaXKEHOCTI
(o nposiBNsieTbCA B BinNbLIOCTI CUTYaUin); BaNeHTHOCTi (MoKa3ye NO3UTUBHICTb abo
HeraTUBHICTb igeHTuYHocTi) [1].

HocnigxkeHHa B. lNaBneHko MICTATb XapakTepHe THyMayeHHs couianbHoi
IAEHTUYHOCTI K pe3ynbTaTy YCBIOOMMEHHS CBOEl TrpyrnoBOI HanNexHocTi 3
NPUAHATTAM TUNOBMX ANA Ui€l rpynn puc. HaykoBeub Yy couianbHin iA€HTUYHOCTI
BMOKPEMJIOE OBa acnekTu po3rngaay: 3 noauuii iHrpynoBoi NoAiGHOCTI, 3 noswuuil
aytrpynoBoi abo  MixkaTeropianbHoOl  audpepeHuiauii. L  gBa  acnektn
B3aEMOMNOB’A3aHi: YMM CuUnbHiWe igeHTudikadia 3i CBOE rpynot, TuMm OinbLu
3Havywa gudepeHuiauia uiei rpynu Big iHwux [10]. IHTerpytoum cyyacHi nornsam,
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couianbHa ifeHTUYHICTb XapakTepuayeTbCs AK NepeXxnBaHHs Ta YCBIAOMIEHHSA CBOET
HaIeXHOCTI 40 couianbHUX rpyn, CNifbHOT.

Omxe, GaraTtonnaHoBuWin aHania npaub BuULLE3a3HA4YEeHUX aBTOPIB A03BOMMB
BUABUTU 3MICTOBI XapaKTePUCTUKM iOEHTUYHOCTI, SIK MCUXONOri4YHOro (PeHoMeHy.
MoXemo 3poBMTM BUCHOBOK, LLIO B CYy4YaCHi NCUXOMOrYHIN HayLi HeMae 3aranbHOro
nornsay Ha BUAu ieHTUYHOCTI Ta IX chiBBigHoOWeHHA. Mu norogxyemocs 3 igesamm
HaykoBuiB |. lyGenaase, H.IsaHoBa, [.JleoHTbes, H. MattypiHa, . Temxden,
k. TepHep, WakypoBa, siki, He3Baxkatoun Ha npeacTaBrieHy KifbKiCTb Pi3HOMaHITHUX
BMAIB iAEHTUYHOCTI 0COBUCTOCTI, BCe Binblue akUeHTYTb yBary Ha oCOBUCTICHIN Ta
coujanbHin  iAEHTUYHOCTI, Malw4n CnifNbHI OCHOBM (OYHKLIOHYBAHHS, Pi3HATLCS
CYTHICHOIO NpUpPOAOoHo.
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SECTION XI.
SOCIAL COMMUNICATIONS AND CULTUROLOGY
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The modern era is characterized by the intensification of globalization, the
formation of a common world economic, financial and information system, the
overcoming socio-cultural barriers that traditionally separated states and peoples [2].
Globalization is caused by the objective and subjective factors that have a natural,
technological, socio-political and spiritual basis. It can be argued that nowadays the
foundation of a mega-society is laid, in which, thanks to globalization processes,
harmonious social, economic and environmental ties and relations will be formed all
over the world. Informational and communicative components acquire especial
significance on the way to sustainable social development. They contribute to the
acquisition and dissemination of new scientific, technological, economic, ecological
and other knowledge, and passing on humanistic values to the next generations.
Dynamic social changes have occurred in society, socio-economic and cultural ties
have become complicated, clashes of different opinions and interests have been
more frequent, and conflicts have escalated.

The precondition and concomitant factor of globalization is the language of
communication, in the broad sense — the global consciousness. The dialogue of
cultures and the unity of communicators’ minds is impossible without a language — a
tool of their mental activity and an indicator of the worldview. Ethnic and religious
differences are prerequisites for the communication barriers of globalization.

