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ARTICLE INFO ABSTRACT
Received: 24 July 2018 Dynamic characteristics of the system flexibility of the machine affect
Accepted: 25 September 2018 the accuracy of machining, so the study of this problem is very
Published: 30 September 2018 important. Fluctuations of the machine elements significantly affect the
error of the shape of the workpiece. The quality of the processing is
KEYWORDS determined not so much by the static displacements between the tool and
machining accuracy, the workpiece but the stability of the machine system as a whole. There
tool, are many solutions of vibroacoustic diagnostics devices for machines and
machine-tool, machine-tools in the related publications. Defects in the spectrum of
dynamic system, vibroacustic signals are found in the process of manufacturing and
diagnostics. assembling machines in the form of discrete components, parameters of

which are used in vibroacoustic diagnostics as informative diagnostic
features. Along with that there is, but not so common, another type of
dynamic system analysis of the machine, which can be carried out by
experimental methods, or, in particular, by simulating the perturbation of
a dynamic system by cutting forces of special type. Imitated disturbance
is carried out by using a tool of a special form. During the processing
cutting edges of the tool create a pseudorandom process with certain
statistical characteristics, in particular, the correlation function. The
proposed design of the tool makes it possible to perform the research of
frequency parameters of the dynamic system of the machine without

complex loading devices.
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Problem statement. In mechanical engineering, the efficiency improvement of machining
process can be reached by different ways. Among these the study and proper use of dynamic processes
occurring in technological systems is one of the least investigated ways which can open up large
production opportunities. It can be primarily applied to the oscillations of technological systems. The
development of special measures to reduce the level of oscillations in the technological system is an
important task, the solution of which will allow to use more productive modes of cutting while
providing the required quality of treated surfaces. To ensure the high technical characteristics of the
machine, it is necessary to have quality indicators, such as geometric precision, rigidity, vibration
resistance, and others within the specified limits for the whole time of operational activity and provide
output of products with the specified accuracy. The solution of this problem is presented in this work.

Analysis of previous researches. Analyses of previous publications related to this problem
shows that many different schematic and design solutions of devices and techniques for the study of
the dynamic system of metal cutting machine tools are presented in the studies [1-6]. The oscillations
of the machine elements significantly affect the error of the workpiece shape. That is, the quality of the
processing is determined not so by the static offset between the tool and the work piece, but the
stability of the machine system as a whole. Relative oscillations between the workpiece and the
instrument occur simultaneously with several frequencies that correspond to different perturbation
sources and the system's own oscillation frequencies.

Selection of previously unsettled parts of the general problem. Along with all mentioned
above there is another type of analysis of the dynamic system of the machine which is not quite
widespread until now. It can be carried out by experimental methods, in particular by simulating the
perturbation of the dynamic system by special cutting forces.

The purpose of the study is to develop a method of simulated loading of the dynamic system
of the metal-cutting machine by cutting forces while processing with a special kind tool.

Verification of vibroacoustic characteristics of the machine is one of the methods for assessing
the quality of its manufacturing. Defects in the manufacture and assembly of machine tools are found
in the spectrum of vibroacoustic signals in the form of discrete components, parameters of which
(amplitude, frequency, phase) are used for vibroacoustic diagnosis as informative diagnostic features
[4]. The most complete picture of the technical condition of the machine-tool is provided by its
monitoring. Moreover, the following tasks can be solved: continuous monitoring of the vibroacoustic
environment to assess operability of the machine; failure diagnostics of separate units and parts;
comparison of the oscillation spectra for analysis of trends of the parameters of the machine at work.

The research objective. To achieve this goal, the following tasks need to be solved: to create
a special tool in the form of interlocking side mill for stochastic stationary ergodic process of changing
the cutting force and to develop a mathematical model for reproduction of the theoretical process. The
conditions of the ergodicity of the process impose additional requirements on the probabilistic
characteristics of the stationary process.

The first task of this study is the creation of a cutting tool design to study frequency
parameters of the dynamic system of the machine without complicated loading devices that generate
disturbing loading with different frequencies and disturb the whole range of operating frequencies of
the machine during several cycles of processing. The peculiarity of the milling process is its non-
stationary nature due to the periodic inputs and outputs of the teeth from contact with the work piece.
During the cutting process the load impacts on the spindle. These impacts cause intense torsion
oscillations of the drive and the maximum torque, acting on the spindle of the milling machine, can
significantly exceed its average value due to pulse loading.

The analysis of the dynamical system of the machine can be carried out by experimental
methods, in particular by simulating the perturbation of the dynamic system by the forces of
cutting of a special character.

The statement of basic materials. Imitation of disturbance is carried out using a tool of a
special form (Fig. 1). Cutting edges of the tool are created by processing a pseudorandom process,
which has certain statistical characteristics, in particular correlation function. The proposed design of
the tool consists of a mandrel on which a set of six disc cutters is fixed. On each of the cutters, a
random profile was created due to the reshaping on the back surface.

The cutting tool of a special form contains a housing 7, which is located in the spindle of the
machine, a mandrel 6, on which a set of several, for example, five disk cutters 1, 2, 3, 4, 5 with the
same number of cutting edges is installed (Fig. 1, 2). Each milling cutter is a separate functional
module, the number of which can be different. On the mandrel 7, a set of milling cutters is fixed with a
nut 8. Milling cutters 1-5 are shifted to each other from a triangle and are determined from the
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condition of obtaining a random sequence of angles @1, ¢2, 03, ¢4, 05, 06, ¢7 and @8, the placement
of the plates along the cutter periphery (Fig. 3).

The vertices of the teeth of each of the milling cutters are refiled to different heights, which is
determined by the radii R1,1; R2.1; R3.1; R4.1; R5,1 within one module (Fig. 3). Due to this form of the
tool each of the teeth during processing interacts with the machining surface in unevenly distributed
moments of time and removes various allowances. As a result, the dynamic loading of the machine
system is formed with a wide spectrum of disturbing frequencies. The location of the cutting edges of the
tool is executed in such way that the processing generates a pseudorandom stationary process.

Depending on the technological parameters of the processing (rotation frequency of milling
cutters, cutting depth and feed), a pseudo-random process of dynamic loading is formed that interrupts
the dynamic system of the machine in the whole range of operating frequencies.

Fig. 1 interlocking side mill for simulated loading of the dynamic system of the machine by cutting
forces

Ay
nilg

Fig. 2 Placement of modules of the interlocking side mill

M 9(37), September 2018 7



WORLD SCIENCE ISSN 2413-1032

Fig. 3 Profile of a special milling cutter to form the loading

For each of the milling cutters 1-5, a pseudo-random sequence of values of the depth of re-
sharpening is calculated according to Poisson's law of the distribution of a random variable. In
addition to the fact that during the processing by a milling cutter a random process of changing the
cutting force is modulated in amplitude by changing the depth of cut on each tooth of the milling
cutter, the angle at which the next tooth of the milling cutter begins to contact the surface of the same
row treated by the previous tooth (Fig. 3) is also randomly being changed, that is, the frequency
modulation of the signal occurs.

This solution develops this field of technology in comparison with the prior art constructions.

The scheme of the formation of a random process during processing is shown in Figure 4.

=3
@
At

| Bgin)

Fig. 4. The scheme of the formation of a random loading in the successive processing by teeth of
milling cutters

To determine the characteristics of the random process of the imitating loading, we consider
the scheme of the layer formation that is cut away by each tooth of milling cutter (Figure 5)

Blank

Fig.5. Elements of cutting mode and cutting layer geometry for machining with cylindrical milling
cutter
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As it is shown in the scheme the angle of contact &; (the central angle corresponding to the arc of
the contact of the milling cutter with the work piece) is possible to determine. It can be found in A OTE

i
It
_2 g2t _2
C0S9; = D/ =1 D, 6; = arccos (1 Di)
2
The thickness of the cut away layer a; is the variable distance between two consecutive
positions of the cutting surface (formed by the cutting edges of two adjacent teeth) measured in the

radial direction. For a straight-flute milling cutter, the value of a; is constant over the entire length of
the tooth and can be determined using A MKH:

a; = SZ siny,

Where y is the instantaneous contact angle corresponds to the given position of the milling
cutter tooth. When the tooth enters the work piece, the thickness of the cut layer is zero. When the
tooth drops out of the contact with the work piece, the thickness of the cutting away layer corresponds
to the angle of full contact and has the maximum value of amax:

8, =$,5iN5=2S Jt/D;sins =1-cos’ 5 =2 %)

The area of the cut away layer of a tooth of the milling cutter
f.=ab =B-S_siny;;

On the basis of the given dependences, it is possible to calculate the characteristics of a
random process of imitation loading, namely the level and nature of vibrations that are generalized
indicators of the dynamic quality of the machine, and sometimes - the uniform criteria for its normal
functioning. The sequence of pulses of each cutter generates a pseudo-random process in the sum @s.

The empirical formula for determining the strength P,, which generates random vibration.

a.
Cot ™ ()" B™z
siny,
DUPZ ﬂwpZ
Conclusions. The suggested design of the tool allows to perform the research of the frequency
parameters of the dynamic system of the machine without complex loading devices generating

disturbing loading of various frequencies and performing perturbations in the entire frequency range of
the machine for several processing cycles.

P(a )=

Kp .

z
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ARTICLE INFO ABSTRACT
Received: 18 July 2018 The paper considers the influence of the vibrational load on the
Accepted: 22 September 2018 deformation of soils with an increased moisture content. In the course of
Published: 30 September 2018 theoretical studies, it was established that the effect of vibration on soil
deformation is observed when vibrational accelerations of a strictly
KEYWORDS defined limiting value are reached, which is usually called critical. It is
vibration, established that the dependence of the critical acceleration on the specific
wet ground, static pressure is parabolic. In this case, the influence of vibration on the
deformation, deformation of the soil is well described by the hyperbola equation. The
shear resistance. presence of a limit of the sensitivity of the soil to vibrations is

established, at the attainment of which a complete destruction of the
cohesion forces is observed, which are not restored, and the internal
friction reaches a maximum determined by the physical and mechanical
characteristics of the soil. It is determined that the vibrations caused by
the force in the vertical plane do not have a noticeable effect on the shear
resistance. If the vector of the perturbing force coincides with the plane
of shear, then the tangential stresses form an exponential dependence.

Citation: Kaminin €. 1. (2018) Deformuvannia Perezvolozhenykh Gruntiv. Navantazhenniam
Vibratsiinoho Kharakteru. World Science. 9(37). doi: 10.31435/rsglobal_ws/30092018/6129

Copyright: © 2018 Kaminin €. 1. This is an open-access article distributed under the terms of
the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is
permitted, provided the original author(s) or licensor are credited and that the original publication in this journal
is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which
does not comply with these terms.

Beryn. Jledopmarttis TpyHTIB I i€0 3HAKO3MIHHUX IUKIIYHUX HABaHTaXXEHL — BiOpartis,
JTAaBHO INPHBEPTAE yBary BYCHHX. 3JaTHICTh IPYHTIB YIIUIHHIOBATHCSA TIif] Mi€0 BiOparii, 3SMEHIIIEHHS
OIIOpY BAABJICHHS B IPYHT IIPU NEBHUX PEKUMax BiOpalii MIMPOKO 3aCTOCOBYIOTHCS, HANPUKIA, B
OyniBaunTBi. OMHAK, 3 OMNIALY Ha OCOONMBOCTI POOOTH €IaCTUYHOTO ITHEBMAaTWKa Ha arpodoHi,
MOYKHA TOBOPHTH 1 IIPO LUKJIIYHE HABAaHTAXKEHHS IPYHTY OCTaHHIM.

Hdns  mosicHeHHs  ¢i3udHOi CYTHOCTI BIUIMBY BiOpauii Ha TOBEAiHKY [IPYHTIB TiX
HABaHTQKEHHSM BHCYHYTHH UOUmMH pang rimores. HailOinpm mmpokoro mnommupeHHs HaOyIo
NpEeACTaBICHHs IPYHTIB Y BUIJISAAI KOJIMBAJIbHOI CUCTEMH, SKa, B 3arajlbHOMY BHIAAKY, MA€ B’SI3KUH
omip KonuBaHb. [Ipy npoMy omip KOJMBaHb NPUIMAETHCS TPONOPLIMHNAM IIBUIAKOCTI KOJTUBAHHSI.

Y upoMy BUNAJIKY MEPEMIIIEHHS Tijia, M0 3IHCHIOE TUIOCKI TOPU30HTAIBLHO-00epTaIbHI
KOJIMBaHHSI, ONICYETHCS CUCTEMOIO ArdepeHiabHIX PiBHIHD BUY:
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d?z dz
meZia “24R (2)=P.(t

dt2 clZ dt Z() Z()

d?x dx
m— +a, —+ R (x) =P (t 1
18, d—¢+[c 3. +¢,FhZ ~Gh, Jp—R, ()R, =M (1

dtZ @ dt (7 F X 0 0 ¢ X 0

ne G ta m — BigmoBigHO Bara i Maca Tina;
[04

o, A, - Koe(illieHTH ONopy KOJMBAaHb BiATOBIIHO B BEPTUKANBHINA, TOPH30HTANBHIN

IUIONIMHI i HABKOJIO Bici moBopoTy npu koiusanusax OY ;

R,(z) ta R,(X) — peakuii rpyHTy, 10 € QyHKLIIMH [ePEMiLlICHHS;

J Ta J. - BigmoBigHO MOMEHT iHepIii Tia i MOMEHT iHepIii MIOLIi ONOPHOI MOBEPXHI Tina
BiZTHOCHO Bici, 1110 MPOXOJUTh Yepe3 UEHTP Bard TiJia MEepPIeHANKYJIIPHO IUIOMNHI KOJTHBAHB;

@ — xyr nosopory Haekono Bici OY, mo mnpoxomurs uepe3 ueHTp Barm TiNa

TEPIEHINKY/ISPHO TUTOIIMHI KOJHBAHb;

F — moma onopHoi moBepxHi Tina;

h0 — BIJICTaHb BiJ] ONTOPHOI MOBEPXHI Tija O HOTO IEHTPY Bary;

C, Ta ¢, — ysaraibHCHi KOSQILiEHTH OIIOPY BiIIOBIIHO MOBOPOTY Tila HAaBKOJIO BiCi oY i
3CyBY B HaIllpsIMKy Bici X ;

P,(¢) ta P (t) — npoekuii Ha BiANOBiAHI KOOPAMHATHI BiCi 30BHILIHBOT CHIIH, 10 Ji€ HA TiIO;
M (t) — momenT Bimnocno Bici OY |, skuii mie Ha Tino.

Po3B’s130k cucremu piBHAHB (1) M03BOJNSE BU3HAYMTH TOJOXKEHHS Tijda B OyIb-SIKUA MOMEHT
yacy. [Ipote, naHuii po3B’s30K iCHY€ JaleKO HE y BCIX BUIAJIKAaX. 30KpeMa, IPH HENiHIHHOMY XapakTepi

dynxuiit R,(z) ta R, (X), sxi marors Mmicte npu Aedopmanii IIACTHYHOTO CEpeOBHIIA, PO3B’SI30K

piBHSHG (1) B 3araTbHOMY BT HE MOKE OyTH OTpHMaHMA. Y IIHX BUMaAKax AehopMaris IpyHTIB i
JIEI0 3HAKO3MIHHUX ITUKIIYHAX HABAaHTAKEHH MOJICTIOETHCS 3a JOMOMOTOI0 PI3HHUX PEOJIOTIdHUX
Mozesei: B 3K01 PilMHY; y3aralbHEHOTO IPYKHO-B’SI3KOT0 CEPEIOBHUILA; IPYKHO-B’ A3KO-IIACTUYHOTO
CepeloBHUINA; Mojeled O0araTOKOMIOHEHTHOTO CEpEeNOBHIIA 31 CKEeJNeTOM, W0 AehOopMyeThcs 3a
3aKOHAMM NPYXHOCTI ab0 NPY’>KHO-IUIACTUYHOTO TiJla, PE30HAHCHUMHM SIBUIIAMHM IPH BUHHMKHEHHI
NPY>KHUX XBUJIb — XBUJIb HAMIPYTH; BUKOPUCTAHHSM SIBHILA TUKCOTPOIIi 1 iH.

Hes3Baxkatounm Ha 3HA4Hy KiJIBKICTH NPOBEACHUX AOCIHIIKEHb MIOAO BIUIMBY BiOpamii Ha
nedopmaliiro IpyHTY, JI0 TENEpillIHROr0 4Yacy Ie HEe PO3KPHUTA MOBHICTIO (Pi3UYHA CYTHICTH I[LOTO
sBuma. binbm Toro, Sk cnpaBeannBo 3a3Havdae A. A. JlyOpoBCbKHIA, BCe 11e 0OrOBOPIOETHCS MUTAHHS
npo Te, IO K BIUIMBAE HA OMip TPYHTY AcdopMalisiM: MBHIKICTh BiOpallii a00 MPUCKOPEHHS, 1 sKa
B3araji poJjib CIiBBIJIHOIIEHHS YACTOTH 1 aMILTITY/[1 KOJIHBaHb.,

CToCOBHO 10 IiJIEH BOTO JOCIHIPKEHHS HEOCTaTHS Po3poOKa 3arajbHol Teopii nedopmartii
IPYHTIB IiJ] Ji€r0 BIOpAIil yCKIAHIOETHCS 1IIe ¥ THUM, IO JIJIsl IPYHTIB MIiJIBUIIEHOI BOJIOTOCTI MO II0HI
JOCITIJPKEHHSI Maike He TIPOBO/IHIIHCH.

Oxpim Toro, Bitomi poOOTH 10 BiOparlii IpyHTY HPUCBAYEHI TOCIIPKEHHIO peXXUMIB BiOpartii,
IO JTO3BOJIIIOTH 3MEHIIWTH OIip BAABJIEHHIO TBEPAOrO Tila B IpyHT. BiOpamis B mux ymoBax €
HNOMIYHUKOM JIFOAMHH, MOJIETIIYIOYM BUKOHAHHS TEXHOJIOTTYHOTO mpolecy. B ymoBax xe 3aBaassp, 1110
CTOATH TIEpe]] JaHOK POOOTOr0, BiOpaIliiiHMii XapaKTep HaBaHTaXEHb 3 OOKY PYIIis MAaIlMHU Ha TPYHT
€ TIK{JJTUBUM SIBUIIEM, SKe 3MEHIIIYE HeCyqy 3[aTHICTh IPYHTY i, SIK HACIIJIOK, TOTIpIIy€e TPOXiTHICTH
MalHU. B Takiif MoCTaHOBI MUTAaHHS HE BUSBIEHO B JIITEPATypi JOCHTIKEHb 11010 BIUIUBY BiOpartii
Ha JeopMalliio Mepe3BOIOKEHUX IPYHTIB.

PesyabTatn pgociimkenb. TeopeTuyHe BHpilIeHHs TpoOieMH BIUIMBY BiOpamii Ha
JaedopMarliro nepe3BoIoKEHNX IPYHTIB € JOCUTh CKJIAAHUM 3aBAaHHIM. B 1aHWii yac HeMae He TUTbKU
3arajJbHOTO TEOPETUYHOTO BHPIMICHHS MpPOOJIeMH, aje i JOCUTHh OOIPYHTOBaHUX 3 (PI3UYHOI TOYKH
30py TiMOTE3, IO CTBOPIOIOTH IUIAIIAPM IS 1i BUpilIeHHSA. B 1ux ymMoBax HaMOIIbII IUTIIHUM €
BUBYCHHS TPOOJIEMH IIISIXOM TIOCTAHOBKH €KCIIEPUMEHTY.
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Jochimkennast BIIIMBY BiOparii Ha maedopMallito IpyHTY MPOBOAMIIOCS B IPYHTOBOMY KaHaJI.
st exciepruMEeHTIB BUKOPHCTOBYBasacs BiOpaliliHa yCTaHOBKA 3 3aHYypEHHSM LITaMIla B IPYHT HiX
niero BracHoi Bard. llltamm maB mpsiMmokyTHY dopmy 3 po3mipamu 680%150 mm. Po3mipu mrammna
MoieoBaIK (hOpMY OTIOPHOT TIOBEPXHI KOJIICHOTO PYIIisl TpakTopa B MacmTadi 1:4.

O0’eKTOM JIOCITHKEHHsI OyB BaKKHI CYTITHHOK BOJIOrOCTi, sika BizmoBizae 0.8. . .0,9 MOBHOTO BOJIOTOBMICTY.

Sk mokasye aHami3 JiTepaTypd, OCHOBHHM Y3arajlbHEHUM MHapamMeTpoM, IO XapaKTepu3ye
BILUIUB Bibpallii Ha JedopMallito IPYHTY, CIIi/l BBaXKATH BEAMYUHY IPUCKOPEHHs |J :

jg = Aw’sin et |

ne A — aMInITyna KOJHBaHb;

( — KyTOBa LIBHIKICTb

B sxocTi kputepiro OLIHKH BIUIMBY BiOpauii Ha nedopmamilo IPyHTY BHUKOPHUCTOBYBaBCS
KoeiIieHT BIUIUBY BiOpartii:

h
778 = he ! (2)
cm
me h, ta h, — BignosiaHo rimMOMHA 3aHypeHHs WITamMna B IPYHT NpH BiGpauiiiHOMy

XapakTepi HABAHTAKEHHS i NIPU CTATHYHOMY HABaHTaXeHHi. Bennuuna N, BusHauanacs npu aii Ha

[ITAMII HaBaHTa)XeHHT P :
P =P, +mAan?,

ne P, — cratuuHe HaBaHTaKEHHs IIPH BiOpallilfHOMY HaBaHTaKEHHI;

M — Maca eKCIEHTPHKY.

B pesynbTaTi mpoBeaeHNX MOCIIHKEHb BCTAHOBIICHO:

1. BomB BiOpanii Ha nedopmarito rpyHty (77, >1) mounHae NpOSBIATHCA TiNBKK TNPH
NPUCKOPEHHSX, BEJIMYMHA SKHX BHINE IE€BHOTO 3HaueHHs. lle 3HayeHHs NPUHHATO HAa3UBaTH

KPUTHYHUM. EKCleprMeHTH WiATBEpAWIM ICHYIOYWI B JiTeparypi JaHi Mpo Te, L0 BeIUYMHA
KPUTUYHOTO TIPUCKOPEHHS 3aJICKHUTh BiJi MUTOMOTO CTAaTHYHOIO THUCKY Ha mTami. Pa3oMm 3 Tum

MIPOBEICHI JTOCIiPKEHHS TIOKa3alli, 110 Ha BIJIMiIHY Bif| MCKY, IJIS SKOTO 3aJIeXKHICTh jg =f(q), 3a

JTiTEpaTypHUMH JaHUMH, € JIHIHHOI, y BaXKKUX BOJOHACHYEHHMX CYIJIMHKIB 3MiHa KPUTHYHOTO
MPHUCKOPEHHS B (YHKII MHTOMOIO CTaTHYHOTO THCKY BiIOyBaeThCsl HENiHIWHO. B 3arampHOMY
BUTIISAII IS 3aJIS)KHICTh Ma€ NMapaboiYHUN XapaKTep:

= akp + bkpqnw ' (3)

Je.Kp.
UwcnoBi 3HaueHHs MapaMeTpiB piBHAHHSA (3) HaBeeHi Ha puc. 1.

jn_va/g, cm/c?

2,1

2,0

>

1.9

Juso. ,
5" =1.68+0,36q)"

1.8

>

157

0 2 4 6 8 10 12 q, H/em?

Puc. 1. 3anedicnicms npuckopenns Koiueans |, 6i0 3HAUeHb CIAMUYHO20 NUMOMO20 MUCKY Q
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2. IHTeHCHBHICTD BiOpalii, KA XapaKTepU3yeThCs NPUCKOPEHHSAM |, , ICTOTHO BIUIMBAE Ha
BenM4uHy Jedopmanii rpyHTy. B 3aranpHoMy Bumaaky koedilieHT BIUIMBY BiOpalii 77, € QyHKIIi€0
JBOX 3MIHHHX: TIPHCKODEHHS KOIMBAaHHS J, 1 CTATUYHOrO MHMTOMOI TUCKY (. Pesynbraru
eKCIEePUMEHTAIILHUX JOCHIHKEHb 110 BU3HAYEHHIO Li€] 3aJIe)KHOCT] MOKa3aHi Ha puc. 2.

N,
1,4
q=2H/cm?
1,3 q=4H/cm?
q=6H/cm?
1:2
q=8H/cm?
q=10H/cm?
1,1
1,0

5 10 15 20 25 j/le, cMm/c?

Puc. 2. 3anescnicmo koeghiyienmy énnugy iopayii 1], i0 NPUCKOPEHHA KOIUBAHb |, NPU Pi3HUX

3HAYEHHAX CMAMU4H020 NUMOMO20 MUCKY (

BrmB BiOpanii Ha nedopmalito IpyHTY 100pe apOKCHUMY€EThCS PIBHSAHHSAM Trinepoosu:

1
1, —ao((])—m-

A00, 3 ypaxyBaHHsM piBHIHHSA (3):

1
1, =3,(0)— T (4)
i —la +b g™ ————
BT A 0T (@)1

JIsT BOXKMX CYTJIMHHMX TPYHTIB BHCOKOI BOJIOTOCTI B JIiama30Hi MHTOMHUX CTaTHYHUX
HaBantaxkeHb 0 < ( <100 kITa piBHsiHHS (4) Ma€e BUIIIS:

n = 4,77 1 5)
¢ q+3,19 je _1’66_0’36q0,32+3119+q
1,58—-q

pi S js BUPAXCHO B HaCTKaX NPUCKOPCHHS BiILHOTO Ha[liHH}I g .

AHani3 eKCIIepIMEeHTATBHUX JaHUX (AWB. pUC. 2) MOKa3ye, IO BIUIMB BiOparii Ha nedopmariito
IPYHTIB TPOSIBIAETHCS B IEBHOMY Aiarmasoi 3minum ], . SIk 3a3Haganocs padiuie, BIUIMB BiOpauii

nounHaethes 3a ymou j >, . Tortim 7, =f(],) inTencusno 3poctae, acHMHTOTHYHO
HAaOIIMKAIOUKCh 10 3HAYeHHs 7, ... [lpu mojanbmiomy 30iiblueHHi |, BiOpalis He BIUIMBAe Ha
nedopMmartito IpyHTy. 3Ha4eHHs |, , IIPU SIKOMY 7], —> 7], ., » MOJKHA Ha3BaTH MEKEIO 9y TIMBOCTI IPYHTY
1o BiOpauii J, i, (CTOCOBHO J10 BHIAJKy ONOPY IPYHTY 3aHYPEHHIO B HBOIO Tijia Mijl i€l MOCTIHOTO

CTATUYHOTO HABaHTaKeHHs). Benmunna | 3aJIeXKUTH Bifl ( , 30UTBIITYIOYHCH 3 POCTOM OCTaHHBOTO.

6.lim
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Takuii xapakrep npotikauss 3anexuocti 77, = f(],) moxe BimoGpaxarn ¢izuuny cyTHicTb

sIBHIIa BIUIMBY BiOpawlii Ha omip IpyHTYy nAedopmalii, SKIIO NPUHHATH 3a OCHOBY ICHYIOUY B
JiTepaTypi rimotesy Hpo Te, IO i BIUIMBOM BiOpamii BinOyBaeThCs 3MiHA CHJ 3UYCIUICHHS 1
BHYTPILTHBOTO TEPTS IPYHTIB.

B mpomy Bumanky mpu 30UTBIIEHHI IHTEHCHBHOCTI BiOpallii BifOyBaeThCS 3MEHIICHHS CHII
3UCIUICHHS, B TEPINy 4Yepry 3a PaxyHOK pYHHYBaHHS CHJI KalUIAPHOTO HATATY, 1 Tepexia Bix
BHYTPIIIHBOTO TEPTS CIIOKOIO 110 JWHAMIYHOTO TepTA pPyXy. 3MiHA X BEIMYMH 3YCSIUICHHS 1
BHYTPILIHBOTO TEPTSl CTBOPIOE HOBY YMOBY I'PaHHWYHOI PiBHOBAaru CEpeAOBUILA, B PE3yJbTATi SKOI
3MIHIOETHCS TNIMOWHA JOBAHTAKYBaHHS AedhopMaTopa B IPYHT.

Iipn J, =]
3UCTUICHHS, a BHYTpIIIHE TEPTS JAOCiIrac MiHIMyMy, OOYMOBJICHOTO (i3MKO-MEXaHIYHUMHU
XapaKTePUCTUKAMU TPYHTY, TOMY MOJAJbIe 30UIBIICHHS IHTCHCUBHOCTI BiOpailii He BIUIMBaE Ha
YMOBY TPaHMYHOT PIBHOBAru cepelioBHIIA.

BucnoBku. KonuBanuas npu 30yproiodiil cuiti, BEKTOp SKOi pO3TAIIOBAaHUN Y BEPTHUKAIbHIN
TUIONTHHI, HEe pOOJIATH MOMITHOTO BIUIMBY Ha OImip 3CyBy 7 . IIpyM KOJWBaHHSX, BEKTOP BHMYIICHUX
KOJIUBaHb SIKUX 30ira€ThCs 3 TUIOLIMHOIO 3CYBY, BIUIMB BiOpauii Ha nedopmaiito 3CyBY 3aJI0BUIBHO
OIKCYETHCS PIBHIHHSM, 3ampornonoBanuM B.A. €pmosum i Ce-/in-1:

o lim BIIOYBA€TBbCA, CKOpIII 3a BCE, MOBHE PYHHYBaHHsA HEBIJHOBIIOBAILHUX CHII

Tj — z_e*mj(j*jz)’ (6)

Jie T — omip 3CyBy IpH 0e3BiOpaniiHOMY XapakTepi IPUKIIaJIaHHs 3CyBHOTO 3yCHILIS,
J, — KpUTHYHE PUCKOPEHHSL, 10 AKOTO HE BiAOyBAETLCSA 3MiHU OIOPY 3CYBY;

BEIMYMHA |, K 1 ] € (YHKII€I0O MUTOMOTO CTaTUYHOTO THCKY, SIKa B MEpPUIOMY

6.Kkp.”°

HaOIHKEeHHI MOXKe OyTH MpeJICTaBIIeHa JIIHIHHOIO 3aJIe)KHICTIO BUY:
J,=a +bgq, (7)

m; — KOC(ILIEHT NPOIOPLIHHOCTI, IO 3aJICKHUTH BiJl XaPAKTEPUCTHKU MEXaHIYHOIO CKIIA/Ly IPYHTY.
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Beenenne. B kadectBe 00BEKTa perysMpoBaHMs aBTOPOM MpEIUIOKEHa MaTeMaThdecKas
MO/JIe/1b U3MEHEHUS YTIIOBOM CKOPOCTH BpAIlEHUs KOJIEHYATOr0 Bajla ra30BOT0 ABUraTeNsl C MICKPOBBIM
3aKUTaHUEM, TTO3BOJISAIONIAs PAaCUeTHO-IKCIEPUMEHTAILHBIM METOI0OM HCCIIEI0BATh AMHAMUYECKHE U
TEXHUKO-DKOHOMHUYECKHE XapaKTepUCTUKH TpaHcnopTHoro [IBC.

Hens padoTsl. B nureparype mMMpOKO MPEACTaBIEHB] PELIEHHS 3a/1a4 pacdyeTa MepexoaHbIX
nporeccoB, 0e3 HaAyBHBIX ¥  HaJAyBHBIX BAapHAHTOB JBUraTeiieid, C HUCIOJIb30BaHUEM
muddepenuansHoro ypasaenus (1Y) usmenenust yrinoBoit ckopoctu Bpamenus Bana [IBC [10, 31 u
np.]. Bce oHM OTHOCATCS K AM3€NsAM, 000pYIOBAaHHBIM THIPOMEXaHUYECKOH TOIJIMBHOMN aImaparypoil
(TA), mnbo akKyMyISITOPHOM diieKTpoMexanuueckord TA.

Y, onuceiBaroniee npupaiieHue yriioBol CKOPOCTH BpallleHUs] KOJEHYaTOTO Bajia ra30BOr0O
JABC mns mpuBoma kouBepTHpoBanHHOTO ATC B jiHTEepaTypHBIX HCTOYHHKAX HE OOHApPYKEHO.
Ycrpanenue 3Toro HHGOPMALMOHHOTO Ipodesa SABISIETCS LEIbI0 JAaHHOW CTaThH.

AHaau3 uM3BecTHbIX MarTmopneseil. [lpu cozmanum cucrem ympasinenuss [IBC ocHoBHOe
BHUMAaHHUE TPAAULHOHHO yIENACTCS YCTAHOBUBIIMMCS PeXUMaM paboThl. ITO 00yCIOBICHO TEM, YTO
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AL ONITUMHU3AIMU  TIapaMCTPOB CUCTEM YIIPABJICHUA HWCIHOJB3YIOT CHATBHIC SKCIICPUMCHTAJIBHO
CTAaTUYCCKUC XapAKTCPUCTUKU.
Me>1<z[y TEM, B TMPOLCCCC HHTCHCHUBHOI'O TOPOACKOr0 ABHWIKCHUSA, KAPbECPHBIX, HAOPOKHO-

CTPOMTENBHBIX YCIOBHUAX pabOTHl HEyCTaHOBHBINKECS pekuMbl paboTsl JIBC cocraBnsioT 80-97%
Pabora JIBC mpu HeycTaHOBHBIIMXCA PEXHMaxX MPHUBOIUT K YMEHBIIEHWIO MoTopecypca ao 50%,
YBENMYEHHIO pacxoja TorutiBa Oonee ueM Ha 40% [1]. Eme Gomnpiiee 3Ha4eHnE ONTUMU3AIUS PAOOTHI
JABC npuoOperaeT TpH YXKECTOUCHHWH TPEOOBAaHMH K OSKOJIOTHYECKUM  XapaKTepUCTUKAM
TPAHCIOPTHBIX CPENICTB.

B rtexHunueckoil nmurepatrype uMeroTcs padotsl [1, 6 u 7], rie 0OBEKTOM HCCIIEAOBaHHUS SIBISIETCS
coOcTtBeHHO nu3enb. [lodaTOMy, naHHBIE PaOOTBI HE KOPPEKTHO HWCIIONB30BaTh JAJIsl MCCIEIOBaHUS,
HanpuMep, Ta3oBbix apurareneid. Y JIBC ¢ HCKpOBBIM 3a)KMTaHHEM COBEPIIEHHO WHOW pabouuii
MIPOIIECC CTOPAHUS MO CPABHEHHUIO C AU3EIbHBIMU JABUTATENISIMU.

Taxum 00pazom, B HacTosIIee BpeMs co3pelsia He00X0AUMOCTh B CO3/IaHMH HOBOTO TTOKOJICHHUSI CHCTEM
ynpasnenus JABC, koTopsie coueTanu 051 B ce0e MPUHIUITEI pOOACTHOTO M alalTHBHOTO YIIPaBICHHS
u obecrieunBam OBl 3aJaHHOE KAa4yeCTBO YIIPABIEHHUS B YCIOBHSX CTPYKTYpHOH JmOO
napaMeTpUYecKod HEONPEeIEHHOCTH CaMOro OOBEeKTa YTPaBIEHHUS, HEONPEAEICHHOCTH BHEIIHUX
YCIIOBHI 1 HEOTIPEIETIEHHOCTH ENN YTIPABICHHUS.

Hawnbomee OTBETCTBEHHBIM KOHTYpOM B cucTeMe ympasieHus [IBC sBisercss perymnsaTop
YacTOTBHl BpalIeHHA KOJIEHYaToro Banma. OH OKa3bIBAaeT ONpEAEIAIoNiee BIMSHHE Ha TEXHUKO-
SKOHOMHYECKHUE M IKOJIOTHIECKHE TToKazarenu padbotsl JIBC.

Jdunamuyeckue coiicrea IBC
B ycranoBuBmIeMcs pexxume paboTel KpyTammit MomenT JBC M paBeH MomeHTy

conporusieHnss M. B 9THX yCIIOBUSIX yCTaHOBHBIIASCS YIJIOBass CKOPOCTh BPAILIEHHST KOJICHIATOTO
Bana (KB) ompenensiercst Toukol nepecedenrs ckopoctHoiM xapakrtepuctuku JIBC M = f (a)) u

xapakrepuctuku norpeburens M. = f (a)) .

B ToM cmywae, eciam KpyTSAIIMA MOMEHT W/HMIM MOMEHT CONPOTHBICHUS IOJy4aroT
HPUPALICHUS, TOSBISETCS W30BITOK JMOO HEIOCTATOK KPYTAIIEro MOMEHTA, TNPHBOISIINHA K
M3MEHEHUIO YIII0BOM ckopocTH Bpamenus KB

Hns  mosicHeHHA  (i3uuHOi CYTHOCTI BIUIMBY BiOpamii Ha TIOBEAiHKY IPYHTIB TiX
HABaHTQKEHHSIM BHCYHYTHH UOUMH pang rimore3. HaiOinmbln mmpokoro mnomupeHHs HaOyIo
NpEACTaBICHHs IPYHTIB Y BUIISI KOJHMBAJIbHOI CUCTEMH, sIKa, B 3arajJbHOMY BHUIAJKy, Ma€ B’SI3KUH
orip KonuBaHb. [Ipy oMy Omip KOJMBaHb NPUHMAETHCS TPOMOPIIHAM IBUAKOCTI KOJMBAHHSI.

Y 1upoMy BUNAJKY MEPEMIIICHHS Tijia, M0 3IHCHIOE TUIOCKI TOPU30HTAIbHO-00EpTabHI
KOJIMBaHHSI, ONICYETHCS CUCTEMOIO ArdepeHiabHIX PiBHIHD BUAY:

J‘L_‘t":(m +AM)—(Mq +AM,) )

nockonbky M = M, Toraa Beipaxenue (1) MOKHO yIpOCTHTS.

JZ—T:AM — AM, @)

rae J — cyMMapHBIii MOMEHT MHEPLIMH, IPUBEAECHHBIN K ocu Bpamenus KB, xapakrepusyer
crnioco6uocTh JIBC akKyMymMpoBaTh B cebe MeXaHHUECKyI0 SHEPTHIO, KM,

AM — npupanienue kpytsmniero Mmomenrta JIBC, Hu;

AM, — cooTBeTcTBeHHO TpHUpaleHre MoMeHTa conporusiaeHus [[BC, Hu.

OddextuBnpii ymenpHBI pacxox TommBa JIBC (xr/kBt-u), ompemenseTcss ¢ MOMOIIBIO
cieayroniei 3aBUCHUMOCTH

G, 3600
%=\ "hH ©)

e u i T

riue anc — vacoBoi pacxoj tormsa JIBC, kr/y;

N, — sddexrusnas momuocTs [IBC, kBT;
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H, — remora cropanus tommsa, M/JDk/Kr;

1, —unnukatopusli KI1J1 IBC;

N, —Mexanndeckuil KITJI, yuuTeiBaromuii Bce BHyTPEHHHUE TIOTEPH JIBUTATENS.

CrnenoBatenbHO, mpeoOpa3oBaB BbIpaXeHHE (3) MOXKHO 3amucartb BBIPAKCHHE IS
s dekTuBHON MOITHOCTH aBHraresns (KBT):

H, i,
Ne: 'ni‘nm'a)'gu (4)
E'Tﬂ

rae i ; — {HUCIIO LWJIMHAPOB JABUTATEIS,

() — yTJIOBasi CKOPOCTh BpallleHHs KOJICHUaTOTO Baja, paju/c;
T ; — TAKTHOCTb JBUTATeIIs;
g, — OMKJIOBas MOJAYM TOIIHBA JBC, kr/muk.
HukoByto mojady TomMBa (KI/IIMKII): €CH ABUraTellb, 000pyA0BaHHBINH CTaHAAPTHON razo-
TOIUIMBHOM amnmaparypoi, TO HEOOXOJUMYI0 3aBUCUMOCTb MOKHO 3aIIMCaTh COOTHOLLICHUEM

. 'Ne'ﬂ-'T
q,=——= (5)
3600-i, -

a, w1 JIBC, o6opynoBaHHOr0O TOIUTMBHOH anmapartypoii (TA) ¢ pacnpeneneHHbIM JO3UPOBAHUEM TOILTHBA
BO BITYCKHO KOJUIEKTOp, CTATHUYECKYIO XapaKTEPUCTHKY 3aIUILIEM CIIETYIOLUTUM BBIpAKEHHEM
q,=f-p 97, (6)
rae: f — miomans MpoxoaHoro ceueHus xukiaepa TA, Mm%
0, — IWIOTHOCTH TOTINBA, KI/M?;
T, — BpeMsl [10J1a4u 103aTopoM Toruusa (rasza) B JIBC, c;

3 — CKOPOCTB JIBMIKEHMS TOILIHBA B )KUKJIEPE 03aTOPa, M/C.
UYacosoii pacxoj1 ToruiMBa (Kr/d), ONpeesisieTCs CIASAYIONIMM BhIPaXKCHUEM

3600-i,
Gvac = . @ gu (7)
TTxh
Y‘II/ITHBaﬂ, qTo KPYTHH_II/Iﬁ MOMCHT JABUI'aTCIIA (HM) 3aIlChIBACTCA B BUAC
N
M =10°-—¢
w

TMIOJICTAaBUM B HETO BhIpakeHue (4) Toraa moyiydnm,

10°-H, i,
M=———n-n,-9,=K-5,-17,,- 9, (8)
w-T ré
10°-H, i,
rme K=——2 — KOX(PUIMEHT, 3aBUCIIINN OT KOHCTPYKIIUHM IBUTATENS W BHIA
T
y

TOTLITUBA.
Hapamerpst 77; , 17 , 1, ¥ §,, , BROBILLIME B TIOCTIC/HHE BBIPOKCHHSL, 3ABHCAT OT peximMa paborst /[BC.

