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Articles should correspond to the thematic profile of the journal, meet international standards of scientific publications
and be formalized in accordance with established rules. They should also be a presentation of the results of the original
author's scientific research, be inscribed in the context of domestic and foreign research on this topic, reflect the author's
ability to freely navigate in the existing bibliographic context on the problems involved and adequately apply the
generally accepted methodology of setting and solving scientific problems.

All texts should be written in literary language, edited and conform to the scientific style of speech. Incorrect selection
and unreliability of the facts, quotations, statistical and sociological data, names of own, geographical names and other
information cited by the authors can cause the rejection of the submitted material (including at the registration stage).
All tables and figures in the article should be numbered, have headings and links in the text. If the data is borrowed
from another source, a bibliographic reference should be given to it in the form of a note.

The title of the article, the full names of authors, educational institutions (except the main text language) should be
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Articles should be accompanied by an annotation and key words in the language of the main text and must be in
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The presence of UDC, BBK

Acceptance of the material for consideration is not a guarantee of its publication. Registered articles are reviewed by the
editorial staff and, when formally and in substance, the requirements of the journal are sent to peer review, including
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Only previously unpublished materials can be posted in the journal.

R egulations on the ethics of publication of scientific data and its violations
The editors of the journal are aware of the fact that in the academic community there are quite widespread cases of
violation of the ethics of the publication of scientific research. As the most notable and egregious, one can single out
plagiarism, the posting of previously published materials, the misappropriation of the results of foreign scientific
research, and falsification of data. We oppose such practices.

The editors are convinced that violations of copyrights and moral norms are not only ethically unacceptable, but also
serve as a barrier to the development of scientific knowledge. Therefore, we believe that the fight against these
phenomena should become the goal and the result of joint efforts of our authors, editors, reviewers, readers and the
entire academic community. We encourage all stakeholders to cooperate and participate in the exchange of information
in order to combat the violation of the ethics of publication of scientific research.

For its part, the editors are ready to make every effort to identify and suppress such unacceptable practices. We promise
to take appropriate measures, as well as pay close attention to any information provided to us, which will indicate
unethical behavior of one or another author.

Detection of ethical violations entails refusal to publish. If it is revealed that the article contains outright slander,

violates the law or copyright rules, the editorial board considers itself obliged to remove it from the web resource and
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c.L.s., as.prof. / K.m.u., 0oy.
Grushina T.D. / I'pymmna T. .
student / cmyoenm
Linnik A. V. / Jlunauk A.B.
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Boneoepaockuii cocyoapcmeennviii mexHuweckuil ynugepcumem,
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Annomayun. Pazeumue cmanoapmusayuu 6 poccutickou HUT-ompaciu mpebyem H08020
nooxoda K paspabomke mexunuyeckou Ooxymenmayuu. OOHUM U3 MAKUX NOOX0008 56/15emcs
CO30aHUe MAUWUHOYUMAEMbIX CMan0apmos. B nacmosiuee epems 8 060pome HAX0OUMCsE 02POMHOE
KOIU4eCcmeo cCmaHoapmos ¢ maxk Hazvl8aemblM NIOCKUM opMamom, Ko20a 8 Kaicoom cmanoapme
0en1armest CCoLIKU HA MHONCECMBO OpYeUxX HOPMAmueHvlx 00Kymenmos. Ilpumensims ux pyuHvim
cnocobom 6 deticmsyouem npouzsoocmee Kpaiine 3ampyonumensho. Quesuono, yeiecooopasHo ¢
ucnonvzoeanuem  MT-mexnonoecuti  paspabameiéams — maxkue  CmMaHoapmol, 6  KOMOPbIX
CMAaHOApmMU306anbl «8CEODBEMMIOWUE» MOOEIU, NOCMPOEHHbIE NO MOOYIbHOMY RPUHYUNY, U OJs
PpeueHUsi KOHKPEeMHbIX NPOU3B00CMEEHHbIX 3a0al, clledyem aHaiu3uposams omoenbhblie MoOOYIU U
Ha ux OCHO8e €030a8amb COOCMBEHHYIO NPOU3BOOCMEEHHYI0 Moodelb. B kauecmee npumepa
PACCMOMPEHbL  BO3MONCHOCIU NOCMPOEHUsL MAKOU MOOenu npu paspabomke U HOCHAHOBKE
NPOOYKYUU HA NPOU3BOOCTEO.

Knwuesvie cnosa: mawunouumaemvie cmanoapmol, HT-mexnonoeuu, mooeib o06vexma
cmanoapmu3zayuu, MOOYIbHbIU NPUHYUN.

Ha Tteppuropun PO (QyHKUHOHUPYET HECKOJBKO THICSY CTAHJAPTOB Pa3HBIX
KaTeropuil ¥ BUJIOB, B KOTOPBIX CTaHJIAPTU30BaHbl a0CTPAKTHbIE MOJEIN PA3TUUYHbIX
00BEKTOB: MPOAYKIMHU, YCIYyT, MpoleccoB, paboT u T.A. YacTh 3THX CTaHIApPTOB
COIEPKUT PEKOMEHIAIMA K Pa3IMYHBIM acCleKTaM KOHKPETHOTO OOBeKTa.
Hampumep, B cranmaprax Buga «OOIme TEXHUYECKUE YCIOBUS» 3aTAl0TCS
TpeOOBaHUS K TOKa3aTelsM KadecTBa, METOJaM KOHTPOJISI, MpaBUjaM TMPUEMKH,
MapKUPOBKH, YMHAKOBKH, TPAHCHOPTHUPOBAHUS, XPAHEHHUS [Ji1 JaHHOTO BHUJA
MNPOAYKIUH, a MPOU3BOAUTENL CaM pElIaeT, Kakhue M3 HHUX HCHOJIb30BaTh. JTHU
CTaHJapThl MOKHO Ha3BaTh CTaHAAPTaMU MPSIMOTO JIEUCTBUS.

[Ipy pemieHMM MNPOU3BOAUTH NPOAYKIHMIO B COOTBETCTBUH C TAaKUMH
CTaHJapTaMH, BO3HHUKAET LENbIA Psii TPYJHOCTEW MPU UX MPUMEHEHUU B YCIOBUSX
JEUCTBYIOILIEro MPOU3BOJCTBA. [Ie10 B TOM, YTO KaXKIblii CTaHAAPT pa3padaTbiBaeTCs
C YYETOM OCHOBHBIX NPHUHIMIIOB CTAHAAPTU3ALHUH, OJHUM W3 KOTOPBIX SBISETCS
UCIIOJIb30BaHNE MPUHUMUIIA KOMIUIEKCHOW CTaHIapTU3alliy, KOT/Aa YCTaHABIMBACTCS

.
)
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NPUMEHEHUE CHUCTEMbl B3aMMOYBSI3aHHBIX TPEOOBaHMWI, KaK K CaMOMy OOBEKTY
CTaHJapTU3allMi, TaK U K €ro OCHOBHBIM 3JIEMEHTaM, U K CTaJuiM >KHU3HEHHOTO
nukia. B cBsA3u ¢ 3TUM, B TEKCTE€ OCHOBHOT'O CTaHJapTa JAENal0TCs CChUIKU Ha APYTrUe
ctaHjgaptel. Hampumep, s MalIMHOCTPOUTENIBHOW MPOAYKIUU OO0BEKTaAMHU
KOMIUIEKCHOW CTaHIAPTU3ALUU SIBIISFOTCS:

» IlapameTpuyeckue WM TUTIOPA3MEPHBIC PSIbI MAIIMH, B 3Ty TPYIITY BXOJIAT:
OOIIETEeXHNYECKUE HOPMBI U HOPMBI TPOEKTUPOBAHUS, TEPMUHBI; METOIbI
pacyeTa IPOYHOCTH, HAJEKHOCTH, TOUHOCTH U T.1.; KOHCTPYKIUU MAIUH U
TEXHUYECKME TpeOOBaHMS K  HHUM; [OPUHUUIBI  YHUPUKAUUU U
arperaTUpOBaHMs MAIlIUH.

TpeOoBaHust Kk MaTepuasaM M MOKYIHBIM HU3JIETUSIM: CBIPBIO, MaTepHaliaM,
3aroTOBKaM, Mojydadpukaram.

TpeGoBaHusi Kk MeTO/laM MOATOTOBKM U OPraHU3alMy MPOU3BOJCTBA, B TOM
YHUCJIE K UCTI0JIb30BAHUIO TUIIOBBIX TEXHOJOTMYECKUX MPOIIECCOB.
TpeGoBaHUsT TEXHMYECKHMM CpEACTBAM IPOM3BOJCTBA: 00OPYIOBAHUIO,
TEXHOJIOTUYECKON OCHACTKE, PEXKYIIEMY HHCTPYMEHTY, CpPEJICTBAM KOHTPOJISL.
TpeGoBanus K METOJaM W CPEACTBAM HWCTBITAHUS MAIIWH W OTIEIhHBIX
arperartos.

TpeboBanus K oOecIieueHHI0 0€30IaCHOCTH TPYyJa W OXPaHbl OKPYKaromen
Cpebl.

Ho ectb cucteMbl cTaHIapTOB, B KOTOPBIX OIMCHIBAIOTCS HE KOHKPETHBIE, a
(dbopmasibHbIE MOJIENIM U JJI UX HMCIOJIb30BaHUS HEOOXOJMM aHajiu3 W MPUBS3KA K
KOHKPETHOMY MPOM3BOACTBY. ODTHU CTaHAAPThI MOTYT OTHOCUTHCA K OTIEIbHOU
CTaJMH >KU3HEHHOTO LMKJIA MPOAYKIIMH, K CUCTEMaM YIpPaBJIEHUs MTPOU3BOACTBOM U
T.4. OUeBHIIHO, 3Ty TPYNMY CTAHAAPTOB MOKHO OTHECTH K «MAIIMHOYUTAEMBIM)»
CTaHAapTaM: OHM TpeOyIOT aBTOMATH3alMU JJIl  PEHIEHUS  KOHKPETHBIX
MPOU3BOJICTBEHHBIX TmpobneM. Ilpenmonaraercsi, 4YTo Ha OCHOBE CTaHJApTOB,
BXOJISIIIAX B OMNPEACIICHHYIO CHUCTEMY, CO3/1a€TCS MAITUHHAS «BCEOOBEMITIONIAS
MOJCNIb, W Ha €€ OCHOBE pa3pabaThIBACTCS «IIPOW3BOJCTBEHHAS» MOJIEb,
ONTUMAaJIbHAS 1JI1 KOHKPETHBIX YCIIOBHIA.

OpHoit w3 Takux cucteM sBisercs Cuctema pa3padOTKM W MMOCTAHOBKH
NpoAyKIUMU Ha mnpousBoAcTBO — cuctema CPIIII, xoTopas cOAEpPXKUT KOMILIEKC
HanMoHabHBIX cTaHgapToB PO (I'OCT P) ¢ nHomepom cuctembl 15 Cucrema
BKJIFOYAE€T KOMIUJIEKC B3aMMOCBSI3aHHBIX OCHOBOIOJATAONIMX OpPraHU3aluOHHO-
METOIMYECKHUX U OOIETEXHUYECKUX CTaH/IapTOB, KOTOPBIE YCTAHABIMBAIOT €IMHCTBO
BBITIOJIHAEMBIX PaOOT Ha CTAIMAX >KU3HEHHOTO IUKJIA MPOAYKIMH, YTO MPUBOAUT K
COKpAIIIEHUIO ICHEKHBIX U BPEMEHHBIX MOTEPb.

B cranpaprax cucrembl CPIIII BbimeneHsl CleAyIOMKME CTAaAM >KU3HEHHOTO
IIMKJIa TMpOAYKIMU: 1) HCclaegoBaHHWE W TIPOCKTUpPOBaHME; 2) paspaboTka; 3)
M3TOTOBJICHHE (MPOU3BOACTBO); 4) TMOCTaBKa; 5) »3Kcrutyaramnusi (IIPUMEHEHUE,
XpaHeHue); 6) IMKBUAALMSL.

Crannmapter CPIIII pasmenensr Ha 11 knaccudukanuonusix rpymnm ¢ 0-Boit 1o
10-yr0, KOTOpBIE OXBATHIBAIOT BCE CTAIUH KU3HEHHOTO LMKJIA (CHUCTeMa HaXOAUTCS B
CTauM CTAHOBJIEHUS M HE BCE TPYyHIbl B HACTOSUIEE BpPEMSI MOJHOCTHIO
c(hOpMHUPOBAHBI).

v VvV VYV ¥V V
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Cucrema CPIIII cBsizana ¢ JpyruMu OOIIETEXHUYECKUMHU CHUCTEMAMH H
KOMIUIEKCAMHM CTaHJapTOB, M 3Ta CBA3b ycTaHoBJIeHa B crangaptax CPIIII c
MPUBS3KOM K CTaausM “KuW3HEeHHoro mukia. Hampumep, y cucremsr ECK]]
(TpeboBaHUS K KOHCTPYKTOPCKOW JOKYMEHTAIlMM) HET CBSI3W CO CTaaueu
WCCJIEIOBAHMS, HO YCTAHOBJIEHA CBS3b:

1)Co Bcemm »HTamamu pa3pabOTKU MPOAYKIHH, K KOTOPHIM OTHOCHUTCS:
TEXHUYECKOE 3aJaHue; JCKU3HBIA, TEXHUYECKUH TIPOEKThI, padodas
JOKyMEHTAIMs; U3TOTOBJICHUE M MPEABAPUTENIbHBIE UCHBITAHHUS O00pa3loB;
IIPUEMOYHBIE UCTIBITaHUS; I0pab0TKa paboyel JOKYMEHTAIIUH.

2) C sranaMu U3roToBJIeHUs (ITPOU3BOACTBA): TOCTAHOBKOM Ha MPOU3BOACTBO; C
€AMHUYHBIM (TIOBTOPSIOIIEMCSI ), CEPUITHBIM U MaCCOBBIM ITPOU3BOICTBOM.

3) C sTanoM mocTaBKu

4)C »TanoMm »SKCIUTyaTallud: MPUMEHEHHEM M XPaHEHUEM; CO CHSITHEM C
ITPOM3BOJCTBA, PEMOHTOM M JKCIUTyaTalUEH.

5) YuursiBas COBPEMEHHBIE TeHACHINUH pa3BUTHS IIPOU3BOJCTBA,
yCTaHABIMBACTCA CBSI3b C TPEOOBAHUSMHU IO OXpPaHE TPUPOABI B YACTH
3aIUTHI OKPYKAIOIIEH Cpelibl U AKOOE30MacHOCThIO.

6) BriepBbie BKIIFOUEHBI CTAaHAAPTHI MO JUKBUJALUUHU OPOIYKIHMH: yTUIN3ALNH,
YHUYTOXEHUIO, U/UITN 3aXOPOHEHHUIO U YAAIICHUIO OTTACHBIX OTXO/IOB.

B ocnoBy oprammszamuun pa6otr mo CPIIII momoxxeH MOMyNIbHBIA MPUHITHII,
BKJIIOUAIONIMI Ha0Op THUMOBBIX OPraHU3AUOHHO-TEXHUYECKUX MEPONPUSITHH,
yKa3aHHBIX B CTaHJApTaX M MOPSIOK IUIAHUPOBAaHHUS, 0OOECIIEUEHHUsI U BBITIOJIHEHHUS,
BXOASUIMX B HUX 3JIEMEHTOB. ONpENeICHHOE COYETAaHWE MOJIYJIEHM W MPaBUI UX
B3aUMOJEHUCTBUS MO3BOJIIET MOCTPOUTH MPOU3BOACTBEHHYIO MOJENb OPraHU3ALNHU
paboT, OTBEYAIONIYIO 3aJaHHBIM TPEOOBAHUSIM.