Language is the cultural code of each nation, defines a specific picture of the
world, confirmed in the concepts. In the process of socialization not only a language
but also a cultural matrix, which determines the model of human behavior, is
assigned. Language is an integral part of culture and human thinking as well. The
semiotic nature of each nation’s thinking has a national specificity. Globalization
changes intensify communication of people’s different minds and ways of thinking.
Today linguistic barriers lay obstacles to globalization, making effective intercultural
communication impossible. Other barriers can be overcome by changing worldviews
and socio-cultural conditions. The purpose of globalization is the transnationalization
of the nations’ cultural code, its transparency, openness of communication.

At the present stage the global consciousness has been burdened with many
barriers that complicate intercultural communication: 1) speech barrier, which is the
impossibility of adequate transmission of content through appropriate methods in
foreign languages; 2) language barrier, associated with insufficient knowledge of the
language of another culture, which is necessary to understand the meaning of a
particular discourse; 3) paralinguistic means of communication that can be


https://doi.org/10.36074/24.07.2020.v2.42
https://orcid.org/0000-0001-7957-3378

142 e Theoretical and empirical scientific research: concept and trends ¢ Volume 2

misinterpreted by another culture; 4) comprehension barrier, which is caused by
different national language pictures of the world; 5) violation of anticipation, which
consists in the slowdown or absence of the process of predicting the content of a
foreign language statement; 6) technical exchange of information that occurs
because of the complexity of foreign language communication. In this case, there is
no exchange of meanings; 7) convergent processes in linguistic picture of the
world [1].

To become a global community, humanity needs a radical change in worldview,
established cultures and values. In this regard, education is of particular importance.
Thanks to education the systematized knowledge, skills and abilities, which are
necessary for human adaptation to the natural and socio-cultural environment, the
further development of various areas of its activities, are learnt well. The solution of
globalization problems will depend on the type of a person formed by society.
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YKPAIHA

Mmobanisauito, eBponei3auio Ta AeleHTpanisauilo Bfagn cyyacHi yKpaiHCbKi
AOCNIAHNKA BUOKPEMIIOTL AK €BOSMIOLINHI (DakTopu, KOTPi 3MIHIOKTb TpaguLinHi
doopmu aiepkaBHOI ynpaBniHCbKOI AisnbHocTi. LLloao nepwnx ABOX, TYT MaeTbCs Ha
yBasi 3anpoBapKeHHs 00 HauiOHanbHUX agMiHICTPaTUBHUX CUCTEM 30BHILLHIX HOPM
Ta CTaHAapTiB, KOTPi NOB’si3aHi 3 NpuMHUMNaMM NPO30POCTi Ta BiOAKPUTOCTI, a TaKoX
iHHoBauiamu. Takuin npouec He3MiHHO npu3BOAUTL A0 TridpuaHOro CTUMKO
AepXXaBHOro ynpasniHHA 9K CBOEPIOHOrO NOegHAHHA iEpapXiYHOro, MepexeBoro Ta
PUHKOBOrO cTunie. [JekoHCcTpykKuis (3a B. MNyrauem) TpaguuiiHoro abo gopmarnbHo-
BOpOKPaTUYHOIO YNPaBfiHCbKOrO CTUMKD BM3HAYaETbCA HAyKOBLSMWU K CyvacHa
€eBOSoLUiiHa HoBaUisl, KOTPY MPOMOHYETbCA PO3rnsgatm 3 TOYKM 30py HOBUX
MOXITMBOCTEN ANA YCiX cpep CyCninbHOro XutTs [4].