[IpuBeneHHBIC BbINIE BHIPAXKECHUS OMPEAETSAIOT 3HAUCHUS KPYTALNIETO MOMEHTA BUTATENS Ha
YCTaHOBUBIIHNXCS peXnMax paboTel. [lapamerpsl paboTel JBUTaTeNeld Ha HEYCTAaHOBHBIIHUXCS
pexknMax 3amMeTHO oTir4aroTcs (Ha 10-15%) OoT COOTBETCTBYIOIMX MM MTapaMeTPOB Ha CXOACTBEHHBIX
YCTaHOBUBIIHXCS pexnMax. CXOJCTBEHHBIMH HA3BIBAIOT PEKUMBI, TPH KOTOPHIX MOJIOKEHHE OPTraHOB
yOpaBIeHUS W CPEAHSAA 3a IMKJI yrioBas ckopoctb KB paBHBI WX MrHOBEHHBIM 3HAYSHHSIM
COOTBETCTBYIOIIETO HEYCTAHOBHUBIIIETOCS PeKUMa PabOTHI.
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Takum o0pa3zom, ypaBHEHUs, XapakTepusytomue padory JIBC B ycTaHOBHBIIMXCS pexUMaXx,
MOTYT HCITOJIE30BAThCS TOJBKO JIJISl U3YUEHUS XapaKTepa BIUSHUS PA3IMYHBIX TApaMEeTPOB HA paboTy
JIBUTATENEH U JUIS MPpeIBAPUTEIHHON OLIEHKH BEITMYMUHBI 3TOTO BIMsAHUS. [locTpoeHHas, Ha X OCHOBE,
MaTemarndeckas Mmoaens JIBC B manpHEHIIEM MOJICKUT ITapaMeTPUIESCKON HISHTH()HKAIIHH.

IMockosbky 3aBucuMocts M = f(gu,ryi,nm) SIBJISIETCS TTIAJKON HEMpPephIBHON (yHKIHEH,

muddepeHIUpyeMoil BO Bceil 00JIaCTH JOMYyCTUMBIX 3HAYEHUH CBOMX MapameTpoB, PACCMOTPUM ee
pasnoxenue B psa Teilnopa B OKPECTHOCTH BEIMYMHBI KPYTSAILETO MOMEHTA, COOTBETCTBYIOILLETO
YCTaHOBUBLIEMYCSI PEXKUMY

OM (9,0, 017100 ) M (8,010, 710) (9, ~80)°
aogl,o ~(0,-0,0) a;fo BT

*M (guo:’]io’mno) (77i _77i0)2 )

(77i_77io)+ 577i2 ) ol T

0" M (9y0:0:Mm0) (e =TTno)

'(nm_nm0)+ anmz ' ol o,

M (9,:7:77,) =M (8,010 0 ) +

N oM (guO"]iO’an)'
on;

N oM (guov77i0:77m0)
Oy,

2

rae gl{o’ Mo A T, — COOTBETCTBEHHO ILHUKJIOBasA MoOJada TONJIMBA, WHAWUKATOPHBIM U

mexanndyeckuid KI1J1, cooTBeTcTBYIOMIME yCTaHOBUBILIUMCS pexnmaM padotsl IBC.

IIpn mManpIX 3HAYEHHSAX OTKJIOHEHUH pexuMoB padboTsl [IBC OT ycTaHOBHMBIIETOCS MOXHO
OTPaHUYMTHCS JIUIIb IEPBBIMU 4ICHAMHU pa3JIOKEHHs. B 3TOM ciydae mnpupainieHue KpyTALIEro
MOMEHTa TPE/ICTABISET COOOH IMHEWHYI0 (YHKIUIO PUpAIEHHI CBOUX apTyMEHTOB

AM =M (9,77, ) =M (5,0, 70,110 ) =

:aM(guoﬂio:ﬂmo).Ag +8M(gu0’ni0!nm0)‘An‘+aM(gu0!7710!77m0).A77 (10)
a gu ! 6771 l anm " ’
rae Agu = gu — gu0 — TmpupamieHne NHKIOBOW momaum TormBa JIBC, kr/mmkom;

An, =n,—n,, — npupamenue naaukatopHoro KIIJ nBurarens; An, =7, —17,, — NpHpalieHHe
Mexannueckoro KITJ JIBC.

YacTHple MNPOM3BOJHBIC, BXOJAIIME B IIOJyYEHHBIE BBIPAKEHHUS, MOXHO OIIPEIEINTh
muddepeHIUpOBaHUEM BBIPOKCHHH Uil KpPYTALIETO MOMEHTa B TOYKE, COOTBETCTBYIOIICH
YCTaHOBUBIIEMYCSI PEXKUMY PaOOTHI:

aM 10 T m
(gwo UOUO):K'Uio'UmOZ% (11)
agu guO
oM 117500/
(guO Mios 1 O):K'guo'anZ% (12)
on, Tho
oM Mo,
(90101 °)=K-guo-mo=% (13)
577m 77m0

rae M 0~ prTHH_[I/Iﬁ MOMCHT JABUT'AaTCJIA Ha YCTAHOBUBIICMCA PCIKHUME, H-Mm.
B PE3YJIbTATC BBIPAKCHUEC JJIA MPUPAILICHUS KPYTALIETO MOMCHTA IPUMCET BUJ

AM =K 775 1o - A, + K0y 1,0 - A7 + K Q02770 - AT, (14)

OCHOBHBIMH (haKTOpaMH, ONPEICIHIIOMUMHI 3HadeHne uHankaropuoro KIIJ| nmBuratens,
SIBIISTFOTCSI: KOO PHUIIMEHT U30bITKAa BO3/AyXa ( , Pa3pekeHre padovyero Tejaa BO BITyCKHOM KOJUICKTOPE
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asurarens AP, u ko>dduiment HanonHenus uuauHApos 77, JABC. OTknoHeHHe TaHHBIX MapaMeTpoB
OT UX 3HAUYCHHU B YCTAaHOBUBLIEMCS pE&XKHUME BBI3BIBAET NpHpalieHne nHaukaropHoro KITJ{

Ani — 877. (a01 pa0177v0) 'AO{+ a77| (am paOlnvo) A(Apa) + a77| (0(0, paO’nvO Anv (15)
da a(Ap,) 0

\Y

rne Aa=a—co, — orkioHeHne Ko>dduuueHTa M30BITKAa BO3AyXa OT €ro 3HA4YEHUS B
ycTaHOBHUBIIEMCS pexxume padoTsl IBC;

A(Ap,) = Ap, —Ap,, — npupalieHHe Pa3peKEHNUs BO BILyCKHOM KOJUIGKTOPE OTHOCHTEIEHO
€ro 3HaYCHUs B YCTAaHOBUBIIIEMCS pexkuMe padoThl neurarens, Mlla;

An, =n, —n, — OTKIOHeHHe KO>()(UINEHTAa HANOIHEHHS IMIMHAPA OT €ro 3HA4YCHUS B
ycTaHOBUBIIEMc pexxume padbotst IBC;

Qy, 1,0 — COOTBETCTBEHHO KOX()(MHIMEHT M30bITKA BO3AyXa M KO>()(OHUIMEHT HAOJHEHUS

LUJIMHIpPA TIPU yCTaHOBUBLIEMCS pexxume padotsl IBC;
P.o — pa3psikeHue BO31yXa BO BILyCKHOM KOJUIEKTOPE JBUraTess B yCTaHOBUBILEMCS PEKUME

pab6otst IBC, MITa.

YynuThiBas B3aMMOCBS3b HCYCTaHOBUBIIUXCA WM CXOACTBCHHBLIX YCTAHOBUBIIHNXCA PEKUMOB
pa6OTBI, YaCTHbIC IPOM3BOAHBLIC, BXOAAIINE B IIOCJICIHCC YpPaBHCHHUE, MOIYT OLITH OIIPEACIICHBI
maddepeHnpoBadreM BeIpakeHHS 111 nHARKaTopHoro KIT/I:

Ly-a-p; T,
Hu ‘1, Py

rae L0 — KOJIMYECTBO BO3LyXa, TCOPETHUUIECKA HEOOXOIUMOE ISl CrOpaHust 1 Kr TOIUIMBA, KMOJIb;

7, =8314 (16)

P; — cpennee nHaMKaTOpHOE napiueHue, Mlla;
T, — Temmeparypa Bo31yxa Bo BIlyCKHOM KoJutekTope auraressi, K. Byaem cuurars

T, = const; torna P, — paspsbkeHne BO31yXa BO BIIyCKHOM Kosutektope, MITa

Pa = P _Apao _A(Apa) (17)

rae P, — AaBIeHUE OKpyKaromien cpensl, MIla.

[Ipu 3TOM NpOU3BOJHBIE AOJKHBI OMPEAENATHCS B TOUYKE, COOTBETCTBYIOIIEH BBIOpaHHOMY
PaBHOBECHOMY PEKUMY

01 (g, P+ vo) —8314. Lo-pi- T,

(18)
oo Hu Mo * paO
on.  Pans L. . -p. -T,
77| (ao paO nvo) =8,314 0 aO pu . a (19)
a(Apa) Hu '77vo ’ péO
G L,-a,-p; T,
77| (ao paO UVO) — _8,314 0 aO : pl a (20)
aﬂv Hu "o * Pao
Koaddunuent nzosiTka Bo3ayxa [IBC BeIpazuM ciieayroieii 3aBUCIMOCThIO
G
a=—2 (21)
L -9,
rae GuB — IUKIIOBas moAada Bozayxa B JIBC, kr/mukmn
GuB :Vh “Pa Tl (22)

V, — pabouwnii o6bem muwmaapos [IBC, 1;
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,Oa — IINIOTHOCTHL BO3yXa BO BIIYCKHOM KOJUICKTOPE, KOTOPYIO 6y}_'[CM CUHUTaTh paBHOfI

TIIOTHOCTH BO3/yXa B IumuHapax JIBC, kr/m®,
[Ipu HeOoNbpIIMX 3HAUCHHAX paspexkeHus B wwimHApax JBC pabodero Teipa BO BIyCKHBIX
KOJIJIEKTOpax, UCIONb3yeTcsl ypaBHeHne MeHeneeBa — Kianeipona (715 ueanbHOTO rasa):

Y7,
=——" 23
Pe =R, Pa (23)
rae i = 28,8 — MoneKyspHas Macca BO3/1yxa, KI/MOJIb;

R — xapakrepucTiudeckas ra3oBas IoCTOsSHHASA Bo3myxa, K x/(kr-K).
CrenoBatenbHo, Kod(pdumenT mu30bITkKa Bo3myxa B IummHIpax JIBC, MOXXHO BBIpa3uTh
CIIeyFoIel 3aBUCIMOCTBIO, HCITONB3Ys 3aBUCUMOCTH (22 u 23)

a:Vh'n—v"u.pa (24)
Ly-qg,-R-T,

B nony4ennsix gopmynax, mapamerpst V), u L, SIBISIOTCS IOCTOSHHBIMH TSI BCEX PEIKUMOB

paboTsl aBUraTens, |, U3MEHsETCs JOCTATOYHO MEJICHHO U ee BIMsHHEM Ha AnHaMuKy JIBC MOXHO
npeHeOpeus. [losTomy Oynem cunrats ais JBC

a="1(n,.9,.p,) (25)

Ilocme pa3moskeHHs TIOMY4YEHHONM 3aBUCUMOCTH B psig  Teilopa B OKPECTHOCTH
YCTaHOBMBIIETOCS PEXKHMA, YUUTBIBAs, 4TO0 p, = p, — Ap,, . Tlomydnm nnHEapH30BaHHOE BHIPAKCHHE

JUIs IpUpaleHust Koddduuuenrta n30bITKa BO3AyXa

A = 2%000:%0: Pao) -y O%UT0:Gos Pao) . ¢y 900010 Pao)  p(np ) (26

an, aq o(Ap,)

YacTHbIE NMPOM3BOAHBIC JOJKHBI ONPEACISATHCS B TOYKE, COOTBETCTBYIOUICH BBIOpAaHHOMY
PaBHOBECHOMY PEKUMY

0a(1y0:Uy0r Puo) V- £+ Pag

= (27)
anv Lo'quO'R'Ta
011,91 9y0 Pao) _ Vi Mo M Pag (28)
aqu LO 'quO ’ R'Ta
aa(ﬂvo’quo’ paO) __ Vh : 77\,0 M (29)
o(Ap,) Ly -0, -R-T,
KoaddunueHt HanoIHeHUs IIWIMHAPOB JIBUTATENIS BBIPA3UM CJICIYIOIIMM COOTHOIICHUEM
: T
& pa . 0 (30)

R A2

Iie & — CTENEHb CXKATHUS;
P, — paspskeHne pabodero Tenaa B UUIMHIPE JBUIaTeNs B KOHIE Birycka, Mlla;
T, — Temmeparypa CBeXero 3apsiia ¢ y4eToM I0JI0rpeBa OT ropsiaux jaertasieii apurarens, K;

¥, — KO3 (UIMEHT OCTaTOYHBIX I'a30B.

B BbIpakeHMH 7], BEIMYMHBI |, W P, HW3MEHSIIOTCS MEUICHHO M CJ1ab0 BIMSIOT Ha
npupamenne A7, . Benmuuuusl &, Ty, P, He 3aBUCAT OT pexKUMa pabOTHI ABUTATEIISL.

ITockonbky
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pa = pO _Apa (31)

rae Ap, — moTepH AaBlICHUS B LWJIMHAPE IPU HATIOJHEHUH, 3aBUCSIINE OT peXuMa paboThl
JBC. Torna BeipaskeHne 11 kodpdurmenTa HarmosHeHU mmHApoB JIBC MoxHO 3amicaTth B BHIIE

&+ Py To g T,
= . - . Ap, =K., —-K,,-A 32
t (5—1)- P, T.A+7,) (g—l)- P, T.A+7,) P . e AP (32)
£ P, T, £ T,
K == . ’ K = . _
rae Ky, (g _1). D, Ta (1+ ]/r) h2 (8 _1)‘ o, T. L+ 7,) KO3 (PUITHECHTBI

[IPUBEICHUS.

[Mpupamenue paspexenns A(Ap,)B uwmngpe JBC B mpomecce HANoJHEHUsS IIPH
WU3MEHEHUHM CKOPOCTHOTO pEKHMMa JIBUTATENd M3MEHAETCS aHAJIOTMYHO MPHPAILEHUI0 MOTEpH
JaBIICHUsT BO BIIyCKHOM Koiuiektope, T. e. A(Ap,) = A(Ap,). CnenoBarensHo, BBIpaXEHHE IS

npupancHusd KOB(l)(l)I/ILII/IeHTa HAIOJIHCHUA HUWJIWHAPA, BBI3BAHHOI'O IMPUPALICHHUEM pPa3psKCHUA BO
BIIYCKHOM KOJUICKTOPE, MOXXHO 3allMCaTh B BU/IC

_ 677v(|0a0) . _ .
77v - a(Apa) A(Apa)_ Kh2 A(Apa) (33)

[MoncraBuB monyveHHble Boipaxenuss A u A7, B BbIpaKeHHEe Ul MPUPAIICHUS

unaukatoproro KIIJ{ An, ABC, nonxy4unm

14. p, K V, - u- K-
A, = 8314-p, L, -a, T, 1 L Bh2 | _Vh M (70 + Kpp * Pao) A(AD,) -
Hy, 70 * Pyo Pao "o o, ‘R (34)

8,314-p. -V, -

— plz hH .Aqu
Hu ' qOu ' R
Mexannuecknii KII/] nBuraTens MoxeT OBITH OIIPENEIeH U3 BEIPAXKCHUS
iy =1 (35)
P;

rae P, — CpelHee JaBICHUE CHII CONPOTUBICHHS (MEXaHHYCCKHX MOTEPb), BKIIOYAIOLICE
CWJIBI TPEHHS U TIOTEPH Ha BBITYCK M HamoJHeHne (HacocHsle motepn) /IBC.

ITo mepe yBenuuenust yactoThl BpamnieHuss KB uuncnoBoe 3nauenue mexanmueckoro KIIJ[ B
JABC yMeHbIIaeTcsi 3a CHeT YBEAMYCHUS [),,, BBI3BAHHBIC YBEIMYCHHEM HMHECPIHOHHBIX CHI B
KPHBOIIMIIHO-IIATYHHOM MEXaHHM3ME M YBEIMYCHHUEM HACOCHBIX MOTEPh NPHU CMEeHE pabouero Tena, a
TAKXK€ 3a CUCT yMEHbIIEHUs [J;, BbI3BaHHBIX yMEHbIIEHHEM Kod¢¢uuneHTa HanonHeHus. HacocHble

MOTepU TpU CMeHe pabodero Tena W KOIPGUIIMEHT HAMOTHEHUS IUIUHAPOB 3aBUCAT OT BEITHMYMHBI
A9POJMHAMUYECKOr0 CONPOTUBJICHUS IOTOKY BO3AyXa, KOTOPOE, B CBOI OYEPEIb, ONPEIACISIETCS
YIJIOBBIM MOJIOKEHUEM JAPOCCEIBHON 3aCTIOHKHU.

Taxum 00pazom, MOXKHO 3aIHcaTh

_ Oy, (IBO’Q)O)_AIB+677m (,Bo’a)o).
" op ow

A Aw (36)
rac ﬂO — YIJIOBOEC ITOJIOKEHUE IlpOCCGHBHOﬁ 3aCJIOHKU B YCTAaHOBUBHICMCH PEKUME, I'pal. I10B.;

@, — yrinosas ckopocTts Bpamienns KB JIBC B ycranoBUBLIEMCS pEKHUME, Pajl/C;

Aﬂ — MaJiIo€ OTKJIIOHCHHUE YTJIOBOI'O IIOJIOXKCHUSA I[pOCCCJ'IBHOﬁ 3aCJIOHKH OT IIOJIOXCHHA
YCTAaHOBUBHICTOCA PCIKUMaA, I'pal. IMOB.;
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A®@ — otknonenne ckopocTu BpamieHus KB oT 3Ha4eHus yCTaHOBUBIIErOCs pexkuMa, pazy/c.
IToncraBuB BbIpaxkeHue A7}, B COOTHOLICHUE JUIS IPHPAIIECHHS KPYTALEro MoMenTa AM st
ABC, Torna nony4yum

0 , @

AM:K'quO'niO'W'Aw+

8,314-p, -V, - u 0N (B, @) 37
+ K- An.— ! Ad + K- . MO O AR 4 ( )

77mO [U.o Hu ‘quo'R ] qu quO 77|O 6ﬁ ﬂ

8314 p, 1 Ky, ) V(7o +Ky,- P,
+K'qu0'77m0'—p' L.o'ao'Ta'[—Jr hz]— o 44U + Ko Pao) -A(Ap,)

Hu o Pao Pao o quo ‘R

Ecmm, marpy3koit mns [ABC sBnsercs aBroTpancmoptHoe cpenctBo (ATC) [1], Torma
BpAIlAIOIINI MOMEHT JBUTaTENsl yPaBHOBEIINBAETCS MOMEHTOM conpoTuiienus Harpy3ku ATC, Hm

M, =M (38)

rne M, =1 (V,,0) — momenr conporusnenust Harpysku ATC (Hwm), 3aBucsmmii ot
YaCTOTHI BPALIEHHS KOJNEHYATOro Bama @ (MHH') M CKOPOCTH IBMKEHHS aBTOMOOMIA Va (KM/).
3aBucuMOCcTh M, OT yKa3aHHBIX MApaMETPOB MOXKET OBITh IMOJYYCHA HA OCHOBAHUHM H3BECTHBIX
XapaKTePUCTUK KOHKPETHOTO JABHUIATENS, IUOO OTMPEICIeH PACUCTHBIM TyTEM

e P

Mc:ng'P’['

u- ntp -7 tp
rae P, — tarosoe ycuime aBToTpaHCopTHOrO cpeacTBa, 06opyroBanHoro razossiM JABC (H);
Mg ¥ 7, — ko3 duuments nedopmaiuu Koeca u TPEHUs KaueHus;

Ik — CTaTUYeCKHi paanyc Koneca (M);
U — TIepeaTovYHOe OTHOILICHNE TIIaBHOH Nepeiaun ¥ KOpoOKH repenayd

Uu=— (40)

@, ® — yrioBblE CKOPOCTHU KoJeca U KojeHdaroro Bana JIBC, pan/c.
IIpupamenue kpytsimero Momenta AM ., MoryT ObITb BbI3BaHBI JIHOO IPUPAIICHUSIMH

ckopoctr aBromoOmst AV, , o npupamennem yrnosoii ckopoctu KB IBC A@

aMc(VaO’a)o) a'\/Ic(vaO’a)O)

AM, =
oV ow

LAV, + Aw (41)

a

YacTHble POM3BOJHBIC, OINpPEICICHHbIE B TOYKE, COOTBETCTBYIOIICH BbIOpaHHOMY
PaBHOBECHOMY PEXXUMY:

oM, \V,,, o I - o,
C(VO O):ng'Pto' Kk (42)
aVa @q My 'VaO
oM.V, o r o,
c(VO 0)= g'Pto' k2 (43)
ow @y Ty,
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JAunddpepennuanbHoe ypaBHeHHe NMPUPALeHUs] CKOPOCTH BpalleHns KoJieHYaToro saja JIBC
AJISl IPUBO/IA ABTOTPAHCIIOPTHOI'O CPEACTBA
ABHEHHE, OIMCBIBAIOLLEE TMHAMUYECKHE CBOHCTBA , IPEZICTABIICHO CIIEAYIOIIEH 3aBHCHMOCTBIO
Yp C,mp Y0

Jdﬁ—ta)zAM ~AM, (44)

rae J — npuBeIeHHbIH MOMEHT UHEPIMK Bpararomxcs Mace JJIBC 1 aBTOTPaHCIIOPTHOIO CPEICTRA.
ITogcTaBuB B JaHHOE YpaBHEHUE BBIPAXKECHUS JUIsl IPUPALICHUM KPYyTSAIIEr0 MOMEHTa
npuratens AM u MomeHta compotuBieHus AM ., cosjaBaeMoro BeAyLUIMMH  KOJECaMM

aBTOTPAHCIIOPTHOTO CPENICTBA HA CHIIOBOM arperar, Tora moidydiuM

dAw (M, (V.. @) on,,(By, @)
J + c\Ya —Kog .. om0 ) A
dt ( ow %o * o ow
8314-p, -V, - M, V0, ® on, (B, @ 45
+ K1, o — PiVn M 'Aqu_M'Ava"_K'quO'nio'm'Aﬁ"' (45)
Hu'quo'R ov, op
+K Gy Tlmo 8314-p, L»o'ao'Ta'[l+Kh2J_Vh'ﬂ.(mo+Kh2.pa0) -A(Ap,)
Hy 7740 Pao Pao o Qg0 - R
Bemuuuna
oM , '
F :M_K'quo'ﬂio'w (46)

A ow ow

— IIpecTaBisIeT co00it (GakTop YCTOWIUBOCTH peKUMa PabOTHI ABUTATEIIA.

Jus ynoOctBa aHanmu3a W COMOCTABIICHUS MEPEXOJHBIX TPOIECCOB, a TaKXKe OLEHKU
JTUHAMHYECKUX MTOKa3aTellel IBUTaTels, 3alHIleM ero ypaBHEeHHe B Oe3pa3MepHoil hopme.

[Mocne mpuBeaeHUs ypaBHEHUS K CTaHAAPTHON (opMe 3alKUCH, TTOTYIHM

do —  — = o —
Tﬂ-a+a):kg-qu+kﬂ‘,8—kv-va+kp~pa (47)
OTHOCHUTEIILHBIE KOOpAWHAThl YPABHCHUSA (47) OpCeaACTaBJICHBI B BU/IC
_ Ao _ Ag, — AV, —  AAp,)
w:_;gu: “;Va: . s Pa =— (48)
0)0 guO VaO ApaO

rje @ — 0e3pa3MepHOe U3MEHEHHE YIII0BOM CKOpOCTH BpatieHus Bana JIBC;

g, — 0e3pasmepHOE M3MEHEHUE LMKIOBOH M0J24H TOIUINBA;

V, — GespazmepHoe nsmeHenue ckopoctu aBkeHust ATC;

P, — 0e3pazmepHOe H3MEHEHHE pa3psuKeHHs pabovero Tena BO BILyCKHOM KOJUIEKTOPE;
A — 3r1eMeHTapHOE U3MEHEHHE NTapaMeTPOoB IPH IIEPEX0/ie OT OAHOTO YCTAHOBUBLIETOCS pexuMa
Ha JIpyToii; mapameTpsl ¢ nHaekcoM 0, CHATBIC Ha YCTaHOBUBILMXCS pexuma 3kcrutyartauun ATC.

J-
3pecy T, = @

(aMc(Vama)o) K Qg O By, %)
ow ! ow

XapaKTepu3yeT CKOPOCTh PEaKIMU Ta30BOT0 IBUTATENs B rporecce amxerns ATC;

j — mocrtosHHas Bpemenu J[BC,
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op
— K0y i -

(K'ql,o'ﬂio'ﬁo'

577m(ﬂo,0)o)),wo
“s= [8Mc(\/ao’a)o) a77m(180’5‘)0)j

— Oe3pasMepHBIi KO3 HIHEHT,

ow ow

XapaKTepU3yIOIUl BIUSHUE W3MEHEHHUS YIVIOBOTO IIOJIOKEHHUS JPOCCENBHOM 3acCJIOHKH Ha
npupaineHue ckopocty Bpamenus KB /IBC;

8314-p, -V, - u
K 1,000 | o — H. -q r? " Wy
Ky = v — 0e3pa3MepHBIi  KOA(h HUIHEHT,
aMc(\/ao’a)o)_K_q o .aﬂm(ﬁw%)
0w wo. o ow

XapaKTepU3YIONUil BIUSHUE TMPHUPAIICHNS IUKIOBOM IMOJAYM TOIUIMBA HA IMPHPAIICHHE CKOPOCTH
Bpamenus KB JIBC;

oM c (VaO' 0)0) .
oV °
K, = = —  0Oe3pasMepHBIi KO3 pHIMEHT,
' (5MC(\/a0,a)0)_K a’]m(ﬁO’a)O)}
“Uyo "o -
ow ow

XapaKkTepu3yloluil BIUsSHUE H3MeHeHHA ckopoctu nBmkeHHd ATC Ha mpupaiieHue CKOpOCTH
Bpamenus KB JIBC;

8,314 p, 1 Ky, V(70 +Key o,
K‘quo'pao‘ﬁmo'“' Loy T, - 4+ Pn2 | _VhtH (70 'ha Pao) @,
K = u TTvo'Pao Pao Mo Gy
" M Vagr ) 0 (B, @)
'quo.nio.
ow ow

0e3pa3MepHbIli KOA(D(GUITUCHT, XapaKTePU3YIONMIUI BIMSIHUE MPUPALICHUS Pa3peKCHUST BO BIIYCKHOM
KOJUIEKTOpE Ha mpupaiienue ckopoctu Bpamenus KB JIBC.

B oneparopHoii ¢popme 3anucu ypaBHeHue (47) OyaeT UMETh BUJT
(T, p+1)-@=k,-q, +k, Sk, -V, +k, - p, (49)
I'ne, aByunen B ckoOKax, B3SThIH U3 ypaBHeHUs (49)
d,(p)=(T,; p+1) (50)

— SIBJISIETCSA COOCTBEHHBIM OIMEPATOPOM Ta30BOTO ABUTATENS.

VYnpouieHHOe H300pakeHUe CTPYKTYPHOH CXEMbI ra30BOT0 JBUraTesIsl IPUBEJCHO Ha puc. 1.

C mnoMoupl0 BBILICIIPUBEACHHOIO ONEPATOPHOTO YPAaBHEHWS IIE€PBOM CTENEHH, MOXKHO
UCCIIeIOBAaTh JMHAMUYECKUE CBOMCTBAa IEPEXOAHBIX mpoueccoB rasoBbix JIBC, xoropsie
UCIIOJIB3YIOTCS B KQUECTBE CHJIOBBIX arperatos JUisl IPUBOJA aBTOTpaHCIOPTHBIX cpeacTs (ATC).

Panonanbsuplii mogbop THma ra3o-TOIUIMBHOM ammapatrypbl M y3JIOB BO3AYXOCHAOKEHMS
yJIydlIaeT JUHAMUYECKHE XapaKTePUCTUKH T'a30BbIX ABUTaTeNIe HOBOTO MOKOJIEHHUS.

Ot >(p¢eKTUBHON M COrIacoBaHHOH pabOTHl CHCTEM BO3AYXOCHAOXKCHHMS, 3aKUTaHUS H
TOIUIMBOMIOAa4M, YCTAHOBJICHHBIX B CHWJIOBBIX arperarax, CHHKACTCA MHCPLUUOHHOCTL MNEPEXOIHBIX
MPOIECCOB IpoTeKaromux B nuiauapax JABC.
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k, -V,

Puc. 1. Ynpowennoe uzobpasicenue cmpykxmypHou cxemuvl 2a308020 08ULATNENS

CBoeBpeMeHHas Iojavya Bo3ayxa W ToruiuBa B HuiauHApsl JIBC coriacoBaHHasi ¢ MOMEHTOM
MOJIaYM UCKPBI CUCTEMOH 3aKMTaHMsI CYIIECTBEHHO YJIyYIIalOT XapaKTePUCTUKH IMPOLEcca CropaHus
(IMHaMUKy W XapakTep BBIFOPaHUSl TOIIMBA, MOMEHTHI JOCTHIXKEHHS MaKCUMAalbHBIX AaBICHUU U
TEMIIEpaTyp LHUKIA), CIIOCOOCTBYIOT YIYYIIEHHIO NpPOTEKaHWs padoduero mpouecca B LMIMHIPAX
CHJIOBOTO arperara B IeJIOM.

BriBoabI.

1. Iomyuennoe MY, ommuchIBaeT MNEpeXOJHbIE MPOIECCHl M3MEHEHHs YTJIOBOH CKOpPOCTH
KoJleH4JaToro Basa razoBoro JIBC TpaHCHOPTHOIO cpeicTBa B IIMPOKOM JMANa30HE CKOPOCTHBIX U
HArpy304HBIX PEKUMaX €ro paboThI.

2. Ilonydyeno nuHelHOE HEogHOpOoaHOE Y 1-TO mopsiaKa ¢ MOCTOSTHHBIME KO3 punreHTamu,
KOTOPOE€ MOJXKHO HCIIONIb30BaTh JJs pPa3paboTKM W pealu3ald MaTEeMaTHYeCKHUX MOJeNei
MHOTOKOHTYPHBIX (DYHKIMOHATIBHBIX crcTeM TparcrnoptHoro [IBC.
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Introduction. As of today, the climate change is a confirmed fact, in consequence of which a
question arises how the quantity and the quality of water in resources will change in years to come.
The level of availability of water resources in Ukraine is insufficient and is determined by the
formation of the river runoff rate, the availability of underground and sea waters [1]. Because of that,
the forecast of the quantity of water which will be available in Ukraine in the future is an important
issue for today’s researchers. One of the main issues is to valuate the changes in the hydrological
regime in vulnerable flood hazard regions and in result of the climate change [2, 3]. The basin of the
Dnister River is characterized by formation of rain floods which have a destructive effect on the
economies of two countries: Ukraine and Moldova [4, 5].

Results of Studies. For forecasting the runoff rate in the future, the REMO regional numeric
model was used in our study. It was developed in Max Plank Meteorology Institute (Hamburg) [6].
REMO unites the former EUROPA-MODELL numeric model for weather forecasting for calculation
of thermodynamic characteristics and the block of ECHAMDS global climatic model, using which the
processes of clouds and precipitation formation, of the movement of flows of sun radiation in the
atmosphere, the influence of the underlying terrain on heat flows with taking into account the albedo
and the type of the terrain are calculated [7].

Before the forecasting itself it is necessary to ascertain how plausible and accurate the selected
model can provide the forecast of the characteristic necessary for us: the runoff modulus. Because of
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that, the first task was the verification (testing) the results of the REMO numeric modeling [8] in
respect of quantitative runoff indicators in the territory of Ukraine. The testing was conducted through
the comparison of the results of the model with the data of observation of the hydrological network in
corresponding period [9].

For the research, we used the data of observations at 17 affluent rivers of Dnister (19
hydrological stations) and at the Dnister River itself (9 hydrological stations). The selected network of
hydrological stations fully covers the basin of Dnister and characterizes the conditions of formation of
the water runoff of rivers in the entire basin territory in a good way [10].

Table 1 shows the comparison of values of the water runoff modulus averaged over the
research period (1971-2000) separately for each studied hydrological station, as well as the percentage
deviation of values of the both sets of data.

Table 1. Runoff Modulus (I/s-km?) of Dnister Basin Rivers (averaged over 1971 — 2000)

Average Annual Value of Average
the Runoff Modulus, Deviation for the
. : . I/s-km? Entire Period of
No. River Hydrological Station Network of ENMO Research. %
Hydrological Model
Stations
1 Strilky village 13.51 11.77 14.9
Rozdil urban-type
2 village 8.17 6.78 20.4
3 Halych town 11.42 10.12 13.9
4 Zalishchyky town 9.46 8.17 14.3
5 Dnister River Mohyliv-Podillskiy 6.70 582 165
town
6 Hrushka village 6.29 5.42 16.5
Dubossary hydro-
! electric power station 5.56 5.33 16.1
8 Benedery town 4.72 4.45 5.8
9 Strviazh River Luky village 9.74 8.88 15.4
10 Zavadka River Rykiv village 23.60 21.60 8.7
11 Opir River Skole town 19.23 17.15 12.0
12 Svicha River Myslivka hamlet 27.76 24.70 12.0
. . Bukachivtsi urban-
13 Svizh River type village 5.67 5.14 19.7
14 | Limnytsia River | Osmoloda village 35.41 32.35 8.7
15 | V- Nadvimianska | pagichna village 22.33 20,51 9.0
16 | Zolota Lypa River | Zadariv village 12.15 10.41 18.0
17 | Zolota Lypa River | Berezhany town 5.26 4.57 23.0
18 | Koropets River \'Zﬂ;%%ets urban-type 5.51 4.74 209
19 Strypa River Kaplyntsi hamlet 4.22 3.62 21.5
. V. Berezovytsia 18.6
20 Seret River urban-type village 5.50 5.12
21 Seret River Chortkiv town 4.04 3.60 16.4
22 Nichlava River Strilkivtsy village 3.01 2.60 22.6
23 Zbruch River Volochysk town 3.95 3.58 27.5
24 Zbruch River Zavallia village 3.32 2.96 18.5
25 Smotrych River Kupin village 3.26 2.82 17.9
26 | Studenytsia River | Holozubyntsi village 3.16 2.85 22.3
27 Ushytsia River TymKiv village 3.06 2.69 23.1
. . Nova Ushytsia urban- 20.0
28 Kalius River type village 3.14 2.82
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Fig. 1. shows the example of results of modeling of the value of river runoff for certain
hydrological stations of the basin.
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Fig. 2. Average Perennial Hydrographs of Water Runoff Obtained According to the Data of
Observations and Results of REMO Modeling for the Period 1971-2000
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The analysis of Fig. 1 shows that in the majority of cases the average annual value of the
runoff modulus taken according to the REMO model is lower, as compared to the data of stationary
hydrographical observations.

The average annual runoff modulus in the basin of Dnister averaged across the entire basin is,
according to the data of the hydrometrical network, 9.25 I/s-km?, and according to the REMO model it
is 8.27 I/s-km? The calculation data averaged across the basin, calculated according to the REMO
model are underestimated as compared to the data of observations at hydrological stations by 0.98
I/s-km?, which amount to approximately 11% in percentage.

In the process of the verification of the veracity of obtained model values of the runoff
modulus, we proposed to use an adjustment coefficient (C,) which shows what fold the modeled
monthly value of runoff has to be decreased or increased for hydrological stations in the basin of
Dnister. That is needed to be done in order that the modeled value would be more corresponding to the
value of the runoff modulus obtained during direct measurements at a hydrological station. The values
of coefficients were calculated on the basis of deviations of modeled values for each month for the
period 1971-2000.

In order to check the efficacy of use of the above mentioned coefficients, the verification of
the REMO model over an independent period of observations, from 2001 to 2015, was conducted. We
compared annual values of the runoff modulus obtained at hydrological stations and forecasted within
the model for the same period. The comparison was conducted for two scenarios: comparison of
perennial values of the runoff modulus separately for each studied station, as well as comparison of
average values of the runoff modulus average in the basin for each year of the independent period
separately. Without using the C, coefficient, values of the runoff modulus obtained from the REMO
model quite significantly differ from the measured values. The deviations of modeled values vary
within the range from 7.2% to 23.5%. While when coefficient is used, the percentage of deviation is
decreased to 3.6% — 11.2%, that is, the deviation from measured values decreases twice.

The table below shows monthly adjustment coefficients (C,), averaged by the entire basin of Dnister.

Table 2. Monthly Values of the Adjustment Coefficient Averaged by the Basin

Month 1 2 3 4 5 6 7 8 9 10 11 12 | YEAR
Coefficient | 1.14 | 1.21 | 132131110114 105|120 | 146|103 | 116|120 ] 1.19

The conducted verification of the correctness of the model over the independent period give the
grounds to assert that the adjustment coefficient proposed by us actually provides the possibility to mitigate
the percentage of deviation of modeled values, and in result of that the values of the runoff modulus
obtained within the REMO model will be corresponding to the reality in a significantly more accurate way.

The data of the study show that the REMO model forecasts the changes in the runoff modulus
in the basin of Dnister in a sufficiently veracious way, including regularities and local particularities of
formation of the runoff in different parts of the studied basin. Significant deviations between the data
can be connected with an insufficient accuracy of appropriateness of boundaries of areas demarcated
in REMO and of boundaries of the river basin. However, the obtained high value of the correlation
coefficient allows us to make a conclusion that the REMO model can be used for analysis of changes
in the runoff of the Dnister basin in the past, at present, and forecasting that for the future with a high
level of veracity. At the same time, the use of the proposed coefficient will allow to mitigate the
deviation of modeled values of the runoff modulus and will provide the possibility to forecast the
runoff of rivers of the Dnister basin in the future in a more accurate way. We performed the forecast of
the runoff for the period until the year 2100; the forecast was made in 30-years periods: 2011-2040,
2041-2070, and 2071-2100.

The results of the forecast of the runoff in the Dnister River basin are shown below.

M 9(37), September 2018 29



WORLD SCIENCE ISSN 2413-1032

Table 3. Forecasted Monthly Values of the Runoff Modulus in the Dnister Basin in 30-Years Periods
Runoff Modulus (I/s*km?

Period, Years S | S S| T > 2| >| 3 |E 3| € =

c < a S S 2 |3+~ 8 o @

s|g|s|<|2|~|°|2|g2 |&8|z]|¢8

1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13
1971-2000 5.61|5.12 |15.04{14.94(12.88|11.65| 8.05 | 7.22 { 5.31 | 5.33 | 8.53 | 6.63

2011-2040 without the
coefficient 5.01|4.56 |13.15(13.34|11.03/9.95 | 7.17 | 6.33 | 4.74 | 4.72 | 7.38 | 5.79
2011-2040 with the

coefficient 5.71|5.52117.36|17.47(12.14|11.34| 7.53 | 7.59 | 6.92 | 4.86 | 8.56 | 6.94

Difference without C,

(I/s*km?) 0.60(0.56|1.89|1.60|1.84|1.71|0.88|0.89|0.57 |0.62 | 1.150.84
Difference (%) 10.67(10.96(12.60(10.70|14.31|14.64(10.93|12.37/10.78|11.57|13.51(12.66
Difference with C,
(I/s*km?) 0.10]0.40 [ 2.31|2.54|0.74|0.31|0.52|0.37 | 1.61 | 0.48 | 0.03 | 0.32
Difference (%) 1.84 | 7.73 |15.37/16.98| 5.74 | 2.69 | 6.48 | 5.16 [30.27/ 8.91 | 0.33 | 4.80
2041-2070 without the
“oefficient 454|4.11(11.62/12.05/9.49 | 8.48 | 6.35 | 5.56 | 4.27 | 4.20 | 6.40 | 5.11
2041-2070 with the
cosfficient 5.18 | 4.98 [15.34|15.79|10.44| 9.67 | 6.66 | 6.67 | 6.23 | 4.33 | 7.43 | 6.13

Difference without C,

(I/s*km?) 1.071.01|3.42(2.89|3.38(3.17|1.71|1.66 | 1.05 | 1.13|2.13 | 1.52
Difference (%) 18.99|19.72(22.74(19.32|26.27|27.21(21.21|22.99(19.71(21.24(24.94(22.94
Difference with C,
(I/s*km?) 0.43/0.15/0.30|0.85|2.43|1.98|1.39 [0.55|0.92 | 1.01 | 1.10| 0.50
Difference (%) 7.65(2.87|1.98 |5.70(18.90(17.02|17.27| 7.59 |17.22|18.88|12.93| 7.52

2071-2100 without
coefficient

2071-2100 with the
coefficient 5.44|5.23|16.11(16.58|10.97|10.15| 7.00 | 7.01 | 6.54 | 4.54 | 7.80 | 6.43

477 14.32112.20{12.65| 9.97 | 8.91 | 6.66 | 5.84 | 4.48 | 4.41|6.72 | 5.36

Difference without C,

(I/s*km?) 0.84(0.81(2.84|2.28(2.91|2.75/1.39|1.38|0.83|0.92|1.81|1.26
Difference (%) 14.94(15.71/18.8815.28|22.58(23.58(17.27/19.14{15.69(17.30/21.19|19.08
Difference with C,
(I/s*km?) 0.17]0.10[1.07 |1.64(1.91|1.50|1.06|0.21|1.23|0.79|0.73|0.19
Difference (%) 3.03(1.99 | 7.08 |10.98|14.84|12.88|13.14| 2.97 |23.09(14.82| 8.58 | 2.90

Analyzing the table presented above, the following conclusions can be made about the
tendencies of changes in the runoff in the studied basin of Dnister for the forecasted period.