B CPIIII npenycMoTpeHbI ClEAyIOIIME MOJEIUW opraHuzanuud pador: 1) mo
roCyJlapCTBEHHOMY U MYHMIIMIAIBHBIM 3aKa3aM — Toc3aka3dy; 2) IO 3aka3y
KOHKPETHOTO TOTpeOuTeNns; 3) MO0 HMHHUIIMATHBHOW pa3paboTke 0€3 KOHKPETHOTO
3aKa3uyrMKa MpU KOMMEPUYECKOM PHUCKE pa3padOTIYMKOB M HM3rOTOBUTENEH. Mojenb
BBIOMPAETCS, UCXOJs M3 CTaryca 3aka3yhKa, WCTOYHUKOB (DUHAHCUPOBAHUS W
YCJIOBUI PHIHKOB COBITA.

IIpencraBisieTcs, 4YTO BCI 3Ta CHCTeMa  JACHCTBHH  MOXET  OBITh
aBTOMAaTHU3HpOBaHa — co3JaHa «BceoObemiromasi» moaens CPIII, a Ha nmpennpusTin
B 3aBUCHUMOCTH OT TMPOWU3BOACTBEHHOIO 3aJlaHHMsl NPOBOJMTCS €€ aHalu3 |
BBICTPAnBAETCs coOCTBeHHas «MPOU3BOACTBEHHAS MOJENb CPIIII,
npeacTaBisAonias Habop CTaHAAPTHBIX MOMAYJIEH, HO HACTPOCHHBIX HA KOHKPETHOE
IIPOU3BOJICTBO.

CoOBEpIIEHHO OYEBHJIHO, YTO W B MEPBOM, U BO BTOPOM MPUMEPE NPUMEHATH
CTaHJAPThl «IPSAMOr0» ACHCTBUS U YHPABJIATH CUCTEMAaMHU CTaHAAPTOB B PYYHOM
dbopmaTe CTAaHOBHUTCS OYCHb 3aTPYIHUTEIHHO. [l09TOMYy Ha TEpBBIA TUIAH JTOJDKHA
BBIXOJIUTh T€MAaTHKA, TaK HA3bIBAEMbIX, MAIIMHOYUTAEMBbIX, MOCTPOEHHBIX Ha 0a3e
u(poBEIX TexHOJOTUN cTaHAapToB. CTaHmapThl JODKHBI CTaTh HHCTPYMEHTOM,
YAOOHBIM 71l MICTIONIB30BAHUS CTICIIHAIMCTAMH Ha BCEX CTAIMAX JKM3HEHHOTO ITUKJIIA
MPOAYKIUU.
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Abstract. The development of standardization in the Russian IT industry requires a new
approach to development of technical documentation. One such approach is creation of machine-
readable standards. Currently, there are a huge number of standards in circulation with so called
flat format, when each standard refers to many other regulatory documents. Apply them manually
in operating production is extremely difficult. Obviously it is advisable with using IT technologies
to develop standards in which standardized "comprehensive" models, built on a modular principle,
and to solve specific production problems, follows analyze individual modules and create your own
production model. As an example, the possibilities of constructing such a model for development
and production of products.

Key words: machine-readable standards, IT technologies, object model standardization,
modularity.
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MATHEMATICAL MODEL OF THREE-PHASE AC-DC ACTIVE

VOLTAGE CONVERTER WITH PULSE-WIDTH MODULATION
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IMPEOBPA3OBATEJISI HAIPSI)KEHUS C ITAPOTHO-UMITYJIbCHOM
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Yxkpaunckuii 2ocyoapcmeennsiii ynusepcumem #ceie3Ho00pO#CHO20 MPAHCNOPMA,
Xapvxos, ni. Detiepoaxa, 7, 61050
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Xapwvkos, yn. Kupnuuésa, 2, 61002

Abstract. A mathematical model of a three-phase PWM converter of an AC voltage source to
DC under asymmetric operating conditions is presented. Compared with traditional approaches to
PWM rectifier modeling, a new mathematical model in positive and negative rotating synchronous
coordinates is proposed. The direct relationship between instantaneous output power and DC
voltage ripple is investigated. In addition, the analytical study of the instantaneous power flow
explains the occurrence of odd-order harmonics in the currents on the network side of a three-
phase rectifier with PWM in unbalanced operating conditions.

To confirm the obtained analytical dependencies in the Matlab / Simulink program, a
computer simulation of a three-phase active rectifier with a control system built on sinusoidal
pulse-width modulation was carried out. An assessment of the harmonic composition of the input
current and output voltage of a three-phase active rectifier is carried out. It is shown that when
using the presented control system of an active rectifier, the power factor of the converter is more
than 99 %.

Key words: mathematical model, three-phase converter, pulse width modulation, harmonics,
coordinates, unbalanced operating conditions.

Introduction.

One of the main tasks of power electronics is to solve the problem of ensuring
electromagnetic compatibility (EMC) of semiconductor converters, including rectifier
converters, with electrical networks [1, 2]. In modern conditions, the requirements for
ensuring the quality of electrical energy are pushed to the fore when solving issues of
transmission, conversion and distribution of electricity and is one of the most priority

issues of energy supply today [3, 4]. Currently, there is a tendency to tighten the
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requirements of international standards for the quality of electricity and
electromagnetic compatibility in general [5, 6]. Thus, in order to meet the modern
requirements of electromagnetic compatibility of three-phase rectifiers with the input
and output network, it is necessary to revise the concept of constructing a converter
installation [7, 8].

Currently operated diode and thyristor rectifier units do not meet international
requirements for electromagnetic compatibility, primarily in terms of the harmonic
composition of the consumed current. It should be noted that higher harmonics
generated into the supply network by rectifier units cause a number of undesirable
phenomena [9, 10]:

— have a negative impact on automation systems, relay protection, telemechanics
and communication;

— cause additional losses and shorten the life of insulation in electrical machines
and transformers;

—cause distortion of the supply voltage shape and make it difficult to
compensate for reactive power using capacitor banks.

All of the above factors lead to a decrease in the efficiency of the entire power
transmission system, as well as technical devices powered by it [11, 12].

To solve the previously mentioned problems, the use of active three-phase
rectifiers with power factor correction is promising. This will significantly improve
the indicators of electromagnetic compatibility, as well as implement bi-directional
energy transfer by the rectifier [13, 14].

However, the sinusoidality of the input current of the active rectifier directly
depends on the implemented control algorithm. The same applies to the
implementation of the bi-directional power transmission mode using pulse width
modulation (PWM). In this case, for the high-quality construction of an automatic
control system of the converter, it is necessary to build a mathematical model of the
converter [15, 16]. To develop a suitable converter for any installation, it is important
to have a good understanding of the details of the installation. Representation of the
object in mathematical form leads to the convenience of analysis and design of the
transducer [17, 18].

To accurately describe the behavior of a PWM rectifier at an asymmetric supply
voltage, it is important to deal with the input voltages of the forward sequence and
the input voltages of the reverse sequence separately. The study of even-order
harmonics at the voltage of the intermediate circuit and odd-order harmonics on the
side of the current line in unbalanced operating modes is relevant [19, 20].

The work continues the research performed by the authors in previous years and
is based on the results and scientific achievements, partially published in [21-24].

Main text.

Since most of the control circuits proposed to eliminate harmonics in the DC
circuit voltage are based on the regulation of the instantaneous power flow of the
active rectifier converter, it is necessary to have a clear idea of the instantaneous
power at asymmetric supply voltage [25, 26]. In Fig. 1 shows the configuration of the
power circuit of a three-phase AC-DC converter with PWM.

e N
N
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It is assumed that the converter feeds the resistive load. Differential equations
for phase voltages on the AC network side can be expressed as:
di,

e, =L—*+R-i +u,; (1)
dt
di

e,=L—"+R-i, +u,; 2

b dt b bn ( )
di

e =LZ 4+ Rei +u_. 3)
dt

Pin Pr + PR Pout idc iLoad

«{Kﬁ& Sap { S, bp <‘ SCP
ua

|

i

| " —C | |Re
S, ks, s,

Figure 1 — Three-phase voltage AC-DC converter circuit with PWM

Given that the sum of phase currents in a three-phase system is zero, i, + i, +i. =0,
the group of equations (1) can be simplified to two-line voltage equations:

di di
e,=e, —e,=L—*—L—"+R-i —R-i,+u, —u,,; 4
ab a b dt dt a b an bn ()
di, . di
e. =—¢,—e =L—2—L—<+R-i, —R-i +u, —u_. 5
bc b c dt dt b c bn cn ()

According to the principles of the voltage source converter, the ratio between
the voltages at the terminals and the average switching signals can be expressed as:

uan :Sa .udc; (6)
Uy, = Sb Uy s (7)
u,=S.-u,. (8)
Therefore, equations (4)...(5) can be reduced to a matrix format:
i=| L P X+ : . e+| L ‘u, 9)
0O —— - = 0o - Pae.
L 3L 3L L

where x=[i, i,] ; e=[e, e.];u=[S, S,].
Linear voltages e, ex., input currents i,, i, and average switching functions S,
S» can be replaced by e, e, i4, ig and S,, Sp respectively, using the appropriate forms
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of Park transformation. This model can be represented in a stationary fixed a-f
coordinate system as:

U,

A Ly e
i=| L s L e L ‘u, (10)

0 —-— 0 — 0 —

L L L

where x = [ia iﬁ]T; e= [ea eﬁ]T; u z[Sa Sﬂ]T.

The unbalanced variable of a three-phase system can be divided into three
variables in three-phase balanced systems, namely, the component of the forward
sequence, the component of the reverse sequence and the component of the zero
sequence.

Since the neutral point in Fig. 1 is not connected to the negative side of the DC
bus, the zero sequence component is missing.

Thus, the spatial vector of unbalanced three-phase variables in the stationary
system off can be represented as the sum of the spatial vectors of the components of

the positive sequence x7, and the negative x,,, the components of the sequence xn

o, as shown in Fig. 2.

\Qa)t

g -axis’
Figure 2 — Diagram of unbalanced three-phase variables

Therefore, the model of a three-phase rectifier with PWM may consist of one
part in the positive coordinate system a-f, and the other in the negative coordinate
system a-f:
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Since the forward and reverse sequence equations in step-up rectifiers with
PWM constitute an orthogonal system of equations, these two systems of equations
can perform transformations separately.

L . » "
As shown in Fig. 2, spatial vectors x7, and x,

coordinate system d-g of positive and negative synchronous rotation. Therefore, the
model of the direct sequence in the state space for a three-phase PWM rectifier in a
synchronous system of d-g rotation with positive rotation can be obtained from
expression (10):

can be converted into a

R -p

il 2R oo ] | L oofler| |—Me o ||Sy

_| L T P T S N R ) 1 a3
ip 0 —ﬁ :p 0 l P 0 _ Yy S?
Ly L Ly L ¢ L q

Similarly, the reverse sequence equations can be obtained in a synchronous
coordinate system d-g with negative rotation:

7 I SO B I P O A O R

_| £ e L N L 1L e
in - -1 - n _udc n
Y 0 L]l 0 L] L% 0 L S

From Fig. 1 can get the equation of state on the side of the DC circuit and write
it as follows:
cBa—j —j =i - 15
df dc Load dc Rdc ( )
The DC circuit current i;. can be expressed through the input phase currents i,
i», i and the average switching functions S,, S, S. as:
i, =S,-i,+S,-i,+S, -i. (16)
After applying the Clark transformation, the DC circuit current can be expressed
in a fixed coordinate system o-f as:
b =S, i, +8,1,. (17)
Based on the vector diagram in Fig. 2, can express the current in the format of a

spatial vector, then convert it into a rotating synchronous coordinate system d-g and
define 6 as wt:
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L=iy+jiy=(i0+ i)+ (il +j-ig)=e” (L +j-il )+e - (if+ )i )=
=(cos-i —sin@-i" +cosf-i; +sin@-i! )+ j-(sin@-i! +cosd-i’ —sin@-i) +cos0-i’). (18)
In the same way can convert the average switching functions S, Sg:
S,+j-Sy=e"(Sy+j-Sl)+e’(S;+j-S))=

=(cosf- S} ~sin@-S! +cosf-S; +sind- S )+

+j-(sin6?-Sj+cos9-S;—sinH-S;’+cos9-Sq”). (19)

Expressions for i,, is, S, and S; can be obtained from the real and imaginary parts:
i,=co0s0-i] —sin@-i’ +cos@-i;, +sin@-i,; (20)

iy=sin0-i] +cos@-il —sin@-i; +cosO-i,; (21)

S,=c0s0-S; —sin@-S) +cos@-S; +sinf-S; (22)
S,=sin@-57 +cos@-S; —sin@-S; +cosb-S. (23)

Substituting the expressions (20)...(23) into (17), the current iz. on the DC
circuit side can be expressed as:

i, =i,-S, +i,-S,=

= (i} -cos20 +i) -sin20 +i7 )- S + (il -cos 20 — i} -sin20 +i” ) - SI +
+(if -c0s20 =il -sin20+ 1} )- Sy + (il -sin20+i” -cos20+i!)- Si. (24)

When the rectifier with PWM operates in a balanced state, ie all variables in
reverse order are zero, can write:

. 1 1 /. .
udc:—C.RdC-udc+E-(zj-Sj+zf-Sf). (25)
The voltage in the DC circuit can be represented as:
_i;’ 0820+ -sin20 +1ij | _Sj_
i -cos20—i; -sin260 +1i” S
Cii, =——de y|* ‘ T (26)
g | Iy +c0S20—i7 -sin260+i; S
i] -sin20 +i) -cos20 +iy | | S, |

In the balanced state i; and i/ include only constant values in the steady state.

Therefore, expression (25) indicates that u,. contains only the value of direct current,
and this equation corresponds to the usual equation under balanced operating
conditions:
du,,
dt
Moreover, equation (26) gives more details and a clearer picture of the PWM
rectifier model in an unbalanced operating state:
du c . . -n n 1 n u c
CTd:(zj’-Sf+z;-Sf+zd-Sd+zq-Sq)——d. (28)

t dc

C=L=(iy-S; +i’-S)~i,. 27)
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Equation (26) shows the presence of a harmonic component of the second order
at the output of the rectifier due to the presence of components of the reverse

sequence both in the current and in the average switching function i, i, S, S, .

In practice, unbalanced power conditions often occur in the network, espe01ally in a
weak AC system [27, 28]. This can be caused by single-phase loads in the system,
which are unevenly distributed between the three phases, or asymmetric resistances
of the transformer winding or transmission, open star, open triangle [29, 30].

Regardless of the reasons, the performance of a three-phase rectifier with PWM
deteriorates due to the appearance of the reverse sequence voltage under conditions
of asymmetric input voltage. To maintain all the benefits of a PWM rectifier in
asymmetric operating conditions, it is necessary to understand how the components
of the reverse sequence of the supply voltage generate second-order harmonics at DC
voltage.

Typically, the supply voltages e,, e, and e, from the network can be separated as

components of the forward sequence e’, e/, e” and the components of the reverse

c

sequence e, e, ,e. . Components of the reverse sequence for both current and
average switching function i;,,, S, S, .