YkpaiHa Ha nodaTKky nepiogy He3anexHOCTi K nocTpagsHCbKa gepxaBa
Hanexana 4o KpaiH 3 LLeHTpani3oBaHO MOAENNIO KynbTyPHOI NONITUKN. KynbTypHUIA
CEeKTOp YycCBiAOMMOBaBCA $K AoTauiiHMM Ta  iHAHCYBaBCHA BUKIIHOYHO 3
AEPXOIKETHUX KOLWTIB. SK KOMULLHIA couianiCTUYHIN aepxaBi, KpaiHi 3anuwmnach
LUMPOKA Mepexa [eriokani3oBaHol KynbTypHOI iHPaCTPyKTypn Ta HU3bKa
NPIOPUTETHICTb KYNbTYPHUX MNOCIYTr HA MICLEBUX PIBHAX. 3HAYHOK MIPOK KyNbTypHa
iHgpacTpyKTypa Ta ynpasniHHa 6ynu 3anvwkaMmm pagstHCbKOI MONITUKM i NpiopuTeTIB.
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Mepexig Big ueHTpanisauii 4o geueHTpanisauii npy po3noaini 4ep>KOraXeTHUX
KowTiB mMaB BigdyTtucs we o nodatky 2000-x pokiB y 3B’A3Ky 3 pPerynsitopHoMo
noniTuko aepxasu (3rigHo Ykasy [lpeaugeHTta YkpaiHm «[lpo 3axoam wono
BnpoBamkeHHs KoHuenuii agMmiHicTpaTtnBHOT pedopmu B YKpaiHi» Big 22 nunHa 1998
poky) [3]. PedopmyBaHHA aepxaBHoi Bnagu, 3a P. Pagenkom, B neply 4yepry
CTOCYBariocsi EKOHOMIYHOT chepn WOAO YCYHEHHS aaMiHICTpaTMBHMX Bap’epiB onsg
3any4yeHHs iHBeCTUUIN i 34IMCHEHHA nignpMeMHULBKOI disnbHocTi. Big 2010-x pokis
chepa perynaTuBHOI NONITMKM Habyna Ginbll CUCTEMHOrO XapakTtepy Ta Mana Ha
MeTi nigBuWwmMTN edeKkTUBHICTb 3axodiB LWOAO0 KoopauHauil i cnienpaudi cepen
CTPYKTYPHUX pedopM, cepe AKMX NosiTMKa KOHKYPEHLiT, KopnopaTueHe ynpasIliHHA
Ta cekTopanbHi pedopmu [5]. LLUnax go espoiHTerpauii nependayaB 3acTOCyBaHHSA
aKTyarnbHUX CBITOBUX NiAXOAIB 00 (POPMYBaHHA PO3BUTKY iIHBECTULIMHOI NOMITUKK, a
TakoX  (popMyBaHHSA  MpiopuTETIB  OepXaBHUX  IHBECTULINHUX  BuAATKIB.
PedopmyBaHHS €KOHOMIYHMX MpoLeciB BiAMOBIOHO A0 €BPOMENCBHKUX CTaHOApPTIB
3YMOBUIIO BUHUKHEHHS psay rpoMaiCcbKuX opraHisauin KynbTypHOro CrnpsiMyBaHHS
OO0 MOKpaLLEeHHS chepn 3aCTOCyBaHHA AepXXaBHUX KYNbTYPHUX pecypciB, cepen
Aknx — LleHTp KynbTypHOro meHemxmeHTty (2002), koTpui pearnidyBaB NpOTSAroM
AEKINbKOX POKIB PAL BaXXNMUBUX KyNbTYPHUX MPOEKTIB.

lMpe3eHTauiss HOBOI Opradi3auiHoi Mogeni 3abe3nedyeHHs peanisauii
AEepXaBHOI KynbTypHOI MNonitTuku Bigbynacb y rpyaHi 2019 poky Ha 3acigaHHi
KomiTeTy BepxoBHOI paau YKpaiHM 3 nuTaHb ryMaHiTapHoOi Ta iHopMaLinHOT
noniTUKKM i CTocyBanachk po3noAiny nosHoBaxeHb MiHicTepcTBa 3a hopMOTBOPUMMHU
N peanisauivHuMmn yHkuismun. MponoHoBaHa pedopma Mana Ha MeTi 3MiHUTU
HaZMIPHO LleHTpanisoBaHi ynpasniHCbKi OYHKLiT B MiHICTEpCTBax Ta nepenatu ix B
iHWIi LeHTpanbHi opraHn BMKOHaB4Yol Bnagu (areHcrtsa) [2]. Okpim TOro, noganbLui
3MiHM 00 3akoHy YKpaiHM npo KynbTypy nependayany MOXIMBICTb OpraHam
MiCLLeBOro camoBpsayBaHHS CaMOCTIMHO 34iACHIOBATU ynpaBfiHHA 3akragamu
KynbTypn Ha 6a3oBoMy piBHIi Ta opMyBaTn MEpPEXY KyNbTYPHUX i MUCTELbKUX
3aknagiB 3 ypaxyBaHHsM noTpeb rpomaan. MpoekT amiH 6yB norogxeHui Acoudiauieto
MicT Ykpainm (AMY), wo BigobpaxeHo y HagicnaHomy nucti Ne 5-406 Big 18. 05. 2020
poky 0o MiHictepcTBa KynbTypu Ta iHopMauinHol nonituku. Ha aymky Acouiadir,
cepen nepesar 3akoHONPOEKTY Byno BKMHOYEHHSA CTATTi NPO HOPMWU MiHIManbHUX
cTaHgapTiB 3abe3neyeHHsa HaceneHHs KynbTYPHUMWU Mociyramy Ta 3aTBEPAXKEHHS
METOANKN 0BpaxyHKy coBiBapTOCTi KynbTypHMX nocnyr [1].