For the period 2011 — 2040 without the use of the adjustment coefficient calculated by us,
according to the forecast, the runoff will decrease for every month. The greatest deviations are
observed for the three spring months (corresponding differences = 1.89; 1.60; 1.84 I/s*km?) and
November (the difference = I/s*km?). The use of the adjustment coefficient will also result in the
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decrease of the forecasted runoff for the majority of months; the increase is observed only for
February, April, September, and December.

The average annual deviation of forecasted values of runoff from the control period (1971-
2000) without the use of the coefficient is I/s*km? which in percentage is 12%. Using the coefficient,
we decrease the deviation: 0.81 I/s*km? (9%).

For the forecasted period 2041 — 2070, both without the use of the adjustment coefficient and
with the use thereof, the runoff will decrease for each month. Sure, grater deviations are observed in
the case of forecasting without the use of the coefficient: the average monthly deviation is 2.01
I/s*km? (22%). When using the coefficient, we obtain the averaged over a year value of the runoff:
1.07 I/s*km? (12%). The deviation is decreased almost twice.

If we analyze the forecast in the last forecasted period (2071-2100), without the use of the
adjustment coefficient calculated by us, according to the forecast the runoff will be decreased for each
month. The largest deviations are observed for the same months as in the first forecasted 30 years:
three spring months (corresponding differences = 2.84; 2.28; 2.91 I/s*km?), June (the difference = 2.75
I/s*km?) and November (the difference = 1.81 I/s*km?). Once again, if we compare these values with
those forecasted for the period 2011-2040, the decrease of the runoff in the period 2071 — 2100 will be
almost twice greater as compared to the forecast for the period 2011-2040.

The average annual difference of the forecasted values of the runoff from the control period
(1970-2000) without the use of the coefficient is 1.67 I/s*km? (18%). Using the coefficient, the
deviation is decreased: 0.73 I/s*km? (8%).

The change in the forecasted runoff for the period 2011-2040 averaged across the basin
without the use of the C, coefficient is 11.40 I/s*km?, and with the use of the coefficient the value is
7.56 I/s*km?. In the period 2041-2070, without the use of the coefficient the value is 20.24 I/s*km?,
and with the use of the coefficient the value is 10.87 I/s*km?. For the last 30-years period, the changes
are as follows: 16.93 I/s*km? and 9.96 I/s*km? accordingly.

Taking into consideration the expedience of the use of the adjustment coefficient, and
generalizing the tendencies described above, we will obtain the following average annual deviations of
the forecasted values of the runoff from the control period (1970-2000): for the period 2011-2040 —
0.81 I/s*km? (9%), for 2041-2070 — 0.96 I/s*km? (11%), for 2071-2100 — 0.88 I/s*km? (10%)).

Visually, the generalization of the information set forth above can be represented in the form
of a diagram, of monthly changes in the runoff modulus for each of the 30-years periods (Fig. 3).
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Fig. 3 Monthly Forecasted Values of the Runoff Modulus in the Dnister Basin
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As to the distribution of the forecasted runoff modulus in the Dnister basin, the following
values can be mentioned (Table 4).

Table 4. Distribution of the Runoff Modulus by the Dnister Basin (I/s*km?)

No. Forecasting Period _ Rt_m_off Modulus (I/s*km?)

IR —at

e - mE—

I m—
Conclusions.

1. For development of the forecast of the changes in the runoff in the Dnister basin, REMO
regional climatic model was used. The conducted verification has shown that the model forecasts the
changes in the runoff modulus in the basin in a sufficiently veracious way, including the regularities
and local particularities of formation of the runoff in different parts of the studied basin.

2. In the process of the research, the use of the adjustment coefficient C, was proposed, which
would allow mitigating the deviation of the modeled values of the runoff modulus and would allow to
forecast the runoff of the Dnister basin rivers in the future in a more accurate way.

3. The forecast of the runoff made in 30-years periods has shown that in the first period the
runoff value will increase (as compared with the control period 1971-2000) in average for the Dnister
basin by +0.47 I/s*km?; in the second period there will be a decrease in the runoff value by -0.62
I/s*km?; in the third period the runoff value will decrease by -0.21 I/s*km?.

REFERENCES

1.  Water Resources: Use, Protection, Recovery, Management: Handbook for Students of Higher Education Intitutions
/ A. V. Yatsyk, Yu. M. Hryshchenko, L. A. Volkova, I. A. Pasheniul. — K.: Heneza, 2007. - 360 p.: il.

2. L. O. Gorbachova, Y. B. Nabyvanets. Forecasting Estimations of Runoff Change in Dnister Basin Under
Conditions of Climate Change. — EGU Leonardo 2012, Torino, ltaly. — 2012, p.87.

3. Strategic Fields of Adaptation to Climate Change in the Dnister Basin. / Project “Climate Change and
Security in Eastern Europe, Central Asia and at South Caucasus”. — ISBN: 978-92-9234-240-1. — 2015.

4.  Project of the ENVSEC Initiative “Mitigation of the Vulnerability to Extreeme Floods and Climate Change
in the Dnister River Basin”. Final Report. Task 1. Analysis and Forecasting Climate in the Dnister River.
Task 2. Analysis of the Effect of the Climate Change on Water Resources of the Dnister River / S.
Krakovska, V. Balabukh, L. Gorbacheva, Yu. Nabivanets. — K.: UkrGMI, 2112. — 118 p.

5. R. Korobov. Vulnerability to Climate Change: Moldavian Part of the Dnister BAsin / R. Korobov, I.
rombitskiy, G. Syroyedov, A. Andreyev. — Chisinau: “Elan Poligraf”, 2014. — 324 p.

6. J.-P. Pietikainen et al.: The Regional Aerosol-Climate Model REMO-HAM Geosci. Model Dev., 5, 1323—
1339, 2012

7. Roeckner E., K. Arpe L. Bengtsson M. Cristoph M. Claussen L. Dumenil M. Esch, U. Schlese, U.
Schulzweida. The Atmospheric General Circulation Model ECHAM4: Model Description and Simulation
of Present-Day Climate // MaxPlanck-Institute fur Meteorologie, Report. — 1996. -N0.218.

8. S. V. Krakovska, L. V. Palamarchuk. Verification of Data of the World Climatic Center (CRU) and of the
Regional Climate Model (REMO) in Respect of the Forecast of the Near-Ground Air Temperature in the
Control Period 1961-1990 — Scientific Works of UKrNDGMI, 2008, Issue 257 — p. 42-60.

9. V. I. Vyshnevskiy. Hydrological Characteristics of the Rivers of Ukraine. / V. I. Vyshnevskiy, O. O.
Kosovets. — K., 2003. — 324 p.

10. Resources of the Ground Waters of the USSR. Vol.6 Ukraine and Moldavia. / Edited by Candidate of
Technical Sciences M. S. Kaganer, L.: Gidrometizdat, 1969 — 884 p.

32 M 9(37), September 2018




WORLD SCIENCE ISSN 2413-1032

CHEMISTRY

POLYCYCLOALCANE HYDROCARBONS IN TARIBANI
OIL

!Natela Khetsuriani, doctor

’Elza Topuria, PhD

*Madlena Chkhaidze, MS

*Vladimer Tsitsishvili, Academy Members, Professor

Georgia, Thilisi, TSU, Petre Melikishvili Institute of Physical and Organic Chemistry,
Laboratory of Petroleum Chemistry,

'Head of the Petroleum Chemistry laboratory, Chief Research Workers;

2Chief research workers;

3Scientific workers;

“Chief Research Workers

DOI: https://doi.org/ 10.31435/rsglobal_ws/30092018/6132

ARTICLE INFO ABSTRACT
Received: 20 July 2018 For the purpose of extraction and identification of cyclic alkane
Accepted: 19 September 2018 hydrocarbons in oil from the Taribani field, Georgia, concentrates
Published: 30 September 2018 isolated from 200-350°C fractions have been studied. The concentrate
preparation included the following steps: (a) distillation of a crude oil,
KEYWORDS (b) dearomatization of distillates by silica gel, (c) three-stage thermal
oil, diffusion separation of isoalkanes and cycloalkanes, and (d) thiourea
polycyclic hydrocarbons, adduction. Ten thermal diffusion fractions were obtained. A mixture of
thermal diffusion separation, the IX and X fractions and separately the V111 fraction were studied. The
thiourea adduction. extracts from these fractions with thiourea were studied as well.

Composition of concentrates has been determined by the gas
chromatography — mass spectrometry (GC-MS) method.

The main components of the VIII thermodiffusion fraction were C11-
C22 isoprenoid alkanes. Among them the predominant were pristane
C19 and the phytane C20, the well-known biomarkers of oil. In the VIII
thermodiffusion faction including dimethyl-, trimethyl-, tetramethyl-,
ethyl-, methyl-ethyl-, diethyl-, propyl, methyl-propyl adamantanes, were
identified.

Citation: Natela Khetsuriani, Elza Topuria, Madlena Chkhaidze, Vladimer Tsitsishvili. (2018)
Polycycloalcane Hydrocarbons in Taribani Oil. World Science. 9(37). doi: 10.31435/rsglobal_ws/30092018/6132

Copyright: © 2018 Natela Khetsuriani, Elza Topuria, Madlena Chkhaidze, Vladimer Tsitsishvili.
This is an open-access article distributed under the terms of the Creative Commons Attribution License
(CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) or
licensor are credited and that the original publication in this journal is cited, in accordance with accepted
academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

Introduction. Naphthenic hydrocarbons make up the main part of petroleum hydrocarbons
(40-60%). They are the most interesting components, the presence of which determines the valuable
chemical and technical properties of petroleum products. Consequently, their study is an integral part of
the problems of petrochemistry and oil refining. Lower naphthenes Cs-Cs, boiling up to 200 °C, have
been studied quite well. In the middle fractions, the complexity of the composition and structure of bi-,
tri-, tetra- and pentacyclic naphthenes represented in them with different type of bonding of five- and
six-membered rings (joined, condensed, bridged type, etc.) significantly increases. These hydrocarbons,
due to the variety of structural and spatial isomers, are the least studied hydrocarbons, with the
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exception of adamantane compounds. On the GLC chromatograms of naphthenic concentrates a
continuous undivided background in the form of a "hump" is obtained, indicating the exceptional
complexity of these fractions. Interest towards the study of polycyclic naphthenes present in the middle
fractions of petroleum was caused by the scarcity of information about these fractions and about the
tri-, tetra- and pentacyclic alkanes present in them in the form of compact structure of Ci1-Cis
composition. Studies of these hydrocarbons in Georgian oils were carried out for the first time at the
molecular level, with the aim of determining individual chemical compounds in oils with definite
deciphering of their structure and spatial structure.

On the territory of Georgia oil deposits are known from the ancient times, and there are more
than 1500 manifestations of oil and gas. The Taribani field is a large under-developed oil field
covering an area of approximately 80 km? located in the southeast of Georgia, on the Shiraki Valley
(Kakheti, the 12" licensed block). Productive zones are situated in the Miocene and Pliocene aged
sandstone reservoirs that have been deposited in fluvio- To study the individual hydrocarbon
composition of the polycyclic naphthenes of the middle fractions of the investigated oil, modern
methods of separation and research were selected to achieve greater differentiation by the type of the
structure of molecules of complex hydrocarbon mixtures, since the higher the degree of differentiation
of the investigated objects, the higher and more reliable is the effectiveness of methods for their
analysis. The crude oil sample was taken from the well # 23 of Taribani oils at a depth between -2345
and -2374m. The Taribani oil is paraffinic (7%), although like all other Georgian oils, at the same time
it contains a considerable amount of isoprenoid structures; the content of light fractions (55-350°C)
makes up to 60%, sulfur — 0.2%, tar— 8.5%, asphaltenes— 6.2% [1-3].

The main goal of thepresent study was to develop the feasible sequential procedure of oil
distillation, dearomatization, separation of isoalkanes from cycloalkanes, and extraction of cycloalkanes
for the subsequent analysis by the gas chromatography-mass spectrometry (GC-MS) method.

Purpose of the study. Qualitative determination of polycyclic saturated hydrocarbons in the
high-boiling fraction (200-350°C) of the Taribani oil

Materials and methods. All used chemicals were analytical grade. The certified analytical
standards of adamantane, methyladamantanes, n-prolyladamantane, 2-n-buthyladamantane, and
diamantane were supplied by Sigma-Aldrich (Germany). The HPLC/GC grade methanol, n-pentane,
benzene, and petroleum ester were purchased from Sigma-Aldrich and Merck (Germany).Activated fine
silica gel(0.07-0.15 and 0.2-0.3 mm)was supplies by Labstatus (Ukraine ) and ChemReactiveSnab
(Almaty, Kazakhstan), coarse silica gel (0.4-2.5 mm) by Salavat catalyst plant (Russia), the thin layer
chromatography silica gel plates were from Sanpont (Czech Republic) and from Merck (Germany);
sodium sulfate purchased from Salavat catalyst plant (Russia), thiourea — from Biochem (France). Carrier
gas - Hydrogen (CB Index: 87; Product Catalog: 9628, Customer Evaluation: 6, CAS: 1333-74-0;
Remarks: Brand: Sigma-Aldrich | Product Number: 295396 | Purity: >99.99%/,

Preparation of cycloalkane concentrates

The concentrate preparation included the following steps:

¢ Distillation collecting two consecutive fractions 200-250°C and 250-350°C;

o Dearomatization of distillates by silica gel adsorption chromatography;

e Three-stage thermal diffusion separation [4-6] of isoalkanes and cycloalkanes on the
Mel polder’s fractionating column [7] obtaining ten thermodiffusion fractions; fractions IX and X
had almost identical content of polycyclic saturated hydrocarbons and have been united, the
fraction VIII was studied separately;

e Extraction of cycloalkanes by thiourea adduction [8].

One of the most difficult problems to solve in oil studies is separation of isoparaffins from
cycloparaffins and the latter in terms of their cyclicity. Thermal diffusion is almost the only method
that allows solving this problem successfully. The most widely distributed were Mel polder’s vertical
columns of "pipe in a pipe" type with a hollow gap and a coil on the outer surface of the inner tube.
The coil in the working space significantly increases an efficiency of separation and much shortens the
analysis time. By selecting the optimal conditions (temperature gradient, separation time) and column
efficiency, it becomes possible to successfully extract the concentrates of different hydrocarbons from
the petroleum fractions.

In this study large and micro - TDF columns were used. The height of the large columns was
1500 cm, the volume of the annular space — 50 ml, the clearance — 0.3 mm with a coil in the working
space. Stainless steel microcolomns of the original design had a volume of 3, 4 and 4.5 ml. These
columns are of the Melpolder's columns type, their efficiency factor in dividing the model mixture of
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cis-trans decalines (1: 1) is maximal S = 99% in 8-10 hours. Their height is 110 mm. These columns
were designed and manufactured at the Petre Melikishvili Institute of Physical and Organic Chemistry,
Laboratory of Petroleum Chemistry. The columns have 10 drain cocks that provide separation of
mixtures into ten equal-volume fractions.

For extraction of naphthenic concentrates, saturated fractions of 200-250 °C and 250-350 °C
were subjected to three-fold thermal diffusion. At each stage mixtures of the two lower fractions (IX +
X) were placed into a TDF column for the next separation step, at the end of the process, a mixture of
fractions (IX + X) - naphthenic concentrates was taken. The degree of TDF separation was high,
estimation was made by change in the refractive index: fraction 200-250 °C — np® was changed from
1.4486 to 1.4768 and fraction 250-350 °C — np*® was changed from 1.4495 to 1.4972.

Gas chromatography-mass spectrometry analysis

The chromatographic separation of mixture in the thiourea extract of IX+X thermal diffusion
fractions have been carried out on capillary columns 60m x 0.25mm (200-250°C distillation fraction)
and 40m x 0.25mm (250-350°C distillation fraction), linear programming of temperature — from
100°C with a speed of 2°C/min (200-250°C fraction) and from 130°C with a speed of 3°C/min (250-
350°C fraction). Compounds in the VIII thermo diffusion fraction and corresponding extract have
been separated on the dimethylpolysiloxane GC capillary column 200 m x 0.25 mm, temperature rose
from 40°C to 280°C at a speed of 2°C/min during 70 min. Mass spectra have been measured on GC-
MS systems with quadruple and magnetic sector analyzers at the department of spectrometric
investigations of the National Institute of Standards and Technology (NIST, Gaithersburg, USA), the
automated mass deconvolution and identification system (AMDIS) was used for data analysis.

Research results. Chromatograms of the thiourea extracts obtained from the naphthenic
concentrate (mixture of the 3"stage of thermal diffusion fractions IX + X) of the saturated distillation
fractions of Taribani oil are shown in Figures 1 and 2.
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Fig. 1. Chromatogram of the thiourea extract obtained from the naphthenic concentrate
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Fig. 2. Chromatogram of the thiourea extract obtained from the naphthenic concentrate
of the saturated 250-350°C fraction

According to this experimental data, the concentrate of the 200-250°C fraction contains about
92% of bi-, tri- and tetracycloalkanes, and the concentrate of 250-350°C fraction contains more than
96% of the tri-, tetra- and pentacycloalkanes. More than 50 individual polycyclic alkanes were
identified: adamantane and its nine homologues of Ci—Cis composition; twelve tricyclic C11—Cis
hydrocarbons (tricycloundecanes and tricyclododecanes — bridge tricycloalkanes, the predecessors of
adamantanes in oil [9,10]; ten tetracyclic C1.—Cis hydrocarbons containing adamantane structure in
polycyclic system; four pentacyclotetradecanes — diamantane (CisHzo) and its three derivatives of
CisHz; composition; six bicyclic hydrocarbons with sesquiterpene type structure, polymethyl-
substituted decalines of C14—Ci6 composition, structure of which have relict character[11].

It should be noted that when studying Taribani oil [1] ten compounds have been detected in oil
for the first time: tricyclo[5.2.2.0%"]undecan (Ci:His, peak 10), 1-n-propyladamantane (CisHz., peak
33), 1-ethyl-2-methyl-adamantane (Ci3H22, peak 21, Figure 1), metyltetracyclo [6,3,1,1%%°0%]tridecan
(C14H22, peak 18); 1-methyl- and 3-methyl-diamantanes (CisHz2, peaks 26 and 29, respectively),
tetracyclo[7.3.1.0%7,1"*]tetradecan (C14H22, peak 19) and its derivatives up to hexamethyl-substituted
analogs (CisHz4 — CaoHsa, peaks 24,27,28,30,32 and 33 Figure 2).

Chromatogram of the thermodiffusion fraction VIII is shown in Figure3.Complex study of MS
data and GC retention indices made it possible to divide isomers, which in itself is a great difficulty in
the process of compounds identification.

Intensity

70 72 74 76 78 89_,,,80—-"82'7“844/ 3 86 88 20 92 94 | 96 98 100 102 104 104 106 108 110 110
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89,5 90,5 91,5 92,5 93,5 94,5 112 114 116 118 120 122 124 126 128 130 132 134 136 138 140
RT, min

Fig. 3. GC of concentrate VIII obtained after thermal diffusion: Isoprenoides: 1-Undecane 2,6-
dimethyl-(C13); 2 -Dodecane 2,6-dimethyl-(C14); 3-Dodecane, 2,6,10-trimethyl-(C15); 4-Tridecane
2,6,9trimethyl-(C16); 5-Tetredecane 2,6,10-trimethyl-(C17); 6 — Pentadecane 2,6,10-trimethyl-(C18);
7 — Pristan-(C19); 8 - Pristan-(C20); 9 -Heptadecane 2,6,10,15-tetramethyl-(C21); 10 — Octadecane
2,6,10,15-tetramethyl-(C22); 11 — Nonadecane 2,6,10,15-tetramethyl-(C23).
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The main components of the VIII thermodiffusion fraction, as it was expected, are
Cu1—Cyisoprenoid alkanes. Among them the predominant are 2,6,10,14-tetramethylpentadecane (pristane,
CioHa) and2,6,10,14-tetramethylhexadecane (phytane, CxHas2), the well-known biomarkers of oil.
Cyclopentanes, cyclohexanes and decalineshaving retention times from 89 to 95 minutes (Figure 4) were
characterized by low intensity. The list of compounds detected in the extract is presented in Table 1.

--- n-Tetradecane
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-————=h

89,5 90,5 91,5 92,5 93,5 94.5

Fig. 4. A part of chromatogram (RT=89-95min ) of the VIII fraction:
Table 1. List of hydrocarbons identified in this segment (89 — 95 min)

Al | 3-methylhexyl- B1l, B3, B5, B8, | cyclohexanes with Co
methylcyclopentane B10 substituents

A2 | 1,5-dimethylhexyl- B2, B4, B5, B7, | cyclohexanes with Cs
methylcyclopentane B9 substituents

A3 | 3-methylhexyl- C1-C9 Decalines with 4 C-atoms
dimethylcyclopentane

A4 | 3-methylheptyl- C10-C11,C13 decalines with C4 substituents
methylcyclopentane

B11 | n-octylcyclohexane C12 1-n-butyldecaline.

Separation of isoalkanes and cycloalkanes present in the thermal diffusion fraction was
successfully carried out by formation of inclusion complex (adduct) of thiourea with cycloalkanes and
their extraction. Chromatogram of extract obtained after the thiourea adduct formation in the thermal
diffusion fraction VI is shown in Figure 4; extract contains Ci3 — Caibicyclic and Caotricyclic alkanes
separated on long capillary column, mass spectra of relict-type bicyclic compounds (decaline and
perhydroindane derivatives) are shown in the Figure 5.

Intensity

122 124 126 128 130 132 134 136 138 140
RT, min

Fig. 5. Chromatogram of extract obtained alter thiorena adduct formation in the VIII fraction
1-Bicycloalkane(C13); 2- Bicycloalkane(C14); 3,4,6,11,13,15- Bicycloalkane(C15);
5,12,14,16,17 - Bicycloalkane(C16); 18 - Bicycloalkane(C17); 19-20 — Bicycloalkane
(C20); 23,24,28 — Tricycloalkane (C19); 25-27 - Bicycloalkane(C21).
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The initial part of a chromatogram (retention time from 70 to 85 minutes, noted by a dotted
rectangle on the Figure 5) is shown on the Figure 7 in the increased scale, and a list of hydrocarbons
identified in this segment is presented in Table 2.

70 72 ' 74 ' 76 ' 78 ' 80 ' 82 ' 84
Fig. 6. A segment of chromatogram (RT=70 — 85min) of thiourea extract

Table 2. List of hydrocarbons identified in this segment (70 — 85 min)

al | 3-Methyladamantane b5 | Tricyclo[7.3.0.0%°]dodecane,
a2 | 1,4-Dimethyladamantane b6 | Tricyclo[7.2.1.0*°]dodecane
a3 | 1,2-Dimethyladamantane b7 | Tricyclo[6.3.1.0***]dodecane
a4 | 1,3-Dimethyladamantane el- | Methyldecalines
€5
a5 | 2-Ethyladamantane e6— | Ethyldecalines
e’
dl | 1,356- cl | 1,3,4-Trimethyladamantane
Tetramethyladamantane
d2 1-Methyl-3- c2 | 1,3,5-Trimethyladamantane
propyladamantane
d3 1,3-Diethyladamantane c3 | 1,3,4-Triethyladamantane
d4 | 2-n-Butyladamantane c4 | 1-Ethyl-2-
methyladamantane
d5 | 1-n-Butyladamantane ¢5 | Tricyclo[7.3.1.0>"]tridecane
bl [ Tricyclo[4.3.1.1%%]undecane | c6 | 1-n-Propyladamantane
b2 [ Tricyclo[6.3.0.0**Jundecane | c¢7 [ 1-Methyl-3-ethyladamantane
b3 | Tricyclo[6.2.1.0%Jundecane | c8 | 2-Methyl-1-ethyladamantane
b4 | Tricyclo[5.2.2.0%Jundecane c9 | 2-n-Propyladamantane

Among bicycloalkanes the content of the relict-type structures — the long-chain derivative of
perhydroindan — 1-(2-methyl, hexyl)-perhydroindan and polymethyl derivatives of decalin — were
determined. Typical structures and corresponding mass-spectra are presented on Figure 7.
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Fig. 7. Mass spectra of (c) 1,1,2-Trimethyldecaline (peak 1), 1,2,3,7,7-Pentamethyldecaline
(peak 7) and 1-(2-Methylhexyl)perhydroindane (peak 16).

In the same concentrate were determined protoadamantanes (the adamantanes predecessor
compounds in petroleum) — tricycloundecanes (Ci1), homoadamantane — tricyclo [4,3,1,1*%) undecane
having a seven-member cycle in its structure, tricyclododecanes (Ci2) and perhydrophenalene —
tricyclo [7,3,1,0>%]tridecane (Ci3). The structures of tricycloalkanes with compact structures —
polyedranes found in the extract are of particular interest. An efficient separation of these compounds
became possible on the above mentioned 200 m capillary column. Typical structures and
corresponding mass-spectra are presented on Figure 8.
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Fig. 8. Mass spectra of (a) 1,4- (peak a2), 1,2- (peak a3) and 1,3-Dimethyladamantanes (peak a4)

18 derivatives of adamantane have been identified, among them not only methyl- and ethyl-
substituted, but also propyl- and butyl-adamantane were found. Formation of alkyladamantanes in oil
is explained by process of isomerization of condensed tricyclic hydrocarbons at contact with
aluminosilicate rocks [9]. Formation of adamantane derivatives with long chains (>C,) hasn't been
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confirmed with model experiments and their existence in oil raised doubts. Nevertheless, in Taribani
oil 1-n- and 2-n-propyladamantanes (peaks c6 and c9, Figure 9), 1-methyl-3-propyl-adamantane (peak
d2), 1-n- and 2-n-butyladamantanes (peaks d5 and d4, respectively) were detected that is confirmed
with the corresponding mass-spectra for all derivatives the adamantly cation CioHis™ (m/z 135) is
observed, as well as molecular ions Ci,Hz" (m/z 164) for ethyl-, Ci3H2," (m/z 178) for propyl-, and
C14H24" (m/z 192) for butyl-derivatives are visible in spectra compared with the NIST database.
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Fig. 9. Mass spectra of (b) 2-Ethyl-( peak a5), 2-Propyl- (peak c9) and 2-Butyladamantanes (peak d4)

Alkyladamantanes with substitute larger than ethyl radical were not found in petroleum prior
to our investigation. This could be explained by their formation from tricyclic condenced
hydrocarbons by isomerization when entering into contact with aluminosilicate rocks. It was
considered that as in such conditions the higher derivatives of adamantane were not formed they could
not be present in oils. But 1-n-, 2-n-propyl-, 1-methyl-3-propyl- and 2-n-buthyladamantanes were
detected in Taribani oil. The presence of these hydrocarbons is difficult to explain, because their
probable predecessors were not detected in petroleum, or it can be proposed that they are products of
destruction of higher molecular weight petroleum compounds containing adamantane nucleus.

Conclusions.

On the basis of the applied methodology for investigation of individual composition of C11-C1s
polycycloalkanes from middle 200-250°C and 250-350° fractions of Taribani oil naphthenic
concentrates with high degree of homogeneity were obtained. Subsequent extraction of the
concentrates with thiourea made it possible to obtain mixtures of tri-, tetra- and pentacyclic
hydrocarbons with compact bridge structure — carcass compounds of Ci1-Cig composition. In the
thiourea extracts more than 50 individual polycyclic alkanes were identified by methods of GC, MS
and GC-MS: adamantane and its nine homologues of Ci0—Cis composition; twelve tricyclic C11—Cis
hydrocarbons (tricycloundecanes and tricyclododecanes — bridge tricycloalkanes, the predecessors of
adamantanes in oil); ten tetracyclic Ci>—Cis hydrocarbons containing adamantane structure in
polycyclic system; four pentacyclotetradecanes — diamantane (CisHz) and its three derivatives of
CisHz; composition; six bicyclic hydrocarbons with sesquiterpene type structure, polymethyl-
substituted decalines of C14—C1s composition, structure of which have relict character.

It should be noted that at a research of the Taribani oil ten compounds have been detected in
oil for the first time: tricyclo [5.2.2.0*"Jundecan (C1:H1s, ); 1-n-propyladamantane (CisHz,), 1-ethyl-2-
methyl-adamantane (CisHz), metyltetracyclo[6,3,1,1°1°0*]tridecan (C14H22); 1-methyl- and 3-
methyl-diamantanes (CisH22), tetracyclo[7.3.1.0%7,1" " Jtetradecan (CisHz,) and its homological range
of tetracyclo[7.3.1.0%/,1" ]tetradecan up to hexamethyl-substituted (C15H24 — C20Hza).

The main components of the VIII thermodiffusion faction, as it was expected, were C11-Co
isoprenoid alkanes. Among them the predominant were pristane Ci9 and the phytane Cy, the well-
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known biomarkers of oil. In the thyourea extract of the VIII thermodiffusion fraction 18 hydrocarbons
containing adamantan skeleton, including dimethyl-, trimethyl-, tetramethyl-, ethyl-, methyl-ethyl-,
diethyl-, propyl, methyl-propyl adamantanes were identified.

In Taribani oil the presence of following compounds was established for the first time: 2-n-

propyladamantane; 1-methyl,3-propyladamantane and 2-n-buthyladamantane.
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301TBIICHHST TPUBAJIOCTI JKUTTS TAIIEHTIB 13 TpaBMOIO XpedTa Ta cnuHHOTO MO3Ky (TXCM)
NPU3BOANTH O 30UIBLICHHS 4YacTOTH I3HIX YCKJIQJHEHb, 30KpeMa ocrteomoposy. TXCM
CYIPOBO/UKY€ETHCS TIIMOOKMMHU 3MiHAMH TIOOYMOBH, BTPAaTOK M’S30BOI Ta KICTKOBOI TKaHWHH.
ATpodivHi 3MiHM M’s31B y TAII€HTIB i3 TeTpa- Ta Maparvieri€lo omnvcaHi B 0ararbox podoTax, mpoTe
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MeXaHi3MH IMX 3MiH JOCTeMeHHO He BUBYeHHI [1]. Ha choroni 3’sBiseThCs Bce OUIbINE JaHUX MPO
nepexpecHi YWHHUKM BTPaTH KicTKoBoi Ta M’s30Boi Macu micist TXCM, mo mpuseprae yBary mo
BUBYCHHS TMOKa3HUKIB TiNmoOyaoBU i€l kareropii mamientiB [2]. J[BoxdoTOHHA pEHTreHiBChbka
abcopOIrioMeTpis T03BOJISAE KiTBKICHO OIIHUTH MOKAa3HUKH KiCTKOBOI, )KHUPOBOI Ta 3HEKHUPEHOI MacH,
YTBOPEHOI TMEPeBaXKHO CKEJETHUMH M’si3aMU Ta BHYTpimHIMH opraHamu. B 1998 pomi Richard
Baumgartner ommcaB CHHIPOM «CapKONCHI(» — 3HIKEHHS M’S30BOI Macu W CHJIM Ta BU3HAYMB
KpHUTepii HOro BCTAHOBJICHHS — 3HIDKEHHS 1HAEKCY aleHIUKYJISIPHOT 3HEKUPEHOi Macu MeHIe >7,26
JUIS 9OTIOBIKiB Ta > 5,67 kr/mM’— mis xkiHok[3]. Xoua MepBMHHO Iieii TepMiH ONMMCYBAB TiBKH Bik-
acomiioBaHi 3MiHM M’ A30BOi TKaHWHH, CHOTOJHI BCE YACTIIIE B JITEpaTypi BiH 3yCTPiUa€ThCA IMPH
BTpaTi M’SI30BOi MacH BTOPHHHOTO TeHe3y. [Ipum HeBpoJoriuHii MaTojorii 3acTOCYBaHHSA IIHOTO
TEepPMiHYy BHKIWKa€e OOIPYHTOBaHI MPOTHUPIUUS, OCKUIBKH CApKOMEHis I 3HWKEHHS MacH, CHJIHM Ta
(yHKIii M’SA3iB, a Y BHITAIKY HEBPOJIOTIYHOI ITaTOJIOTiI MOPYIICHHS (YHKINI M’s3iB 00yMOBICHI
inmumu paxropamu [1]. TuM He MeHIIe, B CydacHii JiTepaTypi myOIiKyIOThCS Pe3yIbTaTH BUBUEHHS
capkorrenii y martientiB i3 TXCM [1,4], mpoTe mociimkens, IPUCBIUEHHUX 3B’ I3KaM MiK M’ SI30BOIO Ta
KiCTKOBOIO cucteMoro y namieHTiB i3 TXCM He 3HaiifeHo.

MeTor0 [IOCITIDKEHHSI CTAI0 BUBUYCHHS MIiHEPATHHOI IIUTBHOCTI KIiCTKOBOI TKAaHWHH, >KHPOBOI,
3HEXUPEHOI MacH Ta 3B 513Ky MiXK HUMH B nariieHTiB 13 TXCM 3 NOBHUM MOIIKOPKEHHSIM CIMHHOTO MO3KY.

Martepiaa i MeToau. Y Biaaimi KmiHi4HOI (i3i0yorii Ta MATONOTii ONOPHO-PYXOBOTO anapary
AY «IuctutyT reponronorii imeHi [. @. YebotappoBaHAMH Ykpainm» Oyio npoBeeHO BU3HAYCHHS
MOKa3HUKIB KiCTKOBOI TKAaHWHU Ta TioOynoBu y 51 mamienta i3 TXCM. Yci namienTH Oy 4010Bi401
ctati. ['pyny nopiBHAHHS ckiiaB 51 IMpakTHYHO 3J0POBHUI YOJIOBIK BilNmoBigHOTO BiKy. [lamienT Oynu
CTaHIAapTH30BaHi 3a BIKOM Ta Macoro Tina (tadm. 1).

Tab6murs 1. Xapakrepuctuka ooctexkeHnx mamieHTiB i3 TXCM Ta ocid rpyni nopiBHIHHSL.

I'pymu/Ilokazauku I'pyna mopiBHAHHS [amientn i3 TXCM P
Bik, poku 29,52+8,75 29,51+8,66 0,94
3picT, M 1,76+0,07 1,78+0,07 0,96
Maca, Kr 70,10+9,23 69,92+9.,38 0,91
IMT, kr/m’ 22,56+3,01 22,00+2,86 0,73

Hpumimxa. J{ani nooani y euensioi M£SD

Y nmocmimkeHHS BKIOYanNM 4YonoBikiB Bim 18 mo 50 pokiB 3 miarHozom TXCM,
miaTBeppKeHMM MeToaamu Helposizyanizauwii (KT abo MPT) 3 TpuBanicTIO MOCTTpaBMAaTUYHOTO
nepiony Bix 1 10 7 poKiB 3 MOLIKO/HKEHHSIM CIMHHOTO MO3KY Ha PiBHI IIMHHOTO, TPYJHOTO Ta
NOTNIEPEKOBOro BiIiIiB XpeOTa 3 TeTpa- Ta maparvierielo ado IMOOKMM HIDKHIM Hapamnape3om, II0
BUKJIFOYAE€ MOKJIMBICTH CTOSIHHSI Ta XOAW (CTYMiHb TMOIIKOKEHHS CIIMHHOTO MO3KY 3TiHO MIKaH
TIOIIKO/KEHHST AMEPHUKAHCHKOT acomiariii TpaBMu cHHOTO MO3Ky (AIS) — A, B). O060B’s3K0BOIO
YMOBOIO BKJIFOUEHHS B JIOCIIIXKCHHS Oyi1a HasBHICTH TOOPOBLIbHOI iHHOPMOBAHOI 3ro/u NamieHTa. Y
JOCIIPKEHHSI He BKJIFOUAIIM TAIlIEHTIB 3 COMAaTHYHOIO MATOJIOTIEI0 Y IEKOMIIEHCOBAaHOMY CTaHi, 3 Oyib
SAKAMH 3aXBOPIOBAaHHSMH 3 BiJIOMHM BIUTMBOM Ha KICTKOBY TKaHWHY Ta MAIli€HTIB 3 BHPaXEHOIO
CIIACTUYHICTIO Ta TE€TEePOTOIIYHOI0 OcH(piKalli€ro, sKka 3aBayka€ MPOBEACHHIO Ta OIIiHIN Pe3yJIbTATiB
IBOX(OTOHHOI PEeHTreHiBchKoi abcopOiiometpii. CepeqHsi TPUBATIICTh MOCTTPABMATHYHOTO TEPIOIy
ckmana 2,17 £ 1,41 poxkis.

Metoau nocaimkenHs. MiHnepanbHy miIbHICTE KicTKOBOi TkaHuHH (MILKT), mokasamuku
3HEXHMPEHOI Ta JKHMPOBOI MacH BH3HAY&JIM 3a JAONOMOIOI0 JBOX(GOTOHHOI PEHTTeHIBCHKOT
abcopormiomerpii (JAPA) Ha mpunaai «Prodigy, GEHC Lunar», Magicon, CLLIA, 2005). [TpoBoannu
JOCIHIDKEHHSI TAKUX AUISIHOK CKeNeTy: monepekoBuit Bimmin xpedra (Li-L4), mpokcumansHuii Binain
CTETHOBOI KICTKH, IIUIKA CTErHOBOI KICTKH, AMCTAIBHUAN BT KICTOK MEPEAILIIYYS Ta BECh CKEIIET.
Ipu nposenenni JIPA pusnauanuy MILKT (r/cm?), T-nokasHuk, Z-NOKa3HUK. [HTepHpeTaniio 1aHuxX
PEHTIeHIBCBKOI JIEHCUTOMETpii MHPOBOAMIM 3TiAHO PpeKOMEHAaliii MiXHapoZHOTrO TOBAapHCTBA
wiiHiunoi neHcutometpii (International society for clinical densitometry) [5]. Jlnst 4dooBikiB
Monoamux 50 pokiB OIIHKY MPOBOIMIN 32 Z-MOKa3HMUKOM Ha PiBHI MOMEPEKOBOrO BIIALTY XpelTa,
MPOKCUMAJIBHOTO BTy CTETHOBOT KICTKH 200 IIMMKH CTErHOBOI KICTKM (HAMHMKYMN TMOKAa3HUK).
3HaveHHs Z-TIOKa3HUKa > -2 BBOKAIM B MEXKaxX BIKOBOI HOPMH, 3HAUEHHsI Z-TIOKa3HUKa < -2 BBaXKAJIU
HIDKYE peepeHTHUX 3HaUYeHb s BiamoBimHOTO Biky, a MILIKT orintoBaiack sik Hu3bKa. IlarieaTam
3 au3bkor0 MIIKT BcTanoBmroBaNM MiarHO3 BTOPUHHUN OCTEOIIOPO3 1HAYKOBAHUN TPaBMOIO XpeOTa
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Ta COMHHOIO MO3Ky. Cepen MOKa3HHKIB TiIOOYIOBH OLIHIOBAJIH JKUPOBY Macy Ta 3HEXHPEHY Macy
BCHOTO Tijla i aNeHIUKYJISIPHY 3HeXKHPEHY Macy (3HeXHpeHa Maca KiHI[IBOK).

CraTUCTHYHUI aHalli3 TPOBOJWIM i3 3acTocyBaHHsSM mporpam Statistica 10, MEDCALC.
HopMmanpricTe posmoniny Bu3zHavyanmu 3a kputepiem lllamipo-Yinka. Pi3HHIO MOKa3HUKIB MiX
rpynaMy Ta MiArpynaMy BCTaHOBIIOBAIM 3a JOMOMOTOI0 OJHO(AKTOPHOTO JHUCIIEPCIHHOTO aHamlizy
ANOVA, xpurepito CThIOf€HTa U1 HE3aJIEKHUX BHOIPOK Ta Kputepito Manna-YitHi. Perpeciitnuit
anami3 nokasHukiB MIIKT Tta Biky # aHTpONOMETPUYHMX JAHHX BHUKOHAHHMH 3 BHUKOPUCTAHHIM
JiHiHOI perpecii Ta kopensanii CipMeHa Mpu HeapaMeTpUIHOMY po3moiii. BinMiHHOCTI po3moaity
BHOIPOK OIIHIOBATH 3a JOMOMOTOI0 KpHTepio x° TecT. Pesympraté momani sx M=SD. Pismmimro
MOKa3HMKIB BBaKaJX BiporigHoo mpu p<0,05.

Pe3yabTaTtu pociaimkennsi. Y 4gonoBikiB i3 TXCM dacroTta ocTeornoposy Oyia JOCTOBIpHO
BUILIOIO, HiX y 0Ci® rpymu mopiBrsHHA (2 = 24,5, JI: 26,04-54,87, p<0,0001). Tak, cepe/1 4OJIOBIKiB
i3 TXCM octeomnopo3 peectpyBaBcst y 43,14%, a y oci6 rpynu mopiBHsHES Hu3bka MIIKT Oyma
3apeecTpoBaHa TiUTbkH y 1 mamieHTa, mo ckiano 1,96%.