Given that the average sw1tch1ng functions are constant S, S, S7,S”, the

reverse sequence currents and the average switching function will cause a harmonic
component of the second order at the voltage of the intermediate circuit. Accordingly,
the components of the harmonics of the second order in the voltage of the
intermediate circuit will cause the harmonics of the second order in the currents on

the AC side i}, i” , which leads to higher harmonics of the even order at

ir
q°7d>"q

constant voltage. Therefore, the side currents of alternating current in the positive and

negative 1i,,i,,i;,i’ synchronous rotating coordinate systems will include all

harmonics of paired order, which can be written as:

"(r)=150+ > 15 -sin(h-or+¢); (29)
h=2k k=1
17 -sin(h- ot + 30
( ) h 2kk 1 ah ( ) ( )
(t)zlgo + > 1, -sin(h-ot+4,); (31)
h=2k k=1
i ()=L+ ¥ 1 sin(h- ot +4],), (32)
where 17,1}, 1}, 1, are the variables representing the value of direct current on

the side of alternating current; @7, 4y,, #,, 4., are the phase angles of the harmonic

components of the h-th order of the side currents of the forward and reverse sequence
in the rotational coordinate system d-g, respectively.
Therefore, the direct current idc can have pairs of harmonics, which can be
expressed as:
i,(t)=1,+ ¥ I,-sin(h-wt+g,), (33)

h=2k k=1
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where [y is the value of direct current; [, is the amplitude angles of harmonic
components of the /-th order in the current of the intermediate circuit; ¢;, is the phase
angles of harmonic components of the 4-th order in the current of the intermediate
circuit.

In fact, the amplitude of the higher harmonic components of the alternating
current on the network side will decrease with increasing harmonic order. Therefore,

to simplify the process of alternating current i;,i;,i;,i’ , only second-order

harmonics are taken into account. Accordingly, the DC idc on the DC side will
include a fourth-order harmonic:

i, (8)=1,+1 g -sin(2-wt)+1,., -cos(2-wt)+
+1 0 -sin(4-wt)+ 1, -cos(4-wt); (34)
Loygn = 1,5 COSPy; (35)
1 seos =1, -8i0G,; (36)
rasin = 1,4 COSPyy; (37)
1oy =14 -8I0G,, . (38)

The value of direct current /, can be written as:
Ly=87 15, +S) 15, +S;- L +S, -1+
1 p n b n n n 1 p n : n n n
+E-Sd -(]d2-s1n9d2+]q2-cosﬁq2)+5~5q -(Iq2-51n0q2—1d2-c0s6’d2)+

1 . 1 .

S (12, -sin@), - 17, -coseqf;)+5-s;’ (12, sin @), + 17, -cos6), ). (39)
The amplitudes of the harmonic components of the second and fourth order for

the terms sin and cos, asin, [r2cos, Lrasin and Lacos can be represented, respectively, as:

Ly =SE -1/ = 87 Iy =St - 17 + 8" - I7, +

r2sin q
+87 17, -cos@y, + 8717, -cos@l, + S -1;,-cosgy, +S) -1, -cosg,,; (40)

bi =87 L), +S8; Ly +Sy -1} +S8) - 17+

r2cos
+S§’-Ifz-sin¢jz+S;’-I(fz-sin ;’2+S§-I;z-sin¢;2+S;-];2-sin ;2; (41)
1

1
— P n p n ] p p n p n 1 p
Ir4sin—2-Sd-(Id2-cos¢d2+lq2-sm q2)+2-Sq -(qu-cos q2—1d2-51n¢d2)+

| : | .
+E-Sd-(Ifz-cos¢jz—];2-sm ;’2)+5-Sq-(152-cos fZ+I§2-sm¢j’2); (42)

1 n b n n n 1 n : n n n
1,.. :E-Sj-(Idz-sm;édz—]qz-cos q2)+5-S;-(1q2-sm¢q2+Id2-cos¢d2)+

+%-S§ (47, -singy, + 17, - cos ;2)+%-S; (47, -sing?, — 17, -cosgy, ). (43)

In this case, a fourth-order harmonic is added to the DC circuit voltage.

The ultimate goal of control is to suppress the voltage of pairwise harmonics to
create a constant DC output voltage. In the steady state, the variables on the DC side
can be replaced by the sum of the DC signal and the AC ripple signal:

Uge = Uy + Aty (44)
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A\
idc = Tdc + Aia’c : (45)

Since the DC signal appears as a periodic signal, the DC component i, can be

obtained from the integral of iz in one cycle, which is similar to expression (39):
2

2 o
Aiy =1, -sin(2-wt)+1,,, -cos(2-wt)+
+1 . -sin(4-wt)+ 1, -cos(4-wr). (47)

Since the load is resistive, u, can be written as:
iy =Ry i =Ry - 1. (48)

c

Substituting expressions (46) and (48) in (15) and reducing the constant
components, we can write as:

1 1
Au, =-— Au, +—-Ai, . 49
dc C . Rdc dc C dc ( )
Based on expression (47) we can solve the differential equation (49):
Au, =K -e CR“" + \/ Lo & rz“’s sin(2-a)t+¢u2)+

\/1 +4-@°-C*-R
Rdc r4s1n r4cos :

-sin(4-wt+¢,,), (50)

\/1 +16-@*-C*-R2.
where K is a constant.

Equation (50) can be expressed as two parts: the first part is decreasing. It will
attenuate exponentially to zero in the steady state. When the values of capacitor C are
small, which means that the system has a small capacitor, the voltage response of the
DC circuit will be fast. And only the second part exists in a steady state and is
manifested as components of the pulsation of the second and fourth order in the
voltage of the DC circuit under conditions of asymmetric power supply.

When the condition 4-w”-C?-R; [ 1 can be further simplified, as in the

steady state:

2 2
Au, = \/Ir;sﬂla) 22005 -sin(2- a)t+¢u2)+\/ ’:i“w_g“cos -sin(4-wt+¢,,). (51)

In order to minimize the harmonics of the second and fourth order in the DC
voltage of the small capacitor, to obtain the appropriate control signals for the given
values of [osin, Lacos, Lrasin and Lcos became critical. From expression (51) it is seen
that only when the conditions Z2sn = 0, Lacos = 0, Lasin =0 and 4.0 = 0 are satisfied
simultaneously, the DC voltage ripple Au, can be removed so that it is possible to
maintain a constant DC output voltage.

An imitation model of an active rectifier with a hysteresis control system was
created in the Matlab environment. The developed model has the following
components: a three-phase supply network, a meter for input phase voltages and
currents, a two-level active rectifier, an equivalent RL load with an EMF source, and
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a hysteresis control system. The autonomous voltage rectifier (AVR) model with a
hysteresis control system is shown in Fig. 3.
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Figure 3 — Simulation matlab-model of an active rectifier with a hysteresis
modulation type

In the control system, for the implementation of rectification and regeneration
modes, feedbacks on the output current and output voltage are implemented using the
regulator. Feedback signals with a reference signal are fed to the output voltage
regulator.

The parameters of the simulation model are given in Table 1.

The shapes of the input phase voltages and currents, as well as the output
voltage of the active rectifier with a hysteresis control system during the transient
process of starting the AVR are shown in Fig. 4.

If there is an active energy source in the load, the transfer of energy from the DC
link to the supply network can be realized. The oscillogram of the phase voltages and
currents of the AVR during the transition from the rectification mode to the
recuperation mode is shown in Fig. 5.
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Table 1
AVR simulation model parameters

Parameter Value
Phase-to-phase voltage of a three-phase network, V 1,400
Input inductance inductance, mH 0.2
Active resistance of the input choke, Ohm 0.02
Load resistance, Ohm 2...15
Output capacitance, uF 2
Output voltage, V 3,300
PWM frequency, kHz 2

Phase 4 voltage (U, V) and current (/, A)
2.000 : : : : | : :
0
-2,000

2.000
0
-2.000

2,000
0
-2.000

3,000

Output voltage (U, V)

A e e i e S B

2,000

>

0 0.005 001 0.015 0.02 0.025 0.03 0.035 0.04 0.045 0.051s

Figure 4 — The shapes of the input phase voltages and currents, as well as the
output voltage during the transient start-up of AVR

During the simulation, the dynamic mode and parameters of electromagnetic
compatibility were investigated: the power factor consumed from the network
(rectification); harmonic distortion factor of phase current; the magnitude of the
interfering voltage.

The result of Matlab simulation of AVR with a control system with PWM with a
frequency of 2 kHz confirms the adequacy of the developed method for calculating
the output voltage ripple.

Fourier analysis of the current consumption and the output voltage of the AVR
at a PWM frequency of 2 kHz are shown in Fig. 6, 7.
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Figure 5 — The shapes of realizable current and voltage AVR with a hysteresis
control system when switching to the recuperation mode

From the above analysis, the purpose of physical voltage control without DC
ripple is presented in terms of a mathematical expression that can be understood in
more detail, and thus improves the understanding of harmonics on AC and voltage
for a three-phase PWM converter under unbalanced operating conditions.

Signal mag.
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Figure 6 — Fourier analysis of the AVR phase current
at a modulation frequency of 2 kHz
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Figure 7 — Fourier analysis of the AVR output voltage
at a modulation frequency of 2 kHz

Summary and conclusions.

The direct relationship between instantaneous output power and DC voltage
ripple is investigated. In addition, an analytical study of the instantaneous power flow
explains the occurrence of odd-order harmonics in the currents on the network side of
a three-phase rectifier with PWM in unbalanced operating conditions. The simulation
modeling of the active rectifier with PWM carried out in the Matlab / Simulink
program confirmed the formation of a sinusoidal input current, as well as a low
amplitude of the output voltage ripple.
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Annomauyusn. Ilpeocmasnena  mamemamuyeckas — mooenv — mpéxgaznoco  LIIHM-
npeobpazosameriss UCMOYHUKA HANPAXCEHUSI NEPEMEHHO20 MOKA 8 NOCMOAHHbIU 8 ACUMMEMPUUHBIX
yenosuax  pabomwl.  Ilo  cpagnenuio ¢ MPAOUYUOHHBIMU NOOX00AMU K  MOOEIUPOBAHUIO
svinpamumens c¢ LIIUM, npednazcaemcsa Hosas mamemamuyeckas MOOeNb 8 NON0HCUMENbHbIX U
OmMpuUYaAMenbHbIX 8PAUAIOUWUXC CUHXPOHHBIX KoopouHnamax. Hccnedyemces npamas césa3b MexHcoy
M2HOBEHHOU BbIXOOHOU MOWHOCMbIO U NYIbCAYUAMU HNOCMOAHHO20 Hanpsxcenus. Kpome moeo,
ananumuieckoe UCCie008anue MHOBEHHO20 NOMOKA MOWHOCMU O0O0bACHAem B03HUKHOBEHUE
2aPMOHUK HEeYEMHO20 NOPSOKA 6 MOKAX HA Cemegoll CMmOpoHe Mpéxgaznozo evinpsamumers c
LIIUM 6 necoanrancupo8anHvlx pabouux yciousix.

[l noomeeporcoenusi NoIYYeHHbIX AHATUMUYECKUX 3asucumocmeti 6 npozpamme Matlab /
Simulink  6vi10  npogedeno  KomnvlomepHoe — MOOeruposarue  MpEXPA3H020  AKMUBHO20
BLINPAMUMENS C CUCMEMOU YNPABILeHUs], NOCMPOEHHOU HA CUHYCOUOATbHOU UUPOMHO-UMNYIbCHOU
mooynayuu. Ilpoeedena oyenka 2apMOHUYECKO20 COCMABA 6XOOHO20 MOKA U  BbIXOOHO20
HanpsoiceHuss mpéxgasnoeo axmueno2o ewvinpsamumend. Illokasano, umo npu UCNOIbL308AHUU
NpeoCmasiIeHHOl CUCmeMbl YNpAGieHUus aKmMUSHO20 8binpamumens Kodgguyuenm mowHocmu
npeobpazosamens cocmasnsem bonee 99 %.

Knrwouegvie cnosa: mamemamuueckas mooenb, mpéxghasuviii npeodopazosamend, WUpOmMHO-
UMNYTbCHAS MOOYIAYUS, 2APMOHUKU, KOOPOUHAMbL, HECUMMEMPUUHBIIL PEXHCUM PADOMDbL.

Article sent: 19/03/2021
© Nerubatskyi V. P., Plakhtii O. A.,
Hordiienko D. A., Shelest D. A.

ISSN 2523-4692 25 www.modscires.pro



e N
A ,,'
¥

B Ll
Modern scientific researches Issue 15/ Part 19 ﬁ‘

https://www.modscires.pro/index.php/msr/article/view/msr15-01-043
DOI: 10.30889/2523-4692.2021-15-01-043

V]IK 621.787
RESEARCH OF APPLICATION OF SURFACE DEFORMATION
TECHNOLOGY AT RESTORATION OF WEAR DETAILS OF

AGRICULTURAL MACHINERY
JOCJIIKEHHS 3ACTOCYBAHHS TEXHOJIOI'TT TIOBEPXHEBOT'O
JTE®OPMYBAHHS ITPU BIZTHOBJIEHHI 3HOIIEHUX JIETAJIEN
CLIIbCBKOI'OCHOJAPCHKOI TEXHIKH
Ivankova O.V./IBankosa O. B.
c. t. s. as. prof / k. m. H., Ooy.
ORCID ID (0000-0003-1825-0262)
ResearcherID (Q-6470-2016)
Velyt I. A./ Beaur L. A.
c. t. s. as. prof / k. m. H., Ooy.
ORCID ID (0000-0003-1825-0262)
ResearcherID (Q-6470-2016)
Bartosh V. Yu. / baprom B. IO.
Automotor company, 12, Komarova str., Poltava, 36008, Ukraine
Asmomomopna komnanis, m. [lonmasa, éyn. Komaposa, 12, 36008
Obshchyy YA. O./ O6mmuii 5. O.
Poltava State Agrarian Academy, 1/3, Skovorody str., Poltava, 36000, Ukraine
Ilonmascoka depoacasna acpapna axademis, [lonmasa, 8. Cxosopoou 1/3, 36003

Anomauia. Iliosuwenns 0oseosiuHocmi Oemainell CilbCbKO2OCNOOAPCLKOI MeEXHIKU €
aKmyanvbHolo npoonemor cbo2ooents. CyuacHuili pieeHb po36UMKY 2dny3i MeXHIYHO20 cepeicy
nompebye po3pooOKu HOBUX MEXHON02l BIOHOGNIEHHS 3HOWEHUX Oemanell 3 Memor Ni08ULeHHs.
006208iUHOCMI MAWUH. Y cmammi npo8edeHo anali3 cmawny npooiemu nio8UWeHHs. 008208I4HOCMI
demarneil CilbCbKO2OCNOOAPCHKOI MEXHIKU PIZHUMU MEXHON0IYHUMU Memoodamu. Pozensinymo
cyyacHi cnocobu noeepxmeozo 3miyHenHs Oemaneu. IIpoeedeni 00cniOdceHHs NO GUSHAUEHHIO
3ycunns oeghopmayii, meepoocmi, WOPCMKICMb NOBEPXHI, 3ANUUKOBUX HANPYIHCEHb MA CMPYKMYPU
nosepxuHesoi 30HU 00 1 nicisi 06podbxu. Pesynbmamu nokasywoms, wo GiOHO8IeHI 8iOpayiliHuM
NAACMUYHUM O0edOPMYBAHHAM Oemani Maroms SUlyy 3HOCOCMIUKICMb | CNpUAiomsb NiO8UUEHHIO
0oszogiunocmi mawiun. Ilosepxnese naacmuyne 6ibpayitine 0eOpMYSAHHA ye Memoo, o Mae
WUPOKT MEXHONO2IUHI MONCIUBOCTI Ul 003805€ 00CAAMU CYMMEBUX PE3YIbMAaAmie.

