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ASSESSMENT OF THE ELECTRIC POWER SYSTEM POWER LOSSES
TAKING INTO ACCOUNT THE PASSIVE PARAMETERS OF

TRANSFORMERS
Arakelyan V. P.
Ph.D., Associate Professor
National Polytechnic University of Armenia,
Institute of Power Engineering and Electrical Engineering,
chair of Electric Power Engineering,
Republic of Armenia, Yerevan city, Str. Teryan 105, Yerevan 0009

Abstract. Introductory speech on the research topic: When studying the modes of electric
power systems, the parameters of the mode and scheme are distinguished. Schema parameters refer
to generic network parameters. Generalized parameters of the electrical network- impedances and
admittances of power lines and transformers. System scheme parameters are divided into active
and passive. Passive parameters are the longitudinal and transverse parameters of power lines,
transformers. One of the important technical and economic indicators of the electrical system is
power losses. When studying the system modes, it is necessary to take into account the influence of
the longitudinal and transverse passive parameters of the transformer circuit on the losses. The
purpose of scientific research:

Assessment of power losses in the electric power system, taking into account the passive
parameters of transformers. Calculate the losses of active and reactive power, evaluate the change
in power losses due to the longitudinal and transverse passive parameters of the transformer
circuit. Description of scientific and practical significance of the work: Scientific value of the
work: A new approach to assessing power losses has been introduced, based on new formulae for
calculating loss coefficients, using the Z-matrix of generalized parameters, and the influence of
passive parameters of transformers. Practical significance: provides versatility for calculating,
analyzing and evaluating power losses in transmission electrical networks, taking into account the
passive parameters of transformers. Description of the research methodology: Taking into account
different types of modeling of transformers of modern electric power systems, the complexity of
network schemes, matrix theory, numerical methods for solving system mode equations, new
formulae for calculating, estimating and structuring power losses are obtained, taking into account
the passive parameters of transformers. Main results, conclusions of the research work: The
research was carried out on a macro-model of the electric power system of Armenia. The analysis
shows that the proposed formulae are applicable to transmission electrical networks. Changes in
nodal powers, power loss coefficiens, power losses due to passive parameters of the system
transformer scheme are estimated.

The value of the conducted research (what contribution of this work to the relevant branch
of knowledge): The proposed approach expands the scope of transformer parameters in the
calculation and analysis of power losses. Practical significance of the results of work: The
obtained new formulae for power losses make it possible to comprehensively analyze the structure
of losses, identify foci, develop organizational and technical measures to reduce them, and solve
problems of voltage regulation.

Keywords: electric power system, transformer, passive parameter, power losses, matrix,
norm.

Introduction. In modern electric power systems, electricity production is
growing at a fairly high rate. From this point of view, one of the main technical and
economic indicators of the system are power losses and their calculation, structuring

according to the main structural elements of the network, comprehensive analysis,
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evaluation, development of organizational and technical measures to reduce losses
and normalization. Two winding transformers are one of the most widely used system
elements. When calculating the modes of the electrical system, transformers are
mainly modeled by equivalent circuits of the I' -form and ™ -form. ™ -form equivalent
circuits of transformers are widely used. The Z-matrix the generalized parameters of
the electrical system is formed on the basis of the passive parameters of the ™ -form
equivalent circuits of transformers and power lines. The representation of the passive
parameters of transformers is important for solving the regime problems of the
system. Currently, there are no universal formulae for estimating power losses in the
system, taking into account the passive parameters of the transformer.

Literature review. When calculating the modes of electric power systems, two-
winding transformers are modeled by the following equivalent circuits [1-7].

Fig. 1. I'-equivalent circuit of a transformer

From (Fig. 1.) for the currents of the primary and secondary windings of the
transformer, we obtain:

f'p=}’pp'Up+Yps'Us, (1)

I = Yop - Up +Y, - U. (2)

[f'plz[vpp Yps]_[%l

fls Yoo Yo U, . (3)
where self and mutual admittances of the transformer are determined by the
following expressions:

or in matrix form.

Vo + V2
f= “
Yss YTr. (5)
YT
Yps = _TrJ (6)
KTI’
YTr
¥, =--". 7
sp K'ﬁ- ( )

where X ':r"r-complex value of the transformation ratio of the transformer.
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We write the matrix equation (3) as follows:

I=vy'-U (8)
where ¥’ -matrix of passive parameters (admittance matrix) of the I'-equivalent
circuit of the transformer,

U. the voltage vector of the primary and secondary windings of the transformer.

= ‘3’]
< Q)
U= U"l
Us ], (10)
r _ Ypp Yps
Y [ysp Yos 1 (11)

Taking into account the notation (4) - (7), expression (11) will take the
following form:

Yrr+¥h,  Yrr
yT = Kfy K;r
¥rr
- Y.
Krr ” (12)

We represent the matrix equation (8) in the form of a complex impedance, we will
have:

U=2z"-1 (13)
where Z' - matrix of passive parameters ( impedance matrix) of the I'-equivalent
circuit of the transformer.

(Yt = Zr. (14)

Fig. 2. ™ -equivalent circuit of a transformer

The corresponding (Fig. 2) matrix equation (8) will have the following form:
I=v"-U (15)
where Y"- matrix of passive parameters (admittance matrix) of the ™ -equivalent
circuit of the transformer.

YTr + Y;fr - KTr ’ YTr
_KTr'YTr Kf?"r'(yi‘“r—l_yj;jr) . (16)
We represent the matrix equation (15) in the form of a impedance, we will have:

YT =
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U=z7-1 (17)
where Z"- matrix of passive parameters (impedance matrix) of the ™ -equivalent
circuit of the transformer.

(};rr)—lzzrr. (18)
Calculation and estimation of losses in the form of (12) W (16) passive
parameters of the transformer causes difficulties and difficulties in application,
formation of the Y-matrix and obtaining the Z-matrix of generalized parameters of
the electrical circuit of the system.
Therefore, it is necessary to improve the representation of the passive
parameters of two-winding transformers for complex analysis.
Aim of the Research. To estimate power losses, it is recommended to use:
1. I' -form equivalent circuit for modeling transformers.
2. Calculated powers, due to passive parameters of transformers.
3. New formulae for calculating losses.
Main Body. Let us assume that the electric power system (EPS) consists of M
+ 1 nodes (see Fig. 3).

O (r+1]
— @ —— 7 r+2
— -~ T -
1 M
U Us
01 | U,=u,

Fig. 3. Equivalent scheme of the EPS with the Z-form

It is supposed that the powers of the power plant nodes (0, 1, 2,..., I') and load
nodes (I' + 1, '+ 2,..., ' + H= M) are given. The electric power system consists of
M+1 nodes. The node with index "0" 1s selected as the slack node. In this case, the
equation of state of the electrical system in the Z-form takes the following form [8, 9,
10]:

U1= UoB"’ Z11'j1+212'j2 +"'+21M"in{:
Uz = UoB"’ Zz1'j1+222 ’ ‘iz toe Ly j.w
Uy=Usg+ Zyyy 1, + Zyps - Ty + -+ Zpgps - Iy (19)
where Uos, Ui Uz Um. complex voltages of nodes 0, 1, ..., M of the electrical
system,
L L, Iu- complex currents of nodes 1,2, ..., M of the electrical system,
Zia, .. Zam Loy Zam . Zmi- mutual impedances of independent nodes of the
electrical system,

Z11,Z22 . Zum- self-impedances of independent nodes 1, 2,....M of the
electrical system.
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The nodal equation of the electrical system (19) in a compact form takes the
form:
U=Uyg+2Z-1 (20)
where Uos is a multidimensional slack voltage vector of the electrical system,
Z - nodal complex matrix of self and mutual impedances, due to the
longitudinal and transverse passive parameters of power lines,
U - multidimensional vector of the complex voltage of independent nodes of
the electrical system,
I-multidimensional vector of the complex current of independent nodes of the
electrical system.
The system of equations (19) is also represented in the following form:

U =Up + 2551 Zi;- 1), i=12..M Q1)
For the loss formulae, we obtain [10].
Mp = 22, Xjta Kij Ry, (22)
Mo = X2, Xj=i Ky - Xy, (23)
where Xu is called the loss coefficient determined by the passive parameters of the
power lines.

1
77 vy [P B+ Q@) - cos(Yu = vuy) + (B Q= P @) - sin(Yus —vup)l (24
Let's represent the equivalent scheme of the EPS (Fig. 3.) in the form (Fig. 4.):
Taking into account the presented transformer equivalent circuit (Fig. 5.) for the
calculated power of the node, we obtain:

K

sub _ ¢ _ Tr _ Tr
Sa - Sa AS! 'ﬁsleak! . (25)
“Tr Tr Krr
r z z. e
Tt Sron iy
O—{ [ —H ) I
Ko Z0 ., K
—— —fm {0 [ TED
HT ZT z 7" KI‘
o—D—— D o
K, " Z Ky
—.1 ‘—': IW_ o B { ! ___.:—EE:—
U, U,
0
U, =u,

Fig.4. Equivalent scheme EPS in Z-form, taking into account the parameters of
transformers
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Transformers are modeled according to the I'-equivalent circuit.

K.irr Tr
i @ Z .
[] Y-irr

Fig.5. I'-equivalent circuit of a step-up transformer

K:r Tr
i Cﬁ: Z .
Jv

Fig.6. I'-equivalent circuit of a step-down transformer

. . T
where 45" -power losses of the step-down transformer are due to the impedances i,

ASioai- step-down transformer leakage is due to admittance v (power loss in
steel core).
Taking into account the presented transformer equivalent circuit (Fig. 6.) for the
calculated power of the node, we obtain:
S5ub = S, + ASTT + ASIT,, (26)

where 25! _power losses of the step-up transformer are due to the impedances %,

AS[ ke step-up transformer leakage is due to admittance v ( power loss in steel
core).

When using transformer modeling circuits, for the presented EPS equivalent
scheme (Fig. 4.) loss formulae (22) and (23) take the following form:

ngb = E:LEM K - R;

=it R (27)

M3 = DL ZJL K5 - Xy, (28)

where ¥3°- loss coefficient due to passive parameters of power lines and
transformers.

Kl_s-}_ub - ﬁ [(psue - Pjsub +Qsub - stub) - cosy,; + (%sub - Qsub — psub _Q;'ub} - sin llbu:'j]- 29)

Psub = Re (Sis'ub), (30)

o= = Im (570) o

The vectors of active and reactive power of independent nodes of the electrical
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system are presented as follows:
P=I[p, P, .., PM], (32)
=[Qn Q2 . Qul (33)
(32) I (33) expressions for the calculated power of the electrical system nodes will
look like:

Psub [Psub’ Psub’ . Pﬂs;ub , (34)
qub [qub stub’ . Q_fob (35)

Let us estimate the change of the power in node usmg the Euclidean norm of
vectors [11], i.e.

APl = |ZiL,1AP] ’ (36)
laell, = [ZL,laql (37)

The change in loss coefficients is estimated by the Euclidean norm of the loss

matrlx [11] 1 c.
|| ”2 :_lrl | (38)

The study was carried out on the macromodel of the Armenian EPS. The simple
iteration method is used to determine the power flow.The results are presented in
tables. The Hrazdan Thermal Power Plant (index “0”) is represented as the slack
node, the Yerevan Thermal Power Plant (index “1”’), the Armenian Nuclear Power
Plant (index “2”) are the generator nodes.

Table 1 Voltages

node,i U, kv |U, |, KV Yo, °
0 220+H0 220 0
1 211.8832-16.2059 211.974 -1.6777
2 214.6686-12.9924 214.6895 -0.7986
3 210.353—8.3088 210.517 -2.262
4 210.4592-17.8454 210.6054 -2.1348
Table 2 Voltages in the presence of passive parameters of transformers
node,i U, kV LARSRY Yo, °
0 220+H0 220 0
1 206.8961-5.7222 206.9752 -1.5842
2 208.9478-2.3068 208.9606 -0.6325
3 206.1834-77.9452 206.3364 -2.2068
4 205.4257-17.4004 205.559 -2.0632
Table 3 P- vectors
P Py P £ Py
MW 240 390 867 585
Psub Pfub stub Pasub P‘Lsub
MW 239.1444 388.2173 873.2892 588.5188

ISSN 2663-5712
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Table 4 Q- vectors
Q Q, Qs Qs Qs
MVAr 148 241 650 439
qub qub stub Q??'ub Q:ub
MVAr 119.9535 182.8176 808.6308 545.8148

Table 5 K-matrix elements, 4°.

N> =16.3366 MW, 0=81.4332 MVAr

Kij 1 2 3 4

1 1.7694 2.8402 -6.8121 -4.5968
2 2.8402 4.5601 -10.9187 -7.3682
3 -6.8121 -10.9187 26.495 17.8758
4 -4.5968 -7.3682 17.8758 12.0607

Table 6 X matrix elements, 4°.

e =24.3835 MW, 1e=120.1158 MV Ar

Koo 1 2 3 4
1 1.6709 2.6522 -7.1385 -4.8349
2 2.6522 4.217 -11.1892 -7.5791
3 -7.1385 -11.1892 332713 22.5233
4 -4.8349 -7.5791 22.5233 15.2473
Conclusions.

1. The change in the nodal powers of the electric power system due to the
passive parameters of the transformers is: [[API[:=0.52%, 14Q[1:=24.2%.

2. The change in power loss coefficients due to the passive parameters of the
transformers of the electric power system circuit is: [1AK[1,=22.29%, change in active
power losses All=49.25%, change in reactive power losses Ale=47.5%.

3. The obtained new formulae for power losses allow calculating, evaluating and
structuring losses in transmission networks according to the passive parameters of the
system scheme: lines, two-winding transformers.

Prospects for further research.

» Research of the calculation of power losses in system-forming electrical
networks, taking into account the passive parameters of power lines and
transformers.

» Research on voltage regulation in transmission networks.
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STRATEGY FOR IMPLEMENTATION OF INNOVATIVE SERVICES IN
HOTEL CATERING ENTERPRISES OF KHARKIV REGION
CTPATETIIS BIPOBAKEHHS IHHOBAIIIMHUX MMOCJIYT Y HIIINPUEMCTBAX
XAPYYBAHHA I'OTEJIIB XAPKIBIIMHU
Csinyo K.B.
0.m.H., npoc.
ORCID: 0000-0002-0175-7756
Xapxkiscokuil HAYyioHANbHUU YHIBepcumem micbko2o 2ocnodapcmea imeni O.M. bexemoasa,
Xapxis, eyn. Mapwana bascanosa, 17, 61002
Mamuenko JI.€.
K.M.H., OOYeHM.
ORCID: 0000-0003-2519-043X
Hayionanvnuil ynisepcumem xapyosux mexuonoeii, m. Kuis, yn. Bonooumupcoka, 68, 01601
3aropyiiko /I.B.
Mmazicmp
IHomoBuu T.A.
Mmazicmp
Xapxiscokutl HayioHANbHUL YHIBEpcUumem micbkoeo 2ocnooapcmea imeni O.M.bexemosa,
Xapxis, eyn. Mapwana bascanosa, 17, 61002

Anomauin. Y cmammi pozensnymo cmpameeiio ynpaeninus nionpuemcmeamu [PIT na
npuknadi mini-eomento «Puneesy (m. Xapxis). Haoano npukiaou pisHopieHeeux IHHOBAYIUHUX
YUKII8 3a OCHOBHUMU MUNAmu niOnpuemMcms, ki Haoaroms nociyeu xapyyeanus ¢ I1I'PI. Hasedeni
pesynomamu PEST- ma SWOT-ananizy oanu MoONCIUBICMb PO32NAHYMU 6CI NO3UMUBHI MaA
He2amueHi haxmopu ecepeOuni ma 3a Mexcamu niOnpueMcmed, AKi 6n1uearomy Ha ycnix. Bueuenns
cepedoguwa, 6 sKomy npayioe kage «Punecesy, Oae 3mozy 3npocHo3yeamu meHOeHyii, uo
3MIHIOIOMbCA, MA OONOMOSMU GKIIOYUMU IX Y Npoyec NpUuuHAMms pieHb O0lsl 8NPOBAONCEHHS
iHHOBaYilIHUX nociye y Kage.

Kniouosi cnoea: cmpameeis  ynpagninHs — NiONPUEMCMBOM,  THHOBAYIUHI — NOCIyeU,
RIONPUEMCMBA XAPYYBAHHS

Beryn. CydacHa ekOHOMIYHA CUTYyallisl B YKpaiHi JOKOPIHHO 3MIHIOE XapakTep,
OPUHLIMIIK Ta TMPOLEC YNPaBIiHHS MIJIPUEMCTBAMU TOTEJIbHO-PECTOPAHHOTO
rocriogapcrea (I'PT). Hepexiz[ BiJl JIUPEKTUBHO KEPOBAHOi EKOHOMIKH IOCTaBUB
nuTaHHs ynpaBiiHHA mignpuemctBamu [P sk cyO'exramu PHHKOBHX BITHOCHH.
PosocepezmcechTb HlI[HpI/I€MCTB I'PI" mix 14 nepxaBHUMHM 1 HeIEp:KaBHUMHU
CTPYKTypaMmHu, siKi J0ci 00'€qHYIOTh 2/3 yCiX MIAMPUEMCTB JAHOTO TOCHOJAPCTBA, 1
BIJICYTHICTh €IMHOTO KOOPAMHYIOUOIO OpraHy B CIpaBl pPO3POOKH OCHOBHHUX
HaMpsIMKIB ~ PO3BUTKY 3aJMIIAETHCA HEraTUBHUM SIBUIEM Yy pedOpMyBaHHI
YOPaBIIHCBKOI ~ CTPYKTYpH 1 CTBOPEHHSI OCHOBHMX  Ba)eliB  MHIATPUMKH
(GYHKIIOHYBaHHS PI3HUX TUIIB 1 (POPM BIACHOCTI MIANPUEMCTB.

EdexkTuBHa MisUIBHICTH MIANPUEMCTBOM 3HAYHO 3aJE€XKHUTh BIJI PO3POOKH
cTparerii ynpaBiiHHS mianpuemctBamu [P, pitounx y cydacHUX yMoBax
(BmKMBaHHA U 3a0e3reueHHs1 0€3MmepepBHOCTI X po3BUTKY). CTparteris ymnpaBiiHHS
nignpuemctBamu ['PI" moBUHHA NpPECTABIATH KOMIUIEKCHY CUCTEMY YIPaBIIHCHKUX
pillieHb, 110 BU3HAYAIOTh MEPCIEKTUBHI HAMPSIMKH PO3BUTKY MiANPUEMCTB, HOPMH 1
croco0u iX MJiSIBHOCTI B yMOBaX CYYacHOTO HABKOJIMITHBOTO CEPeOBUINA Ta

ISSN 2663-5712 12 www.sworldjournal.com
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NOPSAJIOK PO3MOJIITY pPECypciB Ajid JOCSATHEHHsS TMocTaBieHux Iieil. [luranns
BHUCOKOC(EKTUBHOI JISUTBHOCTI BHUPINIYETHCS MIANPUEMCTBAMHU  1HIUBITYaIbHO
3aJIe)KHO BiJl YMOB 1 00CTaBUH, IO CKJIAJIKCS, ajJi€¢ B OCHOB1 BChOTO € KIIOTITKA MpaIls
IIOJI0 CTBOPEHHS KOHKYPEHTHHX IiepeBar. XapakTep MIisSUIbHOCTI MiANPHUEMCTB
MOBUHEH BIJNOBIIaTH YMOBAaM PHUHKY, IO 3a0€3MEUy€eThCS SKICHUM Ta CBOEYACHUM
BUKOHAaHHSM YCIX BHUPOOHMYMX 1 YNPaBIIHCHKUX (YHKIINA: MPOTHO3yBaHHS,
MJIaHyBaHHS, OpTraHi3aiii, MOTHBAIlli, KOOpPJAWHAINI Ta KOHTPOJIIO, a TaKOXK
BIJIMOBITHUM PIBHEM CKJIAJJOBUX PECYPCHOTO MOTEHINany: KBaji(ikalii npariBHUKIB,
MarepiadbHO-TeXHIYHOI 0a3u Tomo. Y pas3l MNOpPYUIEHHS Takoi BIAMOBIJHOCTI
OUYIKyBaHOTO pe3yJibTary He Oyae [AociarHyto, omxke mignpuemcrsa [PI°
3a3HABATUMYTb 30UTKIB.

['otenpHO-pecTOpaHHUil pPUHOK Ta poOoTa B cdepl cepBicy Mae psf
0COOJIMBOCTEM, TOTENBHO-PECTOpAaHHA TOCIyra — TOBap HeopauHapHuid. [l Toro,
mo0 BCl BUHHUKAIOYI y KII€HTa MPOOJIEMH BHPINTYyBAIKUCSI ONEpaTuBHO 1 0e3
BTpydaHHs Bumoro kepiBauira mignpuemcts ['PI" (III'PI") moTpibHa koomeparris
JEKUTBKOX CIIyO0 TOTeN0 1, BIAMOBIJHO, KOOPAHWHAIlS Aiil MpaliBHUKIB PI3HUX
cneriagbHoCcTe. be3 HamaromkeHoi B3aeMoii pi3HMX CIYKO0 TpoOJeMy MIBHIKO
BUPIIIUTH HE BJACTHCSA, X0ua OUIBIIICTh MacoBux npodeciii B [II'PT" ne Bumararoth
BHUCOKIM kBanmiikaiii Bij mpariBHukiB. Came ToMy poOOTa MepCcoHaTy TOTeIN0, XTO
0e31Mmocepe/IHbO0 KOHTAKTY€ 3 KII€EHTaMM, BUMara€ yMiHHS 1 Oa)kKaHHS 3HAXOJIUTU
CHOUIbHY MOBY 3 CaMUMHU pI3HUMHU JIOJbMH. AHANI3yl0OUd pPIBEHb CEPBICHO-
BUPOOHMYMX MPOLECIB CIY>KOM PECTOPAHHOIO CEPBICY, HANATOJKEHUX Y MiHi-
rorento «PusieeB» (M. XapkiB) HEOOXIHO BIAMITUTH POOOTY MEHEIKEpPIB, SKi
MOCTIMHO BMBYAIOTh BUMOTH 1 MOTPEOU KITIEHTIB Ta 3A1MCHIOIOTh KEPYBaHHS rOTEIEM
BIIMOBIAHO 10 HuX. PobOora kade roredato — 1e CBOro poay Oe3nepepBHE
BUPOOHUIITBO: TOTENb Mpaitoe 24 ronuHu B 100u, 365 nHIB B polili. Y MEHEIKEpiB
po0oumii IeHb He HOPMOBAHUM 1 IPAKTUYHO 3aBXKIU OUTBINE 8 TOJAWH B JEHB (YacTO
10 70 roguH B TUXAEHb). PoO0OTa MeHeKepiB BIIPI3HAETHCS HEOOXITHICTIO YMIHHS
NpUMMAaTH MWBUAKI PILIEHHS 1 MOCTIMHO OYTH FOTOBUMHU /10 OY/Ib-SIKUX HECTIOA1BAaHOK,
a TOMY BUCOKMMH HEPBOBHUMH HaBAHTAXKCHHIMH.

Menemxep, 0 OpraHi3yroTh FOTENbHI OCIYTH, IOBUHHI YIIPABJIATH HE TUIbKU
CBOIMU CITY>KOOBIISIMH, aji€ 1 KJIIEHTaMHU, 1151 crerdika moCayT 1HIyCTpii TOCTHHHOCTI
BUPAXAETHCS B HEBIAIUIBLHOCTI Bia Jukepena 1 o0'exkra mociyru. [locmyru chepu
TOCTUHHOCTI BIAPI3HSIOTHCS MIHJIUBICTIO, 3MICT TOCIYTH 3aJIEKHUTh BiJ TOrO, XTO iX
HaJa€ 1 OpHu AKUX ymMoBaxX. MIHJMBICTh 1 KOJMBAHHS MOCAYr — TOJIOBHA NPUYMHA
HEBJIOBOJICHHSI, 110 BUCJIOBJIIOETHCS KIIEHTAMH Ha aJpecy I1HAYCTpli TOCTUHHOCTI.
Kpim Toro, menemxkepam mianpueMctB ['PI" moTpiOHO 4ITKO yCBIIOMIIIOBATH, IO
MpOIEC BIPOBAHKEHHS HOBAIIM € TMEBHOIO MIPOI KOH(MIIKTHUM Ta PU3UKOBUM,
OCKIJIBKHM Y XOJIl YIpPaBJiHHSA, K NPaBUIIO, MPOSBISETHCA (DAKTOP HEBU3HAYEHOCTI
pesyabTaTy. CydacHi cBiTOBI TpeHAHN po3BUTKY ['PI" cipusitoTh 301JIbIIIEHHIO JOXO/IIB
OIO/KETYy KpaiHHW, CTBOPEHHIO HOBUX POOOYUX MICIIb, PO3BUTKY 1HPPACTPYKTYpH Ta
30UIBIIICHHIO TYPUCTUYHUX TMOTOKIB. LIi mianprueMcTBa BUKOHYIOTH OaraToacIieKTHI
¢dyHKIIii B 00CITyroByBaHH1 rocte (pUCyHOK 1).

CooromHi B VYkpaiHi st e€(pEeKTUBHOTO BIPOBAKEHHS 1HHOBAIM Ha
nignpuemctBax ['PI" € 1 meBHi mepemkoau. IlianpueMcTBa MOXYTh MaTH HU3BKHMA
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pIBEHb 1HHOBAIIIMHOTO TOTEHIany, cJiadki (IHAHCOBI MOJKJIMBOCTI, HEIOCTATHIO
pecypcHy 0a3y Ta He3HAYHHM TOMHT Ha 1HHOBAIIWHY MPOMYKINIO Ta MOCTYTH. Takox
BIJICYTHICTh Ta HECTaua KBaJli(piKOBAaHOTO MEPCOHATY abo Omip iIHHOBALIMHUM 3MiHAM
3 OOKYy KOJIEKTUBY MiANPHEMCTBA HE CIPHUATUMYTh BIIPOBAKEHHIO 1HHOBAIH [1, 2].
Peanii cporojgeHHs BUMAaraioThb BiJl YKpPAiHCBKHX MIiJINPUEMCTB TOTEJIbHO-
PECTOPAHHOTO TOCMOJApCTBA 3HAYHOI 1HHOBAIIHHOT AKTUBHOCTI B YMOBax
3arOCTPEHHs KOHKYpeHTHOi OopoTebu. Ilpomy chopusitume  3acTOCYBaHHS
MporpecuBHUX (GopM 1 METOJIB OOCIyroByBaHHsS, IIPOBEJICHHS MOJEpHI3allii
eKcTep'epy Ta iHTep'epy 3aKialliB, BHKOPUCTAHHS BHUCOKOTEXHOJOTTYHOTO
obOnagHaHHs, J000py mpodeciiHOro TmepcoHaly, BUKOPUCTAHHS  IHTEPHET-
TEXHOJIOT1H Tomo. B Tabiuil 1 HaBOASATHCSA MPUKIAIA PI3HOPIBHEBUX 1HHOBAIIIMHUX
[IMKJIIB 32 OCHOBHUMH THIIAMH MIJIPUEMCTB, SIKI HAJAIOTh MOCIYTH Xap4YyBaHHS B
IITPT". Bce e mpuBalioe CMOKUBAYiB, CTBOPIOE IMIJIK CEpell TYPUCTIB, a TaKOK
3arocTpIO€ KOHKYPEHIII0 B Taiy3l, fKa, Y CBOIO 4Yepry, 3MYLIy€e IMiJIPHEMLIIB
IIOCTIMHO 3HAaXOJWTHUCh B TIONIYKY HOBUX IHHOBaIliMHMX mepeBar [1]. Jus
e(eKTUBHOTO BIPOBA/KEHHS Ta 3aCTOCYBaHHS 1HHOBAIlIA Cy0’€KTaM peCTOPaHHOTO
rocrojapcTBa He0OX1HO MPOBOAUTH e€(EKTHUBHE IIAHYBAHHS ISUTLHOCTI 3arajoMm Ta
MJIaHyBaHHS 1HHOBaMiitHOI mismbHOCTI. [lpuminenHs yBarm atmocdepi 1 au3aiHy
IIPUMIIICHHS 3aKJaay € 1HIIAM MPHKIAI0OM 1HHOBAIil y pecTopaHHoMmy Oi3Heci. Ha
ChOTOJIHI TEHJEHINT y Au3aiiHl 1HTEp €piB 3aKJIaJiB PECTOPAHHOIO TOCHOJApCTBA
CBIIYaTh MPO PyX JO CHPOIICHHS CTUJIIO, BIJIMOBH BiJI HaJMIPHOTO JEKOPYBaHHS,
rabaputHux mMeoiB [3, 4].

-— 3abe3neueHHs MPUPOTHOI MOTPEOH JIIOMHU Y XapuyBaHHI

MpUBa0IMBUH 1HTEp'Ep, BUIITYKAHE CEPBIPYBaHHS;
===) [IPUXUIHHE CTABJICHHS JI0 TOCTEH;
NpoJyMaHe MEHIO, 3 BpaxyBaHHSM XapyoBUX YIomo0aHb Ta
3a00pOH

301IBIIIY€ BATIOTHI HAJXOHKEHHS B EKOHOMIKY;
320€e31euve DO3BUTOK THIVCTDIT TVDUIMV

OpraHi3oBy€ HEBUMYIIICHE CITIJIKYBaHHS

3HAHOMUTH 3 MICIICBOIO €THIYHOIO KYXHEIO Ta
TpaULiSIMHA

OpraHi30BY€ BiJIMOYHHOK

Pucynok 1 — @yHKIil roTeJIbHO-PECTOPAHHOIO I'OCNIOAAPCTBA B OpPraHizauii
00CJIyrOByBaHHS CIIOKMBAYiB
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Taoauus 1- [Ipukiaaam pi3HOpiBHEBMX iHHOBANIHUX IIMKJIIB
PiBHi [TpoxykToBi Texnonoriuni | Mapkerun- | Opranizaniii- | YmpaBiaiHCBKI
NIHOBALI. 1HHOBAI] 1HHOBAI] TOBI Hi 1HHOBAI]
Tu 1HHOBAI1 1HHOBAIT
LUK
3aKyasy
PI’
Pecropan | MonekymnsapHa Bcranosnenns | Bunaxin IlosiBa 3anpoBaxke-
" (aBTOpCHKA) MapOKOHBEK- QR-xomy — | ketitepunry; | HHA (ACY)-
KyxHs (M. KuiB — | TomatiB nBoMipHoro | OcoGmnuBi yYKpalHChKa
«JIK» («DK (cmackeHHS ITPUX- BHJIA 00CITy- | po3poOKa
Restaurant»); NPOAYKTIB M | KOJY; rOBYBaHHs "B52
Hogi mponyktu THCKOM); [IpuroryBa | (hmamOyBa- | Pecropan";
JKyBaJbHO- [HnyKkiitai HHS CTpaB HHS, TpaHuly- | CTBOpeHHs
npodiTaKTUYHOTO | TUTUTH; B1JIOMUMH BaHHS) Mepexi
Xap4YyBaHHS, Bakyymue KyXapsMu pecropaHiB
[Tocmyra «Cork YCTaTKyBaHHS; | «HA BIAKPH- («bynuaOoK
Fee»; InTencusue THX ILIO- CMaKy»,
TuxookeaHcrKka OXOJIOIPKEHHS | IIagKaxy; [Ty3ara xaTa»)
KkyxHs Pacific Ta II0KOBE Bunyck
Rim (M.XappkiB | 3aMOPOXKEHHSC | AUCKOHTHUX
«Pacific TpaB Ta HamiB- | abo GoHyc-
Spoony) (habpukaris HUX KapTOK
Kade Buxopucranus Bakyymuuit Opranizamis | eMenu IIpoBenenns
POOIOTHIHUX MaKyBAIBHUK | BEUIpPOK, (eMeKTpoHHE | 3aXO/IiB
MPOIYKTIB racTPOHOMI | MEHIO); «TaEMHHI
(forypriB); YH1 10y [IpoBeneHHsT | MOKyMEIb» 3
nerycraiii METOIO
CTpaB, YallHOI | BUSIBJICHHS
[EPEMOH{; HEJOJIKIB B
00CITyTOBYBaH-
Hi CIIO’KMBaYiB
bapu [Tocnyru ¢pymen’e | Hosi bap-moy; TemmnepoBana | Mepexka
(paxiBenp mo TEXHOJIOT i Po3pobxa mada COHIBUY-0apiB
curapax) BUTOTOBJICHHSI | HOBHX «DpenuiaitH»
HAaIIOiB peuentyp

Haiibinpm1  momynsipHUM Y JIW3aiiHl CTa€ CKaHAWHABCHKUW CTWUJIb, IO
nepeadavae O1711 YM CBITIO-CIpl CTiHU, HEBEJIUKY KUIBKICTh JEKOPY Yy MPUPOTHUX
KOJIbOpax, MIHIMAJIICTUYHI MeO0JI1 y TTOETHAHHI 13 METAJIOM Ta HATYPaJbHUM JCPEBOM.
Heo0xi1H0 BII3HAYNTH CKOPOUCHHS 3aKJIQ/IIB 13 €KJISKTUYHUM OapBUCTUM CTHJIEM, Y
CXIAHIA CTWIICTHIN. 3aKiaayd HaIlOHAIbHOI KyXHI — KHUTaWChKOI, YKPaiHCHKOI,
I'PY3UHCBKOT — BCE YacTIIlle BIJJAI0Th MepeBary MiHIMali3My 13 J0JaBaHHSIM KIJIBKOX
SICKpaBMX HAaIlIOHAJIbHUX €JIEMEHTIB Ta BIIMOBIISIOTHCS B TPaAUIIMHUX HAPOIHUX
eJIeMeHTIB au3aiiny. Ha choromHi B CBITI NPOCTEXKYIOTbCS TEHACHINT 0
JEMOKpaTH3allii ympaBIiHCHKUX PIIICHb 1 aBTOMaTH3allli BUPOOHUYUX MPOIECIB Y
pecTopaHHOMY TOCIIOHApCTBi [5].

@’r0KH 1 MOJICKYJIIpHA KYXHS € Cy9aCHUMH KyJTIHAPHUMH HAMpsSMaMH y CBITI.
Hampsim ¢’ roxs (Big anri. fusion — 37muTTs) y KyJTiHAPIi TApMOHINHO MOETHYE CMAKH,
cTHIIl Ta Tpaauuii Bcboro cBiTy. [Ipodecop dizuku Oxchopacbkoro yHiBEpCUTETY
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Epse Tica ctaB BHHaXiZHUKOM MOJIEKYJIsIpHOi KyxHi HampukiHii XX cT. CyTb
BUHAXOAY TMOJSATAaE y BHUKOPUCTAHHI Cy4YaCHUX XIMIYHHUX TEXHOJIOTIH TIpH
MPUTOTYBaHHI TKi. 3aBASKA TPHHAOMAaM MOJIEKYJSPHOI KyXHI BIAEThCS TOTYBATH
CTpaBM HE3BUYHOI KOHCHCTEHIII Ta YHIKaJbHUX CMAaKOBUX SKOCTEH. [ 0JOBHMMH
3acobamMu MOJIEKYJIsIpHOi KymiHapii € cdepudikaiiis (cTBOpeHHS pinkux cdep),
eMysbcudikamisas (3MINTyBaHHS HEPO3YMHHUX PEUOBHH), KEITIOBAHHS, KapOOHI3aIlis
abo 30arayeHHs BYIJIEKHCIIOTOIO, 3aCTOCYBaHHS PIIKOTO a30Ty g oOpoOKu
OPOJYKTIB, BaKkyyMHa IUCTWIALISA. OJHAK MOJIEKYJIIpHA KyXHS, HE3Ba)XKalouu Ha
CEHCallliHy TOSIBYy HAa TacTPOHOMIYHOMY PHUHKY YKpaiHM, MOKHU IO HE 3HaWIuIa
JIOCTaTHBOI KUIBKOCTI NPUXWJIBHHUKIB I TIOIIMPEHHS BIAMOBIHUX 3aKJaiB.
3anpoBa/pKeHHsI 1HHOBAIIM y PECTOPAHHOMY TOCIOJAPCTBI BIIOYBAETHCS B PI3HUX
CEKTOpax 3 Pi3HOI IHTEHCUBHICTIO, Ta 3a 11 JOCITHEHHS pealibHOi €()eKTUBHOCTI 1H-
HOBallli{HA JISJIbHICTh TOBUHHA BIIPOBAJIXKYBATUCS PIBHOMIPHO 1 TTOBCIOU. 30KpeMa,
JOLLIFHO aKTUBHO OCYYaCHIOBAaTH METO/U yIPABIiHHS IEPCOHATIOM PECTOPaHY.

Kade wmini-rotento «PuneeB» mno3umionye cebe SK 3akiaj CIMEHHOTO THILY,
MPOIOHYE CTPaBU ABTOPCHKOI, €BPOIEHCHKOI, KaBKa3bKOi Ta YKPaiHChKOI KyXHI, Ta
HaJa€ TOCIAYTHM XapuyBaHHS 1 opradizauii KyJabTypHOro mo3Bumis. KiieHTiB
o0cmyroBytoTh o(imianTu Ta 6apmeH Ha GapHiil ctiimi. Kade mini-rotento «Puseeny
npencTaBieHo cTtopiHkamu B Instagram Ta Facebook, mae aBa 3amm, mo cykymHO
T03BOJISIIOTE po3MicTutu 110 40-ka oci0, Ta mapkiar. [aTep’ep kade BUTpUMAHO Y
KJIACUYHOMY 1TaJiCbKOMY CTHJII, IO W ChOTOJHI BUTJsiAae npuBadiauBuM. Kade
MiHI-ToTen0 «PuneeB» posramoBaHo O [liBIEHHOTO 3adi3HUYHOTO BOK3ATY
MICTaHa TEpIIOMY TOBepCl chopyaud MiHi-rotento. Ha mnepmiomy moBepci
po3TamoBaHo kade, Ha JIPYroMy IOBEpCi, 3 OKPEMHM BXOJOM, 3HAXOIUTHCS
OaHKETHMI 3all, HA TPETHOMY IMOBEPCi, TAaKOXX 3 OKPEMHM BXOJIOM, 3HAXOJUTHCA
OinbsipaHui Ki1y0. Excrep’ep pecropaHy BUKOHAHHUM 3 SCKPaBOi 1TAMINCHKOT IIUTKH.
Ha dacani OyniBmi Bucsath AB1 Bubicku «PuneeB» 1 «Kade» odopmieni 3
JOTPUMAHHSIM €JMHOTO CTUJIIO, BEJIUKUMH JiTepamMu y cTtuiii OymaiBii. Bucoxko
KBaMiiKOBaHI KyXapl Ta KOHAWTEpU Kade MPOMOHYIOTh CIOKMBAadyaM HIUPOKHIA
ACOPTUMEHT CTpaB BCIX OCHOBHUX TpyI, B TOMY YHCII BHUPOOIB CKJIQJIHOTO
npurotyBanHsi. MeHio kade «PumneeBy mpencTaBieHo BEIUKUM aCOPTUMEHTOM CTpPaB
YKpaiHCBbKOi, KaBKa3bKOi Ta €BPOMEUCHKOT KyXOHb. CayllaTh po3TamloBaHl IIiCIs
XOJIOMIHUX 3aKyCOK Ta BHJIUIEHI y CaMOCTIiHY Tpymny. PosramryBanHsS Ha3B CyIIiB
3HaXOJIUThCS y 3arajibHO MPUNHATIN MOCIIIOBHOCTI: CIIOYATKy OyJbiOHM (IpO30pi),
MOTIM 3ampaBHl 1 MOpe-00pa3Hi. Y po3Aull rapsyux OCHOBHUX CTpaB MEHIO
MepeBaXKarTh M'SICHI TO3ULII OCHOBHUX CTPaB, 1 MOCIIAOBHICTh X TaKOX JIOTpUMaHa:
M'ACHI, puUOHI, ajge HeMae BereraplaHcbKoro MeHo. HampukiHil MeHro
3alpONOHOBAHI PI3HOMAHITHI JI€CEPTH 3 MOPO3MBOM, KEKCHM Ta MIMHII, OKpeMme
MEHIO, TIPUCBSIUEHE TapsYMM HAIOSIM: Yalo Ta KaBi.

3aknaag ~ opraHi3oBye — OOCIYyroBYBaHHS  KYJbTypPHO-MAacOBUX  3aXOJiB,
KOH(epeHIIii, ceMiHapiB, 3yCTpideH, CBITKOBUX, OOPSAIOBUX IMOIIN TOIIO, TOCTABKY
KyJIHApHUX Ta KOHAUTEPCHKUX BHUPOOIB Ha 3aMOBJICHHS CIIOXKMBAYiB B TOTEJNbHI
HOMEpH, Ha JIiM a00 poOoUil MicIis, Ta J0 HaCaXHUPCHKOTo TpaHCHopTy. KiieHTr MiHi-
TOTENI0 MOXYTh NMPUEMHO MPOBECTH YaC MPOCIYXOBYIOUM NPUEMHY MY3UKY a0o0 3a
I'POI0 Y OLTBSIP/I.
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MarepianbHo-TexHIuHa ©0Oa3za kade «PuseeB» 03BOJISIE TIOBHOK MIpOO
JOTPUMYBATHChH BCIX BUMOT IO 3a3BUYAll Mpe IBIAIOTHCS IS 3aKJIa B Xap4UyBaHHS
SK-TO HasBHICTh CKJIAQJCHKUX MPHUMIIIEHb (OXOJIOAMIBHOI Ta HE OXOJOKYBAIbHHX ),
MUHKH, 3arajibHO-3arOTIBEIBHOIO IIEXYy, rapsayoro Ta XOJIOAHOTO IEXiB OCHAIllEHUX
CyyaCHUM OOJIafHaHHSIM, SIKICHUM TIOCYyOM Ta 1HCTpyMmeHTaMu. llizcymoByrouu
HaBeJeHe, MOJKHA CKa3aTH I0: 3aKjaJl 3HAXOAUThCA Ol 3aJi3HHYHOIO BOK3ajia
MiICTa Ta Ma€ rapHe pPO3TAIlyBaHHS, CTPaBU sIKi MOJAIOTh y Kade € AKICHUMH Ta
aneTUTHUMU; MeHIo kade — 1e Halip cTpaB Oe3 MEBHOI KOHIICMIIil; IHTEp €p Ta
eKCTep’€p 3aKkjagy BIJAMOBIJIAIOTh Cy4YaCHUM TEHJCHI[ISIM HAa PUHKY TOTEJIbHO—
pectopaHHOro Oi3HECy; SICKpaBl Ta MACHBHI BHUBICKM HE BIJINOBIIAIOTH €IUHIN
KoHueniyi. J{ys noxaneioi ouinku kadge «PuneeBy norpidno nposectu PEST (Tadm.
2) ta SWOT (rabn. 3) — aHanmi3u (OUIHUTH OCHOBHI 30BHIIIHI (aKTOpU Ta

BHYTPIIIHIM MOTEHI1a] 1 0OMEKEHHS).

Taboauus 2 — PEST-anani3 nus kadge «PuineeB»

TTomiTyHi YUHHUKA

ExoHOMIYHI YUHHUKHA

1

2

1. 3akoHOJABCTBO B Taly3l peEryIIOBaHHS
TISUTBHOCTI 3aKJIaJiB XapuyyBaHHS TpHU TMaHIEMil
COVID 19 nonecnu 3Ha4HI BTpATH Ta JOJATKOBI
BUTpPATH.

2. TlomiTnuHa HeCTaOIIBHICTh Y BOEHHI Yacu HE
3abe3neuye mpouBiTaHHs Oi3Hecy. BilichkoBi mii
Ha CXONi KpaiHW, HETaTMBHO BIUIMBAIOTH Ha
BIBIAYBaHHS MicTa Yy 3B’S3Ky 13 OJHM3BKUM
po3TantyBaHHSM BiJl KOp/oHY Kpainu. Kade MiHi-
TOTEN0 Mae OyTH THYYKHM, LI00 aJanTyBaTUCS
0 [HMX 3MIH Ta TIUIaHyBaTh Oi3Hec-cTpaTerii
BIJIIOBIJHAM YHHOM.

3. BilicekoBi aii Ta HOJITAYHA HECTAOUILHICTH
MOCUJICHHSI BTPy4YaHHS BiMICHKOBOI anMiHicTparlii
y poOOTy MiANMPUEMCTBA, BBEJEHHS HOBHX BHUMOT
0  BENEHHS  TOTEIbHO PECTOpPaHHOTO
M IPUEMHUIITBA.

4. Tlomituka B Tramy3l OXOpPOHH 30pOB'S Ta
Oe3mekn HaiOLIbIIe TOPKAETHCA PECTOPAHHOTO
Oi3necy. I[linmpmemMcTBa TOBWHHI MIKITYBAaTHCS
PO YUCTOTY Ta Tiri€Hy MpH BUKOHAHHI OIeEpariii
3 IPUTOTYBaHHS, YITAKOBKH Ta JOCTABKH 1K1, 100
JOTPUMYBATUCS TIPABUII, TIOB'SI3aHUX 3 OXOPOHOIO
310pOB'st Ta 0€3MEKOI0.

1. TlosBa HOBMUX KOHKYPEHTIB y TOTEIHHO —
pecTtopaHHiil crpaBi 3 OOKy BOJIOHTEPCHKHX
opraHizarfiii, 10 HaJalOTh OE3KOIITOBHHIA
NPUXHUCTOK Ta OBHICTIO OJIOKYIOTh OTPUMaHHS
CIIOXKMBAYIB 3 CEPEAHIM PiBHEM JOXOJIB.

2. TligBumieHHS IiH Yy TOCTA4YalbHUKIB, IO
MOKE€ TPU3BECTH [JO 3pOCTaHHA I[IHU Ha
CTpaBH;

3. lunamika Kypcy TpuBHi; 60 piBeHb 1HIAIIIT
E€KOHOMIKH 301IbIIY€ThCS, 1€ BIUIMBAE Ha
BapTICTh 1HTpeieHTIB. B pe3ynbTari 1iHM Ha
MEHIO BHpOCTYTb, 1 Haiyacrimie JOAH
VHUKAIOTh 3aMOBJIISITH 1Ky B Kade abo
BUXOJISTh 33 TIOKYTIKAaMH Ha BYJIUIIIO.

4. TlponoBkeHHsI BIMCHKOBHX il NMPUBOAUTH
JI0 BTpaTH LUILOBOI ayAUTOPII.

ConiabHO-KYJIbTYpHI (hakTOpH

TexnomoriuHi pakropu

1. 3miHa y 6a30BHX I[IHHOCTSAX HACETICHHS;

2. CraBneHHsI CIOXKMBAYiB J0 SKOCTI TOBapiB Ta
MOCITYT;

3. 3MeHIIeHa KUTBKICTh TPAIIOI0YNX JTFOCH;

4. KinpKicTh MOCTpaXIANUX Yy 3B’S3KY 13 BIHOIO
3pOCTaTHME;

1. PO3BUTOK KOHKYPEHTHHUX TEXHOJIOTIH
(BUKOpPHCTaHHS CIO BHUJA s NPUTOTYBaHHS
rapsiuux cTpas, ab0 Bapio IO MPUCKOPIOE Yac
MIPUTOTYBaHHS ).

2. BmpoBamkeHHS HOBOTO IPOTPAMHOTO
3a0e3IeyeHHs (BBEIEHHS [UIAHIIIETHOT
CHCTEMH) Ta eHepro3odepiraro4oro odaa HaHHS
(emekTponaauBHI OaTapei).
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5. 3MmiHa cMakoBHX ymojo0aHp Ta crocody | 3. [Hpopmaris Ta KoMyHikallii, BB [HTepHETY
KHUTTSA /OiABMINEHHA TMONMUTY Ha 310pose | (iHpopmyBanHs y 3MI npo 3axmaz, myOmikamii
XapuyBaHHS, «TAEMHUX TTOKYIIIIIBY).

6. Lleii comiaybHU YUHHUK MOJKE BIUTMHYTH Ha | 4. 30UIbIICHHS TIOJAaTKy Ha 3aMOBJICHHS B
MeHIO Kade. 3a3Buuaid, kade oOCIYroByrOTh | mocTaBkax ki Takux sk Glovo, Koketa Tormro.
KIIIEHTIB 000X THUIMIB, TOOTO. JIOOUTEINIB TOCTPOT
YW HE3J0pOBOI DKI Ta JIOOMTENIB OpraHiqHOl
ki, 1100 30UTBIIINTH CBOIO KITIEHTCHKY 0a3y;

7. 3pocTrarounii MONMUT HACEICHHS, YyTJIHBICTH
70 TPAHCTCHJACPHUX CIHIBPOOITHUKIB YM 1HIII
CoIliaJIbHI YNHHUKH, TPSIMO YU OTIOCEPETKOBAHO
SK1 BIUTMBAIOTh HA PECTOPAHHY 1HAYCTpito, 1HIII
comianbHi (paKTOpH, BKIIOYAIOUN BEreTapiaHIliB,
JTOOUTEINIB TOMAIIHIX TBAPHH Ta TPAHCTEHIEPIB.
Bakko 3a7J0BUTHHUTH YC1 TUITH KJTIEHTIB.

Comiansuuii acriekt PEST-ananizy € HallBaXIHUBIIITUM, TOMY IO JIFOJIA XOJSIThH
10 Kade 3a CoIllaIbHUM CEPEIOBHUINEM, 1 camMe L€ CEPeJOBHILE BIAPI3HSIE YCHIIIHI
3aKJIaqd OAMH BIJ OJHOTO. YMOBU B SKHX CHOTOJHI BHUMYIICHI IpaliOBaTH
HiIPUEMCTBA TOTEIBHO-PECTOPAHHOI ramy3i, B ToMy 4YHcii 1 Kade «Puneey,
XapaKTepU3yIOTHCS 3MEHILIEHHSM IIATOCIIPOMOXKHOIO HACENIEHHS, Yepe3 3MEHIICHHS
KUTBKOCTI TIPAIIOIOUMX JIFOACH B 3B’SI3KYy 13 pO3B’si3aHOr0 P® BIifHOIO, 3pOCTaHHS
BUMOT' KJIIEHTIB JIO SKOCTI TOBapiB Ta MOCIYTr, 3MIHOK CMakKOBUX YNOJ00aHb Ta
CHI0CO0Y KUTTS, MiBUIICHHSIM ITOMUTY Ha 3I0POBE Xap4dyBaHHs, III0 MOXKE BIUTUHYTH
MeHto kade. Kpim Toro, mo6 301IbIIMTH CBOIO KJIIIEHTCHKY 0asy, kade «PusmeeBy
MOBUHEH BpaxOBYBaTH TakKi COLIaJIbHI UYMHHUKH SIK 3pOCTaloya KiJIbKICTh
BEreTapiaHIliB, JIOOUTEIIB JOMAIIHIX TBAPUH Ta TPAaHCTEHICPIB.

Taoauus 3 — SWOT-anaui3 kage «PuiieeB»

CunpHi cToponu (S) Cnabki ctoponu (W)
1 2
l.Huzpki wiHM Juist  mimboBoi  aymautopii | 1. Husbka mpoXigHICTh MIBOBOT ayAUTOPII;
(TIOpIBHSHO 3 KOHKYPEHTaMH ) 2. HepoctaTHBO yBaru mpuIUlIsIOTh PO3BUTKY Kade
2. HaiimeHma  KUIBKICTh ~ HETATHBHUX | MiHI-TOTEIIIO;
BIJITYKIB. 3. Hecraua BnacHMX pecypciB Ta OBHA 3aJICKHICTh
3. HasBHiCTh pO3BaXaJbHUX HporpaM (3 | ASUIBHOCTI Bl OCOOMCTOro KamiTaay BIacHUKa Ta
y4acTiO aHIMaTOPiB, My3UKaHTIB) 000pOTHHX KOMITIB (PiBHS MPOIAXKIB);
4. Hapmanus nonmatkoBux mnociuyr (Ounbsipn, | 4. Cailt kade He € OKpeMHUM BiJ Jil0YOrO CalTy
OaHKETHI 3aJIH) MIHI-TOTENII0 (Ha HHOTO MOMJIMBO YBIMUTH TIJIbKH
5.3py4He Miclie po3TalryBaHHs Kade. yepe3 CalT MIiHI-TOTEN0), a COIMEpPekKi He
6. HasiBHICTH BTaCHOTO MAPKIHTY; OHOBJTFOBAJIUCS OLTBIIIE POKY;
7. Po3ramryBanHs 011 3a1i3HUYHOTO BOK3ady | 5. BucCOKa IUIMHHICTH OCHOBHOTO IIEPCOHANYy Ta
MicTa Horo HeJoCcTaTHs KBasi(iKkaris;
8. PizHOMaHiITHE MeHIO Ha Oy/b KU CMaK. 6. Hemae pexnmaMHuUX KammaHidi 1 BiICYTHiH
[HTEpHET MApKETHUHT;
7. Hemae 4iTKOi METH Ta MapKETHHTOBOIO ILIaHY.
Hemae Oromkery mjisi MapKETHHTY, BiJCYTHICTh
MapKETUHTOBOI CTpaTerii.
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MosximmBocti (O)

3arposu (T)

1.30i7pIIEHHST YaCTKW PHHKY 3a paxyHOK
J0JIaBaHHSI HOBUX CTpaB (HANPUKIIAJA, CTPABH
JUTS BeTETapiaHIliB Ta iH.);

2. 3anyuenns HoBaropchkux llled-moBapis;
3. Hosi Buau mociyr (IpoBeneHHs BHI3HHX
OaHKEeTIB Ta JUTAYUX CBSIT, CTBOPEHHS
Kapaoke, MpPOBEACHHS 3BaHUX BeEYEph Ta
BUHHMX JIETYCTaIlii);

4. CTBOpeHHS CBSTKOBUX IHTEPaKTUBIB
(TaeMHH caHTa cepel BiABiAyBaviB, KOHKYPC
y Mepexi Ha Halkpamly mapy a0 JTHS

1.Btpara 1iiib0oBOi ayuTopii;

2. IToneceHHst 30MTKIB Yepe3 BICHKOBI Jii;

3. HasBuicte y Oe3nocepennii  GIM3BKOCTI
3aKJIaIIB-TIPUTYJIKIB, 1[0 HAJAIOTHCS BOJOHTEPAMHU
Ta 1X MOCTIHUN PO3BUTOK;

4. TlosiBa CUIBHUX KOHKYPEHTIB 13 arpecHBHOIO
HOJIITUKOIO 3aTy4YEHHS Ta yTPUMAaHHS BiJBi1yBauiB;
5. 3pocTaHHs  I[iIH Ha  MPOAYKTH  Ta
BUKOPUCTOBYBaHI peCypcH. SHIKEHHSI KYITiBEIbHOT
CITPOMOYKHOCT1 HACEJICHHS.