VYV mnamientiB i3 TXCM mnokasankn MIIKT Oynu BiporifHo HW)KYMMM Ha piBHI BCiX
o0cTexkeHnX TUISTHOK (puc. 1).

15
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1,1 PP TP
1,0

0,9

BMLUKT MBX, r/cm 2
JIMLLKT LCK, ricm?
EMLLKT NBCK, ricm?
MLLKT BK, ricm?
/ MLLKT HK, ricm?
YonoBiki rpyn NOpiBHAHHA Yonosiku i3 TXCM EMLLKT BC, r/icm?

0,8

0,7

Puc. 1. loxasnuxu MILKT y uonosixis i3 TXCM ma 1uon06ixie epynu nopieHsHHs.
IHpumimra. IHICK — wuiika cmeenosoi kicmxu, [IBCK — npokcumanvhuii 8i00in cmeeHo80oi Kicmiu,
BK — sepxni kinyiexu, HK — nuocni kinyiexu, BC — gecv cxenem.

Hait6inpemi Bigmianocti MIKT peectpyBanu Ha piBHi muiiku (20,07%), TpoKkcHMalbsHOTO
Bigminy (23,64%) crerHoBoi KicTKM Ta HWXHIX KiHIIBOK (16,70%), mo oOyMOBIEHO BiACYTHICTIO
OCHOBOT'O HAaBAHTAKCHHS y TAITIEHTIB 3 TIapa- Ta TETPAILICTIEI0.

Amnamiz MUIKT y mamieHTiB 3 mapa- Ta TeTpamjieri€l0 HE BHABHB BipOTiIHOI pi3HMIN
MOKA3HUKIB Ha PiBHI IIMIKU Ta MPOKCHMAIBHOTO BiAMiny cterHoBoi Kictku, mpote MILKT Ha piBHi
HwKHIX KiHiiBok (1,230+0,204 ta 1,078+0,172 r/em?, p<0,05) ta Bcroro ckexnery (1,158+0,109 Tta
1,064+0,104 r/cm?, p<0,05) 6yna BipOTiZIHO HIDKYOI0 y OCi0 3 TeTpanJIerie}o OTtpumani pe3yJbTaTH,
Ha Haury JymKy 00yMOBJIeHI, PI3HIMH MOXXIIMBOCTSMHU BepTukaiizamii. [lamientn 3 TeTpannerlefo B
MepIIi POKHU TICIIs TPaBMHU MAalOTh BEreTaTHUBHI TMOPYIICHHS, 30KpEMa OPTOCTATHYHY rinoTeHsito, 1o
oOMexye rmepeOyBaHHS y BEPTHKAIBHOMY TIOJOXCHHI B paMKax TPEHyBaHb (CTOSIHHA Y
BepTukanizaropi). KpiMm Toro, BepTHKaizamisi Mami€HTIB 3 TETpPAIUIETI€I0 TEXHIYHO CKIAAHIMA i
BHMArae JIOlOMOTY CTOPOHHIX 0Ci0.

[IpoBeneHi NOCHIKEHHSI BCTAHOBUJIM 3aJICKHICTh MK TPHUBAIICTIO TMOCTTPABMATHYHOIO
nepiogy ta MILKT, 30kpeMa icHye BipOTiJiHMII HEraTUBHUN KOpessiiiiuii 38’5130k Mixk MILKT Ta
TPUBAJICTIO MOCTTPaBMATUYHOIO TEpiofy Ha piBHI mmiiku crerHoBoi kictku (r=-0,38, p<0,05),
MPOKCUMAJILHOTO Biftity crernoBoi kictku (r=-0,45, p<0,05), mmwxuix kiumiBok (r=-0,44, p<0,05),
MILIKT Bcroro ckenery (1=0,36, p<0,05).

VY mamienriB i3 TXCM He 3apeecTpoBaHO BIUIMBY Biky Ha mokazHuku MILKT Ha BiaMiHy Bifg
0Ci0 TpymnH MOPIBHAHHSA, B KX OTPUMAHO BIpOTITHUHN KOPEIAIIHHUIN 3B’ 130K MajIoi CHIIM MiX BIKOM
ta MUIKT HmxuiX kiHmiBok (r=0,31, p<0,05) i MIIKT Bcporo ckenery (r=0,33, p<0,05). [Ipore y
narfieaTiB i3 TXCM BuABIEHO KOPEIALIAHUI 3B'S30K MiK BikoM HactaHHs TpaBmu Ta MIIKT
noriepexoBoro Bimairy xpedta (r=0,32, p<0,05) i Bcboro ckenera (r=0,30, p<0,05). Tobto, ynm B
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CTapuioMy Billi HacTayia TpaBMma, THM Bulli nokazauky MILKT. Ha namry mymky momiOHI pe3ynbTaTu
00yMOBIIeHI ocoOnMBOCTSIME (DOpPMYBaHHS KIiCTKOBOI TKaHWHH. 3TiHO JOCIiIKeHb Mpodecopa
[ToBopo3nroka B. B. mik kicTkOBOi Macu YKpaiHCBKi YOJIOBIKH B CEPEIHBOMY JOCSTAIOTh B 25-TH
piuHOMY BiIli [6].

V mnanientiB i3 TXCM BusiBIeHO BIUIMB MacH Tila Ha mokasHuku MIIKT Bcix mimsHOK
CKeJIETY: Ha piBHI momepekoBoro Biaginy xpedra (r=0,52, p<0,05), mmiiku crernoBoi kictku (r=0,41,
p<0,05), mpokcumansHOrO BinAiny crerHoBoi KicTku (1=0,46, p<0,05), HmxHiX KiHLIBOK (1=0,52,
p<0,05), Bcroro ckemery (r=0,57, p<0,05). Y dUONOBIKIB TPymu NOPIBHSIHHSI TMOMIOHI 3B’ s3KH
3apeecTpPOBaHi JIMIIE HA PiBHI HIKHIX KiHIIBOK (1=0,36, p<0,05) Ta Bcroro ckenety (r=0,40, p<0,05).
OTpumaHi J1aHi CTIOHYKaau 0 OUTBIN TeTaThbHOTO BUBUYCHHS MOKA3HUKIB TUTOOYIOBH Ta iX BIUIMBY Ha
MILIKT B mociipKyBaHUX TpyIIax.

Cepen mnarienTiB i3 TXCM 84,31% manu capkorieHito (3Ha4eHHS iHAECKCY aNleHIuKyIIpHOi
3HEKHpEeHol Macu <7,26) [7]. B rpyIni HOpiBHSIHHS CapKOIICHIS JiarHOCTYBaIach BIPOTITHO piAmIe - Y
25,49% ocib (.2 = 35,28, JI: 40,63-71,29, p < 0,0001).

[opiBHsbHUN aHaANi3 pe3ybTaTiB 0OCTe)KeHHA BUSBUB y 40j0BiKiB i3 TXCM nocroBipHO
HWKYi TIOKa3HUKH 3HEXHUpeHoi Macu (47,97 £ 5,73 ta 53,54 + 5,16 kr, p<0,0001) # aneHnukyIspHOi
3Hexkupenoi macu (20,20 + 3,38 Ta 23,97 £ 4,38 kr, p<0,0001) Ha piBHI BCHOTO TiJia, JOCTOBIPHO
HIDKYI MTOKA3HUKH 3HEXKUPEHOI Macu Ha piBHI TymyOa (23,89 £ 2,84 Ta 25,15 £ 2,52 xr, p<0,05) i
HWKHIX KiHIIBOK (13,74 £2,61 ta 17,56 + 2,11 kr, p<0,05) (puc. 2).
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Puc. 2. [loxasnuku 3nescupenoi macu y uonogixis iz TXCM ma epynu nopignsnms.
Hpumimxa. BK — eepxni xinyiexu, HK — nuoicni xkinyisxu.

[Ipu mopiBHSHHI MAIIEATIB 3 TTapa- Ta TETPAILIETI€I0, B OCTAHHIX OTPUMAHO JOCTOBIPHO HIKYI
MOKa3HUKM 3HEXKMPEHOT MacH Ha PiBHI BepXHIiX KiHmiBok (5,86 + 1,37 Ta 6,40 = 1,70 kr, p<0,05),
Tynyba (22,82 + 2,61 Ta 24,48 + 2,83 kr, p<0,05) Ta Bchoro Tina (45,63 + 4,70 Ta 49,24 + 5,90 «r,
p<0,05). Biporigaux BigMiHHOCTEH 3HEKUPEHOT MacH HIDKHIX KiHIIIBOK y IIUX IMaIli€HTIB HE 3HAHICHO.

[Ipu mocmipkeHi BIUIMBY TPUBAJIOCTI MOCTTPABMATUYHOTO MEPiOAY HA TOKA3HUKHU 3HEKUPCHOT
MacH BCTaHOBJCHO BIPOTIJHMI 3B’S30K MDK TPHUBAIICTIO IOCTTPABMATHYHOIO TMEpioxy Ta
3HEKHPEHOI0 MAacOI0 HWKHIX KiHIIBOK (1= - 0,32, p<0,05), mio Bkazye Ha Iporpecytody BTpaTy M’s3iB
HWKHIX KIHI[IBOK 31 30UIBIICHHSIM TPUBAJIOCTI TOCTTPABMATHYHOT'O TIEPIOJY.

Bwmict kupoBoi Macu, HaBmaku, y mnamieHTiB i3 TXCM mnpotu Trpynu TOpiBHSHHS OyB
BIpOTiTHO BUIIMM, SIK Ha PiBHI HIKHIX KiHIIBOK (27,96 + 8,16 ta 19,21 + 7,94 %, p<0,0001), Tak i
Bchoro Tima (24,21 += 9,05 T1a 19,95 = 1,11 %, p<0,05) i He 3amexaB Bl TPHUBAIOCTI
MMOCTTPAaBMATHYHOTO TIEPiOY.

BpaxoByroun Te, mo mamieHTH i3 TXCM Halvacrime MaroTh MEepPeIOMH KICTOK HIDKHIX
KIiHI[IBOK (CTErHOBA Ta KiCTKM TOMINKH) [8], DOCTimKyBaay BIUIMB IMOKA3HUKIB TimoOyaoBu Ha MIIKT
ITUIKA, TIPOKCHMATEHOTO BiIUTY CTETHOBOT KICTKH Ta HIKHIX KiHITIBOK.

[IpoBenenwmii aHami3 OTPUMaHUX JaHHUX B JIOCHIDKYBAaHUX TPYIMax BHUSABUB, IO Y YOJIOBIKIB
IpyNHU MOPIBHSIHHS PEECTPYETHCS BiporigHUN Kopemsauiiauid 3B's130k Mk MILIKT muiiku crernoBoi
KICTKH 1 TIOKa3HUKOM 3HEKHUPEHOI MacH BepxHix KiHIiBoK (r=0,33, p<0,05), Hnxwuix kinmiBok (r=0,38,
p<0,05), Tynyba (r=0,41, p<0,05) ta Bchoro Tina (r=0,43, p<0,05). fAxmo BpaxyBaTH, 110 3HEKUPEHA
Maca TpECTaBICHa MEPEBAKHO M’S30BOI0 TKAHWHOK), TO BHUSBJICHI KOPEJSALINMHI 3B’SI3KM MOXHA
MOSICHUTH TO3UTUBHUM BIUIMBOM (DI3UYHOTO HABAHTAXKCHHS, 1[0 MPU3BOJUTH 10 30UIBLICHHS Macu
M’s3iB Ta MIKT. Takox BusiBieHo mno3utuBHuid BB Ha MIIKT mnpokcumanbHOTO Bimainy
CTETHOBOI KICTKM TOKa3HHUKIB 3HE:KUpeHol macu Tyiayda (r=0,36, p<0,05) ta Bchoro Tima (r=0,34,
p<0,05). MiHepanbHa MIIBHICTG HIKHIX KIHIIIBOK JOCTOBIPHO KOpENIOBajda 3 ITOKa3HUKOM
3HexHupeHoi Macu Tynyoa (r=0,33, p<0,05) ta HmxkHix kiHmiBok (r=0,32, p<0,05). Takox BUSBICHO
MPSMUH KOpETAIiHHAN 3B'130K (pHC. 3).
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VY donogikiB i3 TXCM He BUSBICHO 3aJIEKHOCTI MK TOKa3HHKaMH TLTOOYJOBH BEPXHIX
kiHniBok ta MILKT muiiku, mpokcumanbHOTO Bigairy creraoBoi kictku Ta MIIKT HIKHIX KiHITIBOK.
3apeecTpOBaHO KOPEIALIMHUI 3B’SI30K HU3BKOI CHJIM MK 3HEKHPEHOW Macoro TyinyOa ta MIIKT
mmmiiku crerHoBoi kictku (r=0,30, p<0,05), npokcumanbHOro Bimminy crernoBoi kictku (r=0,31,
p<0,05) ta MILIKT nmxknix kinmiBok (r=0,41, p<0,05). Takoxx OTpuMaHO KOPEIALIAHAN 3B'I30K MikK
3HEKHUPEHOI0 Macor HIKHIX KiHIiBoK Ta MILKT mpokcuManbHOro Bijiiay cTerHoBoi kictku (r=0,35,
(puc. 4).

Ha mamry nymKy, BUSBICHUI BIUTUB 3HEkKHpeHOT Mach Tyiny6a Ha MILKT HmKHIX KiHITIBOK
00yMOBJICHHI MOXKIUBICTIO TaIlieHTa mepedyBaTh y BEPTUKAIHLHOMY TIOJOXKEHHI (HANpWKIaa B
KOJIIHOYTIOP1), IIT0 TPEHY€E M’ 5131 TyIyOa Ta 30inpirye nokasanku MIKT HIDKHIX KiHITIBOK.

[IpoBeneni mociipKeHHsT BUSBIIM MPSIMUE BIUTMB KUPOBOi MacH HIDKHIX KiHIiBok Ha MIIIKT
HIDKHIX KiHIIBOK nutre y nariedTis i3 TXCM (puc. 3, 4).
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Puc. 3. Bnaug srcupoeoi i 3nedcupenoi Macu HUMICHIX KiHYiOK HA NOKA3HUK
MIKT nuoicHix KiHYi8oK y nayienmie epynu nopigHsHHSL.

Hpumimra. HK — nuoicni kinyiexu. Bemanogneno 0ocmosipnutl Kopeaayiiuil 368’130k midc
noxaznuxamu MIKT HK ma 3nescupenoio macoro HK (r = 0,32; p <0,05), ne susgneno niugy
arcuposoi macu HK na noxasnuxu MIKT HK(r = 0,16, p > 0,05).
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Puc. 4. Bnus osrcupoeoi i 3nesxicupeHoi Macu HUNCHIX KIHYIBOK Ha
MIKT nuoicnix xinyisox y nayienmis i3 TXCM.

Hpumimxa. HK — nuoicni kinyiexu. Becmanogneno 0ocmosipnutl Kopeaayiiuii 368’130k midc
noxazuuxamu MIKT HK i 3nexcupenoro macorwo HK (r = 0,37; p <0,05) ma MIIIKT HK HK i
arcupogoro macoro HK (r = 0,29; p < 0,05).

OOroBopenHsi pe3yJabTaTiB AocCHiIKeHHs. Bce dacrimme 3°SBISIOTBCS HOBI POOOTH TIO
BUBYEHHIO BIUMBY TinoOymoBn Ha MIIKT. Ilpore BImMB OKpeMuX KOMIOHEHTIB TiJOOYZOBH Ha
MUIKT noci 3anuiiaeThess He BU3HAYEHUM HaBIiTh y 0Ci0 03 T0Be/IeHO1 TaToIorii HEpBOBOI UM M’ S30BOi
cucremu. BimoMo, mo HuU3bKa Maca Tija € OJHUM i3 (aKTOpiB PU3HUKY PO3BUTKY OCTEOIOPO3Y, MPOTE
3yCTpivatoThCsl POOOTH, SKi MOBIIOMIIAIOTH, IO CaMe 3HEKMPEHa Maca Tijla Ma€ TIO3UTUBHHN BILTUB Ha
MUIKT, Toxi sk nani npo BIumB xkupoBoi Macu Ha MUK T 3anumaroTbest cynepedaInBUMHE.

3rigHo pe3yibTaTiB Opa3sMiIbChKUX HAYKOBLIB, SIKi BUBYAJH 3B'SI30K KHpoBoi macu 3 MILKT
BCHOT'0 TiJIa Y MOJIOAMX YOJOBIKIB 3anexHo Bix IMT, BcTaHOBIIEHO BIpOTiHMIA MO3UTUBHUK 3B'SI30K
s»upoBoi Macu 3 MILIKT Beboro Tina (r = 0,475, p<0,001), 0cob1uBO y YONIOBIKIB 3 HAAMIPHOK MaCOI0
(r = 0,65, p<0,001). IIpore, y 4OJIOBIKiB 3 HOPMAaJbHOI MAaCOIO TiJla 3B’S30K BHSBUBCS HE
noctosipuuit (r =-0,18, p = 0,53)[8].

V nocmimkenni Kang DH. Ta cmiBaBT. BCTAHOBIIEHO MO3UTUBHUK Biporiguuii 38's130xk MIIKT
3 KMPOBOIO Ta 3HEKHMPEHOK MACOI0 Tijia, a TAKOXK 1HIEKCOM KUpPOBOI Ta 3He)upeHoi macu (p<0,001)
y HYOJOBIKIB 3 HOpPMajJbHOIO Macoro Tima. IIpoTe, y 4ONOBIKiB 3 HAIJIWIIKOBOIO Macoi0 Tijla Ta
OKUPIHHSAM BCTAaHOBJICHO HETAaTHMBHUK Biporigaui 3B's30k Mk MILIKT Bchoro Tija Ta iHISKCOM
KHUPOBOI MacH, a TAKOXK BiICOTKOM xupoBoi macu (p <0,05) [10].

B mamoMy mocmimpkeHHI Opaii y9acTh YOJIOBIKH 3 HOPMAJILHOIO MacOIO Tija, SIK B OCHOBHIM TaK i
B Tpyni nopiBHsHAES (IMT 22,0042,86; 22,56+3,01 BiAnoBiaHO), MAIi€HTIB 3 HAIMIPHOIO MacolO Tijla He
Oyno. ToOTO KONMMBaHHS KHUPOBOI MacH B MeKaxX IpyITH OyJIM HE3HAYHHMH, IO i 00yMOBHJIO BiJICYTHICTb
3B’SI3KIB MK TTOKa3HHKamu kupoBoi Macu Ta MIIKT B Hamomy mocmimpKeHHi, IpOTe y TMAIli€HTIB i3
TXCM 3apeecTpoBaHO 3B’SI30K MiXK KiCTKOBOIO Ta )KUPOBOIO MACOI0 Ha PiBHI HU)KHIX KiHIIIBOK.

VYV mpocnexktuBHOMY mocaimkeHHi mpoegeHomy Kim KM Tta cmiBaBT. OyJI0 BUBYEHO 3MIHHU
MIUIKT Ta 3He:XUpeHOi MacK HIDKHIX KiHI[IBOK Y YOJIOBIKIB Ta *IHOK 3 BiKOM (TIIepio]] criocTepekeHHs
5 pokiB). Y vonosikie MIIIKT Ha piBHI CTErHOBOI KICTKM Majia BipOTiHUH 3B’S30K 31 3HEKHUPCHOIO
Macorl HIKHIX KiHIIBOK (r = 0,21, p<0,05). Ilpm mnposemenni 6araroakToOpHOTO aHai3y
BCTaHOBIICHO HE3aJIC)KHHUU TIO3UTHBHUHN 3B’SI30K MK 3HW)KCHHSIM CHIIM HW)KHIX KIiHIIIBOK Ta BTPATOO
MIIIKT Ha piBHi cTerHoBoi KicTku y "omoBikiB (= 0,023, p <0,05) [11].

B Hammomy 10cmipKeHHI He BUBYAIMCH ITOKA3HUKH B IMHAMILI, aJ1¢ BCTAHOBJICHI BIPOTi/THI 3B’ SI3KH
MK TPHUBATICTIO MTOCTTPAaBMATHIHOTO Tepiony ¥ 3HexmpeHor macoro (r = -0,32; p <0,05) ta MIIKT
HIDKHIX KiHIIBOK (1 = -0,40; p <0,05), a Takok BipOTiTHUI 3B'I30K MK TIOKa3HUKAaMH 3HEKUPEHOI MacH 1
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MUIKT mmxnix kiamiBok (r = 0,33; p <0,05) n03BOMNSFOTH MPUITYCTUTH, IO BTpaTa KiCTKOBOI Mach
KOPEITIOE 3 BTPATOIO M SI30BO1 MacH, HaBiTh y BUIAJIKY ITOBHOTO BHUIA IIHHS (PYHKIIIT M’ 5I31B.

Alonso A.C. ta criBaBT. MpoaHasi3yBaly MOKa3HUKH TUTO0YOBH Y YOJIOBIKIB CTApIIOrO BiKY
3 MUIKT B mexax BikoBoi HopMmH (T-moka3nuk Oinpmuit a6o piHui -1,0) Ta HOpMansHUM IMT (Big
18,5 mo 29,5 KF/MZ). B pesynbTaTi MpOBECHOTO JOCIIKCHHST BCTAHOBIICHO BipOT1IHUN 3B’ SI30K MiX
MIIKT Ta moka3HUKOM 3HEKUPEHOT MacH BepxHix KiHIiBok (I = 0,58, p<0,001), HmwKHIX KiHIiBOK (I
= 0,47, p<0,001), tyay6a (r = 0,48, p<0,001) ta Bcroro tima (r = 0,53, p<0,001). Mixx MIIIKT Ta
YKHPOBOIO MacOI0 BepxHix KiHIiBOK (r = 0,43, p<0,001), Hmxknix kixmiok (r = 0,35, p=0,01), Tymy6a (r
= 0,42, p<0,001) Ta Bcroro Tina (r = 0,44, p<0,001) Takox BCTaHOBJIEHO BiporiaHHii 38’5130k [12].
Hageneni nmani cBimuaTh, IO MIPH HOPMAIBHIN KiCTKOBIM TKaHWHI Ta HOpMaibHiN Maci Tima, MIIIKT
3aJIe)KUTh BiJ 3HE)KUPEHOI MacH, OTXKE, CTaHH, SKi CYMPOBOIKYIOThCA aTPOQIYHUMU MPOIECAMU y
M’si3aX MOXYTb OyTH (haKTOpaMu pU3UKY PO3BUTKY OCTEOIIOPO3Y.

[licns TpaBMu xpeOTa Ta CHMHHOTO MO3KY 3HEXHPEHAa Maca 3MEHIIYETbCA B AUISHKAX,
pPO3TaIIOBAHUX HIKYE 30HU ypaKECHHS: Ha PiBHI HIDKHIX KiHIIIBOK Y TAIlI€HTIB 3 MMaparuierielo Ta Ha
piBHI BEpXHIX, HIKHIX KIHIIIBOK 1 TyiyOa y mamieHTtiB 3 Terparmieriero [13,14]. V Bumaaky TXCM
3MeHIeHHst M 5130801 Macu Ta MILIKT BinOyBaroThbcst mapajiebHO Ta i BILTMBOM OJHHX 1 TUX CaMHX
(axTopiB, 1110 00YMOBIIIOE CX0Ki TEMITH BTPAaTH M’s30B01 Ta KicTkoBoi Macu [15,16].

BucHosku.

1. ¥V 4onosikiB i3 TXCM wuyactota octeomnoposy (43,14%) ta capkonenii (84,31%) €
JOCTOBIPHO BHIIOIO Y TIOPiBHSIHHI 3 MPAKTUYHO 310poBUMHE ocobami (1,96% ta 25,49% BinnoigHO).

2. llpu TXCM peecTpyloTbCsl [JOCTOBIPHO HWXKYl TIOKa3HUKH 3HEXKUPEHOI Macu i
aTNeHMKYJIIPHOT 3HEKUPEHOT Macy Ha PiBHI BChOTO TiJla, 3HEKHUPEHOT MacH Ha PiBHI Tyiy0a il HHKHIX
KIHITIBOK, @ BMICT >KHPOBOI MacH € BipOTiTHO BUIIIMM, SIK Ha PiBHI HIKHIX KiHITIBOK, TaK 1 BChOTO Tija.

3. TlpoBeneHnit KOpENSIIHHUN aHANI3 JOCTIPKYBAHUX IMOKA3HHUKIB y NMPAKTHYHO 3J0POBHX
YOJIOBIKiB BHSBHUB pi3HOOIYHMI BIUMB TinoOymoBu Ha mokasHuku MILKT pisHOro piBHA HIDKHIX
kiHmiBoK. Tak, MIIIKT mmiiku CTETHOBOI KiCTKH 3aJICKHUTh BiJl MTOKA3HUKA 3HEKHPEHOT MacH BEPXHIX
kiamiBok (r=0,33, p<0,05), amwkHix kiamiBok (r=0,38, p<0,05), tymry6a (r=0,41, p<0,05) Ta Bchoro Tisna
(r=0,43, p<0,05). Ha MIIIKT mpokcHMambHOTO BiIIiIy CTErHOBOI KiCTKH BILIMBAIOTH MMOKA3HHKH
3Hexkupenoi macu tymnyoa (r=0,36, p<0,05) ta Bcboro Tima (r=0,34, p<0,05). Ha MIIKT HmwxkHIX
KIHI[IBOK BIUIMBAE 3HEeXHpeHa Maca Tyiyda (r=0,33, p<0,05) Ta vkHix kinmisok (r=0,32, p<0,05).

4. VY yvonogikis 13 TXCM cnekrtp BrmBy TinoOynosu Ha MILIKT mmiiku Ta mpokcuManabsHOTO
BiZIiTy CTErHOBOI KicTkH € 3Ha4HO MeHIMM. Tak, MIIKT mmuiiku cTerHOBOi KICTKH KOPEIIOE TITbKU
3 BEJIMYUHOK 3HexupeHoi macu Tynyba (r=0,30, p<0,05), a mpokcuManbHMW BIJJIIJ CTErHOBOI
KICTKM - 3 TIOKa3HUKamu 3HexupeHoi Macu TynyOa (r=0,31, p<0,05) Ta 3HE:KMpEHOT Mach HHKHIX
kinmiBok (r=0,35, p<0,05).

5. Sk y npakTHU4HO 310pOBHUX 0Ci0, Tak 1 y 4osoBikiB 3 TXCM na MUIKT HMKHIX KiHIIIBOK
BIUIMBAIOTh TMOKAa3HUKK 3HEKUpeHOi macu TynyOa (r=0,41, p<0,05) Ta 3He)HpEeHOI MacH HHIKHIX
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[ocneonepannoHHas KOTHUTUBHAS NUCQYHKIHS pPa3BHBaeTCd B PAaHHEM M COXpaHICTCS B
MO3JTHEM TIOCJICONIEPAIIIOHHOM Tiepuoae. KimHuuecku ITaHHOE COCTOSHHUE TMPOSIBISAETCS B BHUIC
HapyIIeHNH NaMATH, HAPYIIEHUN KOHLIEHTPAMY BHUMAHUS U HAPYIICHUU APYTHX BBICIINX (DYyHKIHH
KOpPBI TOJIOBHOTO Mo3ra [1,3].

JlutepaTypHO OTMEUEHO, YTO BO3MOKHO BOSHUKHOBEHHE HAPYIIEHUN LIEHTPATIbHOW HEPBHOM
CHCTEMBI B TIOCJIEOTIEPAIMOHHOM TIEPHOJIe B BU/IE: TICUXOMATOIOTHYECKNX U ICUXOTHYECKUX PEaKITH,
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JIENAPHsI, CYAOPOKHOTO CHHIPOMA, TOCICONEePAIMOHHON KOTHUTHBHOW IUCQYHKIWH, HapyIICHUSI
[UKJIa CHa W OOJPCTBOBAaHWS, HApYyIICHHWE KOOPAHMHAIIMH, BO3HHKHOBEHHE OCTPOTO HAPYIICHHS
MO3TOBOTO KPOBOOOPAIIEHHUs, OCTPON CEHCOHEBPaJIbHON TYTOyXOCTH, CHACTUYECKOW MaparuieTHd |
npouee. CTeNIeHb U BBIPAXKEHHOCTH MATOJIOTUYECKIX M3MEHEHHIH CO CTOPOHBI IEHTPaJIhbHONW HEPBHOM
CHUCTEMBI 3aBHCHUT OT THIIA AHECTE3WH, COMATHUYECKOTO COCTOSIHUS M HEBPOJOTUYECKOTO cTaryca
MAIMeHTa Ha MPeIoNepallMOHHbIN EPHUOJI, BO3pacTa maiueHTa u Ipyrux Gakropos. B moxasmnstoniem
OOJIBIIMHCTBE CiIy4acB Ha ()OHE OOINEro yrHeTeHuss (DYHKIUN LEHTPAIbHONH HEPBHON CHUCTEMBEI,
HaOJFOMaeTcs B pasHOH CTENEHW CHIDKCHHWE MaMATH, BHUMAHHS, PEAKTUBHOCTH M BO3HUKAIOT
HapymeHus GyHKIUA KoopauHaruu. Cpean dTUX HApYNICHUNH KOTHUTHUBHBIC M3MEHEHUS, BO3MOXKHO,
cpa3y BBIJICIHTH B XOJI€ MCCIECIOBAHNS MEHTAILHOTO CTaTyca, XapaKTepU3YIoMmIeecs: OOIMM BHIOM U
MOBEJACHUEM, OpHCHTalMel, BHUMAaHHUEM W KOHIICHTPAIMEH, DMONHUOHAIBHBIM COCTOSHHUEM,
MBIIIUIGHHEM W TI03HABaTEBHBIMH MPOIecCCaMU (IIaMsATh, BO3MOXKHOCTD /IO JIOTHYECKOTO CYXKIEHUS,
peub, BOCIIPUATHE, TIPAKCUC U HCITOJHUTENbHBIE QYHKIHH) [5-7].

BooOme xorHWTHBHas AUCQYHKIWS CBsI3aHA C WHTETPATHBHOM JESTENFHOCTHIO TOJOBHOTO
Mo3ra. Hawbomee TOHKHME W BaxkHbIe (DYHKIIMM ¥ TIIABHOTO, KOTOPHIE IOMOTAIOT BBIIOIHSITH
palroHaIEHOE OCO3HAHNE MHPA, TOHUMATh KaK KOTHUTUBHBIE QyHKIUH [2,3].

Nwmeer Oonblioe 3HAaYeHHWE B PACCMOTPEHHUU JAHHOW TEMbI YUYUTHIBATH TJIABHBIE TEOPHUH
BIIUSIHUS HapKo3a [8].

B maroreHe3e BO3HUKHOBEHHSI KOTHUTHBHOHN JUCHYHKIIUH, B MOCICONCPAI[IOHHOM MEPHOJIE,
BBIICJISIFOTCSL  TJIaBHbIE (DAKTOpbl OOIIEH aHECTe3uH: MeTabOJUYeCKHe, T'eMOPEOJIOTHYECKUE,
TUMIOKCHUYECKUE, TOKCHUYHEL. [l09TOMYy M3yueHUE 3THOMATOTeHETHUYECKUX MEXAaHU3MOB KOTHUTHBHOMN
JUC(YHKIIMY, BO3HUKAIONINE KaK CJICJACTBHE OOIICH aHeCcTe3nu, B JaIbHEHUIIIEM TTIOMOXKET pa3padoTaTh
aZIeKBaTHBIE METOABI TPO(IIAKTHKNA JaHHOW TIATOJOTHH W SBISIETCS AaKTyaJIbHOW 3amadeit
COBPEMEHHOW aHECTE3UOJIOTHH W HEBPOJIOTHH.

eab0 JaHHOTO WCCIIENOBAHUS SIBISICTCS HWCCJICNOBAHWE KOTHUTHBHOW (YHKIMH Yy
MAIIeHTOB, KOTOPBIM TIPOBOJMIIOCH OIEPAaTHBHOE BMEMIATENFCTBO C HCIMOIB30BAaHUEM OOIIei
AHECTE3WH B OTJJAJICHHOM IIEPHO/IE, YePe3 MECHII.

Hccnenoanne OBLIO IPOBEACHO B XUPYPTUUECKUX OTACICHUAX Pa3IUIHOTO MPOoQuiis Ha Oaze
XapbKOBCKOW TOPOJICKOM KIIMHINYECKOM OOIBLHUIIBI CKOPOM M HEOTIONKHON MEIUITUHCKON MTOMOIIIH HM.
npod. A.U. MemanuHoBa. OrnepaTUBHOE BMEMIATEILCTBO TMPOBOAWIN B  YCIOBHIX  OOIICiH
MHOTOKOMITIOHEHTHOM aHECTE3UHM C MCKYCCTBEHHOW BEHTWISIIMEH JIETKUX C HCIIOJIb30BaHUEM
nponodona u peHTaHmIa, THONICHTAJIA ~-HATPUS U (PeHTAHUIIA.

Jlyis ToCTKEeHMsI IAHHOM 11eJTM HaMH ObUIO MPOBEICHO MCCIICIOBAHNE KOTHUTUBHOM CQEphl Y
MAIlMEHTOB Pa3HBIX BO3PACTHBIX TPYII: MOJOJOTO BO3pPACTa, CPEIHETO BO3PACTa, MOKUIIBIC JIIOJHU C
OCTpOHl XHpYpTrUYecKOW maTojorueil 1m0 omeparmuu W Ha 30 CyTKM TMOCJE ONEPaTUBHOTO
BMEIIATEIHCTBA 10 CPABHEHUIO C JAaHHBIMHU MPEIONEPAIIIOHHOTO TIEPHOIA.

Metoanl ucciaenoBanusi. CraHmapTHbIC KIMHHUYECKHE H jaboparopHble. Vccmemoanue
KorHUTUBHOW cdepsl: mkama MMSE, tect pucoannsa gacos, Tect «10 cioB», OaTapess TeCTOB Ha
nobuyto muchynkmmio, meron Llympre. IlamueHTsl OBUIM 03HAKOMIJICHBI C JAHHBIMH O CBOEM
3a001cBaHUN, O0BEM OIEPATUBHOTO BMEIIATEIHCTBA, BO3MOXHBIMH OCJIOXHEHUSMU. BBIYHCIISITH
MoKa3aTellb O0IIer0 KOTHUTUBHOTO JeUIIHTA.

JuHaMHUKy M3MEHEHHS COCTOSIHMS KOTHUTHUBHOW (DYHKIIMHM y TAIMEHTOB IOCIE ONEepaIuu
WCTIOJIh30BaHMEM 0011l aHecTe3nH rccienoBanbl y 130 maneHToB co CTaHIapPTHON CXeMOW BeJeHHS
MOCJICONEPALMOHHOTO ePUOa.

[IpoBonunock Helponcuxonoruueckoe TectupoBanue no mkaine MMSE, mkane FAB, Tecta
pucoBanus dacax, tecra 10 cioB A. Jlypus, npoOsr Llynsre, mokaszarens 3K/I.

[TaruenTh! OBLTH pacnpe/eNIeHbl COOTBETCTBEHHO Ha TPH TPYIIIIHL:

1 rpynma (n = 46) - manueHTs Mosioforo Bo3pacrta (18-44 rona); cpenuuit Bo3pact 30,1 + 1,0
roaa, 24 denoBeka, 22 KCHIIUHEI.

2 rpymma (n = 43) - nauueHTsl cpepHero Bo3pacra (44-60 roaa); cpenuuii Bo3pact 49,3 + 5,1
rona, 18 MyXYuHBI, 25 KEHIIUHEI.

3 rpynma (n = 41) - marueHTs! MOXMWIOro Bo3pacra (60-80 roma); cpeaamii Bo3pact 74,4 + 6,1
roma, 22 denoBeka, 19 >KeHIUHBI.

Jnnamuka pe3ynpTaToB TecTa 1o mkajae MMSE Ha stanax ucciieoBaHws.

UYepes MecsIl y TAMEHTOB BCEX TPYIIIT MOCJe Olepalny NoKa3arenb TecTta mo mkaire MMSE
ob11 Ha 12,3% HIKE MaKCHMAJIbHO BO3MOYKHOTO 3HAYCHHS JAHHOTO TecTa U Ha 2,7% HIDKE 3HAYCHHS
10 TaHHOMY TecTy B repuo Ao oneparun. [lokazarens Tecta mo mkane MMSE takke oTmuvancs Bo
BCeX Tpymnmax ManueHToB 4depe3 1 mecsi. Yepes Mecsll MCCIENOBaHUS COCTOSIHHE KOTHHTHBHOM
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(yHKIIME y TAUEHTOB 3HAYUTENBHO YIYYIIMIOCh, Y TAIMeHTOB 2 TPYNIBl BOCCTAHOBUIICS
MOJTHOCTBIO, Y TAIIMEHTOB | TPYIIBI CTall MOYTH KaK K COCTOSHHUIO JI0 omepanu. Y ManueHToB |
IpyNIBl Yepe3 MecsI MOCie omlepaunuu Mokasarenb Tecta mo mkaie MMSE 6but Ha 6,0% HIbKe
MaKCHMAaJIbHO BO3MOXKHOTO 3HA4YeHHS 1O JaHHOMY TecTy u Ha 1,74% Hibke 3HaUeHUS 10 JaHHOMY
TECTy B MIEPHOJI IO ONEpaIlMU y TAI[UECHTOB 3TON IPYIIBL. Y MAIIMEHTOB 2 TPYIIILI Yepe3 MecsI] Iocie
omeparuu nokasarenp tecta no mkane MMSE 6bpu1 Ha 10,0% HIbKe MaKCHMaJbHO BO3MOXKHOTO
3HAYCHUA MO0 JAHHOMY TECTY M Ha ypOBHE 3HAUYCHHUS IO ONEPAlMM Yy MAIUEHTOB 3TON TpyHmbl. Y
MAIMEeHTOB 3 TPYMIBl Yepe3 Mecsll Mocie OMepalnuy Mmokasarens Tecta mo mkare MMSE Obur Ha
20,6% HmwKe MaKCUMaJIbHO BO3MOKHOTO 3HAYEHHS MO JAHHOMY TecTy W Ha 5,9% Hike 3HaYSHHS 110
JTAHHOMY TECTY B IIEPUOJI JIO ONIEPAIMH Y TAIIEHTOB dTOU TPYIIITHL.

Y TmanmuMeHTOB CpEJHETO BoO3pacTa HAOMIOJANach JIUHAMHAKA YXYIIICHHS COCTOSIHHS
KOTHUTUBHOW (DYHKIIMM B MEHBIIIEH CTETeHH, YeM Y MaleHTOB MOJIOIOTO BO3pacTa, 4TO, BO3ZMOKHO
CBSI3aHO C BO3PACTHBIMH OCOOCHHOCTSIMH ITUTACTHYHOCTH KOTHUTHUBHOHN GyHKITHH [9].

Jrnnamuka pesynbraroB mikainsl FAB Ha aTanax uccienoBanusl.

UYepes Mecsll y MalMEHTOB BCEX TPYIII MOCIE ONEpanuy MoKaszarenb Tecta mo mkaie FAB
ObU1 Ha 9,8% HMXe MaKCHUMaJbHO BO3MOXHOTO 3HAYEHHUs JAHHOTO TecTa W Ha 2,4% HWXKe 3HAYCHHS
Mo JTAHHOMY TECTy B mepHuoj ao orepanuu. [lokazatens Tecta mo mkaine FAB Taxke oTnuvancs Bo
BCeX Tpymnmnax manueHToB 4depe3 1 mecsan. Uepes Mecsll UCCIIEOBaHUS COCTOSIHHE KOTHUTHUBHOM
(yHKIIMM y TAIMEHTOB ¢ TecTamMu Mo Imikaie FAB 3HauuTeNbHO JOCTOBEPHO YIYyYIIWIOCH, HO
MOJIHOCTBIO HE BOCCTAHOBUJICS y TAIIUEHTOB BCEX IPYMIL. Y MAIMEHTOB | TPYMIIBI yepe3 MeCSIl IOocie
omeparuu Tokazarenab Tecta no mkaie FAB Obi1 Ha 4,4% HUXKE MaKCUMAallbHO BO3MOXKHOTO
3HAYEHUS TI0 JAHHOMY TecTy U Ha 1,7% Hibke 3HAYCHHS M0 JAaHHOMY TE€CTY B IIEPHUOJ JO ONEpaIuu y
MAIAEHTOB YTOU TPYIIIEL. Y TAIMEHTOB 2 TPYIIIEI 9epe3 MECSIT TOCTIe OIepaIiiy MoKa3aTelb TeCcTa o
mkaine FAB 6511 Ha 5,0% HIKe MakcHMalbHO BO3MOXKHOTO 3HAa4YeHHS 10 JaHHOMY Tecty 1 Ha 1,1%
HIKE 3HAYCHUS 110 JAHHOMY TECTY B IEPUOJI IO ONEPAIMH Y TAITUEHTOB 3TOM TPyNIbl. Y MalMeHTOB 3
TPYNIBl 4epe3 MecsIl IMociie Olepanuy Tokazartenb Tecta no mkane FAB 61 Ha 20,0% Hmke
MaKCHMAaJbHO BO3MOXXHOTO 3HAa4eHHs 10 NaHHOMY TecTy W Ha 4,6% HIbKe 3HA4YeHUS MO0 JaHHOMY
TECTYy B TEPHOJ [0 OIEpalud y MalueHTOB STOW TpPyHmbl. Y IalWeHTOB CpEeIHEro Bo3pacTa
HaOII0aIach JHHAMUKA BOCCTAHOBIIEHUS COCTOSIHUSI KOTHUTUBHOW (DYHKIIMH OBICTpEeE B OTHOIIECHHUH
C TOKa3aTeasIMH Yy MAalKMEHTOB MOJIOJOrO BO3pacTa, YTO, BO3MOXHO CBSI3aHO C BO3PACTHBIMHU
0COOCHHOCTSIMU TUTACTUYHOCTH KOTHUTUBHOU (yHKIWH [9].