Knrwouosi cnosa: mexnonocis, 6i0HO8NIeHH s, NIACMUYHA Oedhopmayis, nogepxHeae NiACmuyHe
3MIYHEHHs, 8IOpayis, 0068208IUHICMb.

Beryn

[ligBUIIEHHA  JOBrOBIYHOCTI  JI€Tal€d  CLIBCBKOIOCIOAAPCHKOI  TEXHIKH,
TPaKTOpPiB, aBTOMOOLIIB Ta TEXHOJIOTIYHOTO OOJIAJHAHHS € aKTyaJlbHOIO MPOOIEMOI0
chorojieHHs. B mpotieci excrutyaTtaiiii MalliH Ta MEXaHi3MiB iX JeTajl 3HOLIYIOThCS.
[ToBepxHeBuUi 1Iap feTanei CydacHUX MAIllMH CIpUHMaE TEIUIOB1, MEXaHI4Hi, Ta 1HII
BIUTMBH 30BHINTHBOTO, YaCTO arpeCUBHOTO CEPEAOBHINA. 3aBISIKH YOMY 3MIHIOETHCS
CTPYKTypa MeTally, BUHUKAIOTh 3aJMIIKOBI BHYTPILIHI HANpYy>KEHHS, 3MIHIOETHCA
penbed TIOBEPXOHBL 3HOIIYBAHHS, YTBOPIOIOTHCSA Ta POCTYTh MIKPOTPIIIUHU,
BIIOYBA€ThCS 3HEMILIHEHHS TPUIIOBEPXHEBOI 30HM. [3 3HOCY Ta KOpO3ii
MOBEPXHEBOr0 IIapy MOYMHAETHCS PYWHYBaHHs Aetanmi. L1 sBuIIa MalTh CyTTEBHIA
BIUIMB Ha JJOBFOBIYHICTh MAIIWH 1 3yMOBJIIOIOTH IMiABUIIIEHHS BUMOT J0 iX HaJA1HHOCTI
[2, 3]. HacTkoBe ab0 MOBHE YCYHEHHsI LIMX HETaTUBHUX BIUIMBIB Ha J€Tall MalluH
MOK€ IMIJIBUILIATA 3HOCOCTIMKICTh, KOPO31MHY CTIMKICTh Ta BTOMHY MIIHICTb.
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[TokpamanHsi BIACTUBOCTEH NOBEPXHEBHX IHAPIB JE€Tale MOXKJIMBE UUISIXaMHU:
BJIOCKOHAJICHHS KOHCTPYKIII MAIllMH Ta MEXaHi3MIB 13 3aCTOCYBAaHHSIM SIKICHIIITUX
MaTepialiB 3 BUCOKMMH (PI3UKO-MEXaHIYHUMH BJIACTUBOCTSIMH; PO3pOOKAa HOBHUX
TEXHOJIOT1¥ 3MIIHEHHS TIOBEPXOHb JIETaJICH.

Tepmin  ekcmilyaramii  CUIBCBKOTOCIONAPCHKOI TEXHIKM JI0 KamiTaJbHOTO
PEMOHTY B 3HAUHIN Mipi 3aJI€KUTh BiJl 3HOCOCTIMKOCTI ii neTaneit Ta By3miB. Pecypc
JeTanel, siKi IBUAKO 3HOLIYIOThCS, BU3HAYA€E TEPMIH eKCIUTyaTallll Cy4yacCHUX MallluH
[3, 4]. Ha o6ciyroByBaHHs, pEMOHT CUIbCHKOTOCTIOIAPCHKOT TEXHIKK Ta Ha 3amacHi
YaCTHHM BUTPAYAIOThCs 3HAUHI MaTepiaibHl PECYpPCH.

Merta. VY 3B’SI3Ky 3 IIUM aKTyaJIbHUMH € JIOCITIDKCHHS IO BHSBJICHHIO BILIHUBY
CTaHy TIOBEPXHEBOIO IIapy JeTajel Ha I1X 3HOCOCTIMKICTh. AKTyaJlbHUM €
MPOBEJCHHS JOCJIPKEHh IO 3aCTOCYBaHHIO CYYaCHUX METOIB IiJBUIICHHS
JIOBFOBIYHOCTI JIeTajel ClIbCHKOTOCIOAAPCHKOI TEXHIKU MOBEPXHEBUM 3MIITHCHHSIM.

OOG’eKT MOCHIKCHHS. TEXHOJOTIYHHUM IIPOIEC BITHOBJICHHS JeTajei METOJI0M
TJIACTUYHOTO JehOopMyBaHHS 3 BiOpaIrie€ro.

Jlist peamizaiii MeTH HEOOX1IHO:

- MPOBECTH aHaJi3 BIJOMHUX METOJIB 3MIITHCHHS JCTalCi MalllnH;

- BHUBYUTH BIUIMB TlapamMeTpiB OOpoOKM Ha pe3yJbTaTh IMOBEPXHEBOL
mIacTuyHoi  Aedopmaliii Ta OIIHUTH TOKa3HMKHA 3HOCOCTIMKOCTI  Ta
JIOBFOBIYHOCTI 0OpOOJICHUX JIeTaJICH;

- BHUSBUTU TEXHOJIOTIYHI (PAKTOPU Ta 3aKOHOMIPHOCTI iX BIUIMBY, WIO
BHU3HAYAIOTh MILHICTh 0OPOOJIEHOIO apy Ta BILUIMBAIOTh HA MO0 SIKICTb.

BukJiaa ocHOBHOTo MaTepiaiy.

VY nitepatypi € psa poOIT, IO NPUCBIUYIOTHCS TOCTIIKEHHSM IO IT1IBUILIEHHIO
JIOBFOBIYHOCTI JIeTajel CLIbChKOTOCIOAAPChKOi TeXHIKM. [IUTaHHS MOBEPXHEBOTO
3MILHEHHS, IUJIMBY CTaHy IOBEPXHEBOTO Iapy JAeTajedl Ha iX 3HOCOCTIHKICTh
JOCIIJKEH] y YMCICHHUX Tpalsgx HayKoOBIIB, 30kpema AnutoBuua B.f., BoiiTioka
B.JI., €pmosoBa JI.C., Momoauka M.B., Haymenka O.A., Ilerpoa IO.H.,
Yepuoianosa B.I, Cxo6no T.C. Ta inmux. Humu Oynu chopmysiboBaHI OCHOBHI
BUMOTH 1 TEXHOJIOT1YHI OCHOBH ITIJIBUIIICHHS JIOBITOBIYHOCTI TEXHIKH SIKI TapaHTYIOTh
OTPUMAaHHS 33JJaHUX BJIACTUBOCTEH 1X MOBEPXOHb.

CyyacHl MOXJIMBOCTI YIpaBJIiHHS JIOBIOBIYHICTIO JeTajed MaluH Ipu
MIPOCKTYBaHHI, BHUTOTOBJIEHHI, €KCIUTyaTallli Ta pPEeMOHTI IHUpoKi. B OiibIiocTi
BUITAJIKIB JICTal BiJHOBIIOIOTH MPH 3HOCI OHIET 200 ACKITBKOX pOOOYNX TTOBEPXOHD,
3aCTOCOBYIOYM METOAM 3MILHEHHS TOBEPXOHB, 30KpeMa: MeXaHIYHy OOpoOKy,
IUTACTUYHY Je(pOopMaIliio Ta 1HIII METOIH.

OTxe, METONM TIOBEPXHEBOTO 3MIIIHCHHS JeTale MaluH € OJHUM 13
HANpsSIMKIB MIJBUIIEHHS JOBTOBIYHOCTI TEXHIKH, $KI TapaHTYIOTb OTPHUMAaHHS
3aJIaHUX BJIACTUBOCTEH 1X MIOBEPXOHb.

BukopuctanHs Ccy4acHHMX METOJIB 3MII[HEHHS Ja€ 3MOrYy OINTHUMIi3yBaTH
rapaMeTpu MOBEPXHI Ta MPUIIOBEPXHEBUX IIAPiB, 30KpeMa: TNIMOUHY 1 HAMPSIMOK il
3QIMIIIKOBUX HaIPYy>KeHb, MIKPOTBEPIICTh, IMIOPCTKICTH [2].

HaiinepcnekTUBHIMIMMHU 3 HUX € 3MIIHEHHS [UIIXOM 3MIHU CTPYKTypH
npunoBepxHeBoro Imapy. Jlo 1ux MeToAiB HalexaTh: (PI3UKO-TepMiyHa,
enexkTpodi3nyHa, MexaHiuHa 0OpoOKa Ta HaIjIaBKa JIETOBaHUM METaJIoM [5].
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Jlo MeromdiB (i3UKO-TEPMIUYHOT OOpPOOKHM HajiekaTh TEXHOJOTIUHI IPOIECH
00poOKM a3epHUM MPOMEHEM, CTpyMeHeM Iia3mu Ta iHmi. Jlo emextpodizudHoi
OoOpoOKM HalekaThb TakKl NPOIECH, SK EJIEeKTPOKOHTAaKTHA, eJIEKTPOepo3iiiHa Ta
yIbTpa3BykoBa o00poOka. Texwnomorii 3MinHEHHs BiOpali€o, ApoOOCTpyMUHHE
3MIIIHEHHs, 00po0Ka BUOYXOM BiIHOCSTHCS JI0 KJIacy MeXaHI4HOi 00poOku [35, 6].

Metoau ¢i3uxko-TepMiuHOi OOpOOKM 3 BHUKOPUCTAHHSM TEIUIOBOI €HEprii
J03BOJISIIOTh  BUKOHATH  OUIBIIICTh PEMOHTHMX BIUIMBIB. HaiOinpm mmpoke
3aCTOCYBaHHA B Tajly31 TEXHIYHOTO CEPBICY 3HAWIILIM TEXHOJIOTII, SIKI peai3yloThCs
IIJISTXOM HaHECEHHS Ha 3HOIICHY MOBEPXHIO HOBOTO mapy metany. Lle mo3Bosse
BIIHOBUTH PO3MIp /10 HOMIHAJIBHOrO 3HaueHHs. Lle Taki TeXHONOrIi: 3BaprOBAaHHS,
HaTUTaBJIEHHS, BaKyyMHE, IJIJa3MOBE HAMMJIEHHS, €JIEKTPOICKPOBE HApOIyBaHHS,
ra3oTepMiuHi Ta rajibBaHiyH1 Metou [8, 10, 11].

3BaproBaHHs 1 HAIUIABJICHHS TOB’sA3aHl 3 ICTOTHUM HarpiBaHHsIM JeTaleH,
1110 301TbIIIy€ IMOBIPHICTh BAHUKHEHHS 3aJUIIKOBUX HAIpPY>KEeHb 1 3MIHU (Hi3UKO-
MEXaHIYHUX BJIACTUBOCTEH TMOBEPXHEBUX IApiB MaTepiaidy JeTail Ta IMOSBH
MIKpOAeEeKTIB.

BakyymHe HamuieHHs nepef0dayae BUKOPUCTAHHS JOPOTOTO TEXHOJOTTYHOIO
oOnagHaHHS 1 JOBOJI HU3BKY MPOAYKTUBHICTH Mporiecy. KpiM TOro, 1 HaruiaBieHHs 1
HAIlWJICHHS HE PIAKO Ma€ HEJOCTAaTHIO MIMHICTh 34ETUICHHS MOKPUTTSA 3 OCHOBHHM
MeTasioM. TaKOoXHW HalJaBi€HHs Ta HANWIEHHS NOTPeOYyIOTh  BUCOKOi SIKOCTI
M1JTOTOBKU IMOBEPXHI JIETaJl 10 31MCHEHHS MPOIIECY .

TexHosorist 3MIIIHEHHS TIOBEPXOHb JIA3€pPHUM TPOMEHEM TPYHTYETHCS Ha
JOKaJIbHOMY HarpiBaHHl JUISSHKA T[OBEPXHI JIa3€pHUM BUIIPOMIHIOBAHHSM 1
OXOJIOJKEHHS 11€1 JUISTHKU 13 BUCOKOIO MIBHUJIKICTIO, 3 TEIUIOBIABOJAOM Yy BHYTpIIIHI
mapu metany. [Ipote, il OpOrpecUBHIN TEXHOJIOTII MPUTAMaHHI TEBHI HEIOJIIKH,
30KpeMa  BHCOKAa  BapTICTh  TEXHOJOriYHOro  obnagHaHHsA. — OpHiero 3
HAlMEepCHNEeKTUBHIIINX € TEXHOJOTis 3MIIHEHHS [OBEPXOHb JeTajell MalluH
IUTa3MOBUM CTPYMEHEM, sIKa YCIIIIHO PO3BUBAETHCS K B HaIIil KpaiHi, Tak 1 3a
KOPJIOHOM.

EnexrtpoickpoBe 3MII[HEHHSI BUKOPUCTOBYIOTH I TOKpaliaHHs  (i3uKo-
MEXaHIYHUX BJIACTUBOCTEH IOBEPXOHb: MiJABUINCHHS 3HOCOCTIMKOCTI, KOPO31HHO1
CTIMKOCTI, KapocTilikocTi, Tomio. IlepeBaror eIeKTpOICKPOBOTO 3MIIHEHHS €
MOXJIMBICTh YIPaBIIHHSA  BJIACTUBOCTAMU TOKPUTTA HUISXOM 3MIHM (DI3UYHHUX,
XIMIYHHX 1 CTPYKTYPHHUX XapaKTepUCTHK MaTepianiB enekTpoaiB. OCHOBHUN HETOIIK
€JIEKTPOEPO31HHOTO 3MIITHEHHS - 00MEXKeHa MPOTYKTUBHICTh TPOIIECY.

TexHouorist raJIbBaHIYHUX MOKPHUTTIB (HIKETIOBAHHS, XPOMYBAaHHS, 3ai3HECHH)
TaKOXX HE € ONTUMAJIbHOIO JUIs BIAHOBJICHHS OaraThOX JAeTajeil MallluiH, Tak K
3aCTOCOBYETHCSl ISl BIJIHOBJICHHA Ta 3MIIHEHHsS JeTaled, fKI MaiTh HE3HAYHY
BEJIMYUHY 3HOCY.

VY mpakTuill TEXHIYHOTO CEpPBICY OCTaHHIM YacoM HaOyB TMOIIMPEHHS CHOoCiO
BIJIHOBJICHHSl JIeTaJlel METOJOM HAaHECEHHS TIa30TEePMIYHHUX MOKPHUTTIB, 30KpeMa
MeTalli3alli€ro, Mpy SIKOMY Ha 3HOIICHY MOBEPXHI0O MOXe OyTH HaHECeHWM Iiap
3aBTOBIIKH BiJ1 0,03MM 10 KiJbKOX MUTIMETpiB. [Ipu 1bOMy meperpiBaHHs MeTally He
B11I0yBaeThcs. MeTani3alliero BiTHOBIIOIOTh 3HOIICH] IUUKK BajliB, MICIS MOCAJIKU
MIIIIANTHUKIB Ta 1H.
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CyTp mpoiiecy 3MIIHEHHS J€Tajiell MOBEPXHEBOIO IJIACTHUYHOIO JePopMalii€ro
(IITJ) mnomsrae B agedopmaliii MIKpOreoMeTpli Ta 3alOBHEHHI METajioM
MiKpo3anaJuH poOodoi moBepxHi. B pe3ynpTari miABHILYETbCS TBEPAICTD
MOBEPXHEBOr0 IIApy, BHHHUKAIOTh CHPUATINBI CTUCKYIOUl HANpYXEHHS, SKi
CHPUSIOTH IIJBUIIEHHIO BTOMHOI MIIIHOCTI Ta 3HOCOCTIMKOCTI, 3HUKYETHCS
HIOPCTKICTh MOBEPXHI.