Pedopma cektopa couianbHoOi nonitukn mMana 6 HanpsiMy neperykyBatucs 3
KynbTYpHOIO chepoto, npoLec AeueHTpanidauil Kol 4esKuid Yac noYnHaB HabupaTtu
AepxXaBHMX MaclwtabHux obepTiB. [pobnema nondrae B ToMy, WO 3MiHa anaparty
BNagu akTMBHO BNMBAaE Ha nepebir ycix gepXaBHUX NpoLecis, NpuwBmuaLweHHs abo
CMOBINbHEHHA SKUX, $SK MpaBuno, MNpuU3BOAUTL [0 COUIOKYNbTYPHUX KOMI3in.
OueBuaHoO, WO nocrnabneHHs CyBEPEHITETY, HEBU3HAYEHICTb MOSIITUYHOIO Kypcy,
NoABINMHI CTaHOApPTW, iHWI siBMWA Ta Mpouecu MOMITHO MNO3HAYMIIUCL Ha CTuni
peanisauil AepXXaBok CBOIX YNpaBniHCbKUX OYHKUIN, 30Kpema i Woao KynbTYpPHOI
cchepwn.
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XEWTEN AK CNOCIB6 NPOCYBAHHA BPEHAY Y
COUIANTIbHUX MEPEXAX INSTAGRAM TA FACEBOOK

AnekceeHko lOnis OnekcaHapiBHa
acnipaHTka
3anopi3bKul HauioHanbHUl yHieepcumem

YKPAIHA

Hapasi xewTerm Ta reoterm € OAHMMM i3 3pYy4YHUX Ta p[ieBux 3acobis
0e3KoLWTOBHOIro cnocoby po3KpyTKM akkayHTy B Mepexi Instagram Ta Facebook.
Xewtern, abo Tak 3BaHi «peLliTkay, «4ie3y», «xew» — Le KIo4yoBi cnoea, abo Habip
KINKOYOBUX CRiB, SKi MOYMHAKOTBCA 3 CUMBONY «#» (pewiTka). MuwyTbCca KupUnuueto
abo natmHuueto. NMoegHaHHA CriB MOXIMBE Yepes3 HWXKHE NiaKpecntioBaHHsS «_» abo
pasoM, Lie HiFK He NO3HaYaeTbCAa Ha iHaeKcaLil NoLWYKOBUMM CUCTEMaMM CoLianbHNX
Mepex.

Jocnigpxyoum Taky yHKLIi0 couianibHUX Mepex SK xewTer, MM MaeMo Ha MeTi
OUIHUTK Ti eEKTUBHICTb 3 TOYKM 30pY MOXIMBOCTI €dEKTUBHOIo MNPOCYyBaHHSA
BnacHoro OpeHga 4m 6GpeHpa KoMMaHii Ha couianbHUX IHTepHeT-nnaTtgopmax
Instagram Ta Facebook. [Onsa QOOCArHEHHs  OOCNIAHUUBKOI  MeTM  Hamu
BMKOPUCTOBYBANMCS 3aranbHOHAyKOBi METOAW CUHTE3Y 1 aHarsni3y, a TakoX KOHTEHT-
aHaniay.