Junamuka pe3ynbTaToB TECTa PUCOBAHUS YAaCOB HA Tanax UCCICAOBAHMUS.

Uepes mecsI] y MaMEeHTOB BCEX TPYII MOCIE ONepalui MoKa3aTelbh TeCTa PHCOBAHUS YaCOB
Oobu1 Ha 7,7% HWXE MaKCUMaJbHO BO3MOYKHOTO 3HAYCHHS JAHHOTO TecTa M Ha 3,8% HIDKE 3HAYCHUS
10 JaHHOMY TECTy B Iepuoj Jo omneparuu. [lokasaTens Tecta pucoOBaHUS 9acOB TAKKE OTIMYAICS BO
BCEX Tpylnmax ManmueHToB uepe3 1 mecsi. Uepe3 Mecsil HCCIETOBAaHUS COCTOSHHE KOTHUTHUBHOM
(OyHKIMM y TAIMEHTOB C TECTAMHU PHCOBAHHS YacOB JOCTOBEPHO YIIYUIIMIOCH, HO TOTHOCTHIO HE
BOCCTAaHOBWJICS Yy IAIIMCHTOB BCEX TPYIIL. Y MAIMEHTOB | TPYymImbl depe3 MeEcsIl MOCHE OIeparinu
MOKa3arellb TeCTa PHCOBaHMS 4acoB ObuT HA 6,0% HMXE MaKCHMalbHO BO3MOXHOTO 3HAYCHUS IIO
JMaHHOMY TecTy ¥ Ha 4,1% Hrbke 3Ha4YCHHUS 110 JAHHOMY TECTY B IEPUOJ JO OINEPAINH Y MAIUEHTOB
3TOW Tpynmbl. Y TAIMEHTOB 2 TPYIIIBI Yepe3 MECSI] TOCie OMepalny MOoKa3aTellb TeCTa PUCOBAHHS
yacoB ObUT Ha 7,0% HIKe MaKCHMalbHO BO3MOYKHOT'O 3HAYEHHUs 10 JaHHOMY TecTy W Ha 5,1% Hike
3HA4YEHUs 10 JTAHHOMY TECTy B MEPUOJ JO OIEpalyy y MAIMeHTOB 3TOW TPymmbl. Y TMalueHToB 3
TPYOIbI Yepe3 MecsI] MOCNe OINepaluu MOKa3aTeNlb TecTa pucoBaHus 4acoB Obu1 9,0 £ 2,7, yTo Ha
10,0% HIKE MaKCUMAalIbHO BO3MOXKHOT'O 3HAYEHUS MO JaHHOMY TecTy M Ha 2,1% Huke 3HaAUCHHs 1O
JAHHOMY TECTY B IIEPHUOJ] JO ONEpalMy y MalKUEeHTOB 3TOM Ipynmnbl. Y MalMEHTOB BCEX TPYIII BO BCE
CPOKM HAONIOJICHUH CYIIECTBEHHONW pa3HUIBI CKOPOCTH BOCCTAHOBJCHHUS HE ObUIO, OHO OBLIO
MOCTENICHHBIM, HO MOJIHOTO BOCCTAHOBJICHUS HE HAOJIFO1aJ10Ch.

Junamuka pe3ynbpratoB Tecta 10 croB A. Jlypus Ha dTanax UCCIeIOBaHUS.

ITokazatens Tecta 10 cmoB Takke OTIMYAICS BO BCEX TPYIIAax MAIMEHTOB depe3 1 mecsi.
Uepes3 Mecsl UCCIENOBAHUSI COCTOSHHE KOTHUTHBHOH (YHKIMH y HanueHToB ¢ Tectamu 10 cioB
JIOCTOBEPHO YJIYYIIMIIOCh, HO TOJHOCTHI0 BOCCTAHOBIUICS Yepe3 MECAIl y MArUeHToB 1 rpymmbl. Y
nanueHToB 1 U 3 rpynm yepe3 Tpu Mecdlla Mocie omepaluu mnokasareib Tecta 10 CI0B MOITHOCTHIO
BOCCTAHOBHJICS TIO CPAaBHEHUIO CO 3HAYSHHUSAMH JAHHOTO TECTa K OMEpPaIliil Y TAIMeHTOB STOW TPYTIITHL.
VY nauneHToB 2 rpymniisl yepe3 TpU Mecsina Mocie onepauny nokasatens Tecta 10 cioB 6su1 Ha 21,0%
HIDKE MAaKCHMaJbHO BO3MOXXHOTO 3HAa4YeHHs 110 JaHHOMY TecTy W Ha 2,4% HIDKe 3HaueHHUs IO
JAHHOMY TECTy B TMEPHUOJ NI0 ONEpalyy y TAIMEeHTOB 3TOH TPYMIBL. Y TMAlMEeHTOB BCEX TPyNN B
KOPOTKHE CpPOKM HAOIIOJEHHUH CYIIECTBEHHOW pa3HUIBI CKOPOCTH BOCCTAHOBIEHHS He OBLIO.
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BoccranoBienne ObLTO TTOCTENICHHBIM, C TIOJTHBIM BOCCTAHOBJICHHUS JI0 TTOKA3aTells 10 JaHHOMY TEeCTy
Ha YpOBEHb J0 ONEpaluu.

Junramuka pe3ynsTatoB npo0Os! lllyiapTe Ha sTanax uccueaoBaHus.

[Toxazarens npoOsr lllynpre Takxke OTIHYANCS BO BCEX IpyIax MAlMeHTOB depe3 | mecsi.
Uepes mecsl] MCCISNIOBaHUS COCTOSHUE KOTHUTHBHOW (DYHKIMH Yy TAanUeHToB ¢ npoObl [llynbre
JIOCTOBEPHO YJIyYILIMJIOCh, HO MOJHOCTHIO BOCCTAHOBMJICS Yepe3 MecsAl Yy MallMeHTOB 3 TpyIIbl Ha
YpOBEHB JI0 ONEepalMy U y NallMEeHTOB | rpynIbl HA YPOBEHb MAKCUMAJIbHO BO3MOXKHOTO 3HAUEHUS I10
3TOMY TecTy. Y ManieHToB | rpymnmsl Yepe3 TpHu Mecsla ocje onepanuy nokasarens npoosr lynsTe
MOJTHOCTBHIO BOCCTAHOBHIICS IO CPABHEHUIO C MAKCUMAIBHO BO3MOYKHBIM PE3YJIBTaTOM IO TECTY U OBLI
Ha 8,8% HIDKe 3HAYEHUH 10 Omepanuy y MaleHTOB 3TOW TPyNIbl. Y MalUeHToB 3 TPYIII Yepe3 TpH
MecsIia Tocie Omepalyy mokasarensb npoOsl LllyiapTe momHOCTEI0O BOCCTAHOBUIICS 10 CPAaBHEHHUIO CO
3HAQUYEHUSMH JAHHOTO TECTa K ONepalyy y MallMeHTOB 3TOM Ipynmbl. Y MAalKUEHTOB 2 TPyHIbl Yepe3
TpH Mecslla Tociie omepanuu mokasatenb npooOsl Llymere Opur Ha 38,2% HIKE MaKCHMAlbHO
BO3MOYHOTO 3HAUYEHHMsI 110 JAHHOMY TecTy U Ha 16,9% Huke 3HaueHHs 110 JAHHOMY TECTY B IEPUOL
JIO OTIepalliy y MAaIMeHTOB 3TOM Ipynmbl. Y MAIeHTOB BCEX TPYII B KOPOTKHE CPOKU HAOIFOICHUN
CYIIIECTBEHHOHN pa3HUIIBI CKOPOCTU BOCCTAHOBJICHHUsS HE ObUTO. BoccTaHOBIIEHHE OBLIO IOCTENICHHBIM,
C TIOJIHBIM BOCCTaHOBJICHMS 10 YPOBHSI KOTHUTUBHBIX HapyIICHUN MO JAHHOMY TECTY Ha YPOBEHb J10
onepaluu.

BoiBoabl. [lo pe3ynbraraM nuHaMHKH W3MEHEHUs Tecta mo mkaire MMSE, y manueHToB
CpeAHEero BO3pacTa HaOJOAadach OUHAMHUKA YXYIIIEHHS COCTOSHHS KOTHUTHBHOW (QYHKIMH B
MEHbIIIEH CTENeHH, YeM Yy MallMeHTOB MOJIOZOrO BO3pacTa, YTO, BO3MOXHO CBSI3aHO C BO3PACTHBIMU
0COOEHHOCTSMH IUTACTUYHOCTH KOTHUTUBHOW (yHKIMH. Y TManUeHTOB CpEeJHEero BO3pacTa, II0
pe3ynbTaTam mKainsl FAB, B TaHHBIN TTepHo HCCIeI0BaHUS OBLIO HA OJJHOM YPOBHE C MTOKA3aTeIsIMU
y TAIMEeHTOB MOJIOJOTO BO3pPacTa, YTO, CBS3aHO C BO3PACTHBIMH OCOOCHHOCTSMH IJIACTHYHOCTH
KOrHUTUBHOW ¢yHKImH. [lo Tecty prcoBaHUS 4YacoB, CYIIECTBEHHOW pa3HHUIBI CKOPOCTH
BOCCTAQHOBJICHHUSI HE OBLJIO, OHO OBIJIO MOCTENEHHBIM, HO IOJIHOTO BOCCTAHOBIICHUS HEe HAOII0IAIOCh.
ITo Ttecry 3amommuamms 10 ciaoB w mokasarensM mpoObl lllymbre BoccTaHoOBIeHHE OBLIO
MOCTENEHHBIM, C MOJIHBIM BOCCTAHOBJICHUEM IMOKA3ATENsI HA YPOBEHb O ONEPALIUH.
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Beryn. Ha cywacHoMy etami BcranoBieno, 1o 330MT € momieTioNorivyHUMH —Ta
XapaKTEpU3yIOThCS (OPMYBAaHHSM Ha CIIM30Bii OOOJIOHIN CTATEBHX IIIAXIB 0araTOKOMIIOHEHTHUX
acormiariii yMOBHO-TIaTOT€HHOT Mikpoduiopu Ta iHmuX iHdekmiianx 30yaaukiB (1,2).

BuBueHHsT MexaHI3MIB yTBOpPEHHS MIKpPOOHHMX acomiamiid, B3aeMoiis CIMOIOHTIB B
MiKpOciMOioIeH03i, 3MiHa OIOJIOTIYHUX BJIACTUBOCTEH AacoOLliaHTIB € OJHUM 3 MPIOPUTETHUX
HarpasJieHb PO3BUTKY Mikpobionorii (3).

Binomo, mo akTuBauisg CUHTE3y OakTepisiMu (akTOpiB MATOT€HHOCTI BigOyBa€ThCS B yMOBax
3pOCTaHHS MIUIBHOCTI 1X MOMyJIsilii Ta IpH HAsSBHOCTI BiANOBIAHUX MDKKIITHHHHX KOMYHIKaTUBHHX
3B’sI3KiB. Peryisiis mux mpoIeciB € HACHiTKOM BHUIUICHHS OaKTEpissMU B OTOYYIOYE CEPEIAOBHUIIEC
PEYOBHH 3 BCTAHOBJICHOIO XIMIYHOIO CTPYKTYPOIO (4).
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30KkpeMa TaKMMH arceHTaMH € aleTHIbOBaHI JIAKTOHM TOMOCEPHMHA, INO PEryJIOI0Th
KOMYHIKAaTHBHI TPOIIECH Y TPaMHEraTUBHUX OaKTepidl Ta MeNnTHAHW, SKi BiINOBINAIOTH 32 EKCIIPECito
(hakTOpiB MAaTOTEHHOCTI, CIOPOYTBOPEHHS, KOH IOTaTHUBHY Iiepenady IUIa3Mmia Ta iHm QyHKIH y
rpaMIIO3UTHBHHX OakTepii (5).

BcranoBneHo, 1o MiKpoopra”i3mMu B CKJIafl acollialiid XapaKTepH3YIOThCS 30UIbIICHHS
PE3UCTEHTHOCTI /0 il XiMiOTepaneBTUYHUX MpenapariB Ta OLTbII CTIHMKI 10 TAKMX 3aXUCHHUX (DaKkTOpiB
K (paromuTo3, Ji30I1KUM, KOMILUIEMEHT, aHTHUTIJIA Ta IIUTOKIHU (6).

JliteparypHi nmaHi CBig4aTh, IO MDKMIKpOOHA B3a€MOIiI B yMOBaX acoliamiii Mae pi3Hi
nposiBu: 1HAW(pEpeHTHa, CTUMYJIoI0Ya, iHriGitowa abo iHBepTyioua. IIposBu iHBepcii 0O3HAYAIOThH
3aMiHy aHTaroHi3My Ha CTHMYJIALII0 pocTy. Bimomo, mo edextopamu perynsiii  BHCTYHarOTh
MeTa0OIIITH Ta CTPYKTYPH KIITUHHUX CTIHOK MiKpoOiB-acomiaHTiB (7,8).

BpaxoByroun, 10 BOKIUBAM PETYIIIOIOYNM (akTopoM B (opMyBaHHI MIKpoOiolleHO3a Ta
MIKpOOHHMX acoIliamiii € TOXXHBHI PEUYOBHHH OKPEMOi €KOJIOTIYHOI Hilli, MIiKpoOH-acoIliaHTH
MTOAUIAIOTh Ha METAa0O0JIITHO 3aJIeKHI Ta METaOOIITHO He OB’ s13aHi Mixk co0oro (9).

CumOioTHYHI BiAHOCMHHM B acouiamlisx (GOpMYIOTHCS Ha OCHOBI MYTYaJiCTUYHHUX 3B’S3KiB,
KOJIU B3aEMHHI OOMIH TPOAYKTAMH XHUTTEMSUILHOCTI CTa€ HEOOXIMHUM i OOOB’S3KOBUM JUIS X
iCHyBaHHA. AHTaroHiCTHYHI BIJHOCHMHM B MIKPOOHHX acoOLliallisx peaji3yloThCsl 3aBISKU PI3HUM
(dakTopaM: MPOAYKLiS AHTUMIKPOOHHMX PEYOBMH 3 OaKTepiOCTAaTUYHOI Ta OaKTEepilUAHOIO
AKTHBHICTIO, KOHKYPEHLIis 3a Mo>kuBHI peuoBunu (10,11).

BaxnuBy ponb B (opMyBaHHI acouiamiid rpae 34aTHICTh OakTepii 1o Oiosoriunoi aaresii. B
OCHOBI 010J10T1UHOI ajre3ii JieXkaTh MPOIECH PO3IMi3HABAHHS Ta JIIraHI-PELeNTOPHOI B3aeMOIl, sKi
BU3HAUYAIOTH CIIBICHYBaHHS MakpoOpraHi3amMa xassiHa Ta MiKpoOHMX acouiamiii (12,13).

MexaHi3MH, SKi 3MIHIOIOTH CITiBBITHOIIICHHS MiXK 3aXHCHOIO Ta TPAH3UTOPHOIO MiKpO(hIOPOIO
CTaTeBHX WLUIAXIB a00 PpEryiioloTh Ipouec (opMyBaHHS Ta CKIaja OakTepialibHUX acomialiid 10
TENepilIHBOr0 Yacy BHBYEHI HEJOCTaTHbO. ICHYIOTH Teopil Nmpo BIUIMB Ha CHEKTP MIKpPOOHHX
aCOITiaHTIB TOPMOHAIBLHOTO AMCOaTaHcy, 3MiH B CHCTEMi IMYHITETY, 3aCTOCYBaHHS HepaIioHaILHOL
Teparnii Ta eKoJoTigHuX GakTopin(14).

B 3amadi pob0TH BXOIVIIO BUBYCHHS YaCTOTH Ta CTPYKTYPH MIKPOOHHX acoIiarii, o KOHTaMiHyIOTh
crareBi NULIXH kiHOK 3 330MT Ta aHai3 3MiH MikpoekoJorii rmixeu Ha mpoTsi3i 2013-2017 pokis.

Marepiajiu Ta METOIH TOCTITKEeHb. 3 METOI OILIIHKH MiKpOOiOIIEHO3Y CTaTEeBUX IUISIXIB Ha
npots3i 2013-2017 pokiB ooctexeHo 554 xinku 3 330MT Bikom Big 25 10 38 pokis.

VY 00cTexkeHUX KIHOK BH3HAUYaIM PiBEHb KOHTAMiHAIll MIXBU MOTEHI[IHHO MMAaTOTEHHOK Ta
3aXHMCHOIO MiKpodIIoporo, a Takox rpudamu p. Candida.

IIpoBeneHHst MikpOOIOJIOTIYHMX aHAI3IB Ta OOJIK pEe3yNbTaTiB 3A1MCHIOBAIM  3TIJHO
HOpMaTUBHMUM JlokyMeHTaM MO3 Ykpainu.

st BUCIBY JOCIHIJKYBaHOTO Matepiaily BUKOPHUCTOBYBaNM Yaliku [1eTpi 3 psaaoM MOKMBHUX
CepEIOBHII: KPOB sHU# arap, EHjo, skoBTOUHO-CcONMboBHiA arap, Cadbypo, MRS Ta inmri.

ITociBu 3miiCHIOBAIM METOJOM CEKTOPHOTO IIOCIBY Ha MIIHHI TOKWBHI CEpPEIOBHINA, IO
JIO3BOJISIE BUBHAYUTH CTYMIHb MIKPOOHOTO OOCIMEHIHHS Ta BUSBHUTH MAKCHMAaJIbHO MOKIUBUHN CIEKTP
aepoOHoi Ta (haKyIbTaTHBHO-aHACPOOHOI MiKPODIIOpH.

TakcOHOMIYHE IIOJIOKEHHS MIKpOOPTaHi3MiB BH3HAYal M BIAMOBiqHO 10 «Bu3HauHWKa
Oaxtepiit bepmki». IneHTHdikarito MIKpOOpraHi3MiB MPOBOJMIM 3a I1X KyJIbTYpPallbHUMH Ta
MOP(hOIIOTIYHIMH O3HAKAMH.

[Ticns mizpaxyBaHHs KOJOHIH MiKpoQIIOpH Ha MIIIBHAX CEPEAOBHUILAX AaHi epepaxoByBalu B
JIeCATUHHI JTorapudMu Bij KibkocTi MikpoOoHux kimitue (1g KYO/m).

Craructuydy 0OpoOKYy OTpMMAaHHMX pE3yJIbTaTiB NMPOBOJIWIM 32 JONOMOTOI0 CTaHJApTHHX
KOMIT IOTepHHX MakeTiB « AHai3 ganux» Microsoft Exel qns Windows 2007.

PesyabTatn podoru. O6crexxenns xopux 3 330MT Ha npoTs13i 2013-2017 pokiB 103BONMIO
BCTAHOBHTH 3HAYHY YacTOTY MOJIMIKpOOHHMX acomialid, MO KOHTaMIiHYIOTb CJIH30BY OOOJIOHKY
crareBux 1UIAXiB. JloMiHyroua posib B CKJIaJi acomialiidi HaJe)KUTh YMOBHO-IIATOTEHHUM
Mikpoopranizmam, rpubam p. Candida ta npejcTaBHHKaM HOpMaibHOI Mikpodopu. 3HauHa YacTka
MIKpOOpTaHi3MiB B CKJIaji acoriamiii BXoauTs g0 ¢inymy Firmicutes. Hacammepen me Staphylococcus
epidermidis 3 TeMOMITHYHMMH BIIACTHBOCTAMH Ta €HTEPOKOK. L{i MiKpoOpraHiaMu BOJIOIIOTE
BHCOKMM KOJIOHI3AIIIMHIM TIOTCHITIAIOM, MAalOTh IMHPOKHH CIIEKTp (aKTOpiB TEPCHCTEHIN Ta
3/IaTHICTb JI0 TUTIBKOYTBOPEHHS.

[lo pesynpraTaM TIPOBEACHWX JOCIHIIPKEHb YacTOTa acoIlaTUBHUX (GOpM MIKpOOHOI
koHTamiHanii mixeu B 2013 pori ta B 2014 pokax CyTTEBO HE BiApI3HAJIACH Ta CKJIAJalia BiJIOBiTHO
58,3 % Ta 60,5 %.
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3 2015 poky 3apeecTpoBaHO 301IbIIEHHS KiTBKOCTI XBOPUX 3 MOJIMIKPOOHHMH acoOIiallisiMu
Ta BUSBICHO TEHICHIIIIO J0 MOCTYIOBOTO 3POCTAHHS YacTOTH peecTpallii acomiamii Ha mpoTssi 2016
ta 2017 pokis (68,6 % - 71,4 %).

Jlo ckiaay acoriariii BXOIMIIO BiJl IBOX O 1T AITH BHIIB MikpoopraHi3mi. Ha mpots3i 2013 Ta
2014 pokiB HaifuacTille peecTpyBaIuCh ABOKOMIIOHEHTHI MikpoOHi acomianii (47,8% - 49,3%). 3 2015
no 2017 pik crocrepiranach TEHACHIIS A0 3pOCTaHHS 4YacTOTH (OpMYBaHHS Ha CIM30Bil 00OJOHII
CTaTeBUX IUIAXiB TPhOXKOMIIOHEHTHHX MiKpoOHHX acouianii (Puc.1).

UYacrota BU3HAYCHHS TPHOXKOMIIOHEHTHHX acolfarid 3Haxomwiack B Mexax 20,5%-25,7%.
YoTuphoX Ta IT ATHKOMIIOHEHTHI acOITiaIlii 31 CIM30BO1 000JIOHKY MIXBH BUIULUIACH 3 HE3HAYHOIO YaCTOTOIO.

Bcranosneno 4 BapiaHTH TBOKOMITOHEHTHHUX MIKPOOHHX acoIliamii, sIKi 3 HaHOUTBIIIO YacTOTOI0
BUIUTSUTMCH 3 TiXBU XBopux: | BapianT — S.epidermidis (rem+) ta E.coli , Il Bapiant - S.epidermidis (rem +)
ta S. faecalis, Il BapianT — S. faecalis Ta E.coli, IV Bapianr - S.epidermidis (rem +) ta Corynebacterium
Spp. BusmiieHo 3MiHy TOMIHYIOUMX BapiaHTIB acoIMiaIliii YMOBHO-TTATOI€HHOI MIKPOGIIOpH B Pi3HI POKU
JOCTIDKEHHS. AJle Ha TIPOTA3i BCHOTO OCHTIDKYBAHOTO IIEpIiONy Maibke B KOXKHOMY BapiaHTi OyB
NPHUCYTHIH cTaiIOKOK ertiiepManbHUH 3 TeMOJITHYHUMH BJIACTUBOCTSIMH.

Taxk na mpots3i 2013 ta 2014 poxiB B cmekTpi MIiKpo(aopH 3i CTATeBHX HUIAXIB JKiHOK
NepeBaXkalld acouiarii cTadiiokoka emilepMaIbHOro, [0 MaB FeMOJITHYHI BIACTUBOCTI 3 €HIEPIXisIMH
- | Bapiant ( 2013 p. — 16,6%, 2014p. — 18,3 %). B nepiozn 3 2015p. no 2017p. noka3uuku peectpauii |
BapiaHTy OaKTepialbHUX acoIialliii Maiu TeHAeHI o 10 3HwkeHHs (2017 p.- 11,4%).

Hpyruit BapianT acouiamiii S.epidermidis (rem+) ta S. faecalis B 2013 Ta 2014 pokax
peectpyBaBcst 3 moMipHOI0 4YactoToro (11,4%-14,4%), ane 3 2015 poky 3aliMaB JTOMiHyOUi MO3UIIT B
cknai Mikpoekostorii mixau (18,6%-20,0%).

Tperiit Bapiant acoriariit 3 2013 mo 2015 poxku (S. faecalis ta E.coli) peectpyBaBcsi y XBopux
3 gacTotoro 12,5%-10,5% Tta B nuHamimi crioctepexeHHs g0 2017 p. MaB TEHIEHITIIO 10 30UTBITICHHS
(12,3% - 14,3%).

IMoxazunku BusHauenss |V Bapianty acomiariii S.epidermidis (rem+) + Corynebacterium spp.
B BHCiBaX 3 IMXBH XBOpHX cTaHOBIIN — 6,1%-9,01%.

AHaJi3 KUTbKiCHOTO PiBHS OKpEMHUX BHIIB MIKpO(hIOpPH B CKJIaIi acoIliarlii, o KOHTaMiHyBaJIH
CTaTeBi NMUISXH, JO3BOJIMB BUSBUTH Y OLIBIIOCTI OOCTEKEHNUX 3POCTaHHS KOHIIEHTpAIlii cTaiOKOKIB 3
reMoiTnaHuMU BiactuBocTsaMu 3 Ig 4,0 KYO/mn B 2013 pomui g0 Ig 6,0 KYO/Mn B 2017 porii.
IMounnaroun 3 2015 poky Takox 3pocia kinbkicts S. faecalis (Ig 4,0 - 1g 6,0 KYO/mun).

[lizg BIUIMBOM aHTPOMOTEHHOT TpaHC(OpMALil cepeoBHILA MOXKE 3pOCTATH BipYJICHTHICTb, SIK
NaTOreHHUX TaK i YMOBHO-IIATOIGHHHMX MIKpOOPraHi3MiB, 3a paxyHOK IiHillialii BKIIOYEHHs abo
BUKJIIOUCHHS TUIa3MiJHUX TeHiB. JliTepaTypHi JaHi CBifuaTh, 110 HETATMBHUU BIUIMB CEPEIOBUINA
MOXE CYNpPOBO/KYBaTHCh JUcOallaHCOM TOMyJIsiii B MIKpOOHHMX acolmiamisx, (popMyBaHHSIM
KOJIEKTHBHOT CTiHKOCTi 10 HeraTMBHHUX (DakTopiB, MOCHIIEHHSIM copOLii OakTepisiMH TOKCHYHHX
€JIEMEHTIB, MalOUMX KaHIIEPOTeHHY Ta MyTareHHY akKTHBHICTH (12).

B muHaMmimi criocTepeXeHHS 3apeecTpOBAHO 3POCTAHHS MMHUTOMOI Barn B CKJIadi acoriariit
rpubiB p. Candida. Tak gacrora peectparii rpu6is p. Candida B Buciax 3 mixsu B 2013-2015 pokax
3Haxoauach B Mexax 14,6%-18%, B 2016-2017 pokax gocsrana 20,3%-22,9%.

3pOCTaHHS YacTOTH peeCTpaui‘l' rpubiB p. Candida moke MOSCHIOBATUCH 3aCTOCYBaHHIM
HepalioHATBHUX CXEeM Tepamii, mo B TMOJQ/IBIIOMY MOXKE CHPHATH PO3BHTKY 3alalbHOIO MPOLECY.
Binomo, o rpubu p. Candida B acoriarisx 3 MikpoopraHi3Mamu 31aTHI MiJCHIIOBATH CBOI MATOr€HHI
BJIACTHBOCTI. 30KpeMa B CKJIaAi 6aKTep1aano — TpUOKOBHUX acoLialii Mucpoq)nopa 361Jn>mye CBOIO
remonitnudy Ta JIHKa3ny aktuBHicTh, a y FpH6lB 3MEHIIYETHCS JIMOMITHYH] BIACTHBOCTI.

VY BCiX 00CTEKEHHX XBOPHX 3 acOLiaTUBHHMHU (opMaMu OaKTepialbHOI KOHTaMiHAIil MiXBU
BUSIBIICHO Je(inuT 3aXUcHOI Mikpoduiopn — nakrtodanua. HaiiGinblie 3HMKEHHS KUIBKICHOTO piBHS
BUCIBY 3axMCHOI Mikpoduiopu BusBICHO y iHOK 3 | Ta |l BapianTamMum MikpoOHMX acoriamiid.
KomnmenTpariist akTo0aIt He gocsirana pisus Hopmu (< 1g 6,0 KYO/mu).
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==o==] Bapiant - S. epidermidis ( rem+ ) Ta E.coli

=<0~ [[ Bapianr - S. epidermidis ( rem+) ta S.faecalis

== @ = [II BapianT - S.faecalis ta E.coli

==:» |V Bapianrt - S. epidermidis ( rem+) Ta Corynebacterium spp.

Puc. 1.Hacmoma peecmpayii’ 060KOMNOHEHMHUX ACOYiayill yMOBHO — NAMO2EHHOI MIKpoghiopu,
Wo 3 HAUDIILULOIO YACTNOMOIO PEECMPYEMbCS 8 BUOLIEHHAX 3 NIX8U XBOPUX 3 3ANATLHUMU
3AX680PIOBAHHAMU OP2AHI8 MAI020 MA3).

AHaJi3 KOHTaMiHaIlil MiXBH JIAKTOOAIMIAMHU Y IIMX XIHOK B JWHaMIIl croctepexenHs (2013-
2017 p.) cBiAYUTH PO BiACYTHICTH BIAHOBJIEHHSA IX KiJbKiCHOTO piBHA. Lle cnpusino ¢popmyBaHHIO Ta
cTabimbHOCTI 1MCO103y MIXBH y 00CTEKEHUX XBOPHUX.

Y xBopux 3 Il Tta IV Bapiantamm acomiaTuBHOro OaKTepiadbHOTO OOCIMEHIHHS MiXBH
KiJIBKICHI TTOKa3HHUKH BUCIBY JIAKTOOAITMII TaKOX He mocsranu pisus Hopmu (Ig 4,4-1g4,6 KYO/m).

OpHiero 3 BaXIMBHX (QYHKIIH HOpMaibHOI Mikpodopu € 3a0e3nedeHHs KOJIOHi3amiiHOi
pesucrentHocTi (KP) opramismy, mo o0yMoBiIeHO MeXaHi3MaMH KOOIEPAaTHBHOI B3a€MOJIT Mik
IHNTEHHOI0 MIKpOoQuIOpor0 Ta Makpoopra”ismMoM. Lli MexaHI3MH CIpSMOBaHI Ha MIiATPUMKY
CTabIbHOCTI MiKpOCiMOioLeH03a, 30epeKeHHs aBTOXTOHHOI MiKpO(JIopH Ta eNiMiHaIiI0 alJI0XTOHHOI.

[lizcymMoBy0UM pe3yabTaTH NPOBEACHUX OCIIHKEHB CIIiJ BiI3HAYMUTH, IO Ha MpoTs3i 3 2013
no 2017 pix y xiHok 3 330MT cnocrepiraeTscst 301IbLICHHS] YaCTOTH PeecTpalii B BUCIBAaX 3 MiXBH
acomiamii  yMOBHO-NIATOreHHOI Mikpoduopu. JloMiHyrouMM BapiaHTOM acouiamiii OakTepiaabHOT
¢opu Ha mpoTs3i 2016 ta 2017 pokiB y 00CTeKEHUX XBOPUX BHSBUIACH NPUCYTHICTH Ha CIM30BiH
obononui nixeu S.epidermidis (rem+) ta S. faecalis. Cepen ¢axTopis, siki CpusiOTh (OPMYBAHHIO
MIKpOOHMX KOMIUIEKCIB, 3HauHy MHTOMY Bary Ma€ HepalioHaJlbHE 3aCTOCYBaHHS aHTHOIOTHKIB,
301IbIICHHS B CKJIaJli acolialliii MoJipe3ucTeHTHUX InTamiB OakTepiil. Lle MosICHIOEThCS MOSIBOIO Ha
CyJacHOMY €Talli HOBHX MEXaHI3MIB PO3BHUTKY pPE3MCTEHTHOCTI, KIOHAJIBHOTO PO3MOBCIOJKEHHS
PE3UCTEHTHUX INTaMiB, OOMIHOM TeHaMH pPE3UCTEHTHOCTI MDK MIKpOOpTaHi3MaMH, HaBiTh
(hUTOTEeHETUIHO BIIMIHHUMH OIMH BiJl OJHOTO. 3MiHA JOMIHYIOUHNX MIKPOOHHX KOMITOHEHTIB B CKJIAI1
acomianii B yMOBax JOBIOCTPOKOBOI'O CIIOCTEPE)KEHHs Moxe OyTH IOB’s3aHa SK 3 BIUIMBOM
EKOJIOTIYHUX Ta COMiaJbHUX (PAKTOPIB Tak i 3 OCOOIMBOCTSAMH BHYTPIITHBOBHUAOBOI Ta MiXKBHIOBOI
B3a€MOJIii YMOBHO — TIaTOTEHHHX Ta oOJiraTHuXx OakTepiii B 3B'I3Ky 3 MeTaOONIYHUMH
XapaKTepPUCTUKaMU OKPEeMOi eKOJIOT19HO Hillli MAKpOOPTaHi3My.

OpnepkaHi JaHi cBiT4aTh MpO HEOOXITHICTH KOHTPOJS 3a 3MIHOIO MIKpPOEKOJIOTii CTaTeBHX
nusixiB y xsopux 3 330MT, npo AOWiNbHICTE BHU3HAYEHHs acoliaTUBHHX (opM OakTepianbHOL
KOHTaMiHallii, 3armo0iraHdsi IX BUHUKHEHHIO, HEOOXITHICTh IMOIIYKY HOBUX MIAXOJIB 10 JIKyBaHHS
MAIi€eHTIB 3 yke chOpMOBaHUMH 0araTOKOMIOHEHTHUMH BapiaHTaMH OaKTepialbHOrO 0OCIMEHIHHSL.
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BucHosku.

1.V XBOPHX 3 330MT obcTexeHnx Ha HpOT${3i 2013-2017 pOKiB BHSBIICHO 3HAYHY HacTOTY
peCCTpal_Ill acomniaTuBHUX (Gopm M11<po6H01 KOHTaMiHaIii cTaTeBUX IUISAXiB 3 JOMIHYBaHHS B CKJali
acormiarii OKPEMHX HpeI[CTaBHI/IKlB (hipmikyTiB, npOTeo6aI<Tep1H a Takox rpubiB p. Candida.

2. 3a mochimKyBaHHW MEPio]l 3apeecTpOBaHO TEHIACHLIIO OO 3pOCTaHHS YaCTOTH peecTpauii
MIKpOOHMX acollialiid, 3MiHy CKJaay acOLiaHTiB, a TaKOX 3POCTaHHS KIUIBKOCTI MiKpOOHHX
KOMIIOHEHTIB B CKJIAJIi acoIlialliif, 1110 KOHTaMIHYIOTb MiXBY y )KiHOK 3 330MT.

3. AxTHBHA Tpoideparrisi YMOBHO-TIATOTCHHOI MIKpO(hIOpH Ha CIU30Bii 0OOJIOHII CTATEBUX
nusixiB y xBopux 3 330MT cymnpoBomkyBaiach AeilIiTOM JaKTOOAMMI Ta 301LIBIICHHSIM MTATOMOL
Bary B CKJIaji acorriamiii rpu6is p. Candida.
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In dentistry, using different drugs for bone metabolic processes normalization, prevention of
periodontal tissue diseases normalization micro biocenosis oral [1, 2, 3, 4]. But often without the use
of selected drugs and diagnostics corresponding pathophysiological their selection is ineffective.
Why? Clinicians are set in such a matter. Everyone decides its protocol, or clinical experience. But
different clinical situations have their own characteristics and requires an individual approach.

Objective. The of this study was to investigate on phospholipase model for periodontitis in
rats and viyasnit effectiveness of the proposed complex preventive periodontal tissue diseases.

Materials and methods. We have carried out experimental research complex preparations
which have remineralizing, adaptogenic, antioxidant and anti-inflammatory properties: Capillary forte
with bioflavonoids (adaptogenic, antiinflammatory, antioxidant) Vitaftor (remineralizing, antioxidant),
elixir, "Grapefruit" (anti-inflammatory, reduces lipid peroxidation) rinser «Listerine-Zero» (anti-
inflammatory, anti-oxidant).

Female Wistar rats breeding herd months of age weighing 46-58 g were kept on phospholipase
periodontitis model. The experiment used 30 rats, which were divided into groups of 10 pieces. as
follows: 1- diet vivarium, 2 - phospholipase model periodontitis, 3 - phospholipase model and
periodontitis complex preparations. Preparations "Capillary with bioflavonoids forte" and "Vitaftor"
administered daily orally in the form of an aqueous slurry of 2.25 mg / rat at the beginning of the
experiment. Elixir "Grapefruit” was diluted 5 times daily and reflux was conducted in the oral cavity.
Rinse «Listerine-Zero» as used 1 time per day. Rats were weighed every week, and performed
recalculation doses. A month later, the animals were taken out of the experiment. Isolated jaw with
teeth for calculating the degree of caries and alveolar bone atrophy, pulp, an upper jaw and gum tissue
- for biochemical studies [5-9].

Results and discussion. Table. 1 summarizes the results of evaluation of the degree of damage
tooth caries process and atrophy of the alveolar bone in animals. As can be seen from these data, under
the influence of appliques on the gum 1% aqueous solution of phospholipase within 15 days of bone
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resorption of the alveolar bone of rats increased, what was judged by the significant increase in index
atrophy (p <0,001). Atrophy of the alveolar ridge on the model of periodontitis increased compared with
the first group at 37.6%. In animals of group 3 which received on the background applications
phospholipase prophylactic complex, alveolar bone atrophy decreased as compared with the second
group of 33.2%, approaching the parameters in the control group "Diet vivarium".

Table 1. Atrophy of the alveolar ridge and intensity of lesions cariesin animals of experimental groups

atrophy,% Number of depth,
Ne Groups alveolar cavities 1 on average caries lesion
bone arat points
1 Diet vivarium 11,9 0,7+ +5,00 4 5,0+04
5 periodontitis model 19.5+0.8 8,1+0,5 9,1+0,8
phospholipase p <0,001 p <0,001 p <0.001
phospholipase
periodontitis models 12.7+0.5 6,1 £0,6
3 and p>0.1 <0,001 5671i 0.4 p> p>0,1
prophylactic p1 ’ p1,<0.001
Complex l<01005

Note. p - an indicator of the reliability of differences from the figures in the group "vivarium Diet";
pi-confidence score differences from the indicators in the group phospholipase periodontitis models.

To determine the effect of phospholipase model model of periodontitis and preventive complex of the
state of the gums animals its biochemical studies have been carried out. The results are shown in Table. 2.

Table 2. Enzyme activity in experimental groups of animals gingiva

ph O'SA[\)Cf:gt ase elastase The content of activity,
Ne Groups activity, nkat / activity, nkat / MDA, catalase
g(;f g .mu.mol / g of nkat/g
1 diet vivarium 2,7£0,3 201 1,6+t 9,30,8 +10,61,1
9 periodontitis model 6.3+0.6 42,2 +4,7 20,5+23 7,1+0,6
phospholipase p <0,001 p <0,001 p <0,001 p <0.009
phospholipase
models of 4.08 +£0.30 272 +3,1 12.1+1.5 8,5+0,7
3 periodontitis and p <0.004 p <0.05 p>0.1 p>0.07
prophylactic p1<0,004 p1<0.001 p1<0,001 p1-0.1
complex

Note. p - an indicator of the reliability of differences from the figures in the group vivarium diet;
pi-confidence score differences from the indicators in the group phospholipase periodontitis models.

Evaluating the effectiveness of anti-inflammatory complex on markers of inflammation and
elastase activity of acid phosphatase, we have noted an increase in these rates by more than 2 times in
the group model phospholipase periodontitis compared with a group of Diet vivarium. In the same
group of periodontitis phospholipase model and "prophylactic complex"”, these parameters are
decreased in comparison with a group of phospholipase periodontitis model by 35.4%.

Activity other proteolytic enzyme to bone - elastase - characterizes the degree of bone resorption.
As shown in our experiment, phospholipase group of periodontitis models, the activity of this enzyme in
the jaw bone tissue was significantly increased (p1 <0.001). Introduction prophylactic complex promoted
inhibition of elastase activity by 42% (p1<0.001). The findings suggest that the ability of a set of preventive
drugs significantly inhibit the enhanced resorption of bone tissue of the jaws.

Alkaline phosphatase activity (osteoblast marker) in the bone of the jaws of rats in the model
group phospholipase periodontitis increased by 48.3% compared to the intact group (p1 <0.001).
Appointment preventive complex stimulated the activity of osteoblasts, the marker, and therefore their
physiological activity in the jaw bone tissue. Thus, this indicator increased by 71.3%. It can be argued
that the complex is effective in stimulating the functional activity of osteoblasts and mineralization
processes in the bone tissue of the jaws when periodontitis model.

Conclusions. Phospholipase model periodontitis significantly aggravates bone resorption of
the alveolar bone. Intensification of caries under the influence of a phospholipase of the solution, as
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shown by our study, is associated with impaired function mineralizing pulp. In addition, the gum in
the modeling pathologies decreased antioxidant defenses against the backdrop of the intensification of
LPO. The use of prophylactic complex effectively prevent violations in the pulp, gum, alveolar bone,
prevented bone resorption of the alveolar process, the development of dental caries and inflammation
in experimental animals. Analysis showed the jaw bone, that the simulation pathology also leads to an
increase of acid phosphatase activity by 12.9% (p: <0.001), indicating that activation of bone
resorption processes in the jaw tissue. Prophylaxis resulted in a significant inhibition of the flare
activity of acid phosphatase, and thus resorption processes by 55.2%. These indicators show parodont
caries preventive effect and osteotrophic complex.
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Introduction. World experience of venture financing in agriculture shows that venture capital
is not the last place in the economy of developed countries. In Europe, where there are all favorable
natural conditions for conducting agricultural activities carried out, although not in a significant
amount of this venture capital management areas. Considerable interest of Russian investors was paid
to agriculture and amounted to almost 2% of the total investment.