6. 3pocTaHHsS TMOAATKOBOTO HAaBAaHTAXEHHS Ha

3aKOXaHMX) Oi3Hec.
3pocTaHHs Mi3HABAHOCTI 3aKIady;

5. BropoBamxkennst cuctemu sikocti HACCP,
muppoBUX  TEXHONOTiH Ta  1UPPOBOrO
MapKETHHTY;

6. CriBoparts 3 610repam, iHQIIOCHCIpaMHU.

Cepen moONITUYHUX YUHHUKIB, 110 MalOTh 3HAYHUW BIUIMB HA TOTEJIbHO-
pectopanHy cdepy Ciij mepi 3a BCe BIA3HAUUTH BIMCHKOBI JIi BOPOXKOi apmii y
XapKiBChKiM 00J1acTi, SIKI COPUYMHUIM BEJIWYE3HI BTpATH Ta JOJATKOBI BUTpATH
MIANpUEMCTBAM Tairy3i. HeratwBHI Hacmigku Ui rajgy3i Ma€ TaKOX MOCHJICHHS 3
OOKy JepkaBW peryaioBaHHS 1i€i cdepu, MO TaKOXK YacTO TMPU3BOJUTH O
HEBHUIIPABJIaHUX JOJATKOBHX BUTpAT. Y CBOiH JissIbHOCTI Kade «PuaeeB» MOBHHHO
MOCTITHO BpPaxoOBYBAaTH TaKi €KOHOMIYHI YMHHHMKH SIK 3PDOCTAHHS IIHM HA CTPaBH y
MOCTAYaJIbHUKIB, KypC TPUBHI 10 OCHOBHHMX BajlOT, PIBEHb 1HQIISAIIT, MPOJIOBKECHHS
TEPMiHIB BICHKOBUX JI1{, IOSBY HOBHUX KOHKYPEHTIB.

[Ilo6 He BTpaTHTH CBOi MO3WIlT Ha PUHKY, Ta 3M00yTH 3HAYHI KOHKYpPEHTHI
nepeBaru, kade «PuieeB»  MOBUHEH TOCTIMHO BIPOBAHKYBAaTH I1HHOBAIl (HOBI
TEXHOJIOT1i)  SIK-TO:  BIPOBAKEHHS  HOBOIO  MPOTrpaMHOro  3abe3nedyeHHs,
eHepro3oepiraroyoro o0jagHaHHA 1 KOHKYPEHTHUX TeXHoJjorik. («Sous Videy,
«Cook & Servey» To110 151 MPUTOTYBaHHS rapsyux CTpaB a0 AJis NPUCKOPEHHS Yac
MPUTOTYBaHHs); 30UIbIIEHHS peajizallii 3 BUKOPUCTAHHSAM 3ac001B JOCTABKU 1K1 Ha
IoM; 30UIbIIeHHST O0OcCsriB 1H(GOPMYBaHHS Ta KOMYHIKAIli 3 KJIIEHTaMU 4Yepes
InTepuer (iHpopmyBanHsa 4yepe3 [ntepHer 3MI mpo 3akian, myOmikaili «TaEMHUX
nokymmiBy). SWOT-anami3 — 11e ocHOBa IS OIIHKK WMOBIPHUX MOMKJIMBOCTEH Ta
3arpo3 3 OOKYy 30BHIIIHBOTO CEPEIOBHUINA, @ TaKOX BHYTPIIIHBOTO IMOTEHIIATy Ta
oOMexxeHb. BiH po3risijgae Bci MO3UTUBHI Ta HETaTUBHI (aKTOPH BCEpEAMHI Ta 3a
MeXXaMH MIiMPUEMCTBA, SK1 BIUIMBAIOTh Ha ycmiX. BuBueHHs cepefoBHINa, B IKOMY
npauoe kade «PuieeBy, n1onoMoxke 3MPOTrHO3yBaTH TEHAEHLII, 1110 3MIHIOIOTHCS, a
TaKOX JI0TIOMara€ BKJIIOYUTH iX Y MPOLIEC MPUNUHATTS PIIICHb.

SWOT - anani3 nokasye, 1o kade «PuneeBy moBuHeH iHBeCTyBaTu y nudpose
MpocyBaHHs, TOOTO Ha MEPEKEBUX CalTaxX, OHJIAHH-MAapKETHHT, Ta Yepe3 CXBaJCHHS
BITMBOBUX 0Ci0. [lokpammTu cipuitHATTS 3aKiady, CTUMYJIIOBATH ranac B [HTepHeTI
7 30UIbIICHHS BiABIAyBaHHS Kade, BiIBIIYyBaHICTh CalTy Ta OH-JAWH MPOJaXiB
MOKE BIPOBa[UKCHHS y Kade «PuieeB» BHCOKOSKICHUX CTpaB 13 3/I0pOBUX,
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€KOJIOTTYHMX 1HTPEaI€HTIB 0€3 KUpY 1 IMYKPY Ta MPOCyBaHHS 4epe3 IHTepHEeT HOBOI
MPOIYKINii 3 BIAMMYyCKaHHSAM Ta TocTaBKoro Ha 1iM. Kade «Pumnees» moxe 3podutu Te,
0 BXK€ poOJsATh Maike ycl 1HIII 3aKjaJd — rapaHTyBaTH, IO iXHS cTpaBa Oyze
TaKOl0, K OYiKy€ CHOKMBady, 0 BOHA CIO/I00A€ThCsI, 800 BOHU HE TJIATUTHUMYThH 32
Hel, [KII0 BOHAa iM He cmnogobamaca. Takuil migxin nomoMmoxke kKade «Puieeny
30CEepEANTHCS Ha CHJIBHUX CTOPOHAX Ta IUIAX 3aKjaay, Ta JOHECTH N0 CBOiX
KIJIIEHTIB, YOMYy BOHHM MalOTh BiABifaTH Kade «PumeeB», a He 3akiia]; KOHKypEHTa.
Han3uuaitHo kopucHy iHdopmalio, Uisi PO3YMIHHS MOMKIIMBOIO HAIMPSMKY
NOJANBIIOT0 PO3BUTKY 3aKkjady, Hajae LiIIboBOi ayauTopli kade «PuneeB». Ha
JAHUU MOMEHT 3aKJiaJl MO3UIIOHY€E cele K Kade ciMeHOoro Tumy. AHami3 HIJIbOBOI
ayauTopii 3akiiany uepes collanbHi Mepexi Instagram ta Facebook mokasye, mio
OlbllIa YaCTUHA LLJILOBOI ayIUTOPii, 1I€ YOJOBIKM Ta >KIHKM BiKOM BiJ 30 pokiB, 3
akux Maibke y 60 % — 1ie ciM’i 3 giTbMu. Pazom 3 1iuM, aHaJIOT14H1 JOCIII)KEHHS B
MeXax BChOro M. XapKiB MOKa3yIOTh [6], 110 cepes] OMUTaHUX PECHOHIEHTIB 79,5 %
K1HOK Ta 20,5 % 4oyoBIKIB. 3 AKHUX MOJIOAI JIFOaU BikoM Bix 18-25 p.— 67,5 %, Bin
25-35p.— 12,2 %, Bin 35-45p. — 6,8 %, Big 45-55 p.— 9,5 %.

[cTopuyHOo cxmanmocss moO XapkiB € MICTOM CTYJIEHTIB, TaK SIK Y HbOMY
CKOHIICHTpPOBaHO ©OaraTto 3akjajiB BHUIOro HaBuaHHA. OTxke, Sk 0Oaduumo 3
OTNMTYBaHHs, HAMOINbIIa YacTHMHA ONMHWTAHUX JIOAUW BIKOM Bix 18 mo 25 pokis.
Bcranosneno, mo cepen omutanux 15 % oapykeHi Ta MaroTh Jited Ta 6 %
OJIpyXeH1, ajie He MaroTh AiTted, 50 % camoTHiX moaei, 28 % 3HaXoaAThCS Yy
CTOCYHKax. 371€0UIbIIOr0 HAaWYacTIlIe Y PECTOPAHU XOJATh MOJIOA1 JIOJIU BIKOM BiJ]
18 mo 35 p. B wmiil e kaTeropii HaOUIbIIA KUIBKICTh caMOTHIX. [IpoTe HaliOinbina
YacTHHA ONMUTaHUX Ha pasl xoasaTh y 3PI" Tibku Ha CBsTA, 11€ OMMUTaH1 BIKOM BiJ 35 1
ounbine. Y 77 % onuranux HeMae aited, 5,5 % onuranux Hikoaw He xoAaTh y 3PT 13
nitemu, 11 % 3 onutanux noctiiHo xoasath y 3Pl 13 gitemu Ta 5,5 % XonsTh pa3 Ha
MiCAllb 13 AITBMHU Yy 3aKkjaau xapuyBaHHs. Ha nutanHs «3a sSIKUM KpUTEpPIEM BU
oOuparoTh 3akiazy Oyld OTpUMaHl HACTYMHI BiAMoOBiAl: Mmaibke 60 % omuTaHUX
3po0wIIK CBiil BUOIp Ha KOPUCTH SKOCTI XapuyBaHHs, e 21 % pecrnoHneHTiB poOIsITh
CB1i BUOIp Ha KOPHUCTh HABKOJMIIHBLOI aTMocdepu 3aknany. BcranoBieHo, 1o 1iHa
MOCIYr BakiauBa Uil 8 % ONWTaHUX, a KOHIEMIls 3akiaay BaxkiuBa s 6,5 %
onutanux. s 5 % 3 8 %, KOTpi BIAMOBLIM, IO I[IHA MOCIYT BaXKJIMBA I HUX €
npuitHaTHUM Yek A0 2000 rpH., 115 27 % pecnoHIeHTiB NPUUHATHUM € yek y 700-
900 rpH ., 61 % onutaHuX HAWOLIBII TPUUHATHUM € cepeaHiil uek y 300-600 rpu. Le
pecrnionzieHTH BikoM Bif 18 mo 45 p. BusnaueHo, mo cepes BIUIMBOBUX (DaKTOPIB
BUOOpY Miclsl BIAMOYMHKY € KHBa My3UKa JOOpO3MWIMBA, pPO3CIa0II0I0Ya
atMoc(epa Ta 61u3bKICTh Bia nomy. HaifuacTiiie pecrnoHIeHTH BiJIBIIyIOTh 3 METOIO
no-Tepiie, 3yCTPITUCS 3 APY35MHU, MO-ApPYyre, B 3B’SI3KY 13 BHAATHOIO MOJI€I0, MO-
TpeTe, cMadyHo moicth. OCHOBHMMHM JDKepenamu iH(opMalii mpo HOBI 3aKIaiu
XapuyBaHHS € 37eO0LIBIIOTO 3HAWOMI, COIllajJbHI MEpPEXi Ta 30BHIIIHS peKiama.
[TincymoByroUM aHami3 IIJILOBOI ayJAUTOpli MOXHA pPeKOMEHyBaTtH kKade «Pusmeesy
3BEpHYTH yBary Ha OUIBII MOJIOJY ayAWTOpIiI0, CHIif OUIbINY yBary MNpUIIIUTH
CTOpIHKAM Yy COIIAJIbHUX MEpekaxX Ta 3BEPHYTH yBary Ha HaBiraimiiHi J0JIaTKu
(Googl xaptu, 2GIS Ta iHm), pekiamMa Ha MOUX IUIATGopMax JOMOMOXKE 3
MIJIBUIIICHHSAM BITI3HAHHOCTI Kade «PuieeBy» y MICTI, IO B CBOIO UEpry HpUBEpPHE
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yBary rocrei micra, tak gk kade «PuieeB» 3HaxonuTbcs B 2 KM-OJM3BKOCTI 10
1ICTOPUYHOTO TIEHTPY MiCTa i TOPS 13 3aTI3HUYHUM BOK3aJ0M. BU3HAYMBIIN IITTHOBY
ayIUTOPIIO JTOCHIDKYBAHOTO IMIIMPUEMCTBA, HEOOXITHO TaKOX IPOBECTH aHaJi3
KOHKYPEHTHOTO cepefoBuia. s AocHiKeHHsT oOMpaeMo 3akjaiu 13 MpUOIM3HO
TaKOIO K KUIBKICTIO MICIb Ta PO3TalllyBaHHSM y LIEHTPaJbHIA 4acTHHI MiCTa, TOOTO
Taki 10 € TPSIMUMH KOHKYPEHTAaMH pO3TAlIOBAaHUMU TOOJIM3y, a came:
«Mamumunuit nBopuk», «Maclonanac» Ha [liBneromy Bok3ani ta «Chicago-Grilly.
Ilepmium 13 kKOHKYpeHTIB kade «PuineeBy posrissHemo pectopan «lllammuyHuii
JIBOPHK» — PECTOPaH TPY3WHCHKOI KyXHi, 3 BUTPUMAaHHM CYYaCHHM CTHJII30BaHUM
rpy3uHCbKUM 1HTEep ’epoM. Ha Biaminy Bin «Punee» y «lamiauunuili JBOPHUK»
CKOHUEHTPYBAJIMUCS Ha OJIHIM TPY3WHCHKINM KOHLEMLIi: MEHI0, 1HTEep €p, My3HKa Ta
aTMocdepa BIJNOBIJAIOTh KOHLEMLII KaBKa3bKOi KyXHI. [HTep’ep 3aTUIIHUN Ta
TEIUIAN, Tpa€ rpy3uHChbKa My3uKa. «lllammmyauii 1BOpUK» Mae cydacHui [HcTtarpam,
AKUW € NOCUTh 1H(POPMATUBHUM. Y COLIATBHIM MEPEKi BOHU BUCTABISIOTH PO3KIIAT
MalcTep-KiaciB, Ta Pi3HUX aKIiid. ¥ MEHIO MpeICTaBlIeHI Pi3HOKOJIHOPOBI XIHKAMI Ta
BlacHUU xJ110, Benuka BWHHA kapta. Cepemniit uek 600-900 rpH. BXOAUTH Yy
KAaTeropiro HAMOUIbII MPUWHSATHUX I[IH CepeJl OMMTAHUX PECIIOHJEHTIB, Il PIBEHb
TpOXW BHUIINA 3a piBeHb Kade «PuieeB». Y TOProsii 3aji OAHOYACHO MOXKYTh
BianmounBatu 1o 100 BimBimyBauiB. Ha 3amuT pecrnoHIEHTaM «SKHH 3 YOTHPHOX
pecTopaHiB BOHM Ou 3axoawiu yactime»—«lllanumyunuii ABOpUK» OoTpuMana JuIe
27% ronociB. «llammuyHuil IBOPUK» € CUIBHUM TpPaBIEM Ha PUHKY M. XapKoBa
cepel TPY3MHCHKUX PECTOPaHiB.

Hpyrum npsiMuM KOHKypeHToM € «MacJlonannc» Ha [liBaieHOMy BOK3ail — 1ie
pecTopaH, SKUH MO3ULIOHYE ceOe SIK pecTOpaH IIBUAKOTO XapyyBaHHSA CIMEHHOro
tumy. Ha TepuTopii pectopany po3TanioBaHO IUTAYMN MalIaHYUK 3 TipKaMu. Takox
Ha TEpPUTOpli pecTopaHy € Micle s JITHbOro MaijgaHuuky. Cam pecropan
BUKOHAHO Y KOPUYHEBO-)KOBTUX KOJHOPAX 13 JIOJaBaHHAM JiepeBa Ta 3eneHi. Komip —
e € (¢imka bOro pecTopaHy, MaHOpaMHI BIKHA Ta BHUCOKI CTeNll y TMO€IHAHHI
pOOJISATH MPUMIIICHHS MOBITPSIHUM. Y PECTOpaHi MOXYTh BUIBHO PO3TAIIyBAaTHUCS 10
50 BigBimyBauiB. «Mac/lonanac»y Ha IliBmeHoMy BOK3adi aKTUBHO TIPOBOJIUTH
PI3HOMAaHITHI aKIlii, BeJIe CBO1 CTOPIHKH y COIl. MEpeXax , BUKJIAJal0uH I[iKaBl MOCTH,
CTOPI3 3 MICIIA TOAIN Ta 3aBXJM PENOCTATH CTOPI3U CBOIX BiABIAyBauiB. Takoxx Ha
CBOil CTOPIHIII BOHU BUKJIAJIAIOTh YCI aKIii 110 JIiF0Th Y pectopaHi . Cepen onmuTaHux
«Mac/lonannc» Ha IliBneHomy Bok3ami 3aiimae mepine miciie Ta Mae 48% royocis
cepell MICIb Ky XOUeThCS MOBEpTAaTUCS. Y MEHIO aMEpUKaHCbKa, €BPOIEHChKa Ta
yKpaiHChKa KyXHIi, 110 TIOBHICTIO 3aJI0BOJIbHSIE CMAKH I1JIbOBOI ayauTopii. CepeaHiii
gexk 300-400 rpH., M0 TAaKOX BXOAWTH y CETMEHT JOCTYNHUX IUH JJIS ayAauTOpii.
Hactynmuum Baromum npsimuMm  KoHKypeHToM € «Chicago-Grill». Pectopan
NO3UIIIOHYE cebe sIK racTpoOicTpo. Y MEHIO MPHUCYTHI PI3HOMAaHITHI CTpaBU Bij
BYJUYHOT TKi JI0 370pOBOi 1K1, BIJI COKOBUTHX CTEHKIB 10 BETaHCHKOI'O MEHIO.
Ixnboro (imkoro € kpadToBa Miy Ta €IEKTPUYHUIA I'PUIIb, y SKili BOHH BHUIIKAIOThH
BJIACHUM XJI10 Ta poOJIsITH CcTpaBU-Tpwib. Y pectopany «Chicago-Grill» € BmacHi
CTOPIHKH Yy COILIAJIbHUX MEpexax Ta I00pe onpaiboBaHui BiacHui cailT. «Chicago-
Grill» Takox mae Hail iHdopmaTuBHIIIMK [HCTarpam, y cBoemy I[HcTarpami BoHM
3HAHOMJISITh ayJIUTOpit0 13 cBo€r KoHieniiew. CtpaBu y «Chicago-Grilly marTh
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3HallOMy Ta CMauHy OCHOBY Ipuibe. KoxHa cTpaBa MOBHMHHA BiJJIaBaTUCS T'OCTIO
npotsiroM 15 xBumuH (ax ctBepmkye cam «Chicago-Grill»). Toctunna 3ama
pecTopaHy BHKOHaHAa y TEMHHUX TOHaxX 3 BEJIHKOIO KIJIBKICTIO POCIMH. MeEHIo
pecTopaHy TEpPerIsSAacThbCsl KOKHOTO CE30HY, IMIJACTPOIOEThCS TiJ  CE30HHI
iHrpenienTd. BcranoBimeHno, mo 25% OMUTaHUX PECIOHACHTIB 00palid caMme Ieu
3aKiaa JUid MOCTIMHMX BiABiAyBaHb. 3ama «Chicago-Grill» moxe Bmictutn a0 50
BIIIIOYNBAIOYHX.

BucHoBku Ta pexomenaamii. Takum yuHOM, MOKHa 3pOOWTH BHUCHOBOK, IO
kade «PuneeB» mae yrlOTHHI, ajie 3acTapiiinil 1HTEp €p MOPIBHSIHO 3 KOHKYPEHTAMH.
JIlumie 5 % cnoxuBaviB BUSBUIM Oa)KaHHS MOCTIMHO MPUXOIUTH y 3aKJIaJ 3 TAKUM
iHTep’epoM. Ha pmaHuii MOMEHT MapKeTHHIOBa MisUIbHICTH Kade «Puseey vy
COLIIATLHUX MEpekax MOBHICTIO MPHUIMHEHA. Y TOW 4ac KOJM KOHKYPEHTH aKTHBHO
Ta YCIHIIIHO KOPUCTYIOTHCS COIIaTbHAMH MEpeXaMH JJisi TPHUBEPHEHHS HOBOI
L1JIbOBOI ayIUTOPII.
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Abstract. The problem of mathematical modeling of the immune response to hepatitis C viral
infection is considered. The mathematical model of the process is described by a system of
nonlinear differential equations. The solution of this system of equations is carried out by an
iterative numerical-analytical method using the integral Laplace transform. The obtained results of
mathematical modeling provide an opportunity to solve the problems of research and forecasting
the development of infectious diseases and to determine the modes of effective treatment of the
disease.
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Introduction

Viral infections are a serious problem for human health and prosperity. This is
true not only for acute outbreaks, such as Ebola, with high public awareness, but also
for chronic infections that have a major impact on health care management.

Hepatitis C virus (HCV) is a relatively common blood-borne disease. It is one of
the leading causes of chronic liver disease worldwide and is the fastest growing cause
of liver transplantation in developed countries [2]. If liver disease is left untreated,
HCV progresses in approximately 7-18% of patients over 20 years, leading to liver
failure, cirrhosis, hepatocellular carcinoma, and death [3].

Hepatitis C virus infection [1] causes chronic liver diseases such as liver
cirrhosis and liver carcinoma. As chronic HCV infection affects 2-3% of the world's
population, HCV is the leading cause of liver transplantation in the West.

There is no vaccine against hepatitis C, but significant progress has been made
in the development of direct-acting antiviral agents (DAAs) [5] that specifically
target specific genetic proteins encoded by the virus (eg, HCV protease and
polymerase). However, there is still considerable room for a deeper "mechanism"
understanding of the HCV replication cycle. This includes spatiotemporal analysis of
HCV RNA translation, replication and assembly. A deeper understanding of these
processes may also have implications for understanding fundamental virus-host
interactions of related viruses. The main way of transmission of viruses is among
active users of injection drugs (IDU), which is easily transmitted through the sharing
of needles and syringes. In the UK, most developed countries and many other
developing countries, the iatrogenic risk of HCV is high (eg in South Asia), with
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more than 80% of new cases associated with injection drug use, with 15-90% of
IDUs testing positive for antibodies to HCV.

Antiviral treatment of hepatitis C (peginterferon-alpha and ribavirin) is
recognized as effective and leads to clearance of the virus in approximately 45-80%
of cases, depending on the genotype [9].

Mathematical modeling has shown that antiviral treatment can be an effective
preventive measure among IDUs, with modest and achievable treatment rates leading
to a significant reduction in the prevalence of infection.

Mathematical modeling of the dynamics of hepatitis C serves as the basis for
determining the parameters of the model for the purpose of building a system of
optimal management of this process and determining optimal modes of antiviral
treatment.

In contrast to the existing and widespread approaches to modeling the dynamics
of immune processes, which are based on the application of numerical methods of the
Runge-Kutta type [4-9 ] to linearized systems, a numerical analytical approach based
on an iterative scheme for solving a system of nonlinear differential equations is
proposed.

Mathematical model

A mathematical model for the combined treatment of IFN and ribavirin is
considered, consisting of four related equations:

dr_ s+rT[1—$j—dT—ﬂTV,,

E max
a_ sy +rl(l—ﬂ]—§l,
dt max (1)
dav,
dtl = (-p)l-¢,)pl-cV,,
dv,
71\”: pl—¢,)pl—cVy,.
The initial conditions are chosen as [4,4-10°1,4-10°1,3-10°0]". (2)

These are the levels of the state variables (approximately) after 25 weeks of
infection, starting with (7 110*)" (Value refers to virion level for HCV patients).

The assumption in the model is that hepatocytes are produced at a constant rate
and have a natural death rate d, while proliferating at a rate, which 7 1is the
maximum possible level of the hepatocyte population (both uninfected and infected).
It is assumed that hepatocytes are infected with virions at a rate of g . It is assumed

that the proliferation of infected hepatocytes also occurs at a level » with the level of
natural mortality 5. In the absence of any treatment, infected hepatocytes produce
infectious virions at a rate of ¢. The introduction of IFN reduces this production by

the factor (1-&), where ¢ is the efficiency of IFN. Finally, the model includes
ribavirin efficacy p, which reflects the proportion of infectious non-infectious

virions with mortality ¢ for both of these populations.
Ribavirin works by converting some pof the newly formed virions into non-

infectious ones, which divides the virion population into two distinct populations,
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namely infectious (7, ) and non-infectious (7, ).
Solving problem
Let's write the system of equations (1) in the following form:

d—T+(d—r)T= s—rTT+I
t T

~ BTV, =s-T TL(T+1>+ﬁV,j,

d max max

A s-ni= IV, - 1T +1D),

dt s (3)
Diver, = A-p)i-g)pl.

dt

thN’ +cVy = p(l-¢g,)pl.

The initial conditions are given as (2).
The parameters of the model (3) are given in table 1.

Tabl. 1. Model Parameters(g/cm’)

Par. Value Dimensionality
s 2,005-10° | cl./(ml.day)
d 4,7-10° | 1/day
p 5,4 virion/(cl. day)
B 0,6-1077 ml/(virion day)
c 5,9 1/day
S 0,3 1/day
r 0,45 1/day
T . 0,7-10’ cl/ml

Given the nonlinearity of the system of equations (3), we will look for its
solution using the iterative algorithm [ ], which is based on the application of the
integral Laplace transform to this system.

According to the iterative method [14], we first obtain the solution of the linear

part of the system of equations (3). Let's apply the integral Laplace transform to the
system of equations (3).

(p+(d-r)T(p)=T"+=+LIN,(®)];
P

(p+(=rNI"(p)=1,+LIN,(®)];

P+ (p) =V +LIN, ];
(p+ 0)171\5?) (p)= Vz\(/]1 + L[N, (D]
. 7 (1) __ S i oS 1 1 ©) 47
Or: () d—er{T d—rjp+(d—r)+p+(d—r)£[NT O
T (p)-—L v

+
p+(6-r) p+(©-r) @
We denote:
a,=d-r,a,=0-r,a,=c, o, =a,+a,;
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Then, for the linear parts of the system of equations, the solutions take the form:

T‘O)(t)=i+(T°— S] el — 40, +10,e
Q Q

19(r) = e VOO =V V) @) =V (e
Let's substitute these solutions into the nonlinear parts of the system of
equations.
NP =T (KT 0 +10]- sV 1))

= (zo0 110, )(rl[too 110, 4 10 ()= pre ) (4)

Let's apply the Laplace transform and the equivalent simplification algorithm to
this expression [15]. The values of the coefficients in this cloud are calculated using
the corresponding C program.
i+ bl +b/ (p+a’)

(p+a’ ) £(0")’

The general scheme of application of the iterative algorithm [14] (write it down
for the first equation of the system):

T4 (p) =T (p) +—— LIN (1))
p+a

1

LIND (1)~

or in the space of the originals:
NEO=TOO(RITP )+ 1001+ BV (1) ()
Substitution of the expressions for the linear parts of the sought functions in (5)

with the subsequent application of the Laplace transform and the application of the
equivalent simplification algorithm of the obtained expression gives:

= = 1 ch +clp ol
T(k+1) :T(O) 0 1 el 6
(p)=T""(p)+ ml[(pw i@y (0)

To obtain the original from this expression, we apply the convolution integral

G/(P)Gy(p) > [&i(t=1)g,(7)st

=" [ b f}(@" 1) +b, (1) |~ bye”

In the space of originals, this expression corresponds

TV =l +e [ fi@' D+ (') +cle . (7)
1y _ sin(@’n), (@")*>0, 1o _Jeos(@n), (@") >0,
S { (@D, (0') <0, @ { (@'n), (0') <0, )

Using a similar algorithm, an expression for .

TO(p)=T"(p)+ G o P

pra, (p+a' ) +(d'y
190 =i+l i@+l fu(@'n) ]+ "6

VOt =l +e f[clff(wfr)wzug(aﬂr)] clres?,
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The following iterations lead, thanks to the application of the algorithm of
equivalent simplification of fractional-rational expressions with the use of continued
fractions, to the solutions of the system of nonlinear equations (3), similar in form to
the given solutions. At subsequent iterations, expressions of the form (4) instead of
exponents contain expressions of the form (8). The above algorithms are
implemented in an algorithmic language

Simulation results

Distribution of T,I,V I,VNI,ep=D,75, rho=0,3

25

- 10

Concent

Puc.1 Po3noaisi koHueHTpauii komnoHeHris 3a ep=0,75, rho=0,3.

Distribution of T,I,V I,VNI,ep=D,95, rtho=0,6

Concent

Puc.2 Po3noaiji KOHIEeHTpauii KoOMnoHeHTiB 3a ep=0,95, rho=0,3.
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Distribution of T,I.V I.VNI,ep=D,?5, rho=0.6
25

- 10

Concent

Puc.3 Po3noain koHnenTpaiii komnoneHTiB 3a ep=0,75, rho=0,6.

In fig. 1-3 the results of modeling the problem for different values of parameters
and efficiency of ribavirin use are presented.

Conclusions

Mathematical modeling of the system of nonlinear differential equations
describing the dynamics of a common infectious disease, hepatitis C, was performed.
The use of a numerical-analytical method of solving a system of nonlinear
differential equations to obtain the solution of this system of equations made it
possible to determine the ranges of changes in the parameters of the model, which
provide the possibility of effective use of combined means of treatment of viral
hepatitis C.

The conducted research provides an opportunity to build a system of optimal
regulation of the process of combined treatment and is the goal of further research by
the authors.
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Anomauia. Pozensoaemvcsa 3a0aua mamemamuidHo20 MOOen08aHHSA IMYHHOI 8I0N08I0i Ha
sipycHi ingekyiro eenamumy C. Mamemamuuna mooenb npoyecy ORUCYEMbCSA CUCNEMOTO
HeNHIUHUX ~ Ougepenyiinux pieuausb. Posze'szanna yiei cucmemu  piGHAHL  30IUCHIOEMbCS
imepayitiHuM YUCI080 -AHALIMUYHUM MEMOOOM i3 3ACMOCY8AHHAM [HMEZPAIbHO20 NePemE8OPeHH s
Jlannaca. Ompumani pe3yniomamu MamemMamuyHo20 MOOEN08AHHS HAOAIOMb MONCIUBICIL
supiutyeamu 3a0a4i OOCHIONCeHHs. | NPOSHO3YBAHHS PO3GUMKY I[HQEKYIHUX 3aX60pH6anb ma
BUSHAUUMU PEeAHCUMU ePeKMUBHO20 IKYBAHHS X80POOU.

Kniouosi cnosa: cenamum C, in@exyilini 3ax60pr6anHs, IMYHHA cucmema, imepayiuui
cxemu, HeliHItHI OughepeHYiliHi PIGHAHHAL.
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Abstract. The "RBF U2R" program based on the implementation of the RBF network, the
configuration of which is N-M-K (where N is the number of input neurons; M is the number of basic
functions; K is the number of resulting neurons) was created in Python for detecting the following
classes of attacks: Buffer overflow; Loadmodule; Perl; Rootkit; Normal and using network traffic
parameters from the open KDDCup database. Studies of the accuracy parameter were carried out
during the training epochs of the neural network on the created program.

Keywords: attack, class, traffic, Gaussian function, training, testing, accuracy.

Introduction

Formulation of the problem. The creation of an effective network attack
detection system requires the use of qualitatively new approaches to information
processing, which should be based on adaptive algorithms capable of self-learning.
The most promising direction in the creation of similar network attack detection
systems is the use of neural network technology.

Analysis of the latest research. At the current stage, there are various methods
of detecting network attacks: the method of support vectors; clustering algorithm;
genetic algorithms; neural networks. Previously, we have already considered the use
of some neural networks (NN): Multi Layer Perceptron (Multi Layer Perceptron,
MLP) [5] to detect DoS, U2R, R2L, Probe network attacks. Kohonen network or self-
organizing map (Self Organizing Map, SOM) [1]; neural fuzzy network (Adaptive
Network Based Fuzzy Inference System, ANFIS) [2]. But there are also other NNs,
in particular the radial basis function network (RBF) [6]. In addition, none of the
methods provides a complete guarantee of detection of attacks, while different neural
networks detect different network classes of attacks in different ways.

The purpose of the article is to investigate the possibility of using the RBF
network to identify network attacks of the U2R category.

1. Statement of the problem and mathematical apparatus

The rapid development of computer networks and information technology
causes a number of problems related to the security of network resources, which
require effective approaches. The use of neural network technology is the most
rational, because neural networks have the following advantages: solving problems
with unknown patterns; resistance to input data noise; adaptation to changes in the
environment; potential ultra-high speed. In this paper, it is necessary to identify
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network attack classes of the U2R category. U2R network attacks are system attacks
in which a hacker starts a system with a normal user account and tries to abuse
vulnerabilities in the system to gain superuser privileges. This type of attack is
divided into the following classes: Buffer overflow, Loadmodule, Perl, Rootkit.

As a mathematical apparatus, the RBF network, the structure of which is shown
in Figure 1 [6]. The RBF network by its structure refers to a two-layer network,
which uses a hidden layer with a fixed nonlinear transformation of the input vector
with constant weighting coefficients.

v

v

v

Figure 1 — RBF structure

The specificity of the RBF network is that only the weight coefficients of the
linear output layer are adjusted in them, which, in turn, contributes to the rapid
learning process of the network. But the problem of the RBF network is the selection
of the number of radial basis functions. In [3] it is stated that the number of necessary
radial basis functions grows exponentially with the increase in the number of input
variables.

Network traffic parameters from the KDDCup database [4] were used as input
neurons of NN x;...x, (n=3), in particular: duration — length of the connection
(number of seconds); dst _host count — sum of connections to the same destination IP
address; dst host srv_count — sum of connections to the same destination port
number. As the resulting neurons y;..yx (k=5), where y; corresponds to
Buffer overflow; y, — Loadmodule; y3 — Perl; y; — Rootkit; ys — Normal (there was no
attack).

The output of NN is a linear combination of a certain set of basic functions [6]:

M
V@)= X wip - @;(x),
j=1
where w ;. — weighting factors; @ ;(x) — basis functions defined as:
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where u ; — coordinate of the center of the jth RBF function; o ; — the radius of the

jth RBF function.

2. Training and testing the neural network
To identify network attacks of the U2R category using the Python language, the
program "RBF U2R" was created, which is based on the RBF network. State-of-the-
art libraries were used, thanks to which training of the RBF network is carried out

quickly based on Tensorflow and Keras.

A sample of 83 examples is provided for RBF training: Normal — 56;
Buffer overflow — 10; Rootkit — 9; Loadmodule — 5; Perl — 3. In Figure 2 we can see
the process of training NN. As shown, we have chosen 5000 epochs for training. We
can also see the accuracy of NN on each step (epoch) of training. The average
accuracy during the beginning of training is 27.27 %.

dl

2 B ™ ppocn 1/5000
% m = 3/3 [==============================] - 0Os
= =  Epoch 2/5008
g A §  3/3 [sz=sszz=czzz=czzzzczzzczzzz==z] - Bs
I u
Epoch 3/5808
3/3 [==============================] - 05
Epoch 4/5808
3/3 [==============================] - 0Os
Epoch 5/5808
Epoch &/5808
3/3 [==============================] - 0Os
Epoch 7/5808
3/3 [s==================-omoomo-ooc] - g
Epoch 8/5808
3/3 [==============================] - 0§
Epoch 9/5808
3/3 [==============================] - 0Os
Epoch 18/5808
Epoch 11/5800
3/3 [==============================] - 0Os

Figure 2 — Training of NN: at the beginning

ms/step -

8h4us/step -

772us/step -

673us/step -

457us/step -

632us/step -

625us/step -

618us/step -

685us/step -
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loss: 1.8713 -

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

8.9201

0.8253

8.7538

0.6918

0.6427

8.5919

0.5486

8.5132

0.4736

8.4441

accuracy: 0.0606

- accuracy: B9.0989

- accuracy:

- accuracy:

- accuracy:

- accuracy:

- accuracy:

- accuracy:

- accuracy:

- accuracy:

- accuracy:

8.1861

8.2273

8.2273

B.2424

B.2424

8.2576

8.2727

8.2727

8.2727

In Figure 3 we see the improvement of accuracy of NN. In the ending epochs the

average accuracy is 87.88 %.
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Epoch 2249/5008
3/3 [==============================] - 05 544us/step - loss: 8.8408 - accuracy: 0.8788
Epoch 2258/58008
3/3 [==============ooooooossooz===z] - @5 554us/step - loss: 8.8395 - accuracy: 0.8788
Epoch 2251/5008
3/3 [==============================] - @5 5§50us/step - loss: 0.8395 - accuracy: 0.8788
Epoch 2252/58008
3/3 [==============================] - Bs 563us/step - loss: 8.8399 - accuracy: 0.8788
" Epoch 2253/5000
% 3/3 [==============================] - @5 §58us/step - loss: 8.8396 - accuracy: 0.8788
% Epoch 2254/5800
@ 3/3 [==============ooooooozsooz===z] - @5 566us/step - loss: B.8396 - accuracy: 0.8636
n Epoch 2255/5008
v 3/3 [==============================] - @5 554us/step - loss: B.8395 - accuracy: 0.8788
§ Epoch 2256/5000
= 3/3 [===============oooooossooz===z] - @5 550us/step - loss: 8.8397 - accuracy: 0.8788
o Epoch 2257/5080

Figure 3 — Training of NN: at the end

In Figure 4 we can see the results of training. The average accuracy during
training is 87.88 %, the average accuracy during testing of NN is 76.47 %.

Layer (type) Output Shape Param #
module_wrapper (ModuleWrapp (None, 34) 102

er)

module_wrapper_1l (ModuleWra (None, 34) a

pper)

dense (Dense) (None, 5) 175
activation (Activation) (None, 5) a

Total params: 277
Trainable params: 277

Non-trainable params: @

1/1 [==============================] - Bs &65ms/step - loss: B.8792 - accuracy: 0.7647
test loss: B0.087924439758062363
test accuracy: 7&6.47058963775635 %

3 Bookmarks

Process finished with exit code @
1

Structure

Figure 4 — Testing of NN

3. Research
The created program "RBF U2R" was used to study the accuracy parameter of
the neural network during training for 5000 epochs (Figure 5).
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train accuracy and loss

accuracy

loss
1.0

- WW

0.6

Accuracy

0.4

0.2

0.0 1

T T T T T T
a 1000 2000 3000 4000 5000
Epoch

Figure 5 — Accuracy Loss diagram during training of NN

Conclusions

To identify network attacks of the U2R category by means of the RBF network,
the "RBF U2R" program was created in Python using the KDDCup database. The
average accuracy during training is 87.88 %, the average accuracy during testing of
NN is 76.47 %. In addition, a study of the accuracy parameter by epochs of RBF
network training based on the use of the created program was carried out.
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Anomauia. Cmeopena 6 Python npoepama « RBF U2R» na ocrosi peanizayii mepeoici RBF,
koHgicypayis sikoi N-M-K (de N — kinvkicms 6xionux Hetipouie;, M — Kinbkicmv 0A3UCHUX DYHKYIL,
K — kinekicms pe3ynomytouux Heupowuis) O/ GUAGNEHHS HACMYNHUX MEPEeNCHUX KIAcCie amak:
Buffer overflow; Loadmodule; Perl; Rootkit; Normal ma 3 euxopucmanuam napamempis
mepedicnoco mpaghiky i3 eiokpumoi 6aszu KDDCup. [lpogedeno 0ocniodxcenHs napamempy
Accuracy 3a enoxamu Ha84aHHs HEUPOHHOI MePENHCi HA CIMBOPEHILl NPOSPAMI.
Knwwuoesi cnosa: amaxa, knac, mpagix, ¢pynxyisn I'ayca, HaguanHs, mecmy8ants, MoyHICMb.
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Anomauia. B pooomi pozensoacmovcsa ocobausocmi e8onoYiiHo20 npoyecy mpaucnopmuoi
IHhpacmpykmypu 8 yMosax cepedosuya, sKe XapaKmepuzyemuvcs c80im MemacmadiibHuM CmaHom
8 CYUACHUX YMOBAX.

Kniouosi cnoea: mpancnopmua ingpacmpykmypa, CmiuKicmv —Hpoyecis,  e8oayis
cepedosuya.

Beryn

®opmyBaHHS HOBOI 17€0JI0TIl PEryIOBaHHS Yy TpiaJll «TPaHCHOpPTHA CHCTEMa —
reorpadiyHUN/TOAMHHUNA TPOCTIP — pecypcu» B MPOIECi €BOMIONIT TPaHCHOPTHOT
1HGpacTpyKTypu Iiependavyae BAOCKOHAJIEHHS [IIOYMX 1HCTPYMEHTIB  OIIHKU
MIPOEKTIB yMPABIIHCHKUX PIllIeHb, IO PO3pOOISIIOTECA. EdEeKTUBHICTh Ta CTIHKICTH
JAHOTO TPOIECY MOXKJIMBA BUKIIOYHO B YMOBaxX TICHOI cCHmiBOpami Ta OOMIHY
nocBigoM. Peamizaris npunmumniB "SMART" perymtoBaHHS MOXE€ BUCTYIUTH SIK
MICTOK MK IHT€pEeCaMH 1 IIHHOCTSIMHU CKJIAJOBUX TPAHCIIOPTHUX CHUCTEM. [[oicepeno:
[1].

OCHOBHHU TEKCT.

EdextuBHicTh Ta  CTIMKICTH  1HQPACTPYKTYypH  B3a€EMOJIl  CKJIAJOBHX
TPAHCIIOPTHUX CUCTEM 0arato B UOMY 3aJIC)KHUTh BiJl PIBHS PO3BUTKY Ta 1i HAJA1MHOCTI.
Tomy iH(pacTpykTypHEe OOJaIITyBaHHS CKJIAJOBUX TPAHCIOPTHUX CHUCTEM €
NEpIIOPSAHUM  3aBJAHHSAM TOpAJ 13 TaKMMHM TpolecaMH, SK  ajanTarlis,
BJIOCKOHAJICHHS,  ONTUMI3aIlis, JipKiTamzamis Tomo. Ilpomec  cTBOpeHHS
1HPaCTPYKTYypu € JIOCUTh TpUBaIUM. BiH MIIJIbHO TOB'3aHUI 13 TEBHUMH
pecypcaMi, )KOPCTKO MPUB'sI3aHUNA 10 TeorpadiuHoro Ta TMMYacoBOTO MPOCTOpy. Y
nepioy T1I00anbHUX Kpu3 (colliagbHa, BIMCHKOBA, €KOJIOT1YHA, EKOHOMIYHA)
3MIHIOETBCS POJIb 1 Micle 1H(QPaCTpyKTypu B CEPENOBHUILl 3a0€3MEUECHHS
e(EeKTUBHOCTI TPOIECY B3aEMOJIl CKJIaJOBUX TPAHCHOPTHUX cucTteM. Ha xamb,
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ChOT'OJIHI 1HQPACTPYKTYPl TPAHCIIOPTHUX CUCTEM MPHUIIISAETHCS HEJOCTATHLO yBarw,
TOMY ii PO3BUTOK BiIOYBa€eThcsl y 0araThOX BUMAAKaX CTUXIMHO 1 JIMIIE YaCTKOBO
BiloOpakae moTpeOu Cy0'eKTIB PUHKOBUX BITHOCHH, 10 (opMyloThcs. CroyaTky
NOHATTS «1H(ppacTpykTypa» Oyio chopmMoBaHO y BIHCHKOBIA TEPMIHOJOTIT IS
MO3HAYEHHS JOMOMIKHUX CITYXO0 Ta CUCTEM.

Y HaykoBiil JmiTepartypi ued TepMmiH OyB 3ampoBakeHuit 'y 1955 p.
aMmepukaHcbkuM ydyeHuM II. Posenmrenin-Poman, skuii poO3KpUBAaB IOHSATTA
1H(PACTPYKTYpH, K KOMIUIEKCY 3araJIbHUX YMOB, 110 3a0€3MeuyoTh €()eKTUBHUMN Ta
CTaTui PO3BUTOK CKJIQJHUX TEXHIYHUX Ta TEXHOJIOTIYHUX CHUCTeM Yy 0a30BUX
rajxyssx, 1o 3a0e3neuyroTh BINCHhKOBY MPOMMCIIOBICTh Ta 3aJ0BOJILHSIOTH MOTPEeOU
BY3bKOT'O CETMEHT CIOKHMBayiB. BiH BUAUIMB JBa OCHOBHI BUIIU 1H(QPACTPYKTYpPH:
BUPOOHHMYY Ta COLIATIBHY.

VY 3apyOikHill JiTepaTypi mpoOjeMaM PO3BUTKY 1H(PpACTPYKTypu 30KpeMa i
TPAHCIIOPTHOT CTadl MOPUIUIATH OCOONMBY yBary mnoyaTky 60-x rr. bimpoiicts
aBTOPIB TPAKTYyBaJH 1HPPACTPYKTYpy SK CYKYIHICTb rajry3ed 3B'A3Ky, TPAHCIIOPTY,
MaTtepiaabHO-TEXHIYHOTO MOCTadaHHs, chepu MOCIYyT Ta IHCTUTYLIHHY chepy.

VY BITUM3HSAHIN HAyKOBIH JiTEpaTypl MEPIIMMHU MOYATIH PO3TISAATH LIEeH TepMiH
(axiBIi perioHajdbHOrO CHpSAMYBaHHS Ta reorpadii, a BXKe MOTIM BYEHI 1HIIMX
cnemianbHOoCcTe. [HQpacTpykTypa Oarato B YOMYy 3yMOBIIIOE TEMIH PO3BHUTKY
TPAHCIOPTHUX CHUCTEM Ta 1X CKIaAOBUX. [ HAmoil KpaiHu 3 11 JOCUTH BEIHUKOIO
TEPUTOPIEI0 TOPIBHAHO 3 TEPUTOPISIMU E€BPOCOIO3y, Ha SKIA HEPIBHOMIPHO
pPO3MIIIEHI TPHUPOAHI, MPOMUCIOBI, (DIHAHCOBI Ta MarepiaibHI pecypcH, e Mae
BUHSITKOBO BaXKJIMBe 3Ha4YeHHS [1].

[adppacTpykTypa - 1Ieé Hacammepel XapaKTepUCTHKa 3arajllbHUX YMOB
e(eKTUBHOT B3a€MO/IIi PI3HUX BHJIIB TPAHCIOPTY Ta COIL[IaIbHOTO CEPEOBUIIA, a HE
MPOCTO CYKYMHICTh NEBHUX raiysen [2].

Came cTBOpEeHHS HaMKpalmx YMOB it (GOpMyBaHHSI TPAHCIIOPTHHUX TOCIYT, 1X
BUILHUM HAJIaHHSIM Ta PIBHEM CIIOKHUBAHHA y MEBHUX reorpadiyHUX JOKAIAX 1 € Te
TOJIOBHE, IO BiJIPi3HsIE 1HPPACTPYKTYpPy BiJ 1HIIMX BUIIB AISUTBHOCTI, € OCHOBHOIO
O3HAKOI0 BUJIIJICHHS 11 rayy3ei 13 HaIllOHAJIBHOI TPAHCIOPTHOI cucTteMu. B ymoBax
KoMepIriamizamii  TpPaHCHOPTHOI JIsUTBHOCTI BHMAarae 1HIIOI 1H(PPACTPYKTYpH.
Hemunyye 3MIHIOIOTBCS KIUIBKICHI Ta SIKICHI XapaKTEPUCTUKU 1HGPACTPYKTYpPHOTO
TPAHCIIOPTHOTO KOMIUIEKCY, a TaKOX CKJajJ 1HQPacTPyKTypU KOHKPETHOI
reorpagiyHoi Jokauii [3,4].

Takum dYMHOM, TPYHTYIOUHCh Ha BHIIEHABEJICHOMY, MOXHa JaTH Take
BU3HauUeHHA. [H(DpacTpyKTypa TpaHCHIOPTHOI CHUCTEMH — II€ KOMIUJIEKC CIOpY[I Ta
BUJIIB JIISUTBHOCTI, 110 3a0e3Meuy€e CTBOPEHHSI HEOOX1THUX YMOB JiJisi €()eKTUBHOTO iX
(GyHKIIIOHYBaHHS, BUIBHOTO HaJaHHS TPAHCIOPTHUX TMOCIYr Ta PECypciB, IO
($hOpMYIOTBECSI B TAaHOMY TIPOIIECI, & TAKOK HOPMAJIBHOI KUTTEMISTPHOCTI HACEIICHHS
Ha JOCTIIPKYBaHOMY TeorpagpiyHOMY IIPOCTOPI.

OcHoBHUMMHU 3acajiaMi  (DYHKITIOHYBaHHsS TPAHCIIOPTHOI 1HQPACTPYKTYpU €
€KBIBJICHTHICTb, HAJIIMHICTh, CIIOJTYYEHICTb.

HaniitHicTh TpaHCHOpTHOI 1HPPACTPYKTYPU AOCITAETHCS CYKYIHICTIO 3aXO/IIB
TEXHIYHOT'0, TEXHOJIOT1YHOTO, €KOHOMIYHOTO, COILIAJIbHOTO, MMPABOBOTO, MOJITUYHOTO
XapakTepy. 3a I1HIIMX PIBHUX YMOB HAJIHHICTh (DYHKI[IOHYBaHHS TpPaHCIOPTHOL
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1H(QPACTPYKTYpH TUM BHIIA, 10 OUIbIIIE CAMOCTIMHUX CYO0'€KTIB (BU/IIB TPAHCIIOPTY)
JOCIIIKYBAaHUX CHCTEM.

CronydeHicTh Ma€e Ha yBasi YITKy BIANOBIIHICTh €JIEMEHTIB TPaHCIOPTHOI
1HGPaACTPYKTYpPH PUHKAM, IO HEIO OOCIYTOBYIOTHCS, @ TAKOXK 30a1aHCOBAHICTh MIX
OCHOBHUMHU €JIEMEHTaMU caMoi 1HQPacTpyKTypH.

EBoutrontist TpaHCHOPTHOI 1HGPACTPYKTYpH MOXIKBaA pH peamizamii «SMART»
perymroBaHHs, 10 nependadae moOy0By KOMIUJIEKCHOT CHCTEMH TTPUIHSTTS PIIIICHb,
BUXOJISIYM 3 IHTEPECIB YChOI'O CYCIMUIBCTBA, 3HATTA Oap'epiB Ta MPUUHATTA MPOCTUX
3aKOHIB. Y cy4acHOMY 1H(GOpPMAIIHHOMY CYCIUIBCTBI OCOOJMBOI aKTyaJbHOCTI
HaOyBae mpoOsiemMa rapMOHI3alii PO3BUTKY Tpilal «TPAaHCIOPTHA CUCTEMa —
reorpadiyauii/yacoBuil mpocTip — pecypcu». BBakaemo, 1110 perysiroBaHHS PO3BUTKY
CTPYKTYPHUX €JIEMEHTIB L€l Tpiaau 3 ypaxyBaHHSM KpHUTEpII0 TapMOHIMHOCTI
MO>KJIMBE JIMIIE Ha OCHOBI cydacHUX «SMART) TexHOJOr1H.

bazoBuM eneMeHTOM '"pO3yMHOro" pEryliOBaHHSA € OIlIHKAa PEeryJII0Y0ro
BiuuBy (OPB) Ha Bcix etamax ympaniHcbkoro mukiay. OPB Bxke BmpoBamkeHa Ta
edeKkTUBHO Ji€ y 6araThoxX Kpainax. Psa kpain, y Tomy umcii YkpaiHa, 3HaXOIAThCs
Ha MOYaTKOBOMY etami moOyaoBu 1uricHoi cuctemu OPB. Hampukman, 3apa3 B
VYkpaini Bci Jiep>kaBHI OpraHW MPOBOMASTH OIIHKY HACTIAKIB 3aKOHOMPOEKTIB, IO
npuitmatotbesi. 3 2019  poky Oyno  BHOPOBaIKEHO HAYKOBY  EKCHEPTHU3Y
3aKOHOIPOEKTIB YKpaiHu. BoHa mpoBaiuThCsi HAYKOBOIO OpraHi3alli€ro, He3aaeKHO0
B/ JISUIBHOCTI JEp>KaBHUX opraHiB. TakuM 4YMHOM, B YKpaiHi CTBOPEHO OCHOBY
cuctemu ['PB. Ilpu upomy popMyeTbest cnieniaibHUM NacnopT 3 OI[IHKU COIliajIbHO-
€KOHOMIYHMX HACJHIJIKIB JI1i 3aKOHOIPOEKTY, 110 MPUUMAETHCA, SIKUWA CKIAJAE€THCS 3
HAaCTYIMHUX CTPYKTYPHUX €JIEMEHTIB: 3arajbHa 1H(oOpMaIllis;, BIAMNOBIIHICTh
3aKOHOIPOEKTY CTPATEriYHUM LIUISIM JEpKaBU; TEXHOJOT1UHI HACTIAKU; aHaA13 BUTO]T
Ta BUTPAT; JyKepeso (piHaHCYBaHHS; BUCHOBKH.