Tak, 3'asmBwmncek y 2007 poui y mepexi Twitter, cnpaBxHO NONYyNAspHICTb
xewTern otpumanu y 2010 poui 3 nosaBoto Instagram, ctaswn 3aranbHONPUAHATAM
3acobom ans MapKyBaHHS Pi3HOro KOHTEHTY Ha 06ox nnaTtdgopmax [1]. Ay 2014 poui
CNoBO «XewTer» oTpuMano odiuianbHUM CcTaTyc, YBIAWOBLWIKM [0 Te3aypycy
OkcdopACbKOro CroBHUKA.

XewrTern MOXYTb 3anyyuTu UiNbOBY ayauTopitlo, CMOHyKaTu [0  A4in,
akTuBidyBath 1i nig nNOTPiGHMM NOCTOM, MpOpeknaMyBaT TOBap YU NOCAyry,
ccoopmyBaTV BnacHUn OpeHd, BMOKPEMUTM TOBap, NPOAYKT, MOCryry 4m ocoby 3
HEeCKiH4€HHOro NOTOKY iHGhopMaUii TOLLO.

XewTern — ue OcHOBa nMowykoBol cuctemn Instagram. Akwo B He
NPOCTaBrgeTe XeLwTern, To Bawl NoCT HIKONW He 3'ABUTbCA B MOLUYKY 3a 3anutamu
KopucTyBauiB. WNoro nobayaTb y CBOIW CTpiyUi fiMLe Ti, XTO BXe NignMcaHnn Ha BaLly
CTOpiHKY. Ane Ha HOBY ayauTOpIto rofi cnogisaTucs.

XewrTern — BiAMiHHWIA cnoci6 py6pukaudii nocTiB, Hasirauii Mo akayHTy,
MOXIUBICTb NIAHATW NOKA3HUK OXONSIEHHs Nybnikauin Ta 3acid nowyKy KOHKypeHTiB
B Mepexi Instagram Ta Facebook 3 meTor aHanisy ix akayHTiB. Agxe 3 MeTow
MOLLYKY 3a XeluTeroMm noTpibHo ckopuctyBaTucsa abo OCHOBHUM MOLLYKOM COLMEPEXK,
abo HaTMCHYBLUM Ha XxeLuTer nig Yy>Xum ¢oTo.
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Buxogsum 3 uUbOro, OCHOBHI (OYHKUil XewTeriB Taki: CroHyKanbHa, LWo
BUABNAETLCS Y (POPMYBaHHI iHTepecy 00 OnybnikoBaHOro KOHTEHTY, 3arydeHHi
ayauTopii 4o gianory, il akTuei3auii; peknamHa — nonsrae y 36inbleHHi KinbKOCTi
NianMcHuKiB, hopmyBaHHi BpeHaa, po3KpyTLUI akayHTy; NOLIYKOBA — LieN iIHCTPYMEHT
nocTae pearibHOK AOMOMOro ayauTopii 3HaxoguTu NOoTpPibHy iHdopmauito 3a
Teramu.

Hapasi pi3Hi SMM-meHexkepyn Ta iHTEpHET-MapKeTosorn BU3HAYalTb Taki
OCHOBHi BUOM XewTeriB [2]: KOHTEHT-TErM — Le Taki Teru, ski BigobpaxatTb CyTb
TEeKCTy, TOOTO peneBaHTHi xewTern (Hanpuknad, #mobrrweomysamu, #eecinns,
#0eHb _HapOOXeHHs; OpeHOoBi TerM — Term KOMNaHin abo nwauHW, ska 3a
AO0MNOMOrOH0 coljianbHUX Mepex hopmye CBir ocobucTnin 6pens (Hanpuknad, #ajour,
#nike, #adiadas, #zhurfak _znu.); reotern — Tern-npme’sisakn 0o NeBHOro micusi abo
MiCTa, Bynuui, panoHy, KBapTany, CTaHuii MeTpo, nokauii Towo (Harnpuknad,
#asoecbkemope, #kagbe 3arnopixks, #HaHiMamopu ribgig); cnam-term — Teru-
3aKIVKK, Tern-HaB’aA3yBaHHS, AKi MaloTb Ha METi CMIOHYyKaTu KOpPUCTYyBadiB o ain. Ane
€ BESIMKUI LLaHC NoTpanuTh 4O «TiHbOBOro 6aHy» (Konu BaLli NOCTN He NOKa3ytoTbCH
ayauTopii) abo B3arani BTpaTuTu akkayHT (npumipom, #followme, #likeforlike, #nadk.