This experience of financing can be considered not very significant, but as Europe, Russia,
and Ukraine has the opportunity to become the origins of a new, albeit small investigated alternative
sources of financing innovation in agriculture.

The main objective of the study is found necessary, and this new alternative method of
financing agribusiness as venture capital, which will orient the economy towards a promising future
development. To achieve this goal used methods of analysis and synthesis.

Research results. Under the conditions of reforming Ukraine’s economy transition to innovation
model of development means, above all, the search for new sources of funding to enhance innovation.
Venture capital was so organically necessary element of aggregate economic mechanism to implement
innovations at critical stages of their development and commercialization, where other mechanisms fail.

The need for risky form of financing due to the complexities of scientific advances in the
production of agricultural enterprises, mass emergence of the research enterprise and its high demand
for capital, its inability to meet traditional lending institutions.

The most common form is attracting investment loans from commercial banks and other
financial investors, and the simplest use of economic cooperation agreements between the production
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activities of agricultural producers who strapped for cash, and now that is financially stable and jointly
financed production costs.

Agricultural producers can receive credits under bilateral agreements with foreign financial
investors. According to sources of financing the largest share of investments in fixed capital
1,120,200,000. UAH., Or 47.5% covered by bank loans and other loans (January-September 2017 -
41.0%). For the own funds of enterprises and organizations utilized 37.6% of total investment, which is
3.9 percentage points more than in the corresponding period in 2017 The share of foreign investors
during this period decreased by 2.2 percentage points and amounted to 0.9%. At the expense of state and
local budgets mastered 2.8% of investments in fixed assets (in January-September 2017 - 1.8%) [8].

The development of venture capital in modern conditions in the agricultural sector is limited. This
is due to a number of objective reasons. First, there is no economic interest of the majority of agricultural
enterprises in the implementation of innovative development, innovation of high technical and economic
level that forms the low demand for such innovations; Secondly, underdeveloped securities market and
thirdly, weak competition in the domestic market of scientific and technical products [3].

Market scientific and technical production in our country specific. There is a huge potential
demand for improving existing processes, in particular the development of direct scientific and
technical level. At the same time demand for revolutionary innovations really new, innovative
technology is low. Market these products we almost absent, as most agricultural enterprises unable to
radically change the existing technology.

Today interested in the commercial implementation of the latest developments are only
foreign companies that are actively seeking to market intelligent Ukrainian products.

But despite all the obstacles, venture capital will facilitate the development and
implementation of innovative projects in agriculture, because the features of this type of activity is that
the funds are provided under long-term project with no guarantees newly established or small
businesses and long term, and investors active involved in managing venture enterprise, thus reducing
the risk and increasing the rate of return on investment [2].

Thus, we note that venture capital is one of the cheapest sources of potential funding
innovation for the agricultural enterprises, as it enables the company to fully immerse themselves in
self and not be distracted by debt repayment interest.

Today very popular in the EU trusts acquire venture designed to accumulate savings of
individual and institutional investors.

Dividends paid to venture capital trusts, exchange rate difference between the purchase price
and the sale of corporate securities is not taxable, and income tax paid by the trust venture, decreased
by 20%. However, to protect the rights of investors, venture capital trusts are subject to strict
government regulation [1].

Technological Innovation and invention management is transferred to the practical level to
improve the economic conditions of domestic enterprises and create added value. Innovation is an
important component of competitiveness, the country’s capacity.

The following scheme of relations that arise in complex financing innovation process in the
subject of agriculture in Fig. 1.
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Fig. 1 Structure of venture financing innovation in the agricultural sector of Ukraine [3]

From Fig. 1. it is obvious that the use of this funding mechanism, all aspects of the
relationship desired results. In particular, the state costs by making subsidies today, in the future,
namely after the effective and targeted use of funds will expand small businesses, particularly in
agriculture; Venture investors increase their capitalization shares and accordingly its profits; the
enterprise improving their financial and expansion of production activities [7].

Through subsidies State controls the activities of agricultural enterprises, such as the targeted
use them, and venture investors investing in such an enterprise reduce their risks. [6]

According to the Law of Ukraine «On State Support of Agriculture of Ukraine» envisages
providing insurance and credit subsidies and budgetary subsidies [4]. It is necessary to clarify that
credit subsidies to borrowers who were declared bankrupt in respect of which filed for bankruptcy or
who are under liquidation. Budget subsidy unlike credit insurance and subsidies given to maintain the
level of effective demand of Ukrainian consumers of animal products and to prevent loss of Ukrainian
producers of such products.

In general, government intervention in agricultural markets may be through product or market
agricultural resources. In other words, there are alternatives to government support, even with a deficit of the
state budget, including the support prices for agricultural products, or subsidize production resources for it.

Subsidies resources for agricultural enterprises is more beneficial than keeping the price of its
products, as it enables companies to reduce manufacturing costs, in accordance improved efficiency in
general economic and efficient use of production resources particularly in terms of increasing
production volumes.

Thus, budgetary investment allocations can be implemented partially or fully state to
implement major capital-intensive projects in the development of agriculture. The main forms of
investment in the agricultural sector of Ukraine are joint ventures; concluding licensing agreements
science and technology centers, technology parks, techno, business incubators with domestic
enterprises (venture capital companies), under which the latter acquired the right to use the new
technology of production of goods; acquisitions of domestic enterprises (venture capital) [5].

Conclusions. Thus, venture capital aims to provide every Saturday innovation not only
necessary financial resources, but also the support of experienced managers. The advantage of
choosing an innovative design for a venture investor may be state support for agriculture in the form
of grants to help divide the responsibility and risk for this project.

We therefore propose to the financing of innovations in agriculture sector involve both public
and private sources of funding that are needed to stabilize production and further effective
development of the agricultural sector on the basis of public-private partnership.
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Introduction. English idioms, proverbs, and expressions are an important part of English. They
come up all the time in both written and spoken English. The basis of the internal form of an English idiom
is an imaginative world perception based on metaphorical interpretation of genesis, traditions, customs,
rituals, and beliefs with regard to psycho-behavioral archetypes, emotional and sensual integrity of native
English speakers. Over time an idiom more or less undergoes semantic changes, shifts, transformations that
impact first and foremost on its metaphorical imaginative basis and, hence, on identifying new properties of
objects and phenomena as well as a new pragmatic aspect. Semantic motivation that determines the
linguistic phenomenon of an idiom gradually overshadows and recedes into the background but it does not
lose the prototype. The process of rethinking, recoding the original image and its non-uniform
transformations takes several stages and affects differently the imaginative structure of an idiom. The
internal development of an idiom causes the transformation of one image into another one becoming a
means of preserving the hidden original image and creating “the image of the image”. [14]

Because idioms do not always make sense literally, you will need to familiarize yourself with
the meaning and usage of each idiom. That may seem like a lot of work but learning idioms is fun,
especially when you compare English idioms to the idioms in your own language.
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A step-by-step reconstruction of the imaginative system of an idiom allows to reveal the previous
state of the image up to the prototype. However, the original imaginative vision, which an idiom reflects,
may be insufficiently transparent and lose its clear boundaries at least in the mind of a modern speaker,
however, it somehow emerges through the darkened meaning in a new quality or new interpretation.

The analysis of image transformations is complicated by the fact that the processes of
integration of the generalized-holistic phraseological meaning and metaphorized comprehension of
their motivational basis affect the semantic structure of such entities. In modern use the initial
semantic filling of an idiom only indirectly affects the content, its modal-estimating, amplifying
values, functional-stylistic stratification, etc.

Moreover, the shifts in the imaginative and metaphorical structure of different groups of idioms are
far from equivalent and caused not only by internal factors but also by extra-linguistic (social,
psychological, ethnic, etc.) factors. Idioms with relatively clear motivation and more or less intelligible
figurative content continue to exist in a rather stable semantic set keeping the original form and the original
metaphorical content to a certain extent. Such metaphorical expressions reflect the traditional idea of the
people’s ethnos, the connection with folk life, customs, psycho-invasive invariants, etc. At the heart of
many images created by folk imagination there are observations for the environment, nature, behavior of
people and animals, reflection of labor processes and everyday situations, first of all, anything that is
subjected to receptor perception and creates a nation-cultural picture of the world.

The realization of the inner form and imaginative motivation of an idiom is associated with
possible associations predefined by the knowledge of the traditional discrepancy and the people’s, that is,
the presuppositive background content. The structure of such presuppositions is quite different and
variegated, its signals are a component set of an idiom. For example, out of the frying pan and into the fire
means things are going from bad to worse; burn bridges means destroy relationships; once in a blue moon
means an event that happens infrequently; when pigs fly means something that will never happen. [5]

The complexity of the translation is caused by the fact that the semantic integrity of an idiom
is usually based on the deactivation of its constituents, at the same time the original meaning of the
components in one way or another influences the semantics of an idiom, that is the lexical content of
an idiom directly or indirectly affects its general meaning. Of course, many idioms have components
with erased semantics, some of them completely lost their original meaning and
deemphasized. However, in order to understand the semantic transformations of an idiom the internal
form of the components should be constructively defined. [9]

On the basis of metaphorical comprehension of expressions containing names of numerous objects of
everyday life a group of idioms turn out to be large in scope and semantic potential, which proved the
originality of folk. The inclusion of components such as dime, pitcher, whip, etc points their functional
diversity, semantic features and indirect nomination processes caused by creative imagination of the people.
For example, a dime a dozen means something common; little pitchers have long ears means children hear
everything, especially when you least expect them to, the “ear” of a water pitcher is the handle; like a whipped
dog means ashamed, embarrassed or unhappy because you have been defeated or punished. [11]

Research results. Translating English idioms constitutes a problematic area for foreign students
and learners of English. As we have defined, idioms are sequences of words which meanings cannot be
deduced from the meanings of their individual constituent parts. [2] That is why to render a satisfactory
translation, students must acquire a good knowledge about the grammatical, lexical and stylistic systems of
both languages in order to achieve equivalence or an appropriate interpretation of an idiom.

We have conducted a research among the students of Vinnytsia National Technical University
aimed at investigating the difficulties that Ukrainian students encounter in translating English idioms into
Ukrainian. The participants of the study were the second year students of four faculties of VNTU:
Faculty of Computer Control Systems and Automatics, Faculty of Civil Engineering, Ecology and
Electrical Mechanics, Faculty of Information Technology and Computer Engineering and Faculty of
Radio Engineering, Telecommunication and Electronic Instrument Engineering. The total number of the
students was 120. Four groups of 30 students from each faculty were asked to translate the idioms that
were included in the translation test from English into Ukrainian. We designed a test containing 50 items
varied in their difficulty and then checked the students’ answers and defined the methods and strategies
used by them. The research revealed the problems arising from the students’ translation of idioms. They
were the misunderstanding of the meaning, the loss of shade of meaning, sometimes word for word
translation, paraphrasing or cultural substitution methods were used not in an appropriate way.

According to data collected, all students coped with the tasks to a great extent satisfactory,
especially bearing in mind that translation is not their field of specialty in the technical university. The
best results revealed students of FITCE — 90% were in a very acceptable and accurate manner;
students of FCCSA — 75%, FRETEIE and FCEEEM — 60% and 45% respectively.
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This research, to a great extent, was helpful in giving us the idea of our students’ level of translation
and understanding technical texts, their ability to comprehend and guess the meaning from the context.
Furthermore, this study demonstrated the type of issues that is the most confronted by our students — lexical.

Conclusions. Translation is the way of communication in our modern world. It is through
translation that students can gain new knowledge, exchange information, benefit from scientific research
written in English. For that reason, it is especially important for students of technical specialties.

This study sheds the light on many challenges that students encounter while translating
technical literature that is quite full of idiomatic expressions.

Learning and practicing using idioms should be paid more attention at Universities. Students
should be encouraged to translate the meaning of the idiom during reading.

We should present more idioms to the students with a focus on exposing students to the
target language culture.

REFERENCES

1. Aljabri, S. (2013). EFL students' judgment of English idiom familiarity and Transparency. Journal of
Language Teaching and Research, 4(4), 662-669.

2. Amal Alrishan, Oglah Smadi. (2015). Difficulties EFL Jordanian University Students Encounter in
Translating English Idioms into Arabic. Journal of Education and Practice ISSN 2222-1735, Vol.6, No.10.

3. Baker, M. (1992) In Other Words. A course book on translation. New York: Routledge.

4. Beloussova, V. (2015). Idiom learning materials for Estonian Secondary School students. Unpublished MA
thesis. Estonia, University of Tartu.

5. Brenner, G. (2011). Webster's new world American idioms handbook. New York: Houghton Mifflin Harcourt.

6. British Council. (2012). IELTS speaking band descriptors (public version). Retrieved January 15, 2016,
from http://www.britishcouncil.org/srilanka-exams-ielts-descriptor-speaking.pdf

7. Carkin, S. (2005). English for Academic Purposes. In Hinkel E. (ed). A Handbook of Research in Second
Language Teaching and Learning, 85-98. Lawrence Elbaum Associates, Inc. New Jersey

8.  Celce-Murcia, M. (2008). Rethinking the role of communicative competence in language teaching. In E.
Alcon Soler & P. Safont Jorda (eds.), Intercultural language use and language learning, 41-57. Dordrecht,
The Netherlands: Springer.

9. Chen, Y. and Lai, H. (2013). Teaching English idioms as metaphors through cognitive-oriented methods: A
case in an EFL writing class. English Language Teaching, 6(6), 13-20.

10. Cooper, T. C. (1999). Processing of idioms by L2 learners of English. TESOL Quarterly, 33(2), 233-262.
http://dx.doi.org/10.2307/3587719.

11. Crystal, D. (1991). A dictionary of Linguistics and Phonetics. 3rd ed. Oxford. Blackwell press.

12. Dornyei, Z. (2003). Questionnaire in second language research: Construction, administration, and
processing. New York, NY: Lawrence Erlbaum.

13. Ellis, N. (1997). Vocabulary acquisition: Word structure, collocation, word- class, and meaning, in Schmitt, N.
and McMarthy, M. (Eds.): Vocabulary, Description, Acquisition and Pedagogy, Cambridge: CUP, 122-139.

14. Fusté-Herrmann, B. (2008). Idiom comprehension in bilingual and monolingual adolescents. Unpublished
PhD thesis. Florida, University of South Florida.

15. Gillham, B. (2007). Developing a questionnaire (2nd ed.). New York, NY: Continuum.

16. Hussein, R., Khaniji, R., and Makhzoumi, K. (2000). Idioms: Transfer or what? Language and Translation Journal,12,23-34.

17. Tryjo, S. (1986). Don’t put your leg in your mouth: Transfer in the acquisition of idioms in a second
language. TESOL Quarterly, 20(2), 287-301.

18.  Larson, M.L. Meaning-based translation. A guide to cross-language equivalence, Lanham, University Press of America, 1984.

19. Lodge, D. (1975) Changing Places. London: Penguin Books.

20. Lennon, P. (1998). Approaches to the teaching of idiomatic language. International Review of Applied
Linguistics in Language Teaching, 36(1), 11-30.

21. McMordiew, J. S. (1983). English idioms and how to use them. Moscow: Vyschaja shkola.

22. Some effects of context on comprehension. Journal of Verbal Learning and Verbal Behavior, 17, 465-477.

23. Recanati, F. (1995). The alleged priority of literal interpretation. Cognitive Science, 19, 207-232.

24. Roberto de Caro, E. E. (2009). The advantages and importance of learning and using idioms in English.
Cuadernos de Lingiiistica Hispanica, 14, 121-136.

25. Sridhar,M. and Karunakaran, T (2013). Idioms and importance of teaching idioms to ESL Students: A Study
on Teacher Beliefs. Asian Journal of Humanities and Social Sciences (AJHSS),1(1), 110-122.

26. Vega-Moreno, Rosa Elena, (2001). Representing and Processing Idioms. UCL Working Papers in Linguistics,
13, 73-107.Yorio, C. A. (1989). Idiomaticity as an indicator of second language proficiency. In Hyltenstam, K. &
L. K. Obler (eds.), Bilingualism across the lifespan, Cambridge: Cambridge University Press.

27. Violetta b. (2015). Idiom learning materials for Estonian Secondary School students. Unpublished MA
thesis. Estonia. University of Tartu

28. Zarei, A. and Pour, V. (2013). Language learning strategies as predictors of L2 idioms comprehension.
International Journal of Language Learning and Applied Linguistics World, 4(2), 330-313.

29. Zyzik, E. (2011). Second language idiom learning: The effects of lexical knowledge and pedagogical
sequencing. Language Teaching Research, 15(4), 413-433.

68 M 9(37), September 2018



WORLD SCIENCE ISSN 2413-1032

BHEJIPEHUE TEXHOJIOTH KOHTEKCTHOTI'O .
OBYUYEHMHNA B ITPOIIECC ITPOPECCNOHAJIBHOMN
IHOATI'OTOBKU bYAYHIUX CIIEITUA/INCTOB
I'oCTMHNYHOI'O 1 PECTOPAHHOTI'O AEJIA

Huuyn E. C., accucmenm xaghedpsvl mypuzma, 2OCMUHUYHO20 U peCMOPAHH020 0eld
Jlyeanckuii Hayuonanonuill ynusepcumem umenu Tapaca Lllesuenxo, 2. Cmapobenbck

DOI: https://doi.org/ 10.31435/rsglobal_ws/30092018/6139

ARTICLE INFO ABSTRACT
Received: 23 July 2018 The article refers to the use of contextual learning technology in a
Accepted: 19 September 2018 university with the aim of forming creative, independently and
Published: 30 September 2018 productively thinking personality. It is proposed that to teach students on
the basis of the meaning of the context of their future professional
KEYWORDS activity, and the training itself to build in connection with the dynamics
training, of the development of the profession, providing a change in meanings,
contextual learning, motives, goals, actions, objects and results that act as a means of solving
contextual learning technology the tasks of a specialist.

implementation,
professional position of students.

Citation: ITumyx E. C. (2018) Vnedrenie Tehnologii Kontekstnogo Obucheniya v Process Professionalnoi
Podgotovki Buduschih Specialistov Gostinichnogo i Restorannogo Dela. World Science. 9(37). doi:
10.31435/rsglobal_ws/30092018/6139

Copyright: © 2018 Imuya E. C. This is an open-access article distributed under the terms of
the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is
permitted, provided the original author(s) or licensor are credited and that the original publication in this journal
is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which
does not comply with these terms.

IHocTanoBka mnpodaemMbl. B CcOBpeMEHHBIX YCIOBUSIX, MPU TPAAULUUOHHOM IOATOTOBKU
CHEIUATIMCTOB TOCTUHUYHOTO M PECTOPAHHOTO Jieia, COPMHUPOBAIICS TETbIM PsiJi IPOTUBOPEUUH, YTO B
CBOIO O4Yepelb NPUBOJAMT K TAaKUM HEJOCTaTKaM OOYYeHHs, KaK OTCYTCTBHUE MpPO(eCcCHOHAILHOM
MOTHUBAIMH B OYJyIIMX CIICIHAINCTAX, (POPMATbHOCTh 3HAHHH, HECIIOCOOHOCTh MX HCIOJIB30BAHUS Ha
NPaKTHKe, JUIMTENIbHAS aJalTalus MOJOABIX CHEIHAIUCTOB K IMPOQPECCHOHAILHON JCSTEIbHOCTH.
CrenoBarenbHO, MOXKHO MPUITH K BBIBOJLY, UTO CUCTEMa 00pa3oBaHue TPpeOyeT HOBOTO TI0/1X0/1a, KOTOPbBIi
OBl IIPEX/IC BCEro 0ToOpaxai creruduky Oyayiiei mpo)ecCHOHATIBHON IESTEIbHOCTH CTYICHTOB.

OnHoll M3 BO3MOMKHOCTEW pelleHHs AaHHOW MpOoOJieMBbl SBISIETCS BHEAPEHHE TEXHOJIOTHH
KOHTEKCTHOTO OOydYeHHs, KOTOpOoe TMpeArnojaraeT MaKCUMalbHOE TPUONIDKEHHE Iporiecca
Mpo(eCCHOHANBHON TMOATOTOBKM K peanusM Oyxaymedl TpodecCHOHATBHOW — IesSTeNbHOCTH,
(hopMmHupoBaHE CIIOCOOHOCTH AaHAIM3UPOBATH, IPOTHO3UPOBATH M IPOCKTUPOBATH TPACKTOPHH
COOCTBEHHOT'O PO ECCHOHATLHOTO POCTA.

AHaau3 Mcciae0BAHMI U NYyOJHMKAlUil MOKAa3aJ, YTO BOIPOCHl BHEAPEHUS KOHTEKCTHOTO
MoJIXo7a B Tpolecc Mpo(ecCHOHANBHON TMOJATOTOBKH OYIyIIMX CIIEMUAINCTOB HCCIEI0BAIH
A. A. BepOumkwit, H. A. bakmaes, H. B. bopucoga, B. A. Manunrep, T. [. dyGoswumkas,
B. M. Kpyrnukos, H. b. JlaBpentbeBa, A.I'. JlapuonoBa, H.I. Makapuenko, JI. A. Mamkuna,
H. B. [Ipopox, B.®. TenumeB u ap. OpHako, Ha Hall B3MJISLA, HEAOCTATOUYHO MCCICAOBAHBI
OTJICNIBHBIC ~ TEOPETUYECKHE BONPOCHI  BHEJPEHUS  KOHTEKCTHOTO OOydYeHUss B  IPOIECC
po(eCCUOHANBHOM MOATOTOBKY OYAYIIMX CIIEIUATMCTOB TOCTHHUYHOTO M PECTOPAHHOTO JIea.

H3no:xxeHue ocHOBHOTO MaTepuasaa. OCHOBOIIOJIOKHUKOM KOHTEKCTHOTO METO/Ia O0yUICHUS
cunrtaetcs A. A. BepOunkuii. [lo MHEHHIO y4eHOT0, KOHTEKCTHBIM MO>KHO Ha3BaTh Takoe 00yueHue, B
KOTOPOM SI3BIKOM HAyKH M C TIOMOIIBIO BCEH CHCTeMBI (OpM, METOIOB WU CPEACTB OOyUCHIS
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(TpaIMIMOHHBIX U HOBBIX) MOCJIEIOBATEIBHO MOACIUPYETCS NPEAMETHOE U COLMAIIBHOE COEpKaHUe
Oynymiei mpodeccHoHANBHON IeATENIEHOCTH CTYICHTOB [2: 53].

Kak ormeuaer A. A. BepOuiikuii, mpu KOHTEKCTHOM OOYYEHHH OCHOBHBIM SIBJISETCS HE Tiepeaada
uH(OpPMALUK, a Pa3BUTHUE CIIOCOOHOCTEH CTYAEHTOB KOMIICTEHTHO BBIIOJHATH HPO(eCCHOHABHBIC
¢yHKIMy, pemarbh npodeccHoHanbHbIE MPOONEMBI M 3afauyd, TO €CThb OCBaWBaTh LEIOCTHYIO
npo(eCCHOHANIBHYIO JEATENFHOCT. B TakMX YCIOBHSAX MPOUCXOAUT MEPEXOA EITeIbHOCTH OT Mpoliecca
o0yueHus] K (DOPMHUPOBAHUIO HABBIKOB BBHINOJHEHUs MPO(ECCHOHANBHBIX 00s3aHHOCTEH. CTyAeHT
OCO3HAaeT, 4ro ObUI0 (yCTOSBIIMECS OOpaslbl TEOPUH M TPAKTUKH), YTO €CThb (BBINONHSAEMAass UM
MO3HABATENbHAS JIESTEIFHOCTE) U OyAeT (MOIENMpPyEeMBIX CUTYyalluy MPOQEeCCHOHANBHON e TENFHOCTH).
Bce 310 MOTHBHpYET MO3HABATENbHYIO NESTENbHOCTh, M, KaK CJIEACTBHE, yueOHas MH(pOpPMAIW U caM
nporecc 0OydeHMs TpPUOOpeTaeT JIMYHOCTHBIM CMbICH, WHGOpPMAIMsS IPEBpaIlaeTcs B JIMYHbBIC
npodecCHOHANBHBIC 3HAHMS CTYACHTA, a caMoe TJIaBHOE, UTO B IPOIIECCE TAaKOro OOYUCHHUS Y OymyIIero
crenpanucTa (opMHUpPYETCs yeToiunBas npodeccuoHaibHas mosunus [2: 45].

B akmeonornueckoMm cioBape npogheccuonanvhas no3uyus OMPENensercss Kak cHcTeMa
YCTOMYMBBIX OTHOLIEHUH pabOTHHKA K ce0e KaK K CIELHMAINCTY, CBOeH mpodeccuu, Tpyay, OOIIECTBY,
U K Apyromy uesnoBeky. OHa XapakTepusyeT Npo(ecCHOHAJIbHYIO COCTOSTENBHOCTb, CAMOOLICHKY,
YPOBEHb NPUTI3aHUHN, OTHOILICHUE K 3aHUMAaEMOMY CTaTyCy B CHUCTeMe OOIIECTBEHHBIX NMPOLIECCOB B
Tpy#oBOH aesTenbHOCTU. IIpodeccroHanbHas TO3MIUS MOXKET TPaHCHOPMUPOBATHCS B XOHe
npodecCHOHAN3AIMN JTUYHOCTH, SBIISSICH TO PE3YJBTaToOM, TO NPEANOCHUTKON MpodhecCHOHaIbHOTO
coBepiieHcTBoBaHus [11].

TakuM 00pa3oM, MOXHO CHENaTh BBIBOJA, YTO NpodeccHOHANbHAs TMO3UIMS BBICTYIAET
OCHOBOH po(hecCHOHaTBbHOTO CTAHOBJICHUS U Pa3BUTHUS CIICMAIMCTA, OHA HACTPaUBaeT JIMYHOCTh Ha
pOo(heCCHOHANBHO TBOPYECKYIO CaMOpPEaTH3alHui0O M camMopa3BUTHE. VIMEHHO TO3TOMYy B IpoOIecce
MOJITOTOBKHU CTYJIEHTOB — OYAYIIMX CHEIHATUCTOB TOCTUHUYHOTO W PECTOPAHHOTO JIeia B CUCTEME
BBICIIETO  O0Opa3oBaHUS  HEOOXOAWMO  YAENATh BHUMaHWE (OPMHUPOBAHUIO  YCTOMYMBOM
npoQecCHOHANBHON MO3UIMK 00YYaIoLIMXCsl, HAYMHAS C [IEPBOro Kypca 0OydeHHs U 10 3aBEPIICHUS.

Ha nam B3risiz, amst Toro 4yTo0s! Oy Iyl CIEHUATIUCT YETKO OCO3HABAJ CBOKO 3HAYUMOCTD U
ObuUl MOTHUBUPOBaH Ha JajbHelImee oOy4yeHHe, HEOOXOAWMO MPHUMEHSITh HHHOBAIMOHHbIE
o0pa3oBaTeibHble TEXHOJOIHH, KOTOPBIE IIOMOTYT HE TOJBKO BOOPYXUTHh OYIYLIMX CIELHUAIMCTOB
Maccoil TEOPETHYECKMX 3HAHUH, HO M CHOCOOCTBYIOT (OPMUPOBAHUIO MPO(MECCHOHATBHBIX
komreTeHuui. Ocoboe BHHUMaHHUE CIEAyeT YIENSATh MPOLECCy MO3TAHOrO MEpPexoAa CTYICHTOB K
0a30BbIM (hopMaM JesITENBHOCTH 00Jiee BHICOKOTO YPOBHS: OT Y4eOHO-TI03HABATEIbHOM JESITEIbHOCTH
aKaJIEMUYECKOTO THMA K KBa3HIPO(MECCHOHANBHOW JEeSITENbHOCTH (CIOKETHO-POJIEBBIC U JICTIOBBIC
UTPBI) H, Jajee K yueOHO-TIPOPECCHOHATLHON NEITENbHOCTH (HAyYHO-HUCCIEA0BATEILCKAsS paboTa,
npoduiabHas y4eOHO-IIPOM3BOJICTBEHHAS IPAKTHKA, CTaXUPOBKA). [IpemonaBanue NpOMUIBHBIX
JUCLHUIUIMH  HEOOXOIMMO OCYWIECTBISITh B KOHMEKCMe NpO@ecCUOHATbHOU — 0esmenbHOCmU,
MUHUMAaJIBFHO UCTIOJB3YS PH 3TOM MPAKTHKY aKaJeMHYHOTO M3JIOKEHHSI HAy9IHOTO MaTepraia.

Konrekct onpenensercss Kak cucTeMa BHEITHUX ¥ BHYTPEHHUX YCIIOBHHA JKU3HH M AEATEIBHOCTH
YeJIOBeKa, BIMAIONIAS HA €ro BOCIPHATHE, OCO3HAHWE M TPEoOpa3oBaHME MM KOHKPETHOW CHTYaIlUH,
MpU/IaBast 3HAYSHNE W CMBICIT 3TOM CUTYaITNH B LIEJIOM M OT/ICIHFHBIM €€ KOMITOHEHTaM [2].

BHemHuii KOHTEKCT NpecTaBiseT coO0H COLMOKYJIBTYPHBIE, IPEIMETHBIC U IPOCTPAHCTBEHHO-
BPEMEHHBIC XapaKTEPUCTUKH CUTYaLlMH, B KOTOPBIX JINYHOCTh JEHCTBYET, BHYTPEHHUI — MHIUBUILY AJIbHO-
MICUXOJIOTMYECKHE OCOOCHHOCTH, YCBOCHHBIC 3HAHUS M OIIBIT YesloBeka [2].

OCHOBHOI1 3aMbICeT aBTOPOB TEXHOJOI'MH KOHTEKCTHOT'O OOYYEHHs 3aKJIIOYaeTcsi B TOM, YTO
uHpOpManKs A IOJY4YEHHUsl cTaTyca NpoQecCHOHATBHOIO 3HAHUS JOJDKHA BOCIPHHUMATHCS B
KOHTEKCTE COOCTBEHHOTO MPAKTUYECKOTrO JIeHCTBUS cTyaeHTa. JleficTBrue 3TO NTOIKHO OBITh HE YUCTO
aKaJIEMUYECKUM, a NPUOMMKEHHBIM K CHUTyauusM Oyaymiedl npodeccCHOHaIbHOM IesTeIbHOCTH.
YcnoBus u coliepxkanue NMpodeccHoHaTbHON AeATENFHOCTH BCErlla BEPOSITHOCTHBI, MPOOJIEMHBI, B
9TOH CBSI3M OCHOBHOM eAMHUIIECH NMPO(EeCCHOHATBHOTr0 OOYYEHHS SIBJSIETCS HE OTIeNbHAs MOpPLUs
TEOPETUUECKOr0 MaTepualla WiIH peliaeMasi o o0pasiy 3ajava, a MpoOJieMHas CHTYalus, KOTopas
OpeArnoiaraeT BKIIOYEHHE TBOPYECKOTO0 MBIIUICHHS CTyAeHTa. Takas cucrema MpogecCHOHAIBHBIX
CUTyalui CIOCOOCTBYET MOJCIUPOBAHUIO U TpaHC(OpMaMK CONEpKAHUS 00pa30BaHUs, IO3BOJIIET
MHTErPUPOBATH 3HAHUS BCEX M3Y4aeMbIX AUCLUILIMH IJIs pa3pelIeHus] IPeUI0KeHHOM cutyanuu [5].

Ms! paznensem B3rsiabl A. A. BepOuikoro, aBTopa TeXHOJIOI'MU KOHTEKCTHOTO OOYYEHUS B
TOM, YTO 0a3MCOM TPAaJULHMOHHOTO OOYYeHHUs sBisercs MHboOpMauus — MO CyTH HCKYCCTBEHHas,
3HAKOBasl CUCTEMA, XapaKTepPHU3YIollas TeopeTHUecKyto 0a3y mpodeccuu, npasuia u anroputmsl. Ha
OCHOBE TaKoro pojaa nHGOPMALUK Y CTyICHTa B Mpolecce MpohecCHOHANBHON MOATOTOBKU B By3e
(hopmupyeTcs onpeesIeHHbII KOMIUIEKC MPaKTHYECKUX YMEHUH U HaBBIKOB. BmecTe ¢ Tem, ucxons us
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HalIMX HaOJIIOJEeHMI, NMPOM3BOJCTBEHHBLIX IMPAKTHK M CTAXKUPOBOK B YKPAMHCKHX BY3ax ropasio
MEHBIIIE, YeEM TEOPETHUYECKON MH(pOPMAIMUA. A €ClIM TEOPETHUECKYI0 MH(DOPMALUIO MPAKTHYECKH HE
oTrpaboTarh, Takas WHOOPMAIH TepseT JINIYHOCTHBINA CMBICH IJIS CTYACHTa, U OCHOBHOHU IENBIO €T0
00ydJeHUs] CTAHOBUTCA Cada 3a4eTOB M HYK3aMEHOB.

A. A. BepOuukuii yTBEpP)KIAeT, YTO OCHOBHBIE (OPMBI OpraHU3aluyd y4eOHOH pPadOThI
CTYJEHTOB TOXKE UCKYCCTBEHHEI, TaK KaK JAEATEILHOCTL CIEIUAINCTA IIPOTEKAET HEe B (hopMe JIEKIIHH,
ceMHHapa WJIM MPaKkTUKyMa, a B PEaIbHOHW >KU3HH, K KOTOPOHM €ro He IIOArOTaBJIMBAalOT B BY3e€.
TToaTOoMy 151 TOro, 4TO0OBI I'PAMOTHO PabOTaTh B PEaIbHOCTH, BAXKHO MEPECMOTPETHh TPATUIIMOHHYIO
cucteMy oOydeHHs OyAylnuX CHEIHalNCTOB TOCTHHUYHO-PECTOPAHHOTO Jejia B BY3€, HCIIONB3YS
TEXHOJIOTHIO KOHTEKCTHOTO 00yueHus [4].

JlaHHas TEXHOJIOIHMs OCHOBaHA Ha JUHAMMYECKOM JBIIKEHHMH IESITEIbHOCTH. BhIIensaioT 0a3oBbIe
(hOpMEBI IEATETHHOCTH CTYACHTOB M PA3IMIHbIEC IIPOMEKYTOUHBIE, TIEPEXOAHBIC OT OJJHOM (hOPMBI K IPYTOM.

K HuM oTHOCATCS: yueOHas IeATEIbHOCTh aKaAEMHUYECKOIo THIIA, KBa3UIIPO(PeCCHOHAILHAs
EATEILHOCT, M y4eOHO-podecCHOHANbHAS JEITENbHOCTE. PacCMOTpUM HX IIPUMEHUTENBHO K
(hopMHUpPOBaHHUIO TTPO(PECCHOHATEHON MO3UIMH OYIYIINX CIEIHAIMCTOB TOCTHHHYHO-PECTOPAHHOTO Jea.

KiraccnueckuM mpuMepoM yUYeOHOH NESATeIbHOCTH aKaJIeMHUYSCKOTO THIIA SBIISETCS JICKITHS,
rJe MMEET MECTO TIJIaBHBIM 00pa3oM Iiepefada W YCBOCHHE TEOpeTHYecKoro Mmarepuana. Ho, k
npuMepy, Ha MNpoOJIEeMHON IIeKIMW WIH CeMUHape-JAUCKYCCHH TPOSBISIOTCS TPEIMETHBIA H
COLIMATIBHBI  KOHTEKCTBHI Oynyiedi mnpodeccHoHanbHON JesTenbHOCTH. Ha  Takoil  Jjekiuu
MOJAETUPYIOTCS  NEHCTBUA OyIylMX CHEIHAJIMCTOB TOCTUHHYHOTO U PECTOPAHHOIO Jelna,
00CYXXIarolue HACYIIHbIC MPOOJIEMBI U BOIPOCHI, KOTOPhIE MOTYT BO3HUKHYTh B XOJI€ PCAJIbHOM
npoQecCHOHABHOHN IS TeTbHOCTH.

KBasunpodeccnonansHas ASSITEIEHOCTh MOJICITUPYETCS B ayAUTOPHBIX YCIOBHSIX, HAIIPUMED,
B JenoBoM wurpe. JlenoBble HIPHI SBISIOTCS J(P(MEKTUBHBIM METOAOM OOYUEHHS B YCIOBHIX
IIOJrOTOBKU K YIIPABJICHUIO COBPEMEHHBIM MNPEAIPUATUEM U IIPEANPHHUMATEILCKON AEATEIHbHOCTH.
VuuTeIBass TO, YTO JEJIOBBEIC HWIPHI MOJICIHPYIOT >KU3HEHHBIE M IIPOM3BOJCTBEHHBIC CHUTYAIIHMH,
npodeccroHaNbHbIE OTHOIIEHMS JIIOJEH, MOMOTalT CTYJEHTaM IPEOJOJEeTh HEYBEPEHHOCTH H
CITOCOOCTBYIOT CaMOYTBEPKICHUIO, CUNTAEM HEOOXOIMMBIM HCIONIB30BATh MX I (OPMUPOBAHHS
npodeccrHoHaIbHON MTO3UIUH Oy IYIIEeTo CIIeIHaINuCTa.

PoineBass urpa npu IOArOTOBKE CIEIMAIMCTOB T'OCTHUHHYHOIO M PECTOPAHHOIO Jeia, SBIIIECTCS
OJHHUM W3 YHHUKAJIBHBIX METOJOB OOYYEHHMs, IIOMOraeT CTYIEHTaM peELIaTh CIIOKHBIE CUTYallHH,
BO3HMKAIOIIME B PeAJLHOM MIPOo(ECCHOHAILHON IesATeNbHOCTH. Padorasg co CTyJeHTaMd IHEBHOH H
32049HON (GOpMBI 00yueHHs Kadeapsl TypH3Ma, TOCTHUHHYHOTO M PECTOPAHHOIO Jeaa, MBI MPHIIIN K
BEIBOJIY, UTO IIPEMOAABATENIO [IEIECO00PAa3HO MEPEMECTUTE aKIIEHT Ha 00JIee MPAKTHUECKUE ICHCTBHS I10
(hopMHPOBAHHIO TOTOBHOCTH K ITPO(ECCHOHATILHOM AEITEIBHOCTH CIICIIHAIMCTOB B paMKaXx IPENOo aBaHus
JUCITUIUIAH TTPO(ECCHOHATBHOTO KA. DTO JOCTUTAETCSI ¢ MOMOIIBI0 PACIIUPEHHOTO KPyra BOIIPOCOB
MMPAKTHYECKUX 3a7a4 M KOHKPETHBIX MPO(ECCHOHANBHBIX PEAIbHBIX CHTYALMiH, KOTOPBIE IPEIOCTABSIT
CTYZICHTY TOHMMaHHE O TPOM3BOJCTBEHHBIX IIPOIlECCaX B PecTopaHe WM ToctuHuie. Ha perenue
MMEHHO JTHX BOIIPOCOB HAIPABJICHO WCTIOIE30BAHHE TIPOOIEMHBIX ¥ HTPOBBIX METOIUK.

Taxke BaxHa 1 OyIyIIUX CICIHATUCTOB TOCTHHHYHOTO ¥ PECTOPAHHOTO Jeja
JIeITeIbHOCTh, B KOTOPOM CTYJICHT BBIMNOJHAET pealibHble HCCIE0BATEeNbCKUE WU IMPAKTUYECKUE
(hyHKIHMH: HAyYIHO-HCCIICIOBATENIbCKass padoTa CTyIeHTa, KypcoBas, AMILUIOMHas padoTa, MpakTHKa
(yueOHas, HayYHO-HCCIEAOBATENbCKAsI, MPOU3BOACTBECHHAS, MpPEIIUIUIOMHAs). Pabora CTyJEeHTOB,
OCTaBasCh y4eOHOHM, CTAaHOBHUTCS II0 CBOMM ILEiasM, (OpMaM, COACPKAHUIO M TEXHOJIOTHIM
podecCHOHATBHOM eATEIbHOCTHIO.

[IpomexxyTounbie (OpPMBI YUCOHOH IEATEIBPHOCTH OOCCICUMBAIOT IOATATHOEC HM3MCHCHHUE
OJIHO¥ 0a30B0#1 (hOPMBI IEATEIBHOCTH CTYACHTOB B Ipyryt0. K HUM OTHOCSTCS IPOOJIEMHBIC JICKITHH,
TPYIIIOBbIE TIPAKTHUYECKUE 3aHATHUS, CEMHHAPBI-IUCKYCCHM, aHalu3 KOHKPETHBIX CHUTYaIlUi,
BO3HUKAIOIINX B IPOGECCHOHANILHOM cepe, pa3InUHbIe TPSHUHTH, CIICIIKYPChI U IpoYee.