Posmmpennss mexanismy OPB Mae Takox BifOyBaTHcs HE JUIIE 3a eTaramu
OPUNHATTS Ta peaizallii pilieHb, a i 3a piBHAMH ynpaBiiHHs. ToOTO, MOYMHAIOYH
BiJI 3aKOHIB, IO MPUUMAIOTHCS MApPJAMEHTOM 1 MIAMHCYIOTHCS TPE3UICHTOM, 1
3aKIHYYIOUH PIIICHHSIMH MICIIEBUX JIepKaBHMX OpraHiB Ha PiBHI PErioHIB, palOHIB,
MicT. L1 pimeHHs TakoX MOTPEOYIOTh OIIIHKKM MO3UTHBHUX Ta HETaTUBHUX €(EKTIB
BIUIMBY, OCKUIBKA B HUX MOKE OyTH 3aKiIaJIcHUN MeXaHi3M, SIKUH BIJIPI3HAETHCS Bi
171€1, 3aKJ1a/IeHOT B 3aKOHI, 110 MOYK€ HETaTUBHO MO3HAYUTHUCS HA TIEBHUX COIAIbHUX
rpynax HaceieHHsA. Tinbku KoMiuiekcHa cuctema OPB, mo oxomumoe Bci etanu
YOpPaBIIHCAKOTO IMKIy Ta BCl  pIBHI  JIEp)KaBHOTO  YIpaBIiHHA, Oyze
Halpe3yIbTaTUBHIMIOKO.

Crorogni OPB Oiib111010 MipOI0 KOHIIEHTPYETHCS HAa PiBHI TOTOBOTO MPOEKTY
HOPMAaTUBHO-TIPAaBOBOTO akTa. lle yckiagHiOe BHECEHHS KOHIIEITyaJIbHUX 3MIH Y
MPOEKT, OCKIJIbKU 3MIIIy€ aKLEHTH Ha OOpaHuil BapiaHT BUpIIIEHHS mpoOiemu. Sk
noka3ye mnpaktuka, OPB edexTnBHO MpOBOAUTH BKE Ha CTail OLIIHKH MPOOJIEMHU,
KOJIU PETyJsTOPU MaKOTh MOMKJIUBICTH OO'€KTUBHO OIIIHUTH O€3/114 IHCTPYMEHTIB
pEryaroBaHHS.

Hns  BianmosigHocTi mpuHiunaMm  "SMART"  perymioBaHHS  HEOOXiTHO
MPOJIOBXUTH PpOOOTY 3 ii BAockoHaieHHs. [lo-mepiie, moTpiOHO 3abe3meduTH il
uentpanizamito. [lo-gpyre, "SMART" peryntoBaHHs BUMarae€ MPOBEIACHHS OIlIHKU
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PEryJII0I0UOro BIUIMBY BCIX €Tamax NPUUHSATTS PIlIeHb: B aHaANI3y MpoOJieMH 10
OLIIHKH JIIFOUYMX MEXaH13MIB PEryJIIOBaHHS CTIHKOCTI Ta eheKTUBHOCTI. TakuM YnHOM,
OLIIHKA PETYJIIOI0YOr0 BIUIMBY MOKJIMKAHA CTaTH CaM€ TUM €JIEMEHTOM CHCTEMHU
"SMART" peryntoBaHHs, SIKHA JOIIOMOXE JIOMOITHUCS IEPEBOPOTY B HOPSIAKY
KepyBaHHS TPAHCIIOPTHUMH CHUCTEMaMH, IO i€, TIOBHICTIO ONTHUMIi3yBaBIIH
OPUUHATTSA pimieHb. KIIOUOBUM HANpsSIMOM TaKOTO PETYJIIOBAaHHA MOXKE OyTH
KOMIUJIEKCHA MATPUMKA €KCIIOPTHOT AISUTBHOCTI TPAHCIIOPTHUX CUCTEM.

BucHoBkwu.

Bynu po3risiHyTO NMUTaHHS PO3KPUTTS OCOOJUBOCTEM MPOCY €BOIIOLINHOTO
PO3BUTKY 1H(QPACTPYKTypU TPAHCIOPTHUX CHUCTEM B yMOBaxX CEpPEAOBHINA, SIKE
XapaKTepU3y€eTbCs CBOIM MeETacTablTbHUM CTaHOM B CyYacHUX yMoBax. Jlms
MOAAJBIIOT0 PO3BUTKY 1HPPACTPYKTYpHU 3amporoHoBaHOo MexaHisMm "SMART"
peTyJIIOBaHHS.
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Abstract. The paper considers a tool, a neural network of the LTSM architecture, which is
quite appropriate to use for forecasting the intensity of random flows, which represent the
processes of the arrival of containers at railway terminal stations in the system of intermodal
transportation.

Keywords: railway terminal stations, road transport, container flows.

Introduction.

The arrival of container flows at the terminal railway station from shippers is a
complex stochastic process that has many uncertainties. A part of the transportation
way of containers can take place both by road transport, for example, from the
shippers to the railway terminal station, and by rail - transportation from the railway
terminal station to the port or border station. There is a need for a thorough study of
container flows in order to build a management model with the interaction of several
types of transport for the timely delivery of goods in containers according to the
principles of logistics, with minimal costs [1].

To ensure the possibility of making high-quality management decisions, the use
of only statistical data of container arrival processes, such as, for example,
mathematical expectation and variance of the interval between container arrivals, is
insufficient.
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Thus, in order to be able to use the container flow management model, first of
all, the dynamics of container flow parameters is required.

Main part.

The main characteristic of container flows is the intensity function. But
considering the arrival of containers at the station as non-stationary random flows, the
intensity of the flow can represent a time dependence.

On the basis of the above mentioned, representation of such data can be in the
form of so-called time series. Time series represent statistical material collected at
certain periods of time which have the values of one or more parameters.

Figure 1 shows a scheme for representing the intensity of a random flow as a
function of time using a numerical sequence.

2,4,4,69.4.4,5,2.3,2
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Figure 1 - Encoding scheme of the random flow intensity function in the form of
a numerical sequence

According to this scheme, the intensity function can be represented by a
numerical sequence. The dependence curve is approximated by a broken line, which
has horizontal sections corresponding to constant levels of intensity, and sloping
sections corresponding to transitional levels when moving from one constant level to
another. Thus, the function is coded by a set of data in which numbers are
sequentially placed that determine the constant level of intensity, its duration and the
duration of the transition period that follows it. Such triples of numbers can be
repeated indefinitely, as shown on the figure. In addition, this method of coding is
compact, because to represent, for example, a section corresponding to a constant
level of intensity or a time interval in which there are no events at all, it allows
spending only one number of the sequence, regardless of the duration of this interval.

Analyzing various forecasting models of time series, it was found out that there
is a fairly significant number of them, which are listed in Table 1.

Recurrent neural networks based on modules of long short-term memory (long
short-term memory; LSTM) are considered the most successful modern neural
architecture for forecasting time series models [2].

Neural networks of the LSTM architecture are considered universal because,
given a sufficient number of neurons, they can approximate any function with a given
level of accuracy, that is, simulate computational processes of any complexity. Such
calculations are possible after taking the learning process and forming a matrix of
weights of connections between neurons, which can be interpreted as a knowledge
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base and as a computer program. Neural networks of the LSTM architecture can be
considered the least versatile of the entire class of recurrent neural networks.

Table 1- Classification of the main types of models for forecasting time series

Models based on classical Models based on trust Models based on neural
methods networks networks
1. Exponential smoothing 1. Models based on|l. Autoregressive models
Bayesian networks based on neural networks

2. Decomposition, seasonal 2. Deep trust networks with restricted Boltzmann
decomposition machines

3. Integrated model of 3. Models based on neural
autoregression and fluctuating network architecture using
average (ARIMA) seasonal long-short-term memory
version of SARIMA cells

4. Dynamic linear models

5. Trigonometric model based
on Box-Cox transformations,
errors based on autoregression,
fluctuating average, trends and
seasonality (TBATS)

However, these neural networks are capable of implementing deep learning
technology [3] and are most suitable for the tasks of data processing, classification,
and prediction of time series, in particular irregular time series that do not have clear
parameters and a constant step size, time series, the key events of which are distant
by significant aperiodic distances, the forecasting of which using neural networks of
any other architecture is ineffective or practically impossible.

The task of forecasting time series using neural networks is solved due to their
properties such as the ability to generalize and find hidden dependencies [3]. This
statement applies to models based on “deep learning” networks. Neural networks of
the “deep learning” direction, are much more complex than neural networks of the
traditional “machine learning” direction. In the process of learning, they do not need
to indicate certain features of the data directly, they are able to highlight them
themselves. In fact, they themselves create functional structures that are able to draw
logical conclusions. However, to do it, they may require significantly larger amounts
of data, computing power, and training time for networks created using machine
learning technologies [4].

The neural network of the LTSM architecture is a tool that is quite reasonable to
use for forecasting the intensity of random flows, which represent the processes of
container arrivals at railway stations, which are terminal points in intermodal
container transportation systems. As it was shown above, networks of this type can
effectively solve the problems of forecasting time series. Time series refers to
sequences of data that are put in order on the time axis. Thus, time series are
sequences of data with discrete time. However, it is usually also implied that these
data correspond to points on the time axis that are equidistant from each other.
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LSTM networks have a rather complex structure. The main component of neural
networks of long-short-term memory is not a single neuron or a layer of neurons, but
memory cells that include various components, including neurons of different types.
An important component of the LSTM architecture network is the pipeline of the
main flow 1 (Fig. 2), which can also be called the memory pipeline. It is a memory
cell, any element of which can be deleted or changed at any iterative step of learning
or network operation, and can retain its value for a long time. At the same time, this
memory pipeline is one of two channels for the passage of signals that are translated
from one cell to another or from one iteration step to another, experiencing a
minimum level of interaction with the structures of the cell. The signal stored and
transmitted by this memory pipeline is called “cell state”. It allows the network to
store for an almost unlimited period of time information about previous elements of
the numerical sequence of data and network states.

" I
} ______ .,

Cr-1 >, - C;

M-y > h

N J !

Xy

Figure 2 - Scheme of the functioning of a neural network cell of LSTM
architecture

A forecast model based on a recurrent neural network was implemented to
predict the function of the intensity of container flows in the Matlab environment.
The architecture of the model is shown on Figure 3.
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Figure 3 - Architecture of a model based on a recurrent neural network for
forecasting the flow intensity of container arrivals
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The neural network consists of 40 cells in the LSTM layer, 80 neurons in the
fully connected layer, and 20 neurons in the demodulating layer. Figure 3.5 shows the
dynamics of the learning speed of the constructed neural network. The network is
configured in such a way that during the learning process this parameter is adjusted to
the level of 0.0005, which corresponds to a high level of accuracy of the model. But
at the same time, this parameter value significantly slows down the learning process.

Ease lgaming rale

o 100 200 300 100 s00 GO0
Iaration

Figure 4 - Learning speed dynamics of the constructed neural network

The method of reproducing the intensity function proposed above, which was
used to encode and interpret data of actual intensity and predictive dependence, is
convenient in the conditions of the necessity to encode parameters of rarefied flows
and search for dependencies of events remote in time. To solve the problem of
managing the process of accumulation of containers, the primary interest is not the
direct form of the dependence of the flow intensity function, but the integral function
from it. Under such conditions, the comparison of area elements under the graphs of
predicted and actual intensities, which correspond to equal intervals on the time axis,
will be more accurate. Graphs of the actual and predicted intensities with the
specified values of the segment areas are shown on Figures 5a and 5b, respectively.
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Figure 5 - Graphs of the actual nd predicted - b) flow intensity with the
indicated values of the areas, which correspond to the number of flow events at
equal time intervals
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Conclusions.

The developed model for forecasting the intensity of the flow of container
arrivals based on recurrent neural networks of deep learning was implemented as a
software product in the Matlab environment. As a result of the simulation conducted
on real data, it was found out that the forecast error is within 6%, which allows the
developed forecast model to be attributed to class of high-precision models. This
result is due to the application of the developed model of a layer of long-short-term
memory elements as part of the architecture, which provides the possibility of finding
hidden dependencies and connections between data substructures even if they are
separated by long time intervals.
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Anomauyia. B cmammi Oyau 0ocniodceni mMemoou NpPOSHO3VBAHHSA  HAOXOONCEHHS.
KOHMEUHEepONnomoKie Ha 3ani3HUYHY MEePMIHANAbHY cmaHyilo. Buseneno, wo ona npozHo3ysanHs
MoOdenel 4acosux psoie HAUbIb YCRIWHOW CYYACHOI HElpPOHHOIO ApXimeKmypol 88aiCarOmbCs
PEKYPEeHMHI HeUpOHHI Mepedici Ha OCHO8I MOOYNi8 00820i KOPOMKOCMPOKO8oi nam’smi. [[ns
NPOCHO3VBAHHS (DYHKYII IHMEHCUBHOCMI KOHMeUHeponomokie 6 cepedosuwyi Matlab 6yna
peanizoeana npocHO3HA MOOelb HA OCHOBI pPEeKYPEeHMHOI HeupoHHOI mepedxci. Y pesynromami
NPOBEOEHO20 HA PEealbHUX OAHUX MOOEN08AHHA OVI0 BCMAHOBIEHO, WO NOXUOKA NPOSHO3Y
3Haxooumscsi y medcax 6%, wo 00360154€ GiOHecmu pO3POOIeH)y NPOSHO3HY MOOelb 00 KIacy
BUCOKOMOYHUX MoOenel. /lanuti pe3yrbmam 06yMO8IeHUll 3ACMOCY8AHHAM V CKAAO0I apXimeKmypu
POo3pobenoi modeni wapy 3 elemenmis 00820i KOpOmMKOCMPOKOB8OI nam’'smi, sKi 3abe3neuyomo
MOMNACIUBICMb 3HAXOOHNCEHHS. NPUXOBAHUX 3ANEHCHOCMEL MA 38 A3Ki8 MIdC cYOCmMPYKMypamu OaHux
HAaBIMb AKWO 80HU 8I00AIEHT YaACOBUMU THMEPBATIAMU 3HAYHOT MPUBATIOCTII.

Knrwowuosi cnosa: 3aniznuumi  mepmiHaivbHi  CMaHyii, aBMOMOOIIbHUL  MPAHCNOPM,
KOHMEUHEPONOmMOKU.
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Anomauun. B pabome paccmampueaemcs onmumusayus Xupypeuyeckoeo JaedeHusi y
Xupypeuuecku UHKYpAOeIbHbIX NAyueHmos ¢ O1acmoMamo3HOU MeXaHU4ecKou HCeimyxou ¢
UCNONL308AHUEM PEMPOCNEKMUBHOU OYEHKU Pe3Vibmamos aHMeepaoHblX U  PempocPaoHblX
MUHUUHBAZUUBHBIX MEULAMENbCME NEPUOO.

Anmezpaonvie memoovl OpeHUposanusi OO0CHMOBEPHO Hauwje HNPUMEHSANUCL ) OONbHBIX C
Kpumudeckum  yposHem  eunepounupyounemuu  (6onee 300  mxmonw/n), Pempoepaomnas
dekomnpeccusi  CMamucmuyecku 3HAYUMO Nnpeobraodana 6 2Spynnax ¢ OMHOCUMENbHO
HegblpadicenHou dnceamyxou — 0o 100 mxmonv/x.

Paspabomannuwiti  ancopumm  dcenueomeedenHuss Yy  UHKYPAOEIbHbIX — NAYUEHMO8  C
oracmomamo3snou MK nosgonsiem MuHUMU3UPOBAMb YUCLO NOCTEONEPAYUOHHBIX OCIOHCHEHUL 00
4,0%, wuzbeoscamv pazeumus MPAH3UMOPHOU 2UNEPAMUNAZEMUU U NOCMMAHUNYIAYUOHHO20
nankpeamuma. SHOOCKOnUYecKue pempozpaouvie memoowvl npomezupoganus KBII 6 xkauecmee
OKOHYAMENbHO20 DMANA XUPYypeuyeckoeo JeYyeHusi y OSMol Kamezopuu NAyueHmos umerm
onpeoesieHHble NpeuMyujecmea nepeo aumezpaonHbimMu MemoOuKam Hapy*CHO20 OPEHUPOBAHUS, 6
nepeyio ouepeddb, CEs3aHHble C COXPAHEHUEeM eCmecmeeHHo2o naccaxca cenuu 6 JIIK u nyywen
aoanmayuetl U NepeHOCUMOCMbIO CO CMOPOHbBL OONILHBIX.

Knrwouesuvie cnosa: bnacmomamosnas Mexanudeckdast Heamyxda, MUHUUHBA3UBHOE JledeHUe.

Beenenmue.

Onyxomu OwnmmonankpearoayoaeHanibHor 30HbI (BI1/[3) cocraBimsoT 0oxoIO
15% oT Bcex 37I0Ka4eCTBEHHBIX HOBOOOPA30BAHUN KEITYyAOYHO-KUIIEYHOTO TPaKTa
WM IPUMEPHO 5—6% OT BCEX 37I0KAYECTBEHHBIX OITYXOJIEH, BBISBISEMBIX B Y KpauHE.
Omnyxonesblie 3a0oneBanus bI1JI3 3aHuMaOT 0HO U3 BEAYIIUX MECT CPEAH MPUYUH
HETPYAOCIMOCOOHOCTH U CMEPTHOCTH HAaCeJIeHUsI Kak MO JaHHBIM OOILEMUPOBOH, Tak
M OTEYECTBEHHOW CTATHCTUKH, IpU 3TOM B 85-90 % ciiyyaeB M3 HUX BBISBISIOTCS
OOJIbHBIC C TUCTAILHON OIMyXOJIeBOM OusmapHoi oocTpykiuei [1].

Bce atu onyxonu o0benuHseT 0JIM3K0e aHATOMUYECKOE PACIIOIO0KEHUE, YacTOe
BO3HMKHOBEHHE CUHApPOMA MexaHndeckoi xkentyxu (M), oOHOCTh KIMHUYECKOM
KapTHUHBI U CXOXECTh JieueOHOM TakThKu [2, 4]. OnHako, B CBA3U C TPYAHOCTSIMU
paHHEH JMArHOCTHKUA pPE3eKTa0eIbHOCTh HOBOOOpPA30BaHWI OCTaeTcsi KpaiiHe
Hu3kou: pak rojoBku [DK - 10-15%, pak BHENEYEHOYHBIX KEIYHBIX MPOTOKOB —
15-30 %, pak BCIAK — 40-70 % [3]. IIpy Hanuumu OTAAICHHBIX METACTa30B H
OOIIMPHON MECTHON MHBA3UU CIIOCOO OMEPATUBHOTO JICUEHHUS, YaCTOTA OCIOKHEHHIM
Y MIPOJOJKUTEIBbHOCTD dKU3HU JOCTOBEPHO HE pa3inyaroTcs [S].

B 3aBucuMOCTM OT JOKanM3aluyd NEPBUYHOW OIYXOJIM MEHSETCS 4YacToTa
paszsutusi MK, BeIsiBIsieMast mpu nepBudHOM oOparieHun: pak rojgoBku [DK - 37,4 %
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pak guctanbHoro otaena OXII - 90%, pak BCIK - 64 % [6].

TakTrueckre TOAXOMBI W PENICHHWs] TPH  JICUCHWH  OOJIBHBIX  CO
3JI0KaueCTBEHHBIMU HOBOOOpazoBanusamu bII/13, ocnoxxuennpimu MK, B mocnename
HECKOJIbKO JACCATUIICTUN MpEeTepriesid ONPEAeICHHbIE U3MEHEHUs. XUPYyPruuecKue
BMEIIIATEIILCTBA y OOJBHBIX C JKEITYXOH OITyXOJEBOTO TEHE3a COIMPOBOXKIAIOTCS
OOJIBIIMM YHCJIOM OCJIOKHCHHH, a JIETaJbHOCTh MOXET gocturarh 15-60 % [7,8].
HeynoBnerBoputenbHble  pe3yibTaThl  OOIMIEXUPYPIHYECKUX  BMEIIATENIBbCTB,
npoBeJieHHbIX Ha GoHe MK, TUKTYIOT HEOOXOAMMOCTh BBIOJHEHUS ABYXAITAITHOTO
JIYEHUs, TEPBBIM JTalloM KoToporo sBisiercss aekommpeccus JKBII ¢ menbio
KYIIUPOBaHUS SBJICHUMN X0JIECTa3a.

B cBsi3u ¢ TeM, yTo omepabeNbHOCTh OMYyXOJeH JaHHOW JIOKAJIM3alluU HE
npesbimaer 15-17 % a npumMeHeHHne NMaIMaTUBHBIX OOLIEXUPYPTUYECKUX METOI0B
OmIMapHOM JEKOMIIPECCHH COIPOBOXKIACTCS BBICOKOM YacCTOTOM OCJIOKHEHHM U
JETaJbHOCTH, 3HAYMUTENIbHBIM WHTEPEC MPEICTABISIET OINPEAEICHUE aIropuT™Ma
BBITIOJTHEHUSI MUHUHMHBA3UBHBIX METOJOB KEIYEOTBEACHUS y JAHHOM KaTeropuu
60mpHBIX [9].

Heab. Ontumuzanuss  XUPYPrUYECKOro  JICUEHUS Yy  XUPYPrUUYECKH
MHKYpaOeJIbHBIX MAIlUEHTOB C 0JACTOMATO3HOM MEXaHUYECKOM KEITYXOH.

MartepuaJjibl 1 METOIBI.

HccnenoBanne HOCWIIO KIMHUYECKUIN XapakTep, ObUIO BBIMOJIHEHO Ha O6aze 17-it
rop. 6onbpHUIBI T. XapbkoB, YkpauHa) u 'Y «HcTtutyT 001IEH M HEOTIOKHOU
xupyprun um. B.T.3aitnea HAMH VYkpauHb») M COCTOSAJIO M3 JBYX STalos.
OcHOBHOI 3amauell MmepBOro 3Tama OblIa PETPOCHEKTHBHAS OLIEHKA PE3yiIbTaTOB
aHTETPaJHBIX U PETPOrpPaJHBIX MUHUMHBA3UMBHBIX BMEIIATEIHCTB, BHITIOJHEHHBIX 32
nepuon ¢ 2006 mo 2011 rr., y 122 manmentoB. OCHOBHOW 3ajadeil BTOPOTO 3Tamna
MCCJICIOBaHMS ObLJIa OIEHKA PE3yIhTATOB XUPYPTUUECKOTO JICUSCHHUS 75 MAIMEHTOB C
omacromaro3noit MK, npoxonusmux seuenue ¢ 2012 o 2019 rr. ¢ npuMeHeHueM
pa3pabOTaHHOTO aJNTOPUTMA JICUCHUS.

[lepen BxitoueHuEeM OOJBHBIX B HMCClEOBaHUE Obla copMUpoOBaHA CHCTEMA
KPUTEPHUEB BKIIIOUECHUS U UCKIIIOUEHHUS, KOTOPbIE TO3BOJIMIIM OTOOPATh OJAHOPOIHYIO
IPYIILY MaluEeHTOB.

B cooTtBercTBUM ¢ 3amauamMu B paboTe MpOBEACHA CpPaBHUTENbHAsI OlEHKA
PE3YJIbTATOB JICYEHUS ABYX IPYI MALMEHTOB CO CTEHO3aMU TEPMHUHAJIBHOIO OTJEJIA
xonenoxa (TOX) omyxoneBoro renesa, conpoBoxaaBmmumucs octpord MK.

OCHOBHBIM  CKPUHUHTOBBIM  METOJOM HHCTPYMEHTAJIBHOM  JUArHOCTHUKH
SBJISIIOCH TpaHCAOAOMHUHAILHOE yibTpa3BykoBoe uccinenoBanue (TAY3U), koTopoe
MO3BOJISIIIO  TOATBEpAUTh akt Hammums MIK, omnpenaenuts CTEneHb KEITIHOU
TUNIEPTCH3UU, YPOBEHb OWIIMApHOW OOCTPYKIIMM, BBIIBUTH OYArOBBIC IMOPAKCHHS
MapEeHXMUMATO3HBIX OPTaHOB OPIOITHOM MOJOCTH U 3a0PIOMIMHHOTO MTPOCTPAHCTBA.

PesyabTaTsl.

Ha mnepBom »sTame wcciieqoBaHusi MPOBEACHO CpaBHEHUE 3(P(HEKTUBHOCTU
SHJOCKOIWYECKUX YPECHANMIUSIPHBIX W YPECKOKHBIX YPECHEYEHOUYHBIX METOJIOB
KETYCOTBEJCHUS Y MAaIlMeHTOB ¢ JucTaibHOU oOcTpykiuen JKBII, BbI3BaHHOMU
3JI0KQYECTBEHHBIMM HOBOoOOpazoBanusiMu bIIJ[3, 118 dero mnamueHThl ObUIH
pasjiesieHbl Ha JIBE MOATPYIIIbL: Tpynny A (63 HaOMIOAeHNS) KOTOPHIM BBITIOTHSIUCH
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pPa3IMYHbIE SHIOCKOMUYECKUE PETPOTrPaTHbIE METO/IbI KETYEOTBEICHUS, a B TPYMIIe
B (59 wHaGmiomeHuil) - aHTErpagHble YPECKOKHO-YPECIICYCHOYHBIE METOIbI
JIPEHUPOBAHUS KEITIHBIX ITyTEH.

B kadecTBe NEpBUYHOTO HSHAOCKOMUYECKOIO METOAa KeTdeoTBeAeHHUs y 27
nanueHToB (42,9 %) rpynmbl A ObUIO BBITIOJIHEHO HA300WMIHMAPHOE JIPEHUPOBAHHE
(HBM), a y 36 OGompubix (57,1 %) — »HaoOunmapHoe cTeHTHpoBanue. B 12
HAOMIOACHUSAX TIEPBUYHOE BBIMOJHEHUE HA300MIMAPHOTO JIPEHUPOBAHUS OBLIO
OMpEeNEeIeHO HEOOXOAMMOCTBIO JIO3UPOBAHHOM JIEKOMIIpECCUU Yy OOJIBHBIX C
KJIIMHUKOM OCTporo xojaHruta uiau canauueit XKBII B nensix npoduiiakTuku paHHei
o0Typanuy CTEHTOB MHUKPOJIMTAMH Yy XUPYPIHUYECKH WHKYpaOEIbHBIX TaI[UEHTOB.
[Tocrme xynupoBaHUs SBJICHHUA XOJAHTUTA U TIOJHOW CaHAIIMK OMJIMAPHBIX MPOTOKOB
UM TIPOBOJUJIOCH JSHAOOMIMAPHOE NPOTE3UPOBAHHE B KAaYECTBE OKOHYATEIHHOTO
NAJUTHATHBHOTO METO/1a JICUCHUSI.

HapyxxHoe npeHupoBaHHEe TemaTHKOXoJeaoxa ocymecTtBieHo 59 (46,5%)
nanyeHToB, npu 3ToMm y 21 (35,6%) namuenTtoB atoit rpynmsl ¢ MK kmacca C, aTot
METO/J OBbLI OKOHYATENBHBIM JTaroM JedeHus. YUpeukoskHas dYpecreuyeHOYHas
xonmauruocromuss  (UUYXC) BemonHwiach y 34 MalMEHTOB, YPECKOXKHAS
ypecniedeHouyHass  xoserucroctomuss  (UUXoC) — 9, HapyXHO-BHyTpEHHEE
npenupoBanne — 18, mporesupoBanwe — 18 OompHBIM. C 1ENbIO KOHTPOJIS
G ()EKTUBHOCTH MAHUMYJSAIUA  MPOBOJAMIIACH MpsMas (PUCTyIoxonaHruorpadus,
IPU KOTOPOH YTOUHSIICS YPOBEHb U XapakTep OJI0Ka KeT4e0TBEICHUS.

B uenom B rpynne B cTaOWIbHBIM MOJIOKEHHE XOJAHTMOCTOMBI ObUIO y 32
(54,2%), otHOCUTENBHO cTaOUIBbHBIM — Yy 24 (39,0%), HecTabunbHbIM — B 4 (6,8%)
nanueHToB. B 2 (3,4%) cinyyasx nocie YUXC u npu HECTaOUIBLHOM MOJOXKEHUU
JpeHaka OTMEYEHA JUCIIOKAIMs XOJAHTMOCTOMBI. BHYTPHOPIOIIHBIX OCIOXHEHHMA
IIPU TOM HE OTMEUYEHO.

Crnenyetr OTMETUTD, UTO MPU KpalHE TSHKETIOM COCTOSIHUM OOJIBHOTO M HAJTUYUH
OTIPEJICTICHHBIX YCIOBHM sl BHITIOJIHEHHSI BMEIIIATENLCTBA (BhIPAXKEHHAS TUJIATaIUs
BHYTPUIECYCHOYHBIX MPOTOKOB, OTCYTCTBHE B OOJBIIOM KOJUYECTBE ACIUTHYECKOM
KUJIKOCTU B OPIONIHOW IMOJOCTH, «yIO0OHAas YJIbTPa3BYKOBas TPacca») METOJOM
BBIOOpA JKEYHON JiekoMIpeccuu sBisuiachk HapyxkHas UUXCT B yCcloBUSX MECTHOM
aHECTE3UHH.

AHTErpasiHple METOJbl JPEHUPOBAHUSA JOCTOBEPHO 4Yallle MNPUMEHSUINCHh Y
OOJBHBIX C KPUTUYECKUM ypoBHEM rumnepounupyounHemun (6omee 300 MKMOIB/M),
BBIBJICHHBIM MpuU TOCTyruieHun B ctamumoHap (p = 0,0078). Perporpannas
JICKOMIIPECCUsl CTaTUCTHUYECKH 3HAYMMO Mpeolianaia B TPyINax ¢ OTHOCUTEIBHO
HEBbIpaXeHHOH sxenTyxoi — 10 100 mxmouns/1 (p < 0,0001).

OO6e Tpynmbl OBUTM CTATUCTUYECKH OJHOPOJHBEI MO KOJWYECTBY BBISBICHHBIX
cinyuaeB paka [1DK u JJOOXP.

DddekTuBHON nekomnpeccus B noAarpynne A Obuta y 57 nmamuentos (90,5 %),
anTerpaaneie Metoabl apeHupoBaHust JKBII Obun 3¢ dextuBHBI Yy 55 OOJBHBIX
(93,2%).

[Tocne perporpafHbIx BMENIATEILCTB B PAHHEM IOCJIECONEPAIMIOHHOM MEPUOJE
OCJIOKHEHUs! oTMevanuch B 3 HaOmoneHusx (5,3 %), mocie aHTerpajaHbix — B 4
KJIIMHUYecKuX ciayyvasx (7,2 %).
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Pannue oOCIOXHEHUST W JeTalbHbIE HUCXOJbI: OCTPBIA TMOCIEONEPALIMOHHBIN
MAaHKPEATUT B 2 CIIydasiX, OJIMH CIIydail JETAIBbHOTO MCX0/1a Ha (DOHE MOJHUEHOCHOM
(dbOopMBI OCTPOTO JAECTPYKTUBHOTO MaHKpEaTUTa, 9YTo coctaBmwio 1,6% HaOmronaeHMIA.
XKenuencreueHre U3 MapeHXUMBI TICYCHH C MTOCIISAYIOMUM (POPMUPOBAHUEM OHIIOMBI
OpromHoit monoctu — 1 ciyuair (1,8%). I'emoOunmus ¢ pa3BUTHEM TaMIIOHAIBI
OumapHOro JepeBa WM KemM4Horo my3bipst 2 ciydas (3,6 %). PopmupoBaHus
XOJIAaHTHOTEHHBIX a0CIIeCCOB B MeUeHU Ha (hOHE OCTPOTO OOTYPAIIMOHHOTO XOJIAHTUTa
BBISIBJICHBI Y 0J1HOTO 60J6HOTO (1,8 %).

JIBa neranbHbIX ucxoaa (3,4%), He CBA3aHHBIX C BOSHUKHOBEHHUEM OCJIOKHEHUI
MocJie BBIMOJTHEHUS AHTETPAHON JAEKOMIIPECCHH: TPOTPECCHPOBAHUE OCHOBHOTO
3a0oneBaHusl Ha (POHE YCHENIHO BBIMOJHEHHOIO HAPY>KHOTO >KEITYEOTBEACHUS U
TpoMOOIMOOJIUS JIETOYHOM apTEPUH.

AHamu3 JaHHBIX MMOKa3bIBACT, 4TO MO 3(H(PEKTUBHOCTH AECKOMIIPECCHH, a TAKXKE
70N OCIIO)KHEHHM W JICTAIbHOCTH AaHTETPAJHbIE M PETPOrPAIHBIE METObI
MUHUHMHBA3UBHOU JICKOMIPECCHH y OOJIBHBIX C JIucTanbHOM oOctpykuumenn JKBII
3JI0KAYE€CTBEHHON STHOJIOTMH HE WUMEIOT CTATHCTHYECKH 3HAYMMBIX OTIWYHM (p>
0,05).

TpansutopHas runepammwiazeMus TOCJI€  aHTETPAJHBIX  BMEIIATENIbCTB
BO3HMKaJa TOJbKO y 6 6onbHbIX (10,9 %), mocie 4peccoCOUKOBBIX BMENIATEIHCTB -
28,1%, dro Obuio craructudecku 3Haunmmo  Beime  (p<0,0001). Octpslie
MOCTMAHUTYJIAIIMOHHBIE TAHKPEATUThl TIOCJE BBITIOJIHCHHUS YPECTaNUUISIPHBIX
PETPOTPAJHBIX BMEIIATEIHCTB OCIOKHSIIN TEUEHUE TTOCIEONEPAIIHOHHOTO TIEpHOo/Ia B
4,8% HaOJIOICHUIA.

[To3mHre OCIOKHEHUS TOCIEe aHTETPAIHBIX BMENIATEILCTB B BUJE MHTPAIUil
UM 00Typanuili ApeHaxked ¢ peuuauBoM Bo3HUKHOBeHUs MOK u HapactaHus
ABJICHUM XoylaHruTa ObuiM BbIABIEHBl y 10 maumentoB (15,9 %). dpyrumu
OCJIO)KHEHUSIMU TIOCTTOCHHUTAIBHOTO TEepUoJia Tociie, KaK MPaBUIIO, HAPY>KHOTO
npennpoBanusa JKBII sBisumMch ocTpasi MaTonorusi MoYeK, BOIAHO-3JIEKTPOJIUTHBIC
HapyllIeHus, KoaryJjonarus Ha (oHe nmeueHoYHou AuchyHKuuu. Bee 3To mpuBoaMIio
K TOMY, YTO B IpyIine OOJbHBIX C aHTErPAIHBIM APEHUPOBAHUEM CPOK MOJATOTOBKH K
CJIEIYIOIEMY JTaIly JiedeHUsl B cpeHeM ObLi Bhilie Ha 10-14 quel, yueM B rpymme ¢
PETPOTPATHOM IEKOMITPECCUEH.

Hamu pazpabotan anropuT™M XUPYpPrudyeckoro JI€YEHHS HWHKYpaOeIbHBIX
6onpHBX ¢ 6mactomaTto3noit MK (puc. 1).

OOcym:xenne. B Hacrosimiee Bpemsi HHAOCKONMYECKas YpecHanusuisipHast
XUPYprusi Npu Hanuuuu AuctanbHou obctpykuuu JKBII 310kauecTBeHHOro rexesa
IPECTaBIIAET cOOOM HE MPOCTO aNbTEPHATUBY XUPYPTUUECKUM BMEIIATEIHCTBAM, a
ABJISIETCS] B KOMOMHALIMKA C aHTETPaJHON JEKOMIIpEeCcCUel MeToAaMHu BbIOOpa B ATOM
IpyNIeE TSHKENbIX OHKOJIOTMUECKMX OOJbHBIX. MHWHUMHBAa3UBHBIE METO/ABI, HE
yctymass B A3((EKTUBHOCTH IKETYHOM JCKOMIIPECCHH, WMEIOT IENbId  Psif
MPEUMYIIECTB, TAaKMX KaK MaJOTPaBMAaTUYHOCTh, OTHOCHTEIIbHAs OE€30IMacHOCTD,
HU3Kasl 9aCTOTa OCJIOKHEHUH U JICTATbHOCTH.

Bribop cmoco6a MUHMMHBAa3MBHOW KEIYHOM JEKOMIIPECCHU JOJDKEH OBITh
OTpE/ICICH Ha OCHOBAHUMW JajbHEHINeld TaKTUKH BeJeHHs OoiapbHOro. B kadectBe
OKOHYATEIFHOTO TMAJJTMATUBHOTO METO/Aa JICUCHUS 3JIOKAYECTBEHHBIX CTPHUKTYP

ISSN 2663-5712 49 www.sworldjournal.com



23

N
SWorldJournal Issue 16 / Part 1 /\]:Qp

JTUCTANBHOTO OT/AeNIa OOIIEro *eJIYHOTO MPOTOKA IHIOCKOIMUYECKHUE PETPOrpaiHbIe
Metonsl mnpore3upoBaHus JKBII uMmeroT omnpeneneHHble NPEUMYyIIECTBA IEPEN
AHTETPAIHBIMU METOJIMKAMHU HApPyXHOIO JIPEHUPOBAHUS, B IEPBYI OYEpEllb,
CBSI3aHHBIE C COXPAHEHHEM €CTECTBEHHOTro maccaxka kemun B JIIK w nydmen
azanTaryeil u mepeHOCUMOCTBIO CO CTOPOHBI OOJILHBIX.
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Puc. 1. AaroputM MUMHUMHBA3UBHOTO JIEYEHUsS1 Y MHKYPaOeJIbHbIX 00JbHBIX €
osaacromaro3noi MK
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B Toxe Bpems mnamueHThl C YCTAaHOBJIICHHBIMU OWIMAPHBIMU CTEHTaMU
HY)KJAIOTCSI B AaKTHUBHOM HAOJIOACHUM C LEJIbI0 CBOEBPEMEHHOTO BBISBICHUS
HAPYILICHUH JKEIYEOTTOKA, BBIITOJHECHUS caHaluu U pecteHTupoBanus JKBII B mane
npO(UIAKTUKY PA3BUTHUS XOJIAHTHOTEHHBIX THOMHBIX OCJI0KHEHUH.

BoiBoabI.

Pa3paboTaHHbIi alroOpuT™M >KETUYEOTBEACHUS y WHKYpaOeIbHBIX MAlMEHTOB C
6mactomaro3Hoit MK MO3BOJMII MHUHUMHU3HMPOBATh YHKCIO MOCJIEONEPAIMOHHBIX
ocnoxxHeHuit 10 4,0%, m30exaTh pa3BUTHUS TPAH3UTOPHOM TuUIlEpaMUIIa3eMUH U
NOCTMAHUIMYJIALIMOHHOTO TMAaHKPEATUTa. JHIAOCKOIUYECKUE PETPOTrPaaHbIE METOJIbI
npore3upoBanus JKBII B kauecTBE OKOHYATENBHOTO ATANa XUPYPrUUECKOIO JICUCHHS
y OTOM KATerOpuM NAlUWEHTOB HMEIOT ONPEACIICHHBbIE IPEUMYILECTBA TEpPEN
aHTErpaJHbIMM METOJMKAMHM HAPYXKHOTO JPEHUPOBAHUSA, B IIEPBYK OYEpEmb,
CBSI3aHHBIE C COXPAHEHHMEM e€CTeCTBEHHOro mnaccaxa xenuu B JIIK u nyumen
ajanrtanuei 1 nepeHoCUMOCTBIO CO CTOPOHBI OOJIbHBIX.
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Abstract. Introduction. Tumor diseases of Bilio-pancreatoduodenal region (BPDR) occupy
one of the leading places among the causes of disability and mortality of the population, both
according to global and domestic statistics, while in 85-90% of cases, patients with distal tumor
biliary obstruction are detected. The most common symptom of malignant tumors of periampullary
localization is breast cancer, which is found in 86-95% of patients and in 65-70% of cases becomes
the first manifestation of the disease. The problem of restoring an adequate passage of bile in
various malignant neoplasms of the BPDR organs remains quite relevant to the present.

Target. Optimization of surgical treatment in surgically incurable patients with blastomatous
obstructive jaundice. Materials and methods. The study was clinical in nature and consisted of two
stages. The main objective of the first stage was a retrospective evaluation of the results of
antegrade and retrograde minimally invasive interventions performed during the period from 2006
to 2011 in 122 patients. The main objective of the second stage of the study was to evaluate the
results of surgical treatment of 75 patients with blastomatous breast who were treated from 2012 to
2019. using the developed treatment algorithm.

Results. At the first stage of the study, a comparison was made of the effectiveness of
endoscopic transpapillary and percutaneous transhepatic methods of biliary excretion in patients
with distal malignant obstruction of the bile duct, for which patients who underwent minimally
invasive interventions were divided into two subgroups: group A (63 observations) consisted of
patients who underwent endoscopic retrograde methods biliary decompression, and in group B (59
cases), antegrade percutaneous-transhepatic methods of biliary tract drainage were used as biliary
decompression. In total, group A underwent 78 endoscopic transpapillary interventions. One-stage
endoscopic treatment was performed in 49 patients (77.8%), two-stage intervention - in 13 patients
(20.6%), a three-stage approach was required in I person (1.6%).

Antegrade drainage methods were significantly more often used in patients with a critical
level of hyperbilirubinemia (more than 300 umol/l) detected upon admission to the hospital (p =
0.0078). Retrograde decompression statistically significantly prevailed in groups with relatively
mild jaundice - up to 100 umol/l (p < 0.0001). Effective decompression in subgroup A was in 57
patients (90.5%), antegrade methods of drainage of the biliary tract were effective in 55 patients
(93.2%). After retrograde interventions in the early postoperative period, complications were noted
in 3 cases (5.3%), after antegrade - in 4 clinical cases (7.2%). Late complications after antegrade
interventions in the form of migration or obturation of drains with a recurrence of the occurrence
of breast cancer and an increase in cholangitis were detected in 10 patients (15.9%). According to
the developed algorithm for minimally invasive treatment of incurable patients with blastomatous
breast in the most severe patients with high (more than 150 umol/l) bilirubin levels, antegrade
techniques are performed as the first stage of bile excretion as the first stage of biliary evacuation,
after stabilization of the condition and preoperative preparation in a planned order - retrograde
methods.

Discussion. Currently, endoscopic transpapillary surgery in the presence of distal obstruction
of the biliary tract of malignant origin is not just an alternative to surgical interventions, but, in
combination with antegrade decompression, is the method of choice in this group of severe cancer
patients. Minimally invasive methods, not inferior in efficiency to biliary decompression, have a
number of advantages, such as low trauma, relative safety, low morbidity and mortality rates.

Conclusions. The developed algorithm of bile excretion in incurable patients with
blastomatous breast made it possible to minimize the number of postoperative complications to
4.0%, to avoid the development of transient hyperamylasemia and post-manipulation pancreatitis.
Endoscopic retrograde methods of bile duct replacement as the final stage of surgical treatment in
this category of patients have certain advantages over antegrade methods of external drainage,
primarily associated with the preservation of the natural passage of bile in the duodenum as well as
patients better adaptation.

Key words: blastomatous obstructive jaundice, minimally invasive treatment.

Hayunwvii pykosooumens: n.m.H., ipod. Buaauk 10.A.
© Kocymun C. B.
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Abstract. The largest group of users of non-steroidal anti-inflammatory drugs are patients
with rheumatoid arthritis and osteoarthritis. Nonsteroidal gastropathies are diagnosed in
approximately 70% of patients who systematically use these drugs. The article provides modern
literary data and results of long-term research on the mechanisms of pathogenesis of
gastroduodenopathy induced by non-steroidal anti-inflammatory drugs in patients with
osteoarthritis.

Key words: nonsteroidal anti-inflammatory drugs, osteoarthritis, gastroduodenopathy.

Introduction.

Osteoarthritis (OA) 1s an important medico-social problem that leads to
temporary incapacity, disability and a significant decrease in the quality of life of
patients. According to official statistics, the prevalence of OA in Ukraine is 2,515.7
cases per 100,000 population, the incidence is 527.0 cases per 100,000 population.
The rate of primary disability of the adult population due to OA is 0.6 per 10,000
people, and 0.7 per 10,000 people of the able-bodied population [1].

The main text.

Today, the mainstay of OA treatment is non-steroidal anti-inflammatory drugs
(NSAIDs). This group of drugs has a wide range of therapeutic effects, uniquely
combining anti-inflammatory, analgesic, antipyretic and antithrombotic effects,
affecting the processes of neogenesis, cell adhesion and apoptosis. That is why
NSAIDs are the most widely used drugs in medicine. Every year, 500 million
prescriptions for these drugs are written in the world, about 30 million people take
them every day, 2/3 of patients - without a prescription and medical supervision [2].
In Great Britain, more than 24 million prescriptions of these drugs are registered
annually, the largest number of which is for the treatment of arthritis (in more than
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60% of cases) and much less often (up to 20%) - for the relief of pain of other origin
[3]. According to world statistics [4], almost 5-7% of the world's population, among
whom the share of elderly people reaches 40-60%, constantly take NSAIDs, the use
of which is associated with a number of side effects and risks, among which the
leader is damage mucosa of the gastrointestinal tract (GI) from the esophagus to the
rectum. However, the frequency of damage to the gastroduodenal zone develops
approximately 6 times more often, which justifies the relevance of the problem of
gastrosafety when using non-selective NSAIDs, the use of which is associated with
the development of NSAIDs-gastropathy and an increased risk of bleeding and
perforations of the gastrointestinal tract [5-9].

Two mechanisms of direct and indirect action of NSAIDs are distinguished in
the pathogenesis of the damaging effect on the gastric mucosa (GM) and GM of the
gastric mucosa. NSAIDs cause direct damage to GM of the GI tract as weak organic
acids that are in non-ionized form in the acidic environment of the stomach, therefore
they directly act on the surface epithelium, destroy it, increase the permeability of
hydrogen ions and contribute to their excessive retrodiffusion. A few hours after
taking NSAIDs, acute damage to the stomach occurs in the form of submucosal
bleeding and erosions. Further use of NSAIDs in most cases leads to the healing of
surface erosions, which is explained in the literature by the phenomenon of
adaptation to the action of drugs. The mediated effect of NSAIDs on GM is provided
by a sharp inhibition of the activity of cyclooxygenase-1, as a result of which the
activity of prostaglandins (PGs), which provide cytoprotection of GM, decreases.
Deficiency of PG 12 leads to the deterioration of blood flow in the stomach wall,
disruption of the stabilization of mast cell membranes by lysosomes, increased
production of oxygen radicals and enzymes by neutrophils, and disruption of vascular
endothelium regulation. A decrease in PG E2 contributes to a decrease in the
secretion of bicarbonates and gastric mucus, as a result of which there is an increase
in gastric secretion. NSAIDs are also able to switch the metabolism of arachidonic
acid from the prostaglandin to the lipoxygenase pathway and promote the synthesis
of leukotrienes, which have a toxic effect on the gastrointestinal tract and induce the
development of local inflammation due to the adhesion of neutrophils to the
endothelium [10-12]. Inhibition of cyclooxygenase-1 also disrupts platelet
aggregation, which explains the increased risk of gastrointestinal bleeding [13].

Endothelium-derived relaxing factor (EDFR), discovered in 1980 by R.
Furchgott and J. Zawadzki, later named nitrogen monoxide (NO), plays an important
role in the pathogenesis of NSAID gastropathy. PG 12 (prostacyclin) and nitric oxide
are the most powerful vasodilators known today, produced by a multifunctional
endocrine organ - the vascular endothelium. A normally functioning endothelium is
both an endocrine and a paracrine cell monolayer, which ensures the maintenance of
a balance between the processes of vasodilation and vasoconstriction, anti- and
prothrombosis, growth inhibitors and promoters, pro- and anti-inflammatory factors,
anti- and pro-oxidants [14]. One of the main antagonists of NO is endothelin. In
1988, M.Yanagisawa et al. discovered a vasoconstrictor of endothelial origin and
called it endothelin. It is one of the most studied bioactive mediators and is a
powerful vasoconstrictor substance synthesized in the endothelium. The main
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manifestations of endothelial dysfunction are a decrease in the secretion of NO,
prostacyclin, an increase in the level of endoperoxides and the production of reactive
oxygen species, an increase in the synthesis of endothelin-1, as well as cytokines and
tumor necrosis factor-o, which inhibit the production of nitric oxide [14-17]. NO
participates in the functioning of the central and autonomic nervous system,
cardiovascular, respiratory and genitourinary systems, affects the processes of
initiation and progression of apoptosis.Nitric oxide can be considered as a signal
molecule of the digestive system, since NO stimulates the relaxation of smooth
muscles of the esophagus, stomach, small and large intestines, and gall bladder. NO,
contained in GM, is one of the mediators of duodenal bicarbonate secretion in
response to acid irritation of GM. NO is classified as a mediator of non-specific
protection of GM (as PG) against chemical and mechanical factors that damage GM
[18]. It supports gastrointestinal blood circulation, suppressing the adhesion and
activation of neutrophils, captures free radicals, prevents the adhesion of leukocytes
to the vascular wall and damage to the stomach during hemorrhagic shock.
Suppression of its production leads to a deterioration of the state of SOS and SO of
the DPC, stimulates the adhesion of leukocytes to the epithelium of vessels and
disruption of blood flow in the gastrointestinal tract. It directly affects the secretory
properties of the stomach, the properties of its GM to prevent the action of factors of
aggression, the occurrence and healing of erosions and ulcers [11]. It should be noted
that the increase in NO production, which has a very large adaptive value, can turn
from a link of adaptation into a link of pathogenesis and be no less dangerous a
damaging factor than a deficiency of nitrogen monoxide. Hyperproduction of NO is
caused by the expression of inducible NO-synthase under the influence of cytokines
(y-interferon, interleukin-1, tumor necrosis factor-a, transforming growth factor 3,
platelet activation factor, etc.). Inducible NO-synthase and NO play an important role
in the intensification of the processes of lipid peroxidation (POL) and oxidation of
sulthydryl groups, development and progression of pathological processes.In the
presence of peroxynitrite or its decomposition products, glutathione radicals are
formed, as a result of which the last antioxidant turns into a pro-oxidant, which
initiates the processes of POL. A number of researchers also note the possibility of
NSAIDs to stimulate inducible NO-synthase, which leads to hemorrhagic damage to
the mucous membrane [19,20]. In addition, NO combines with oxygen radicals to
form peroxynitrite, which in high concentrations is very toxic and causes apoptosis
[21]. In the mechanism of the ulcerogenic effect of NSAIDs, a certain role is played
by a change in LOP. The products formed as a result of the toxic effect of NSAIDs
are involved in the damage of the SOS, as well as in the destruction of
mucopolysaccharides [22]. It is known that LPO reactions are decisive among the
processes of free radical oxidation in a living cell. On the one hand, this is a normal
metabolic process that regulates the transport of substances through the membrane,
the transfer of electrons in the chain of respiratory enzymes. The synthesis of PG and
leukotrienes, the metabolism of catecholamines and steroid hormones, the
transmission of genetic information, the regulation of the speed of cell division and
their differentiation, and the formation of the body's immune-protective reactions take
place with the participation of POL. On the other hand, excessive activation of POL
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has a universal cytotoxic effect, and this leads to a decrease in GM resistance of the
gastrointestinal tract and depletion of the bioantioxidant system. The loss of protein
coating membranes by lipid molecules leads to increased penetration of oxygen and
pro-oxidants, which contributes to the back diffusion of hydrogen ions through GM
of the GI tract. Reactive oxygen species, interacting with the membrane of cells of
the GI tract, start an autocatalytic chain reaction of lipid peroxidation with the
formation of primary and secondary products. As a result, oxidative stress occurs,
which is an important link in the development of the pathological process. POL
activation is considered by many researchers to be the leading mechanism for the
development of erosive-ulcerative lesions of the stomach and gastrointestinal tract, as
a side effect of NSAID treatment.