Takum ywHOM, TIPOBEJACHWN aHai3 METOJIB  BIJHOBJICHHS  JeTajeu
CUIBCBKOTOCTIOAPCHKOT TEXHIKK Y TEXHIYHOMY CEPBICI MTOKa3aB 3arajbH1 iX HEAOIIKH
Ta npoosiemu. OTxke, BpaxoOBYIOUM 3arajbHl HEIOJIKM CHOCOOIB BIJHOBJICHHS, a
caMe: TpOMI3JIKE TEXHOJIOTIUHE OO0JIaJIHaHHS;, 3HA4YHa TPYJOMICTKICTb Ta BHCOKa
€HEPrOEMHICTh, MH TMPUXOJMMO JI0 BHUCHOBKY MpPO HEOOXIAHICTh MNPUIIIUTH
0COOJIMBY yBary IIiJBUIICHHIO JOBTOBIYHOCTI JeTajeid MHpHu iX BIJHOBIEHHI 3
BUKOPUCTAaHHSAM IHHOBALIMHUX TexHOJIOTiH. HaiinmepcrneKTUBHIIIUM HampsiMOM, Ha
HaIlTy TyMKY, € BAKOPUCTaHHS BIOpaIiitHOi 00pOoOKH.

HaiiGinpm mommpeHi crmocodu 3MIMHEHHS IIACTUYHOI AedOopMalli€ro Mpu
BUTOTOBJICHHI Ta PEMOHTI JieTajeld MamuH [1, 9, 10]:

- oOkaTka poOOUYMX MOBEPXOHb KyJbKaMHu ab0 POJTUKAMH,

- aJMa3He BUIJIAKyBaHHS pOoOOYHX OBEPXOHb;

- 3MIIHEHHS HAKJICTTYBaHHSIM;

- o0poOKka cTpyMeHeM 3 TBEPAUMHU YaCTKaMHU;

- YJABTPa3BYKOBE 3MILIHECHHS;

- cTraTuko-iMiyJibcHa 00poOka (CIO).

Xoua 111 crnocoOu He € pIBHOLIHHUMH, aJie BC1 BOHU YaCTO BUKOPUCTOBYIOTHCS Y
BUPOOHHUIITBI J€Talell Ta y Tally3l TEXHIYHOrO cepBicy. BIIpi3HSIIOTHCA BHCOKOIO
€()eKTUBHICTIO, E€KOHOMIYHICTIO Ta JOCTYIHICTIO. 3acCTOCYBaHHS IOBEPXHEBOTO
IUTACTUYHOTO Ae(OpMYyBaHHS [03BOJIIE AePOpPMYyBAaTH iX TOBEPXHEBHMH Imap i3
HNOKPALIEHUMHU IMOKa3HUKAMU SIKOCTI.

VY nmitepaTypHHUX Kepernax, NEpeBakKHO, HABOASATHCS TEXHOJOTIT 3MIITHEHHS
JeTaNel MallMH MpH iX BUroTOBJIeHHI. HeoOXimHO 3a3HauMTH, IO 3aCTOCYBaHHS
BiOpaliifHOro IIacTUYHOro AehOpMyBaHHsS IPU BIAHOBJICHHI 3HOIICHUX JeTajei
BUCBITJICHO HEJOCTAaTHHO, IO BHUMAara€ MPOBEACHHS CAMOCTIMHHUX JOCIIIKEHb
[7,12,13].

Ha xadenpi TtexHomoriii Ta 3aco0iB MexaHI3allli arpapHOTO BHPOOHHUIITBA
[TonTaBchkOi AeprkaBHOI arpapHoOi akaaeMii MPOBOAATHCS JTOCHIDKEHHS BIUIUBY
BIOpaliifHUX KOJHMBAaHb Ha TMPOLEC IJIACTUYHOrO JAeQOopMyBaHHS TpU po3zdaul
JeTane TUITYy BTYJIOK. JloCiPKeHHs HaIlpaBJieH! Ha ITiIBUIICHHS 3HOCOCTIMKOCTI Ta
JOBrOBIYHOCTI BITHOBJICHUX JeTaiei [9, 15, 16].

JlochipkeHHsT TpoLeCy  BIJHOBIEGHHS 3HOUICHMX JeTaliell  IJIaCTUYHUM
nedopMyBaHHIM 13 BUKOPUCTAHHSIM BiOpailiii npoBoawiucs y Asa eranu. [leprmii —
JOCITIDKYBaJIKMCS 3pa3Ku — BTYJIKH, BUTOTOBJeH1 31 cranei: Cr.3, 45, 1 OpoH3u
bpAK9-4. Onna rpymna 3pa3kiB - BTYJIOK 0e3 TepMooOpoOKH, a apyra rpymna Oyja
raprToBaHa y MiHEpaJIbHOMy Macji 3 HAaCTYIIHUM BIJNyCKaHHSAM. BTynku
BUTOTOBJISTUCS PI3HUMHU PO3MipaMu, a caMe 1o 30BHIIIHbOMY JiameTpy Bia 13,50 mm
1o 45,00mMm 1 mosxkunoro 50,00; 75,00 1 100,00 M.
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Ha npyromy erami npociigxkeHb ae(@opMyBaIMCs 3HOIIEHI JIeTalll MalllHH:
OpOH30B1 BTYJKM PIAMHHUX HACOCIB, TOPIIHEBI Majblll aBTOTPAKTOPHUX JBUTYHIB,
BTYJIKM BHCIBHUX anapariB 3epHOBUX CIBAJIOK.

HedbopmyBanHs  (po3mada  BTYJIOK)  3IHCHIOBAIOCH  IHCTPYMEHTOM -
IyaHCOHaMHU, SIKi OyJM BUTOTOBJEHMMH 31 cTail Y8, 1 TepMooOpodiieHi 1o 58...62
HRC. Ilyanconu Oynu BHUTOTOBJEHI 3 KyTOM Haxmiy TBIPHOI KOHyca IyaHCOHA Y
Mexkax 10°...13°.

HedopMyBaHHS 3AIMCHIOBAJIOCS Ha EKCIEPUMEHTAIBHIA YCTAaHOBIN, IO
CKJIaJIa€ThCsl 3 TPbOX OCHOBHHUX BY3miB: BiOpaTtopa IB-105, skuii 3abe3neuye
30yprorouy cuity 9,4...24,5 kH; cucremu riipaBiidyHOro MiaoMy Ta JOMOMIXKHOTO
obmamgHauHs [14].

Bennunna nedopmariii mpu 3A1MCHEHHI TEXHOJOTIYHOI'O MPOIECY € OJHHUM 3
OCHOBHUX TapaMeTPIB po3/adil 1 BU3HAYAETHCS 3HAYECHHSIM MPUITYCKY Ha 00pOOKY ISt
KOMIICHCAIII1 3HOCY BTYJIOK.

BcranoBneno, mo BenwuMHA 3ycWiUia AedopMariii  3aiekuTh B METOIY
00poOKH, KyTa HAXWJTY TBIPHOI ITyaHCOHA 1 MpUITycKa Ha 0OpoOKy (puc.l).

80

70

3ycuast MIIa

50
40

30 A

20

10

0.4 0,45 0,5 0,55 0,6 0,65 0,7 0,75 0,8 0,85 0,9
IIproyck MM

=4=BucoTa KaniGpyrouoro moicka 10
Bucora kaniGpyrouoro moacka 10 3 BiGpariero
=fr=BucoTa KariGpyr4oro moiacka 5

==3é=B1coTa KalTiOpyoUuoro moAcKa 5 3 BiGpalicto

Puc. 1 - Xapakrep 3MiHu 3ycusuisa 1e¢popMyBaHHsSI OPOH30BHX BTYJIOK B
32JIEKHOCTI BiJl BUCOTH KAJIOPYI0 YOro MosicCKa MyaHCOHA, NPUITYCKY HA
00poOKy i MmeToay neopmMyBaHHS.

Asmopcovka po3pobka

B pe3ynbTaTi MareMaTH4HOi OOpOOKH E€KCIEPUMEHTAIIBHUX PEe3yJIbTaTiB HaMH
OyJId OTpUMaH1 EeMIIPUYHI 3aJEKHOCTI 3ycuiuls nepopmyBaHHs Bija npumnycky (/7),
KoeditieHTa aedopmarliii BTYJKH MO 30BHIIIHROMY aiamerpy (Kp) Ta KyTa Haxwy
TBIpHOi MyaHCOHa (fg A) Mg BUNAJKIB BIIHOBJICHHS Oe3 BiOparlii Ta 3 BiOpaili€to
BiAMOBiTHO (TabI. 1).
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Taoaunga 1
EmMnipuyHi 3aj1eKHOCTI 3ycHLJIA 1e()OpMYBAHHS
3ycuis 1epopMyBaHHS

eTallb ; ; .
/A 0e3 BiOparii 3 BiOpaIli€ro
BTyJIKI/I posrka P= 18,9446(0.4 + tgﬂ)~ x+4,0018 | P= 70,8258(0.4 + tgﬂ)i -3,4015
KTH-2B

[TopiiHeBi nanblii P=K,[1882(0.4 +tgp)IT +52.2] | P=K,[404(0.4 + 1gB)IT + 46.6]
CMJI-60(62)
T[lopiHeBi nambii P=K,[1078(0.4 + tgB)IT + 68,2] | P=K,[417(0.4 +1gB)IT +108,5]
KamA3
Iopmesi naneii | P=K,[91(0.4+1gB) +549] | P=K,[124(0.4 +1gB)IT +21,2]
3M3-405 (406)

Brynku pimunaux | P =K, [(0.7 +tgB)IT +52,2] P=K,[(0.4+tgB)Il +42]
HACOCIB
Aemopcovka po3podka

OTpuMaHi eMIIIPUYHI 3aJIEKHOCTI 3 JOCTaTHIM pPIBHEM TOYHOCTI MOXYTh
3aCTOCOBYBATHUCS JJIsl BUSHAYEHHS 3yCHIUIS 1epopMyBaHH1 JeTajeil, BATOTOBICHUX 3
HU3BKO— 1 CEpeJHbO BYIJICHEBUX Ta JICTOBAaHUX CTaleld IIISXOM BBEICHHS
Koe(]ili€HTIB IPONOPIIHHOCTI, BIIMOBIIHO O MOJYJIIB MPYKHOCTI iX MaTepiaiy.

SKICTh 3MIIHEHOIO IIapy OIIHIOBAJIM MO MOKa3HUKAX: TBEPHICTh, MIOPCTKICTh
MOBEPXHI, 3aJUIIKOBI HAMNpyKEHHS Ta CTPYKTypa MOBEPXHEBOi 30HU IO 1 MICIHA
00poOku. CTyniHb 3MILHEHHS (BEJIMUYMHY HAKJIEIy) MaTepially AeTajleid OLIHIOBAIN Yy
BIMOBIAHOCTI A0 3HaueHHs TBepaocTi HV 1 wmikporBepmocti Hu mo rambuni h.
XapakTep 3MIHM TBEPJOCTI MOBEPXHEBOTO IIAPY IMICJsI TOBEPXHEBOrO IMJIACTUYHOIO
nehopMyBaHHS 3aJIKUTH BiJ] BTACTHBOCTEH MaTepiaiy 1 pexumiB 00pooku [16, 17].

JlocnmiKeHHSIMA BCTAHOBJICHO, IO TMPU 1ACHTHYHUX IMOYATKOBUX YMOBax
npoiiecy rmbuHa negopMoBaHOTO MMIapy ckiana npu aedopmyBaHHI Oe3 BiOpaiii
550 mkMm, a ipu nedopmyBaHHi 3 BiOparttiero 820 MM, To0TO y 1,49 pasu Oinbiie.

[IopcTKicTh 3alieKUTh BiJI TPUIMYCKYy Ha OOpPOOKYy, KyTa HAXWIy TBIPHOI
MyaHCOHA, 3yCUJUIS 1 IMBUAKOCTI 1e(opMyBaHHS.

3aNMITKOBl HAMPYKEHHS Yy Marepiaii BU3HAYAIMUCA METOJOM TIOCIiJOBHOTO
BUJIAJIEHHSl IIApIB Marepially po3TOUyBaHHSAM 3pas3kiB. Lleii meton no3BossiE
BU3HAUUTH XapakTep pO3MOAULYy Ta BEJIWYMHY TAaHIME€HUIAJbHUX (HAWOLIbII
HEOE3MEeYHNX ) 3AIMIIKOBUX HAIpPY>KEHb 110 BC1 TOBUIMHI CTIHKU J€Tali.

[Ticast KO)KHOTO PO3TOYYBAHHS B PE3YJbTaTi 3HATTS 3AJUIIKOBUX HAIMpPY>KEHb
MIEBHOTO 3HAKYy 3MIHIOETHCSA 30BHINIHINA AlaMeTp 1 JOBXKUHM JeTani. A y mepepisi
CTIHKM HAcCTa€ HOBUM pIBHOBAKHMUWA CTaH. [JMOMHA KOXKHOTO pO3TOYYBAHHS
ckiagana 0,6-0,8 mm. Ilo JaHUX MOCTITOBHUX PO3TOYYBaHb BCTAHOBJIEHO TPAHUYHY
TOBIIUHY CTIHKH, MPU SKIH pO3TOUYBaHHS MPUITHHSIIH.

Ha ocHOBI mpoBeAeHHX MAOCHIIKEHb MapaMeTpiB IPOLECy [OBEPXHEBOIO
MJIACTUYHOTO Jie(OopMyBaHHS BHUSBJICHI TEXHOJIOTIYHI (PaKTOpH, IO BHU3HAYAIOTh
MIIHICT, O0OpOOJIEHOTO IIapy Ta BIUIMBAIOTh HA HWOTO SIKICTh: KYT HaXWIy TBIPHOI
IyaHCOHAa Ta BHCOTa MOro KajgiOpyrouyoro IMosiCKa, IBUJIKICTh AehOpMyBaHHS,
aMIUTITYy/la Ta 4aCTOTa KOJIMBaHb MTyaHCOHA.
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3ak/II0YeHHS TA BUCHOBKHU:

- MPOBEJECHUN OTJISA] BIIOMUX METOJIB 3MIIHCHHS JeTajiell MalluH CBITYHUTH,
10 OJHUM 13 Hale()EKTUBHIMINX 1 HAEKOHOMIYHIMMX crioco0iB 3mirtHenHs € TTI1/1;

- BUSIBJICHO, 10 BiOparuiiiHe nedopMyBaHHS Ma€ MO3UTHUBHHUI BIUIMB Mepedir
iacTuyHoi Jedopmalii, Ha CTPYKTypy Ta BIACTHUBOCTI MaTepially, YHHHUTH
3MIITHIOIOYHIA BIUIUB HA TIOBEPXHIO JeTaNICH

- BUSBIICHI 3aKOHOMIPHOCTI BIUIMBY BEJIMYMHHM MPHUIYCKy Ha 0OpOOKY,
rnapaMeTpiB poOOYOro IHCTPYMEHTY 1 JeTajiei, aMIUTITyu KOJWBAHHS Ha BEJIUYHUHY
3ycuJuisl 00poOKH, 30KpeMa, BUSBIICHI 3aKOHOMIPHOCTI 3MIHU 3yCHJUIA 0OpOOKHM Ta
OTPUMaHI1 eMITIPUYHI 3aJIEKHOCTI 3yCHILIs AehOpMyBaHHS;

- BUSABJICHO, IO TOBEPXHEBE ILIACTHYHE JIe)OpMyBaHHS MaTepiany IIpH
BIIHOBJICHH1 JETajel JI03BOJISIE MIJABUIIUTA MIIHICTh TOBEPXHI, IO CIPHUSE
ITABUIIIEHHIO JOBI'OBIYHOCTI MAIIIMH;

- BU3HAYEHO, IO TOBEPXHEBE IUIaCTUYHE JedopMyBaHHS — 1€ OAWH 13
HaWMEPCIEKTUBHIIMINX METOMIB BITHOBJICHHS 3HOIICHUX JeTajeh TEXHIKH, SKUH
J0CSITaTh CYTTEBUX Pe3yJIbTATIB MPU MIHIMAIBHUX BUTpATax eHeprii. Moxke 3HalTH
BUKOPUCTAHHA $IK y BHUPOOHUIITBI, TaK 1 y Traigy3l TEXHIYHOTO CEpBICY TMpH
BIIHOBJICHHI JIeTajIel MaIlliH, CXUJIBHUX J0 IMABUIIEHOTO 3HOCY.