Huyiss Toro 4ToObl ChHOpMHUPOBATH MPO(GECCHOHATBHYIO MO3UIMIO OyayIIero CrHeIUaIncTa
TOCTUHUYHOTO M PECTOPAHHOTO Jieia, HEoOXOAMMO pa3pabarhiBaTh Yy4eOHBIC MPOrPaMMBbI,
OPUEHTHUPYSCh HAa U3YUYEHHUE TEOPETUUECKUX ACIEKTOB B TECHOM CBSI3U C MpaKTUYECKUM. BakHO,
9TOOBI 3aaHMsI JUTSI CEMUHAPCKUX WM MPAKTUYCCKUX 3aHATHH COCTaBJSUTHCH TAaKMM 00pa3oM, YTOOBI
CTYJICHT TIPOSIBUJI HE TOJHKO HABBIKH BJIAICHUS KOMIBIOTEPOM W HaXOXICHHUS MHPOPMAIIUH B CETH
HHTEPHET, a OBLI OPHCHTHPOBAH Ha HEOOXOIUMOCTH CaMOCTOSTEIHLHO aHAJIW3HPOBATh, CPABHHBATh,
(hopMyITHUPOBaTh W JeJaTh BHIBOABI. Torma OyIyIIHid CHEIHAIHCT MPUBBIKACT TBOPYCCKH MBICIHUTH,
WHIUBUAYAJTbHO IMOAXOOUTH K JIFOOOH CHTyallud, TIPeoAOjeBaTh CTpax CTOJIKHOBEHHUS C
Hepa3pemmMoil mpobinemoid. V3ydeHne pa3nuyHBIX MPABOBBIX KOHCTPYKIUH depe3 NesTeIbHOCTHBIC
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(hopMbI 00yueHUst GOpMUPYET YBEPEHHOE BIIaJICHWE HABBIKAMU M YMEHUSIMH Pa3pelieHus] CUTYalluH,
MOTHUBHPYET CTYACHTA K POPECCHOHATLHOMY CAMOPa3BUTHIO.

Takum o6pa30M, MOKHO TOBOPUTH O TOM, YTO Ha TGKYH_II/Iﬁ MOMCHT OCHOBHBIM HAITPABJICHHUEM

COBEpIIICHCTBOBAHMS CUCTEMBI 00pa30BaHus - JOJDKHA 0aTh KOHIIGHTPALUS YCUIHA 00pa3oBaTeIbHBIX
OpraHM3alliii Ha BHEJIPEHUE KOHTEKCTHOTO OOYYCHHs, a TaKKe MaKCUMaJbHOM BOBJICUCHHUH
opraHuzanui-padoronaresicii B 00pa3oBaTeiIbHYIO JCSITEILHOCTh, YTO B KOHCYHOM UTOTE 0OECIICUHT
COYCTaHUuC aKaI[eMHHCCKOfI NOATrOTOBKU BBIITYCKHUKOB C IMOJYYCHUCM IIOCICAHUMU IPAKTUICCKOI'O
OIIbITa U HABBIKOB, HGO6XOZ[I/IMLIX IJI1 OCYIIECTBIICHUSA HpO(i)eCCHOHaHLHOﬁ JCATCIBHOCTHU, a4 TAKXKC
COKpaTUT BpEMA adanTalliy BhIITYCKHUKOB Ha NPECANIPUATUAX.
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Beryn. 3aBiaHHS CydacHHX 3aKIIQJiB BUIOI OCBITH CTBOPHTH ILIaTGOpMy s GopMyBaHHS
Ta PO3BUTKY HAaIliIOHAJIFHO CBiZIOMOi BCEOIYHO PO3BHUHYTOI OCOOMCTOCTI 31 C(POPMOBAHOIO MOPAITBHOIO,
XY/I0’)KHbO-€CTETHYHOIO, MPABOBOIO, TPYIOBOIO, (hi3MYHOIO Ta EKOJOTIYHOI0 KyJIbTYporo. Po3BHTOK
JIOJICBKOTO TOTEHIaly CTa€ BAXJIMBUM (DAKTOPOM pO3BHTKY CYCHiIbcTBa 3arajom. Jlepxasi
HeoOXiaHI mpodeciiiHo miAroToBieHi (axiBli, sKi 34aTHI 3 0JHOr0 OOKY YITKO Ta SKICHO BUKOHYBAaTH
¢yHKUiOHATIBHI O0OB’SI3KH, a 3 1HIIOrO — IHHOBALIHO MHCIWTH, NPUIAMAaTH HECTaHAAPTI pillIeHHS,
npanioBaT B YMOBaxX HEBU3HAYCHOCTi, TIMOOKO OCMHCIIOBATH CBOI HENONIKM W mnpodeciiiHi
Han0aHHs, PO3YMITH 3HaueHHs OesnepepBHOro npodeciiiHoro camopo3BuTky. KpiMm Toro, cydacsi
¢axiBui Oyap-sKOi Taidy3i MOBHHHI MaTH KOMYHIKATHBHI HaBHYKH, BMITH J0JaTH KOMYHIKaTHUBHI
Oap’epu, CHIBIpAIIOBATH Ta HAJIAro/PKyBaTH JIJIOBI CTOCYHKM 3 KOJIeTaMHM ¥ IapTHEpaMH,
OpraHi30BYyBaTH BJIACHY JISUTBHICTH Ta JISUIBHICTH IHIIMX JIJISL JIOCSATHEHHS CIUILHOI METH ToIo. Bcee
niepepaxoBaHe BUIIIE € CKJIA[I0BUMH JIiIEPChKOI KOMIETEHTHOCTI.

IIpobnema mimepctBa Ta (HOPMYBaHHS JiACPCHKUX KOMITETEHTHOCTEH € CBHOTOIHI JyXKe
aKTyanbHOW0. lle MiATBepIKYETHCS 3pOCTAalOYOI0 KUIBKICTIO HAyKOBHX IIpalh 3a JaHUM INUTAHHIM
3aKOPIOHHUX Ta BITUM3HSIHUX HAYKOBIIIB B O0JIACTI MeMarorikd, MCuxojorii, ¢pimocodii, momiTomorii,
€KOHOMIKH, COLII0JIOTIT TOIIO.
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Tak, mWTaHHS JiIEpCTBA BHICBITJIIEHI B HAYKOBHX TpAIlX TAaKWX HAYKOBIB, sk: H. Araes,
I'. Aunpeesa, B. bornapenko, A. Jlyromkin, O. Mapmasa, b. Ilapurin, O. [loromapsoB, O. PomaHOBCEKHIA,
H. Cemuenko, JI. YMancekuit, @. Xmins, 3. Uepanbosa, C. [lanpkuii, B. Aroaxikos Ta iH.

Jlo mnTaHP KOMIIETEHTHOCTI 3Bepraymmcs B cBoix pobortax H. bibik, C. bonmap, C. Biruiibka,
H. Bonkosa, M. I'onoBans, 1. 3umns, 1. 3s3tomn, O. [lometyn, I'. Ceneko, FO. Tatyp, A. XyTopcbkuii ToIIo.

30KkpeMa, MUTaHHS JIiAepCbKOT KOMIETEHTHOCTI B Pi3HUX cdepax MiAidiMaroTbesi B poOOoTax
P. bieiika, H. Bonrapina, A. Bonasina, J. Buxancbkoro, B. Becnina, A. KanbsHoBa,
H. MapaxoBcbKoi TO1110.

HesBaxaroun Ha 3HA4YHY KUTBKICTh HAYKOBHX POOIT, CKIAIHICTH JiAEpCTBa K COIIaJLHOTO
(eHOMEHA W JOCI 3ajuIlla€ HEBUPIMICHMMHM HU3KY MHTaHb, MOYMHAIOUM 3 BHU3HAYEHHS KaTeropii
«Iigepcrka KOMIIETEHTHICThY, BHOKpPEMIICHHS 11 CKJIalOBHX, 3'ACYBaHHS, sIKI YMOBH IOBHHHI OyTH
CTBOPEHI B 3aKJIafiaX BHIOI OCBITH, III00 MAaKCHUMAJILHO 3a0€3MEUNTH 11 opMyBaHHSI.

MeTor0 TaHOIO CTaTTi € PO3KPUTTSA CYTHOCTI IOHATTS <JTiZepchka KOMIIETEHTHICTB» Ta
(hopMyITIOBaHHS MPAKTUIHUX PEKOMEHIAIIl 00 YIOCKOHAICHHS OpraHi3amii HaBYaIbHOTO TPOIIeCy
B 3aKJIaJaX BHIIOI OCBITH, CHPSIMOBYIHOUM HOTO Ha CTBOpPEeHHs rmnatrgopmu i (OpMyBaHHA Ta
PO3BUTKY MaiOyTHIX JifepiB.

Jis MOCATHEHHS TOCTAaBIEHOI METH HEOOXiTHO BH3HAYUTH TOHATTS «KOMIIETEHTHICTBY,
«rigep», <«Jligepchka KOMIETEHTHICTB», PO3TISSHYTH TEJaroridyHi METOJU Ta TEXHOJIOTIi, sKi
JIO3BOJISIIOTH ()OPMYBATH JIiJICPCHKY KOMIIETEHTHICTH 3100yBayiB BUIIO1 OCBITH B MPOIECI HABYAHHSI.

Pesynbratn mociigxedHsi. JIOCHIKYIOUU TIOHATTS «KOMIICTCHTHICTBY 3a3HAYUMO, IO B
CIOBHUKAX BOHO BH3HAYAETHCS SK: HAOyTa y IPOLEC] HABYAHHS 1IHTETPOBaHA 34ATHICTL OCOOMCTOCTI,
sIKa CKJIaJIA€EThCS 13 3HAHb, JIOCBIY, IIHHOCTEH 1 CTABJICHHS, 1[0 MOXYTh LIJTICHO peali30ByBaTUCS HA
npaktutli [3]; moindbopMoBaHicTh, 0013HAHICTH, aBTOPHUTETHICTH [12, c. 282]; KOMIIETEHTHICTH 5K
BJIACTUBICTh 3a 3HAYCHHSIM KOMIICTCHTHHM, TOOTO: 1) Takuid, 10 Mae TOCTATHI 3HAHHS B SAKii-HEOYIH
ramy3i; SKAd 3 4YnM-HeOyap 1o0pe oOOi3HAaHWH; TAMYIIMA; SKAA IPYHTYEThCS Ha 3HAHHI;
KBaTi(piKOBaHUM; 2) SIKAH Ma€ TIeBHI TOBHOBAKECHHS, TIOBHOIPABHMIA, TIOBHOBJIATHUI — BXXKHBAETHCS Y
TIyMayHOMY CJIOBHUKY yKpaiHCchKoi MoBH [13, ¢. 250].

B iHmmx mxepemax 3ycTpidaeMo Taki TPaKTYBaHHS IbOTO IOHATTS: «CTYIIHb KBamidikamii
MpaIiBHAKA, SKa J03BOJISIE YCIITHO BUPINIyBaTH 3ajadi, IO CTOSATH Iepeln HUM» [2]; «InHaMidHe
MOEJHAHHA KOTHITUBHMX Ta METAaKOTHITUBHUX YMiHb Ta HAaBUYOK, 3HaHb 1 PO3yMiHHS,
M1KOCOOHCTICHUX, PO3YMOBHUX Ta MPaKTHYHHUX YMiHb i HAaBHUYOK, a TAaKOXX €THMYHMX LIIHHOCTEH» [4];
«IHTerpajbHa SKICTh OCOOHMCTOCTi, IO BUSBISETHCS B 3arajibHid 3/aTHOCTI Ta TOTOBHOCTI [0
JUSUTBHOCTI, sika 0a3y€ThCsl HAa 3HAHHSAX 1 JOCBIfI, 3J00yTHX y TpOIECi HABYaHHS 1 colfiaiizamii i
OpIEHTOBaHUX Ha CaMOCTIHHY ¥ ycmimHy y4acth y HisuibHOcTi» [11, c. 139]; «iHTerpoBaHa SIKiCTh
0cOOUCTOCTI, 3AaTHICTh TPOJYKTUBHO BHUKOHYBATH JiSUIBHICTH y TEBHHUX COIaJbHO-3HAYYIIHX
cdepax, Ha OCHOBI 37J00yTHX 3HaHb, YMiHb, HABUYOK, IOCBi/ly, CTaBJICHb Ta IHHOCTEW» [7] .

[Ilomo BHAIB KOMIIETEHTHOCTI, TO B JiTepaTypi 3a3HadeHi HACTyNHi: (yHKI[IOHAIHHO
(mpodeciitna), iHTENEKTyalbHA, YacoBa, COIallbHA, CUTyaTwBHa [2]; mpodeciiiHi, MeTOIWYHI,
comianbhi  [1]; dyskumionamsHi (mpodeciiiHa), iHTENEKTyasibHi, CHTyaTHBHI, coIiaabHi [6];
KOHIIeNTyalbHI  (HAyKOBi),  IHCTPYMEHTalbHi, IHTErpoOBaHi, KOHTEKCTyaJbHi;  aJalTHBHI,
KoMyHikaTuBHi [9].

[Ipr moOy/I0Bi OCBITHBOTO MPOIECY B MeXKaxX KOMIIETEHTHICHOTO ITiIXOAY BHOKPEMITIOIOThH
Ha/AMpeaMeTHI (MDKIPEIMETHI) KOMIIETEHTHOCTI — BOHH MOXYTh OYyTH IPENICTaBIICHI, SIK «KIFOYOBI»,
«0a30Bi»; 3araJibHOIIPEIMETHI KOMIIETEHTHOCTI (OCBiTHI rairy3i); CHeliaJbHO-TIPEIMETHI (CTOCOBHO
neBHoro npenmerty) [1, 6, 9].

Omxe, aHali3 JITEpaTypHUX JDKEPEN Ja€ MOXJIHMBICTh CTBEP/KYBATH, IO XO4Y JIiAEpChKa
KOMIICTCHTHICTb 1 3TaJyEThCS B HAYKOBHX po0OTax, ajie ii He BHOKPEMIIIOIOTH Cepe/] MepepaxoBaHuX
kjacudikaiiHux O3HaK.

Po3yMmiHHS CyTHOCTI J11IepChbKOi KOMITETEHTHOCTI HEMOXKJIMBO 0€3 PO3YMIHHS CaMOT'O MOHSITTS
«iIigep». B cydacHHX HayKOBHUX JDKEpesax <«JIJepy TIyMadaTb K. «TOH, XTO BeJ€E; IMEPIINH, 1o e
norepey. YneH rpymnu, BCi YYaCHUKH SIKOi BU3HAKOTh HOr0 KEPIBHHUIITBO, IMOKJIAJAIOTHCA HA HHOTO B
MIPUHHATTI CEPHO3HHUX PIIIECHDL 1 BUPIMIEHH] BaXKIUBUX IPOOIEM. ... HehOpMalIbHE JIAEPCTBO — IIE
IIPOIEC BILIMBY Ha JIOAEH 3a JOIOMOTOIO CBOIX 3410HOCTEH, BMIHHS YH IHIINUX pecypciBy» [3]; «uiaeH
IPyIIy, IKOMY BOHA HaJa€ IpaBoO IpUMMaTH HAWBIAMOBIAAIBHIII PIIIEHHS, 1[0 CTOCYIOThCS 1HTEPECIB
yciel rpynmy». [8]; «mepiuuii, ToJ0BHUM, 3a KMM HAYTh, HA KOTO PIBHAIOTHLCS, XTO BU3HAYAE MOBEIIHKY
1HmX. Jligep y mapi — Toi, XTO Bee 1HIIOr0, YU MOBEIIHKA BU3HAYA€E MOBEAIHKY mijyerioro. Jligep
y KOMaH/Ii — TO#, XTO Bezie 3a co000 KOMaH/Iy, TOW, UM BIUIMB Ha TPYITy OlibIie, HiX y iHIIX» [5];
«OCOOUCTICTP, 110 KOPUCTYETHCS BU3HAHHSM Ta aBTOPUTETOM Y TPYIIi 1 32 KOO Irpyna BU3HAE MPABO
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NpUMaTH PIlMIeHHS MO0 [ii y BaXXJIMBUX CHUTYallisiX, OyTH OpraHi3aTOpoM MisUTBHOCTI TPymHH i
peryIoBaTy BiTHOCUHH B Hiib» [10].

BuokpemintoroTh i MiZIepChKi SIKOCTi: KOMYHIKaOeIbHICTh, IMEPEKOHJIHMBICTh, TaKTOBHICTH,
MUIUIOMAaTHYHICTh,  THYYKICTh,  PO3BHHYTI  MOBIEHHEBI  Ta  OpraHi3amiiHi  31i0HOCTI,
LJIECTIPSIMOBAHICTh, PIIIyYiCTh, BIEBHEHICTH y c00i, BHUMOIJIMBICTH, 3JaTHICTh HECTaHAAPTHO
MUCIIHIIY, PU3UKYBATH, IIPAarHEHHS 10 CAMOOCBITH Ta CAMOBIOCKOHAJICHHS TOLIO.

OTke, BUXOJSUM 13 CYTHOCTI MOHATh «KOMIIETEHTHICTBY Ta «IiJEp», a TAKOX BPaXOBYIOUH
YHUCENbHI JIIJePChKi AKOCTi, BU3HAYUMO JIiI€PCHKY KOMIIETEHTHICTh HACTYITHUIM YHHOM.

Jlizepchka KOMIETEHTHICTh — IHTETpOBaHa SKICTh OCOOWCTOCTI, fIKa XapaKTepPH3y€e 31aTHICThH
MIPOSIBJISITH TIEBHI PUCH JIiIepa B 3aJIeKHOCTI BiJ CHTYyaIlii, sika CKJIajlach, HAaMaralo4ruch MaKCUMaJIbHO
MMOBHO BHWKOPWCTAaTH BJIACHWNA BHYTPIIIHIA TOTEHINAN Ta MOTEHINA] CBOIX IOCIITOBHUKIB IS
JIOCATHEHHS ITOCTABIIEHOI METH.

Cepen CTpyKTYpHHX €JIEMEHTIB JIIIEPChKOT KOMIIETCHTHOCTI MOJKHA BU3HAYHUTH TaKi:

- 3HAHHSA: CYyYaCHHX TEOpii IiJIepcTBa; TICUXOJOTIYHUX OCOOMMBOCTEH JJIEPCTBA; CTIUIIB
VIpaBITiHHS; TEXHOJIOTIH Ta METOMIB €(heKTHBHOTO KOMAHIHOTO YIIPABIIIHHS; OCHOB KOH(IIKTOJIOTI] TOIIO;

- YMIHHS Ta HaBUYKHU: YMPABIATH BJIACHUM EMOLIMHMM CTaHOM Ta EMOISIMH IHIIWX;
HaJaromKyBaTH e(MEeKTHUBHI KOMYHIKAmii i3 ITOCTIIOBHHKAMH Ta IHIIMMH JIiJepaMH W TpymIamu;
HaBYaTH JIIIEPCTBY IHIINX, €PEKTUBHOTO ACIICTYBaHHS; YMIiHHS JOJIaTH Ta HiBEIIOBAaTH KOH(DIIKTH;
KOMOIHYBaTH CTHJII YIPABIIiHHS B 3aJICKHOCTI BiJl CHTYaIlii; TCHEpYBAaTH BJIACHI i€l 3 TIOJAIBIINM iX
NPOCYBaHHAM, a TAKOX CTUMYJIIOBATH A0 I'eHEPYBaHHsI iiei 1HIIUX TOLIO.

- BIATNOBINANBHICTE: 3a PE3yIAbTATH NPHUHATTS a00 HENPUUHATTS IEBHOTO pIIICHHS; 3a
n00ip crmoco0iB 1 3aco0iB KEepiBHOTO BIUIMBY; 3a BJIACHI PE3yJbTaTH Ta pe3yJbTaTH KOMAaHIM; 3a
JOCTOBIPHICTh 1 peNeBaHTHICTh iHGoOpMaLii, [0 NeperaeTbcs BiA Jdigepa TIpymi; 3a SAKICTh
KOMYTAaLi{HUX MPOLECIB TOLIO.

Binpmr nperanbHO 3HAHHS, BMIHHS Ta HAaBUYKM MOBHHHI KOHKPETHU3YBAaTHCS BPaxOBYIOYH
cneundiky ramysi, B sKii 1€ Jinep.

HaOyTTs 3a3HaYeHNX 3HaHb, HABUYKO Ta BMiHb BiIOYBAETHCS MPOTITOM TPUBAJIOTO Hacy, ajie
MPOBIHY POJIb B X (JOPMYBaHHI BiNIrPalOTh caMe 3aKJIaJy BHUIIOI OCBITH, CTBOPIOIOYH IUIATHOPMY
JUTsT (pOPMYBAHHS JTiIEPCHKOi KOMITETEHTHOCTI.

OcCHOBHY yBary mpd IIbOMY CIiJ TPUAUIATHA TIEIarOTIYHUM METOAaM Ta TEXHOJOTisIM, SKi
BUKOPHUCTOBYIOTBCSI B OCBITHROMY MPOIIECI.

Cepen cydyacHUX TMENarori9YHUX TEXHOJOTIH OCOONHMBOTO 3HAYCHHS HAOyBalOTh TEXHOJOTIl
KPUTHYHOTO MUCJICHHS Ta CTBOPEHHS CUTYAIlii yCITiXy B OCBITHBOMY ITPOIIECI.

[liq KpUTHYHHM MUCIIEHHS PO3YMIIOTh TaKe MUCIIEHHS, MPH SIKOMY OCMHCIIOIOUYHU JIOCBiJ
(hopMyeThcsl BacHa TyMKa, HE3aJIEKHO BiJl OOCTaBMH Ta IHIIMX JOJei. PimieHHs mpuiimaeThcs Ha
OCHOBI JIaHIIOTa JI0Ka3iB. B 3aranbHOMY BHIVISAI KPUTHYHE MHUCIEHHS Hependadae pos3risiz izei 3
0araTb0X TOUYOK 30pY; Li€ MIEBHA CUCTEMa CY/XKCHb, SIKi JOMOMAaraloTh aHali3yBaTH Ta (HOPMYIIOBATH
0OIpyHTOBaHI BUCHOBKH.

3 menaroridyHoi TOYKM 30py KPUTHYHE MHCICHHS PO3IIIAJAIOTH SK KOMIUIEKC MHCIEHHEBHX
orepariiif, 10 XapaKTePU3YEThCS 3[ATHICTIO JIFOJAMHU: aHAJli3yBaTH, IOPIBHIOBATH, CUHTE3YBaTH,
OIIHIOBAaTH 1H(OPMAIliI0 3 OYy/b-SKUX JDKEpeN; 0auuTd MpoOJIeMU, CTAaBUTH 3alUTaHHS; BHCYBaTH
rinoTe3d Ta OI[IHIOBATH aJbTEPHATUBH; pOOUTH CBigoMHI BUOIp, NpUMaTH pIMICHHS Ta
0OIpyHTOBYBaTH HOTO.

3acTOCYBaHHSIM METOJIIB KPUTHYHOTO MUCIICHHS Iepei0avyae JOTPUMAHHS ITEBHOI CTPYKTYPH.
Jna peamizarmii TeXHOJIOTIi KPUTUYHOTO MHCIIEHHS MOXYTh OYTH 3aCTOCOBaHi pi3HI Neqaroridfi
METOJIM Ta IPUHOMHU.

Tax, Ha cTajii «BHKJIHMK» IMPOMOHYEMO TaKi METOIH: KJacTep, acOI[iaTMBHHUN KYII, IEpPEeBO
nependayeHp, TaONuIs «3HAK, X04y, BMIiHO», MO3KOBHH MITypM, poOoTa B Mapax, KOIIWK iJeH,
MPaBUJIBHI HE IPAaBHIIBHI CykeHHs, niarpama Benna, INSERT, Pomamika (ky0) bioyma.

Cragis «OCMHUIICHHS» MOXe OyTH peani3oBaHa 3a JOMOMOTOI0 TAaKUX METOIB: aXXypHA ITHJIIKA,
JIUCKYCisl, «TOHKI» 1 «TOBCTi» 3amuTaHHs, T-TaONWIlsA, HABUAIOYM BYYCS, acOIliaTMBHHUU Ky, mind-
map, niarpama IcikaBa, MeTon 6 KamenroXiB, METOJ BUTaJaHUX MEPCOHAXIB, METOX CHUHEKTHKH,
Pomarka (ky0) biiyma, RAFT-TexHoI0TIi, METOA HOMIHABHUX TPyIL, MeToA [enbdi.

HamucanHs ceHkaHIiB, CTBOPEHHS KJIACTEpiB, 3alOBHEHHS TaOMuIl «3HAK, X0uy, BMIIO»,
metoau [TPEC, INSERT, Pomamka (ky0) biryma 1atoTh MOKIHBICTE 3MIHCHUTH pedIIeKCito.

3 MeTOr0 aKTHBi3aIlli HaBYAILHO-III3HABAILHOT JISIIBHOCTI THX, XTO HABYAETLCS BBAXKAEMO 34
JOLTbHE BHKOPUCTAHHS TNPHUOMIB CTBOPEHHS CHTYyallil ycmixy Ha 3aHSATTsAX. Bixg BukiIagauda
BUMAra€eThCsl TOTPUMAHHS HACTYITHHUX TPABWI: IEMOHCTpAIis BIEBHEHOCTI B TOMY, IO BCi 3m00yBadi
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BUIIOI OCBITH 3[aTHiI 3aCBOITH Marepiall, OBOJIOJITH BMIHHSIMH Ta HaBHYKaMH; 3a0XOUYEHHS [0
Mi3HaBaJbHOI AKTUBHOCTI; aKIIEHTYBaHHS YBaru Ha PO3yMiHHI, a HE MEXaHIYHOMY 3amam'siTOByBaHHI
HAYaJhbHOTO Martepialy; BHKOPHCTAaHHS IMPOOJIEMHO-TIONIYKOBOTO TiAXOy; CTBOPEHHS  BiJIHOCHH
CHiBpPOOITHHIITBA 1 B3a€EMOJONMOMOTH MDK CaMHMH 3700yBadyaMH OCBITH Ta BHUKJIaga4eM TOIIO.
Jocsarti 1poro MoKHa 3a JOMOMOTOI0 TaKHUX IICHXOJIOTO-NEAaroriyHux MNpPUHOMIB: «eMOIliifHa
MIATPUMKAY, «HATAEMO IIAHC», «EMOLIWHUMN CIIECK», «OOMIH POJIIMIY, EBPUKAY», «IHTEICKTyalbHA
IHBEPCis», «IiHisS TOPU30HTY» TOIIO.

OcobnuBe Mictie y (OpMyBaHHI JiIEpCHKUX SKOCTEH Bifirpae opraHizailii OCBITHHOTO
MPOIECY 13 3aCTOCYBAaHHSAM TEXHOJOTIH aKMEOJOTIYHOTO MiJIXOAY, TOOTO BHUKOPHCTaHHS: PI3HUX
TPYHNOBHX METOJIIB aKTUBHOTO HABYAaHHSA (MO3KOBHH INTYypM, CHHEKTHKA, JIJIOBI Ta POJBOBI IrpH,
aHayi3 MpoOJIEMHUX CHUTYyallili, €BPUCTUYHI METOJN); PE(IIEKCUBHUX TPAKTUKYMiB; TEXHOJOTIH
3aCHOBAHMX Ha MPUHIIAIIAX CaMOPETYJIAIIl; 0COOMCTICHO-OPIEHTOBAHUX METOIB (TeIITAIbT-TPCHIHTH,
ayTOIICHXOJIOTIYHI TPEHIHTH).

Kpim ToTO, MOIIBHO MPOBOAWTH ITIarHOCTHKY JTIIEPCHKUX SIKOCTEH THX, HaBUA€ThCSA. BoHa
MOKe OyTH 3IiHCHEHa 3a JONOMOTOI HU3KH METOJMK: METOAHMKA OLIHKH 3arajibHOi 3[i0HOCTI 110
ynpaBiiHcekoi  mistibHOCTI  JI. KyapsimioBoi, MeTomuka JiarHOCTUKH —JTIEPCHKUX  3Mi0HOCTEH
(€. XKapikoB, €. KpymenbHUIbKUII), METOIWKA IarHOCTHKH CXHJIBHOCTI O TIEBHOTO CTHIIIO
kepiBauTBa (€. [1biH), mkana temnepamentis JI. TepcroyHna (B aganranii B. XoiHOBCEKOT0), MmKana
camoeekruBHocTi P. [lIBapuepa ta M. €pycanema, ocoducticHuii onutyBaibHuK T. Jlipi, MeToauka
JiarHOCTHKH couianeHoro iHtenekty Jlx. [indopma, Meroanka BH3HAYEHHS PiBHS €MOLIHHOTO
inTenekry (H. Xomr), MeToanka oLiHKy piBHS JoMaradb B. ['opbadeBcbKoro TOMIO.

BucnoBku. OTxe, BBKAEMO, 1[0 CHUCTEMaTHYHE Ta KOMIUIEKCHE 3aCTOCYBAaHHS 3a3HAYEHUX
MEarori9YHNX TEXHOJIOTIH Ta METO/IIB B OCBITHBOMY IIPOLIECY B 3aKJIaJiaX BHIOI OCBITH CIIPHSITUMYTh
(hopMyBaHHIO SIK 3arajlbHUX pUC Jigepa (EMOIIHHMA 1HTEIEKT, ICUXO0JIOTIYHA HAIHICTh, aJleKBaTHA
CaMOOIIIHKa, CaMOCBi/IOMICTh, BIIEBHEHICTh, CAaMOPETYJIALISA TOLIO), Tak i crenudiyHux (Jigepchka
CIIPSIMOBAHICTB, JIIMEPChKUN TMOTEHITI ), Xapu3Ma, IParHeHHs 0 YCIIiXy, TOTOBHICTH J0 3MiH TOIIO).
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OcHOBHBIE W3MEHEHH, Tpowm3omeqmie B XX Beke, ObUIM OOYCIOBICHBI POJNBI0O W POCTOM
BIMSHUA CPEACTB MaccoBoi wmH(popmarmu. CerofHs mpecca, TEJIEBHUACHWE W WHTEPHET SBISIOTCS
HEOTHEMJIEMOW YacThIO COBPEMEHHOTO MHpa, 1, 9TO CaMO€ TJIaBHOE, OHM OKa3bIBAIOT O'POMHOE BIMSTHHE
Ha JKU3Hb JO/e. B »TOM IutaHe HawOONbIIMK MHTEpeC MpPEACTaBIsIeT HM3YYEHHE Ta3eTHOTO CTHII,
KOTOPBIH ABJISAETCS OAHUM U3 IOBOJILHO HOBBIX M ITyOOKO IIparMaTHYECKUX BOITPOCOB My OIHIINCTHKH.

["a3eTHO-TTyONMMIMCTHYECKUH CTHIIb - OAWH W3 CaMbIX IOIMYJISIPHBIX THITOB IyOJIHMIIUCTHYECKOTO
CTWJIA, KOTOPHIA B CHIIy CBOETO TpeTHa3HaueHHUs, 3a7a4 M YCIOBUI OOIIEHHUS MPECTABISIET T0CTATOYHO
CIIO)KHOE SBJIEHHE U TIOJHOCTHIO OOYCIIOBIEH OCOOEHHOCTSIMH JKCTPAIMHTBUCTHUECKHX ACIIEKTOB.
[lyGmummcTrdeckie TeKCThl HamlpaBiieHbl Ha MH()OPMHUPOBAHME TPAXKIAH O HOBBIX COOBITHSX, (haKTax u
JOCTIKEHUSIX B KyJbType, HayKe WIJIM TEXHHKE, TPOMCXOAAINMX B OOMIECTBEHHON JKM3HH; Ha
npeocTaBlieHne OOBEKTUBHOTO pAa3BUTHS COOBITHI W (OpMHUpOBaHHWE OOIIECTBEHHOTO MHEHHS B
JKeJTaeMOM  HalpaBIICHWH; HA 3aWHTEPECOBAHHOCTh TPaXKJaH W TOOYXKJEHWE K JEeSITeNbHOCTH; Ha
TMOOIIPEHNE COIMANBHBIX TporieccoB. KommyHHKarpionHas (QyHKIMS B ITyONHIMCTHYECKOM CTHIIE, B
OTIMYMEe OT HAYYHOW, MMEET CBOM METO/ABI M CIOcoOBI pacmpocTpaHenns: uHpopmarwn. CopepxaHue
MyOAITUCTUYECKOTO CTWJISI  OTIPENEIsIeTCs Pa3HOOOpa3HOM TEMAaTHKOW, CBSI3aHHOM C Pa3IMIHBIMH
obmacTsiMu JKu3HH, 1essvu 1 yerpemiennsimu (Lunmanse, 2016, 11-12).

Kak yxe ymomMuHAIOCh, Ta3eTHBIH CTHJIb SABISETCS OCOOCHHBIM W OTIMYAIOMIMMCA, W,
cJemoBaTeILHO, MPUHITUI BRIOOPA 3aroJioBKa Takke TpedyeT 0co0oro moaxoma.

Ponp 3aronoBka B mpecce OYCHb BaXKHA, TAK KAK MMOHMMAHHE TEKCTAa B HEKOTOPOM CTEIEHH
3aBUCUT OT TOrO, KaK 3arojOBOK BIIMSIET Ha IIPEACTaBICHHE TEKCTa. 3arojioBOK SIBISIETCS
CYLIECTBEHHBIM DJJEMEHTOM CTaTbW, OH B IEPBYI0 OYEpedb INPHUBIECKACT BHUMAHHE YHUTATEIS.
3aro0BOK OCYyIIECTBIsIET (hYHKIHUIO TaK HA3bIBAEMOT'O MOCPEIHHUKA MEXKAY TEKCTOM U YuTaresieM. A
OTJENIBHO B3STHIN 3ar0OJIOBOK ITOJIHOCTBIO 3aMEHSET TEKCT C MPAarMaTHYECKOW TOYKHM 3peHus. FIMEeHHO
3aroJI0BOK IIPEJCTABIIIET COO0M TOT 3JIEMEHT, KOTOPBIH IEPBBIM NPHUBICKAET BHUMAHUE PELIENTOPA.

M 9(37), September 2018 77



WORLD SCIENCE ISSN 2413-1032

DyHKIUS 3aroJ0BKa COCTOUT B TOM, YTOOBI MOJTOTOBHUTH U IOJBECTH YHTATENS K TEKCTY.
Jy1s 5TOTO aBTOPBI NPUOETAIOT K PA3IUYHBIM METOIaM.

Kaxum sxe nomkeH ObITh XOPOIIU 3aroJ0BOK? - OPUTHHAIBHBIM, CMEIITHBIM, KPEaTUBHBIM, OH
JIOJDKEH PacCKa3blBaTh O TEKCTE M, B TO XK€ BPEMs, HE IMepelaBaTh BCETO COICPKAHUS, OCTABISATH
UHTpUTY. J[pyruMu cioBamMu, 3arojIOBKH TaKKe Pa3sHOOOpa3HbI, KaK U X aBTOPBI.

Tak Ha3bIBaGMbIC «TOBOPSIIKE» 3arOJOBKU CO3/IAIOT MEPBUYHOE MPEICTABICHUE O IyOJIMKaIINY,
TaKUM 00pa30M, YUTATEIh CaM PEIAET, YTO €My YHTATh IIEPBIM JICJIOM, & YTO OTJIIOKUTH Ha TIOTOM.

ITo cyiiecTBy, 3aroJIOBOK MMEET JIBE 33a4d. B OTHOM ciydae, OH JOJDKEH TOMOYb OTIIMYHTh
OJTHO TPOU3BEACHHE OT JAPYroro, WACHTH(GUIUPOBATH MPEIMET, KaK HE3aBUCUMYIO €IHHHUIYY. B 310
BpeMsi HOMUHAIIMS KacaeTcsi OoJjbliie BHEHIHeW cTOpoHbl. OHA HE MMEET IENbI0 YKa3bIBaTh HA CYTh
HA3BAaHHOTO, PACKPHIBATH €r0 BHYTPECHHIOO TITyOUHY.

Bo BTOpOM ciyuae, 3arojioBOK SIBISICTCS COCTaBHBIM 3JIEMEHTOM, CBOCOOPA3HBIM KITFOUOM,
KOTOPBIN JOJDKEH 00JIErYUTh HaM MMPOHUKHOBEHHE B JIAOMPHUHT TBOpYecTBa. OH JOHKEH YKa3bIBATh HE
TOJIBKO Ha TEMY MPOU3BEICHHS, HO U HA aBTOPCKYIO MO3UIIHIO, HAa caM 1Mo cede ®aHp, a TAKIKe TODKEH
3aMHTEPECcOBaTh U MpuBIedb ayautopuio (Tammamsunu, 2012 rox, 4).

KypHanmcTckuit 3aroIoBOK — 3TO MPEATEKCTOBBIN HHIMKATOP TEKCTA, CUrHA TekeTa. OH (hopMabHO
OTIENSCTCSI OT OCHOBHOTO TEKCTA, OMHOBPEMECHHO TMPEICTaBIACT COOOM 4YacTh IENOr0 M HE3aBHCHMOS
coobeHne. Takum 00pa3oM, OH SIBIISIETCS SIMHHUIICH, 0OPA30BAHHOM OT TEKCTA, & TAKIKE CAMUM TEKCTOM.

HabmromeHust 3a 3aroloBKaMH COBPEMEHHBIX JKYPHAJIOB M Ta3eT MOKa3alld, YTO Ha MEPBOM
IUIaHe ceifuac HaXomuTcs QYHKIUS PEKIaMbl, OHAKO aKIIEHTUPOBAHHE HA dTOW (QYHKIHMHM HE BCeraa
03HAYaeT XOPOIIO MOJ0O0paHHBIA 3arojoBOK. CyIIECTBYeT HECKOJIBKO TPYIIl 3arojIOBKOB, KOTOPHIC
YCIOBHO MOXXHO HAa3BaTh PEKJIAMHBIMH WM WHTPHUTYIOUIMMHU. YCJIOBHO - MOTOMY, YTO HHTPHUTra
SIBIISICTCS JIMIITL MOTHBOM JJIsl UX co3aaHust. Ha camom jene, OHM HE MOTYT JOCTHYb IIEJTH, OHH HE
npuBiIeKaloT BHUMaHus yntatend. ([TanaBanaumsuau, 2014: 32)

B rpy3unckux CMU nakoHH3M 3arojioBKa CMEHHJIA TPOTUBOIOIOMXKHAS TCH/ICHIINA: KOPOTKHE
3aroJOBKM 3aMCHWJIM JJMHHBICE M CJOXKHBIC S3bIKOBbIC KOHCTPYKIMU. B mepBoil rpymme Mbl
O00BECTMHUIN T€ JUTMHHBIC 3ar0JOBKH, KOTOPhIC HE TOJILKO HE MPUBJICKAIOT BHUMAHUS YATATENS H3-3a
U3JTHIIKA HHPOPMAIIUH, HO U OTPE3ar0T eMy MyTh K TeKcTy. [IpuBeeM HECKOJIbKO MPUMEPOR:

,,sapatriarko ar adasturebs inpormatsias, rom llia Il sochshi visits apirebs” (Ilatpuapxus He
noATBepkAaeT uHpopmaiuio o ToM, uto Wibs I codbupaercss mocetuts Coun); ,iaponiashi birtvui
krizisis saprtkhe chernobilis donemde astsies” (Vrpo3y simepHoro kpusuca B SIMOHUH BIICTIPUHAMAIOT
Ha ypoBHe YepHoObuis); ,,Tbilisi sochis olimpiadistvis gagrashi gasartobi tsentrebis msheneblobis
aprotestebs® (TOoumrcu MpOTECTYeT MPOTUB CTPOUTENBCTBA PA3BICKATEIBHBIX IEHTPOB B ['arpe s
counHckoi OmuMmmuansl); ,,saertashoriso sasamartlo rusetis tsinaaghmdeg sakartvelos sarchels ar
ganikhilavs® (MexayHapoaHblii Cya He paccMmarpuBaeT uck ['py3um mpotuB Poccumy; ,,utsnobi®
»maestros* aktsiebis 50%25-is mplobeli khdeba da akhal shous itskebs* (Yuno6u» mpucsoun cebe
50% axmuii «MascTpo» W HauMHACT TOTOBHTH HOBOE MI0Y); ,.bakradzis vizitis gadadeba ebraeli
biznesmenebis sakmes ar ukavshirdeba“ (Otmena Busuta Bakpas3e He cBA3aHa C JEIOM €BPEHCKUX
ousnecmenoB); ,.klimiashvilis gardatsvalebastan dakavshirebit gamodzieba tvitmkvlelobis versiasats
ganikhilavs“ (B orHomieHun pacciefoBaHus youiictBa KIMMHUAIIBHIN — CIACACTBHE TaKKE
paccMarpuBaeT Bepcuio camoyOuiicTBa); “‘evroviziis“ konkursi diuseldorpshi im stadionze tardeba,
sadats 30 tslis tsin tbilisis ,,dinamom® tasebis mplobelta tasi moipova” (Koukypc «EBpoBumeHue»
npoBoautcs B Jroccenpaopde Ha craamone, rae 30 ner Hazax TOmnmcckoe «JlmHaMO» BBIMTpA
Ky60k); «ministrebs mivlinebashi gamgzavreba mkholod premier (-) ministrebs tankhmobis shemdeg
sheedzebaty (MHUHUCTPBI CMOTYT OTHPABUTHCSA B KOMAHIUPOBKY TOJBKO MOCIE COTJIACHS MPEMbep-
MUHHUCTPA) ... 3aroJIOBKM TaKOrO0 THIIA HACTOJHKO OOBEMHBIC, YTO MX MOXXHO PacCMaTpUBaTh B
KaueCTBE PE3IOME TeX TEKCTOB, 3ar0JIOBKAMH KOTOPBIX OHHM siBIsitoTCs (OMmuanze-2012: 4).