Conclusion and findings

Increasing the effectiveness of NSAIDs treatment, availability and acceptability
for the patient, safety of use is of significant practical importance. The problem of
safe use of NSAIDs remains relevant and will require further research and research.
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Anomauia. Haibinbwy epyny cnoxcusauié HecmepoiOHUX NpOMU3ANAIbHUX Npenapamis
CMAHOBNAMb X8OPI HA pesmMamoioHuul apmpum ma ocmeoapmpos. Hecmepoioni eacmponamii
diaenocmyroms npubausno y 70% xeopux, sAKi cucmemamudno excusaromo yi 3acoou. Y cmammi
HABEO0eHO CY4acHi AimepamypHi O0ani ma pe3yibmamu 6a2amopivHux 00CHIONCEHb U000 BUBUEHHS
Mexanizmie namozenesy 2acmpooyoOeHonamiu, iHOYKOBAHUX HeCmepoiOHUMU NpOMU3ANATbHUMU
npenapamamil y Xx60pux Ha 0CmMeoapmpos.

Kniouosi cnoea: Hecmepoioui NpOMuU3anaIbti npenapamu, ocmeoapmpos,
2acmpooyooeHonamii.
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SYNDROME
KJITHIYHUA BUIIAJIOK ITAIIIEHTA 2 POKIB 3 CHHJIPOMOM MAPIIIAJIA
I'apisn T.B./Hariyan T.V.
KaHO.MeO0.HayK, 00YeHm
Kageopa oumsuux xeopob 3 oumsuoro xipypeicto
Bonaapyk b.O./Bondaruk B.O.
Cmyoenmxka 6 Kypcy
Tpoxumuyk A.B./Trokhymchuk A.V.
Cmyoenmxka 6 Kypcy
Tepnoninbcbkull HAYIOHATLHUL MEOUYHUL YHIBEpCUmem
imeni I.A. I'opbauescvokoco MO3 YVkpainu
M. Tepuonins, Yrpaina

Anomauin. Ha cvocooni cunopom Mapwana abo PFAPA- cundpom 68axcacmvcs
nowupeHum cepeo Oimeli paHHbO20 iKY Ma GIOHOCUMbCA 00 AYMO3aNANbHUX 3AX80PI0BAHD.
Yacmiwe cunopom 3ycmpivaemvcs y Oimel 40a08i40i cmami ma He MA€ 3ANeHCHOCMI 8i0
Ce30HHOCMI ab0 Micys npoxcusanus. Buacniook ckiraonocmi OdiacHocmuxu ma HeOOCMamub020
BUBUEHHA OAHO20 3AXE80PIOGAHHS YACMO CUHOpOomM Mapwania mackyemvcs iHuwumu xeopoobamu. B
Oanill cmammi HagedeHull KIIHIYHUL UNAOOK, WO NOSACHIOE CKIAOHICMb OIAZHOCMUKU CUHOPOMY
Mapwana, sakuii Mmackyemvca  piznumu  iHgekyiuinumMu  3axeoproganuamu. Hepayionanvue
anmubakmepianohe ma NPOMusipycHe MeOuKameHmosHe JiKy8aHHs He MINbKU He 0ac eghekmy, a U
we nozipuwiye 3azanvHuti cmau nayienma. Tomy nikapsam 6azamvox cneyiaibHocmell HeoOXIOHO
nam’amamu npo OOKIAOHUUl 30ip anamuesy nayicHmis ma ix OAmMvKie, a MaxKoxc 36epmamu y8azy
Ha NepiooudHicmeb SUHUKHEHHS ONUCAHUX euuje cumnmomie ma ix kombinayiifl]. [Ipu nioo3pi na
cunopom Mapwana HeobXiOHO npusHauamu 3 JIIKY8AIbHOWO MAd NPOPILIAKMUYHOIO Memoio
2NIIOKOKOPMUKOCMEPOiOU, adice 80HU € OCHOBOI NAMO2LEHEMUUHO20 JIKYB8AHHS OAHO20 CUHOPOMY.

Knrwwuosi cnoea: cunopom Mapwana (PFAPA-cunopom), aymoszananvHi 3axe80pio6aHHs,
namoeenemuyne JIKY8aHHS, 2THOKOKOPMUKOCMEPOIOU, NepioouyHa AUXOMAHKA,  AQmo3Hull
cmomamum, gapuneim, WutiHull 1iM@padenim, aHaMHe3 3aX80PIOBAHHS, OUMAYULL BIK.

Berym.

Bnepme manuit cuaapom O0yB omucanuii y 1987 pomi G.S. Marshalletal B 12
nociipkeHHsax [4]. Ha3zea cunapoMy po3mupoBy€eThCS K YOTUPU OCHOBHI KIITHIYHI
cumnroMu: periodicfever (mepioguuHa JmxomaHka), aphtousstomatitis (adro3nuii
ctroMatuT), pharingitis (¢apunrit) i cervicaladenitis (muiinuit niMpaneHir).

Hamanu nuxomaHky HaildacTimie BUHUKAIOTH Y BIlll BiJl IBOX IO IT'SITU POKIB.
Yacto B KJIiHIII AITH 3 CUHAPOMOM Mapiiana MOXyTh 0araTo poKiB CHOCTEpIraTUCs
B Ipymi 3 PI3HUMH 3alajJbHUMU 3aXBOPIOBAHHSMU Ta OTPUMYBATH HEBIAMOBIIHY
Tepamito. o TemepimHROrO Yacy MNpHYMHA CHHIAPOMY Mapiiana 3aduilacTbes
HeBigomoro. [latorenes cunapomy Mapiajia HeJOCTaTHLO BUBYEHUM, MPOTE MIBUJIKA
BIJINOBIJIb Ha Tepamilo TIIIOKOPTUKOCTEPOiJaMU TMOSCHIOE TMOPYIIEHHS B IMYHHIN
nanul. Mexanizm po3BuTky PFAPA-cunapomy nos's3aHuil 3 BUCOKMM LIUTOKIHOBUM
npodiuieM, 3yMOBJIECHUM JHUCPETYJISIIIEI0 BPOJKEHOr0 Ta HAOyTOro iMyHITETIB. A
caMe BiIIrpaloTh poOJIb TEHETUYHO JEeTePMIHOBAHI peakiiii IMyHITETY Ta
HehTpodinbHOrO 3ananeHHs. byno nposeneno gocnimxenHs Y. Berkunetal, B skomy
npenacrasiieHi pe3ynbratu myTtaimiiit MEFV rena y 124 niteit, mepeBakHO €BperChbKOi
HAIIOHAIBHOCTI, 1[0 CTPAXKIA0Th Ha CHHAPOM Mapmana [1].
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HMiarno3 PFAPA - cuHApOMYy BCTaHOBJICHUNW Ha KIIHIYHUX KPHUTEPIAX,
chopMynboBaHUX ~ MapmanaoM:  HEepIOAWYHI  €Mmi30[uM  JUXOMaHK{,  MIO0
PO3MOYMHAIOTECS Y Billl A0 5 POKiB 1 MOBTOPIOIOTHCA 3 PEryJISIPHUMHU 1HTEpBaJIaMH
Bim 26 no 30 AHIB, MalOTh PaANTOBHIl MOYATOK Ta XapPaKTEPU3YIOTHCS HIBUIKUM
HiBUIICHHAM TemrepaTypu 10 Bucokux 1uepp (>39°C); 3aranbHi CHMITOMHU
MOPYIIEHHS CTaHy 3a BiJICYTHOCTI O3HaK TOCTPOi pecHipaTopHoOi BipycHOi 1H(eKIii B
MOEIHAHHI 13 HU)XYE HABEJACHUMH CHMIOTOMAMH: IMHHUKA JiMdanenit, adTo3Hmit
CTOMATHUT, TOH3WIIT ((apUHTIT); MO3UTHUBHI JIAOOPATOPHI MapKEpH TOCTPOro
3anajeHHs (JICMKOIMTO3; 30UIbIIeHAa IIBUIKICTh OCIIAHHS EPUTPOIUTIB, BUCOKHUI
piBeHb C-peakTHMBHOrO OUIKa); MIBUJAKA peaklis Ha TJIIOKOKOPTUKOCTEPOIAHE
JIKyBaHHS; TIOBHA BIJACYTHICTh CHUMITOMIB 3aXBOPIOBAHHS MDK  €Mi30JaMHU
muxoManku. [itu 13 cuHapomom Mapiiana MarOTh HOpPMaldbHUN (PI3UYHUN 1
HEPBOBO-NICUXIYHUN PO3BUTOK. KpiM 1BOro, y Malli€HTIB 13 JAaHOK MAaTOJIOTIEO
MOXKYTb OYTH TIPUCYTHI HACTYITHI CHMITOMHM: TOJIOBHUN OLIb, Alapesi, O11b y )KHBOTI
Ta cyriobax, BucunaHHsg. OcCOOJMBICTIO Takoi JIMXOMaHKH € Te, IO HaBiTh IpH
temnepatypi 40°C nmith kBaBl Ta akTUBHI. Ha ChOTOAHINIHIA JeHb CremupIdHUX
JIarHOCTUYHUX OOCTSKEHb IS CHHApOMYy Mapiiamia HeMmae, JiarHo3 MOXHa
BCTAHOBUTH JIUIIIE HA OCHOBI CKApT' Ta KIIIHIYHUX MPOSBIB 3aXBOPIOBAHHS [5].

Hudepentiiny niarnoctuky PFAPA-cunnpomy He0OXiTHO TMPOBOJAUTH 3
CUHPOMOM TinepiMyHOrIo0yiHeMii D, mpu sxomy, OKpiM MepioAUYHOT TUXOMAHKH,
MIPUCYTHS BUCHIIKA, TUCIICTITUYHI CUMITTOMM,ITIABUIIICHHS PiBHS cupoBaTkoBoro IgD
Ta A Ta BIJICYyTHICTh CTOMATUTY. A TaKOX HEOOX1THO AU(EPEHIIIOBATH 3 IIUKITYHOIO
HEUTPOICHIEI0, 10 XapaKTEPU3YEThCS HASBHICTIO, OKpIM aTaKk JMXOMAaHKU Ta
aTO3HOTO CTOMATUTy, THIMHUX IHQEKLIH, BIACYTHICTIO €(QEeKTy BiJ JIIKyBaHHSI
TIIFOKOKOPTUKOCTEPOiJaMu Ta HEUTponeHiero [1].

Ha cporommimmHiii neHb  Halle()eKTUBHIMIOW  TEpaIi€l0  BBAXKAETHCS
BUKOPUCTAHHA  KOPTHUKOCTEPOiIB  TPH  3arOCTPEHHI  3aXBOPIOBAHHS,  SIKi
Mpu3HayaloThest B 7031 1-2 Mr/kr (3a mnpemHizoisoHoM). Edekrt Bl Tepamii
XapaKTEepU3y€eThCsl  TMEPEPUBAHHSAM  €MI30J[IB  JIMXOMAaHKU Ta  CHUMITOMIB
3aXBOPIOBAHHS, @ TaKOX CKOPOUEHHSIM IHTEPBAJiB MK NPUCTyNaMu. 3a3BUYA
PFAPA-cunapom npoxoauth 6€3 €TIOTPOMHOrO JIKyBaHHS 10 IJIITKOBOI'O BIKY
[1].

Kainiunuii Bunagok Xjaom4uk 2 poku 3 Micsili €BponerlchbKoi HaIllOHATBHOCTI.
barbkn mutuaE 3BepHyIHCA a0 nemiatpa ( 06.07. 2022 p) 31 ckapramMud Ha BHCOKY
TeMriepatypy Tia mo 39,3, B’sUTICTh, 3HWKEHUN aleTUT Ta HEXUTh, (HeOpmibHi
cynomu. KoHTakT 13 1H(EKIIHUMH XBOPUMHU BHKIIOYAIOTh. 3 aHAMHE3y XKHUTTA
BIJIOMO, IO JUTHHA HAPOAMIACS BiJ MEPIINOi BariTHOCTI, Bl MEPIIUX HOPMaTbHUX
moJIoTiB, 3 Macoto Tima 3250,0 T, TOBKUHOIO MPHU HAPOKEHHI 53 €M, 13 OIIIHKOIO 3a
mkanoo Amnrap 8-9 OGaniB. 3HaXOAUBCS Ha TPyJHOMY BUTOAOBYBaHHI A0 9 MicAIIiB.
[Tpukopm Oyio BBeseHO B 6 MicsiiB. OCHOBHY IMYHI3aIlll0 OTPUMAB BIAMOBIAHO 10
Kanenmapst mpodinakTHUHUX IIETUICHh B YKpaiHi. AJIEprojoriyHuid Ta CHajgKoBUH
aHaMHe3 He o00TshKeHM. OO0’€KTHBHO: 3arajilbHUM CTaH — CEPEIHBbOI BaKKOCTI,
MOJIO’KEHHS aKTUBHE, CBIJOMICTb sICHA, MoBeiHKa akTuBHA. LlIkipHi mokpuBu Oii,
YUCTI, «TiHD» i ounMma. Ha HipkHiM ry0i Benuka adra, 31B TinepeMOBaHUM, SI3UK
oOxnaaeHuit Outoro ocyroto. IliamienenHi, mepeaHbO Ta 3aTHBOIINNHI JiM(ATHUHI
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BY3JIM 301blIIeH], HEOOIOUl Ta HE 3JIy4eHl 3 HaBKOJUIIHIMM TKaHMHaMU. Mexi
cepls B MeXax BIKOBOI HOPMH, ayCKYJbTaTUBHO AISUIBHICTH CEPIl PUTMIUHA, TOHU
3BYYHI, CHUCTOJIYHMM IIyM B YycCiXx Toukax BuciayxoByBaHHa. UYCC 128 yn/xs.
IlepkyTOpHO Hax JIETEHSIMU SICHUM JIETEHEBUM 3BYK, AyCKYJbTAaTHUBHO - YKOPCTKE
muxansas, YJ[ 26-30/xB. Xusit npu nampmarii M skuii, HeOomouwmii. [ledinka +
0,5cMm, HeOomrova, moBepxHs riaaka. Cedonyck BimbHUHN, cuMmnToM [lacTepHarbkoro
HeratuBHU. Cene3iHka He 301bIeHa. BUmopoxeHHs kamy II0JAeHHO.

B 3arasibHOMy aHani3i KpoBi Oyjl0 BHSBICHO HEUTPODIILHUN JEHKOIUTO3,
nigsuieHHs HIOE (31 mm/ron), Tpombonutos (488 x 109/1), nepekonnuBux MPT-
JaHuX 00 ’€MHO-BOTHHUIIIEBOTO YPaKEHHS TOJOBHOTO MO3KYy HE BHSBIICHO,
rinepTpodis 3aJHBOIVIOTKOBOIO MUIAANIMKA, JaTepasibHl 3arjoTKOBI JIM(aTHYHI
By31u. Yepe3 7 nHIB B O10XIMIYHOMY aHali3l KpoBl OyJIO BHUSIBJIEHO IIJBUILEHHS
piBas: AcT(43 on/m), JI® (211 on/n) 1 JIAI'(568 on/n) Ta 3HauHe 30uIbIIeHHS C-
peaktuBHoro Oinka (123,5 mr/m). B rtoit ke wac Ha EEI' peectpytoTbes momipHi
nudy3HI 3MIHU 010€TIEKTPUYHOT aKTUBHOCTI, a TAKOX BHUSBIICHO MO3UTHUBHI aHTUTIIA
IgM + IgA no SARS-CoV-2 (43,98), IgG (10,87). IIJIP noSARS-CoV-2
HeraTuBHUH. B 3aragpHOMY aHami3i ceyl BUSBJICHO IMO3UTHUBHY PEaKIlO Ha aleTOH
(++). Ha VY3]J] opraniB YepeBHOi IOPOXHHUHHM JiarHOCTOBAHO TeIaTOMETaJIiio.
BpaxoByroun Buiesrajani gadi OyJi0 BHCTABICHO HACTYIMHUN J1arHO3, SKUU
BKJIFOYaB OCHOBHE 3aXBOpIOBaHHS: ['ocTpuii Ha30(apuHTIT 3 TINEPTEPMIYHUM Ta
IHTOKCHKAI[IHHUM CHUHApPOMaMHU; Ta CyIyTHI 3aXBOpIoBaHHs: Emiiencis, HeyTouHeHa,
0e3 3ragku Mnpo (¢apMakope3UCTEHTHY eniiencito. DyHKIIOHATbHA AUCIEICIs.
Adrto3nuit ctomarur. ['octpuid nmiMdaneHIT JIBOro MiAMIEIECHTHOro JiM(paTUYHOTO
By3Ja. JlelikeMoiHa peakilis 32 HeUTPOPUILHUM THUIIOM.

byno npoBeneno nikyBaHHs: po3urH AHanbridy 0,2% mnpu Temmeparypi BUILIE
39 rpanycis, Ho-mma 0,2 ta Hypoden 20,0, KepuntunoBa ma3p 3mairyBatu apty 4
pasu Ha nenb, Kcumit 200,0 + I'mokoza 150,0. Hianed 600 mr 2 pa3u Ha JeHb,
Oymuc 50 mr 1/3 tabnerku 1 pa3 Ha aenn, @enobdapbitan 0,01 1 pa3 Ha neHs,
[Ipennizonon 25 Mr BHYTPIIIHBOBEHHO KpameidbHo Ha 50 w1 ¢i3. po3uuHy,
JleBodnokcanun 125 mr 1 pa3 Ha JeHb BHYTPIIIHBOBEHHO KpamesibHO, COJITHHM
po3uuH B Hic 4 pa3u Ha jeHb. [lenTokcudinin 60 mr 3 mu Ha 100 M ¢i3. po3unuHy
BHYTpIIIHbOBEHHO, EMeToH 1,0 Mi1 BHYTPIIIHLOBEHHO CTpyHHO, CMEKTa 2 MakeTukKa
Ha 100y 3 pa3u Ha neHb, betaprin 1 ¢nakon Ha 100y, Cubazon 0,5% 2,0 M, Hatpiit
okcubytupar 20% 10,0 mn. CTaH TUTHHM TOKPALIUBCS 1 XJIOMYUK OyB BUIHCAHUN
J0JIOMY TIiCIIs IepeOyBaHHS B CTallioHapi mpoTsroM 13 mHIB.

VY mepiog MK aTakaMd CTaH OUTUHU OyB 3aJOBUIbHUN, CKapr 1 MOpYIIECHb
camornouyTTs 6aTbku He BiaMmivanu. Yepe3 30 nHIB Mali€eHT MOBTOPHO MOCTYMHB 31
CKapraMy Ha CyJOMH T€HEpalli30BaHOTO XapakTepy Ha (OHI BUCOKOI TeMIeparypu
Tima. O0’eKTUBHO OyJO BUSBICHO, IO 3arajbHUN CTaH — OJU3BKUU JIO CEpeaHBOT
BAXXKOCTI, TOJIO)KEHHSI aKTHUBHE, CBIJIOMICTh sICHA, MoBeiiHka akTuBHA. IlIkipHi
MOKPUBH OJIIJI1, YUCTI, «TiHI» M1 o4rMa. 3aJHs CTIHKA IJIOTKUA POXKEBA, MUTIAIUKU
0e3 ocobysmBoCTel, s3uK BoJsiormi. Ha npyry m00y TMOBTOPHOTO CTalliOHApPHOTO
JiKyBaHHA 3’ BUBCS a(TO3HUN CTOMATHUT 3 ek3aHTemoro. [liamenenHi, nepeaHbo Ta
3aIHBOIIMIHI JTiM(paTUYHI BY3JM HE NaAIbIYIOThCS, HEOOIIOYl Ta HE3Ty4YeHl 3
HABKOJIMIITHIMU TKaHWHaAMU. Mexi cepIlsl B MeXax BIKOBOi HOPMH, ayCKYJbTaTHBHO
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JUSJIBHICTh CEpLsl PUTMIYHA, TOHU 3BYYHI, CHCTOJIYHUM IIyM B YCIX TOYKax
BuciayxoByBaHHA. AT- 85/50 mm.pt.ct, UCC 123 ya/xB. IlepkyTopHO HaJ JEreHIMH
SCHUW JIETEHEBUH 3BYK, ayCKyJbTaTHMBHO - BE3UKyJsipHe auxaHHsa, YJ[ 28/xs.
Carypanisa - 96%. KupiT npu nmanpnamii M’skuid, HeOomounii. [leuinka mo kpato
pebepHoi myru, HeOomro4ya, TOBepxHsA riaaka. CedonmyCcKk BUTBHUN, CHMIITOM
[TactepHarpkoro HeratuBHuil. Cene3iHka He 30iabIeHa. Bunopoxxenus kamy 1 pas
Ha 700y 0€3 MaToJOTIYHUX JIOMIIIOK.

B 3aranbHOMy aHaii3i KpoBi OyJ10 BUSIBIEHO 3HMKeHUN remMaTtokpuT (0,335 1/n),
sumkeHHss  P-LCR (16,2 %), seittpodinbHuil sedkouurtos, miMdonutos (3,9),
moHouuTo3 (1,27). Ha apyruii neHp nepeOyBaHHS B cCTalioHapl B 0O10XIMIYHOMY
aHaji3l KpoBi O0yJsio BusBiIeHO miaBuieHHs piBHs: JIO (168 On/n), JIAI' (585 On/n),
3HM>KEHHSI KOHIIEHTpallii KpeaTuHIHY (27 MKMOJIb/JT).

Bbyno B3sTO Ma3zok i3 31By Ta BuAuleHO S. Haemolyticus- pict macuBHuii; N.
Flava - pict macuBnuii; C. Albicans - pict macuBHuii. [Ipu B3sSTTI Ma3ky i3 HOca
BuniieHo  S. Saprophyticus, mooauHOki Kojonii. Pesymprar IDA 1m0 Bipycy
Enmretin-bappa neratuBamii. Ilpum nmocmimkeHHi T-KIITHHHOI JIaHKA KOJIHHUX
MaTOJIOTIYHUX BIAXWUJIEHb BiJ pedepeHTHUX 3HAa4YeHb BHUSABICHO He Oyno. B
3arajJbHOMY aHalli3l ceul MaTajloridYHuX 3MiH He BUsABIeHO. byno nposeneno Exo-KT,
gKa He nokaszana natanoriuaux 3MiH. Ha EKI' enektpuuna Bich BiAXuJI€Ha BIPaBO.
Ha V3]1 nimbatnynaux By3/iB Bi3yami3ylOThCS BEPXHbO-IIHMIHI JTiMGAaTHYHI BY3JHU 3
000x cTopiH po3mip 9 x 18,5 MM, Bci iHIII rpynu po3Mipom 6,5 x 10,5 mm. [Tpu naniit
rocmitansanii 0yJio A1arHOCTOBAaHO, SIK OCHOBHE 3aXBOpIOBaHHs: ['ocTpa iH(peKiis
BEPXHIX JUXAJIbHUX M[UISAXIB 3 MHOXUHHUMH JIOKaJi3alisiMu. EHTepoBIpyCHHIA
BE3UKYJSIDHUM CcTOMAaTuT 3 ek3aHtemoro. CymyTHI 3axBoproBaHHs: Eminemncis,
HeyTouHeHa, [ocTpuii mmiiHuMKA JiM@aaeHIT. bylo npoBeaeHO JiKyBaHHA, IO
BKJIFOYAJIO JKapO3HWKYIOUYy, MPOTUBIPYCHY (3arajbHy Ta TONIYHY), MPOTUTPUOKOBY,
OPOTUCYJJOMHY Ta aHTHOAKTepiaJibHy TEpamro JBOMY KypcaMM aHTHOAKTEpi1aJbHUX
cepennukiB  (Amoxcunmiinom Ta lledrasmaumom). [limeprepmito  BAaIoch
KyHipyBaTH 3a JOIOMOTO0 BHYTPIITHLOBEHHOTO BBEJIEHHS 25 MI' TIPEIHI30JIOHY.

CraH IUTHMHU MOKpANTUBCS 1 BOHA OyJia BUMKCAaHA J0JOMY Miciis nepe0yBaHHS B
cTaimioHapi mnpotTsroM 14 ngHiB. 3a J0NOMOro JOJATKOBHX JabopaTOpHUX Ta
IHCTPYMEHTAJILHUX METO/11B OOCTEKEHHSI CUCTEMHA MTATOJIOT1s CIIONYYHO! TKAHUHU Ta
peBMaTHUYHI 3aXBOPIOBAHHS OyJIM BUKJIIOUYCHI.

[Ipote uepe3 28 nHIB emi3of rimeprepmii MOBTOpUBCS Ta OyB cTaOUTi30BaHUM
BHYTPIITHROBEHHUM BBEJICHHSM MPEIHI30I0HY.

OOroBopeHHs Ta BUCHOBKH.

Ha ocHOBI gaHOi KJIIHIYHOT KapTUHU: MEPIOJWYHI €Mi30AM JMXOMAaHKH, II0
PO3MOYMHAIOTECS Y Billl JO 5 POKiB 1 MOBTOPIOIOTHCA 3 PErYJISIPHUMHU 1HTEpBaJIaMH
Bim 26 no 30 AHIB, MalOTh PANTOBHIl MOYATOK Ta XaPAKTEPU3YIOTHCS HIBUIKAM
MIIBUIICHHSAM TeMIeparypu A0 BHCOKUX 1udpp (>39°C); 3arajabHl CHMITOMH
NOpPYIICHHS] CTaHy B IOEJHAHHI 13 HWXKYE HABEJECHUMHU CHUMITOMAaMHU: IIUWHUNA
nimdaaeHit, apTo3HUNW CTOMATUT, TOH3WIT ((apUHTIT); MO3UTHBHI JIA0OPATOPHI
MapKepy TOCTpPOro 3amajeHHs (JeHKOIMUTO3; 301IbllIeHa IMIBUIKICTh OCITaHHS
EpPUTPOLUTIB, BHUCOKMH piBeHb C-peakTMBHOro O1iJKa); IIBUIKAa peakilis Ha
TIIFOKOKOPTUKOCTEPOiHE JIIKYBaHHS; MOBHA BIJICYTHICTb CUMIITOMIB 3aXBOPIOBAHHS
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MDK €Mi30JJaMU JINXOMaHKM BKa3ylOThb Ha MIJTBEP/JKEHHS Yy JaHOrO MAaIl€eHTa
cuaapoMmy Mapmana [1]. HaBemeHuii KTHIYHHA BHUMAIOK TMOSCHIOE CKIIAIHICThH
JTIarHOCTHKU CHHIpOMY Mapiiana, SKAW MacKyeTbCsl PI3HUMU 1HQEKIIHHIMH
3axBoploBaHHsAMH.  HepamionanbHe — aHTHOakTepiadbHe  Ta  MPOTUBIPYCHE
MEIMKAaMEHTO3HE JIIKyBaHHS HE TUIbKU He Ja€ eexTy, a i I1e MoTipIlye 3arajJbHHii
CTaH mauieHTa. Tomy JikapsM 6araTboX CHEIlalbHOCTEH HEOOX1JHO MaM’siTaTH Mpo
JOKJIaHUM 301p aHaMHe3y Mall€eHTIB Ta iX OaTbKiB, a TaKOX 3BEpTaTH yBary Ha
MEepIOUYHICT BUHUKHEHHS OMMCAHUX BHUILE CUMIITOMIB Ta iX komOiHarii [1]. [Ipu
MmiJo3pi Ha cuHApPOM Mapmana HEOoOXiHO TpU3HA4YaTH 3 JIarHOCTUYHOIO,
JIKYBAJIbHOIO Ta MPO(IIAKTUYHOIO METOI0 TIIOKOKOPTUKOCTEPOIAH, a/I)KE€ BOHU €
OCHOBOIO TTATOT€HETUYHOTO JIIKyBaHHS TaHOTO CHHIPOMY .
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Abstract. Nowadays, Marshall's syndrome or PFAPA syndrome is considered to be common
among young children and refers to auto-inflammatory diseases. The syndrome occurs more often
in male children and does not depend on seasonality or place of residence. Due to the complexity of
diagnosis and insufficient study of this disease, Marshall syndrome is often masked by other
diseases. This article presents a clinical case that explains the complexity of diagnosing Marshall's
syndrome, which is masked by various infectious diseases. Irrational antibacterial and antiviral
drug treatment not only has no effect, but also worsens the patient's general condition. Therefore,
doctors of many specialties must remember to collect a detailed history of patients and their
parents, as well as pay attention to the frequency of occurrence of the symptoms described above
and their combination [1]. When Marshall's syndrome is suspected, it is necessary to prescribe
glucocorticosteroids for therapeutic and prophylactic purposes, because they are the basis of the
pathogenetic treatment of this syndrome.

Key words: Marshall's syndrome (PFAPA syndrome), autoinflammatory diseases,
pathogenetic treatment, glucocorticosteroids, periodic fever, aphthous stomatitis, pharyngitis,
cervical lymphadenitis, disease history, childhood.
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Abstract. Background: Combating malignant brain neoplasms is among the major health
care challenges in Ukraine, with high relevance of this issue stemming from its constantly
increasing incidence rate, difficulties with timely diagnosis, high costs and complexity of treatment,
and increased rates of patient disability and mortality. Introduction of up-to-date surgical
intervention methods contributes to a significantly improved prognosis of treatment and encourages
the development of comprehensive rehabilitation methods for patients with this nosology, among
which a certain role is to be played by physical therapy measures.

Objective: To identify the challenging issues of physical therapy in persons with brain tumors
in the postoperative period.

Sample: Online information resources, specialized periodicals of Ukraine and foreign
specialized publications, Medline, PubMed, Medscape, Cochrane Library databases were analyzed.

Methods: theoretical analysis, synthesis and generalization of data from research and
methodological literature on the use of physical therapy measures in patients after brain neoplasm
removal.

Results:  The analysis of available literature found no specific methodological
recommendations for programming of physical therapy measures in persons with intracranial brain
tumors in the postoperative period.

Conclusions: Research and methodological literature addresses the use of physical therapy
measures in the postoperative rehabilitation of brain tumor patients in a highly restricted manner,
and this highlights the need for further scientific research in this area.

Key words: Brain Tumor, Physical Therapy, Postoperative Period

INTRODUCTION

The world is experiencing an increase in the incidence of brain tumors.
Neuroepithelial tumors - gliomas diagnosed in 55% of patients (Polishchuk, 2019)
account for a significant proportion of tumors which are commonly known as
primary brain tumors. According to the Central Brain Tumor Registry of the United
States (CBTRUS), the incidence rate of primary central nervous system tumors in the
U.S. ranges from 2.3 to 23.41 (age-specific) cases per 100,000 inhabitants, and the
mortality rate - from 0.5% to 20.2% cases per 100,000 inhabitants (Ostrom et al.,

2019). Epidemiological study data available from the Western European countries
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regarding the glial brain tumor incidence rates show about 12.8 cases per 100,000
inhabitants in males and 5.8 - 9.3 cases in females with an annual increase of 0.6 -
0.9% (Hansen et al., 2020 ). According to data for 2019 available from the Public
Health Center of the Healthcare Ministry of Ukraine, the rates of primary brain
tumors ranged from 4.8 to 6.1 cases per 100,000 inhabitants. At the same time, the
incidence rate of metastatic (secondary) brain tumors is significantly higher and,
according to various estimates, exceeds the incidence rate of primary brain tumors by
4-5 times (Pedachenko, 2019). Surgery is the basic method of treating brain tumors.
Over the past decade, competencies and skills with which neurosurgical interventions
are performed have been significantly enhanced and now under modern conditions it
is possible to remove brain tumors which were earlier regarded as inoperable
(Pedachenko, 2019). And owing to the current advancements in neuroresuscitation,
early postoperative rehabilitation of patients can be started as soon as possible and
thus patients may recover their motor functions and quality of life at a faster pace.
However, it should be taken into account that surgical removal of tumors, in its turn,
is associated with the risk that neurological deficits may occur or further develop
(Berger et al., 2019). Incomplete reversibility of motor, speech and cognitive
disorders lead to a long-term and often manifested disability of patients.

OBJECTIVE

Based on the data obtained through an analysis of reference literature, to identify
challenging issues of physical therapy in persons with brain tumors in the
postoperative period.

SAMPLE

Online information resources, specialized periodicals of Ukraine and foreign
specialized publications, and Medline, PubMed, Medscape, Cochrane Library
databases were analyzed. In addition to electronic search, reference lists of all
retrieved review articles and primary studies were manually checked to identify other
studies which were not found by electronic keyword search.

METHODS

The data from research and methodological literature on the use of physical
therapy measures in patients after brain neoplasm removal were subjected to a
theoretical analysis, synthesis and generalization.

RESULTS

Risk factors

A considerably increased incidence rate of brain tumors which has occurred
over the past decades is associated, on the one part, with an enhanced availability of
methods for early tumor process diagnosis and, on the other part, with an unfavorable
demographic situation, high pollution rates and other negative socio-economic
factors. Brain tumors grow because of exogenous and endogenous factors, namely:
heredity, effects of carcinogens, dysembryogenesis, unfavorable environmental
situation, neuropsychological disorders, penetration of viruses, injuries, harmful
effects of ultraviolet and gamma rays, population aging, consequences of the
Chernobyl disaster, as well as other negative factors (Polishchuk, 2019; Dereka,
2020; Kolesnyk et al., 2020).
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Symptoms

The clinical picture of a primary or metastatic brain lesion is characterized by
general brain and focal symptoms, and also by meningeal syndrome which is less
common (Hansen, 2020). All brain tumors, including non-malignant ones, lead to
long-term disabling consequences both because of the tumor itself and because of the
effect of its treatment. They can cause fatigue, pain, lymphedema, neuropathies,
balance and mobility disorders, ataxia, convulsions, sensitivity disorders, spasticity,
speech disorders, dysphagia, aphasia, impaired muscle strength, impaired attention
and memory, visual perception deficit, impaired cardiopulmonary function, bladder
and bowel disorders, sexual dysfunction, and cognitive and psychosocial problems.
The most common manifestation of brain tumors is progressive neurological deficit
(68%) in the form of movement disorders (45%). Headache occurs as a primary
symptom in 54% of cases, epileptic seizures - in 26% (Polishchuk, 2019).

Treatment

Brain tumor treatment methods include surgical removal, radiotherapy, and
antitumor medicinal treatment (Barzilai et al., 2019). Modern neurosurgical
technologies that significantly improve surgery efficacy and reduce brain trauma
include neurosurgical navigation systems, laser and endoscopic technologies,
operating microscopes, and ultrasonic aspirators (Pedachenko, 2019). Considerable
advancements in technology and continuous improvement of surgical and
conservative treatment methods ensure a significant decrease in the fatal case rate and
a reduction in the overall proportion of postoperative persistent motor function
disorders (about 30%), and create a reserve of time for further radiotherapy and
chemotherapy (Yu et al., 2019).

Physical therapy

It has long been believed that the use of physical factors in patients with brain
disorders is absolutely contraindicated, and physical therapy was generally
incompatible with treatment of such patients. In recent years, there has been an
upsurge of interest in the potential of using physical therapy measures in patients who
had their brain tumors removed (Stucki, Bickenbach, 2017).

However, today functional movement disorders, training in movement skills and
self-care, adaptation to environmental conditions in patients of this category remain
an incompletely explored issue, although relevant literature shows that persons who
had brain tumors removed were willing to do physical exercises (Hansen et al.,
2020).

The analysis of the findings of a number of recent scientific studies confirms
that using therapeutic exercises in patients of this category is safe, and this affords
ground for talking about the potential benefit of introducing physical therapy into the
neuro-oncology practice. Thus, Marciniak et al. (2001) also demonstrated the efficacy
of inpatient rehabilitation in persons with brain tumors. The data provided by these
authors show higher FIM-scale scores of the functional independence level not only
in persons after removal of low-grade gliomas, but also in persons who had more
histologically aggressive types of tumors. Fu et al. (2010) found that patients with
high-grade anaplastic astrocytoma demonstrated a higher increase in general
functional independence figures but spent a longer time at an inpatient rehabilitation
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facility as compared to patients with low-grade anaplastic astrocytoma. However, the
authors emphasize the need for further research. Bartolo et al. (2012) proved the
efficacy of rehabilitation in persons who had a brain tumor removed, which efficacy
was evidenced by an improved functional status of patients regardless of the tumor
type. Khoroshun (2013) describes improved quality of life of persons with brain
tumors in the postoperative period which was achieved owing to comprehensive
rehabilitation treatment with the use of physiotherapeutic procedures (electrical
stimulation and laser therapy), kinesitherapy and massage. A retrospective study by
Mix et al. (2017) showed that brain tumor patients who underwent rehabilitation in
inpatient medical facilities in the USA improved their motor function; however, the
findings of this statistical analysis underline the need for further research in this area.
Granata et al. (2018) proved that regular physical exercise can increase the serotonin
level thereby raising a person’s spirits, alleviating depression and anxiety symptoms
in patients with malignant brain tumors, and also helping alleviate chronic pain
manifestations. Khosravi et al. (2019) demonstrated the efficacy of strength and
combined exercises in patients with cancer diseases. Hansen et al. (2020) noted a
slight improvement in social household skills and quality of life which was achieved
exclusively through occupational therapy classes in persons with glial brain tumors at
the stage of anticancer treatment. Systematic reviews by Morales et al. (2022)
performed to summarize the data on the impact of physical therapy on the health of
children with malignant brain neoplasms proved that using therapeutic exercises after
brain tumor treatment is efficient and safe.

The cognitive disorder progression rate is an essential element in controlling the
efficacy of rehabilitation measures (Richard et al., 2019). Studies assessing results of
cognitive rehabilitation of persons with brain tumors appeared only recently in
research literature (Richard et al., 2019). Improvement of cognitive functions and
quality of life in brain tumor patients was noted by Locke et al. (2008) using the
Functional Assessment of Cancer Treatment—Brain (FACT-BR) version. Gehring et
al. (2009) in their studies evaluated the impact of a multi-domain cognitive
rehabilitation program on the objective and subjective assessment of cognitive
functions in glioma patients. Improvements in attention, memory and executive
functions were noted. Zucchella et al. (2013) found cognitive function improvements
in patients with mixed primary brain tumors after early inpatient cognitive
rehabilitation. Khan et al. (2015) noted that the use of the multidisciplinary approach
resulted in a positive effect of rehabilitation interventions which was manifested in
the improved functional abilities and cognitive functions of brain tumor patients. Yu
et al. (2019), through Fugl-Meyer functional assessment (FMA), Berg Balance Scale
(BBS), the Korean version of the Modified Barthel Index (K-MBI), the Korean
version of the Mini-Mental State Examination (K-MMSE) proved the efficacy of
physical therapy based on strength training by active-passive exercises, training of
balance and general endurance, learning to walk, ergotherapeutic exercises aimed at
improving the body's cognitive functions, proprioceptive neuromuscular stimuli of
the upper limbs, and daily life training. A study by Dick et al. (2019) emphasized a
positive impact of physical therapy measures on cognitive functions (memory,
attention, visual-spatial orientation) without medicinal treatment.
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DISCUSSIONS

Data available from literature show that persons who had brain tumors removed
are willing to do physical exercises (Hansen et al., 2020). However, the possibility of
applying complex rehabilitation care in the context of disability and daily functioning
of patients of this category has not been sufficiently explored (Hojan, Gerreth, 2020).
There is a lack of reliable information about the structure and organization of
rehabilitation care for brain tumor patients in the postoperative period. A certification
system with clearly defined criteria for rehabilitation care efficacy has not so far been
established. All of the above-mentioned neurological complications and disabilities
highlight the need for the use of modern physical therapy approaches based on the
International Classification of Functioning, Disability and Health (ICF) (Bornbaum et
al., 2013). With certain areas where biopsychosocial care for oncology patients is
limited in terms of such aspects as: quality of life, co-morbidities and health status,
today ICF remains a universal system and a practical tool for efficient classification
and description of patient functioning (Stucki, Bickenbach, 2017). Based on a
systematic analysis and assessment of all functioning levels, ICF makes it possible to
use the relevant schemes for evaluating changes in the planned therapy results at a
specific stage of rehabilitation treatment.

CONCLUSIONS

1. The analysis of available literature found no specific methodological
recommendations for programming of physical therapy measures for the thematic
contingent of patients. The sources in place offer nothing more than general mentions
of the benefit and safety of therapeutic exercises in patients of this category, and this
highlights the need for further scientific research in this area.

2. It is considered appropriate to create and approve differentiated programs of
physical therapy for patients who had brain neoplasms removed in the postoperative
period based on a modern approach according to the International Classification of
Functioning which has a focus on the level of structure and functions of the body.
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Anomayia. Cmamms npucesyeHa meopemuyHoMy OOIPYHMYBAHHIO Ma NPAKMUYHOMY
niOmMeepONCeHHIO eheKxmuUeHOCMi NOEOHAHHS MPAHCKPAHIATbHOI MIKPOROAAPU3AYIL ma MemoouKu
Neurac na cucmemi Redcord y xomnnexchiii npoepami ¢hizuunoi peabinimayii xeopux nicis
nepeHecenoco  iulemiunoco iHcyibmy B 0ocniodiceHHi  eKCnepumMeHmanvHO — NiOmeepOHNCeHO
NO3UMUBHI  pe3ylbmamu  NOEOHAHHS NiOIOPAH020 KOMNJEKCYy O/l BIOHOGNEHHS MOMOPHO20
KOHMPOTI0, WO CNpusio NOKPaujeHHio pyxoeoi (hyHKyii, pieHosacu, wymaueocmi i (pyHKYioHy8auHs,
a MaKodc NOKPAUWJeHHA KOSHIMUBHUX YYHKYILL ma cyO EKMUBHOI OYiHKU AKOCII HCUMMAL.

Knwuoei cnoea: 2ocmpe nopyuieHHs MO3K08020 KpO800Oi2y, IHCYIbm, CHACMUYHULL
2eminapes, KOMIJIEKCHA npoepama Qizuuroi mepanii, peabinimayis, mikponoaapusayis, Redcord.

Beryn. Ha ceoropHimHiii JeHb y CBITI ICHYE TEHJACHIS 10 3pPOCTaHHS
HEBPOJIOTIYHUX  3axBopioBaHb. Opranizamis OO’ e€qHAHUX HAIld MPOTHO3YE
MJIBUIIICHHS KIJIBKOCTI JiTHIX JitoAei Ha 30% B mepioa 3 2017 mo 2050 pokwu, 110, K
BIIMIYAIOTh €KCIEPTH, € OJIHIEIO 13 NMPUYMH 30UIbIICHHS BUMAJKIB HEBPOJIOTTYHUX
3axBopioBanb [1]. VYkpaina He € BukmodeHHsM. Cepen yciX NaTOJIOTIH
HEBPOJIOTIYHOTO CHEKTPY HAWOUIbII 3HAYYLUIMMH 3aJIUIIAIOTHCS 3aXBOPIOBAHHS
TOJIOBHOTO MO3KY TIOB’s3aHI 13 CYJIMHHOIO TaToyioriero. [‘octpe mopyiieHHs
MO3KOBOTO KpPOBOOOITY, a caMe 1IeMIYHUN 1HCYJIT — 3aiiMae mpoBigHe Micie [2]. 3a
nanumu BOO3, y cBiti B cepenubomy 200 imeMiuHUX 1HCYJIBTIB mpumanae Ha 100
TUC. HacelieHHS Ha pik. B Vkpaini 120 Tuc. mromedl mopiyHO CTPaxaarOTh Ha
imemiyauil iHCYIT [3]. Ile mpubnuzno 290 BumnankiB Ha 100 Tuc. HaceneHHs, IO
BUIIE HIK CepeHId NOKa3HUK B IHIIMX KpaiHax. biusbko 40% BUHUKHEHHS
1HCYJIBTIB B YKpaiHi pUNIaJae HA JIOJIeH pale3aTHOro BiKy [4].

IHocranoBka npoOJemu. BuxuBaHHs Miciisi BAHUKHEHHS MO3KOBOI'O 1HCYJIBTY
Ma€ He BTIINIHY CTAaTHUCTHUKY, a caMe: CMEpPTHICTb, 3BaXkaroun Ha odimiiHy
CTaTUCTUKY, CTAHOBUTH OJIN3bKO 38% 1iopiuHO; cepen 62% Tux, XTO BUKHUB, TIJILKH
10-15% mnoBepTarOThCA 1O TMOBHOIIIHHOTO XHUTTA. Pellita 3ajMIIaeThCcsi 3HAYHOIO
MIpOI0 OOMEKEHOI0 B peajizallii CBOro TPyJA0BOTO MOTEHIlAy Ta CTa€ COIIaTbHO-
€KOHOMIYHUM TsrapeMm sl CycHiibeTa [S].
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KiinigyHa KapTHHA 1HCYJBTY XapaKTEPHU3YETHCS BEIHMKOIO KUIBKICTIO PYXOBHUX
nopymerb. OgHUM 3 HaWOLIbII BAXKJIMBUX YMHHUKIB SKICHOTO BIJHOBIICHHS ITiCIIS
1HCYJIBTY SIBIISIEThCS peabimitamis. IcHyroul mporpamu (i3U4HOI Teparmii HampaBIeHi
Ounpire Ha MPOGITAKTUKY BUHUKHECHHS YCKJIaIHEHb Ta MPUCTOCYBAHHS MAIllEHTA O
MOPYIICHUX PYXOBHX MOXIIMBOCTEH, OJHAK HE 3a0e3NeUyIOTh B JOCTATHIH Mipi
BiIHOBJNIEHHsI BTpadueHnx ¢yHKik [2]. Came TOMy, Ha CHOTOMHINIHIA J€Hb, TeMa
po3po0KH, KOMOIHAIT Ta BIPOBAIKECHHS peaOLTITAIIHHUX METOMUK JJIS TAI€HTIB
MICJIS IEPEHECEHOTO TOCTPOTO MOPYIICHHS MO3KOBOTO KPOBOOOITY HE BTpavya€e CBOET

aKTYaJIbHOCTI.
Merta aoc/iIKeHHsI: TEOPETUYHO OOIPYHTYBATH Ta MPAKTHYHO MiATBEPIAUTH
e eKTUBHICTh MIO€THAHHS TEpareBTUIHNX BIIPaB, TpaHCKpaHiaabHOI

MIKpomnojsipu3alii Ta Meroguku Neurac Ha cucrtemi Redcord y komrmiekcHiit
nporpami pi3u4HOI peadiiTalii XBOPUX MICIIs MEPEHECEHOTO 1MEMIYHOTO 1HCYIIBTY.

Metoau pociaimkeHHs. B mporeci poOoTH MpOBOAMBCS aHali3 HAyKOBO-
METOAWYHOI  JITEpaTypw, aHami3 MEIWYHOI  JOKYMEHTaIlli, OIHWTYyBaHHSI,
BUMIPIOBAHHS, CIIOCTEPEKEHHS, TMEJaroriYHuil eKCIEepPUMEHT, (YyHKIlIOHAThHA
J1arHOCTHKA, MaTeMaTHYHa 00pOoOKa o/IepKaHUX JTaHUX.

OyHKITIOHATBHE JOCTIHKEHHS TAIlIEHTIB MPOBOJAMWIOCA HAa TOYaTKy Ta BKIHII
EKCIIEPUMEHTY 3a JOTIOMOTOI0 OIliHOYHOTO Tecta Dyrn-Meiiepa (FMA) Ta KOpoTKOTO
TecTa /Ui OIiHKM KOoTHITUBHUX (yHKIiH (MMSE). Takoxx Ha mouyaTKy Ta B KiHII
JOCIIIKEHHS! BUKOPUCTOBYBABCSI KOPOTKUW OMUTYBAIBHUK AKOCT1 KUTTA (SF-12).

Ouinounuit Tect FMA € iHCcynbTOCHEIIM(PIYHOO IIKAJIOI0, IO OIIHIOE 1HJEKC
YpaKEHHS MO0 Pi3HUX BUIIB AiSUIbHOCTI. BiH mpu3HAYCHWI I OIIHKA PyXOBOT
¢yHKLIi, pIBHOBarM, 4YyTJIMBOCTI 1 (YHKIIIOHYBaHHS CyIJIOOIB Yy XBOpHUX 13
MTOCTIHCYJIBTHOIO TEMITIIETIETO.

Ouinounuit Tect dyrn-Meiepa ckiiaiaeTbecs 3 MATH JOMEHIB 1 226 OaliB B
1LJIOMY:

* pyxoBi (pyHKIIIT (Y BEpXHIX 1 HIXKHIX KiHIIIBKAX);

* YYTIUBICTh (OIIIHIOETHCS JIETKUM TOTHMK HA JBOX IMOBEPXHIX PYyK 1 HIT, a

TaKOX BITUYTTS MMO3H 32 8 TOUKAMHU );

* piBHOBara (CKJIaJa€Thcs 3 7 TECTIB, IPU NMPOBEJEHH1 3 MAIIEHT 3HAXOUTHCA B
MOJIOXKECHHI CUSMYH, 111e 4 — B TIOJIOXKEHHI CTOSUHN);

* Jlama3oH pyxy B cyrio0ax (8 6aiiB);

* OuIb y cyryio0ax.

banu po3noauisiivch Mik J0OMEHAMU HAaCTYITHUM YHHOM:

* Ominka pyxoBoi ¢yHkmii: mianazon Big 0 (remimneris) go 100 OGamis
(HOopMaJibHa pyXOBa aKTUBHICTh). Po3/isieHi Ha 66 OaiB Jyisl OI[IHKU BEPXHBO1
KIHIUIBKY Ta 34 0anu U1 HUKHBOI KIHI[IBKH.

* UyrnusicTh: konmBaeThbes Bif 0 70 24 6aniB. Po3mineni Ha 8 GamiB AJIs OIlIHKH
JIETKOTO JTIOTUKY 1 16 OaJtiB Il OLIHKYA BIAYYTTS MO3MITIT.

* PiBHoBara: Bapiroetbes Bim O mo 14 OGamiB. Posmimeni Ha 6 OamiB aJid
[MOJIOKEHHS CUISIYH 1 8 OaJIIB U MTOJIOKEHHS CTOSYM.

» JliamazoH pyxy y cyrio0ax: koiuBaeThes Bif 0 10 44 Ganis.

* binp y cyrnobax: konmmBaeTbes Big 0 10 44 6amiiB [6].

Mini-tect ncuxiydoro crany (MMSE) — ne ankxera 3 30 myHKTIB, Sika HIUPOKO
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BUKOPUCTOBYEThCS B KIIHIYHUX 1 JOCHIAHUIBKUX IUIAX JJIs BUMIPIOBAHHS
KOTHITUBHHX TOpPYIIEHb. BiH TakoX BUKOPHUCTOBYETHCS AJI BIACTEKEHHS Iepediry
KOTHITUBHMX 3MIH Y JIIOAMHUA 3 4YacoM; II0 pOOUTh HOro €PEeKTUBHUM METOJOM
JOKYMEHTYBaHHs peaklii JIOJUHU Ha peallIiTalilo.

[IpoBenennst Ttecty 3aiimae Big S5 g0 10 xBuwiumH 1 mepesipse (yHKIIT,
BKJIIOUAIOYU PEECTpaLliio (MOBTOPEHHS Ha3BaHUX I1JIKa30K), yBary Ta po3paxyHOK,
nam'siTb, MOBY, 3aTHICTh BUKOHYBATH MPOCTI KOMaHAH Ta OP1E€HTALIIIO.

[lepesaru MMSE BKIIIOYalOTh BIACYTHICTh HEOOXIJHOCTI Yy CIELI1aAIbBHOMY
o0JialHaHH1 a00 HaBYaHHI JJI aIMiHICTPYBaHHs, a TAKOXX BUCOKA JIOCTOBIPHICTH Ta
HaJIIMHICTE [7].

st OIIIHKH SIKOCTI KUTTS BUKOPHCTOBYBAIaCh CTaHJIapTHA,
OaraToyHKIlIOHAJIbHA KOPOTKa (popMa OMUTYBaHHS, IO CKJIAJA€ThCs 3 12 MUTaHBb,
BUOpaHUX 3 ONUTYBaJIbHUKA SIKOCT1 )kUTTS SF-36 - SF-12 [§].

Martepiaau pociaimkenHsi. Ekcnepument npoBoauscs Ha 6a3i TOB «ABaTtax»»
M. UepHiBiii.

B nocnmimkeHHl npuiiManu y4acTh TallieHTH BikoM Big 49 1o 53 pokiB 13
niarno3oM «Crtan micis nepeHeceroro I'TIMK 3a imemiuyauMm tumoM. CriacTUaHUN
reminapes». Bcboro y mociimkeHi npuitHsuid ydacth 10 400BIKIB Ta 2 KIHKH, IO
Oynu TOpIBHO pO3AUICHI Ha Bl TPYNH: KOHTPOJbHA Ta EKCIEpPUMEHTAIbHA.
O6cTexxeHHs (axiBUAMH MYJbTUIUCIUIUIIHAPHOI KOMAHAM MOKa3ajo, 10 CTaH BCIX
MAI€HTIB, K1 OpaJi y4yacTh B IOCIIIKEHHI BIJMOBI/IaB OJTHOPITHOCTI TPYIL.