Okpemy rpyny cknagawTb TakK 3BaHi «TpeHOOBi Terun», $Ki BignoBigalTb
akTyanbHUM MOAiAM, TeHAeHuisMm, TpeHgam. (npumipomM, #3anuwatcsieOoma,
#nidmpumyronikapie,  #covid1l9); Tern-pybpukatopy abo  HaBirauinHi, L0
aonomMararTb cMcTeMaTusyBaTu iHOpPMaUi0 B akayHTi KOpUcTyBa4a, ChpOLLYHYK
MowwykK noTpiGHOI iHopmauii 3a K4YoBM CcroBamMu — Teramu (npuiMipom,
#HarleKCeeHKo_KHuUau, #areKkceeHKo _8i0no4yuHok, #arnekceeHko _Oimu). LlikaBoro
rpynoto Bi3yanbHO-CUMBOMIYHMX MNO3HAYOK NOCTalOTb BIPYCHI Teru, Lo npocyBatoTb
BNacHuUn 6peH 3a paxyHOK BXe iCHytodoro OpeHaa, BigoOMOi HasBu (Mpumipom,
#Nike, #Puma nid peknamoro 83ymmsi, 8U20moesiIeHo20 8 00eCbKoMYy ridearii).

TakoxX cnig BMOKPEMUTU XeLTern-memum — BOHW OyXe LUBUOKO BMXOOATb 3
MOAW, MpOTe [akwTb CBiA, XO4 i KOpOTKOTpMBanNuu, ane weuakmin edekt. 3a
YACTOTHICTIO TMNOMOrI3yEMO XelwTern Ha BnucokoyactoTHi — 100 Tucay nybnikauin i
GinbLue; cepaHboyvacToTHI — Big 10 Tncay go 100 Tncad nybnikauin; HA3bKOYACTOTHI
- Big 500 go 10 Tncay nybnikauin; manosxunsaHi (abo pigkicHi) — go 500 ny6nikauin.

AKLWOo roBopuTN NPO HEOBXIQHY KINbKICTb XELUTErB, TO TYT KOXHWUA BUPILLYE ANS
cebe. Ane Ha cborogHi MakcMmanbHO 403BOSIEHA KiNbKICTb XewTeriB ansa nybnikauii
— 30 wrt. MNpoTe onTumanbHo Oyae KinbkicTb 9-12 wt. abo 10-15 xewTeriB, SKi
PO3MILLYIOTBCS M4 OCHOBHWUM TeKCTOM nyb6nikauii abo B nepwiomy KOMeHTapi nig
noctom. Hemae BenuKoi pisHULI 3 TOYKM 30py MpocyBaHHA nyb6nikauii, oe dyaytb
PO3MiILLEHi XxewTern: nig noctom, abo y komeHtapsix. TyT GinbLl BaXXnMBMiA Ball CMak
Ta NOYYTTSA NpeKkpacHoro. Xoya y nepLiomy BUMNaaKy € HEBENUKUA PUSKK, LLO Yepes
BaLli XeLTern KopucTyBay nepenge Ha KOHKYPEHTHUIA aKayHT.

Heski Mapketonornm 3’'ssicyBanuM HaBiTb Tak 3BaHy «igeanbHy dopmyny
xewrTeriBy, e 3a yMOBM BUKOPUCTaHHA [o3soneHux 30 xewTeriB nig nocTtom
HeobxigHO nybnikyBatn 5 BMCOKOYACTOTHUX xewTern + 10 cpeaHbOYacTOTHUX + 7
HU3bKOYaCTOTHUX + 4 reoTern + 4 BipyCHUX.