MoskimBoCTI BiOpaIiiitHo1 3MIIHIOBAaJIbHOT 0OpOOKM Ha CHOTOAHI MOBHICTIO HE
BHUBYCHI. A, TaK sIK JIoci He OyJia BUKOHaHA y3arajbHIOI0YA OI[IHKA MOBEIIHKN PI3HUX
KOHCTPYKUIMHUX MaTepiaiiB OpH BIOpalIMHOMY IJIACTUYHOMY JAe(QOpPMYyBaHHI, TO
JIOIUTBHAM € TIPOBEACHHS TIEPCIIEKTUBHUX JIOCTIKEHD B IIbOMY HAIPSIMKY.
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Abstract. Improving the durability of agricultural machinery parts is an urgent problem
today. The current level of development of the technical service industry requires the development
of new technologies for the restoration of worn parts in order to increase the durability of
machines. The article analyzes the state of the problem of increasing the durability of parts of
agricultural machinery by various technological methods. Modern methods of surface hardening of
details are considered. Studies have been carried out to determine the deformation force, hardness,
surface roughness, residual stresses and surface area structure before and after processing. The
results show that the parts restored by vibrational plastic deformation have higher wear resistance
and increase the durability of machines. Surface plastic vibration deformation is a method that has
a wide range of technological capabilities and allows to achieve significant results.
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Anomauis. /[ocniodcennss cnpsamosane Ha CMEOPEHHs MeXHON02Ii, U0 00380714€ NOKPaAUUmMu
NPONYCKHY 30aMHICMb MICOKUX MPAHCNOPMHUX Mepedc. Po3pobneno ancopumm nodoyoosu
ONMUMATLHO20 MAPWPYmy O KONCHO20 mpaHcnopmHuozo 3acody (13) y eenuxomy micmi 3
KOPEKYIEI0 MApuipymy 8 pexcumi peaibHo20 4acy y 8i0n08i0HOCI i3 OUHAMIKOIO 3MIH OOPOACHbOT
oocmanosku. Texniuno npoyedypa peeyniosannsi nomokie T3 30ilicHIOEmMbCA 3a  PAXYHOK
aemomamu3ayii KOHMPOIO 34 PYXOM MPAHCHOPMY HA KOHCHOMY nepexpecmi ma OilaHKax 00pocu
Midie cycionimu nepexpecmamu. Lle 0ozeonse yenmpy xepyeanns mpaghixom (L{KT) konmponrosamu
VCIO MPAHCNOPMHY MEPEAHCY Me2ANOoNIcCy ) PeHCUMI PearbHO20 YACy, d MAKOMC CYNPO80OICY8amu
no mapupymy Kodxcer T3, y K020 3a0ani NOYamKos8i ma KiHyesi KOOpOUHAmu.

Peanizayis npoyecy inmenexmyanvno2o pez2ynoeants mpapiky 6a3yemvcs Ha UKOPUCAHHI
2pago6020 MoOen08aH A MiCbKOi MPaAnCNOPMHOI Mepedci ma 8UKOPUCMAaHHI A-cmap aneopummy 3
Memow NPOKAAOAHHA ONMUMANbHO20 Mapuipymy. Bukonamnns seadanoi npoyedypu 30iucHIOE
KOMN TomepHa npozpama, Hanucaua Ha Java.

Texniyno npoyec KOHMPOAIO i pe2ynto8anHs Micbkoco mpagiky nonseae y momy, wo LIKT
nepeoac KONICHOMY B00IEBI 20]10C08I KOMAHOU WOO0 Mapuipymy pyxy 00 3dAs61eH020 B00IEM
KiHYyeso2o nynkmy sk npu 3eudatiniu GPS-nasicayii.

Ocobnusicms NPoAGIAEMbCA Y MOMY, WO NPOSPAMA AHANIZYE OUHAMIYHY MPaghik-cumyayiro
no ecvomy micmy. Ak pezyromam, 6i00y8a€mvCs NOCMIUHE OHOGNEHHA Mapuipymie npoi3oy
kooicno2o T3 3 ypaxysaunam mpaghik-cumyayii Ha KOHKpemHUL MOMeHmM Yacy y 6i0N08IOHOCMI i3
00podICHbOIO  0bcmaHoskorw. Hacniokom makozo npoyecy 60yoe 3HUKHeHHs abo cymmese
CKOpOUeHHs 3amopié Ha Micbkux mpacax. Kinyesum pe3ynbmamom 0ano2o 0O0CHiONCEHHA €
CUHXPOHI3AYisl MPAHCHOPMHUX NOMOKI8 MA ONMUMAIbHE SUKOPUCTNAHHA MPAHCNOPMHUX apmepiil
6cbo20 micma. Kpim moeo, imosipHicmb YmMEOpeHHs 3amopié Cymmeeo 3mMeHuumocs. Baoswnueo
MaKodic, o KOdHceH 800ill Npu MaKomMy cyeHapii pe2yno8anHs mpagpikom npudysamume 00 Micys
NPUSHAYEHHS 34 MIHIMALHO KOPOMKUU 4dac.

Knrowuosi cnosa: 3saxcenuti opienmoganuii mynomuepag, A-cmap aneopumm, onmumaibHuil
mapwpym, npozpama Java, micoKuii mpagix.

Beryn.

[Ipoizn T3 y BenukoMy MIcTi Oyab-ie Ha 3€MHIM KyJi IPeICTaBisi€ BEIUKY
npobiemy. Ha3Ba wmiei mpobiemMun — 3aTopu Ha MICBKHX TPaHCIOPTHUX apTepisix.
[Ipruomy, akTyaJIbHICTh TAKOTO SIBUIIA 3 KOKHUM POKOM 3pPOCTa€ Yy 3B’SI3KY 13 PI3KUM
3017BIIEHHSAM 4YHCJIa aBTOMOOLIIB Ha MICBKMX MaricTpaisx. B Toit camuii dyac
MPOITyCKHA 3[aTHICTh MICBKUX JIOPIT 3aJIMIIAETHCS MPAKTUYHO Oe3 3MiH. Baxkinso B

IIbOMY BIJHOIIICHHI 3ayBa)XUTH, 110 Cy4YacHI TEXHOJOTIi, CIPSIMOBaHI Ha BUPIMICHHS
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MICBKUX TPaHCIOPTHUX MPOOJieM, peajbHO HE CIIPOMOKHI Ha ChOTOAHI MOKPAIIUTH
Tpadik-cUTyalliro y Meramnomicax. MoBa e mpo pi3HOMAHITHI CydacHi TEeXHIYHI
3aco0u KepyBaHHsS MiCbkuUM Tpadikom, 30kpema 1 npo GPS-magiramito, sika murme
KOHCTaTye (paKT BUHUKHEHHS 3aTOPIB 13 3ali3HEHHAM — post factum.

AHauni3 npodJsemu.

JlochipkeHHsT Mepex pI3HOT NpPUPOAM, 30KpeMa HEWPOHHUX, JO3BOJISIE
3MIMCHIOBATH MPOTHO3M B TOMY YHMCHI 1 MOJ0 MICHKUX TPAHCIOPTHUX Mepex [1-3].
BuxopucTtanHs Takux Mepex akTyallbHE Y 3B 3Ky 13 MOXKJIMBICTIO iCHYBaHHS MEBHOT
nepioguvHocTl 'y Micbkomy Tpadiky. Taka oOctaBuHa [J03BOJIIE TIPOBOJUTH
NpPOTHO3YBaHHA  Tpaik-MporeciB  sSK  BIPOAOBXK JHSA, Tak 1 B  OUIbII
JIOBrOTEPMIHOBOMY JT1aI1a30Hi.

Bubopy onTumanbHUX MapHIpyTiB y MICbKIM TpaHCHOPTHIA  Mepexi
MPUAUISETbCS 0COOJIMBA yBara, OCKUIbKY 1€ MUTAHHS € KJIIOYOBHM B IJIaH1 CTpaTerii
MiCbKOTO Tpadiky. 30Kpema, B JOCTKEHHI [4] s BUPIMICHHS Takoi MpoOJieMu
BUKOPHUCTOBYETbCS MAaKpPOCKOIIYHA MaTeMaThyHa MOJelb s KOHTPOJI 3a
nuHaMIYHUMU (hakTopaMu Tpadiky — IMIBUAKICTIO, IHTCHCUBHICTIO Ta CKYITYEHICTIO
aBTOMOOLITIB.

[Tpuniunu ¢GyHKIIOHYBaHHS TPAHCIOPTHUX MEPEXK JOIIIBHO JOCHIKYBaTH B
pi3Hux pexumax. OcoOiuBy yBary B IIbOMY BIJIHOIICHHI CJiJ MOPUIIITUTH
NEPEBAHTAKECHOMY PEXKUMY, IO CipuuuHse 3aTopu. Came JuHAMILI TEPEXOay MK
pi3HUMH (pazamu TpadiKy NPUCBSIUYECHO AOCTIHKEHHS [5].

ABTOpH poboTH [6] 3ampoONOHYBaJIM peEalbHUN aJIrOPUTM, WIO JO3BOJISIE
MPOKJIAaTh ONTHUMAJIbHI MO 4Yacy Noi3aku MapupyTu. [Ipudyomy BigOyBaeTbcs
MOCTIIfHA KOPEKIisl MAapUpyTy 3 ypaxyBaHHSM [IWHAMIYHHUX 3MIH Yy TPaHCIOPTHIM
Mepexi micta. KoxHe mepexpecTss OCHAIAETHCS CIEiadbHUMH CEHCOpaMH, IO
JI03BOJISIE BIJICTIAKOBYBAaTH 3aBAaHTAXXEHICTb CMYT PYXy B KOXHHUH KOHKPETHHMA
MOMEHT Yacy Ta CBO€YaCHO pearyBaTh Ha Takl 3MIHM. TpaHCHIOpTHa Mepexa
MOJIEIIIOETHCS Y BUTJISA/II 3BAXKEHOTO TUTaHApHOTO MyJbTUrpada. Bara koxxHoro pedpa
Takoro rpada BIAMOBIZAE 3aBaHTAXXEHOCTI MOJCIBOBAHOI CMyTH pyxy. Bogii,
B3aemofitoui 13 LIKT mo GPRS-kananmy, maioTh 3Mory OTpUMyBaTH MOCTIHHO
O0OHOBIIIOBaH1 JaHl MO0 ONTUMAJIBLHOTO MapuUIpyTy pyxy. [IpoknaganHs MapuipyTy
y rpadi, IO MOJACIIOE TPAHCIOPTHY MEPEXKY MICTa, BUKOHYE KOMII IOTEpHA
nmporpama, 1o peaiizye A-ctap alropuTM.

B ocHoBi onTumizalii MiCbKHX Tpadik-TpoOIEeciB 3HAXOAUTHCSI OKPEME MIChKe
nepexpecta. Came 1ed 00’€KT € TOJIOBHOIO MPHYMHOIO 3aTOPIiB Ha MICHKUX
TPAHCIIOPTHUX Mepexax. ['0JoBHE 3aBlaHHS B LbOMY CEHCl MOJIATaE y TOMY II0O
MaKCHMI3yBaTl TMPOMYCKHY 3JaTHICTh uepe3 KOoxHe okpeme mnepexpects. Llii
npo0iemMi TPUAUIAIOTH yBary Oarato JOCHiTHUKIB. 3yNMMHUMOCH Ha aHali3i
pesynbTaTiB pobotu [7], 1€ aHaMI3YeThCA TEXHOJOTIA 3B S3aHUX aBTOMOOLTIB
(Connected Vehicle Technology). ¥V nocaimkeHHI 3ampOOHOBAHO aJTOPUTM IS
onTUMI3allii TNPOi3Ay 4Yepe3 peryjaboBaHE IMepexpecTs. AJTOPUTM  J03BOJISIE
peecTpyBaTd  pO3TalllyBaHHS Ta  IIBUJKICTH 3B ’sa3aHux  (connected) Ta
11eHTU(PIKOBAaHUX HE3B’sA3aHUX aBTOMOOUIIB B MeXax 30HM IHTEpECy HaBKOJIO
nepexpects. Sk pe3yapTaT poOOTH  aNTOPUTMY OTPUMYEMO  ONTUMAIBHY
MOCJIIJIOBHICTh MEpeK/ItoueHHsT (a3 TopiHHA CBITIIOGOpPIB Tmepexpects Ta iX
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NPOTSKHICTh. BHACHIIOK 3a3HAYEHOr0 aJITOPUTM BHJIa€ MIHIMAJILHUNM 4Yac 3aTPUMKH
aBTOMOOLUIIB Ha TepexpecTi. AHANOTIYHIN mpoOsieMi NpUCBSIYEHI TaKoX podoTu [8-
13].

Chopmymroemo  craaii  BUpILIEHHS MPOOJEMH  ONTUMAJIBHOTO  PEXKUMY
KepyBaHHS MiChkUM TpadikoMm. I[lepmum KpokoM Yy 1bOMY BIJHOUICHHI €
MOJIETIIOBaHHSI ~ TPAHCHOPTHOI ~ Mepexki MicTa 3a  JIONOMOIOI  3BaXEHOTO
OpIEHTOBAHOTO IJIaHAPHOTO MyJbTUTrpada. [IpUHIMIOBUM MOMEHTOM € Te, U0 Y
TakoMy Tpadi KOKHOMY peOpy CIIBCTABISIETBCA Y BIAMOBIIHICTh JAUHAMIYHA
BEJIMYMHA — Bara, 110 3MIHIOETHCS CHUHXPOHHO 13 JTMHAMIKOIO 3MiH 3aBaHTAXXEHOCTI1
TPAaHCIOPTHHUX apTepii MicTa.

JpyruM  BaXJIMBUM MOMEHTOM € BHUKOPHCTaHHA A’ -alroputMmy, IO
3aCTOCOBYETHCS I MPOKJIAJAHHS ONTUMAJIBHUX MapuIpyTiB y rpadax. Y naHomy
JTOCIIDKEHH1 TaKUi aJIrOpUTM MOJU(IKOBaHUN I MPOKIaJaHHs ONTHUMAaIbHUX I10
yacy MapuIpyTiB (Ha3BeMO iX t-ONTUMaIbHUMH).