Kypc peabimitanii npoBoauiu no 22 nHi: 6 AHIB Ha THXKJEHb 3 IEPEPBOIO HA 1
nenb. KoHTposibHa rpymna ojepKyBajla KOMIUIEKC KiHE310T€parieBTUYHUX BIIPaB 3
MOEJHAHHAM MAacCUBHOI MOOLII3aIii Cyrjio0iB 3a METOAMKOI peadiIiTaliitHoro
3aknany (60 xBwinH). B ekcnepUMEHTaNbHIM Tpyli B KOMIUIEKCHY Mporpamy
¢izuuHoi Tepamii BBenMM MigiOpaHWi KOMIUIEKC BMpaB MO Meroawii Neurac Ha
cucteMi Redcord mpotsirom 60 XBUIIMH Ta Kypc TpaHCKpaHiadbHOT MIKpOTIOJIApU3aLlii.
TKMII npoBoamiach 3a HACTYTHOIO cXeMot0: [[Ba aHO M PO3MINIyBAIUCS B MPOEKITIi
(dbpoHTaIBLHOI Ta TIM SHOI KOPHM YypaXeHOi TIBKYyJi, a KaTod Ha IUISHKY
MepeaUEHTPaIbHOI 3BUBUHU. CHla BUKOPUCTOBYBAHOro cTpymy craHoBuia 350-400
MKA, gac ojHiel nmpoueaypu — 40 xB. Bech Kypc JiKyBaHHs BKJIrO4YaB 15 mpouenyp.

[TarieHTH KOHTPOJIBHOI TPYIMU OACPKYBaIM BIAHOBHUN KOMIUIEKC, JO SKOTO
BXOJWIM TAacMBHA MOOUTI3aIlg CYIJI00IB, JIKYBaJbHUM MacaX Ta KOMILIEKC
CHeIIaJIbHO MiII0paHuX KIHE310TeparneBTUYHUX BIPAB.

B xoMriiekci eKcrepuMeHTaNbHOT TPy KOMIUIEKC KiHEe310TepaneBTUYHUX BIIpa
OyB 3aMIHEHHI BIIpaBaMH 3 CIEIiaTbHO PO3POOIECHOTO AHTUCTIACTUYHOTO KOMIUIEKCY
Ha cucteMi Redcord, siki Oynm copsiMOBaHI Ha 3HIDKEHHS TPOSIBIB CHACTHUKH.
BuxopuctoByBanucr) Meronuka Neurac Ha cucremi Redcord, cnpsmoBana Ha
HEHPOM’SI30By ~ aKTHUBAIlI0 M s31B  ypakeHHOI moyioBUHU Tina. [lamienTam
€KCIIEpUMEHTANIbHOT TPYIHU JJIsl BIUTMBY Ha KOTHITHMBHI MPOLIECH Ta Jisi GOpMYBaHHS
HEWPOHHUX 3B’S3KIB (MOKpalleHHs HelporuiacTuyHocTi) npoBoauiiack TKMII mo
BKa3aH1¥ BUIIE CXEMI.

Pe3yabTaTu n10CaigKeHHs.

Buxigni nmaHi KOHTPOJIBHOI Ta EKCIEPUMEHTAIbHOI TpyM, OTPUMaHI Iepes
MPOBEJCHHSM JOCIIKEHHS CYTTEBUX BiIMiHHOCTEH He Maiu. [licis 300py BUXITHUX
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JaHUX OyJ0 3apeecTpOBAaHO HACTYIHI MOKAa3HUKU 3a OLIHOYHUM TecToM Dyri-
Meiiepa: cepenHiii MOKa3HMK KOHTpPONbHOI Trpymu — 45.1, cepenHii NOKa3HUK
excriepuMeHTanbHol Tpynu — 44.8. O0uaBa TOKa3HHUKHU BiAMOBITAIOTH BAXKKOMY
CTYIIEHIO ypaxxeHHs 1o kinacudikauii lynkana (1994).

[Ipu npoBeaeHHI MOBTOpHOI aAiarHOCTUKM FMA B KiHII JOCHiKEHHS OyJo
BUSIBJICHO HACTYNHI MOKAa3HUKHU: CEPeIHIA MOKa3HUK KOHTPOJbHOI rpymu — 52.9,
CepelHii TOKa3HWK eKcnepuMeHTabHoi rpymu — 60.1. [lpu anHamizi 3aKIr0YHUX
JaHuX 3a OIiHOYHMM TectoM @Dyria-Meilepa OyB  BUSBICHUN Mepexia
€KCIIEpUMEHTAJILHOT TPYNHU 3 Karteropii « BaXKuil CTymiHb ypa)K€HHS» B KaTEropito
«ITomipHuii cTymiHb ypaxeHHs». [Ipupict y BiACOTKax MO KOHTPOJBHIN TIpyIil
ctaHoBUB — 17.2%, y excriepuMeHTanbHii rpy1i — 34.1%.

Hani nocnikeHb 3a omiHouHUM TectoM Dyrin-Meliepa, npoBeneHHX Ha
MOYATKY Ta BKIHIII EKCIIEPUMEHTY, Ta X JUHAMIKY MoJaHo B Tabmuii Nel.

Taoanus 1 - IlpupicT cepeaHiX MOKA3HUKIB B eKCIIEPUMEHTAJbHIH T
KOHTPOJIbHIN rpynax 3a FMA
KontponsHa | ExcriepuMeHTanbHa

rpyna rpyna
CepeiHIN MOKA3HUK JI0 EKCIEPUMEHTY 45.1 44.8
CepenHiil TOKa3HUK MICIs eKCIEPUMEHTY 52.9 60.1
Cepenniii mpHUpiICT y BIACOTKAX MiCIis 17.2% 34.1%

IPOBEJICHHSI €KCIIEPUMEHTY

Cepenni MOKa3HWKHM BHXIJHUX JIaHUX 34 MIHI-TECTOM TICUXIYHOTO CTaHy
(MMSE) HactynHi: KOHTposibHa Tpyma — 23.7, ekcrnepuMmeHTaipHa — 23.8.
[aTrepnperariis qaHUX: OOMJIBI TPYIHU BIANOBIIAIOTh BEPXHIM MeEXi KaTeropii JErKux
KOTHITUBHHMX MOPYIIEHbB, 1[0 CTABUTh NEPE]] €KCIEPUMEHTOM aKTYyalbHICTh CIIOCOOY
MOKpaIlleHHs] KOTHITUBHUX (PYHKIIIH, pojb sikoro B3siia Ha ceoe TKMII.

Jlani oTpumaHi B KIHIIl E€KCIIEpUMEHTY: KOHTposibHa Tpyna — 24.0,
eKCliepuMeHTalnbHa — 27.2. Y KOHTPOJIbHIN Tpynli JWHAMIKy HPHUPOCTY CTaHOBHIIA
1.2% Ta He gana 3MOTy MeperTH y BUILLY KaTETrOpit0 OI[IHKA KOTHITUBHUX MOPYIIEHb.
JluHamika TPUPOCTY y €KClepuMeHTanbHId rpym — 14.2%. B KiHLI JOCTIIKEHHS
eKCIIepUMEHTalIbHa rpyna 3a mkaioro MMSE Oyna mepeBelieHa Yy KaTeropiro
«B1JICYyTHICTh KOTHITUBHUX MOPYIICHBY.

Hani gocmimkenb 328 MMSE, npoBeieHNX Ha IMOYaTKY Ta BKIHIII €KCIICPHUMEHTY,
Ta iX JUHAMIKY 110J1aHO B Tabmu No2.

B kiHLI Ta HAa TOYATKy €KCIIEPUMEHTY JIJIsl KOHTPOJIBbHOI Ta €KCIIEPUMEHTaIbHOI
rpynu  OyJo TNpPOBEACHHS ONUTYBaHHS JUIsl BU3HAYEHHS SAKOCTI JKUTTA 3
BUKOPUCTAHHSAM KOPOTKOTO OMUTYBAJIbHUKA SIKOCT1 ®KUTTS (SF-12).

OCKUIbKM JaHWM BapiaHT BU3HAYECHHS SIKOCTI JKUTTS HE Ma€ TMPEICTABICHUX
HOPMATUBHUX 3HAYEHb 1HTEPHpETallli JaHUX, TO, HA OCHOBI TOTO, [0 MAKCUMAJIbHO
MOXJIUBUNA Oan y KOxkHOMY JomeHi o3Hadae 100% 3a70BOJICHICTh SIKICTIO JKHUTTS,
OyJI0 po3p00JieHa aHAJIOrOBa IIKajla OIIHKU JaHUX JUIs MEPEeBEACHHS Cy0 €KTUBHOTO
OIIIHIOBAHHS Y IMHAMIKY B1JICOTKOBOI'O MPUPOCTY.
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Taoauus 2 - [Ipupict cepeaHix NOKA3HUKIB B eKCIIEPUMEHTAJbHIN Ta
KOHTPOJIbHIi rpynax 3a MMSE

KontponsHa | ExcnepumeHTanbHa
rpyna rpyna
CepenHili TOKA3HUK 0 €KCIEPUMEHTY 23.7 23.8
CepeniHiil TOKa3HUK MICIsl EKCIEPUMEHTY 24.0 27.2
Cepenniii mpHpiCT y BIACOTKAX MiCIIs 1.2% 14.2%
IPOBEJICHHSI €KCIIEPUMEHTY

CepenHiii MOKa3HUK 000X TPyl 10 MPOBEACHHS €KCIIEPUMEHTY CTaHOBHUB IIO
30%. B kiHIIl eKCIepUMEHTY JaHWI MOKa3HUK CTAHOBUB: Y KOHTPOJbHI rpyni —41%
(mpupict 11%), y excriepumentanpHiil pym — 49% (mpupict 19%). Ananizyroun
KIHIIEBI JaHI MOXKHA JIATH JO BHCHOBKY, IO SIKICTb XXHUTTS y €KCIEPUMEHTAIbHIN
rpymi MO 3aKIHYEHHIO €KCIIEPUMEHTY MEPEBUIIyBasla TOKa3HUK KOHTPOJIBHOI.

Hani nocnimkens 3a SF-12, mpoBeneHHX Ha MOYATKY Ta BKIHI €KCIIEPUMEHTY,
Ta iX JUHAMIKy TToJaHo B Tabsuill Ne3.

Taoauus 3 - [Ipupict cepeaHix NOKA3HUKIB B eKCNIEPUMEHTAJbHIN Ta
KOHTPOJIbHIM rpynax 3a SF-12

Kontponbaa | ExcriepumenTtanbHa
rpyna rpyna
CepeiHIN TOKA3HUK JI0 EKCIICPUMEHTY 30% 30%
CepenHili TOKa3HUK MICIST EKCIIEPUMEHTY 41% 49%
Cepenniii mpHpiCT y BICOTKAX MiCIIs 11% 19%
POBEJCHHS eKCIIEPUMEHTY

JlaH1 IpUPOCTY YCIX MPOBEACHUX JOCIIIKEHb rpadiuHo 300pakeHOo B aiarpami
MojlaH1i Ha PUCYHKY 1.

AnHamika nprupocTy No 3a3Ha4YeHUX
BOCNIAXKEeHHAX

FMA MMSE SF-12

KoHTponbHa rpyna ExcnepumeHTanbHa rpyna

Puc.1 /IlunamMika BiZcOTKOBOI0 NPUPOCTY KiHIEBUX TaHUX.
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BucnoBku.

AHanii3 icHyrouux mporpaM ¢i3uyHOi Tepamii MaIll€eHTIB MICTS MEePEHECEHOro
['TIMK 3a imemiuHUM THUIIOM MOAAHMX Y HAyKOBO-METOJUYHHUX JKEpesaX MOKazye
HU3BKY €(QEKTHBHICTh 3aCTOCYBaHHA METOAWK peabumirtamii 6e3 iX aJeKBaTHUX
KOMO1HaIIii.

ExcniepumenTanbHe JOCTKEHHSI €(EKTUBHOCTI MO€AHAHHS TPaHCKpaHialbHOI
Mikpornossipu3aiiii Ta Mmeroguku Neurac Ha cuctemi Redcord y komruiekcHii
nporpami (i3udHOi peadimiTanii XBOPUX MICHs TEPEHECEHOr0 1IIEMIYHOTO 1HCYIbTY
MOKa3ajJi0 TIO3WTHUBHI pPe3yJbTaTH WIOAO BIAHOBICHHS MOTOPHOTO KOHTPOIIO, IO
CIPUSUIIO MOKPAIIEHHIO PYXOBOi (yHKIIIi, pIBHOBArH, YyTAMBOCTI 1 (DyHKIIIOHYBaHHS
Cyrjo0iB, a TaKOX MOKpAIIEHHS KOTHITUBHUX (YHKII Ta Cy0’€KTHUBHOI OI[IHKU
SIKOCT1 YKUTTS.

Pe3ynbrati JOCHIKEHHS BKa3ylOTh HAa BHUCOKY IMOBIPHICTH HPaKTUYHOTO
3aCTOCYBaHHS KOMOIHAIlli TpaHCKpaHiaIbHOI MIKpOMOJIIpU3aIlii Ta MeToIUKN Neurac
Ha cuctemi Redcord y komruiekcHiil mporpami (i3udHoi peadimiTarii XBOPUX MiCIs
nepeneceroro I'TIMK 3a immeMiuHEM THIIOM.
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Abstract. The article is devoted to the theoretical justification and practical confirmation of
the effectiveness of the combination of transcranial micropolarization and the Neurac technique on
the Redcord system in the comprehensive program of physical rehabilitation of patients after an
ischemic stroke. The study experimentally confirmed the positive results of the combination of the
selected complex for the restoration of motor control, which contributed to the improvement of
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motor function, balance, sensitivity and joint functioning and reduction of spasticity, as well as
improvement of cognitive functions and subjective assessment of quality of life.

Keywords: acute cerebrovascular accident, stroke, spastic hemiparesis, comprehensive

program of physical therapy, rehabilitation, micropolarization, Redcord.
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AHnomauin. Y 36’53Ky 3 2100a1bHUM NOMENIIHHAM KAIMAMY 3HAYHO 30I16UULACS KITbKICMb
ROCMPANCOANUX BHACNIIOOK 3A2ANbHO20 HEHABMUCHO20 nepecpieanus opzanizmy. Ceped KIiHIUHUX
03HAK YbO20 NAMONI02IYHO20 CIMAHY Ne6He 3HAYEHHS MAOMb NOPYUIEHHS KOSHIMUBHUX (OYHKYIL, ane
Y GIMYUZHAHUX OOCMYNHUX CHEeYIANbHUX HAYKOBUX OMdHCepenax YboMmy NUMAHHIO Maudce He
npuodineno yeaeu. Ha ocuosi pesynomamie 3apyOiscHux 00CaiodceHb mMa GIACHO20 KAIHIYHO20
00C8I0y aBmMopu CHPOMOIUCA BUCBIMIUMU OCHOBHI 3AKOHOMIPHOCMI BUHUKHEHHsl, nepebicy ma
NPOCHO3Y8AHHS PO3NA0IE KOHCHIMUBHUX (DYHKYIU Y NOCMPAXsCOanmux 3 MeniosuM Cmpecom ma
meniosum yoapom. Aemopu cnodigaromucs wo 3iopana ingopmayis cmane 8 npucooi GiliCbKOBUM
JIKAPSM, HeBPONAmonL02am, haxisysam iHmeHCUeHoi mepanii ma cniepoOIMHUKAM PAMIBHUX CYIHCO.

Knrouosi cnosa: mennosuii cmpec, menioguii yoap, epynu pusuky, KOCHimueHa Ouc@yHKyis.

YV cnexy i oymxu pioki.
Peit bpenGepi (1953)

3a pe3yibTaTaMH YHUCJICHHUX CYYaCHUX MYJbTILEHTPUYHUX JOCHIIKEHb
JIOBEJICHO, 1[0 CEpeIHE MiABHUILNECHHSA TeMIiiepaTypu 3a octaHHi 50 pOKiB CKIAajo
npu6smzHo 0,8 °C, 32 MPOTHO30M JI0 KIHIIA IBOTO CTOPIUYsl BOHA MBUIITUTHCS IIE HA
3-4 °C [1,2]. 3a ocTaHHI{ Yac TEIUJIOBl ypa)K€HHS 3ailHSIM OJHE 3 MPOBIAHUX MICIIb
cepell JeCSATH OCHOBHHMX CBITOBMX MPUYHMH CMEPTHOCTI BHACTIAOK CTUXIMHUX JHX [3].

Huni Omu3bko 30% HaceleHHAHApAKEHO Ha HEOE3NEeKy NEepPEeBUILICHHS
MPUIYCTUMOTO TEMIIEPATyPHOIO MOPOrYy TPUBAJICTIO HEe MeHIe 20 AHIB Ha pik [4].

Tennouii ctpec (TC) Tta TemnoBuit yaap (TY) € meBHow mpoOiieMoro
BIMICbKOBOT MEIMIIMHU Ta O€3MeKu 0ci0, sSKi MEIIKaTh Ta MPalIO0Th Y CIEKOTHOMY
KJIIMATL,IPalIBHUKIB  "rapsyoro" BUPOOHHUIITBA, TOKEXKHUKIB, PATYBaJIbHUKIB,
CIIOPTCMEHIB, IIaXTapiB, OMajIoBayiB, KyxapiB Tomo [1,5,6].

3aranbHe MeperpiBaHHs  OpraHi3My JOCUTh  4acTO  CYNPOBOKYETHCS
MOPYIICHHSMUA KOTHITUBHMX (YHKIIIN 1HAWBIAA, aje€ Yy BITYM3HSHUX JOCTYITHUX
CHelllaJIbHUX HAayKOBUX JDKepenax IIbOMY NMHUTAaHHIO Maike He mpujiieHo yBaru. Ha
OCHOB1 PE3yibTaTiB 3apyODKHUX JOCHIKEHb Ta BIACHOTO KJIIHIYHOTO JOCBIITY
aBTOPU CIPOMOTIIUCS BUCBITIIMTH OCHOBHI 3aKOHOMIPHOCTI BUHUKHEHHSI, IEpe0iry Ta
MPOTHO3YBaHHA PO3/1a/iB KOHTHITUBHUX QYHKUINA y nocTtpaxaanux 3 TC ta TVY.

[lopyiieHHst 31aTHOCTI PO3YMITH, Mi3HaBaTU, BHUBYATH, YCBIJOMJIIOBATH,
COpHUiiMaTH 1 epepoOIATH 30BHIIIHIO 1H()OpPMAaIII0, 3HUKEHHS KOHIIEHTpaLli yBaru
Ta MOTIPUIEHHS MaM'AT1 € HalOIbII YaCTUMHU HEBPOJOTiYHUMU cumntomamu ipu TC.
[Ipu 3HMKEHH] 3a3HAYEHUX MHECTUKO-IHTEIEKTyalbHUX (YHKUIA (3 ypaxXyBaHHAM
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MOYATKOBOI'O PiBHS) MOBA /i€ MPO KOTHITUBHI MOPYIIEHHS, TOOTO MPO KOTHITUBHUI
nedinut. KornituBHa (yHKIISS B OCHOBHOMY BKJIIOUA€ J[BA 3arajbHI MHUTAHHS: SK
iH(popMallis 00poOISETHCS B MO3KY 1 SIK KOHTPOJIIOEThCA MOBEAIHKA. B ocTaHHBOMY
pPyXOBE TallbMyBaHHS € BaKJIMBOIO HABHYKOKO [IJISi aJIallTOBAHOI TOBEMIHKH, SKa
noTpedye pPyXOBOTO KOHTPOJIIO. Y TPOIeci NPUAHSTTS pillleHb BUKOHABYA Ta
rajpMiBHa (QYHKIIT KOOPIMHYIOThCS 10 GYHKIIH BHCOKOro mnopsaky.OauH i3
MOTEHIIINHUX MEXaHi3MIB, fAKI KIIHIYHO 3MIHIOIOTH IepeOpaibHy TeMOJHHAMIKY,
TOB'SI3aHUM 31 3HIKCHHSIM KOTHITUBHUX MOXJIHUBOCTEH[7,8].

[linBuilleHa TeMIiepaTypa MO3KY cama Mo co0l CIpHsi€ 3HUKEHHIO KOTHITUBHOI
00poOku. ['imeprepmis 3HMXKYE IlepeOpaibHUNM MeTadoi3M y XBOCTaTOMY TiJi,
00OJIOHITl, OCTPIBIIl Ta 3aJHIM YaCTHWHI MOSCHOI 3BUBUHH, 110 MOXe OJIOKyBaTH
KOTHITUBHY HEHpPOHHY Mepexy. OcTpiBellb Ma€ YHCIEHHI HEWpPOHHI 3B'SI3KH,
BKJIIOUAIOYM TIOSICHY KOPY, XBOCTaTty 000JI0HKY Ta Tanamyc [9]. TC pi3ko 3HMXKYE
nepebpanpHy nepdysito, KOJIM IeHTpadbHa TeMIlepaTypa MiABUILY€EThCS MPUOIU3HO
Ha 1,2 °C. 3umxenHs mnepeOpanbHOi mepdysii, a TaKoX MiJBHUINEHA TeMIepaTrypa
MO3KY MOXYTbh CHPUSTH MOPYIICHHSM Y HEHPOHHIA MEpeki MO3KY Ta KOTHITUBHIM
00poOITl. Y CHEKOTHOMY CEpeOBHUINI HAaBMHCHE OXOJIOMKCHHS OO0IMJ4si Ta/abo
TOJIOBU € TMPHUPOJHOIO TMOBEMIHKOI ISl TMOKpAIIEHHS TEIJIOBOTO KOMQOpTy Ta
3MeHIIeHHs 30y keHHs [9,10].

VY mari€eHTiB 13 TOCTPOIO TIMEPTEPMIEI0 JTOCUTH YacTO MarOTh MICLIE O3HAKHU
HEBPOJIOTIYHUX PO3JIAJIB, SIKI IMIBUAKO BHHUKAIOTH 1 MOXYTh BHUSBIISTUCA I10-
pPI3HOMY,  BKIIOYAIOYM  KOTHITMBHY  JUCQYHKIIIO,  30y/UKEHHS,  CYyJIOMH,
JIe3eKBLII0Opallito a0 MOPYIICHHS CBIIOMOCTI Bij JieTaprii 10 koMu. HeBponoriuna
TUCc(YHKIlIST TPU TEIUIOBOMY yJiapi BIIEpIIE JTOKYMEHTaJIbHO OINHMCaHAa BIMCHKOBUM
nikapem [lionom Kacciem mie 3a yaciB Pumcbkoi imnepii. HasiBHICTh KOTHITUBHOI
AUCQYHKIT BXOIWUTh 1O MAIaTHOCTUYHUX KPUTEPIiB 3arajJbHOr0 TeperpiBaHHS
opranizmy [11,12].

['ineprepMmis, HaBITH JieTKa Ta KOPOTKOYACHA, MOXE CIPUYMHUTH KOTHITHUBHI
nopyuieHHsi. BoHa rocTpo BIUIMBae Ha yBary, ram'sTh, aHali3 Ta CUHTE3 1H(hOpMaIIii.
KopoTtkouacHa 06poOka mamM'sTi Moke OyTH MopyIieHa Oibllle, HIXK MPOIECH yBaru
[7,13]. ¥V 310poBUX 0OPOBOJIBIIIB MaM'siTh MOTIPIIyBaJach BXK€ MPHU BHYTPIIIHIN
temriepatypi 38,8 °C nopiBHsHO 3 HOpMoTepMieto. [1ITyuHo 1HIyKOBaHa rinepTepmis
MOKE CIPUYMHATH Taki TMOPYIIeHHS dYepe3 1-2 TOAWHU MICHS  IiJIBUILICHHS
temneparypu. KoOrHiTUBHI 3MIHM MOXYTh BHHHMKaTH HE caMmMe IiJ 4Yac
rifnepTepMiuHOTO 1HCYJIBTY, @ HATOMICTh PO3BUBATHCS uepe3 KopoTkuid yac (60—120
XBUJIMH) MICIIA MPUNTUHEHHS [T TerioBoro (akropa[7,14].

JUinstHKM  MO3Ky, TIOB'SI3aHI 3 CHTHAJBHOIO MEPEXKEI yBarv, OUIbIIE
aKTUBYBAJINCS IT1JT YaC MACHUBHOI TimepTepMii (MpeMOTOpHA KOpa, CepeIHsT CKpOHEBa
JOJIE Ta BEpPXHsS TIM'SHA JUISHKA), e JKOAHUX 3MIH Y MPOAYKTHUBHOCTI HE
cnoctepiranocd. Lle Moxke cBIAUUTH MPO Te, IO MiJBUILIEHA aKTUBAIlIS y IUX 30HAX
JIO3BOJIsJIa 30€epiratu yBary IiiJi 4ac oMipHO1 TacUBHOI rinepTepmii [15].

[Ipu rimeprepmii 3B'A3KM HABKOJIO JIMOIYHOT cucTeMH 301IbInyroThes [13,16],
0 y3rO/KYe€TbCcs 31 3MIHAMH Yy TaM'sTi Ta 3JaTHOCTI JO HaBYaHHS.
HopconarepanbHa npedpoHTaIbHA Kopa (1110 Oepe yd4acTh Y BUKOHABYMX (DYHKITISX -
nam'aTh, MI3HAHHS Ta MIPKYBaHHS) Ta BHYTPIIIHbOTIM'ssHA O0po3Ha (110 Oepe ydacTb
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B 00poOini iH(opMallii Ta mam'sTi) TaKOX BUSIBISIOTH IIJIBUIICHY aKTHUBHICTH IPH
rocTpiil nepedpanbHiii rinmeprepmii. | HaBmaku, 3B'A3KM B IHIIMX YaCTMHAX MO3KY,
BKJIIOYAIOYU CKPOHEB1, JIOOHI Ta MOTWJIMYHI IUISHKW, TPU TOCTpiil TimepTepmii
3MeHIyoThes [7,17].

CrpuurHeH1 TinepTepMieo 3MiHU (GOpMyBaHHS KOPOTKOYACHOI Mam'siTi TaKOoxX
MOKHa JIarHOCTYBaTH 3a JONOMOIow ejiekTpoeHunedanorpadii. Enekrpuuna
BIJIMOBIAb MO3KYy Ha TMEBHY KOTHITUBHY a0O CEHCOpPHY MO0 Ha3UBAETHCS
«moniitHuM noteHiiamom» (ERP). Skio Mo30k migaaeThes 1IEHTUYHOMY 3BYKY, IO
MOBTOPIOETHCS, & MOTIM BBOJAUTHCSA ajdbTepHATUBHUN 3BYK, ERP 3MiHIO€THCS, 1110
3BEThCS «HETaTUBHOIO HeBIANOBIAHICTIO» (MMN). MMN wMae 3HaueHHa Yy
JTOCHIDKEHHSAX (opMyBaHHSI CIIyXOoBOi mam'sitTi. Y CyO0'€KTiB, fKI 3a3HaBaJv
rineprepMii NpoTAroM Jjuile 1 roAMHH, CIOCTEPIraeTbcs 3HayHE 3HMKEeHHS MMN
MOPIBHSIHO 3  KOHTPOJIBHOK TPYINOIO, IO  Y3TOMKYEThCS 3  KIIHIYHUMU
CIIOCTEPEIKEHHSIMU 3HIKCHHS KOpoTkouyacHoi mam'siti [7,18]. Timeprepmist 3 gacom
3HIDKYE ¥ MPOAYKTUBHICTH poOoyoi mam'sti [12].

[Toxasnuku enexrpoennedanorpadii (EEI"), 3ammcani mig yac KOTHITUBHUX
3aB/IaHb, K1 BUKOHYBAJIUCS B CTIEKOTHUX YMOBaxX, MOXKYTb JIaTU YITKE YSBIECHHS PO
nieit mpoiuec. binbmicts nociimkens EEDT Oynu 30cepemkeni Ha TeTa-KoIMBaHHIX (3-
8 I'm) 1 ampda-xBusax (8-12 ') miamazoHiB MOTYXKHOCTI, OCKUIBKH 1€ JT03BOJISE
PO3PI3HITH 3aBJAaHHA 3 PI3HUM POOOYMM HaBAaHTAXKEHHSM. 3MIHU MOTYKHOCTI ajb(a-
KaHally, [0 OOepHEHl y MNpONOpUIiHIM KOTHITHMBHIA 00poOLi, CBlAYATH MpPO
3HM)KEHHS alib(pa-aKTUBHOCTI Mijl YaC BUKOHAHHA 3aBAaHHS (POPMYBaHHSI KOHIIETIII.
JlexkuibKa 1HIIMX MOBIJOMIIEHb TaKOXK IOKa3ald 3HM)KEHHS ayib(a-aKTUBHOCTI Yy
3B'A3KY 31 30UIBIICHHSIM CKJIAQJHOCTI 3aB/laHb 1 HAaWBUIIMMHU HaBaHTaKEHHAMHU Ha
poOouy mam'siTh MiJ] Yyac ACSKUX KOTHITUBHUX 3aBJaHb. | HaBmaku, 30UIbIICHHS CUJTU
Te€Ta- aKTUBHOCTI B IMOPIBHSHHI 31 CTAHOM CIIOKOIO OyJIO 3apeecTpoBaHO Mij yac
poboyoi mam'siTi 1 3aBJjaHb Ha KOHIIEHTpalio. [lependayaeThes, Mo Take 301TbIICHHS
CHWJIM TEeTa-aKTUBHOCTI Yy JIOOHIA 1oii BKazye Ha 30UIbIIEHHS poO0YOoro
HAaBaHTAKEHHA Ta ToTpedy B poOouiii mnam'ari. CepenHs TeTa-aKTUBHICTD
30UIBIIYETHCS  J10 KIHI[I BUKOHAHHSA CKJIQJHUX 3aBJaHb KOJU JOOpPOBOJIBIII
BTOMJIIOIOTHCSI, ajle HaMararoThcs 30epiraTi nuibHICTh. [liBUIlIEHa TEeTa-aKTUBHICTD
00yMoOBJIeHa 301IBIIICHHAM KOHIIEHTpallli Ta IMiJBUIICHOI yBarow, BOHA TICHO
noB'si3aHa He 3 o0caroM iHdopmarlli, 1mo oOpoOIIETHCA, a 3 PIBHEM PO3YMOBUX
3yCHJIb, IO BUTPAYAIOTHCS HAa BUKOHAHHS 3aBJIaHHA. TaKuM YMHOM, T€Ta-KOJWBAaHHS
MOXXYTh BB@XATHCS KpaIluM 1HAMKATOPOM PO3YMOBOTO HaBaHTAXCHHS Ta
KOTHITHBHOI BTOMH [7,19].

[TomipHa nerigparaiiis Majio BIUIMBa€ Ha BUKOHAHHS MPOCTUX 3aBIaHb, alie
HOTIPIIY€E MIBUIAKICTH 1 TOYHICTH 30POBO-MOTOPHOTO BIACTEXKEHHS, KOPOTKOUYACHY
nam’siTh, yBary Ta apupmMeruuHa edekTuBHICTb. BTpatu macu Tina Ha 2,8% uepes
¢bi3uyHl BrpaBu ab0 MACHMBHUI BIUIMB TeIJIa 301IbIIYE PEUTHHT BTOMH Ta
MOPYILIEHHS PO3PI3HEHHS 1 KOPOTKOYacHOi mam’ati [19].

ko cy0'ekTH 3 TiepTepMI€r0 100pe TiIpaTyOThCs, KOTHITUBHI MOPYIICHHS
MOXYTh OyTH MiHIMAJIbHUMHU, IO JTO3BOJIAE MPUMYCTUTH, 10 YACTKOBO KOTHITHBHA
TUC(YHKIIIS MOB'sI3aHa 31 3HEBOAHEHHSIM. Y OUIBIIOCTI BUIMAJIKIB MALIEHTH MTOBHICTIO
OJYXKYIOTh BiJI TOCTPOi KOTHITUBHOI AUCHYHKII. Y NESIKUX, OJHAK, 3aJUIIAIOTHCS
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CTIWKI 3MIHM yBaru, maMm'sTi 4d ocoOuUcTOCTi. BOHM MOXyTh OyTH JIETKUMU YU
BaXKUMH, X JI0 Bakkoi rinodanpHoi nemenuli. [Ipo aux mosigommsinocs micust TC,
TV ta meauxamenTo3Hoi rineprepmii [7,20,21,22].

TemnoBuii ctpec Ha poOOYOMYy MICHI MOXKE NPSIMO YU OMNOCEPEIKOBAHO
BIUTMBATH HAa KOTHITHMBHI (DYHKIIT Ta OOMIH pEYOBUH ab0 TeMIIepaTypy Tija, 4aCTOTy
CEpLIEBUX CKOPOYEHb Ta KPOB'STHUM THUCK Ta CHPUYMHATH COMATHYHI Ta ICHUXIYHI
po3namu. lle 3menmye poOody mam'site, 3MaTHICTH OOpOOJATH iHQOpPMAIIO Ta
30UIbIIY€E KITBKICTh MOMWJIOK Y pOOOTI, 110 B KIHLIEBOMY MIJICYMKY MPU3BOJUTH 10
BUHUKHEHHS HEIIACHUX BUTAJKIB [23]. 301IbIIIEHHS €KCIO3UIIIT 10 TETNIOBUX CTPECIB
MPU3BOJUTH 10 3HWKEHHS KOTHITUBHUX (QYHKI1HA, 0COOIUBO B Mpodeciix, Kl MaIOTh
MIeBHUM CTYIIHb KOTHITUBHOTO HaBaHTakKeHHs [24]. Takox Oyj0 MOMIYeHO, IO il
4ac TSDKKOI OMEPATHBHOI JISUIBHOCTI, TaKOi SK TacCiHHS TOXEX1 Y CHEKOTHOMY
CEpEelOBHUILI, KOTHITUBHI 3AI0HOCTI Ta MPUUHATTA pIlIEHb MOTIPUIYIOThCS, a
MIJBUIIEHHS TEMIEPATypH TiJIa MOXK€ BIUIMHYTH Ha Tpale3laTHICTh Jrojel. Uepes
BHUCOKY CXUJIbHICTh POOITHHUKIB HATOXIMIYHOI MPOMHUCIIOBOCTI JIO TEIJIOBOTO CTPECY
iX KOTHITMBHA NUCQYHKIlIA MOXEe OyTH Jy»Ke HeOe3MeUHOI0 3 TOYKHU 30py CTparerii
oesnekn Ta KOHTpoiro [25]. TeruoBuii ctpec MOXke MPU3BECTU 0 JACSKUX 3MiH
KOTHITUBHUX (PYHKIIIH OrepaTopiB yepe3 BiJICYyTHICTh KOMGPOPTY, KOTHITUBHY BTOMY,
nopyuieHHs, BTpatu cBimoMocTi tomo [12].KoraituBHi ¢yHKIIi ORI YyTJIUBI 110
TEIJIOBUX PO3JIJIIB Ta TEIIUX YMOB HABKOJIMIIIHBOTO CEPEOBUINA, HIK (P1310J0TTYH1
peakiii y rpaBIliB y xokei Ha TpaBi [19,26]. )KiHku MOXyTb MaTH OlJIbIlI€ 3HMKCHHS
KOTHITUBHUX (PYHKIIM y CHEKOTHOMY CEpPEIOBHII, IO MOB’si3aHE 3 OUIBIIMMU
MOPYUIEHHSAMU X CHPUMMAaHOro TEmiIoBOoro kKoMgopTy. BikoBa pi3HULS AMHAMIKH
KOTHITUBHOI'O pIBHS He3HayHa [7,26,27]. BUBYEHHs BIUIMBY TEPMO3aXUCHOTO OJATY
Ha KOTHITMBHI peakIlii MpPU3BEJIO /10 BHUCHOBKY, IO Y CIEKOTHHUX YMOBax
301TBIIYETHCST KUIBKICTh JIOACHKUX TOMMIIOK, @ BHUKOPUCTAHHS OXOJOKYIOUUX
KUJIETIB IIPU TaCiHHI MOXKEX1 MOKPaIyBaio KOTHITUBHI PyHKIIIT [25].

3 MCUXOJIOTIYHOT TOYKU 30PY € OJATKOBI JIOKAa3U BIUIMBY CHUJIBHOI CIIEKH SIK Ha
MOBEJIIHKY, TaK 1 MCUX14HI CTaHU. ICHYIOTh HAyKOB1 JJOKa3H 3B'SA3KY CHJIBHOI CIIEKH Ta
arpecii. OlHe CTaHAAapTHE BIAXWJIEHHS M1JIBUIICHHS TEMIIEPaTypu MOXKE MPU3BECTH
10 301IbIIEHHS MIKOCOOMCTICHOTO HacwiibcTBa Ha 4% Ta 301IbIIEHHS TPYIOBOT
3nmounHHOCTI Ha 14%. Burke M. 31 cnmiBaBTOpamu mpumyckaioTh, mo A0 2050 poxky
miaBUIeHHs TemmepaTypu Ha 2-10 °C yepe3 «MiChbKi OCTPOBHU TEIUIa», CIPUYUHEHI
acanbTOBUMU 1 OETOHHUMHU KOHCTPYKIIISIMH Ta OOMEXEHICTIO 3€JICHUX HacaJKECHb,
y TOPIBHSHHI 3 CYCITHIMH NPUMICBKHMMH Ta CUIBCBKUMH HACEJICHHUMH ITyHKTaMH,
MO3KE CTIPUATH 30UIBIIIEHHIO JIITHHOTO HACKUJIBLCTBA y MICBKHX paiioHax [28].

Yacrora camoryOcTB(hopma HACHIIBCTBA, CIPSMOBAaHA HA BIIACHY 0CO0Y), TAKOXK
3poCTae TMij 4ac CUJIbHOI criekH. JIOCHiKeHHs MOKa3yloTh 30UIbIIEHHS X PIBHS Ha
0,7% y CHIA Tta na 2,1% y Mekcuii B nepiogy HiABUIICHHSA CEPEAHbOMICIYHOT
temriepatypu Ha 1°C. [IporHosu, 1o IpyHTYIOTbCS Ha INI00aJIbHOMY MOTEIUTIHHI Ta
nepeadoavyaroTh BIJICYTHICTh CKOPOUYEHHSI BUKHU/IIB MAPHUKOBUX Tra3iB, MPHUITYCKAIOTh,
mo a0 2050 poky B CIIIA ta Mekcuii Moxe 3aiicautucs Big 9 000 mo 40 000
nonaaHux camoryocTB. Ili mokasHMKM MOXXHA IMOPIBHATH 13 BIUIMBOM Ha KIJIBKICTh
Cyilll/11B Yepe3 eKOHOMIYHUN KoJanc Ta 0e3po0iTTs [29].
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CoH € BaxIMBOW  (YyHKIIE JUIsI  3arajJpHOro  J100OpoOyTy  Ta
3n0poB's.HegocunanHs HeCHpUATINBO BIUIMBAE Ha HACTPIN, JEMPECIIO Ta KOTHITUBHI
¢byskuii. HopManbHMil MOYaTOK CHY Ta MOro miATpUMKa OB ’sA3aHl 31 3HMKEHHSIM
BHYTpIIHBOI TemmepaTypu Tina. Creka crpuse O€3COHHIO, OCOOJMBO IMpH
MIIBUIIIEHIN BOJOTOCTI NOBITps. Lle Mae 3HaYeHHS 11 MEIIKAHITIB palOHIB, 1€ TEILIO
HAKOIUYYETHCSI BCEPEIUHI MPUMILIEHb, Ta JJIA JIOACH, AKI HE MaloTh JIOCTYIY [0
KOHJTUIIIFOBAHHS MTOBITPS Y )KUTIOBUX MpuMimieHHsax [30].

3azpuyaii pu TC KOTHITHBHA OIliHKA (hIKCY€ MIHIMAJIbHI TOPYIIEHHS YBaru i3
niana3zoHoM IMdp MmICTh yhepeAa Ta 4YoThupu Tomy. besnmocepenns mnam'sTh
3nebubiioro 0yBae nopyiieHow (II cTymiab —«aBa cioBa 3 TpboX»). MoBH1 GyHKIIIT
CTPXKJAIOTh PIIKO, 32 BHUHATKOM IMOPYUIEHb IHCbMa Ta YMOBUIBHEHOI MOBH.
HaiimenyBaHHs, TOBTOpPEHHS Ta PO3YMIHHS 3a3BuUYail 30epekeHi. [le3opieHTarrii
BIIPABO-BJIIBO, alPaKCii Ta 30pOBUX MOPYIICHb 3a3BUYail He OyBae [31].

Bignosnenns micias TY 3a3Buuaii € moBHUM. Y MOOAWMHOKUX BHMIAIKAX CTIMKUAN
HEBPOJIOTTYHHM NEe(PIUT BUKIMKAE TIEPEBAXHO MO30YKOBY AUCOHYHKIINIO, TOIl SK
KOTHITUBHHUM NeDINUT 3ycTpidaeThecs Ayxke piako. Timeku y12,5% mnamieHTtiB Oynm
3apEECTPOBAHI CTIMKI MOPYIICHHS IaM'siTi y TO€aHaHHI 3 pe3yinbratamu MPT:
JBOCTOPOHHBOTO Ypa)KCHHS Tallamyca abo rimokamiry[32].Jleski HEBpOJIOTiYHI
HacHiAKA (MO30YKOBa aTakCis, AW3apTPis, KOTHITHBHI pO3JaJW Ta aHTEpOTpaaHa
amMHe31s) MOXKyTb 30epiratucs BiJ KIJIbKOX THOXKHIB 10 MicsiB [33].3nebinbioro e
M’sIK1 KOTHITHBHI PO3JIaJIi - KOTHITUBHA JUC(YHKIIISI, 110 HE BIAMOBIAAE KPUTEPISIM
Oylb-SIKOTO 1HIIIOTO 3aXBOPIOBaHHs. BaxkJIMBOIO OCOOIMBICTIO € T€, 110 MOPYIICHHS B
KOTHITUBHOMY (GyHKITIOHYBaHHI 1ITBEPIKYETHCS HEHUPOTICUXOJIOTTYHUM
TecTtyBaHHsM [34,35].

Ane 1OBroTpuBaia rineprepMis MOXKe MPU3BECTH A0 HE3BOPOTHUX KOTHITUBHUX
HACJII/IKIB, HE3BAXKAIOUM HA 3HUKHEHHS HaOpsAKy Ta HOpMaubHi pe3ynbratd MPT, 1o
CTaBUTH TiJ CYMHIB TyMKy MPO CHJIbHY KOPEJAIII0 MK JaHUMHU Bizyaiisamii Ta
KIIHIYHOIO KapTuHOw. Ile Bkazye Ha pojb TOYHOTO HEUPOTICHUXOJIOTIYHOTO
oOcTexxeHHs Ta (YHKIIIOHATBHOI HeWpoBizyamizaiii sK TepemIoBOi MPaKTUKH Y
nikyBanHi TC [32].

Sk mpaBwiio, OUTBIIICTh ypaKEHUX 3a3BUYAll HE HANPABISIOTH HA JETAIbHY
KOTHITUBHY OIIIHKY Ta TMOJAJIbIIIE CIIOCTEPEKECHHS. TaKUM YWHOM, TOHKI TpHBai
KOTHITHBHI HMOPYIIEHHS MOXYTh 3aJUIIMTUCh HemomideHumu. Lli Hemomiku, Xod i
HE3Ha4Hi, MOKYTh BIUIMBAaTH Ha PyXOBl, a TaKOXX Ha 1HTEJIEKTyalibHI (YHKIII1, sK1
MarTh BUpIIIaIbHE 3HAYEHHSI Y CTPECOBHX BIMCHKOBHX ymoBax. HeBiamoBiJHICTh
MDK TOBHUM (DI3MYHUM BIJIHOBJICHHSIM Ta KOTHITUBHHMM Je(EKTOM HAroJioniye Ha
HEOOX1THOCTI TaKOro criocTepexeHHs [31].

CyyacHuil cTaH BUBYEHHS MOPYIIEHb KOTHITUBHUX (YHKILIN NPU KPUTUUHUX
CTaHax Ja€ MOXJIMBICTh CcQOpMyJItOBaTH 0a30Bl NPUHIUNKA MNPODUIAKTUKHI
KOTHITMBHHMX PO3JIaJiB 1 BIAHOBJICHHS HOPMaJbHOI POOOTH KOTHITUBHUX (YHKIIIH,
BIIPOBA/KEHHS AKUX Ma€ MoKpauuT Hacaiaku y xBopux micia TC ta TY Ta sikicTb
iX JKUTTS y BiggaiaeHomy nepiomi [35].

ABTOpH CIIOAIBAIOTHCS 10 310paHa iH(pOpMallid CTaHE B MPUTOJl BIHCHKOBUM
JiKapsM, HeBporaroioraM, (axiBIsM I1HTEHCHBHOI Tepamii Ta CHiBpoOITHUKAM
PATIBHHUX CITYKO.
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Resume. In connection with the global warming of the climate, the number of victims due to
general unintentional overheating of the body has increased significantly. Among the clinical signs
of this pathological condition, disorders of cognitive functions are of some importance, but in
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domestic available special scientific sources this issue is almost not paid attention to. Based on the
results of foreign research and their own clinical experience, the authors were able to highlight the
main patterns of occurrence, course and prognosis of disorders of cognitive functions in victims of
heat stress and heat stroke. The authors hope that the collected information will be useful to
military doctors, neurologists, specialists in intensive care and emergency services.
Key words: heat stress, heat stroke, risk groups, cognitive dysfunction.
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Annomauun. ILlenvio uccnedosanus A6UNOCL  U3VUeHUE KIUHUKO-INUOEMUOLOSULECKUX
ocobennocmeu B-knemounoeo xponuueckoeo aumghonevixoza (XJIJI) 6 Kueseckom pecuone.
Obcneoosano 218 bonvuvix XJIJI Haxoouswuxcs Ha yueme 8 ceMamonocuyeckom kabuumeme I'Y
«Hucmumym eemamonoeuu u mpancgpyzuonoeuu HAMH Yrkpaunory 6 2012-2022 2e. XTI
3aHuUMaem 8mopoe Mecmo 8 CmpyKmype 2emo0.1acmo308 cpeou ece2o Hacenenus 2.Kuesa (20,82%)
U nepgoe mecmo cpeou 83pocioco HaceneHus Yxpauwwl (22%). Ilo 3a6onesaemocmu cpeou
eemobnacmosoe  XJIJI unaxooumca Ha 6mopom  Mmecme, CpPeOHe200080l  NOKA3AMEb
3abonesaemocmu cocmasnsiem 3,4 na 100000 wnacenenus. Haubonee wacmo ecmpeuaromcs
npozpeccupylowas, onyxoneeas, 0obpoxauecmeenHas, ceneszeHouynas opmul XJIJI; ocmanvusie
Gopmur  6cmpeuaromcs  peoko. Cpeou HenocpeoCcmeeHHbiX NpuduH cmepmu OoavHuix XJI/1
npeobaaoarom 3a6071e8aHUs ObIXAMENbHOU cucmembl (nHeeMoHuU, naespumsl) — 56,4% u cepoeuno-
cocyoucmotl cucmemol — 24,5%.

Knroueswie cnoea: xponuueckuii iumghoneiikos, namozenes, nepugepuyeckas Kposb, KIUHUKA,
Kuesckuii pecuon.

BBenenue.

Xponunueckuit tumdboneitkos (XJIJI) npencrasiser coboi 100poKaueCTBEHHYIO
OMYyXO0Jb, €€ CyOCTpaT COCTABJISAIOT MPEUMYIIECTBEHHO 3peibie auMdonutsl [2]. B
MOABJISAIONIEM OOJBITMHCTBE ClydaeB ATH JUMGOIUTh uMmeroT B-penorun [1,2,9].
Cnemudukoit maToreHeza reMo0JiacTo3a, Hapsly C pOCTOM 4HCJIa JUMQOIMTOB B
nepuepruIeCKOi KpOBH U YBEIIMUECHUEM Pa3MEepOB JIMM(POY3IIOB, CEIC3CHKH, TICUCHU
SBJISICTCSI BBIp@KEHHAs, HE CBOWMCTBEHHAas B TAaKOW CTENEHU NAPYTHM OITyXOJsM,
MH(PEKIIMO3HOCTh OONBHBIX, HATMYHE TEeMOJMTHIYCCKUX aHEeMHUH, TPOMOOIMTOIICHUH,
riTyOOKUX TpaHyJIoUUTONeHuH [9].

XJIJI namboisiee pacnpoOCTpaHEHHBIM BHUJ Jieiiko3a B cTpaHax EBpombsl u
CeBepHoii AMepuKkH, T7ie Ha ero oo mpuxoautcs 30% cpeau Bcex reMo01acTo30B
[3]. Exeromnas 3aboneBaemocth XJUJI B aTHX crpanax cocrasmser 3-3,5 na 100000
HaceseHus, a cpeau aui ctapuie 65 et 1o 20 Ha 100000 [6]. Okono 70% nanueHToB
3aboneBator Mexay S50 um 70 romamu, cpelHHUM BO3pacT K Hayany 3a0oJjieBaHUs
coctasisier 55 et [1]. MeroTcss pacoBble M HAllMOHAIBHBIE OTJIMYMS B 4YacTOTE
3aboneBaemoct XJUJI. B crpanax Adpuxkun u Asum XJUJI sBuserca peaxkum
3a0oneBanueM, Tak B SIMOHMM, HAa BCIO CTpaHy PETUCTPUPYETCS HE 0O0Jiee OTHOTO
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HOBOro ciydass B roa [5]. Cpenu Oenoro HaceneHus Amepukud Ha poiwo XJIJI
npuxoautcss 9% oOT BceX 3JI0KAYECTBEHHBIX 3a00JI€BaHMI, B TO K€ BpeMs Cpeau
yepHoro HaceneHus tonbko 0,7% [4,9]. XJUJI sBnsercss camoil ydactoil ¢opmoii
JelKo3a y KpPOBHBIX POJICTBEHHUKOB KakK MO BEpTUKAJIbHOM, TaKk U MO
TOPU30HTANBHOW JUHUSAM. Temmbl pa3Butus Oonesnu npu XJIJI konebmorcs B
MUPOKUX Tpeaenax. [IpogomKUTENBHOCT, KU3HM TPU  PA3IUYHBIX  (Popmax
3a00eBaHus pa3IuvHasi, OT HECKOJIBKUX MecsleB 110 2-3 necsaruinetuit [1,2].

[To nanubiM M3 Ykpaunsi (2020) 3aboneBaemocts XJUJI B Ykpanne cocraBisieT
3,4 na 100 000 nacenenus, a pacnpocrpaneHHocTh — 33,10 na 100 000 Hacenenus,
nio r. KueBy, coorBeTcTBeHHO, 7,55 1 38,03 na 100 000 Hacenenus [8].

Heabro Hamero uccnegoBaHus ObLIO W3YUYEHUE KIIMHUKO-3MHIEMUOIOTHYECKUX
ocobennocteil B-knerounoro XJIJI B r. Kuese.

MarepuaJjbl 1 METOBI.

Oo6cnenoBano 218 GompHbIx B-kimerounsim XJIJI, HaxoguBIMXCsl Ha ydeTe B
reMaToJIOTUYEeCKOM KaOWHEeTe KOHCYJIbTaTUBHON monukinHuku ['Y «HCTUTYT
rematosiorun u TtpaHcpysuomorun HAMH Vkpaunery B 2012-2022 rr. Ilpu
nuarHoctuke B-xiierounoro XJIJI ucnosnp30Baii JaHHBIE KIMHUYECKOTO OCMOTDA,
reMorpaMMbl, MUEJIOTPaMMBbI, TpEenaHOOWONTaTa MOAB3I0ITHON KOCTH, CTaHIaPTHBIH
UMMYHO(EHOTHII.

Pe3ynbTaThl HCCIeI0BAHUS H 00CYXKACHHUE.

ITo pactipoctpanennoctu B-kierounsiii XJIJI B 1. Kuese Haxonurcs Ha BTOpoM
Mecte cpeau remoOnacto3oB (20,82%), ycrymas TOJIBKO OCTPBIM JIEHKO3aM.
3a6oneBaemocTh XJIJI Ha npoTskenun 10 et octaeTrcst CTaOUIBLHOM, HET TEHICHIIUU
K €€ YMEHBIICHHI0 WIH YyBenudeHuto. CpenHeromoBas 3a00J€Ba€MOCTh 3TUM
nerko3oM B Kuese cocrasuser 7,55 na 100000 nacenenusa. Ho ecnu paccmarpuBath
CTPYKTYpy TeMoO0JacTO30B TOJIBKO CpPeAH B3pOCiOoro HaceneHus obmactu, To XJIJI
3aHUMAeT JIMJUPYIONIME TIO3UIMU CpPeAr BCEX TIeMO00JIacTO30B, IPEBBIMIAS
pacrpoCTPaHEHHOCTh BCEX APYTMX OCTPBIX M XPOHUYECKHUX JIEMKO30B. B cTpyKType
auMmdonponudepatuBHbix  omyxojied  XJIJI  HaxomuTrcs Ha TIEPBOM  MeECTe.
3aboneBaeMmocts XJIJI BBIsSBIsIETCS MPEUMYIIECTBEHHO B Bo3pacTHO# rpymme 50-70
aetr. CpemHuii Bo3pacT OOJBHBIX Ha MOMEHT BBISIBIICHUS 3a00JIEBaHMSI COCTABHUII
58,5+5,2 rona (tabm. 1).