YTiM iCHYIOTb MEBHI npaBuia BUMKOPUCTaHHA xewTeriB [3]: no-nepwe, ue ix
peneBaHTHICTb, TOBTO XewTeru, siki CTOCY0TbCA TeMU NocTa. AKLWO iX BiANOBIQHICTb
TekcTy Byae He peneBaHTHa, Taki XewTern MOXYTb PO3Mi3HaBaTUCH CUCTEMOKO SK
cnam. [lo-gpyre, pi3HOMaHITHICTb. XewTern mMarTb OyTU Pi3HUMM Nig KOXHUM 3
noctis. [na ogHiel Temwn, Hanpuknag, HaBiTb MOxHa Matu 5-10 rpyn pisHuUX
TEMaTUYHUX XeLUTeriB, SKi NOTIM MOXHA KOMMaHyBaTU MiX COOOI, TakuM YMHOM
YPi3HOMaHITHIOOUYM 1X. |HaKwe € puank noTpanutn B «TiHbOBUIM GaH». Mo-TpeTe,
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ypaxyBaHHA 4YaCTOTHOCTi xewTeriB, TO6TO MiHiMi3auis BUCOKOYACTOTHUX XELUTETIB,
0cob5IMBO, AKLLO B akayHTa HEBENKMKa KinbKiCTb NigNUCcHUKIB. [No-4yeTBepTe, BBEAEHHS
Xewteris BPy4Hy. IHWMMKM crioBaMn, HE BUMKOPUCTOBYHOUM aBTOMAaTU4HI nporpamm
NponuncyBaHHs xeluTeris. ABTOMaTM3yBaT MOXHa nviie niabip xelwTeris 3a Bawmnmm
napameTpamun. € cantu Ta nporpamu, siki LO3BONAOTh NigibpaTn akTyanbHi xewTeru
3 Bawoi Temu. Ane BNUCyBaTu ix, BCe X Taku, [OBeAeTbCHA BPYy4YHY. TOMY, SKLLO MeTa
BMKOPUCTaHHA XeluTeriB — HaBirauis tTa pybpukadisa, To, BnacHe, ix nerko suMragatu
CaMOTYXKWN, OPIEHTYOYMUCL Ha BMNacHi NOCTU Ta 3anuUTX BaLLOl ayauTopil.

AKWO MeTo BMKOPUCTaAHHSA XeluTeriB nocTtae 3arnyvYeHHss HOBOI ayauTopil Ta
NigBULWEHHS UiNbOBUX Ai, TO € HeOobXigHICTb Y (bOpMyBaHHI TakMX XeLUTeriB, SKi
AanyTb iCTOTHUA Tpadpik HOBMX KOPUCTYBadiB Ta MigBMLATb OXOMMEHHA Ta
3anydeHHsa ayauTopil (Tak 3BaHi «dkopi»). ToMy icHye GaraTto OHNamH-cepsiciB Ans
nigbopy «xewrTeriB». HannonynsapHriwnmn cepeq Hux e€: Mytager.com, Hashtag.org,
Websta.me, Keywordtool.io Towo.

OTxe, xewTern — ue AiNCHO AieBurn Ta abcontoTHO OE3KOLTOBHUK cnocib
NPOCYBaHHS BaLUOro akayHTa Ta BaLlOro KOHTEHTY B coujianbHMX mepexax Instagram
Ta Facebook, 3anyyeHHst HOBOT ayauTopii, peknamu 6penay KomnaHii Y ocobucToro
OpeHay. Bonogitoun 3HaHHAMKM NpO NpaBuna BUKOPUCTAHHA Ta pobOTU XeluTeris,
BOHM CTaHyTb Oi€BUMUN, €PEKTUBHUMUN Ta BE3KOLLITOBHUMM NOMiYHMKaMK B poboTi Hag
PO3KPYTKOK BriaCHOro 6peHay Ym 6peHay KoMnaHil.

Cnuncok BUKOPUCTaHUX OXepen:
[1] Konbuoea, F0.€. AHerromosHi ma ykpaiHoMOsHI xewimeau: KomMnapamusHul aHasmis. BunydyeHo 3 http://zfs-
journal.uzhnu.uz.ua/eng/archive/10/part_2/18.pdf
[2] YTo Takoe xawTer v kak MM Nonb3oBaThbes. BunyyeHo 3 https://instaplus.me/blog/what-is-hashtag/
[3] Kak cTaBuTb xewTern B MHCTarpame — camas nogpobHas wHeTpykums 2020, BunyyeHo 3
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