OT/enbHYI0 TPYIIy COCTABISIOT TE€ 3arojOBKH, B KOTOPBIX HACTOJBKO HEHMHTEPECHA
HEU3BECTHAs YacTh UHPOPMAIIMH, YTO BOIPOC O COOTHOLICHHH HEM3BECTHOTO M M3BECTHOTO JaXKe HE
paccmarpuBaetrcs. TakuM 00pa3oM, HeJb3sl CKa3aTh, YTO TAKHE 3arojOBKU SIBJISIOTCS yIAYHBIMU.
Hampumep: ,,ratom egona musikos jgupis misha saakashvili musikosi da ratom dashorda tamuna
museridzes” (ITouemy My3bIKaHT Tpymmbl gymai, 4to Muima CaakamBuWid ObLT My3BIKAHTOM H
noyeMy OH paccraics ¢ Tamynoir Mycepumse?); ,ratom gakves satsoli or natsilad irakli
cholokashvilma da misma meughlem* (ITouemy Wpakiauii YoJOKAMBIIKN ¥ €r0 XEHa pPasIeHiin
KpoBaTh Ha JBe YacTy; (ras zveravda nanuli sarajishvilitelavis bazarshi?* (Yro passenpiBana Hanymu
Capa/pKuIBrIK Ha pbiHke TenaBu?).

XOTsI MOCNIETHUIN TUIT 3aTOJIOBKOB TJIABHBIM 00pa30M MPUHAICIKHUT KEITOMN Mmpecce, Mbl HEPEIKO
HAXOJUM UX M Ha CTPaHHLAX IMyOIHYHO-TIOIMTHYCCKUX JKYPHAIIOB U raseT. ClielyeT OTMETUTD, YTO TaKHe
3aroJIOBKH TIPHUBJICKAIOT YUTATENSI HE CBOCH CTPYKTYpOIl WITH CEMAHTHUKOM, a YIIOMHHAHUEM B 3aroJIOBKE
TEX JIUII, KOTOPbIC TPECTABIISIIN ISl HETO MHTEPEC JI0 MPOYTEHHUS JAHHOTO 3ar0JI0BKA M TEKCTA.

,san-prantsisko betmenis kalakad iktsa leikemiit daavadebuli bavshvebistvis” (Can-
OpaHnucko cran ropogoM baTmena uis  JeTei, cTpajaronux Jielikemuei); «prints harize
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dakortsinebis miukhedavad, megan markli printsesis tituls maints ver miighebs” (HecmoTpst Ha Opak ¢
npuHueM ['appu, Meran Mapki He MOJTy4UT TUTYJIa IPUHIECCHI).

[JaBaiiTe  mpoaHanW3UpyeM  3aroJIOBKM  COBPEMEHHOM  aHINIMKWCKOM  rasersl. Ham
OIMITUPUYECKUI MaTepHasl COOpaH U3 TAKKX Ta3eT U KypHaloB, kak «The Times», «The Guardian ".

Ilo cnoBam 3HamMeHUTOro JMHIBUCTA I aJblIepuHa, cCO CTUJIMCTUUECKOM TOYKH 3pCHU
3aroJIOBKH COBPEMEHHOM aHIJIMHCKOW Ta3eThl XapaKTepU3YIOTCS HEKOTOPBIMH CIeHU(PHICCKUMU
0COOEHHOCTSMH U PUMEPAMHU, KOTOPBIE MBI PACCMOTPUM HHKE.

C OCJIbI0 5KOHOMUHU IIPOCTPAHCTBA B AHIIMMCKHUX 3ar0JIOBKaX OOJIBIIMHCTBO (1)OpM ITIacCuBa U
IJ1aroJIbHbIX (bpa3 HCIIOJIB3YKOTCA TaM, I'I€ HNPOIMYHICH IJIaroja To Be JJIs1  OITMCAaHMA CO6I>ITI/II>1,
MIPOUCXOAAIIHNX KaK B MIPOMICANIEM, TaAK U B HACTOALLIECM BPEMCHU.

Hamnpumep:

The Chief Minister expected to come tomorrow

Two people killed in a drive-by shooting on Friday night
Ten children injured when part of the school roof collapsed
Alien base discovered on dark side of the moon

O,ElHaKO, CJICAYCT OTMCTUTD, UYTO TJIAaroJi to be He MOXeT OBITH 4acTO MIpomymeH 1 JOJIKCH

YHOTPEOIATHCS U3-32 HEOOJBILIOTO pa3Mepa 3arojioBKa U IUPOKOH MHPOPMATUBHOCTH:

London is flooded (ucrounuk 11)

Taxes are lowered (ucrounuk 12)

A meeting will be held by the company’s directors next week.= The company's directors will meet
next week.(ucrounuk 13)

Kpome ¢opm maccuBa rmaron to be MoxkeT ObITh HpomylieH W B JnuTensHOM BpeMeHU
(Continuous Tense):

Trump expecting personal letter from Kim Jong-un as summit date nears
Bavarians wary of new law requiring crosses in all public buildings

YacTo CJIy4acTCs TakK, YTO Ia3€THBIC 3aroJIOBKUM HAYNHAKOTCA C (l)OpMBI FGPYHI[I/ISI:
Cutting short Gavin Williamson was the most popular thing I’ve ever done
Housing Authority Joliet receives funding for new units at Liberty Meadows

Taloxe, B 3aroJiIoBKax 4acTo yl'IOTpe6J'I${€TC$I JABOCTOYHC ( I), KOTOPOC OTACIACT TEMY 3arojioBkKa
OT 3asiBJICHHA, CACIIAHHOI'O 110 OTHOIICHHUIO K rpa(bnqecxn YOOMSIHYTOMY (1)aKTy.

Hampumep:

Prezident Franklin D. Roosevelt is famous for his statement: the only thing we have to fear is fear itself
President Abraham Lincoln began the Gettysburg Address with the following line: Four score and
seven years ago our fathers brought forth, upon this continent, a new nation, conceived in Liberty, and
dedicated to the proposition that all men are created equal.” uctounuk 21).

B 3aromoBkax 4acto BCTPCHAIOTCSI HM3MCHCHUA BO BPCMCHU IJlaroja. ‘-Iame BCEro BMECTO
JUTUTENThHOTO U coBepieHHoro Bpemenu (Continuous and Perfect Tenses) yrioTpeOusiroTcst IpocThie (POPMBI.

Hampumep:

FORGOTTEN BROTHER APPEARS = A forgotten brother has appeared (after a long period of time).
PROFESSORS PROTEST PAY CUTS = Professors are protesting pay cuts (at the university)
Swedish orchestra turns homophobic hate mail into music.

Yro kacaercss mpolueamero HeomnpeneneHHoro BpemeHu (Past Simple Tense), To oHO
YKa3bIBaCT HA TAKHC CO6BITI/I$I, KOTOPBIC MMPOU3OLIIN B IMPOLIJIOM, UM B TOM CJIy4dac, KOrJja YuTaTCIIro
HU3BECTHO TOYHOC BPEMs OCBCIIACMOI0O COOBITHSL.

HUSBAND DISAPPEARED 4 YEARS AGO.

BLIBO,Z[BI. Ananuz HN3YUCHHBIX MAaTCpHUAJIOB IOKA3bIBACT, YTO Tra3eTHBIA CTHIIb JOBOJIBHO
CB0606p336H n pa3H006pa3eH. Takxe OTIUUUTEIBLHBIM SIBISETCS U MIPUHIHAIL BBI60pa 3aroJioBKa,
06}13I>IB.':IIO].LII/II71 aBTOpa YYHMTLIBATb MHOXCCTBO A3BIKOBBIX WJIA 3KCTPAJIMHTBUCTUUYCCKUX (baKTOpOB.
HpI/IHLII/IHLI CO3JaHusd U q)yHKLII/IOHI/IpOBaHI/IFI TPY3UHCKUX U AHTJIMHCKUX ra3€THBIX 3ar0JI0BKOB CUIILHO
OTJIINYAIOTCA APy OT Apyra. O‘IGBI/I,Z[HO, YTO AHTJIMYAHC U aMCPUKAHIbI 00JbIlIE BHUMAHUSI YACIOT
3aroJIoBKaMm, CJI€AO0BATCIIbHO, XapAKTCPHBIC 0COOEHHOCTH B MX 3ar0JI0BKax ropas3no Jerde HafITPI, yeM
B I'PY3UHCKHX.
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liturgical creafivity. testified to the need of Ukrainians in the spiritual cultural and artistic life,
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BBenennsi. Y 4MCICHHHMX JIOCII/PKEHHSX, TIPUCBSYCHUX YKPAiHCBKIN IIEPKOBHO-MY3HYHIH TBOPUOCTI
kinis1 XIX — niepriioi rosioBrHM XX CT., Ha ChOTojTHI (JaKTUYHO BiJICYTHE BUBYCHHS XOPOBOT JITYPIiiHOT TPAKTHKH
Ta JIOCHIPKEHH! Ti BIUIMBY HA CTIITICTHKY JyXOBHUX TBOPIB KOMITO3UTOPIB Y pErioHATILHOMY KOHTEKCTI. ["amunHa,
JUTSL SIKOT XapaKTEPHOIO € TIOMIKOH(ECIMHICTh CYCIUILCTBA 13 BUOKPEMJICHHSAM B 3a3HAUCHHUI TIEPiojl IPOBIIHOT
pom ['peko-Karomumpkoi IlepkBH, IEMOHCTpPYE SCKpaBHil TIOTEHINal JAyXOBHO-MHCTEIBKOi, a
0COOJIMBO XOPOBOi, TBOPYOCTI, IO Bifirpana BaXJIMBY POJb y PO3BUTKY Kparo. ToMy METOIO CTaTTi
cTano cGopMyBaTH YSABY IPO IEPKOBHO-CINBOYI Tpaduiii ['aIMYWHN Ta BHOKPEMHUTH TEHACHITIIHHI
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HalpsIMKH PO3BUTKY XOPOBOiI JITYpriHOi NPakTHKH, SKi BIUIMHYJIM Ha CTAHOBJCHHS CTHJIICTUYHO
BiIMIHHHMX KOHIIETITIB KOMIIO3HIIHHOTO MPOYNTAHHS [IEPKOBHUX TEKCTIB.

Pe3yabTaTn aociiskeHHsl. YpsIoBI HOBOBBEIEHHS B CHCTEMi OCBITH, yCTaJIEHHS pOOOTH
pI3HOpIBHEBMX HaBYaNbHUX 3aKiaiiB (IIKOJHW, CeMiHapii, akajewmii), MMOKpamleHHsS BUIaBHHYOI
JISUTBHOCTI Ta COOOPHO-LEPKOBHI 3MiHM OyJM 3yMOBIJIEHI TICHOIO CIIBIIPALEI0 IPEKO-KaTOIUIBKOTO
JYXOBEHCTBA 13 MPOBIAHUMH TaJHLIBKUMH KyJIbTYpPHO-MHUCTCHBKAMH JisldaMH (IMpUTEHTaMHu 13
npodeciiHOI0 MY3UYHOIO OCBITOIO, BUXIALSIMH 13 CBSILICHULBKOTO CEPEAOBHUILA, aMaTOPAMHU XOPOBOTO
MucTentsa). Tomy, ICTOTHI 3pyIIEHHS y HANpsIMKYy MOKpAIIeHHS MY3WYHOI MiArOTOBKH MaWOyTHIX
PEereHTiB Ta [EPKOBHUX KOMIIO3UTOPIB 3IHCHIOBAINCS HE TIABKM 3aBISKH TONIMPEHHIO
MIPAaKTHKYBaHHS BUBYEHOTO, a i 3a HAIMOJIETJINBOI OpraHi3alii KOHIIEPTHOTO KUTTS B [ annduHi.

AKTHBHa BUKOHABCHhKa MISIIBHICTh YMCIEHHUX XOPIB TyXOBHOTO Ta CBITCHKOTO CHPSMYBaHHS
nepenbadaia He TUIBKH CYINPOBiA OOTOCTYXiHb, ajle ¥ CIHIBIpami0 KOJEKTHUBIB Ha 3HAYUMHUX
KyJbTYPHO-MHCTEIBKUX aKI[isAX, IO CHPHUIO OOMIHY CITiBaIlbKHM IOCBIIOM Ta MPEICTaBICHHIO
SICKpaBUX 3ac00iB My3WYHOI BHpa3HocTi. lle, 3 omHoro OOKy IeMOHCTpPYBajoO 3armoTpeOOBaHICThH
YKpaiHIIB B KYyJIFTYPHO-MUCTELKOMY >KUTTi, L0 AaKTHBi3yBaJO KOMIIO3UTOPCHKY TBOPYICTH 3
TEHJICHIIIEI0 A0 TiaBHIEeHHS ii npodeciiiHoro piBHsA. HatomicTh 3 iHIIOrO — 4epe3 BIPOBAKEHHS i
OCMHUCIICHHS JITYprilHOro pemepryapy IOpYyY 13  3aCBOEHHSIM OOPSIOBO-CIIBOYOi €CTETHKHU,
(¢opmyBanucs JOKaJdbHI BIAMIHHOCTI Yy TpakTyBaHHI HAI[iOHAJBHOTO CTWIIIO LEPKOBHOI MY3HKH.
[ligTBepKeHHSIM 3a3HAa4YEeHUX MPOLECIB CTaja AyXOBHA XOpOBA CIAIIMHA TATUIBKUX KOMIIO3UTOPIB
kigmsg XIX — mepmroi momoBuHU XX CT., MPEACTABJICHA y MIMPOKOMY KaHPOBOMY PO3MAITTI i, IO
IIKaBO, 3 IOBOJIi PI3HOIO IHTEPIPETAIIIEI0 TEKCTIB OKPEMUX YACTHH OOTOCTYKIHHS.

BaxnuBo, mo 3HaYHMH IJ1aCT LEPKOBHO-MY3WYHHUX TBODPIB HAJEXUTh IEperyciM
KOMITO3UTOPAM-CBSIIIICHUKAM 1 pereHTaM IIePKOBHUX XOPiB, SAKi BHUABILUIA TPUXIIBHICTE 10
MOOYTYIOUHX PETiOHAIBHHUX IEPKOBHO-CIIBOYMX TpamuIlid. OpieHTYIOUNCh Ha YacTO BEIHMH ITOMIPHI
BHKOHABChKI MOXJIMBOCTI IIEPKOBHHX XOPiB BOHH YCTATIOBAIHM TIEBHI OCOOJHMBOCTI CTHIIICTHKH:
«3HaHHS MICIEBUX CIIBOYMX Tpagulil, PUTyalbHUX OcoOIMBOCTEH 1 mnapadisubHUX MOTPeEO,
NpUTaMaHHEe KOXHOMY 3 HHX, CTBOPIOBAJIO JOMIHYIOUYi yCTAaHOBKM TBOpUOCTi. [lumryun mMy3uky mis
KOHKPETHHX KOJIEKTUBiB, BOHM MajJl BpaxoByBaTH iXxHI MOXIMBOCTi. Perenr, skuii OyB i
KOMIIO3UTOPOM, 1 BUMTEJIEM CIIiBY JJIi BUXOBAHIIIB, I1iJ[ YaC MiJATOTOBKU J0 BUKOHAHHS CBOIX TBODIB
MIT' JIOCATTH TOTO 0a)XaHOTO 3BYYaHHs, SKE€ 3aCBOIOBANOCS i MOUIMPIOBAIIOCS SIK MEBHHUN CIYXOBHI
“apXxeTHIr” 9u B3ipellb aBTOPCHKOTO MYy3HYHOTO MHUCIICHHS 3 yciMma #oro ocobmuBocTsmMm» [8, C. 110].
Bopnouac BapTO BpaxoByBaTH, IO YHWCICHHI BHUMAAKH NpodaHyBaHHS JITYypridiHOrO CIIiBY
He(aXOBUMH pPEreHTaMH B aMaTOPCHKHUX XOpax CIPHsUIN 30epeXeHHI0 y O0rociyK00Bii MpakTHII
peTioHaTbHUX BUKOHABCHKMX OPIEHTHPIB Ta MaHyBaHHS HAMiBIPO(ECiifHOTO XOPOBOTO CITIBY, SAKHIA
ICTOTHO 3aiekaB BiJl iHTerpariii (osbkIopHO 3 akaaeMidHOI0 MaHepoio BukoHaHH: [3, C. 8]. Tomy i
BpaKEHHS BiJl TakuxX OOTOCITYXXiHb OyJM HEONHODPITHHUMH, a y cdepi My3WIHOI TBOPUOCTI BOHH
CTUMYJIIOBIN PO3BUTOK CTHJIICTUYHO NPOTHIICKHUX TEHICHLIH.

Binrak, y TBOpeHHI JiTYpriiHOT My3HKH B MEXaX yCTaBHO-00PAJOBOI CUCTEMHU YBUPA3HUIIUCS
JIBA TMIAXOMIHW: TEPIInH, Mo 0a3yBaBcs HA BUKOPUCTAHHI 1 MepeKiIaieHH] TPaIuIiifHAX OJTHOTOJIOCHUX
(MOHONIMHUX) HAamiBiB, 1HOMI 3 BHUKOPUCTAHHAM B TrapMOHI3allii E€IeMEHTIB (DOJBKIOPHOTO
Oararorojoccsi Ta JpYyrMdl MiAXiA, 10 NPE3EHTYBaB OpUTiHANBHY aBTOPCBKY TBOPYICTh
3ax1IHO€BPONEHUCHKOTO 3pa3Ka Ha TJi TUX YW IHIIMX MHUCTEIBKHUX BisHb, B IIEBHUII CIIOCIO BU3HAYCHY
LEPKOBHO-CIIIBOYUMH TPAIULISIMA 1 MapajiTypriiHUMH (QYHKIISIMH, BKIIOYHO 13 3pOCTar0uuM
BIUIMBOM BACWIIISIHCBKOTO IMICHSIPCTBA, €JEMEHTIB HApOJHOI ICHI Ta MOTNIHOJCHHS KpUTEpIiiB
BUKOHABCHKOTO 1 KOMIIO3UTOPCHKOIO PO eCioHaNi3MYy.

30kpeMa, BUHUKAIOUH y MiCTEYKOBHX i CiTbCHKHX IEpKBaxX', JiTypriiiHuii i mapaniTyprifinuii
JOpOOOK TepIIoro HampsMKy mie Ha modaTky 1910-x pokiB OyB 30pi€eHTOBaHHMI Ha CaMOJIBKOBUH
criB. Lle BimoOpakeHO y HE TUTBKU JIEKJIapaTUBHUX, a § KOHIENTYaTbHUX OOTPYHTYBAaHHSX y CTATTAX
€. Typyma («Ilotpeba pedopmu 60rocayk00BOTO CITIBY Y TPEKO-KaTONMHMIFKUAX IepkBax», 1913) Ta
C. Jlronkesuua (niepeamoBa a0 «Jlityprii», crarts «CrpaBa HamIoro MepKOBHOTO CHiBy», 1922). Taxk,
cepen Oaratbox oOrosoproBanux npoOinem C. JIronkeBHY HArojoIlyBaB Ha BapTOCTI CaMOJIBKH:
«...Hallla caMoJTiBKa, MOJINIIeHa 0e3 oMKy, cama co0i, He Bi[UKUBIIOBaHA HITKUM KPaIlUM KYJIbTYPHHM
BIUIUBOM, YK€ 3BOJUTHCS HiHAmo. AJe BCE X TaKM CTYMiHb Ii 3aHemagy MOPIBHSHO MEHIUWH, YuM
«apTUCTHYHOT0» XOpaJIbHOTO cIiBy. BoHa, X04 y»Ke i 3aBMepIia i CKOCTEH11a, TO BCE XK TaKH 3aX0Bajia

! Sk-or B Jlenucosi (tenep Kosichkumii paiton TepHomiibebkoi o6macti), I'pumaiinosi (tenep I'ycaTuHChKMH paiioH
Tepuominbebkoi obnacti), Octposi (TepHomninbcbkuii paiion Teprominbebkoi obnacti), Crpuranipix (Ctpuiicbkuit paiton
JIeBiBCHKOI OGnacri) [4, C.85-86].
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JaBHIM CBili 00pa3 1 xapakTep; HATOMICTh XOpaJbHUH CIIB 3[aBHa BXXE 3aTPaTHB N0 KPHUXTH
peniriiiauii, HaOOXHHMIA XapakTep, a 3aTUM — BCsAKWiA BHpa3 1 ecretuky» [10, C.245]. Tomy
BiJICYTHICTh HEOOX1THOTO 3a0e3MeueHHs] HOTHOIO MPOIYKINE€0 IIEPKOBHUX XOPiB, HEKPUTHIHUHN BHOIp
HUMH pernepryapy (0coOJIMBO pECIOHCOpilO, MO0 3a XapakTepoM BHUKOHAHHS HE BiANOBizae
«TPUMITUBHUM BHMOTaM €CTETHUKHM 1 PeiriiHOTO BHpas3y») Ta cTaH LEPKOBHOTO criBy B [amuumHi
3YMOBJIIOBAJIH MOSIBY HU3KH TBOPiB, 30pi€HTOBAHHUX HA MOMIpHI BUKOHABCHKI MOKJIMBOCTI.

IcroTHOTO 3HAYeHHsS B YTBEpIKEHHI MEPIIOTO HANMPSIMKY HaOyBa€ OCMHCIICHHS CreHU(iKH
BCEHAPOJHOTO (3araikHOHAPOTHOIO) CIIBY, 10 (DPYHKI[IOHYBaB y IBOX CBOIX PI3HOBHIAX: CAMOJIIBKA,
AKy TaKOXX Ha3WBaJld YW JAKIBKOIO Ta epycannMka. llepmmii pisHOBHZI OOrociayx00BOTo CHIBY
chopmyBaBcsi y cdepi OCBITHBOI IMMIATOTOBKH JSKIB 1 IIEPKOBHO-CITIBOYUX KanupiB. JIAKiBCbKuMit
IHCTUTYT y TOW dYac, K 1 3apa3, )KOZHMM YHHOM HE MHCIHMBCS SIK «BHUKOHAaBCHKHIT». Bim nsKiB
BHMarajocs HacamIiepel 3HaHHS PHUTYaTiB Ta TONIUPEHWX Yy Til YW IHIIIA MICIEBOCTI PO3CIIBIB.
Tpanuii IIKiBCAKOTO CITIBY MOTJIN OyTH 30pi€HTOBaHI BUHATKOBO Ha B3IPIli MUTPOIOINYINX XPaMIiB,
a00 Ha JOKaJIBHO-PETiOHAIBHI OCOOJIMBOCTI HApOTHOTO iHTOHYBaHHA. Ha i OCHOBI JOCIITHHK
1epkoBHOTO ciiBy @. CTemKo ak[eHTye yBary Ha TOMY, 10 CaMOJIiBKa € OJHOTOJIOCHM a00 TypTOBUM
YHICOHHUM CIiBOM CIIOKiHHOTO Xapakrepy [12], ne nmpu peunTarnii 01HOTO 3ByKYy Y BEpXHbOMY I0JI0CI
y BCIX IHIIMX TOJIOCaX BiH JYOINOETHCS, IO HAJa€ MENONWIIl CTAaTUKW W alellioe 0 CTIMKOCTI i
CTBEPAHOTO XapaKTepy MPOTrOJIOIIYBaHOTO TEKCTY.

3a cBimuenusMu H. KocTiok, «camoiiiBKay He € BHHSATKOBO OZHOTOJIOCHM CITIBOM, a IIIBH/IIIIE
BapiaHTOM 0araToroyiocoro po3criBy ASKIBCBKHX HACIIBIB, 3aBUCHHX HAIlaM’sITh 3pa3KiB i3 PyKOIHCHHUX
ipmonorionis [9, C.18]. K. 3Bapuuyk 3a3Hauyae, IO CaMoOJiBKa SIBJsIE COOOIO 1HIAMBINyaJbHUHN
BUKOHABCHKMI1 CTHIJIb KOHKPETHOT'O CITiBaka B KOHKpeTHiit cutyaii [2]. JI. KusHoBCcbKa cTBepmxKye, o
«caMyiliBKa» — IOLIMPEHa y TPEKO-KaTOIMLBKUX XpamMax Ha noyatky XIX cT. MaHepa CHiBy, 3aCHOBaHa
Ha PEYNUTATHBHOMY PO3CIIBi, 3 HHU3XITHUM TEpIlieBUM a00 CEKYHIOBHM XOJOM HANpHUKiHIN (pasu
(3aiimae 1-2 TakTH) 3 HaCTHM 3aKiHUEHHAM Y KaJCHII1 TOHIYHOIO TEpIi€l0 y HaWBUIIOMY roioci. Takuit
cnocid cmiBy OyB NpOCTUM Al BUKOHAaHHSA 1 HE BuUMaraB (axoBOi MiATOTOBKH, TOX IIUPOKO
BHKOPHCTOBYBABCS, 0COOJIMBO B HEBEJIMKUX MiCTeuKax i cenax [6, C. 67, 92.].

€pycanuMmka X HaBIakW, Oyja MPUCTOCOBAaHA A0 0AaraToroyiocoi BUKOHABCBHKOI MPAKTHKH Bil
TPUTOJIOCCS JI0 ceMmurosioccs. [Jist Hel BayIIMBUM OyJIO CIIBBIJIHOIICHHS MApPTii, 3arajbHe 3BY4YaHHsS Ta
TemrioBi mapamerpu. 1. bakaHChKUiA, K SICKpaBUi MpPEACTaBHUK MOOYTYBaHHS €PYCATUMKH Y XOPOBil
JQYXOBHIH TBOPYOCTi, CEpeA MUTOMHX 1i BIACTHBOCTEH BHOKPEMIJIIOE 4iTKe NO(QpPa3oBe IAMXaHHS,
HaOJVDKEHHST 0 TICAIMOJIMHOTO YHWTaHHS, CIelu(ivYHICTh PUTMIYHOI oOpraHizaiii, 0 BUMarae
MOOUITFHOCTI METPO-PUTMIYHOTO YyTTS y CIHiBaKiB, IEBHY «PIBHOMPABHICTH TOJIOCIBY» 13 MOXIUBICTIO
BHOKpPEMIIEHHS 13 3arajbHOi (DaKTypH 3ByYaHHS TOJIOCY MPOBITHOTO CHiBaka (TOOTO TojoCy, B SIKOMY
posramoBana apreHTHYHA Menois) [1, C. 12]. BiracHe po3yMiHHS BUKOHABCHKUX CHJI €PYCAITMMKOBOTO
Oararoronoccst baxkanceknii momae tak: «CKiag cero 7 TOJIOCOBOTO IEPKOBHOTO XOpa BUXOIWTH ITiCIs
Hamoi nyMkd Ha cmigyrouwmii: 1. Ilpum, ronoc Myskeckili, TeHOp, Bemydiil menofiro. 2. Bryp, romnoc
MY>KECKii, TeHOp, iMydnid 3-MH 0 MEJOil i YacoM CXOIuThes 3 OacoM. 3. JIMIIKaHT, TOJIOC AUTSYHH,
unisono ixy4nii 3 npumomM Sopr. 4. Jlumkant, rojoc auTsaauit, Alt, inxy4nii unisono 3 TeHopom. 5. Tenop,
rOJIOC MY>KECKil, TPHMAIOUUi TOMiHAHTY BEPXOM I10 HaJ IPUM, OJHOTOHHO TOMY JOHECEHHH. 6. AJIBT,
rosoc gutsunii Alt, igydumit unisono 3 TeHopom. 7. bac, romoc Myskeckiif, igyunii yacto 3 BTypoM, a
JICKOJIM Mae cMilti ckokH ckami 1-4-5» [1, C. 74]. Bin nae aeranbHe apryMeHTYBaHHS ACSIKUX TEMIOBUX
napamMeTpiB 3 epe0aueHUM IMUPOKUM aCOPTHMEHTOM BHKOpUcTaHHs — Bia Largo no Allegro [1, C. 71].
3rigHo cmocTepexkeHb bakaHCchKoro, €pycanmMka JroOyBanack B Sola-X, 4ucTux abo IyeTOBHX, y
HECTIO/IIBaHIM MOsIBI TOBHOTO XOpYy.., B HaciimyBaHHI ¢pa3 (ayke cTrapoi 3a0WTKH), a TaKOX Yy
MOHOTOHHO T'YSIOMY TEHOPI 10 BEPX MEJIO/Iii IIEPEeBaXKHO HA MPUMI JIOMIHaHTOBOI rapmoHii [1, 72-73].
Hororpadiuno 31aBHa BOHA 3amucyBajiacs B OJMH ToJioc i3 00OB’sI3KOBMMH BKasiBkamu Solo, Sopr.,
Bass, duo, Bci [1, 71]. 3aramom, y My3udHiil TKaHHHI €PYCAIMMKH TIEPEBaXKa€ JiaTOHIKA, a MiAr0JIOCKH
Ta €JIEMEHTH IeTepo(OHHOIO BUKJIAAY NMPAKTUYHO YHHKAIOTHCS: 1HKOJIM B YHICOH MOIJIM CXOAUTHCS
anbT 1 6ac abo TeHop i 6ac. 3pigKa JOIMyCKAIOTHCS MPOXIiJHI Ta JOMOMDKHI JIaTOHIYHI Ta XpOMaTHYHI
3BYKH Y CEpelHIX ToJlocax, SIKIIO BOHM JOMOBHIOIOTH KOMIUIOMEHTapHO PyX MEJIOAil y BEpXHHOMY
romoci. [loka3zoBo mpu 1pomy, mo cam Il. bakaHChKMii KOHCTAaTye SIK CIIOPiIHEHICTh TOHSTH
«CaMOJIIBKa» Ta «EPYCaJMMKa» Ha OCHOBI BUKOPHCTaHHS TBEPIKECHb «CaMOJIIBKa Ha €PYCATUMKY» Ta
«EpycaMMKa Ha CaMOJIBKY», TaK i HaJiae iM IPUHIMIIOBO BiIMIHHUX O3HAK.

Ta Bce x meBHy ponb y (OPMyBaHHI CTHJIICTHKH JTyXOBHO-XOPOBOi MY3WKH TaJIMLIBKUX
KOMITO3UTOPIB BiAirpalii # 1HIN YMHHHUKH, Cepell SKUX BHOKPEMITIOETHCS BIUIMB TaCTPOIIOIOUYHX
BUcOKonpodeciiinux konektusiB (YkpaiHcbka pecrnyOiikanchbka kanena O. Kommwis, YxkpaiHcbkuit
Hannrinpsacekuit xop . KoTka). Penpe3enToBani HUMH JTITYpriiiHi Ta IapaIiTypriiiHi TBOPH, HAITHCAHI
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NEPEBAXXHO HAATHIIPIHCHKUMH KOMIIO3UTOPaMHM, 3aXOIUTIOBAIM BUCKHM IpOQecioHali3MOM, 110
BiJIYyTHO BILTUBAJIO HA KPUTEPil OMIHIOBaHHS BJIIACHUX TBOPYMX 33/[yMiB i BHKOHABCHKOTO PiBHS HaBIiTh
NPOBIOHNUX KOJEKTHBIB Kpato. llpuramaHHMi LM TBOpaM CHHTE3 AaBHIX MPUHLUIIB PO3CIIBY 3
0araToroJocuM BUKJIAOM (B TOMY YHCHI H 3 ITiIrOJIOCKOBO-TIOJI()OHIYHUM 0araTorojoccsiM TypTOBOTO
CIiBY), & TAKOX IHTOHALIMHICTIO HAIlIOHAJIBHOI HAPOAHOITICEHHOT TBOPYOCTi OyJIM YaCTKOBO MEPEHHATI
TaJMLIBKIMU KOMITO3UTOPaMH, 3yMOBIIFOIOUH BiJUyTHE OHOBJIEHHS 1X TyXOBHOT TBOPYOCTI.

BaxnuBo BiI3HAYMTH, IO KOMIIO3UTOPCHbKA TMpPaKTHKa B MAUISHII JyXOBHOI MY3HKH
po3BHBaNacad MEPEBAXKHO HAa OCHOBI KAaHOHIYHUX JKAHPIB XPUCTHUSHCHKOro o6psmy. o Ttakmx
Haitgacrime BigHocumacs «JIitypris» abo «Cnyx6a boxa», a Takox BIHYaHHSA 1 TaHAXU/IA.

3BepTarounch A0 AeiHIMii MOHATTS «ITYpPris», BAPTO 3a3HAYUTH, ITI0 [1€ BU3HAUCHHS ITOXOIUTH 3
cTapofaBHBOI ['pertii 1 03Hauae BCsKE IO JIFOIMHH, SIKe POOUTHCS Ha KOPUCTH LUIOTO HapoAy (TOJaToK,
JICCATHHA, TIPHUHOIICHHS >kepTBH [€Bp. 8:6; 9:21])...), ToOTO TpoManachKy ciayk0y. B amocTombchbki gacw
JITYpTist Majia Ha3By «JIaMaHHS XJ1i0a», ad0 «aramay (3 TperbKoi agapé — «Beueps mo0oBi»). [lounHaroun 3
IV cT. crmoBo «ITYprishy CTaj0 TEXHIYHUM BHUPA30M IS €BXapPHUCTIHHOTO YKEPTBOIPHHOIICHHS, TOOTO IS
o3HaueHHs1 Ciy>x0u Boxoi sk ycTaneHoro 3a CTpyKTyporo LMKy, B sKiii Borosi BifnaeTbest HaiiBHIIA YeCTh 1
MIOKJIIH Yepe3 MOJUTBH, IMiCHI, TMHMHH Ta HaWTOJIOBHIIIE Yepe3 NpuHoIeHHsT beskpoBHoi xeprBu HoBoro
3aBity — xuiba i kposi Icyca Xpucra. [Ipu npoMy BapTo Bi3HAYMTH, IO Y MIMPOKOMY 3HAYCHHI JHTYPIis
OXOIUTIOE BCi TyOmiuHi BusBH OoromounTaHHA cB. LlepkBH, a y BY3bKOMY — OOMEXYEThCS JIHIIIE
€BXapHUCTIHHIM *kepTBorpruHOIIeHHsM (Cry>x00t0 boxoro) [11].

Jlo KoMITOHyBaHHS HAHOUTBIT BXKUBAHOI B IIepKOBHOMY poili JliTyprii ¢B. IBana 3omoToycroro,
3BepTaNoCcs 0arato TalMIbKUX KOMIO3UTOpiB, 30Kkpema [l baxancekunii, O. HwkaHKiBCHKHUH,
M. Koniko, B. Matiok, C. JliogkeBuu, JI. Ciunacbkmii,  f. fpocnaBenko, U. Kumakepwuy,
T. Kynunacekuii Ta iH. LlikaBo, mo iCHyIO4l B CYCHINBCTBI TOrO 4acy akKTHBHI AMCKYCIii IIOJO
HaINOBHEHHS 1 TPUBAJIOCTI caMOTro OOpSy JITYprii, MPUHLMIIOBO HE BIUIMHYJM Ha CTPYKTYPY BiMOBIAHUX
TBOpiB. Jl0 TOrO K, YTBEP/DKEHHS KaHOHIYHOI YMHOIIOCIIOBHOCTI IMpOBiHIiaTbHUM CHHOJIOM BOCEHHU
(1891) 1 «Tunikom» 1. Jlonpautpkoro (1899), sik i OCTYIHI sl O3HAMOMIICHHS! HOTHI BHJAHHS 3 1HIIHX
PETioHIB, CHOHYKAJIX A0 JOTPHMaHHS BXKE yCTaJIEHUX HOPMATUBIB aBTOPCHKUX IMKIIB. B HUX mepeBaxHO
OXOTUTIOBAIMCH HE3MiHHI MICHECIIIBH, X04Ua y ACSIKHX BHIAIKax OyJIo 3alydeHO U 3MiHHI, SIK-OT Tpormapi,
KOHJak# 1 mpokuMHH. 111010 BUKOHABCHKOTO CKITaay, TO BapiaHTH BHKJIAy Takok Oynw cTaOLTEHUME:
JIBO-, TPH- 1 YOTUPHUTOJIOCI TBOPH ISl OMHOPITHAX a00 MIIlTaHUX XOPIB.

CrusticTidHa BiAOBITHICTG JITYPTiHOI TBOPUYOCTI Big3HAYaNacs TOCTATHHOIO TTOMiPKOBAHICTIO.
Kommosuropn sk cTapmoro MOKOJIHHS, TaK 1 MOJIOJAI MHTII y OUTBIIOCTI BHITAAKIB JOTPHUMYBAJIHCh
yCTaJleHX B PETiOHI TP/l 1 Ha IIbOMY K TPYHTI JJIEMOHCTPYBAIIH Pi3Hi TBOPYi pe3yibTary. BusBieHHS
IHIMBITyalbHIX  KOMIIO3UTOPCBKMX pUC TOTO dYacy BifioOpakalmo TMO€IHAHHS  JHTYpriiiHOI
KOHCEPBATUBHOCTI TOPSJ i3 3alydeHHSM HapOIHOIICEHHHX 3ac00iB My3WYHOI BHPA3HOCTI, a TaKOXK
3aXiHOEBPONEHCHKIX €JIEMEHTIB MY3UYHOTO MOBJICHHS, SICKPABO BHCBITJIIEHOTO y JOMIHYIOUMX BEpCisiX
PO3BUTKY PETIOHAIBHOTO HEPKOBHO-CIIIBOYOrO CTHINO. «B ramuupkiid my3uni, — numre O. Kozapenko, —
KOXKCH 13 KOMIIO3UTOPIB MaB CBill CTHUJIBOBUN OPIEHTHUDP, SKUM KHUJIAB JOJATKOBHN ECTCTHYHHIA
“BiZICBIT” Ha 3arajbHy KapTHHY TBOPYOCTI MHTIIS, IIPH 4OMY Iie OyJO HE MeXaHiuHE BiITBOPEHHS
MEBHOI MaHEPH UM CTWIIIO, & OPHUTiHAIBHA TBOPYICTH, “BiIbHE MIMPSHHSI B 00paHOMY €CTETUYHOMY
MPOCTOPi, IO YacTO-TYCTO 30aradyBajo camy CTHJIEOBY MOJEIh YKpaiHChKOi My3WdHOI cerecii» [7,
C.164]. Ha cdepy 6orocay>k00B0i TBOPUOCTI UITKO MPOEKTYIOTHCS 1 criocTepekenus JI. KusHoBchKo1
110710 CTIBICHYBaHHS MOPS] 3 BUPA3HUMH POMAaHTHUYHUMH TEHACHLISIMH CTPEMIIIHHS 10 «00EpEx HOro
OHOBJICHHS» MY3M4YHOI MOBH. Bingrak, ynponosx mneprioi HOJ0OBUHH XX CT. «PO3MEKYBaHHS
TEH/ICHIIIH POMAHTUYHOTO MUCIEHHS, 3 OpIEHTAIli€l0 Ha Pi3HI XYA0KHBO-ECTETUYHI ETATOHM»
03Ha4yaJl0 «IPOJOBXKEHHS PEriOHANBHOI Tpaaulii, YeproBUi eTanm HEepeTBOPEHHsS CTapOraIMLbKOI
MiCEHHOI Ta LEPKOBHOI TpaAMLiH, 3400YTKIB “TIEPEeMHUIIIbCHKOT LIKOIH ™, ajle BXKe Yy OLIbLI CKIaJHUX
obpazax, nopomkenux fin de siecle ...» [5, C.140-141].

3a1yisi BUSABICHHS JWHAMIKH TBOPYOI'O TNPOLECY BAXIJIMBUM € HE TiJIBKH XPOHOJOTIYHO-
JMHIAHMNA maxig 1o oOpaHMX Ui aHaji3y TBOPIB, aje W CIOCTEPEkCHHS 3a CIIBBIHOIICHHIM
OanaHcy MiX pI3HUMHU TCHICHLISAME y 1iH cdepi. ToMy iHTEpec BUKIMKAIOTH 3pa3KH, IO HAJIeXKaTh 10
KOHIICIIIIHHO PI3HUX CTHJIICTUIHUX HANPSIMKIB — Bil BKpalk KOHCEPBATHBHOIO, TPATUIIIHHOTO IS
IIEPKOBHO-CITIBOYOTO CEPEAOBHINA 13 MPUCYTHIMH HAPOTHOMIICEHHUMH €JIeMEHTaMH, IO BigOWBaIIO
MOMIPKOBaHI 3anmuTH NapadisuIbHUX XOpiB aX IO BHPA3HO aBTOPCHKOTO CTHIIO, i3 3alydeHHSIM
3100yTKIB 3aXiIHO-€BPOICHCHKUX 3HAKOBUX CHCTEM, IO CYKYIHO ()OPMYBAJIO PiUMILE CTUIHOBOTO
OHOBJICHHS XOPOBOI JIiTypriifHOT nmpakTuku B ['ammuuHi kiHs XIX — meprmoi monoBuHN XX CT.
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BucnoBku. OTOX, CycCIIbHO-peNliridiHa cutyaris B [ammdauHi 3yMOBHJIa BiANOBITHHUN piBeHb

IIEPKOBHO-CITIBOYOI OCBITH Ta CTBOPHJIA CIIPUATIMBI YMOBH IS PO3BUTKY JITYPrifHOIO XOPOBOTO CTHUIIO.
Lle nepenbaydano NMpaKTUKyBaHHs CaMOJIIBKOBOTO BUKOHAHHS y TIO€/IHAHHI i3 BATOMUM BILUTHBOM CBITCBKOTO
Ta 3aMpoBaPKEHOr0 B IIEPKBaX XOpOBOro OaraTtoronoccs. Ha 1miii 0CHOBI KOMITO3UTOPH TBOPHIIM OLIBIIICTh
OorociryKOOBHX LMKIIB /Ul BUKOHAHHS HamiBIpodeciiiHIMKI XOpamu 1 JMIe He3Ha4YHa KUIBKICTh TBOPIB
BUSIBIISUTA CYTO IPOQECiiiHi BOKAJIBHO-XOPOBI KOHIIENTH aBTOPCHKOTO BTUICHHSL.
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