Ta6auua 1 - Pacnipenenenne 60abHbIX XJIJI B 3aBUCHMOCTH OT BO3PacTa,
B KOTOPOM IMAarHOCTMPOBAHO 3200/1eBaHHE

Bospact KoaunuecTBo 00JIbHBIX %
o 40 ner 5 2,3
40-49 et 37 16,9
50-59 ner 71 32,6
60-69 net 59 27,0
70-79 ner 41 18,9
80 u Ooitee 5 2.3

Bcero 218 100
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AHnanu3 OonbHbIX XJIJI B 3aBUCHMMOCTM OT MOJia BBIIBUJ HE3HAUYUTEIHHOE
npeobiiaianre My>K4uH Haj keHiuHamu (54% u 46% COOTBETCTBEHHO).

B kimHuYeckoil MpakTUKe MPEUMYIIECTBEHHO MOJBb3YIOTCS Kilaccuukaimeit
oryxoJjei nuMmdarnyeckoit cuctemsl npennoxxkeHHoi A.M. BopoObeBbIM U COaBT. B
(2000) [2]. B xmaccudukarmuu XJIJI monpasnensercs Ha 7 (HoOpM, YTO MO3BOJISAET
npoBoAuTh MU depeHIpoBaHHY0 Tepanuio remobnacto3a. B r. Kuese nambonee
4acTO  BCTpewaeTcss  mporpeccupyromas  (kmaccuueckas)  dopma  XJUI,
pacnpocTpaHEHbl TaK K€ JT0OpOKAueCTBEHHAs!, OMyXOJeBas, cele3eHOYHast (GOpPMBI.
OcranbHbie POPMBI AITOTO TeMO0JIACTO3a BCTPEUAOTCS peaAKo (TadiI. 2).

Taoauua 2 - Pacupenesenue 00abHbIx XJIJI mo popmam 3a00/1eBanmst
(2012-2022 rT.)

®opmbr XJIJI KonnuecTBo 00IBHBIX KonuuecTBo 00IBHBIX
B a0COJI. UncIIax B %
IIporpeccupyronias 88 40,1
OmnyxoJieBas 52 23,9
JlobpokauecTBEeHHAasI 46 21,1
CenezenouHas 21 9,7
AOnoMuHaIbHAS 7 3,2
KocTHOMO3TOBas 3 1,5
[TpomumddonurapHas 1 0,5

JloGpokavectBeHnyto dhopmy XJIJI KoHCTaTHpOBANIM TTPU HATAYUU HEBBICOKOTO
JIEUKOLIMTO3a, HE UMEBIIIETO TEHJICHIIMIO K YBEJIMUEHNIO, KaK MUHUMYM, B T€UEHUE 3
JEeT OT IMEpBOr0 AaHaldu3a KpPOBH C JIEHKOLMTO30M, OTCYTCTBUM aHEMHH,
TpoMOonuToneHuu. Jlomyckanoch Haiauuve JUM(OY3JI0B  MITKOAJIACTUYECKON
KOHCHUCTEHLIMM He OoJjiee 2 cM B JMAaMETpe, HE YBEJIMYMBAIOMIMXCA B pa3Mepax B
teuenue 3 jet. KypcoBas murToctaTudeckas Tepanusi STUM OOJIbHBIM, HA MOMEHT
MOCTAHOBKM JMarHo3a, HE Ha3Hadajllach. 3a HUMHM BEJIOCh JIMHAMUYECKOE
HaOmrofeHWe,  WHOTAA  Ha3Hayalach  MEPBUYHO-CACPKUBAIONIAS  Teparus
xjopOoytuHoM  (nefikepaHoMm).  [IpomOmKUTENBHOCT,  JKM3HU ~ OOJBHBIX  C
nobpokauectBeHHoU popmoii XJIJI coctaBnsna 1,5-2 mecsatunetus u 6onee. Y 3TUX
OONBHBIX JUIUTETFHO YAABajJoOCh BO3JIEPKUBATHCA OT HA3HAUYCHUS KYPCOBOM
nuroctatnueckoit teparmuu. OmgHako y 70% mamuentoB Kk 10 romy HabGmoaeHUs
OoTMeYajiach Mporpeccusi 3a00JIeBaHUSI U CO BPEMEHEM Ha3zHayanach crerupuyeckas
Tepanus.

[Iporpeccupyromas (kinaccuueckasi) ¢dopma auarHoctupoBaHa y 40,1%
OOJIbHBIX. Y HUX OTMEYaJICsl MPOTPECCUPYIOIIUNA POCT JICHKOIUTO3a MEHEE YeM 3a
roa. [Iporpeccupytomuii pocT KOJIUYECTBA JICUKOIUTOB Y ATUX OOJIBHBIX SIBJISLIICS
OCHOBHBIM  MposiBieHHEM  3a0osieBanusi.  Jlum@oy3nbl  ObUIM  YBEJIUYEHBI
HE3HAYUTEIBHO, MATKO3JIACTUYECKOM, TecToBaToM KoHcucTteHuuu. Cene3eHka, B
OOJILIIMHCTBE CIIy4aeB, B Hayaye 3a00JieBaHUSl MAJIBIIATOPHO HE OMNpENessiach, B
JanbHEHIIeM ee pa3Mepbl yBenuuuBaiuch. [lpu mporpeccupyromeit ¢popme XJIJI
Ha3HayajJach KypcoBas Tepamus XJIopOyTHHOM (JielikepaHoM) B o3¢ oT 4 10 10 mr B
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cytku. Ilpy  CHWXEHMM  JIEMKOUMTO3a  JI0 50x10%/n Nepexoauian  Ha
MO/IICPKUBAIOIIYIO TEPANUI0 XJIOPOYTHHOM (JielikepanoMm). [IpomomKuTeTsHOCTS
’KHU3HU O0JBHBIX Mporpeccupyromeit popmoit XJIJI coctasnsana ot 5 1o 15 ner.

OmnyxoneBast popma ormeueHa y 23,9% O60IbHBIX. XapaKTepHbI OYEHB OOJBIIIHE,
oOpasyromue  IUIOTHBIE  KOHTrJoMmeparel  JauMdoys3ibel.  JlumdaaeHomatus
reHepaM30BaHHAasl, YBEIWYCHBI KaK NepudepuuecKue, TaKk W MEIUaCTUHAIBHEIE,
BHYTPHUOPIOIIHbIE, 3a0pIOMIMHHBIE TPYIIbl TuM(oy3m0B. YacTo ObUIM 3HAYUTETHHO
YBEJIMUCHBI TIeUeHb W cefie3eHka. [Ipu 3ToM oTMedanoch HECOOTBETCTBUE MEXIY
yBEIUYEHUEM JIUMQPOY3JIOB U JIEUKOIMTO30M. Y OOJBHBIX OMYyXO0JIEBOU (PopMoit
XJUI peaxko wuMen MeCTO BBICOKMH JieiikouuTo3. JledeHne Takux OOJIBHBIX
HaYMHAJIOCh ¢ MOHOTepanuu nukiodpochanom. B panpHeiieM, eciu oTMedasncs
MOJIOKUTENIBHBIM  AP(DEKT, Nepexoausidi Ha MOJJCPKUBAIOIIYIO TEparui STUM
npenapatoM. Ecmu  a¢dexkra He ObUIO, MNEPEeXOAUIM HAa  IPOTrpaMMBbl
nomuxumuorepanuun — CP, COP, CHOP, CAP. IlpoBenenue 3TUX MNporpamm
(0OBIYHO 6-8 KYpCOB) IO3BOJISIIO B OOJIBIITMHCTBE CIIy4aeB JOOUTHCS 3HAUYUTEIIBHOTO
COKpAIIIEHUsI pa3MepoB yBeIWYeHHBIX JTuM@oy3noB. [Ipu crabunuzammu mpoiiecca
Nepexoqii  Ha TOJJEPKUBAIONIyI0 Tepanuio mukiodochanom. B kadectse
aJbTEPHATUBBI BBIIIETIEPEUNCICHHBIM TIPOTOKOJIaM, OOJIBHBIM C OITyXOJEBOM (hopMoi
XJUUI npoBogmnacek Tepanust ¢uiaynapabuHoM (Kak B BUIE MOHOTEpAanuu, Tak U B
KOMOWHAIMM C JPYTUMU  [HUTOCTaThKamu). JledeHne C  HCIOJIb30BAHUEM
bnynapabuna oka3biBaioch 0Oojiee 3G(EKTUBHBIM. Y OOJBIIMHCTBA OOJBHBIX
yaanoch A0OUThCS peMuccuu 3aboneBanusi. OJHAKO, JOCTOBEPHBIX Pa3IUUUN IO
MPOJOJIKUTETLHOCTH KU3HU MEXKYy OOJbHBIMU, JI€YEHHBIMU (DIIyJapaOMHOM U IO
JpYTMM TIPOTOKOJIaM B  HAIlleM HCCIEJOBaHMM HE OTMEYeHo. MeaunaHa
BBDKMBAEMOCTH TAIMEHTOB ¢ omyxoJieBoid (popmoit XJIJI cocraBuna 60 mecsiies.
Yacto ormevanack Tpanchopmanus B TAMPOCAPKOMY.

CeneszeHounyro (opMy KOHCTAaTHpPOBAJIM, €CIM B JUHAMHKE HaOIIOAaIICS
MPEUMYIIECTBEHHBIA POCT CEJIE3€HKH MPU OTCYTCTBUU CYIIECTBEHHOTO YBEIMYCHHUS
TuM(}OY3JI0B, U PA3IMYHOM JIEUKOIMTO3e. BakHyro pojb B Tepamnuu celie3eHOUHON
(dbopMBbI OTBOAMIIM CIJIEHAKTOMUU W Jy4€BOMY JIeUeHHIO. MennaHa BBIKMUBAEMOCTH
00JIbHBIX ¢ cenezeHouHor popmoit XJIJI coctaBumna 61 mecsi.

AGaoMHuHANIBHYIO  (OPMY  IMAarHOCTHUPOBAIM TPU  MPEUMYIIECTBEHHOM
3HAYUTEITHLHOM YBEIMYECHUU a0IOMHUHANTbHBIX UMb OYy3I10B, KOTOpbIE
MaJbIIUPOBAIACH Yepe3 TMEepPEAHIO OPIONIHYI CTEHKY B BHJEC KOHTJIOMEPATOB.
[lepudepuyeckue mumMdoy3asl U cele3eHKa ObLUTH YBEIWYCHBI HE3HAYUTENBHO.
Jleuenne abpomuHambHONW Gopmbl XJUJI mpoBOAMIOCHE aHATOTHYHO JICUCHUIO
OIyXO0JIEeBOU (hOPMBI.

KoctHomoszroBass u mnponumporutapras ¢opmel XJIJI BcTpeuanuch ouyeHb
penko. 3a0oyieBaHUE B ATHX CIydYasX MPOTEKAIO 3JI0KAYECTBEHHO, COMPOBOXKIATIOCH
rIIyOOKOM aHeMue U TpoMOOLMTONIEHUEHN, OBICTPO HACTYNAJ JIETAIbHBIA UCXO/I.

Ha npoaomKuTeNnbHOCTh JKU3HUM B TMEPBYIO O4YEpelb BIUSTIA CTaaus
3a00JieBaHMs, B KOTOPOM JTMAarHOCTUPOBAH reMo01acTo3. boiasHble, y koTophix XJIJI
Obu1 guarHoctupoBaH B 0-1 cramusx mo Rai [7] uMenu 3HAYUTETBLHO OOJIBIIYIO
MPOJOIKUTEILHOCTh KU3HM, 4YeM OonbHble co II-IV craaussMu Ha MOMEHT
BBISIBJICHUS 3a00JICBaHUSI.
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Nudexunonnsie ocnoxxknenus Haomoganuch y 85% 0OonbHbix XJIJI. Haubonee
4acTO OTMEYAIHNCh 3a00JICBaHUSI JbIXaTEIbHBIX IMyTeH (ITHEBMOHWHW, TPaXEHTHI,
OpOHXUTHI, TUIEBPUTHL U T.1.) — 67,4%; pexe ormeuanuch Herpes zoster — 16,3%;
abcreccel, QuerMoHbl, cenTukonuemus — 5,3%; poxucroe BocmaneHwe — 5,3%;
MHKO3BI — 5,7%. Ocobennocteio XJIJI B r.Kuese sBasgeTcss 3HAYUTEIILHO MEHBIIIEE
KOJIMYECTBO OOJBHBIX, Y KOTOPBIX 3a00JIEBaHHE OCJIOKHWIOCH ayTOMMMYHHOM
remonuTHdeckor aHemuer (12 demoBek — 5,5% or oOmiero kKojgudecTBa OOJIBHBIX
XJII). B cpeaneM 1o gaHHBIM JIUTEpaATyphl ATOT Mokazatesb coctaBiser 10-25% [9].

Tepmunanbnas craaus XJIJI yaie nposiBisiiach Kaxekcuen, TpancpopMaluen B
muMdocapkoMy, «IpoaUMEPOIUTAPHBIA KPU3» OTMEUEH TOJBKO Yy JBYX MAIlMEHTOB,
«OnmactHeii kpu3» XJUJI B HameM wucciaenoBaHMM 3aperucTpupoBaH He Obul. B
MIOJIABJIIONIEM OOJIBIIMHCTBE CIy4YaeB HEIOCPEACTBEHHOW MPUYMHOM CMEPTH ITHUX
OOJIbHBIX SIBIISIFOTCS OpPOHXOJIETOYHBIE OCJOXKHEHHUS T'eM00JiacTo3a — ITHEBMOHUH,
wieBpuThl (44 manuenta - 56.4%). Y 19 nanuentoB (24,5%) leTambHBIM HCXON
HACTyNWJI  BCIEJCTBUE  COMYTCTBYIOIICH  CEPACUYHO-COCYAUCTOM  TATOJIOTHH
(umemuueckas 00Jie3Hb cepia, UH(PApKT MUOKapja, TUIEPTOHUYECKAsT OOJIe3HB).
Jpyrue HenmocpecTBeHHbIE MpuurHbl cMepTu 60sbHBIX XJIJI BcTpedanuck peaxo.

BeiBoabI.

1. B-k7€eTOouHBIM XpOHUYECKH JUM(POIEHKO3 SBISETCS OJHUM U3 CaMbIX
pacmpocTpaHeHHBIX TemoOjacto3oB B r.KueBe. OH 3aHMMaeT BTOPOE MECTO B
CTPYKType reMo0JacTO30B CpPeId BCEro HacejleHus 00JIACTU U MEPBOE MECTO CPEAU
B3pPOCJIOr0 HACENIEHUSI.

2. ITo 3aboneBaemoctu cpeau remodsiacto3oB B — knerounsiit XJIJI Haxoautcs
Ha BTOpoM MecTe. CpeaHerooBoil Mmokaszareiib 3a00JIEBAEMOCTH 3THUM JIEUKO30M
coctasmisaeT 7,55 na 100000 naceneHus.

3. HaubGonee  yacTto  BCTpeudarOTCs  MPOTPECCUPYIONIAs,  OIyXOJieBas,
noOpokadecTBeHHas, ceneseHouHas ¢popmbl XJIJI. Ocranpubie hopmbl TemMoOIacTO3a
BCTPEYAIOTCS PEKO.

4. TIpogomKuTENbHOCTD KU3HU 001bHBIX XJIJI, 3aBUCHT B MEpBYIO O4Yepeslb OT
CTaJN1 HA MOMEHT BbIsIBIIeHUA 3a0o0sieBanus. [larmentsl y kotopsix XJIJI BeIsiBIEH B
0-1 cramuax (mo kmaccudukanmmu Rai) wuMenn 3HAYUTENBHO  OOJBIIYIO
IPOJOJKUTEIBLHOCTD JKU3HU, YeM OOJIbHBIC JUArHO3 KOTOPBIM ObLT ycTaHOBJIEH BO 11-
IV cragusax.

5. Cpeny HEMOCPEACTBEHHBIX MPUYUH cMepTu OosbHBIX XJIJI mpeobmamator
3a00JIeBaHUs JBIXaTEIbHONU CHCTEMBI (THEBMOHHH, IIEBPUTHI) — 56,4% 1 cepaedHo-
cocyaucTout cucteMbl — 24,5%.
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Abstract. The aim of this research was study of clinico-epidemiological peculiarities of the B-
cell Chronic Lymphocytic Leukemia (B-CLL) in the Kyiv Region. 218 patients with CLL in the
Clinical Hospital in the Institute of Hematology and Transfusiology of the NAMS of Ukraine were
examineted in the period of 2012-2022. CLL takes a Il place in the structure of hemoblastosys in
the population of the Kyiv Region (20,82%) and the I-st place in Ukraine in the adult (22%). The
level of morbidity of CLL is 3,4 in 100000 per year. The progressive, splenetic, neoplastic forms
were identified more often then other forms. In the patients with CLL the main causes of mortality
were respiratory diseases (pneumonia, pleuritis) — 56,4% and cardiovascular diseases — 24,5%.

Key words: B-cell chronic lymphocytic leukemia, pathogenesis, peripheral blood, clinic, Kyiv
region.
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Anomauin. Ilpobnema niKY8aHHA XPOHIYHO20 2acmMpumy, sAK OOHO20 3 HAUYACMIUUX
3axX60PI06AHL UWLTYHKOBO-KUWKOB020 MpaKmy, Habysae ocobIuoi akmyanbHOCmi yepe3 Ompumani
00Ka308i 0aHi wooo euznauanvroi poni H. pylori inghexyii y npoepecysanni 3axeoprosamns i
PO36UMKY YCKIAOHeHb. 3HauHuul [Hmepec npedcmasnarome pesyavmamu Il €eponeticbkoco
bazamoyenmposoco oocaioxcenns pesucmenmuocmi H. pylori, wo nposedene 6 y 18 kpainax
Esponeticokozo Coro3y i3 exniouennam 2204 wmamis H. pylori.

Ilpu nposederni 0oCnioHceHb ABMOPOM BUKOPUCMAHI HACMYNHI Memoou. Oibioepaghiunutl,
MaAmMemMamuKo-cmamucmuyHull, ONUCO8020 MOOENI8AHHA, CmPYKmypHo-nociynul. Cmamucmuuny
00pOOKY OmpuManux pe3yibmamis npoeoounu 3a donomozoio nakema Statistica 6.0 (StatSoft Inc.,
USA). Pesynomamu @gasicanu cmamucmuyro oocmosgipuumu npu p<0,035.

Bioobpasceno cyuacnuii noenad na npobnemy XpOHIYHO20 2acmpumy 3 MOYKU 30Dy
enioemionoeii, emionocii, namoeenesy. Bukiadeno ysaenenns npo memabonizm 3aniza 8 Opeanizmi i
NamoceHemu4Hi MexaHizmu @QOopMy8aHHs KIIHIYHUX 1 1a00pamopHux cumnmomie. B cmammi
HageoeHo cy4acHi Memoou 1abopamopHoi 0iazHOCMUKY NopyuieHb 00MIHY 3ani3d, OaHi CMOCO8HO
yacmomu KAHIYHUX NPOSBIE XPOHIUHO20 2ACmMPUmy, pe3yabmamu O00CHIONHCEHH 0CcoOIUusocmel
nepugepuynoi Kposi 'y nayicHmié i3 XPOHIYHUM 2ACMpUmoM 68 YMOo8ax 3axapnamms.
ObMmipKro8yIOmbCs NAMO2eHeMUYHi MEXAHIZMU BUHUKHEHHS CUMNINOMIG | CUHOPOMIB Y NAYIEHMIE i3
XPOHIUHUM 2ACMPUIMOM.

Knrwowuosi cnosa: xpowiunuii eacmpum, o00MIiH 3aniza, nepugepuuHa Kpoe, KIiHIKa,
3axapnamms.

Beryn. AxrtyanbHICTH NMpoOJeMHU JIIKyBaHHS XpOHIYHOro ractputy (XI'), sk
OJIHOTO 13 HAWIMOIIMPEHININX 3aXBOPIOBAHb TPABHOTO TPAKTy, HaOyBae 0COOIHMBOT
aKTYaJIbHOCTI 3 YpaxyBaHHSIM OTPUMaHUX OCTAHHIM 4YacOM JIOKa30BHUX JIaHMX IIIOJI0
BU3HauanbHOI poiii Helicobacter pylori (HP)-indekiii y mporpecyBanHi 03Ha4€HOTO
3aXBOPIOBAHHS 1 PO3BUTKY MOro yckiaaHeHb. ComiaibHe 3HaueHHsT X1 BU3HAYAETHCS
HOr0 BHCOKOIO MMUTOMOIO Barol0 y CTPYKTYpi TaCTPOECHTEPOJIOTIYHUX 3aXBOPIOBAHb B
VYkpaiHni, mo cranoButh npubauzHo 23% [4]. 3poctanHs 3axBoproBaHocTi Ha XI €
NPOTHO30BAHUM 3 OIJIANY Ha po3noBciokeHicTh HP-indexkii, ocobGmuBocTeit
XapuyBaHHSA 1 TpajuIlidi HACEJIEHHS, COIAJbHUX YMOB TMIPOKUBAHHS, BIUIMBY
HETaTUBHUX YMHHUKIB JOBKULIS TOIIO. 3BICHO, 1[0 BUHUKHEHHS Ta MPOTPECYBAHHS
XTI 3amexuTh BiJl MOEIHAHOI Ail HA CIM30BY OOOJOHKY IIIYHKA 1 JBAHAILSATUIIAION
KUIIIKA JBOX TPYI €TIOJOTIYHUX YUHHHUKIB — €K30TeHHMX 1 eHjoreHHux. Cepen
eK30TeHHUX (DaKTOpiB, Hacammepesa, CIiJ BUIUIMTA aJliIMEHTApHUU (akTop,
3JIOBKMBAHHS AJIKOT0JIEM, TIOTIOHOMATIHHA, TPUBAJIMN MPUHAOM MEAUKAMEHTIB, 1110
MOPa3HIOIOTh CJIIM30BY OOOJIOHKY, BIUIMB XIMIYHUX areHTIB, pajiallii, 3aCTOCYyBaHHS
Cy4YacHUX BHCOKOTEXHOJIOTITUHMX METOJIB oOcTexxeHHs, 1H]ikyBanHsa Helicobacter
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pylori Ta iHmMMHM OakTepisiMu, rpubkamu, mapaszutamu. Jlo eHmoreHHux (pakTopiB
BIJTHOCSITh T€HETUYHI, ayTOIMYHHI, €HJOKPUHHI TOPYIIEHs, TMOBITAMIHO3H, BIUIMB
XPOHIYHOT TinokKcii 1 iHDeKIiH, 1yoaeHo-TacTpalibHui pediiekce, pedriekTopHy it Ha
NUTYHOK 3 IHIIMX YypaxeHuxX opraiB [2,8,19]. BpaxaroTb, 0 BU3HAYalIbHA
€TIOJIOT1YHA 1 MaTOTeHeTU4HA posib Y BuHUKHEeHH1 X[ Hanexxuts HP-indexuii, a HP-
acoIrliiioBaHU# TracTpUT ckianae npuomsHo 85-90% BumnasakiB 3axBoproBaHHs Ha XI .
Sx Bimomo, y 3B’s3Ky 13 30UIblIeHHAM pe3ucTteHTHOCTI HP-indexii, 3pocTanasm
3axBoproBaHocTi Ha XI', po3poOiieHi 1 MOCTIHHO YJOCKOHAIIOIOTHCS CXEMH HOTO
MEJIMKAMEHTO3HOIO JIKYBaHHS, ONTHUMIZYEThCS aHTUXENIKOOAKTepHa Teparis, 110
3HANIUIO cBOE BigoOpaxkeHHs B marepianax Kiorcekoro (2015) i MaacTpuxTchKkoro
KoHceHcyciB (2016) [16,17].

Hapa3i 3HauHO pO3MIMPUINCS YSBJICHHS CTOCOBHO POJIi TPaBHOTO TPAaKTy B
peryJiroBaHH1 00OMiHY 3aji3a Ta popMyBaHHI 3aii3oaepiuuTHUX cTaHiB [1,5,7]. Hame
3HaHHS MPO T€, SKUM YUHOM OpraHizM abcopOye xapuoBe 3aji30 1 SKUM YHUHOM
KOHTPOJIIOE 3a3HAYEHUI MpoLeC Yy OCTaHHI POKM MIBUAKO 3pociu. BusBieHHs
KITFOUOBUX MOJIEKYJI, BKIIOUYHO 1 PEryJIIOIYOro 3a1i30 MENTUIy TeICUIMHY, 1 aHai3
TOTO, SIKHM YMHOM BOHHU DPETYJIOIOTHCS Ta B3a€EMOJIIIOTH, MPUBEIU JO CTBOPCHHS
1HTErpOBaHOI MOJIEJNI YIIPaBIiHHA a0CcOopOIIi€r0 3ai3a BIAMOBIAHO 10 TOTPEO y HHOMY
opranisamMy. He nuBnsuvMch Ha OYEBHJHY AaKTyaJIbHICTh JAHOI MpoOJieMH JUIs
KJIIHIYHOT MPaKTUKH, BUBUYCHHIO OCOOJMBOCTEH MOpylIieHb 0OMiHy 3amiza mpu XI
OPUCBAYEHO HEIOCTATHBO POOIT, HABOIATHCA CYINEPEWSIMBI PE3yJbTaTH KITHIYHUX
CIIOCTEpEXKEHb, MAa€ MiCIle Majia KUIbKICTh KOHTPOJIbOBAHUX JOCIIXKEHb, BIACYTHS
JI0OKa30Ba 0a3a, HEe YITKO BU3HAYCHI JIaHl MO0 O10XIMIYHUX 3MiH Ha PI3HUX CTAIiAX
nepediry 3aXBOPIOBAHHS, 10 1 CIOHYKAJIO HAC /10 TPOBEJAEHHS IAaHOTO JTOCIIIKEHHS.

Mera po0oTHM — JOCHIIUTH OCHOBHI MapameTpu mnepudepuyHoi KpoBl Ta
O10XIMIYHI TOKAa3HUKH, IO XapakTepu3yrTh OOMIH 3amiza y mnaiieHTiB 13 XI' B
yMOBax 3akaprnarTs JUisl MOJAjibIIOi ONTHUMI3AIll JIarHOCTUKH, MPOTHO3YBAaHHS
nepediry 3axBOpIOBaHHS.

Martepiaam i meroau. Cepen oOcTexxeHux marieHTiB 13 XI', 110 BBIMILINA 70
rpynu crnoctepexxeHHs y 30 (100%) martienTis, 13 sxux 0yno 19 (63,3%) 400BIKIB 1
11 (36,7%) xinok. B aHamHe31 y nepeBaxkHO1 OuibIIOCTI maiiedTiB — 27 13 30, 1o
ctanoButh 90,0%, XI' maB xenikobakTepHy eTioJiorito, a y pemrtu — 3 (10,0%), OyB
0OyMOBJICHUH 1HIIMMH TpuUYrMHaAMU. TpuBamicTh 3axBoproBaHHS Ha X[ y 11
NaIlieHTIB CKIIaaaia 0 JABOX POKIB, a y pemTd 19 - craHoBmia BiJ ABOX 10 II'SITH
pokiB. Cepen oOcTexxeHHx 14 TmMali€HTIB MEIIKATd y BUCOKOTIPHHX pailloHax
3akapmarts (nepma (I) rpyma coctepexenssi), a 16 - y piBHUHHHUX paiioHax (Ipyra
(IT) rpymna croctepexeHHs.

[Toka3HUKHM KUTBKOCTI €PUTPOLMTIB 1 BMICTY TreMOrjo0iHy B mnepudpepuyHii
KpOB1 B 00CTEeXEHUX OyJM B MeXaxX HOpMHU. BuzHaueHHs BMICTY 3aii3a B CHPOBATII
(C3) kpoBi Ta MOKa3HUKA 3araJibHOI 3aJ11303B’s13yt0u0i 31aTHOCTI cupoBatku (333C)
3M1MCHIOBAIM 32 0aTO(EHAHTPOIIHOBOIO METOAMKOK. [lokasHMK HEHACUYEHOI
3a11303B’ 13y10401 37aTHOCTI cupoBatku (H33C) obuncnroBanu sk pizHuiio Mixk 333C
ta C3. IlokazHuk HacudeHHs TpaHcepuny 3amzoM (KHT3) BuzHauamu sk
cmiBBigHomeHHss Bmicty C3 o 333C. Bwmict Tpanchepuny (TdD) BuzHauanu 3a
nokazHukoM 333C, ¢peputuny (PH) - pagiomeTpuuHUM METOAOM.
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[Ipu mnpoBeneHHI AOCHII)KEHb AaBTOPOM BHUKOPUCTAHI HACTYIHI METOJIU:
616miorpadiunmii, MaTeMaTUKO-CTATUCTUYHUH, OMHUCOBOTO MOJIETIOBaHHS,
CTPYKTypHO-JOT1YHHA. CTaTUCTUYHY OOpPOOKY OTpUMAaHUX pEe3yJbTaTiB MPOBOIMIN
3a gmomoMororo makera Statistica 6.0 (StatSoft Inc., USA). Pesynbratu BBaXkanu
CTaTUCTUYHO A0cTOBipHUMU TIpH p<0,05.

Pe3yabTaTu i 06roBopennsa. Hamu Oyno mpoaHanizoBaHO pO3rOpHYTI aHaNI3U
nepudepruvIHOi KPOBI YCIX MAIlIEHTIB, pe3yJbTAaTH SKOTO CBIIUaTh, 1[0 KOHIICHTPAIIS
reMoryio0iHy, y cepeanboMy, ctaHoBuia 139,75+8,15 r/n, 30kpema, B 0OCTEKEHUX
YOJIOBIKIB, Yy CcepeaHboMy, cTaHoBuia 141,82+7,06 r1/n, npu 1HAWBIAYyaJTbHHUX
KoJIuBaHHAX moka3Huka Big 130 mo 150 r/n, a y xinok — 132,17+£7,86 r/n, nipu
IHIUBIAYaJIbHUX KOJUBaHHAX mokasHuka Bim 120 no 140 r/n. Konuenrtpairis
reMOTJIO0IHY Yy YOJIOBIKIB OyJia OUIbIIO0, HIXK Y K1HOK (p<0,05). Hamu He BuUsiBIIEHO
JOCTOBIPHOT PI3HUII MPHU MOPIBHSIHHI CEpeAHIX 3HAYEHb MOKA3HHMKA KOHIIEHTpaLii
reMorjo0iHy y MaiieHTiB 000X rpyI cnoctepekenus (p>0,05).

KilbKicTh epHTPOLHTIB, y cepeqHbOMY, cTaHoBHIA 4,63+0,29x1012/11, 30xpema,
y 00CTEXEHHMX YOJIOBIKIB, y CEPEIHHOMY, CTAHOBUJIA 4,70+0,27x1012/11, a y KIHOK —
4,38i0,23><1012/n, MpU 1HAUBITYyaIbHUX KOJIMBAHHSX MOKa3HUKA y YOJIOBIKIB — BiJ
42 no 5,0<1012/x, a y kiHOK — Big 4,0 mo 4,6x1012/n, Kinskicts CPUTPOIIHTIB Yy
YOJIOBIKIB Oynia OuibINo0, HIX Yy KiHOK (p<0,05). Mu He BUSIBUIM JOCTOBIPHOI

PI3HMII TIPW TOPIBHSHHI CEPEIHIX 3HAYEeHb MOKA3HMKA KUIBKOCTI EPUTPOIUTIB Yy
obctexxeHux 00ox rpymn (p>0,05).

KinbKicTh JEHKOIMUTIB y YOMOBIKIB, Y CepeHbOMY, cTaHOBMIA 5,92+1,21x109/71,
NPy 1HAWBIYaIbHUX KOJIMBAHHSX TMOKa3HWKa Big 4,5 10 8,7><109/J1, a y XIHOK —
5,47+1,17x109/x, Ipy  1HAMBIAyaJdbHUX KOJIMBAaHHAX TIOKa3HWUKAa Bix 4,4 10
7,3x109/1. B wuimoMy B OOCTEXKEHHX KiIbKICTh JICHKOLHUTIB CTAHOBHIA

5,83+1,19x109/n. Hamu He BHSABICHO [OCTOBIpHOI PI3HHII MDK CcepemHiMu
3HAYEHHSMH MTOKa3HUKIB KIJILKOCTI JICHKOLUTIB 3aJIE)KHO BIJ] CTATi, a TAKOXK Y TpyIax
3aJIeXHO BiA Micis poxuBanHg (p>0,05).

KinpkicTh  TpOMOOUMTIB y OOCTEKEHHMX, VY CEpeAHbOMY, CTaHOBHWJA

202,14+17,29x109/n, 30kpema, y 40IOBIKiB, y cepenubomy, 201,82+17,36x109/n, a 'y
xKiHok — 203,33+18,62x109/m, MpU 1HAWBIAYAJIbHUX KOJIMBAHHSX IIOKa3HUKA Y

qosoBikiB — Bix 180 1o 240x109/1, a y xinok — Bix 180 mo 230x1012/n. Hamu ne
BHSBJICHO JOCTOBIPHOI PI3HMIII MDK CEpEIHIMH 3HAYCHHSIMHU IMOKA3HHUKIB KiJIBKOCTI
TPOMOOIIMTIB 3aJIEKHO BIJ CTaTi, a TAKOXK NPH MOPIBHAHHI y TpyHax 3aJIeKHO BIJ
Micis poxkuBanHs (p>0,05).

JlaHi 110,10 BU3HAYCHUX HAMH OCHOBHHX IMOKA3HUKIB, IO XapaKTePU3YIOTh CTaH
oOMiHY 3aJi3a y OOCTEXEHHUX JT03BOJMIN BCTAaHOBUTH, O BMICT 3C, y cepelHbOMY,
cTtaHoBUB 16,22+1,23 MKMOJB/J, 30KpeMa, y YOJIOBIKIB, Y CEPEIHbOMY, CTAHOBUB
16,61£1,09 MKMOB/1, IpU 1HAMBIAYyATbHUX KOJWBAHHAX IMOKa3HHMKa Bl 14,46 1o
18,57 mxmonp/m, a y xiHOK — 14,79+0,34 wmMkmoIb/i, NpU 1HAUBITYyaTbHUX
konuBaHHAX Bif 14,34 mo 15,22 Mmxmons/i. Bmict 3C y 4oii0BiKkiB OyB OUIBIINM, HIXK
y x1HOK (p<0,001). BmicT 3C y oOcTexeHux NaIi€eHTIiB 13 BUCOKOTIPHUX palioHIB OyB
OUTBIIMM, HIX Yy TAIll€HTIB, SAKI MENIKaau Yy piBHUHHIA MicueBocTi (p<0,05), mo
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MO>KJIMBO OYJIO MOB’A3aHO 13 OCOOJIMBOCTSIMU XapUyBaHHS.

[Toxasnuk 333C y oOcrexeHux, y cepeaHboMmy, craHoBuB 104,87+16,68
MKMOJIb/J1T, y 4osioBikiB 333C, BiamoBimao, 100,77+16,25 MxMonb/i1, a y KIHOK —
119,92+6,93 MKkMoOub/J1, IpU 1HAUBIAYATbHUX KOJMBAHHAX MOKAa3HUKA Y YOJOBIKIB —
Bin 60,77 no 114,36 mxmonw/m, a y xiHok — Bim 110,51 mo 129,49 mxmosb/m.
[Toxaznuk 333C y xiHOK OyB MEHIINM, HIX Y 40J0BiKiB (p<0,05).

[Toxaznuk H33C y 4omnoBikiB, y cepenHpboMy, cTaHOBUB 84,16+16,81 MkmoIb/1,
MpU 1HIUBIAYaJbHUX KOJIMBaHHSAX ToKa3Huka Biag 42,20 mo 97,12 MxMoiw/a, a y
K1HOK — 105,13+6,72 MKMOIB/J, IpHU 1HAUBIAYaTbHUX KOJWBAHHSAX IMOKA3HUKA BIJl
96,00 mo 114,37 mxMonw/n. B minomy y obctexxeHux maiieHTiB mokazHuk H33C
ctaHoBUB 88,65+17,46 mxmoub/n. [lokasuuk H33C y xiHOK OyB OUTbLIUM, HIXK Y
40J10BiKIB (p<0,05).

[Toka3zuuk HT3 y marieHTiB, y cepeiHboMy, cTaHOBUB 16,19+4,94%, 30kpema, y
obcrexxenux 4omoBikiB mokasHuk HT3, y cepennbomy, cranoBuB 17,24+5,09%, a 'y
KIHOK — 12,35+0,59%, npu iHIMBIAyaTIbHUX KOJMBAHHIX y YOJIOBIKIB — Bif 13,8 10
30,6%, a y xinok — Bix 11,7 mo 13,1%. ITokazuuk HT3 y 4onoBikiB OyB OiIbIIHM,
HIX Y KiHOK (p<0,05).

[Tokasnuk BMicty T® y cepeaabomy, ctanoBuB 4,09+0,65 1/1. YV 00cTe)eHUX
40J10BiKIB BMiCcT T®, y cepeaabomy, cranoBuB 3,93+0,63 r/m, a y xiHok — 4,68+0,27
/71, TIpY 1HAUBIIYaJIbHUX KOJHMBAHHIX MOKAa3HUKA Yy YOJIOBIKIB Big 2,3 10 4,46 /7, a
y *kiHOK — Bia 4,31 10 5,05 r/n. Bmict T® y xiHOK OyB OUIbIIMM, HIXK Y YOJIOBIKIB
(p<0,05). Bmict T® y oOcrexenux mnauieHtiB Il rpynu OyB OulblIuM, HIXK Y
nauieHTiB [ rpynu (p<0,05).

Bmict ®H B 0oOcTeXeHMX 4YOJIOBIKIB, Y CEpeaHbOMY, cTaHOBHB 13,43+1,31
MKT/J1, npu THIMB1 Ty aJIbHUX KOJIMBaHHIX MMOKa3HUKa BIJI 10,94
no 16,03 mkr/n, a y xinok — 10,42+0,69 MKr/n, npu iHAWBIAYaTbHAX KOJIWBAHHSIX
nokasuuka Bix 9,43 mo 11,33 mxr/n. B mimomy Bmict ®H cranoBuB 12,78+1,73
Mkr/n. Bmict @®H y 4donosikiB OyB OutbliuM, HK y kiHOK (p<0,05). Bmict ®H y
obcrexxeHux | rpynu 6yB MmeHmmM, HIXK y narieHTiB I rpymnu (p<0,05).

B pesynbTaTi mpoBeneHOTO0 HaMU AOCTIDKEHHS CTaHy NMepuepuvHOi KpOBI y
namieHTiB 13 X[ BUSBIEHO, IO BHWBYCHI MOKAa3HWKWA TMepedyBaiM B MekKax
HOPMAaJIbHUX 3Ha4Y€Hb. MU BHUSIBUJIH, 110 CEPE/IHI 3HAYCHHS MTOKA3HUKIB KOHIICHTPAITIi1
reMOrJIo0iHy Ta KUIBKOCTI €pUTPOILMTIB y YOJIOBIKIB OyJn OUIBIIMMHU, HIXK y KIHOK
(p<0,05), mpu 1BOMY CcepelHI 3HA4YEHHS IOKAa3HUKIB KUIBKOCTI JICHKOIUTIB 1
TPOMOOITUTIB Y YOJIOBIKIB Ta >KIHOK He BiApi3HsIuCh (p>0,05). Mu He BUSIBUIU
JIOCTOBIPHOT PI3HUII MK CEPEIHIMU 3HAYCHHSIMH MOKa3HUKIB MepUPEpUIHOi KPOBI Y
namieHTiB I 1 II rpyn (p>0,05).

Hocmipkeni Hamu y mnokasHuku Bwmicty 3C, HT3 Tta BMmicty Td kpoBi
nepeOyBajau B MeXaX HOPMaJbHUX 3Ha4eHb, a mokazHuku 333C, H33C, Bmicty ®H
NepeBHIyBaIM HOpMY. Mu BUSIBIIIH, IO cepeAHi 3HaueHHs mokasHukiB 3C, HT3,
BMicTy @H y 4o0BikiB Oynu OUIbIIMMU, HIX Yy 1HOK (p<0,05), a cepeani 3HaYeHHS
noka3HukiB 333C, H33C Ta Bmicty T® O6ynun menmumu (p<0,05). ¥ domnosikiB
cepenni 3HaueHHs mnokasHukiB 333C, H33C mnepeBumryBamu HOpMYy, a CepelHi
3HayeHHs MoKa3HUKiB BMicTy ®PH Oynau Huk4e HOpMH, NMPU LBOMY MU TaKOX
BUSIBUJIM, 110 MaKCHMMajbHI 3HadeHHs mokasHuka HT3 mepepunryBamu HOpMy, a
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MIHIMaJIbHI 3HAY€HHs TMOKa3HUKa BMIicTy Td Oynu Hkde HOpMaIbHUX. Y >KIHOK
noka3znuku 333C, H33C ta Bmicty T® mepeBuinyBaiun HOpMy, a nokasHuku HT3,
BMicty ®H Oynu HiKYl BiJf HOpMAJIbHUX 3HAUEHB

Cepenni 3HauenHs mnokasHukiB 333C, H33C 1 Bmictry T® y xurems
BHUCOKOTIPHUX paiiOHIB OyJIM MEHIIUMH, HIXK y xuUTeliB piBHHUX (p<0,05), a cepenni
3HaueHHs moka3HukiB Bmicty 3C, HT3, Bmicty ®H Oymm, BiAMOBIAHO, OUIBIIMMHU
(p<0,05). OTtpumani HaMu pe3yJbTaTH OYEBHUJIHO € HACIIJKOM BIIMIHHOCTEH Y
TPaIMINAX XapyyBaHHSA. MoOXHa BHCIOBHUTH TPHITYIICHHS, [0 MEIIKAHII
BHUCOKOTIPHHUX PAaOHIB OLIbIIIE€ CIIOXKUBAIOTh MPOAYKTIB TBAPUHHOTO MOXOHKEHHS, a
YKUTEN1 PIBHUHHUX PaliOHIB OUIbIlI€ POCIUHHOTO MOXOIKEHHS.

AOcopO11isi XapuoBOro 3aj1i3a, sike MoXke OyTH mpeacTaBieHe y Gopmi remy abo
HEereMoBid  QopMi,  3AIMCHIOETbCA ~ 3pUIMMHM  BOPCMHKAaMHM  €HTEPOLUTIB
JBAHAIATUIIATION KUIIIKKA Ta TPOKCUMATBHIUMU BiJiIaMH TOI0AHOT KUTTKA. [Teprmm
eTanoM y Tpoiieci abcopOriii € MOTIWHAHHSA 3alli3a SHTEPOIMTOM uepe3 aIiKaabHy
MeMOpaHy 13 TPOCBITY TOHKOi KHUIIKH. lle omocepenKoBYeEThCS JIBOBAICHTHUM
Tpancnoprepom MmetaniB 1 (divalent metal transporter 1 — DMTI1) mitoukoBoi
0OJISIMIBKH, 1110, SIK BUILIMBAE 3 MOT0 HA3BH, TPAHCIOPTYE 3aJ1i30 Y 3aKHUCHIN — depo-
dbopmi. [Ipote, Oinbia yacTUHA 3ami3a, SKa HaJAXOAUTH y TPOCBIT ABAHAAATUIIAION
KHUIIKK 3 TXKel mepedyBae y OKHCHINM abo depi-bopmi, 1 TOMy MOBUHHA OyTH
BIJIHOBJICHOIO TI€pe]l MOTJMHAHHAM €HTepolMTaMu. BimHOBIEGHHS 3ami3a, HMOBIPHO,
3MIMCHIOETBCS  (DEPMEHTATUBHMM  IUIAXOM, 3a JOMNOMOIoW  (epl-peayKra3u
IIITOYKOBOI 00JsIMIBKH 1 Dcytb — HeZTaBHO OMMCaHOTO BaroMoro MpeTeH IeHTa Ha 110
poJib. BHYTPIIIHBOKIIITHHHUM pyX 3ajli3a B CEPEAMHI EHTEepOIUTa, Bl MeMOpaHU
IIITOYKOBOI OOJIAMIBKH 110 Oa3onaTepasibHOI MEMOpaHW, BUBYEHUM HEIOCTATHHO.
3aii30 y KJIITHHI MOXE 3B’ SI3yBaTUCh 3 CYMPOBITHOIO MOJIEKYJIO0 (IIarepoHOM) st
3a0e3MeyeHHs] BJIACHOTO PO3YMHHOTO CTaHy, ajie Ha JaHWM dYac >KOAHY 3 TaKuX
MOJIEKYJl HE BHSBJIEHO. 3alli30, M0 HE MepeJaHe OpraHi3My, BKIIOYAETHCS Y CKIIa
bepuTHHY — MOJEKyJIH 30epiraHHs 3aji3a 1 BTPAvyaeTbCs, KOJMU 3IYIIYyEThCS Ha
BEepXiBIIl BOpCHMHKHM. Buxim 3amiza dyepe3 0OazanbHy MeMOpaHy Yy KpOB
OTIOCEPEIKOBYETHCS TPAHCIOPTHUM OiikoMm deponoptuHoM-1 (ferroportin 1), skuit
TAKOX 3aIy4EHUH y WOro eKCHopT 3 IHIIMX TUIB KJIITHH, BKIIOYaOUU Makpodaru
[9]. Kpim depomoptuny 1 abcopOrtis 3amiza depe3 OazojaTepaibHy MeMOpaHy 3
EHTepOoIUTa JI0JaTKOBO TMOTpedye depookcuaasu renrectuny (hephaestin). He
3Ba)KAlOUM Ha Te, IO pOJIb IbOro Oilka He OyJl0 OCTaTOYHO BHM3HAYEHO, HOTO
3/IaTHICTh OKHCHIOBATHM JBOBAJICHTHE 3alli30 y TPHUBAJICHTHE BHUSABICHO, IO €
BKJIUBUM JIJIs1 HOTO (PYHKITII.

Kinpkictp 3amiza, Ky aOcopOyrOTh EHTEPOIMTH, 3aJeKUTh Bl BIUIUBY
pi3HOMaHITHUX (DakTOpiB, 30KpeMa BiJ pPIBHIB HOro 3amaciB y Oprai3Mi, 3MiHH
IIBUAKOCTI €pPUTPOINOE3y, TIMOKCIi, 3amajieHHs Ta BariTHOCTI. 3a3HaueHl (akTopu
BEIyTh J0 3MIH JI€OJCHAIBHOI €KCIpecii TOJOBHUX MOJEKYJI TPAaHCIOPTY 3aji3a
eHTeporuTiB, 30kpema DMTI1, Dcytb 1 ferroportin 1, sik Ha piBHi mRNA, Tak 1 Ha
O1JIKOBOMY DiBHI.

Moxn1BO, 110 HAWHOUIBII BaXXJHMBE AOCATHEHHS y PO3YMiIHHI 1HT€CTHHAIBHOI
abcopOuii 3ami3a OyJsi0o peaizoBaHE 3aBASKH TOMY, L0 MEUYiHKA BIIITPa€e HEHTPAIbHY
POJIb Y PETYJIIOBaHHI JAHOTO Tpoliecy. Xo4a IaBHO 0YyJIO B1IOMO TIPO T€, IO MEUiHKa
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€ TOJIOBHUM MICLIEM 30€peKEeHHs HANTMIIKY 3alli3a, MpsMa poJib, IKYy BOHA BiAIrpae y
perymoBaHH1 abcopOuii 3aimi3a crajga OYEBUAHOIO 3 BHUSBICHHSIM PETYJIOIOUYOTO
3ami30 ropMony rencuauny [1,14]. Leit nentun cekpeTyeThecsl TenaTouTaMu y KpoB,
7ie BIH Ji€ sK 1Hr101Top abcopOuii 3ai3a, BUBUIBHEHHS Horo 3 MakpodariB 1 KIITHH
iHImMX TUmiB. [IpoayKilis TencuanHy 3HWKYBajIach I/l BILTMBOM CTHMYJIIB, BITOMHUX
K Taki, 1o 30UIbIIyIOTH aOcopOuito 3amiza (Hampukian, AeimuT 3amiza ado
MJBUIIIEHUN €pUTPOIIOe3) 1 301TbITyBaIacs B YMOBaX, KOJIM aOCOPOIlisl 3HUKYBaIaCs
(HampuKIIan, mepeBaHTaXeHHs 3aiizoM uu 3anaieHHs) [10,15]. HemaBHo Oyio
MoKa3aHo, IO TeNCUANH B3aeMOJie Oe3mocepeHbo 3 PeponopTHHOM-1 Ha MOBEPXHi
wiitud HEK-293, npuszBoasun no ¥oro posmamy [13]. Skimio 3a3HaueHe Takox
BIJIOYBA€THCS 1 Ha Oa3onarepaibHii MEMOpPaHi EHTEPOLIUTA, TOJII 1€ MOKE TOSICHUTH
NpUTHIYEHHs a0copO1ii 3a1i3a TENCUIMHOM Y BUTJISAII peayKiii ¢eponopTuny-1, 1mo
OyJie 3MEHIIYBAaTH MEPEMIIIIEHHS 3aj1i3a B OpraHi3M.

MexaHi3M, 3a IOOMOT'OI0 SIKOT'O PETYJIIOI0THCSI KOMIIOHEHTH MOTJIMHAHHS 3ai1i3a
mriToukoBoi oossimiBku DMT1 1 Dcytb He moctatHbO 3po3yMinuii. 3ami3zo3aieKHe
perymoBandHss DMT1 moske BimOyBaTucsa MpU TMOCEPEIHUIITBI 3aT130PETYIIOI0UNX
nporeiniB (iron regulatory proteins) — IRPs. Ili wmonekynu 3B’si3ytoThbes 13
3304y TIMBUMHU  efeMeHTaMu (iron responsive elements — IREs) B mRNA-
TPAHCKPUNITAX PI3HUX TEHIB 1 BIUIMBAIOTh Ha iX ekcmpecito. Take 3B’s3yBaHHS
3aJIeKUTH BiJ PIBHIB BHYTPIIIHBOKIITUHHOTO 3aji3a. [ 0JIOBHMIA BapiaHT 3B’ sI3yBaHHS
DMT1, excnpecoBaHoro B eHTepouutax, Mictuth MOTUB IRE 1 3B’si3yBanns IRPs 3
mRNA DMT1, npu HU3BKHX PIBHSAX BHYTPIIIHBOKJIITUHHOIO 3ajli3a, CTa0LII3ye Lei
cur”ai, 30uiblnyoun piBeHb 011Ky DMTI1. Ockinbku Dcytb peryntoerbest piBHAMU
BHYTPIIIHBOKIITHHHOTO 3aji3a Y TOMY X HanpsAMmKy, ik 1 DMT1, curnan Dcytb e
mictuTh MOTUB IRE 1 HE Moxe perymtoBaTich Oe3nocepeHbo BIUMBOM IRP.

[HIIMM HACHIAKOM BIIKPUTTS TENCHIMHY CTaB IMEPEKOHJIMBUN JIOKa3 MPOTH
ICHYyIOYOi ~TpHUBAJIMM 4Yac TIMOTE3W TPO peryioBaHHs abcopOmii  3amiza
3anporpaMOBaHUMH Kpuntamu. 3 60-x pOKIB MUHYJIOTO CTOJITTS OYyJI0O BHUCYHYTO
rioTe3y, 10 CUTHAIM OpraHi3My, siKi 3MIHIOIOTh a0COpOI1iio 3ai1i3a OyJii BU3HAYCH] B
EHTEpPOLUTaX, [0 YTBOPIOIOTBCS Yy  KpUOTaxX JABAHAJINTUIANOL  KHIIKH,
3amporpaMoBaHUX JI0 30UIbIICHHS a0o0 3MEHIIeHHS a0copOmii 3amiza michsa ix
no3piBanHs [11]. Jlana rimoTte3za 0a3yBajach Ha HasBHOCTI TMEPIOAY 3aTPUMKH MiXkK
CUTHAJIOM JI0 3MIHM a0copOIii 3amiza Ta (PaKTHYHOK i1 3MIHOIO BIPOJOBXK KIJTBKOX
nuiB. [lepion 3aTpuMKu 1HTEPHPETYBAIU SIK Yac, HEOOXIMHUN ISl TPOrPaMOBaHOTO
J03piBaHHS KJIITUH KPUIT Ta TEpPEeTBOPEHHS B a0copOyroul EHTEPOILUTH
MIKpOBOpCHMHOK. Ha mMozjemi urypiB 13 CTUMYJIbOBAaHHM €pUTPOIIOE30M OYJI0
MPOJIEMOHCTPOBAHO [12], mo 3a3HaueHW TEepion 3aTPUMKH Biz{06pa>1<a€ Jac,
HEOOX1THUN opraH13My I BU3HAUYEHHA NMOTPeOH y 3MiH1 a6cop6u11 1 3MiHI ekcrpecii
TeNCUJIMHY, 1 SK TUIBKM 1€ BiIOYBa€TbCcs 3a3HAUYCHI 3MIHM HACTAIOTh IIBUIKO.
JleMoHCTpallist TOTo, 110 TeNCUANH € OCHOBHOIO MOJIEKYJIOI0 PErystoBaHHs adbcopOiii
1 BUSBJICHHS HOro B3aemojii 3 ¢eponoptuHoM-1 [13], ekcrmpecoBaHUM TUIBKK Ha
3pUIMX €HTEPOLUTAX, 3a0e3neunia NpsIMUi JI0Ka3 TOro, 110 CUTHAJU B1J] OpraHi3My
MOXYTh CIPUUMATHUCS TUIbKH 3PUIMMHU €HTEPOIMTaMH MIKPOBOPCHHOK. YCi pa3om
3a3HauYCHI JaHl 3a0e3MeuyloTh MEePEeKOHJIUBUN JT0KA3 TOTO, IO KIITHHU KHUIIIKOBUX
KPUIIT HE BIAITPAIOTh MPOBIIHY POJIb Y PEryItoBaHHs abcopOiii 3ai3a.
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Xoya BIIKPUTTS TENCHANHY 1 HOTO BIUIMBIB Ha aOCOPOIIiIO 3ajli3a KUIICYHUKOM
CTaHOBJISITh TOJIOBHI JOCSATHEHHS Y pO3yMiHHI TOMEOCTa3y 3aji3a B OpraHi3mi, BCe I1ie
3QIIMIIAETBCS HE BUPIIICHUM TUTAHHS - SKAM YHWHOM EKCIPEeCis TelCUIuHy
3MIHIOETBbCSI y BIANOBIAL Ha MOTpeOH opraHizMmy y 3amisi. IIporte, HegaBHiN aHami3
NAIiEHTIB 31 CHAJKOBUMM TMOPYLICHHSAMH TEPEBAHTAXEHHS 3ajli3a MPU3BIB [0
BUSBIICHHS TPhOX MOJIEKYJ, SIKI BIJIFPaOTh BaXIJIWBY pPOJb Yy IIbOMY HUIAXY
pEryIIOBaHHS.