Tperiit eramn siBisie 00010 MPOrPaMHUN ANTOPUTM, IO pealli3y€e MPOKIJIaJaHHs
KOHKPETHUX MaplIPYyTiB 3 ypaxyBaHHSIM YCIX OCOOJIMBOCTEH TPaHCIOPTHOI Mepexi.
Jlo Takumx OCOOJMBOCTEH BIJHOCSATHCS BHUCOKAa JUHAMIKA Ta PI3HUN pIBEHb
3aBaHTAKEHOCTI OKPEMUX TPAHCMOPTHUX CMYT HA Ti caMii JUISHII IOPOTH OJHOTO
HaIpsIMKY a TaKOX BIMOBIAHICTH IpaBUiIaM 10poxKHBOTO pyxy (I1/P).

I, mapemTi, IPUHIMIIOBUM — YETBEPTUM — MOMEHTOM € TE€XHIYHA Oprasizailis
peecTpaiiii pyxomoro mnapky T3 3aBIsSku BUKOPUCTAHHIO CIELIAbHUX CEHCOPIB,
BMOHTOBAHUX Ha MEPEXPECTSIX y MOJOTHO AOpIr. [laHi 13 UX CEHCOPIB MOCTYNAIOTh
no KT, ge anamizyroTbCcsi Ta BUCTYNAlOTh SK BXIJHI BEJIMYHMHU KOMIT IOTEPHOI
porpamu, 1o peanizye A’-aIropum.

Ak pe3ynbpTaT peamizaiii TMPUBEACHUX BHUIE KPOKIB BIIOYAEThCA IOBHA
CHUHXPOHI3aIlisl TPAHCIOPTHHUX MOTOKIB, 110 MPUBEAE 10 MPHUHITUIIOBO HOBOI SIKOCTI 1,
SK HACJIJIOK, 0 3HUKHEHHS 3aTOpiB (200 10 PI3KOro iX 3MEHILEHHS) Y TPAaHCIOPTHIM
Mepexi. Lle A03BOMUTH KOKHOMY BOJi€BI MpuOyBaTH 10 MICIS NpU3HAUEHHS 3a
MIHIMaJIbHO KOPOTKHi yac. OTxe, MICbKUH Tpadik TpaHCPOPMYETHCS Y TPUHLIUIIOBO
HOBHH CTaH.

Meta Ta 3a7a4i J0CJaiKeHHSA

MeTor0 TOCIIIKEHHS € CTBOPSHHS 0a30BHX €JIEMEHTIB TEXHOJIOTI], IO J03BOJISE
cTabimi3yBaTH MIChKUN Tpadik Ta MEpeBECTH HOTO y AKICHO HOBUH cTaH. [Ipu mipomy
4acTOTa BUHUKHEHHS 3aTOpiB Oyje 3BefieHa A0 MIHIMyMY, a KoxeH T3 npudyBaTume
JI0 MICIIS PU3HAYEHHS 332 MIHIMaJIbHO KOPOTKHUI Yac.

JIns nocsirHeHHst cpopMyIbOBaHOI METH OyJIu TTOCTABJICHI TaKl 3aBJaHHS:

— CTBOPUTH MOJEJIb MICHKOI TPAHCHOPTHOI MEPEXI y BHIJISAl 3Ba’KEHOTO

IJIaHAPHOTO MyJbTUTpada 3 TMHAMIYHO HAaBaHTaXXyBaHUMHU peOpamu;

— aBTOMAaTH3yBaTH TeEpeXpecTs, IO TMependadae MOHTYBaHHS Y TOJOTHO
MPOI3HOI YacCTHMHU JOPOTH  CICHIAIBbHUX CEHCOPIB, SKI PEECTPYIOThH
aBTOMOO1JTI, BUDKDKAIOY1 32 MEXI CMyT PyXy UM, HaBMaKH, B DKHKar0dl Ha
HUX;

— TPOKJACTH t-ONTUMAIbHI MapUIpyTH KOxHOMY T3, 10 mpuiiMae y4actb y
MiCbKOMY Tpadiky;

— peaiizyBaTH nepenady cencopux nanux o LIKT;
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— peayizyBaTH poOOTY MPOrPAMHOTO AITOPUTMY Y PEXKHUMI pEaIbHOTO Yacy, 110
J03BOJIUTH CBOEYACHO BIJICTIAKOBYBATH 3MIHH Yy MICBKOMY Tpadiky — Taka
oOCTaBMHA MPUHIUIOBO BIAPI3HSE TMPOMOHOBAHY y JaHOMY JIOCIIKEHHI
MPOLEAYPY BiJl ICHYIOUUX CHCTEM MIChKOi TPAHCIIOPTHOI HaBITaLlli.

Oco0sMBOCTI METOAY AOCTIKEHHS

Cdopmyroemo 0CHOBHI 3acay poOOTH:

— KO)XKHa Jyra MOJEIbHOro rpada iMITye CMyry pyxy, LIO MpOJIArae Mix
CYCITHIMM MICBKUMH TEPEXPECTIMH Ta OTPUMYE Bary, BEJIMUMHA SKOI BIAMOBIIAE
3aBaHTaXeHOCTI T3 1i€l cMyTH pyXy y pealibHil JOpOkKHINA 00CTaHOBII];

— Bar" AyT OMKCAHOTO MYJbTUTpada OTPUMYIOTHCS Y PE3yNIbTaTi BUKOPUCTAHHS
CIeLlaJIbHUX CEHCOPIB, 110 PEECTPYIOTh KOJIICHI MapH, K1 MEPETUHAIOTH 11 CEHCOPH,
BMOHTOBAHI y MOJOTHO MPOi3HOT YaCTHHU JJOPOTH Ha KOKHOMY TIEPEXPECTi;

— 3rajiaHl BUIIE Bardv SBJISIOTH cOO0I0 JWHAMIYHI BEJIMYMHHU, 110 BIJIIOBIIAIOTH
JUHAMIIl 3MIH pealbHOTO MICBKOTO Tpaiky, 3aBASKM 4YOMY BIJCIIIKOBYETHCS
3aBAHTAXKEHICTh TPAHCHOPTHOI MEPEXl Ha KOKHOMY €JIEMEHTapHOMY JTOPOKHBOMY
CErMEHTI — CMY31 PYXY;

— OTpUMaHa MOJEJIb BUKOPUCTOBYETHCS I TMPOKIAJAHHS ONTHUMAJIbHUX t-
ONTUMAJIBHUX MapHIpyTiB ycim T3, 1110 3aMOBMIIH TaKi CEPBICH;

— IPOKJaJaHHs 3raflaHuX MapLIpyTiB 3IIHCHIOETBCS 3 BUKOPUCTAHHSAM
KOMIT’FOTEPHOI TPOrpaMu, HAIIMCAHOI Ha Java, 1110 peaiizye A’ -anropurm.
OnrumMaJbHUH MICBKMIA MAapUIPYT K Pe3yJbTAT A0CTiKEeHb

T | {] " = .

\ Toyota Gabriel
SCentre-Ville
ABT! 10H

- S j s =
|
f"f
T
= — r ‘:=:;‘ -
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Puc.1. Paiion micta Monpeass (Kanaga) pazom i3 cxeMaTHYHO 300paKeHUMU
CMYraMM pyXxy Ta nepexpecTsiMi BYJIHIb Y BUIJIS/i OPi€HTOBAHOTO
myJabTurpaga. Bugineno 11 By3aiB-nepexpectb. YmosHo 306padiceni cmyeu pyxy
Midic cycionimu nepexpecmsamu. Taxke MoOen08anHs 0A€ MOACIUBICHb NPeOCmasumu
MICbKY mMpancnopmuy mepesrcy y euenadi epagpa. Tym npedcmasneno auuty HeGeIuKy
yacmumny mpancnopmmoi mepedxici micma Moupeans. Ane maxum 4YuHOM MONCHA
npeocmasumu mpaHcnopmHy mepexrcy 0y0b-saKo20 Micma.
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IT’e30kpucTaniydi ceHcopu [14], 1110 MOHTYIOTBCS Y TTOJIOTHO MPOi3HOT YaCTUHHU
JOpPOTH, CIPOMOXKHI TE€HEpPYBAaTU EJNEKTPUYHI IMIYJbCH, CIHPUUYMHIOBAHI THCKOM
aBTOMOOUIBHOT KOJIICHOI mapu. Taki NpUCTPOi MOHTYIOTHCS Ha KOKHOMY IE€PEXPECTI.
['omoBHa iX posib — peecTpailis aBTOMOOWUIIB, IO TMOKHAAIOTh CMYTy pyXy Ha
nepexpecti (BUXiJHI CEHCOpH) ab0 B IXKIKAIOTh HA CMYTY PYyXy (BXiAHi CeHCOpI/I)
Yepez cuctemy KepyBaHHS MICBKUMU CBlTJ‘IO(l)OpaMI/I CJIEKTPUYHI CHUTHAJIU 13
KOXKHOro rmepexpectss mnoctynatoTh A0 Micbkoro LIKT. Tyt ¢QyHKIIOHYIOTH
KOMIT FOTEpHI TIPOrpaMH, 0 BUKOPUCTOBYIOTh Y CBOIM poOOTI Taki BXiAH1 JaHl. Y
pe3yJIbTaTi MiChKa TPaHCIIOPTHA Mepeka 3HaXoauThes mia koHTposiem LIKT.

Hamnpuknan, Ha pue.2 300pakeHuid MmiiaHapHUi MyiabTUTpad, 1Mo MICTUTH 16
By31iB Ta 59 nmyr. UepBOHUM KOJIHOPOM BHJiJIEHA cMyra pyxy a2 3, ockuibku T3
3HAXOAMUTHCS Ha LIl AUIAHLI pyXy Y MOMEHT nojaanHs 3anuty 10 LIKT (nonoxxeHHs
T3 BiAMIUY€HO KMPHOIO Kpamkoro Ta jiteporo S. Hexaii BoAill 3aMOBUB ONTUMAJIbHUI
0 yacy MapupyT A0 00’€KkTa, 10 3HAXoAuThes y mo3uuii D. B takomy Bumaaky
KIHIIEBAa CMyTa PyXy Ta pO3TallyBaHHS I[IJIbOBOTO 00’ €KTa BUIIICH] (PHUC.2).

1 2 S 3

"

"

a6 5

b5_6

9 10 11 12

13 D 114 15 16

Puc.2. OpienToBaHunii NJIaHAPHUIA rpag, 0 MOJEJII0€ YACTHHY TPAHCIIOPTHOI
mepexi. Koxxne onnHapHe pe0dpo (ayra) rpada € 3BakeHuM. 3nauenHs eacu
PO3pAaxo08yEMbCs NPOCPAMHO OISl KOXCHO20 MOMEHM) Yacy, OCKLIbKU 8a2u 0ye (a no
CYmMIi 3a8AHMANCEHOCMI CMY2 PYXY) OVIHce WBUOKO 3MIHIOIOMbCSA Y BIONOBIOHOCMI i3
OuHamiKow micbko2o mpagixy. Iloznauenns oye 6ionogioac po3mauty8anHio cmye
PYXY: cMy2a a 3Haxo0umuvcs Haubaudcue 00 0Cb0Boi NiHii 0opo2u, cmyaa 8 — npasiuie,
cmyea ¢ — we npasiue i m.o.

ISSN 2523-4692 38 www.modscires.pro



e N
¥ . M
. . 2
Modern scientific researches Issue 15/ @Part 1 @S ‘%

s mozo wob exazamu HANPAMOK CMyeU PYyXy UKOPUCTIOBYIOMbCS 3ANUCU,
npuseoeni y yeumpi (b5_6, a6 5). Cumeon S 6xazye na nouamroge nonodxcerus T3y
MoMeHm, Koau 8001l 3anpocus npokiadanusa mapupymy. Cumeon D — cumeonizye
00010 NYHKM NPUSHAYEHHS.

[IpoknaganHs ONTUMAIBHOIO MApHIPYTY y Tpadi, MpencTaBIeHOMY Ha pHC. 2,
3pificauMo 3 gomomoror A anroputmy. lle mocuTh €QEKTMBHMI alropuTM, IO
JI03BOJISIE POKJIAZATH ONTUMAJIBHUNA MapuIpyT y rpadi Mixk BOMa HOTO BEpIIMHAMMU.
VY naHoMy BUNAAKY KpPUTEPIEM ONTUMAIBHOCTI CIYXHUTh 4Yac mpoizay T3 1o
Mapuipyty. Ha pue. 3 mpencraBieHO yMOBHY cXeMy 300py JIaHMX 13 CEHCOPIB,
3MOHTOBAHHUX Ha JIBOX CYCIJHIX mepexpecTsx (30Ha 300py oxoruieHa enirncom). JlaHi
noTpamisitoTh y Mickkuit [IKT.

HEHTP KEPYBAHHS TPA®IKOM

B

—!—
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-....i____
I
I
I
I
I
I
I
I
I
I
I
I

7 N— e —
C D
Puc. 3. IMnyabcu Bi BXiTHMX CeHCOPiB (4YepBOHI CMY/KKHM) Ta BUXiIHUX CEHCOPIB
(3esieni emy:kku) nepenarrbes 10 HIKT. IToka3ano yorupu cycianix
nepexpectsi. Cmuyeu pyxy nozuaueni six a, b ma c. Iloxazano mapwpymu pyxy
aemomooinie 2 ma 4.
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[Ipoananizyemo pyx aBTOMOOUIS, IO pPyXaeThes Bl nepexpects A no nepexpects C
— Ha puc.3 ue aBromo611b 4. Criouatky 1ei T3 nepeTuHae BUXIAHUIA CEHCOpP CMYTH B
BEPTHUKAIBbHOI JUISTHKA JOPOTH, IO MiIXOAUTh 10 nepexpects A. Ilotim aBTOMOO1IB
MOBEPTA€ HAIMpPaBO CIOYATKy HA CMYTYy €, NMEPETHYBIIU BXITHUN CEHCOpP AUISHKH
noporu AB. Jlani Boaiii 3A1iCHIOE TIepealTyBaHHs CIOYaTKy Ha cMyry b, a gani Ha
cmyry a auisaku goporu  AB. Ilicns uporo nanuit T3 mepetunae nepexpects B,
MOBEPTAIOYU HAIBO, Ta PEECTPYETHCA BXITHUM CEHCOPOM CMYTH PyXy a JUISHKH
noporu BC. Ilpu nepetuHi KOJICHUMH MapaMyd aBTOMOOUIS CEHCOPU TE€HEPYIOTh
€JIEKTPHUYHI IMITYJIbCH, 1110 niepenaroThest A0 LIKT.