[lepmm 3 Hux OyB omucanuit HFE, Bumo3miHeHM# mpu reMoxpomarosi —
HaWOUTbII 3araibHid GOpMI MOPYIIEHb MEpPEeBaHTAKECHHS 3amizoM. llamieHTn Manu
MiJBUIIEHY aOCOpOIIito 3aj1i3a, HE3BaKalOUM Ha aJIeKBaTHI a00 BUCOKI 3aIacH 3ajisa B
OpraHi3Mi, 110 BKa3yBaJio Ha HE3AATHICTh JI0 HAJIEKHOTO 0OMexkeHHs adcopOrrii. Take
CIIOCTEPEXKEHHS, Y MOEIHAHHI 3 HIMPOKOI0 MIATPUMKOK MOJEI 3alporpaMoOBaHOCTI
KPHIIT, CHOHYKAJIO OUIBIIICTh JTOCHIIHUKIB 30CEPEIUTUCH HA KHUILIKOBUX KPHUITAX SIK
micii mii HFE. MyTauu HFE npu3BoasTh 10 HEJOPEYHO HU3BKHUX PiBHIB TEIICHINHY
K Yy JIOJICH, TaK 1 y MHIICH, IO JO3BOJWIO BHUCIOBUTH npunymieHHs, mo HFE
3allydeHH Yy peryJitoBaHHs ekchpecii rencuauHy. OCKUIBKM OCTaHHS 1CTOTHO
OOMEXKYEThCSl TIEUIHKOIO, II€ 3a0e3Meunsio Hesanepeunuit joka3 Ttoro, mo HFE
MpOSIBJISIE CBIA €(PEeKT y KIITHUHAX TMEYIHKH, a He Y IHTeCTUHAJIbHUX KPHUIITaX.
PerymoBanns 3aniza HFE nie Ha Butiomy piBHI, HI’K TeTICHIMH 1 TIEUIHKA € HaWOLIbIII
iMoBipHOIO AinsHKor0 akTuBHOCTI HFE. Ilomanemn mocmimkenns nokaszanw, mo HFE,
AK 1 TeTCUIUH, HAOUIbII CTIMKO €KCIPECOBAHUW Yy TemaTouuTax, 110 HaBOJAUTh Ha
TYMKYy TIpO Te, 1110 TenaToUUTH € caMe TUMU KiliTuHam, B sikux HFE BusiBisie cBiit
BIUIUB Ha eKCHpecito rerncuauny [18].

Penentop TtpaHchepuny-2 (TfR2) Takoxx CTIHKO eKCIpecOBaHM Ha
renatountax. Lleit 6110k € romosorom kiacuyHoro TfR1 1 Moke TakoK aKkLenTyBaTH
3 KpOBI 3ajli30, IO 3B’si3aHE 13 TpaHC(HEPUHOM, MUITXOM OINOCEPEIKOBAHOTO
perenTopoM eHaonuToly. Xoda Mmytanii TfR2 mommpeni Habarato MeHIe, HIX
myTaiii HFE, npoTe BOHM CIpUYUHSIOTH 3aXBOPIOBAHHS TIEPEBAHTAKEHHS 3J1130M 13
CUMIITOMaMH JyKe MOMIOHUMHU JIO0 CUMIITOMIB IIPU I€MOXPOMATO31, TTOB’I3aHOMY 13
myTarismua HFE [11]. Tlomampmn gociimpkeHHs Iokasand, 1o posmnan TfR2
NPU3BOJUTH JI0 TAKUX K€ HEHAJEKHO HM3BKHX PIBHIB TEICHJIMHY, OB S3aHUX 13
pyiinyBanasaM HFE, nHaBoasuu Ha nymky mipo te, mo TfR2 1 HFE € wactunoro ogHoro
1 TOTO K NUISIXY PETyJIIOBAaHHS.

30BCIM HEJABHO BHSBJICHO L€ OJJHOTO NPEJICTaBHHUKA L€ perymo}oqm Mepexi
— remoroBeniH. Moro MOJIEKYJIa EKCIPECYEThCA Ha TenaTonuTax 1 Mae nopyIeny
CTPYKTYpPY y OUTBIIIOCTI BUTIAKIB IOBEHIIBHOTO TEMOXPOMATO3Y — PiJIKICHOMY CTaHi,
SIKUW TIPU3BOJUTH JI0 MIBUIKOTO 3aBAaHTAKCHHS 3a1i30M O1IbII CEPHO3HOTO CTYTICHS
HDK Te, mo moB’si3ane 3 MmyTtarismu HFE a6o TfR2. IlamieHTH 3 IOBEHUIBHUM
reMOXpoMaTo30M HE TMPOAYKYIOTb pIBHI TENCHUJIMHY, SKI MOXHA BUSBUTH,
HE3BAKAIOYM Ha 1X BUCOKE MEPEBAHTAKEHHS 3aJ1130M, 110 HABOAWTH Ha JTYMKY, IO
reMOIOBEIIIH a0COIIOTHO HEOOXIAHMM Uil mpoayKuii rencuauny i, pazom 3 HFE i
TfR2, nepebyBae Ha HUIAXY pPETYJIOBaHHS TOMEOCTa3y 3aji3a Ha OUIbLI BHUILIOMY
piBHI, HIXK T€TICH]IUH.

SxuM YMHOM 3a3Ha4YeH1 MOJIEKYJIM KOHTPOJIIOIOTh MOTPEON OpraHizMa B 3amisi i
MPSIMO PETYIIOIOTh €KCIPECII0 TETIICUANHY OCTaTOYHO MOKH HE BCTAHOBIICHO. Byib-
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AKUW NUISX PEryJrOBaHHS MOBUHEH J03BOJISATA I'eNaTOLMTaM BU3HAYATH MOJIi, IO
BiIOYBAIOTHCS Yy BIAJIAJICHUX AUISHKAX OpraHi3Mmy, Taki sk 3MiHa MOTpeOu y 3ami3i
EpUTPOITHUX KIITHH, UI0 PpO3BUBAIOTHCS Yy KICTKOBOMY MO3Ky. Hacuuenns
TpaHCepruHy CHOYATKy pO3IJISIIaid SK peryiasTop adbcopOuii 3aiiza, MOKa3aHO
npsiMy KOpeJslilo MiX piBHEM TpaHchepuHy Ta ekcrpecieiro mRNA rencumuny
NEYIHKU Yy IMypiB MICIS TeMoi3y abo MepeBeACHHs BiJ KOHTPOJIHHOTO XapyOBOTO
parioHy M0 palioHy, 301iIHEHOro Ha 3ami30. PiBHI IUpPKyMI0I04YOTO TpaHchepuny
MOXYTbh OyTH 17€aJIbHUM 1HIUKATOPOM MOTPeOU OpraHi3My y 3aili3l, OCKUIbKU O1JI0K
MEePEBAXKHO 3aXOIUIIOITh KJIITHHMU, IO MOTPeOYyrOTh Moro. ToMy, Ko mOTpeOU
KJIITHH Yy 31131 3pOCTal0Th, PiBHI TpaHC(HEPUHY 3HUKYIOTHCS 1 HABIIAKH.

HenaBHo Oyno 3amporoHOBAaHO MeEXaHI3M BHSBJIEHHS TpaHCPEpuHy, IO
Bkitodae 1 HFE 1 TfR2 na me6pani renatomuta [11]. HFE 1 tpancdepun 3B’ s13y10Th
napanenbHi auisiHku TfR1. Tlpu nHopmaneaux ymoBax, HFE Oyno BusiBneHo sk Ha
mia3MatuyHii MemOpani, Tak 1 y TfRI1-BMicHHX eHJ0ocOMax; TpoTe, KOJIH
3MIMCHIOBANIM 00POOKY JiHIM KIiTUH Tpanchepunom, HFE Oyno BusiBieHO TUIBKK Ha
IIa3MaTU4yHId MeMOpaHi, 10 CBiMUUTh nepemory TpaHchepuny nHana HFE y
KOHKypeHIIii 3a 38’ s3yBaHHs TfR1. Hamu Bucynyto npunymenss, ue 38’ si3anuii HFE
Ha TOBEPXHI KJIITHHU 3AaTHUHW CTHUMYJIIOBATH IISX CHUTHAJIBHOI TPAHCHYKINI IO
IPU3BOJNTH J0 30UIBIICHHS eKcrpecii rencuauny. 1le Moke MosICHUTH 3MEHIICHHS
eKcrpecii rencuanHy, o Mae Miciie pu remoxpomarosi, koau HFE 3pyitHoBanwmii.

TfR2 moe BifirpaBaTv NOJIOHY pOJib y PEryJIlOBaHHI €KCHpPECii TeNCUIUHY Y
BIJIMIOBIJIb HA PiBHI LHUPKYIIO0UOTO Tpanchepuny. [IpoTe, y 1boMy BUNAAKy HasiBHE
CBITUEHHS, siKe mpuiyckae, mo Outok TfR2 crabimizyeThcs HIISAXOM 3B’SI3yBaHHS
Tpancepuny [1]. Skmio curHan 30UIbIICHHS €KCIpecli TeNCUIUHY MNPOAYKYEThCS
TfR2, craOum3aiis 1i€i MOJEKYIH TpaHC(hepruHOM Oyne MATPUMYBATH LEW CUTHA.
3HKeHHS piBHIB TpaHchepuHy Oyae 3HWKYBaTH 1€ CHUTHAN, 3MEHIIYIOYH
EKCIIPECIIO TeTICUIMHY Ta 301IbIIYI0UN aOCOpOIIito 3aii3a.

[TeuinkoBi 3amacu 3aJi3a TaKoK MOXKYTh OpaTH y4acTh Yy pEryJitOBaHHI CUHTE3Y
TeTNCUJIMHY MIJIIX0M 3MiHM TToBepxHeBoi excnpecii TfR1 y rematorurax [11]. Huzbki
PIBHI BHYTPIIIHBOKIITHHHOTO 3aji3a 30UIblIyI0Th piBeHb ekcmpecii TfR1 Ha
MOBEPXHI KIITHHHU, POOJIAUN IF0 MOJIEKYJy OUIbIN AOCTYIHOW a0 B3aemojii 3 HFE.
[TinBumeni piBai TfR1 moxyTh Takoxk edexTuBHO nepemaratd TfR2 y KoHKypeHITi
3a 3B’S3yBaHHSA 3 TpaHcpepuHoM, OcKkuIbku TfR2 Mae cHnopigHeHiCTh 0
TpaHncepuny mnpubnuzHo y 25 paziB menmry, HDK TfR1. Iloennanuit edekr
BUPAKAETHCS 3MEHILICHHSIM CHUTHANy N0 NPOAYKYBaHHS TENCHAWHY, KOJIM 3amacu
3aJTiza y remaronurtax Hu3bKi. [IpoTriekHne BiOyBaeThCs KOJIM 3almacy 3ajli3a BUCOKI 1
ekcrpeciss TfR1 Ha moBepxH1 KIITHHH 3HMKEHA. ToMy, eKCIpecisl Terncuanny, Oyae
PETYIOBAaTUCS LUIIXOM MO€IHAHOTO €(deKTy PiBHIB TpaHC(hEpHHY, SIKI BU3HAYAIOThH
BUKOPHCTAHHS 3aJ113a OpPraHi3MOM Ta HOTro 3amacH y TernaToluTax.

HasBHicte aBOX mapanensHux nuisxiB (oauH notpedye HFE, a inmmit TfR2)
JUTSL PETYJIIOBAHHS €KCHpecii TenCUANHY MOSICHIOE (EHOTHUIH, IO CHOCTEPIraucs
npu pyiHyBaHHI pi3HMX MoJiekyn. Myrtamii y HFE a6o TfR2 cnpuuunstoTh
MOPIBHSHO M’SIKE€ MEPEBAaHTAXKCHHs 3aJli30M, 3 PIBHAMU TeNCUIUHY HIDKUYUMH, HIK
OYIKYBaHi, aJi¢ SIK1 MOYKJIUBO BUSIBUTH.

MyrTartii remMoroBeNiHy TpPHU3BOAATH 10 Habarato OUIBIIOTO 3aBaHTAXKEHHS
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3aJ1i3a, TpU sIKOMYy aOcopOllisi 3aj1i3a He MOXKe OyTH 3HWIKEHOI, PO3YMIIOYH, IO
reMOIOBENIIH € HEOOXIAHMM Jis MOpOAYKIii rencuauHy. [‘emoroBeniH Moxe
B3a€EMOJISTH 3 KICTKOBUMHU MOP(POTr€HETHUYHUMHU OUIKOBUMH PELENTOpaMu 1
MOCHWJTIIOBATU CUTHAJ, 110 BUPOOJISETHCS 3B’ A3YBaHHAM JIITaHAY, 10 YOTO 3/aTHI 1HIII
yieHn rpynu RGM. ManoiiMoBipHO, HI0 TEMOIOBENIH BiAIrpa€e TaKy poOJb Y
MPUPOIHUX YMOBax (in vivo), moAiOHO A0 KICTKOBHUX MOP(OTeHETHYHUX MPOTETHIB,
3aIy4eHUX Y MPOIEC eMOPIOHATILHOTO PO3BUTKY. L]e 301/bIrye iIMOBIPHICTH TOTO, 11O
reMOIOBEJIIH BUKOHYE MOJIOHY (DYHKIIIO Y TenaTolUTax IUISXOM IHILIIOBaHHS a0o
MOCWJICHHS IIIJISIXY TPAHCAYKI[l1 CUTHAIY, PEryJIIOI0YM IelICUIMH Y BIAMOBIIb HA PIBHI
Tpancdepuny, 6e3nocepeanro B3aemoairouu 3 HFE, TfR1 a6o TfR2.

BucHoBku

Pe3ynbTaTi npoBeneHUX HaMH JOCHIKEHb epupepudHoi KpOoBl y MAIlI€HTIB 13
XI' cBiguarh, 10 BUBYEHI MOKA3HUKU NEepeOyBald B MeXaxX HOPMaJIbHUX 3HAYEHb
HE3aJIeKHO BiJ] palloHy MPOKUBAHHS.

CepenHi 3HAa4eHHS TOKa3HUKIB KOHIEHTpalli reMorjo0iHy Ta KUIBKOCTI
EpPUTPOLIUTIB y YOJOBIKIB Oynu OuUTbIIMMH, HIK y XiHOK (p<0,05), mpu upomy
cepeHl 3HaYeHHs MOKA3HUKIB KUIBKOCTI JICHKOIMTIB 1 TPOMOOIUTIB y YOJIOBIKIB Ta
KIHOK He Biapi3Hsuch (p>0,05). He BusBIEHO TeHAEPHOI JOCTOBIPHOI PI3HUII MK
CepeNHIMHM 3HAYEHHSMH TOKa3HMKIB mepudepuynoi kposi y mamieHtiB [ 1 I rpyn
(p>0,05).

[Tokazuuku Bmicty 3C, HT3 ta Bmicty T® kpoBi y naitieHTiB 13 XI' nepedyBanu
B MeXXax HOpMaJIbHUX 3HadyeHb, a nokasHuku 333C, H33C, Bmictry OH
nepeBuiyBaii Hopmy. Cepenni 3HaueHHs nokasHukiB 3C, HT3, Bmicty ®H vy
YOJIOBIKIB OyJIM OUTbIIMMU, HIXK Y KIHOK (p<0,05), a cepeqHi 3HAUEHHS MOKAa3HUKIB
333C, H33C Ta Bmicty T® Oyau menmmmu (p<0,05).

Cepenni 3naveHHss mnokasHukiB 333C, H33C i1 Bmictry Td y xurenis
BHUCOKOTIPHUX paiiOHIB OyJIM MEHIIUMH, HIX y kHUTeliB piBHHUX (p<0,05), a cepeani
3HaueHHs nokasHukiB Bmicty 3C, HT3, Bmicty ®H Oynu, BianoBiAHO, OUIBIINMHU
(p<0,05). OTtpumani HaMu pe3yJbTaTH OYEBHUJIHO € HACIIJKOM BIIMIHHOCTEH Y
TpaluLifAX XapyyBaHHA. MOXHa BHUCIOBUTH MPUIIYIICHHS, [0 MEIIKaHII
BHUCOKOTIPHUX PAalOHIB OUIBIIE CTIOKUBAIOTH MPOAYKTIB TBAPUHHOTO TMOXO/KEHHS, a
KUTEN PIBHUHHUX PAOHIB - POCIIMHHOTO.
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Abstract. The problem of treatment of chronic gastritis in servicemen, as one of the most
common diseases of the gastrointestinal tract, is especially relevant in the light of the evidence on
the determining role H. pylori infection in the progression of the disease and its complications. The
11l European Multicenter Resistance Survey of H. pylori, which covered from 18 countries of the
European Union with the inclusion of 2204 strains of H. pylori, is of considerable interest.

In conducting research, the authors used: bibliographic method, mathematical and statistical
and cost-effectiveness method, descriptive modeling, structural and logical method of research.
Statistical analysis of the obtained results were made using Statistica 6.0 (StatSoft Inc., USA). The
results were considered statistically reliable at p<0,05.

Some ideas of iron metabolism in an organism and pathogenetic mechanisms of clinical and
laboratory symptomps are briefly presented. This review deals with up-to-date methods of the
laboratory diagnostics of chronic gastritis. Some ideas of iron metabolism in an organism and
pathogenetic mechanisms of clinical and laboratory symptoms are briefly presented. A conclusion
is drawn about the integrated approach to the diagnostics of chronic gastritis diagnostics in
Transcarpatia. We discuss the pathogenic mechanisms of symptoms and syndromes in patients with
chronic gastritis.

Key words: chronic gastritis, iron metabolism, peripheral blood, clinic, Transcarpatia.
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Abstract. For the first time geobotanical researches of aquatic and coastal-aquatic vegetation
on separate sections of the Styr river were carried out. According to the results of research, 125
species of higher vascular plants from 75 genera and 38 families have been described in the
selected taxa. In the species composition of the most common 7 families are: Poaceae (11 genera),
Potamogetonaceae (10 genera), Asteraceae (9 genera), Cyperaceae (8 genera), Polygonaceae (8
genera), Ranunculaceae (6 genera), Salicaceace (6 genera). These species of these families are
46,4%. The following genera are dominant: Potamogeton (9 genera), Salix (6 genera), Juncus,
Rumex i Carex (5 species each), 8 genera — adventitious plants, the rest represent the aboriginal
flora of Rivnenska oblast. Geobotanical studies have identified 14 plant communities. Coastal-
aquatic vegetation is mainly formed from Glycerietum maximae, Lemnetum minoris, Lemno
minoris-Spirodeletum polyrrhiza, Potametum perfoliati, P. pectinati ma Sparganietum erecti. The
species composition of the lower reaches of the river is especially rich (71,2% of species). The state
of populations of 6 rare species is characterized by coenopopulation studies. For the first time in
Rivnenska oblast, a highly vulnerable species of Batrachium rionii was found, which is included in
the Red List of aquatic macrophytes of Ukraine. Comparative analysis of different sections of the
river makes it possible to assess the hydrophilic flora, to develop optimal ways to protect rare and
typical plants and their groups.

Key words: section of the river, floristic wealth, coastal-aquatic vegetation.

Introduction. Increasing of anthropogenic pressure on aquatic ecosystems
causes a noticeable transformation of the phytocomponent, which depends on the
quality of their aquatic environment. An important part of freshwater biocenosis is
aquatic and coastal-aquatic vegetation. According to the EU Water Framework
Directive, the study of autotrophic aquatic organisms is envisaged to assess the
ecological status of hydroecosystems (EU Directive, 2006).

Traditionally, considerable attention of scientists was focused on the floristic
research of hydroecosystem (Zub, 2000; Chorna, 2001; Sadchikov & Kudrjashov,
2004; Tolochyk & Volodymyrets, 2018), peculiarities of distribution of macrophytes
(Dubyna et. al., 1993; Chambers, 2008). Much of the work concerned research on the
nature of overgrowing of reservoirs and streams, the composition and structure of
vegetation, its dynamics and production processes (Papchenkov, 2003; Egertson et.
al., 2004; Pyrina & Lyashenko, 2005; Costanza et. al., 2007; Chao et. al., 2014;
Pasichnaja et. al., 2015; Prokopchuk & Hrubinko, 2016). In recent years,
comprehensive studies of the hydroflora, the study of anthropogenic changes in
aquatic ecosystems, the protection of reservoirs, coastal areas, their rare species and
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cenoses have been intensified. Currently, the relevance of research is due to the need
to study the level of exploitation, protection and reproduction of aquatic ecosystems
(Brannen & Bielak, 2004; Gilvear et. al., 2013; Trebilco et. al., 2013; Deng et. al.,
2015; Kopylov et. al., 2018). The natural vegetation acts as an objective source of
information about the processes that take place in rivers (Dubyna, 1996, 2006;
Papchenkov, 2001; Pyrina & Lyashenko, 2005; Clayton & Edwards, 20006).
Particularly relevant today is the problem of studying the flora of freshwater
ecosystems, which plays a major role in the ecological balance and self-purification
of water bodies. Works of both foreign and domestic botanists, hydrobiologists and
ecologists are devoted to the study of hydrophilic flora (Chorna, 2001; Gryb et. al.,
2003; Fedorchyk, 2005; Baranovsky et. al., 2006; Cronin et. al., 2006; Chambers et.
al., 2008; Maemets et. al., 2010; Belyakov et. al., 2017).

In the study of higher aquatic vegetation of Ukraine there are five stages:
floristic, ecological-typological, ecological-coenotic, complex research, sozological
and several scientific areas, including floristic (Dubyna, 2006). Many years of
research are presented in the collective monograph of Ukrainian, Czech and Slovak
scientists (Dubyna et. al., 1993). Subsequent lists of macrophyte species were given
in the works (Zyb, 2000; Chorna, 2001; Fedorchyk, 2003; Musienko & Ol'hovych,
2004; Dubyna, 2006). Fragmentary information on the species composition of the
hydrophilic flora of Rivne region was published by Volodymyrets V.O. and
Grohovska Yu. R. (Grohovs'ka &Volodymyrets, 2015). The study of the species
composition and ecological characteristics of higher aquatic plants guarantees an
adequate assessment of river water quality and is important for assessing the general
condition of aquatic ecosystems. Therefore, the study of the species composition of
the hydrophilic flora of the Styr River is relevant, as these data can be used in
phytomonitoring studies.

The aim of our study was to study the species composition of the hydrophilic
flora of the middle and lower reaches of the Styr River.

Material and methods. The object of the study are separate sections of the Styr
River within the Rivne region. Analysis and evaluation of the hydrophilic flora of the
Styr River were carried out in the following areas: floristic, geobotanical and
coenopopulation. The classification of Magnoliophyta is given by the system APG IV
(APG, 2016), a group of adventitious plants by J. Kornas (Kornas, 1968), the names
of species are presented using the database The Plant List (The Plant List, 2013). The
field and analytical research methods were used in the research process.

Results and discussion. The middle course of the studied river is formed by
Cretaceous rocks, the surface is very denuded and wavy, covered with forest
thickness, in some places on its high sections limestone outcrops can be observed.
The lower course is a plain with large swamps, where a significant forest cover is
formed on sandy soils, there is a deep occurrence of Cretaceous marls in its western
part and shallow - in the east, which significantly affects the landscape and conditions
of formation of the Styr hydroecosystem (Gerenchuk, 1975).

The individual parts of the basin differ in the characteristics of water-bearing
rocks, feeding conditions, interconnection and discharge of groundwater of the entire
thickness of sediments. There is a hydraulic connection between the groundwater of
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these aquifers. Almost all aquifers in the basin are used for water supply
(Nacional'nyj atlas Ukrajiny, 2007).

According to the results of field research in the surveyed areas of the Styr River
within the Rivne region, 125 species of higher vascular plants from 75 genera and 38
families were identified. In this list, 6,4% of the total identified species composition
(8 species) are adventitious plants, namely: Acorus calamus, Bidens frondosa,
Echinocystis lobata, Elodea canadensis, Juncus tenuis, Salix fragilis, Xanthium
albinum, Zizania latifolia, the rest represent flora of Rivne region.

In the species composition of the hydrophilic flora, the most common are 7
families, namely: Poaceae (11 species), Potamogetonaceae (10 species), Asteraceae
(9 species), Cyperaceae (8 species), Polygonaceae (8 species), Ranunculaceae (6
species), Salicaceace (6 species), is show in Figure 1.

-+ Poaceae

r. Asteraceae

B Potamogetonaceae
m Cyperaceae

= Poliygonaceae

t Ranunculaceae

-Salicaceae

Figure 1. Dominant families of hydrophilic flora, %

These species of these families account for 46,4% of the total number of species,
and the most common genera are: Potamogeton (9 species), Salix (6 species),
Juncus, Rumex and Carex (5 species each).

For the first time we conducted geobotanical studies of aquatic and coastal-
aquatic vegetation of the middle and lower reaches of the Styr River. As part of the
selected taxa identified 125 species within 14 plant groups (Table 1).

Table 1. Plant groups of individual sections of the Styr River

Name of plant groups Minimum and maximum values
Number of Projective | Area (sq.m)
species,pcs. | coverage, %
Butomo- Alismatetum plantaginis-aquaticae 8-9 45-50 20-55
Butomo- Sagittarietum sagittifoliae 7-10 45-80 20-60
Ceratophylletum demersi 7-9 40-75 70-120
Elodeetum canadensis 9-12 30-60 35-90
Glycerietum maximae 8-10 50-100 70-180
Glycerietum fluitantis 8-10 55-95 30-45
Hydrocharitetum morsus-ranae 9-12 60-80 70-170
Hydrocharito-Stratiotetum aloides 11 45-55 70-130
Lemnetum minoris 11-15 70-85 120-220
Lemnetum trisulcae 11-14 50-70 140-180
Potameto natantis- Nymphaeetum candidae 7-9 70 140
Potametum pectinati 7-10 40-80 30-120
Ricciocarpetum natantis 11 60 25
Spirodeletum polyrrhizae 10-13 60-85 150-200
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It 1s known that the ecological capacity of the aquatic environment of the Styr
River is provided by well-developed meadow-swamp floodplains in its old rivers, as
well as phytomass of higher aquatic vegetation. Typical natural plant groups of river
floodplains are floodplain meadows, located mainly in their riverbeds and central
parts, as well as swampy floodplain meadows located in their terraced and
intergovernmental depressions (Korotun & Korotun, 1996). These groups have a
characteristic species composition of higher aquatic and coastal-aquatic vegetation.

It is established that on a site of the river near the village of Verben of Demydiv
district, submerged aquatic plants are mainly represented by Potamogeton crispus, P.
compresus, P. perfoliatus, Stuckenia pectinata (group Potametum perfoliati, P.
pectinati) with a projective cover of 35-50%, closer to the shore there is Batrachium
circinatum (group Batrachietum circinati) — projective coverage up to 50%. Among
free-floating unrooted plants, significant areas are occupied by Lemna minor,
Spirodela polyrrhiza, Staurogeton trisulcus (group Lemnetum minoris, Lemno
minoris-Spirodeletum polyrrhizae) with a projective cover of up to 70%, smaller
areas are represented by the Lemno-Hydrocharitetum morsus-ranae group.

Coastal and aquatic vegetation is represented by a significant species
composition. The largest area is occupied by Glyceria maxima (group Glycerietum
maximae) with a projective coverage of 85-95%. Local thickets form Carex rostrata
and C. vesicaria, Phalaroides arundinacea, Typha angustifolia, Sparganium erectum,
Mentha aquatica, the projective cover of which was up to 60-75%. Occasionally
there are groups of Sagittaria sagittifolia, Sium latifolium, Berula erecta, Rorippa
amphibia, Rumex hydrolapathum, which do not occupy large areas. Coastal-swamp
species are most pronounced Galium palustre and Persicaria hydropiper with a
projective coverage of 35 to 60%.

In the section of the river near the village of Torhovytsia, Mlyniv district, the
following species of submerged aquatic plants predominate: Potamogeton
perfoliatus, P. lucens, P. crispus, Stuckenia pectinata (group Potametum perfoliati,
P. lucentis, P. crispi, P. pectinati), projective cover is 15-30%, rare sparse thickets of
Ceratophyllum demersum and Myriophyllum verticillatum. Groups of free-floating
unrooted plants are most often formed by Lemna minor and Spirodela polyrrhiza
(groups of Lemnetum minoris, Lemno minoris-Spirodeletum polyrrhizae),
Hydrocharis morsus-ranae is less common, projective coverage is 50-60%. Among
floating rooted plants, Nuphar lutea and Persicaria amphibia thickets with a
projective cover of 2-5% sometimes occur. Coastal-aquatic vegetation is widespread
in all sections of the studied river, except for the steep banks. The main role in its
formation is played by such species as Glyceria maxima (group Glycerietum
maximae), projective cover is up to 80%, Phalaroides arundinacea with projective
cover 45-60% and Carex rostrata, C. acutiformis, whose projective cover is defined
in the range from 35 to 50%. Locally occur Sagittaria sagittifolia, Bidens cernua,
Rumex hydrolapathum, Sparganium erectum, Berula erecta, the projective cover of
which is 30-65%, in some areas well-defined thickets of Sparganium emersum with a
projective cover of up to 50-75% and adventitious species Zizania latifolia, 35-40%.
In coastal-swamp species, thickets of Agrostis stolonifera, Potentilla anserina,
Rorippa palustris, Galium palustre, and occasionally — Agrostis gigantea and
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Veronica anagalloides are marked. The left bank of the river is dominated by woody
thickets with Salix cinerea and S.triandra.

The hydrophilic flora in the section of the river near the village of Nove is
largely similar to the area within the village of Torhovytsia. However, of the
submerged aquatic plants, Potamogeton lucens and Stuckenia pectinata, play the
largest role, the projective cover of which in some areas reaches more than 50%.
Among floating rooted plants, Nuphar Ilutea and Persicaria amphibia with a
projective cover of up to 10% are more common, while Hydrocharis morsus-ranae
are practically undefined. A characteristic feature of the described section of the river
is the presence in the coastal strip of woody thickets of Salix cinerea, S. fragilis and
S. triandra, as well as Alnus glutinosa, among which the grass layer is dominated by
Urtica dioica and Galium aparine, often Calystegia sepium. Coastal aquatic plants in
such areas are represented by Scutellaria galericulata and Phragmites australis.

On the section of the river near the village of Zabolottia (Polonne) the swamp
hydrophilic flora was the poorest, especially aquatic. In the groups of submerged
aquatic plants, the most common coenoses are Ceratophyllum demersum, the
projective cover of which was up to 10%, Elodea canadensis, projective cover up to
3%, Potamogeton spots are rare. Free-floating unrooted plants in the coastal zone are
identified Lemna minor, Staurogeton trisulcus, Spirodela polyrrhiza, total projective
cover from 30 to 40% (group Lemnetum minoris, Lemno minoris-Spirodeletum
polyrrhizae). Among the floating rooted plants, sparse Nuphar lutea thickets with a
projective cover of up to 3-5% are rare. In the formation of coastal aquatic
vegetation the greatest coenotic role is played by Glyceria maxima (group
Glycerietum maximae), the projective cover of which is up to 85%, Phalaroides
arundinacea with a projective cover of 40-65%, Carex elata — up to 60%, in some
areas Phragmites australis (group Phragmitetum communis) and Rorippa amphibia.

The hydrophilic vegetation on the section of the river near the discharge of
industrial wastewater of the Rivne nuclear power plant is similar. However,
submerged aquatic plants are identified in small numbers: rare sparse thickets of
Potamogeton perfoliatus and Stuckenia pectinata (projective cover 3-5%),
Ceratophyllum demersum with projective cover up to 5% is more common. Among
the free-floating unrooted plants, Lemna minor, Staurogeton trisulcus, Spirodela
polyrrhiza are scattered, the total projective cover of which is from 15 to 20% (group
Lemnetum minoris, Lemno minoris-Spirodeletum polyrrhizae). From floating rooted
plants, Nuphar lutea grows singly or in small groups. The greatest coenotic role in
the formation of coastal-aquatic vegetation is played by Carex elata, projective cover
35-40%, Glyceria maxima (group Glycerietum maximae) with projective cover up to
35%, Sparganium emersum, projective cover 35-60%. Scattered, small spots, there
are thickets of Phalaroides arundinacea, Phalaroides arundinacea, Phragmites
australis, Rorippa amphibia, Eqisetum palustre, Bidens frondosa, Mentha aquatica,
Glyceria fluitans, Sagittaria sagittifolia. Shrub thickets Salix purpurea, S. viminalis,
Frangula alnus are widespread in the coastal zone, between which (projective
coverage up to 50-85%) Urtica galeopsifolia, Rorippa sylvesrtris, Echinocystis
lobata, rear is Calystegia sepium, Ranunculus repens, Myosoton aquaticum, Stachys
palustris.
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On the section of the river near the village of Babka the vegetation turned out to
be more diverse. Submerged aquatic plants are primarily represented by different
species of Potamogeton perfoliatus, P. lucens, Stuckenia pectinata (well-defined
groups of Potametum perfoliati, P. lucentis, P. pectinati), he projective cover of
which is 35-70% and Elodea canadensis and Ceratophyllum demersum projective
coverage is up to 10%. Free-floating unrooted plants are represented by groups
Lemnetum minoris, Lemno minoris-Spirodeletum polyrrhizae, the total projective
cover of 15-25%, which is common in the coastal strip of the river, occasionally there
are sparse thickets of Hydrocharis morsus-ranae. Of the floating rooted plants,
Nuphar lutea thickets, projective cover up to 30%, are rare. Coastal-aquatic
vegetation i1s formed almost throughout the study area. The largest areas are
occupied by Glyceria maxima (group Glycerietum maximae), Phalaroides
arundinacea, Phragmites australis, Sparganium erectum (group Sparganietum
erecti), Mentha aquatica, Bidens frondosa and B. tripartita, locally distributed are
thickets Butomus umbellatus, Carex acutiformis, C. elata, C. rostrata, Typha
latifolia. The phytocenotic role of other coastal-aquatic species is insignificant,
although most have a high frequency of occurrence. In some areas the local thickets
of Salix purpurea are well expressed, the projective cover is from 65 to 90%.

The vegetation on the section of the river near the village of Sopachiv turned out
to be poorer, first of all because of its steep banks. Submerged plants are represented
by Potamogeton perfoliatus, P. lucens, P. crispus (group Potametum perfoliati, P.
lucentis, P. crispi), the projective cover of which varies from 15-20% to 50-65%.
Elodea canadensis and Ceratophyllum demersum are scattered, projective coverage
10-20%. Free-floating unrooted plants are represented mainly by Lemna minor and
Spirodela polyrrhiza, occasionally by — Staurogeton trisulcus. Among floating rooted
aquatic plants, Nuphar lutea and Persicaria amphibia with a projective cover of 2-
5% are the most common. Coastal-aquatic vegetation is mainly formed by Glyceria
maxima (group Glycerietum maximae), projective cover 55-85%, Sparganium
erectum (group Sparganietum erecti), projective cover is up to 75%, Rorippa
amphibia and Bidens frondosa, 5% projective. A characteristic feature of this section
of the river is the presence of narrow sandy shoals, on which thickets of Gnaphalium
uliginosum, Potentilla anserina, Ranunculus repens have been identified.

On the river near the town settlement of Zarichne among the submerged aquatic
plants, the most common cenoses involving Ceratophyllum demersum (group
Ceratophylletum demersi), the projective cover of which was 10-25%, of different
species of rhododendrons, where Potamogeton crispus, P. natans, P. perfoliatia, and
Stuckenia pectinata had the largest projective cover (well-defined groups are
Potametum perfoliati, P. pectinati). Elodea canadensis with a projective coverage of
up to 5% is rare. Free-floating unrooted plants on the river section in the coastal zone
are common Lemna minor, Staurogeton trisulcus, Spirodela polyrrhiza, total
projective cover 30-50% (groups Lemmnetum minoris, Lemno minoris-Spirodeletum
polyrrhizae are much less common thickets such as Hydrocharitetum morsus-ranae)
and Stratiotes aloides (group Hydrocharito-Stratiotetum aloides) with a projective
coverage of up to 75%, rarely identified Persicaria amphibia. Of the floating rooted
plants, Nuphar lutea thickets (Potameto-Nupharetum group) are most common, with
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a projective cover of 50 to 85%. More diverse was the coastal-aquatic vegetation, in
the formation of which the largest role is played by Glyceria maxima (group
Glycerietum maximae), G. fluitans (group Glycerietum fluitansis), Carex acutiformis,
C. rostrata (group Carici acutae- Glycerietum maximae), Sparganium erectum
(group Sparganietum erecti), Rumex hydrolapathum, Sium latifolium whose
projective coverage varies between 35-85%. The role of other coastal and aquatic
species was insignificant, and the groups with their participation are local in nature.
Among the coastal-swamp species, the largest areas are occupied by Bidens
tripartita, Mentha aquatica, Galium palustre.

A similar species composition of vegetation was observed in the area of the river
near the village of Ivanchytsi. However, Nymphaea candida and Potamogeton
natans are well expressed in the plant, with a projective coverage of up to 15%
(Potameto natansis-Nymphaeetum candidae group), Batrachium rionii, projective
coverage of up to 80% (Batrachietum rionii group) and Hippuris vulgaris, 65% group
Hippuritetum vulgaris. From coastal-water and coastal-swamp groups in this area
thickets of Rumex hydrolapathum and R. maritimus, Eleocharis palustris, Juncus
compressus, Sparganium emersum, Ranunculus flammula, Rorippa amphibia are well
expressed. In a large part of the coastal part of the river there are common shrubs
with the participation of various species of Salix, among which the greatest
phytocenotic role is played by S. purpurea and S. triandra, the total projective cover
of which is 75-90%.

As a result of coenopopulation studies of individual sections of the Styr River,
we obtained data that determine the condition of populations of rare species:
Pulicaria vulgaris, Hippuris vulgaris, Batrachium rionii, Nymphaea candida (old
river), Batrachium circinatum (Verben village), Potamogeton gramineus (Ivanchytsi
village). For the first time in Rivne region, the species Batrachium rionii, was found,
which is included in the Red List of Aquatic Macrophytes of Ukraine and is a highly
vulnerable species (Tolochyk & Volodymyrets’, 2018). Rare species of higher aquatic
and coastal-aquatic plants of Rivne region were partially studied by Volodymyrets
V.0., Grohovska Yu. R. and Konontsev S. V. (Grohovs'ka et. al., 2013).

In recent decades, the vegetation of the river ecosystem has tended to intensify
the transformation processes caused by the high level of erosion, plowing,
agricultural use of the basin.

The species composition of the hydrophilic flora in different parts of the Styr
River differs, but there are some species that are characteristic only of a certain study
area. Thus, the species composition of the hydrophilic flora of the river near the
village of Verben of Demydiv district had 65 species. However, only here were found
Batrachium circinatum, Glyceria notata, Potamogeton compresus, Cicuta virosa, as
well as a representative of aquatic mosses — Ricciocarpus natans  (family
Ricciaceae).

On the section of the river near the village of Torhovytsia of Mlyniv district
46,4% (58 species) of the entire species species, including Agrostis gigantea, Zizania
latifolia, Myriophyllum verticillatum, Scrophularia umbrosa have been identified
only in this locality. Slightly poorer species composition of hydrophilic flora is in the
area near the village of Nove. Only 51 species were found here.

ISSN 2663-5712 110 www.sworldjournal.com


http://www.fundacionlasalle.org.ve/userfiles/8-manuscrito%2085-88.pdf
http://www.fundacionlasalle.org.ve/userfiles/8-manuscrito%2085-88.pdf

~ =
SWorldJournal [ssue 16 /Part 1 { Ve
S

Within the Volodymyrets district, the hydrophilic flora is represented by 87
species (69,6%), among which Leersia oryzoides, Thalictrum lucidum, Echinocystis
lobata, Epilobium tetragonum were found only in this study area. It should be noted
that the highest indicator of species composition is determined near the village of
Babka, where there are 75 species, and the poorest is the area near the village of
Zabolottia (30 species).

The largest number of species (89 or 71,2% of the total species composition)
was found in the section of the river between the town settlement of Zarichne and the
village of Ivanchytsi of Zarichne district. Among them are Juncus tenuis,
Potamogeton friesii, P. natans, P. gramineus, Ranunculus flammula, Stellaria
fennica, Hippuris vulgaris, Pulicaria vulgaris and others. Especially rich in species
diversity is the area near the village of Ivanchytsi, where the river forms an old river.
Only here the following species were found: Nymphaea candida, Potamogeton
friesii, Carex riparia, Eleocharis acicularis, Schoenoplectus lacustris, Juncus tenuis,
Batrachium  rionii, Ranunculus flammula, Hippuris vulgaris, FEupatorium
cannabinum, Pulicaria vulgaris. It was here that Batrachium rionii was found. A
comparative analysis of different sections of the river is made, which makes it
possible to assess the hydrophilic flora, to isolate and determine its uniqueness.

Conclusions.

Comprehensive research has made it possible to characterize the floristic
richness of the Styr River hydroecosystem, compare individual study areas, identify
natural areas, assess the degree of transformation of vegetation and propose measures
to preserve and restore natural ecosystems in the river basin. The study of
hydrophilic flora will create an ecological network of local and regional level, to
develop optimal ways to protect rare and typical plants and their groups.
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Anomauin. Bnepue npogedeni 2e000maHiyHi 00CIIONCEHH. 80OHOI Ma NPpUOEpel’cHO-800HOL
pocaunHocmi Ha okpemux Oinsankax p. Cmup. Aumaniz ma oyinxka 2iopoginenoi gropu  piuku
300lCHeHI 3a (IoOpUCMUYHUM, 2e000MAHIYHUM MA YEHONONYIAYIUHUM HANPAMKAMU OOCTIONCEHD.
Bcmanosneno, wo eudosuti cknao 2iopo@inbroi @ropu Ha pisHUX OLIAHKAX PiuKU BiOPI3HAEMbCA,
npome € oKpemi uOU, AKI XAPAKMeEpHi MilbKu OJil Ne8HOi 00cioxcysanoi mepumopii. 3a
pe3yibmamam. npo8eOeHUx NOabOBUX OO0CHIONCEHb Y CKAAOI BUOLIEHUX MAKCOHI8 onucauno 125
8U0I6 GULYUX CYOUHHUX POCIUH i3 75 podie ma 38 pooun. Y euoosomy cknadi maunowupeniui 7
pooun.: Poaceae (11 6uois), Potamogetonaceae (10 sudis), Asteraceae (9 6udis), Cyperaceae (8
suodis), Polygonaceae (8 6uodis), Ranunculaceae (6 6udis), Salicaceace (6 6udis). 3aznaueni uou
yux pooun cmanoeramo 46,4%. Cepeo euznaveHux poodie oominawmuumu €: Potamogeton (9
suais), Salix (6 euoig), Juncus, Rumex i Carex (no 5 6udis). 6,4% (8 6udis) — ad6eHmMu8Hi poCciunu:
Acorus calamus, Bidens frondosa, Echinocystis lobata, Elodea canadensis, Juncus tenuis, Salix
fragilis, Xanthium albinum, Zizania latifolia, pewma npedcmasnsiroms abopucenny @ropy
Pisnencokoi oonacmi. Bcmanoeneno, wo 6 ekocucmemi piuku npociioko8yEMbCs MeHOeHYisl 00
nocunienHss — mpancopmayiinux — npoyecie. Y  pesyromami  npogedeHoi  2e000mauiuHoi
xapakmepucmuku 6uoinieHo 14 pociunumux yepynosamv. /[nsi cepeOHboi meuii piuKu XapakmepHi:
Batrachietum circinati, Glycerietum maximae, Lemnetum minoris, Lemno minoris-Spirodeletum
polyrrhizae Potametum perfoliati, P. Pectinati. ¥ womupbox cmeopax HuxcHvoi meuii ciopogintbna
¢nopa susasunrace 6ioHiwow. IlpubepedrcHo-600HA POCIUHHICMb, 6 OCHOBHOMY, YMBOpPeHd
Glycerietum maximae, Lemnetum minoris, Lemno minoris-Spirodeletum polyrrhiza, Potametum
perfoliati, P. pectinati ma Sparganietum erecti. IIpome ocobiuso dacamoio pi3HOMAHIMHICMIO
8UO0B020 CKIAOY HUJICHLOI meyii UOLNIAEMbCs OLiAHKA Mixc cmm. 3apiune ma c. lsanuuyi.
Hatibinowy naowy s3aiimaroms Batrachietum rionii, Carici acutae-Glycerietum maximae,
Ceratophylletum demersi, Glycerietum fluitansis, G. maximae, Hippuritetum vulgaris,
Hydrocharito-Stratiotetum aloides, Lemnetum minoris, Lemno minoris-Spirodeletum polyrrhiza,
Potameto-Nupharetum, Potameto natansis-Nymphaeetum candidae, Potametum perfoliati, P.
pectinati, Sparganietum erecti. Y pe3ynomami yeHONONYIAYIUHUX OOCTIOHNCEHb OKPeMUX OLIAHOK
PpiuKyu Ompumaui 0awi, wo 8UHa4armMs cman nonyaayit 6 papumemuux eudis: Pulicaria vulgaris,
Hippuris vulgaris, Batrachium rionii, Nymphaea candida (cmapuys); Batrachium circinatum (c.
Bepoenv); Potamogeton gramineus (c. Ilsanuuyi). Bnepwe na Pisnenwuni 3uavioenui
cunvHogpaznueuil  euo Batrachium rionii, axuti 6iOHecenuti 00 Yep8oH020 CRUCKY B0OHUX
maxpogimie Yrpainu. 71,2% 6uoie 6uaeieHo Ha HUNCHIU meyii piuKu, HAUNOWUPEeHIuUMY cepeo
Hux €: Juncus tenuis, Potamogeton friesii, P. natans, P. gramineus, Ranunculus flammula, Stellaria
fennica, Hippuris vulgaris, Pulicaria vulgaris ma inwi. Hatipisnomanimuiulor euznavena OiisAHKaA,
Oe piuka ymeopioe cmapuyro. Jluwe mym Oynu eusgnreni maxi euou: Nymphaea candida,
Potamogeton friesii, Carex riparia, Eleocharis acicularis, Schoenoplectus lacustris, Juncus tenuis,
Batrachium rionii, Ranunculus flammula, Hippuris vulgaris, Eupatorium cannabinum, Pulicaria
vulgaris. TlopisHsanbhuti ananiz pizHux OULISAHOK DPIYKU OAE MONCIUBICMb OYIHUMU 2I0POQinbHY
@nopy, po3podoumu onmMuMAaIbHI WIAXYU OXOPOHU PIOKICHUX | MUNOBUX POCIUH MA iX YePYNOBAHD.

Knrowuosi cnosa: oinsinku piuxu, 8udosutl CK1aod, npubepedcHo-600Ha pOCIUHHICID.

Crarrs Binpasiena: 25.11.2022 p.
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The article presents the results of studying the age-related dynamics of the content of
phosphorus compounds in tissues. The age-related dynamics of adenine nucleotides in the liver of
animals shows that in the liver of chickens of both breeds, the content of adenine dinucleotides
increases with age, reaching the maximum level in the Plymouth breed up to three months, and in
New Hampshire up to six months. In the first, the content of adenine nucleotides at the early stages
of ontogenesis was significantly higher, but in the following age periods, the indicators by breed
converged. The level of NF in the liver of Plymouth chickens at the early stages of ontogenesis was
significantly higher than that of New Hampshire chickens. Until the age of two years, the content of
NF in the liver of chickens of both breeds was determined at approximately the same level. The
content of KrF increased with age to a greater extent in the tissues of fast-growing chickens. The
exceptions, as before, were Plymouth chickens, in which, despite relatively slow growth, the content
of KrF in muscles was determined at approximately the same level as in white Plymouth chickens,
which had the most intensive growth. The total content of phosphorus compounds
(FPK+ATP+ADP+CrF+NF) was the highest, as expected, in the muscles of intensively growing
animals. The conducted studies showed that in most cases there is a direct relationship between the
intensity of growth and the level of energy-rich phosphorus compounds in the tissues - intensive
growth correlates with a high level of macroergy. These processes in body tissues are integrated
and condition each other.

Key words: phosphorus compounds, poultry, energy, synthesis, muscles, metabolic processes.

He growth of the animal's body is primarily protein synthesis, which is possible
only with a certain amount of energy. Synthesis reactions are impossible without
energy entering the system. ATP is a universal donor of energy in tissues. Delivering
energy to synthesis reactions, ATP in these reactions breaks down into ADP and
H3POA4. It is known that the human body uses about 0.5 kg of ATP per day just to
carry out the glycokinase reaction. And the more intensively the metabolic processes
are carried out, the more active the protein synthesis is, the higher the expenditure of
energy that provides these reactions, the faster the phosphorylation reactions that
restore the used ATP should proceed.

As a result of hard work of breeders, wonderful breeds of farm animals have
been created. Each breed has certain qualities that are beneficial to humans. Thus,
dairy and meat breeds were created among cattle, numerous breeds of sheep differ in
productivity, some breeds of chickens were improved in terms of early maturity and
egg production, others developed meat qualities. Plymouth and New Hampshire
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chickens differ significantly from each other. The first are early-ripening and egg-
bearing, and the second are late-ripening, with well-defined meat qualities.

The age-related dynamics of the content of phosphorus compounds in tissues
was monitored in the studied chickens of both breeds. Some and other animals were
studied at the age of 1, 30, 60, 90, 180, 210 and 720 days.The content of FPK
(phosphopyruvic acid), 3-FGA (3-phosphoglyceraldehyde), KrF (creatine phosphate),
ATP+ADP (adenosine triphosphoric acid + adenosine diphosphoric acid) and NF
(inorganic phosphate) was determined in the liver and thigh muscles of chickens. The
age-related dynamics of adenine nucleotides in the liver of animals shows that in the
liver of chickens of both breeds, the content of adenine dinucleotides increases with
age, reaching the maximum level in the Plymouth breed before three months, and in
New Hampshire up to six months. In the first, the content of adenine nucleotides in
the early stages of ontogenesis was significantly higher, but in the following age
periods, the indicators for breeds converged.

The level of NF in the liver of Plymouth chickens at the early stages of
ontogenesis was significantly higher than that of New Hampshire chickens. Until the
age of two years, the content of NF in the liver of chickens of both breeds was
determined at approximately the same level[1, 4, 8].

According to the results of our research, it can be assumed that in the
mitochondria of the liver of Plymouth chickens at the early stages of postnatal
development, the processes of oxidative phosphorylation, and therefore ATP
resynthesis, proceed more intensively than in later mature New Hampshire chickens|
5, 10].

It is possible to draw conclusions about breed differences in the course of
glycolysis reactions in the liver of animals based on the content of the metabolites of
these reactions in the tissues - 3 FHA and FPK. Table 1 shows the results of research
on the liver of chickens during the period of their most intensive growth.

Table 1 - Age-related dynamics of 3-FGA and FPK in the liver of chickens

Age in | Plymouth New Certainty | Plymouth New Certainty
days Hampshire | difference Hampshir | differences
S e
30 3,96+0,53 | 6,79+0,67 p 0,02 |3,51+0,32 | 4,8840,25 | p 0,01
60 4,34+0,42 | 2,56+0,32 p 0,02 | 3,57+0,10 | 3,88+0,57 p 0,1
90 5,54+0,38 | 2,36+0,18 p 0,01 4,04+0,38 | 3,38+0,44 p 0,1

The difference in 3-FGA indicators is reliable. CertaintyChanges of the FPK are
of an unreliable nature. It is possible that in Plymouth chickens, FPK, which was
formed in glycolytic reactions, was more intensively oxidized in the tricarboxylic
acid cycle. In this case, even with the active formation of FPK, the level of this
component in the tissues could remain relatively low.

With age, the content of CrF in the muscles of chickens of both breeds increased
significantly, and in chickens of the Plymouth breed, the content of CrF rapidly
increased, reaching the maximum level by the age of three months, and in New
Hampshires this process occurred more slowly[2, 6, 9].
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The content of adenine nucleotides in the muscles of Plymouth chickens grew
much faster and reached its maximum level by the age of three months. The highest
content of ATP+ADP in New Hampshires was noted only at 6-7 months of age.

In the muscles of Plymouth chickens, the content of adenine nucleotides and
CrF during the period of intensive egg laying decreased to a level that is much lower
than that of New Hampshire chickens. This is caused by the fact that in the hens of
the first group, egg-laying occurs more intensively, and in connection with this, the
energy resources of the tissues were depleted.

With different intensity of growth - different speed of reactions of glycolysis and
oxidative phosphorylation. As already established, the intensity of these reactions can
be judged by the level of metabolites - products of these reactions. It follows from
this that by the level of macroergic compounds it is possible to have an idea of the
state of synthesis reactions in the tissues being studied. The following data of our
experiments can serve as confirmation of this position[3, 7].

Experiments were carried out on chickens with different intensity of growth.
Unequal growth rate was ensured due to unequal diet. Plymouth, New Hampshire,
Sussex and Plymouth chickens were under observation. Plymouth and New
Hampshire chickens were raised under normal conditions and received a poor diet.
White plymouths were grown both in conditions of inferior feeding and in broiler
fattening on a complete high-calorie diet. Sussex was grown on the same diet.

During the experimental period, the weight of the animals and their general
condition were taken into account. Upon reaching the age of 30-40 days, as well as
before slaughter at the age of 80-90 days, part of the chickens from the general group
were subjected to biochemical studies.

The weight of the chicks at 90 days of age, as expected, was not the same.
Chickens of the Plymouth breed (experiment II) and Sussex with a full diet at the age
of 3 months had a weight of 1400-1700 g, while the weight of chickens with poor
feeding at this age did not exceed 700 g.

Table 2 - Change in the weight of chickens during the studied period

Breed Weight (in g)
30 days 90 days
With a complete diet:
Sussex 262 1410
Plymouth (experiment II) 241 1700
With an inferior diet:
Plymouth (Experiment I) 195 520
New Hampshire 215 80

As expected, the level of phosphorus compounds depended on the nature of
animal feeding. The highest level of FPK was observed in the liver and muscles of
Plymouth breed chickens (experiment II), the weight of which, in comparison with
animals of other groups, was the highest. And the lowest level of
phosphoenolpyruvate was found in the tissues of New Hampshires, which at the age
of 90 days had the lowest weight.

ISSN 2663-5712 117 www.sworldjournal.com



S
2a N
, | f’/ff?f)
SWorldJournal Issue 16 /Part 1 { ¥
¥ E‘"‘z |";

The dynamics of adenine nucleotides turned out to be no less interesting.
Research has shown that the content of adenine nucleotides in the muscles of fast-
growing chickens was higher than in the tissues of slow-growing chickens. Moreover,
the difference was significant. A somewhat special position was occupied by
Plymouth chickens. Despite the slow increase in weight, the level of ATP+ADP in
their muscles turned out to be relatively high.

The content of adenine nucleotides in the liver of chickens, with the exception of
slow-growing New Hampshires, was determined at approximately the same level. In
general, the age-related changes of adenine nucleotides in the liver of chickens, with
the exception of the Plymouth breed, were quite insignificant.

The content of KrF increased with age to a greater extent in the tissues of fast-
growing chickens. The exceptions, as before, were Plymouth chickens, in which,
despite relatively slow growth, the content of KrF in muscles was determined at
approximately the same level as in white Plymouth chickens, which had the most
intensive growth.

The total content of phosphorus compounds (FPK+ATP+ADP+CrF+NF) was
the highest, as expected, in the muscles of intensively growing animals.

The conducted studies showed that in most cases there is a direct relationship
between the intensity of growth and the level of energy-rich phosphorus compounds
in the tissues - intensive growth correlates with a high level of macroergy. These
processes in body tissues are integrated and condition each other.

With poor feeding, the animal grows slowly, the level of macroergic compounds
in the tissues of such animals is relatively low. It is likely that in this case the
synthesis of protein-enzymes is inhibited, the activity of which ultimately depends on
the intensity of metabolic processes and resynthesis of ATP. Along with this, studies
have shown that Plymouth chickens, even with a poor diet, have a high level of
phosphorus compounds, which, one must think, is a rather valuable feature of
chickens of this breed. using this example, you can once again make sure that the
breed leaves its mark on the metabolism of phosphorus compounds in animal tissues.

Conclusions.

1. Thus, in Plymouth chickens at the early stages of postnatal development, the
processes of ATP resynthesis, and accordingly, oxidative and substrate
phosphorylation, proceed more intensively than in New Hampshire chickens.
However, in the future, the level of macroergic compounds decreases significantly in
egg-laying hens, and, on the contrary, increases in late-ripening New Hampshires.

2. For each breed group, a certain character of exchange processes is inherent,
which was formed under the influence of the conditions of formation of this breed.
The study of these features can be used in selection work for the qualitative
characteristics of the obtained individuals.
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Anomauin. B cmammi HaseOeHi pe3yibmamu 8UBYeHHS 8IKO8Y OUHAMIKU eMicmy ¢ocgopHux
CNnoNyK 6 mKaumuHax. Bixoea oumamixka aodeuinHykieomuoisé 6 neuinyi meapuH cei04umv, wjo 8
neyinyi Kypeu 000X nopi0 emicm AOeHIHOUHYKIeOmuUuodié 3 B6IKOM 3DPOCMAE, 00CA2arYU
MAKCUMATILHO2O PIBHSL Y NOPOOU NAIMYMPOK 00 MPbOX, d 8 Hblo-2eMNUPI8 00 uecmu Mmicsayis. B
nepuiux emicm aOeHiHHYKIeomuoié Ha PAHHIX emanax OHmo2eHe3y OV8 3HAYHO GUYUM, dle 6
HACMYNHI BIKOBI Nepioou NOKA3HUKU 3a nopodamu 30auzunucs. Piseno H® 6 neuinyi xypeii nopoou
NAIMYMPOK HA PAHHIX emanax oumoeene3y 0)68 3HAUHO SUWUM, HIXC V Kypeu Hvio-cemnuup. /lo
0sopiunoeo 6iky emicm H® 6 neuinyi Kypetl 060x nopio 8uzHa4ascs npubIuU3HO HA OOHOMY DIGH.
Buicm Kp® 3 gixom 6 Oinbuiti Mipi 3p0cmag 6 MKAHUHAX WEUOKO POCMYHUX Kypyam. Buxntouenns,
AK 1 pauiwe, CKAa0aiu Kypuama nopoou niiMympox, y aKux, He OUBIAYUCh HA IOHOCHO NOBLIbHULL
picm, emicm Kp® 6 m’s3ax 8u3HA4a8cs npuOIU3HO HA MOMY JC Pi6Hi, K I Y Kypuam nopoou Oinuti
NAIMYMpOK, AKI maau Haubitebwt inmencusnuul picm. Cymapuuil eémicm @ocopHux cnonyx
(DIIK+ATDO+A[D+KpDP+HD) Hatibinow sucokum 0y8, Ak i cridysano ouikysamu, 6 M A3aX
inmeHcusHo pocmyuux meaput. IIposedeni 00CnioxiceHHs NOKA3AaU, WO MINC THMEHCUBHICIIO
pocmy ma pieHem 8 MKAHUHAX Oazamux eHepeier (ocgopHux cnoayk y Oinbuocmi eunaoxis
NPOABIAEMBCA NPAMA 3ATEHCHICIb — IHMEHCUBHULL PIC KOPENIOE 3 BUCOKUM pieHeM Makpoepeis. Li
npoyecu 8 MKAHUHAX OP2AHIZMY THMeZPOBaHi i 00YMOBII0I0Mb 00UH 0OHO2O.

Knruoei cnoea :gpocopni cnonyku, nmuys, enepeis, cunmes, MA3u, Memaooniuti npoyecu.
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Abstract. The shortage and high cost of high-quality meat raw materials, on the one hand,
and the lack of animal protein in diets, on the other, initiated the emergence and rapid development
of a new direction in food production. It consists of a combination of potential food resources of
plant and animal origin, formed on the basis of the processing industries of the agro-industrial
complex, and is aimed at developing a new generation of food products with the implementation of
the principles of food combinatorics. The developed functional composite mixture can be
successfully used in the technology of a wide range of minced products, including enriched and
preventive products for the general population, including children, the elderly, etc. The conducted
economic calculations confirm the effectiveness and expediency of the proposed technological
solutions at the level of profitability of the production of new products of 22.18%.

Key words: inulin, Jerusalem artichoke, hawthorn flour, animal protein, modular
compositions, single minced meat, meat loaves.

Currently, the development of multifunctional additives, including prebiotic
ones, based on modular composites enriched with physiologically active ingredients
in the composition of various types of phytoraw materials is relevant. In this aspect,
special attention is paid to Jerusalem artichoke processing products.

The purpose of the work is to develop recommendations for expanding the range
of enriched emulsified meat products using modular compositions based on plant and
animal raw materials. Dried Jerusalem artichoke concentrate is a high-tech form for
complex enrichment of products with inulin concentrate in a complex with proteins,
macro- and microelements, including biogenic ones - potassium, phosphorus, silicon,
magnesium, as well as vitamins B1, B2, C [1]. The protein composition of the
product is characterized by a variety of amino acids, including essential ones:
arginine, valine, histidine, isoleucine, leucine, lysine, methionine, threonine,
tryptophan, phenylalanine.
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Jerusalem artichoke concentrate is a dry product of the processing of Jerusalem
artichoke tubers according to patent protection technologies while maintaining the
properties of physiologically active components of the original plant material. The
product is recommended for patients with diabetes mellitus, people with diseases of
the cardiovascular system, with lipid metabolism disorders and to ensure the immune
status of the body.

Hawthorn fruit powder was chosen as another phytoproduct for the complex
enrichment of meat products. It enhances blood circulation in the vessels of the brain,
dilates the vessels of internal organs, thereby lowering blood pressure, normalizes
sleep, calms, normalizes sleep, and also normalizes the work of the most important
organ in the human body - the heart. The healing qualities of hawthorn are used in the
treatment of heart failure (especially in older people with impaired blood circulation
of the coronary vessels). The impact of hawthorn is expressed in the improvement of
the general condition, especially in elderly patients, the disappearance of fear of a
heart attack and a decrease in irritability. In addition, hawthorn fruits contain
selenium, which has anti-cancer properties and enhances the body's immunity,
hawthorn is also useful for people suffering from myopia, as it acts as a source of
carotene, as well as vitamin C. There is a positive experience of using whole-ground
hawthorn flour for the production of enriched bakery and confectionery [2-4].

TIPRO 601 from Scanflavour AS (Denmark) was used as a functional animal
protein in the development of a modular composition with phyto raw materials, as it
has proven itself in the production of a wide range of emulsified products (boiled
sausages, sausages, sausages, meat loaves, pates); semi-smoked, boiled-smoked
sausages; whole-muscle products from pork, beef and poultry; chopped semi-finished
products. The protein preparation was obtained from pork skin by successive
implementation of thermal (degreasing, dehydration) and mechanical (grinding)
processes; helps to improve the consistency, juiciness and presentation of meat
products; stabilizing and increasing the stability of minced emulsions; reducing the
formation of broth-fat edema in combination with low-grade meat raw materials in
order to improve the structure and functional and technological properties of meat
emulsions, increase the biological value of finished products; in combination with
fat-containing raw materials (raw fat, bacon and others) to stabilize the functional and
quality characteristics of meat raw materials; increase the yield of finished products
[5].

Within the framework of this goal, the following tasks were solved:

- selection of ratios of vegetable and animal ingredients to create a functional

composite mixture in relation to the technology of emulsified meat products;

- assessment of the functional and technological properties of functional

mixtures based on plant composites and animal protein;

- substantiation of rational recipe decisions for production emulsified products

on the example of meat loaves using functional modular composition.

We have conducted research on the effect of the ratio of prescription ingredients
in the composition of functional mixtures on their functional technological indicators.
The ratios of Jerusalem artichoke powder (PT) : animal protein "TIPRO 601" (ZHB) :
hawthorn flour were used (MB) equal 1:1:0,3; 0,5:2:0,5, 1,5:1,5:1, 2:0,5:1,5.
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In the technology of meat products, the most significant parameters are the so-
called functional and technological indicators: moisture-binding and water-retaining
and fat-retaining capacity of meat systems. Therefore, we studied the effect of the
mass fraction of the composite mixture on the FCS of model minced meat.

Table 1 - Effect of ingredient ratios on moisture and fat retention
ability of functional compositions. Provocative testing of small pieces of wheat
bread(n=3, p<0,05)

Correlation of ingredients | VSS, gramme of water /| ZHUS, gramme of butter /
(PT):(ZHB):(MB) gramme of composition| gramme of composition
0,5:2,0:0,5 5,15 5,36 5,15 5,36
1,0:1,0:0,3 1,95 4,12
1,5:1,5:1,0 2,34 3,24
2:0,5:1,5 3,48

At the first stage, the functional and technological properties of model minced
meats of the composition were studied: beef - pork of a single-grade trimming in a
ratio of 1:1 with a mass fraction of composite mixtures in an amount from 0 to 20%
with a degree of hydration of 1:1 - 1:10. Minced meat of a similar composition
without the use of functional additives acted as a control object. Based on a series of
preliminary experiments, functional composition 1 was chosen with a ratio of
components (0.5:2.0:0.5) and a hydromodule of 1:3.

When the hydromodulus exceeds 1:3, excessive dilution of minced meat occurs,
which affects the decrease in all functional and technological indicators of meat
systems. The maximum values are achieved with the introduction of a functional
composition in an amount of 10-15% in minced meat instead of the main raw
material and are 70.6-71.5%, 64.7-66.1%, respectively.

To study the interaction of various prescription components that affect the
functional and technological properties of minced meat, mathematical planning of the
experiment was applied.

Taking into account the results of the conducted studies of a technological
nature, as well as the development trends of the regional industry base for production
of livestock products, in particular, the prospects for the use of rabbit meat in the
formulations of products of mass consumer demand [6, 7], as factors affecting the
functional and technological properties of minced meat, the following are selected:
X1 — mass fraction of mechanically deboned rabbit meat, % of masses of the main
meat raw materials; X2 — mass fraction of the introduced hydrated composite
mixture, % from the mass of raw meat.

When processing the results of the experiment, the following statistical criteria
were applied: checking the homogeneity of variances - the Cochran test, the
significance of the coefficients of the regression equations - Student's test, the
adequacy of the regression equations - Fisher's test. The following output parameters
were chosen as the criterion for evaluating the effect of various amounts of
prescription components on the quality of the finished product: Y1 - VSS, %; Y2 -
ZHUS, %.
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As a result of statistical processing of experimental data, regression equations
were obtained that adequately describe the influence of the studied factors on the
selected output parameters: Y1 = 80,407 + 5,262X1 - 2,096X2- 0,9X1X2 +24,828 2;
X1—-18,189 2; X2 ;Y2 =75,25 +2,802X1 - 0,396X2+11,158 1,532 2; X1 — 8,140 2

Rational values of parameters of input factors for minced meat correspond to the
following values: X1 = 5,96 %; X2 =10,2 %.

The development of experimental batches of meat loaves using a functional
composite mixture was carried out in the technological laboratory of the department
of grub technologies for the production and standardization of grub products of the
ZVO "PDU". Experimental products were produced in accordance with the
traditional technological scheme for the production of meat loaves [§].

The results obtained make it possible to positively evaluate the prospects for
using a composite mixture based on ingredients of plant and animal origin in the
composition of minced meat for meat loaves. The output of sausage products
increased up to 115%. Protein quality assessment indicates the high biological value
of the developed products, since they are characterized by a balanced minoacid
composition and are close to the ideal protein according to the scale recommended by
FAO/WHO.

Conclusions.

Thus, the developed functional composite mixture can be successfully used in
the technology of a wide range of minced products, including enriched and
preventive products for the general population, including children, the elderly, etc.
The conducted economic calculations confirm the effectiveness and feasibility of the
proposed technological solutions at the level of profitability of production of new
products of 22.18%.
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Hegiyum ma eucoka eapmicmv BUCOKOAKICHOI M'SCHOI cuposunu, 3 00H020 OOKY, ma
Odehiyum meapunHo2o OIIKA V XAPYOBUX PAYIOHAX, 3 IHWO020, MUHIYIIOBANU BUHUKHEHHS Mad
WBUOKULL PO3BUMOK HOB020 HANPAMY Y 6UpPOOHUYmMEI ixci. Bono cknadaemvcs 3 KoMOIHy8amHs
NOMEHYIUHUX XapYy08UX pecypcié pOCIUHHO20 Md MEAPUHHO20 NOXOONCEHHS, WO POopMYIOmbCs Ha
oasi nepepobnux ecanyzein AIIK, i cnpsamosane Ha po3poOKY NpOOYKMI8 XapuyE8aHHs HOB020
NOKONIHHA 3 peanizayiclo NpuHyunie xap4osoi xomoinamopuku. Po3zpobnena @ynxyionanvua
KOMRO3UMHA CyMiwl Modce Oymu YCHIWHO BUKOPUCMAHA Y MEeXHON02i gapuiosux 6upodie
WUPOKO20 ACOPMUMEHMY, 6KII0Yaroyu 30azaveni ma npo@inaxmuyHi npoOyKmu Ol WUPOKUX
8epCmeé HAcellenHs, Yy MOMY yucii oimei, 1odeld noxunoz2o 6iky mowjo. Ilposedeni exoHoMiuHi
PO3PAxXyHKU Niomeepodicyroms e@ekmusHicms ma OOYLIbHICMb NPONOHOBAHUX MEXHON0TYHUX
piutensv npu pisHi penmabenrbHocmi 8upoOHUYmMEa Hosux npodykmie 22,18%.

Knrwwuosi cnoea: inynin, moninamobyp, 060powHO 2100y, MEAPUHHUL OLIOK, MOOYIbHI
KOMRo3uyii, €Ounutl gpapui, m'sacri xiou.
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Anomauin. [umerpanrbHum NOKA3HUKOM — e()eKMUBHOCMI — ACPOMEXHIYHUX —3aX00i8 €
BPOJACANIHICMb  CLIbCLKO2OCNOOAPCLKUX KVAbMYP, AKA QOPMYEMbCA N0 GNAUBOM KOHKPEMHUX
IPDYHMOBO-KNIMAMUYHUX YMO8 | eleMeHmi6 MeXHON02I BUPOWYBAHHS, WO O00YMOBIIOIOMb
NPOOYKMUBHICMb POCIUH Ul BUSHAYAIOMb 8EIUYUHY MA AKICMb YpoXcalo. 3a cepeOHiMu 0aHuMu 3a
POKU 00CTIOIHCEHb Ypodcalinicmb Oyaa y copmy Binvwana 6io 5,2 oo 6,3 m/ea, copm Boana — 5,1 —
6,1 m/za ma y copmy Posxiwna 6i0 5,1 0o 5,9 m/ea. Takum yunom, ompumants MaKcumaibHoi
BPOJNCAUHOCINI  NUleHUYT 3aiedcums 6i0 0azamvox napamempis, KodCeH i3 AKUX NOMPIOHO
epaxogyeamu  ni0 4ac HNIAHYBAHHA  MaubymHubo20  6podxcar. B ymosax Odocmammuvoi
60710203a0e3neYeHOCMi IPYHMY GNAUE MIHEPAIbHUX O000pUS HA BPONCAUHICMb KYIbMmMyp O00CUNb
sucokui (r=0,98). /lna niosuwjeHHs GeruyuHu BpONCAUHOCMI CI0 8paxo8y8amu 0coOIUBOCMI
JHCUBTIEHHSL  CLIbCLKO2OCNOOAPCLKUX Kyabmyp. Inmencueni copmu Oinbui 6UMO2IUBI 00 VMO8
JHCUBTEHHA | MINbKU NPU NOBHOMY 3a0e3NeYeHH] MIHePATbHUMU PEeYOBUHAMU 8 KPUMUYHI nepioou
€8020 POCMY U PO3BUMKY MONCYIb POPMYBAMU UCOKI 8pOHCail BIONOBIOHOT AKOCMI.

Kniouoegi cnosa: nuenuys ozuma, copmu, 000pu8o, 6Micm KietKko8uHu, emicm OLIKaA.

Beryn. Ha nymky Buenmx [1-3], BUCOKI Bpoxai MIIEHHUIl 03UMOI OTPUMYIOTh
Py BHECEHHI MIIBHUINCHUX HOPM (PochopHHMX 1 KamiHUX AOOPUB IMijJ OCHOBHHI
00p006ITOK IPYHTY. BHECEHHS 1TUX TOOPUB Yy MIHKUBICHHS 3HUXKYE iX €(heKTUBHICTD,
OCKUIbKH CHOJIykH (ocdhopy 1 Kajiio B IPYHTI MEHII PyXOMi. 3a IHTEHCHUBHOIO
TEXHOJIOT1€0 BUPOIIYBAHHS MIIEHUII peKOMEHIy€eThcsi BHOCUTH 90—120 kr/ra n. p.
aszory, ¢hochopy Ta kamito [4].

Job6puBa € oJHUM 13 HalleEeKTUBHIIIMX 3aCO01B BIUIUBY Ha MPOAYKTHBHICTbH 1
AKICTh  pOCIMH. Y  3B’SI3Ky 3  BHCOKOI  BapTiCTIO  JO0OpWUB  mepen
pallioOHAJIbHOTO BHKOPHCTaHHA. I[IpoBeACHHS T03aKOPEHEBUX ITJKUBJICHL €
e(EeKTUBHUM CIOCOOOM YIOOpeHHs, SKHUM J103BOJISIE 30UIBIIUTH JOCTYIHICTD
MMOKUBHUX PEYOBHH JIJIsI POCIIMHM 1 CTUMYJIIOBATH Kpallle iX 3aCBOEHHS 3 IPYHTY [5].
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MikpoenemeHTaM Tpebda MpUALISITH 0COOJMBY yBary IpH OpraHi3allii )KHUBJICHHS
pocnuH. HesBakaioum Ha  HEBENHMKY KIIbKICTh  CIIOKHBAHHS  POCIMHAMHU
mikpoenemenTiB (Fe, Mn, Zn, Cu, B, Mo, Co, Ni Ta iH.), BOHU BiAirpatoTh HE MEHIII
CYTTEBY pOjb y (GopMmyBaHHI Bpoxkato, HixX makpoeiaementu (N, P, K, S, Mg, Ca).
Henocrtaua Oyap-sikoro enemMeHTa Moxke OyTH JimiTyrounM (aktopom. Bigomo, 1m0
KOoe(ILIEHT BUKOPUCTAHHS IMOXXKUBHUX PEUYOBHMH 3 IPYHTY € HEBUCOKHM. Tak, Iis
a30THUX Ta KaJgiiHUX n00puB BiH ckianae Bia 30 o 60%, s GochopHux Ha pi3HUX
rpyHtax Big 15 g0 40%. A 1O CTOCYEThCS MIKPOEJIEMEHTIB, TO L€l KoedilieHT
ckJiafae MeHiue, Hik 1% Bixg pyxomux (popm mikpoenemeHTiB y IpyHTi. L1 daktu
JTIO3BOJIIIOTH 3pOOUTH TI€BHI BUCHOBKH 1070 €(DEKTUBHOI OpraHizailii Mmi>KUBJICHHS
pocnuH [6].

Memoro docnidoicenv Oya0 po3pOOUTH Ta BIAOCKOHAIUTH €IEMEHTH TEXHOJOTI]
BUPOIIYBAHHS COPTIB TMIIEHULI O3UMOI, fAKI Ou 3a0e3nedyBajd IiIBUILICHHS
BPOXKAMHOCTI Ta SKOCTI B 3AJICKHOCTI BiJ] BUKOPUCTAHHS KOMILIEKCHUX JJOOPUB.

3aeoanusa Oocniodcenns. BusBuTu BIUIMB JOOPUB HA TMOKA3HUKH CTPYKTYPHU
BpPOXKAI0 COPTIB MIIEHUIl Ta BCTAHOBUTH JIiI0 JTOOPHUB Ha MOKA3HUKH SIKOCTI 3epHa
COPTIB MIIICHHUIII Ta 30UTBIIEHHS BPOKAMHOCTI.

OcHoBHMii TekeT. JlOCH/DKEHHS Ha TMIIEHUI O3uMid OyJu TpOBEICHI
npotsirom 2020 ta 2022 pokiB y mignpuemctBi CTOB "UHanaeBcbke" Yepkacbkoi
00aacTi 30510TOHICEKOrO paiiony ceno braromarne. [pyHT TepuTopii HOCTiIKEHD —
YOpPHO3€M JAEPHOBO-MIA30JIMCTHI, c1ab0 rymycHuil. BmicT rymycy B opHOMY Mapi —
2,4-2.8 %, pyxomoro ¢ochopy (3a UupukoBum) — 11,6 mr, kanito — 9,1 mr va 100 r
IpyHTy. llornuHarounii KOMIUIEKC HACUYEHH Mar”i€eM 1 MEHIIOK MIPOIO KaJbIIEM,
TaKUX €JIEMEHTIB SIK OOMIHHOT'O HATPiIO Ta KAJIIF0 MICTUTHCSA HE3HAYHA KUIBKICTb.

Peaxiisi BogHOT cycrneH3ii B Mexax Mepuioro Merpa — cinabonykHa. I[loBHa
MOJIbOBA BOJIOTOEMHICTh IPYHTY, [UIsi METPOBOIrO WIapy, cTaHoBUTH 204,6 Mw,
BOJIOTICTh 3aB'ssHeHHS — 70,2 MM, J1ana30H JOCTYIHOI Bojiord — 134,4 Mmm.

Ilin vac mnpoBemeHHS JOCHIIKEHb TMOMEPEIHUKOM TIIEHUIl OYB TOpOX.
IToBTOpHICTh MOJBOBUX JOCHIAIB OyJia YOTHPHUPA30BOIO, PO3MIMICHHS JUISTHOK
cUCTEMaTU4He. AHaJ3 3pa3KiB POCIHH JaB 3MOTY IIPOBECTH BU3HAYEHHS CTPYKTYpH
BpPOXKAaI0 COPTIB MIIEHHUIIl, & TAKOXX BU3HAYMTHU YPOKAWHICTh Ta MOKA3HUKHU SIKOCTI
3€pHa COPTIB.

B Oaratbox miTepaTypHHX JDKepelax 3a IMOKa3HUKOM YpPOXaWHOCTI 3epHa
NIICHUIl OIIHIOEThCS CTYMIHb €KOHOMIYHOTO pO3BUTKY Kkpainu [7]. BiamoBigHO
YpOXKaHICTh 3€pHAa CUIBCHKOTOCMONAPCHKUX XJIIOHUX KYJBTYp 3arajioM € OjHa 3
HaWBaXUIMBIIKX (YHKIIOHAIBHUX XapaKTEPUCTHK B OILIHII YMHHUKIB BIUIUBY, 32
SKUMH TIPOBOJSTHCS TOCIIKEHHS.

VYpoxaiHICTh COPTIB MIICHULII 03UMOI 32 POKHU AOCIIIKEHb OyJjia HallMEHIIOIO
Ha BapiaHTi 6e3 700puB 1 cTaHOBWIA y copTy Bimbmiana 5,2 1/ra (2020 p.), 5,4 T/ra
(2021 p.) ta 5,1 1/ra (2022 p.). Y copry Baana Bix 4,9 1/ra no 5,3 1/ra Ta y copry
Poszkimna Big 5,0 1o 5,3 1/ra. Ha BapianTax 3 BukopuctandsaMm aoopusa Duofertil 38
HaWBUIIOK BpOXKaHICTh Oyia y copTiB B 2021 pori: Binbmana cknana 6,8 1/ra, y
copty Bnana — 6,4 1/ra Ta y copty Po3kimna — 6,1 1/ra. B 2020 por1ii BpoxkalHICTh
Oyna ngemo HWx4ow Big 6,1 g0 5,9 T1/ra, BiamosigHO copTiB. HaliMeHiorw
BpOKaiHICTh Oyna oTpumana B 2022 poili o BCUX COpTax.
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Taoauus 1. YposkaiiHicTh COPTIB NMIIEHUII 03MMO] 3aJ1€5KHO BiJx 100puBa, T/Ta
Coprt JlobpuBa 2020 p. 2021 p. | 2022 p. CepelIHE
Binbpmrana be3 nobpuB 5,2 5,4 5,1 5,2
Duofertil 38 6,1 6,8 5,9 6,3
Timacstart 20-10-5 6.4 6,5 5,7 6,2
Bnana be3 nobpun 5,1 53 4,9 5,1
Duofertil 38 6,0 6,4 5,8 6,1
Timacstart 20-10-5 5.8 6,0 5,7 5.8
Po3kinrna be3 mobpuB 5,0 5,3 5,0 5,1
Duofertil 38 5,9 6,1 5,6 5,9
Timacstart 20-10-5 6,0 6,1 5.5 5,9
Hip05 A 0,1 0,2 0,1
B 0,3 0,1 0,3
AB 0,2 0,2 0,2

3a Bukopuctanusa noopua Timacstart 20-10-5 y copty Binbiana BposkaliHICTh
3a pokamu Oyna Big 5,7 1/ra B 2022 pomi o 6,5 1/ra B 2021 pomi. Sk Gaummo
BPOXKAMHICTh BUIIOIO 32 BUKOpUCTaHHS 100puB Oyna B 2021 porii. ¥ copty Baana 3a
BukopucTanHa Timacstart 20-10-5 BpoxaitHiCTh OyJia €10 HIKYOIO B MOPIBHSHI 13
coptoM Binbmiana i cknana Big 5,7 1o 6,0 1/ra. B mopiBHsIHI 3 IHIIUMH COPTaMH COPT
Poskimia MaB ypoxkaitHicTs Big 5,5 mo 6,1 1/ra. 3a cepeqHiMHU HaHUMH 332 POKH
JOCIIKEHBb ypOXKaiHicTh Oyna y copTy Binbmana Big 5,2 mo 6,3 1/ra, copt Baana —
5,1 — 6,1 1/raTay copry Po3kimna Bix 5,1 1o 5,9 T/ra.

TakuM 4MHOM, OTpUMaHHS MAaKCUMAaJIbHOI BPOKaWHOCTI MIIEHUIIl 3aJIEKUTh Bijl
0aratbox MapaMerpiB, KOXKEH 13 SKMX MOTPIOHO BpaxOBYBaTH MiJ 4ac MJIAHyBaHHS
MaiiOyTHHOTO BPOXKAIO.

SkicTh 3epHa MIIEHULI MOAUISAIOTh 33  (IBUYHUMH, O10XIMIYHUMHU,
(1310JI0TTYHUMH BAACTUBOCTSIMU. OLIHIOIOTH 3€pHO 32 BIAMOBIAHUMH MTOKa3HUKAaMU B
3aJICKHOCTI B1J] HAPSIMY MOTO BUKOPUCTaHHS [8].

Benukuit BMICT KJIEHKOBUHM B 3€pHI XapaKTEpPHU3ye XJ1OOMEKaApPChKY SKICTb.
KrnelikoBuHa mMoOKpalrye CHOXHBYY I[IHHICTh XJi0a, KpiM IbOTO € OCHOBHUM
YUHHUKOM TEXHOJIOTIYHUX BJIACTUBOCTEW OopomHa. Bona xapakTtepusyerbcs
(GI3UYHUMH BIIACTUBOCTSIMHU JI0 SIKUX HAJIEXaTh MPYXKHICTh, PO3TATYBAHHS, B SI3KICTh,
€JIACTUYHICTh. BMICT KJIEHKOBUHH 1 11 SIKICTh 3yMOBIIOIOTH KJIac MO CUJIl OOpOIIIHA.

BwmicT kielikoBuHM Ha BapiaHTi 0e3 J0OpHUB HaWHMKYNM OYB y copTy Binbinana
1 ctaHoBUB Bif 25,4 o 26,4 %, neiio BUIIMM LieH MoKa3HUK OyB y copTiB Brana Tta
Pozkimna. Y copty Baana Bin 26,0 no 27,0 %, Poskimna — 27,0 no 27,8 % (tadm. 2).

3a BukopuctanHsi goOpuBa Duofertil 38 mnoka3sHuUK BMICT KJICHKOBHUHU OYB
HaiiBuuM y copty Bnana — 32,3-33,0 % Ta y copty Poskimna 32,8 — 33,4 %. Sk
BUHO 3 TaOnwmi 4.4 3a BukopucTtanHs noopusa Duofertil 38 Buli moka3HUKU BMICTY
KJeiikoBuHU Oymu y copty PoskimrHa B 2022 pori 1 cknanu — 33,4 %.

[Ipu BU3HAYEHI BMICTY KJIEWKOBMHU 3a BUKOpHUCTaHHs qoOpuBa Timacstart 20-
10-5 y copry Binbmrana Bin cranoBuB Big 30,0 no 33,1 %, copt Baana Bix 32,0 no
33,0 % Ta 'y copty Po3kimna Bixg 31,1 1o 33,1 %.
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Tadoauus 2. PopMmyBaHHS MOKAZHUKIB AKOCTI NIIEHUIII 32JI€KHO BiJl 100pUB
Coptu Bwmicr kielikoBuHu, %
2020 p. \ 2021 p. \ 2022 p. \ cepesiHe
be3 noOpus
Binbmrana 254 26,4 264 26,1
Bnana 26,0 27,0 27,0 26,6
Poskimnina 27,1 27,8 27,0 27,3
Duofertil 38
Binbpmana 31,8 32,0 29.4 31,1
Bnana 33,0 32,8 32,3 32,7
Poskimnina 32,8 33,1 334 33,1
Timacstart 20-10-5
Binbmrana 30,0 33,1 31,1 314
Brana 32,1 32,0 33,0 32,4
Po3kinrna 33,0 31,1 33,1 32,4

Bwmict OuKiB B 3€pHI CUIBCHKOTOCIIOAAPCHKUX KYJIBTYP 3aJ€KHUTh Bif COPTY,
(daxkTopiB TexHOJOTii, Ta dakTopiB Bereramii. Ha 3anexHicTh Bia (akTopiB
TEXHOJIOT1i BKa3yroTh Oarato aBTOpiB [1, 9]. Ominka q100puB 3a BIUIMBOM Ha BMICT
Ol7ka B 3€pHI MIICHUIl y MPOBEACHUX IOCHKeHHsAX 3a ganumu 2020-2022 pp.
JIOBOJAUTh HACTYIIHI pe3yJbTaTU: y cOpTy BinbllaHa 3a BUKOpPUCTaHHS J00pHBa
Duofertil 38 Bmict 6inka 6yB Big 14,4 % (2020 p.) no 13,4 % (2022 p.). ¥ copty
Bnana 3a Bukopuctranns noopuBa Timacstart 20-10-5 Bmict Ouika Oy Big 13,6 1o
14,9 %. Ha BapianTi 6e3 no6puB y copty Baana 1ieit moka3HuK CTaHOBUB HallMEHIIIE
3a BCl poku nociimkens 11,8-12,4 % (tabm. 3).

Tabaunusa 3. BmicT OliIka B 3¢pHi COPTIB NMIIIEHUITI 03UMO] 32JI€2KHO BiJl 100pUB

Coptu Bwmicr 6inka, %
2000p. | 2021p. | 2022p. | cepenme
Binpmana
be3 nobpun 11,9 12,1 12,4 12,1
Duofertil 38 14,4 14,6 13,4 14,1
Timacstart 20-10-5 13,6 14,9 14,3 14,3
Bnana
be3 nobpun 11,8 12,2 12,4 12,1
Duofertil 38 14,9 15,0 14,7 14,8
Timacstart 20-10-5 14,5 14,4 14,6 14,5
Poskinrna
bes nobpuB 12,3 12,6 12,3 12,4
Duofertil 38 14,9 15,0 15,2 15,0
Timacstart 20-10-5 15,0 14,1 15,1 14,7

VY copty Po3kintHa BmicT 611ka OyB HalBUIIKMM 1O BHECEHHIO J00puBa Duofertil
38 1 cranoBuB Big 14,9 % (2020 p.) ta 15,0 % (2021 p.), 15,2 % (2022 p.). Ha
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BapiaHTi 6e3 100puB y copty Po3kimHa nmoka3Huk BmicTy Oii1ka O0yB Big 12,3 1o 12,6
%. Sk 6aunmo 3 TaOJMIN 3a MOKA3HUKOM BMICTa OlJKa BUPI3HAIOTHCS BCl COPTH 1€
OyJ10 BHECEHO KOMILJIEKCHE 100pUBO.

BucnoBku. OCHOBHOIO MPOOJIEMOIO MOCIBHOI KOMIMaHii € BUOIp KPaIioro copTy
Ta 100puBa, sIKE MIABUILUTH MPOAYKTUBHICTh Ta AKICTh 3€pHA MIIeHULl o3uMoi. I1ix
gac po300py pe3yJsIbTaTiB MPOBEACHUX JOCTIIKEHD 13 €()eKTUBHOCTI BUKOPUCTAHHS
noopuB ¢ipmu  TimMak Arpo Ha mociBaX TMIICHHWII O3WMOI JyXe Jo0pe
3apeKoMeHIyBain cebe komruiekcHi goOpuBa Duofertil 38 ta Timacstart 20-10-5.
Kpammm coptom 3a nmiero 100prBa Ha BPOXKaHICTh 3epHa OyJI0 OTPUMAHO y COPTY
Binemana. A sikicTb kpatoro Oyna y copty Baana ta Po3kimiHa.
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Abstract. An integral indicator of the effectiveness of agrotechnical measures is the yield of
agricultural crops, which is formed under the influence of specific soil and climatic conditions and
elements of growing technology, which determine the productivity of plants and determine the size
and quality of the harvest. According to the average data for the years of research, the yield of the
Vilshana variety was from 5.2 to 6.3 t/ha, the Vdala variety was 5.1 to 6.1 t/ha, and the Rozkishna
variety was from 5.1 to 5.9 t/ha Ha. Thus, obtaining the maximum yield of wheat depends on many
parameters, each of which must be taken into account when planning the future harvest. In
conditions of sufficient soil moisture, the effect of mineral fertilizers on crop yield is quite high
(r=0.98). In order to increase the yield, the peculiarities of the nutrition of agricultural crops
should be taken into account. Intensive varieties are more demanding in terms of nutrition and can
produce high yields of appropriate quality only with full supply of minerals during critical periods
of their growth and development.

Key words: winter wheat, varieties, fertilizer, gluten content, protein content.
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Anomauin. Bpoocaiinicms [ AKicmb 3epHa Apoi nuleHuyi nioGUWYIOMbCs NPU 6HECEeHHI
NOJIYMOPHOI HOPMU MIHEepanbHUX 000pue Ha (QoHi NicAAIl OpPeaHiYHUX, 3 BI0NOBIOHO BUCOKUMU
noKasHuxamu sikocmi : 30o0py 6inky- 0,64 m/ea ma 360py «cupoiy xkietikogunu-1,36 m/ea.

Knrouosi cnoea: spa nwenuys, eposcatinicms, 000pusa, OLIOK, «cupa» KIeuKosuHd, copm,
IPYHM, CIB03MIHA.

BupontyBanHs miieHUIll Apoi € EKOHOMIYHO BUIPABAAHUM, OCKUIBKH B THEPIIY
Yepry BUKIIIOYAE HEOOX1HICTh IMIIOPTY MPO0BOILYOr0 3epHa. CaMe TOMY IMIIICHUIIS
spa IMOCTYIOBO 3aliMa€e HaJeKHE MICIEe Yy 3€pHOBOMY TOCMOJAPCTBI YKpaiHU IS
cTabimi3alli BUpOOHUIITBA ITPOOBOJIBUOTO 3€pHA 1 3a0€3MEUCHHS] CHPOBUHOIO MTOTPEO
MaKapOHHO1 IPOMUCIOBOCTI [1-2].

[IpoGnema onepkaHHs SIKICHOTO 3€pHa MILIEHUIl Spoi B OCTaHHI pOKU Halyla
BaYKJIMBOTO JIEP>KaBHOTO 3HaueHHs. OJHUM 3 OCHOBHHUX PE3€PBiB BUPILIECHHS I[HOTO €
MOAJIbIIIE yJAOCKOHAJIEHHSI TEXHOJIOTii BUPOIIYyBaHHS MIIEHUIl TBepaoi spoi. B
CUCTEMI arpoTEeXHIYHUX 3aXOMA1B OCOOJMBO BaXXJIMBE 3HAYEHHS, B YyMOBax
HECTaOILHOrO KJIIMaTy, MalOTh Taki (akTopH, J03W MIHEpaIbHUX J10OpUB, 30KpemMa
a30THUX, HOPMH BHUCIBY HaciHHS. CaMe B MpaBUJILHOMY 3aCTOCYBaHHI IIUX (DaKTOpIB
KPUETHCS 3HAYHUN pe3epB 30UIBIICHHS BPOXAWHOCTI Ta MOJIMILEHHS SKOCTI 3€pHA
TMIIEeHUII TBEpAO1 sipoi [2-3].

SIkicTh 3epHa MIIEHUII], SK 1 IHIIOI arpoNpOMUCIIOBOI MPOYKIIli, BU3HAYAETHCS
CYKYMHICTIO i KOPUCHHMX BJIACTUBOCTEH, SIKI 3aJOBOJIbHAIOTH KOHKPETHI MOTpeOH
CIIO’KMBAYIB 1 JJOCSITAIOTHCS CUCTEMHUM PETYJIIOBAaHHSM CIIOKHUBYUX BJIIACTHUBOCTEH 1
XapaKTEPUCTHK MPOAYKIIT 3 IXHBOIO OIIHKOI Ha KOXHIN cTajii MpOeKTyBaHHS,
BUPOOHUIITBA, 30€piraHHs, TPAHCTIOPTYBAHHS 1 IepepoOku [3-4].

VYpokaliHICTh 1 SIKICTh 3€pHA MIIEHUIll TBEPAOI SIPOi 3HAYHOIO MIPOIO 3aJIEKATh
BiJl 3a0€3MEUYECHHS POCIMH €JIEMEHTAMH MIHEPAJIbHOTO JKUBJIEHHS IMPOTITOM BCi€i
BereTailli, Ha 10 BIUIMBAIOTh I1XHS KOHIIEHTpAIlisl B TIPYHTI, YMOBU 1 3aXOJAH
BUPOIIYBaHHS, BiK 1 PO3BUTOK POCIUH, COPTOBI 0cOOIMBOCTI Ta iHII (dakTopu [38].
HakonuueHHd pociaMHaMu €JIE€MEHTIB MIHEpPAJIbHOIO YKUBJEHHS B1AOYBAa€ThCA
MpOTSAroM BCchOro meploay Bererauii. IIpore mnorpeda pocauH B MOXKHBHUX
peYOBHHAX B IMOYATKOBUM NEPIOJ POCTY 1 B MOJANBIIOMY HeoJHakKoBa. PociamHu
MarOTh MEPIOAN MAKCUMAJIBLHOTO BUKOPUCTAHHS MOKMBHHUX PEUYOBUH, KOJH B JOCHTH
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CTUCJIl CTPOKHM TIOTJIMHAETHCS BEJIMKAa KUIBKICTh MiHEpadbHUX eleMeHTIB. Kpim
I[bOTO, POCIMHUA MAalOTh TaK 3BaHl KPUTHUYHI TEPIOAM CIOXKHU-BAaHHS EJIEMEHTIB
JKUBJIEHHS [3-5].

Jlocmia 3akiajeHO y TPUKPATHOMY IOBTOPEHHI, PO3MIp MOCIBHOI AUISHKH—
172 M2, 006mikoBoi—-100 Mm% YV gociigi BHKOPHCTOBYBalM amMiadHy —CeJiTpy,
rpanysiboBaHuil cynepdocdar ta xamit xmopuctuid. J[oOpruBa BHOCWIM 3TiTHO 3i
cxeMoro gociaiay. [1oab0B1 JOCTIKEHHS TPOBOAMIINCS B 3€pHO-OYPSKOBIN CIBO3MIHI.

AHaJli3 TaHUX MO CTPYKTYpl ypoxkKaro sipoi miieHuili MUpoHiBChbKa sipa CBIAYUTH
Mpo Te, IO TMOKa3HUK 3arajbHOi KYIIMCTOCTI Ha KOHTPOJI JOpIBHIOBaB 2,5,
MPOAYKTUBHOI KymucTocTi—2,4 (Tabm.1).

Bumyvmu  OynM  TOKa3HUKM — 3albHOT 1 MPOAYKTHBHOI KYIIMCTOCTI Ha
ya00prOBaHUX BapiaHTaxX 1 CTAHOBWIM BIAMOBIAHO 2,6—3,0 3arajibHOi KYIIUCTOCTI 1
2,5-2,8 npoayKTUBHOI KylmucTocTi (Tadu. 1).

Tadanus 1- BiuiuB TpUBaJIOro 3acTOCYBaHHS JOOPUB HA CTPYKTYPY BPOKAKO
sipoi nmeHnui copry MupoHiBcbKa sipa

KymmucTticts Kouoc s

=

s = E =N - : ) 2.

HoBxu- o T = 58 B8 B z 5

i ' Ha e = 5 | &4 &2 ©F o
Bapiant gocimny = > = 92 23| 98 =
pOCIIHH, = & S 0w X%l a4 O S

& 2 % © 9l EEl 9= —

cM 3 o 2 | a2 ?g =2 s

e S 5 S = Q

= S¢ ? 2| 2 m <

v =

KoHTpoJib 65.4 2,5 2.4 5.9 12,5 | 194 | 139 40,9

IMicnanis 30 1/ra 68.3 26 | 25 64 | 135 | 21,7 | 156 | 423
rHOK0-PoH

®on+Pg 68,3 25 | 24 6,5 | 13,8 | 233 | 170 | 424
®ou+PgoKso 75,8 2,7 | 2,6 6,8 | 14,1 | 26,9 | 19,1 | 434
DoH+NgoPsoKso 83,0 29 | 28 7,2 | 15,5 ] 30,5 | 20,6 | 445
@oH+N10P120K120 84,5 30 | 2,8 7,8 | 16,3 | 32,7 | 22,0 | 45,1
N3zoPs0Kso 80,1 2,7 | 2,6 6,8 | 14,8 | 30,3 | 19,9 | 44,0

Hopxuna konocy Ha 0,5-1,9 cm Oyna Ouibliol0 Ha yIZOOpPEHHX BapiaHTax
MOPIBHSHO 3 KOHTpOJIEM, J€ BOHA cTaHoBmwia 5,9 cm. Pesymbratu mociigKeHb
CBIlYaTh MPO Te, IO HaNOUIbINA JOBXKHWHA KOJOCY-7,8 CM, KIJIBKICTh O3EpPHEHUX
KOJIOCKIB—16,3 T Ta KUIBKICTh 3€peH B K0JIOCI—32,7 IIT B POCIUHAX SIPOi MIICHUII
BiIMIY€Ha MPU BHECEHHI MOJIYTOPHOI HOpMH MiHepaibHUX 100puB (N110P120K 120 ) Ha
doni micasaaii opraniyHux. [{uM MokHA MTOSCHUTH HAWOLIbII BUCOKUM yporKal 3epHa
Ha IIbOMY BapiaHTi, SIKMM cTaHOBHUB 3,79 T/ra, mpu ypokai Ha KOHTpoJi—2,06 T/ra
(Tabn.2). Ha ynmoOpeHux BapiaHTax 3Ha4HO miaBuimiaacs Maca 1000 3epeH 1
cranoBwia 42,3-45,1r, npu maci 1000 3epen Ha koHTponi—40,2 T, 10 CHPHUSIO
OTPUMAaHHIO BHUIIOIO ypOXKaro 3€pHa spoi NIICHUI Ha YyJOOpEeHUX BapiaHTax
(Tabm.1).
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Pe3ynpTaramMu OCHiAKEHb BCTAHOBJIEHO T€, II0 CUCTEMATUYHE 3aCTOCYBaHHS
MiHepalbHuX 100puB Ha ¢oHi micasaAii 30 T/ra THOIO CIpHsE MiJBULICHHIO YPOXKako
3epHa spoi mmenuni Ha 0,61-1,73 T/ra, mpu ypoxkai Ha KOHTPOJ BIAMOBITHO
2,06 T/ra (tabn. 2). HaiiOinpm BHCOKHN ypokaili OTpPUMaHO TIPH BHECEHHI

Ni10P120K120.Ha doni micasaii 30 T/ra rHoto — 3,79 T/ra 3epHa spoi MIIIECHUTT

Ta6auus 2- Bnime TpuBajioro 3acTocyBaHHsi J00pMB HA BPOKAWHICTh 3epHa
SIPOI NMIEHUIi TA MOKA3HUKH HOr0 IKOCTI

[Ipupict Bwmict
o BPOJKAI0, Sinka <«3Hp01»
E T/Ta KJIEUKOBUHU
Bapianr nocniny | T 5 > = g = B o g F
)5 o o < = g g" o [ g
= Qo o & O ° O
= z | & | X 5 | g5 X | 23F &k
5 = B 2 3 T A &g
o 7 | B E g 5| B =
A '3 g " g 2
bes noopus 2,06 | - - 1148 03 | - |319]066]| -
(KOHTPOJIb)
ITicasamis 30 1/ra
2,67 | 0,61 - 16,1 | 0,43 | 0,13 | 33,7 | 0,89 | 0,23
rHo1O (poH)
dou+Pgo 3,051099 (0,38 | 156 | 0,47 | 0,17 | 32,4 | 0,98 | 0,32
dou+PgoKso 2,87 1081 02 | 16,1 | 0,46 | 0,16 | 33,8 | 0,96 | 0,30
dou+NgoPgoKso 34511,39 10,78 | 16,3 | 0,56 | 0,26 | 34,6 | 1,2 | 0,54
®ou+N10P 120K | 3,79 | 1,73 | 1,12 | 16,8 | 0,64 | 0,33 | 36,1 | 1,36 | 0,70
NsoPg0Kso 321 1,15(10,54 | 16,2 | 0,52 | 0,22 | 344 | 1,09 | 0,43

Haiimenmry mnpubaBKy ypoXkar OTpUMaHO Ha BapiaHTax, J€ BHOCHIHCH
dochopui Ta dochopHo-KamiiHI M00puBa Ha ((OHI MICHAAli OpraHiuyHUX, SKa
cTtaHoBmJIa BianoBigH0-0,99, 0,81 1/ra (Tabdmn. 2).

Hait6inpmmii BMICT O1IKy OTpUMAaHO y BapiaHTi, J€ BHOCHJIACh IOJYyTOpHa
HOpMa MiHepalibHUX J00puB Ha ¢oH1 micasanii 30 1/ra rHow—16,8 %, 3 BiAMOBIAHUM
MOKa3HUKOM 300py Outky—0,64 T/ra (Tabdn. 2).

OTpuMaHi JjaHi CBiIYaTh MPo Te, 10 HANOUIBIINKN BMICT «CUPO1» KICHKOBUHU B
3€pHI SApoi MIIeHuIll BiaMideHui npu BHeceHH1 NijoP 120K 20.Ha dhoni micasaaii 30 1/ra
THOIO, IKUW CTAaHOBUB BIAMOBIIHO -36,1%, 3 BIJIMOBIIHO BUCOKUM MMOKa3HUKOM 300Dy
«cupoi» knekoBuHU — 1,36 T/ra. (Tabr.2)

BucHoBku

Jlis oTpuMaHHs CTaOUIbHUX BPOXKaiB 3epHa sIpoi MIeHUIll copTy MupoHiBCbKa
apa (3,5-4,0 1/ra) 3 BIANOBIIHO BUCOKMMH MOKAa3HUKAMHU SIKOCTI 3€pHa Ha CEPEIHbO
3a0e3neyeHoMy a3oToM, (hochopom Ta KaaieM JTyYHO—HOPHO3EMHOMY KapOOHATHOMY
JIETKOCYTJIMHKOBOMY TPYHTI B 3€pHO — OypsSIKOBiM CIBO3MiHI - OOTpYHTOBaHUM €
3aCTOCYBaHHS B OCHOBHE yn00peHHs NgoP120K 120 Ha doni micnsnii 30 1/ra rHoto.
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Abstract. Studies on the meadow chernozem is installed that systematic using the mineral
fertilizers on background of the aftereffect organic, provides the gain of the harvest grain sort of the
: spring wheat mironovskaya - bright on 1,73 t/he. The productivity and quality grain spring wheat
increase when contributing rates of the mineral fertilizers on the meadow chernozem of the
aftereffect organic, with accordingly high factor quality : collection protein -0,64 t/he and
collection gluten 1,36 t/he.

Key words: wheat, productivity, fertilizers, albumen, "raw" gluten, sort, soil, crop rotation.
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