AHamni3yloud 4acTOTy CHpPAIIOBAHHS CEHCOPIB — SIK BXIIHMX TaK 1 BUXIJHUX —
MOKHa OILIHUTH AuHaMiKy pyxy T3 mo cmyxax pyxy. Takuii anami3 m03BOJSE
3pOOUTH OILIHKY 3aBaHTA)KEHOCTI aBTOMOOUISIMH OKPEMHUX CMYT pyxy. UYucenbHO
OLIIHKOIO 3aBAaHTAXEHOCTI NUISHKH JOPOTH € SIK YHUCIO IMITYJIbCiB, 3r€HEpOBaHUX
JIOPOKHIMU CEHCOpaMU 3a 4ac TOpiHHS 3eseHoi (a3u cBimiodopy, Tak 1 iX yacrora.
3a mepioj ropiHHS 3€JeHOi CBITIIOGOpHOI (ha3u Ha BIAMOBIIHOMY MEPEXPECTi BX1IHI
l
AhBh -
npecTaBisie co00I0 3arajibHe YMCIIO aBTOMOOUTIB, IO B’iXalld Ha IUISHKY JAOPOTH,
sKa MmpoJisirae Bif nepexpects A no nepexpects B (Hazsemo ii ApBy). 3Bu4aiino, mo
BkazaHi T3 — aBromoOimi 1,2,3 1 4 — MalOTh MOXJMBICTH IPOi3Ly B HANPIMKY
nepexpects B Ha mpoTsa3i TOpiHHS 3€J]€HOTo CBiTNIa cBiTIO(Opa Ha mepexpecti A.

Ta BHUXIJHI CEHCOPHM BHJAIOTh CHEKTp BEIMYMH Ny p Ta n Hexaii N4 p

Bennuuna n ; . HPE/CTaBIIsE coboro yncno T3, mo BUiXanu 13 CMyTu i JUISTHKA
h=h

noporu ApBy B pi3HuX HampsiMkax, no3BojieHux [1/[P Takoxx 3a yac ropiHHS 3eeHO1
¢da3u cBiTiodopa Bxke Ha nepexpecti B. KoxkHa cmyra pyxy Ha IbOMY IepexXpecTi, K
BUJIHO 13 PMC. 3 OCHAIIIAE€THCS BJACHUM CEHCOPOM 3 METOIO CENapaTUBHOI peecTpallii
okpemux rpyn T3, mo pyxarwTbcs 3a BIacCHUMH MapuipyTamu. Ha ginsHii goporu
AnBn T3 MawTh MOXJIMBICTH MEpENAIITyBaTUCh 3 METOI0 BHOOPY ONTHUMAalIbHOTO
MapIuIpyTy, SKUHA pO3paxoBYETHCS 3 JOMOMOIOI0 porpami, 1o @yHkionye va LIKT
[6].

BaxxnuBo 106 xokeH Boaii, sikuii 3amoBuB LIKT mpokiiaganHs onTUManbHOTO
0 4Yacy MapupyTy, OTPUMYBaB CBO€YACHI IHCTPYKII IIOJO CBOrO IMOAAJIBLIOTO
pyxy. Ponp inmaukaTopiB, IO [03BOJIAIOTH CBO€4YacHO JnaTu BKasiBky LIKT
oOpaxyBaTH TMOJAJBIINN MapmIpyT BCIM MIAKOHTPOIHHUM T3, BUKOHYIOTH BXIiJIHI
ceHcopu (Ha puc. 3 IPe/ICTaBIICHI K CYIUIbHI CMYXKKH). TexHiuHo monoxeHHs T3 Ha
Mari MeramoJicy MoXHa (QikcyBaTH 3 nomnomororo TexHosorii GPS positioning
instrument 3 BUKOpUCTaHHIM map-matching algorithm [15].

[Ipoizn T3 mo micbkoMy MapuIpyTy MOpeAcTaBisie COOOK MOCIIIOBHICTh CMYT
pyXy, IO WAyTh BiJ CTapTOBOi MO3uIlli 10 KiHIEBOi. [Ipy 1IbOMY NPUHIMIOBUM
MOMEHTOM € BUKOHAHHS HACTYIHOI YMOBH [6]:

S . .
1 1 .
e (Nj, /(”AhBh )Ly 5, ® min. (1)
h=1
Tyt f npencraBise KiabKiCTh CMYT pyXy, IO PO3TAIIOBaHI B3I0OBXK MapIIPYTy
pyxy T3; L 4,8, — T€OMETpHYHA OPOTSKHICTh  JIIJITHKU JTIOPOTH MIXK CYCIIHIMHU
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nepexpecTsiMu, 1HJIeKC SKoi h.

MopemtoBaHHSI MICBKOI TPAaHCIIOPTHOI MEpeXi 3 JOMOMOTO0 rpada T03BOJISE
BUKOPHCTOBYBAaTH pi3HI alIrOpuTMH, po3podiseHi y Tteopii rpadiB. [Ipum npomy
BUKOPUCTaHHA A*-aNropuTMy € HalOIbIl JOLUUIBHUM Yy BIJIHOIICHHI BHUPIIICHHS
MOCTaBJIEHOI MPOOJIEeMH — MPOKIAJaHHSI MapuIpyTy y rpadi MiX JBOMa 3aJaHUMHU
BEpIIMHAMHU (3 1HIIOT0 OOKY — MK 3aJJaHIM MOYATKOBHUM Ta KIHIIEBUM IOJI0KEHHIMHU
Mapuipyty). Lleit anroputm npokianae onTUMaaIbHUN MapuIpyT (B HAIOMY BHUIAAKY
el MapmpyT € ONTUMAJIbHUM II0 4Yacy) a TaKoX BOJIOJI€ HE3HAYHO
anroputMiuHoO ckiagHicTio Tuiy O(N), ne N — 00’eM BxigHux aaHux. Jlis Takoro
aNropuTMy NMPUBOANUTH 0 aHamzy (yHkuii f(n)=g(n) + h(n), ae g(n) — BiacTaHb BiA
no4atrkoBoi no3uuii T3 10 npomixkHOi n; h(n) — eBpUCTUYHA BiJICTaHb, sIKa OEPETHCS
0 MPAMii BiJ] IPOMIDKHOT BepIIMHU rpada A0 (DiHIIIHOI.

[IpuHIIMIIOBUM € Te, 110 B3aeMois Mik KokHUM T3 ta IIKT BinOyBaeThcs 1 B
peXUMI PeaTbHOTO Yacy 1 B PEXKUMI OCTIMHOT KOPEKIIiT MapuIpyTy

["onoBHMIT MeTOA porpamu [6] BUTIIsAIa€ TaK:

public static void main(String[] args) {
//initialize the graph map
initGraph();
AstarSearch(a2 3, al3 14);
List<Node> path = printPath(al3_14);
System.out.println("Course: " + path);
while (path.size() > 1) {

Node node = path.get(1);

node.parent = null;

for (Node n : nodes) {

n.parent = null;

b

AstarSearch(path.get(1), b13_14);

path = printPath(b13_14);

System.out.println("Course: " + path);

Buano, mo ganuii MetoJ 3aiae craproBe nosioxkeHHs T3 (a2 3) a Takox Moro
kiHueBy noszutito (b13 14). 3amyck nmporpamu BuAae KOXEH pa3, sIK MPaBUIIO, HOBI
MapuipyTd, 110 OOyMOBJIEHO JMHAMIYHICTIO Tpadik-curyamii y wmicti. [am
MpUBEIEMO MPUKIIAZ PpOOOTH MPOrPaAMHU:

Course-1: [a2_3-Broad street, a3 2-Broad street, a2 5-Trump street, a5 8-
Kennedy street, a8 10-Apple street, bl0 9-Cherry street, a9 10-Cherry street,
al0_14-Highway street , al4 13-Europe street, al3_14-Europe street]

Jlanuii MapmipyT YMHHHMA JIMIIE HA MOMEHT HOTO MPOKJIAaHHS, OCKUIBKU
CUTyallli Ha MICBKUX TPAHCIOPTHUX Mepexax HaA3BUYAMHO JWHAMIYHA.
He3miHHMMHU A7 BOJIS 3aIMINAIOTHCS JIMIIE TEpIi /1Bl AUISHKH Mapupyty — (a2_3-
Broad street, a3 2-Broad street). Sk tinpku T3 mepeTHe BXITHUN CEHCOP JITSHKH
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noporu 3 2 Bynuili Broad street — 3pasy-x Ha [IKT mo GPRS-kanany moctynuth
CUTHAJ-BKa3iBKa MO0 OOpaxyHKy HOBOro mapuipyTy. [Iporpamuo BinOyBaeTbcs
NEepPEexXOoIUIeHHsT APYyroi MO3UIIi Ha MapuIpyTi 1 pPO3PaXyHOK HOBOTO MapuipyTy,
MMOYMHAIOYH 13 Ii€] mo3uirii. Take mepexorieHHs BUKOHYE MporpaMauii Meto Node
node = path.get(1).

IHigcyMoK i BUCHOBKH

OTtpumaHi B JaHOMY JOCHIPKEHHI pe3yJbTaTH MPEACTaBISAOTh CO0O0I0
KOMIUIGKCHUM aHalli3 TPaHCHOPTHUX MEpeX, MOJEIbOBAHUX 3 JIONIOMOTOIO
mynbturpadis. [lpuHuumoBa ocoOIMBICTh, IO BIAPI3HSE MPEACTaBIEHY poOOTY,
MOJISITa€ y TOMY, 110 TIporpama [6] 103BosIsie 311MCHIOBATH MPOKJIAJaHHS JMHAMIYHUX
MapuIpyTiB, K1 BIJCHIIKOBYIOTh Ta MOJEIIOIOTh TUHAMIKY 3MIH MICHKOTO Tpadiky.

[IpencraBneHuii  pe3ynbTaT PoOOTH 3rajaHOi MPOTPAMH XapaKTEPU3YETHCS
PAIOM MPUHLUIIOBUX OCOOIMBOCTEM, IO 3aKIIOYAIOTHCS Y MOCTIMHOMY OHOBJIEHHI
MapIipyTy ILIIXOM — TEPEXOTICHHs Pe3yJIbTaTy TOTepeTHbOro pogpaxyHKy v
bOMY BIJHOILIEHHI CJIIJl 3ayBa)XUTH, 110 KoxeH nonepenHii Course moB's3aHuil 3
HACTYITHUM 1 BHKOHYETBbCSI 13 BHUKOPUCTaHHSIM pE3yJIbTaTy pPO3paxyHKy Ha
NOMEepeIHbOMY KpOILll — TMporpama MEepexoIlloe JpYry MO3MIII0 MONEePEeaHbOTO
PO3paxOBaHOI0 MapLIPYTY.

Bucnosku oocniosicenns nacmynni:

1. CrBopena peanbHa MyJbTHUrpadoBa MOJEIb, 110 BIATBOPIOE TPAHCHOPTHY
Mepexy Mikpopailony Micta Monpeans (puc.l). Ilpuyomy, MoaenrOThCA BCi
pealbHO ICHYIOYl CMYTM PYXY 13 ypaxyBaHHSM HaNpsMKIB pyXy TPaHCIOPTY IO
KOXHIH 13 nux cmyr. KoxkHe pedpo rpada orpumye Bary, 0o JTMHAMIYHO 3MIHIOEThCS
y BIJIMOBIAHOCTI 13 3MiHaMu Tpadiky.

2. PeanizaBaHo cmoci0 BHKOPHUCTAHHS I €30KPUCTAIIYHMX CEHCOpIB, SKi
MOHTYIOThCSI B pailOHI KOXXHOTO TMEPEeXPecTs, 110 JJAO3BOJWIO 31MCHIOBATH
pEECTpallil0 TPAHCIOPTHUX TOTOKIB MIDK BCIMa CyCiIHIMH Tmepexpectamu. lle
3HAYUTh, 1[0 BCS TPAHCIOPTHA Mepexka MicTa (3 TOUKHM 30py ii 3aBaHTakeHOCTI T3)
3HaxoauThes mia koHTpojeM LIKT. LIKT, Takum uuHOM, BIJICHIIKOBYE yCl 3MIHH
TpadiKy 1 pO3pPaxoBye€ JMHAMIUHI ONTHUMAJbHI MapUIpyTH [JIsi KoxHoOro T3,
aKTyaJdbHI Ha KOXEH KOHKpEeTHHM MOMeHT yacy. Came Taka oOCTaBMHA J03BOJISIE
YHUKHYTH TI05IB1 3aTOPIB.

3. YV nociipkeHH1 MoKa3aHo poOOTYy MpOrpaMHOTo Moayis [6], o mpokiaaae
ONTUMAJbHI MO Yacy MapHipyTH KoxHomy T3, skuii mpuiiMae y4acTb y MiCHbKOMY
Tpadiky. ¥ 1bOMY BiJTHOIIEHHI BUKOPUCTOBYETHCS €BPICTUYHUI A-CTap aJrOPUTM —
NOTYXHHM OO0YHCIIOBaIbHUN MeToa Teopii rpadiB. Lle mo3Bosisie CHHXpOHI3yBaTH
noToku aBTOMOOWTIB. [Ipu oMy Tpadik mepexoauTh Ha SKICHO HOBHIl piBeHb. Sk
pe3yJIbTaT — 3aTOPY 3HUKAIOTh MOBHICTIO 200 YacTOTAa iX MOSIBU CYTTEBO 3HMKYETHCA.

4. CTBOpEHO TPOLEAYyPY BUKOPHUCTAHHS IaHUX, 110 3HIMAIOTHCS 13 CEHCOPIB,
3MOHTOBAaHUX Ha KOXXKHOMY MICBKOMY IepexpecTi. B mociiikeHHI MpUITyCKaeThCs
nepeaada Takux gaHux A0 KT nuisixom BHKOpPHCTaHHS ICHYIOUOI MEPEXi, sKa
Kepye poOotoro ciTiodopiB. Ile mo3Bossie opraHiyHo Ta 0€3 CYTTEBUX 3arpar
pealizyBaTy MPONOHOBAHY TEXHOJIOTIIO.

5. V nmochiikeHH1 3ampornoHOBaHAa cxema mepenayi po3paxoBanux Ha LIKT
MapuipyTiB BoaisiM T3. 3rajana npoiieaypa 3BOJAUTHCS 10 BUKOPUCTAHHS TEXHOJIOT11
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GPS-nagiramii. IIpore 3amouatkoBaHa y JOCTIIKEHHI TEXHOJIOT1SI XapaKTEPU3Y€EThCS
THUM, 1110 MPAIIOE B PEKUMI PEabHOTO Yacy Ha OCHOBI peasibHuX JaHuXx. Lle mo3Bosse
CBOEYACHO pearyBaTh Ha 3MIHM MICBKOTO TpadiKy, YHHKAIOYH, TaKUM YHUHOM,
BUHUKHEHHIO 3aTOpiB. B 11bOMy ceHci iHiliiioBaHa mpolieypa peryiaoBaHHs Tpadiky
MPUHIIMIIOBO PI3HUTHCA BiJl CTpaTerii cydacHoi Micbkoi GPS-HaBirarii.
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Abstracts. The study aims to create technology that can improve the capacity of urban
transport networks. The algorithm of construction of an optimum route for each vehicle in the big
city with correction of a route in real time according to dynamics of changes of a road situation is
developed. Technically, the procedure for regulating the flow of vehicles is carried out by
automating the control of traffic at each intersection and sections of the road between adjacent
intersections. This allows the Traffic Management Center (TMC) to monitor the entire transport
network of the metropolis in real time, as well as to navigate of the route of each vehicle, which has
the initial and final coordinates.

The implementation of the process of intelligent traffic regulation is based on the use of graph
modeling of the urban transport network and the use of the A-star algorithm in order to lay the
optimal route. This procedure is performed by a computer program written in Java.

Technically, the process of controlling and regulating urban traffic is that the TMC transmits
to each driver voice commands on the route to the declared destination by the driver as in normal
GPS navigation.

The peculiarity is that the program analyzes the dynamic traffic situation throughout the city.
As a result, there is a constant updating of the routes of each vehicle, taking into account the traffic
Situation at a particular time in accordance with the traffic situation. The consequence of such
process will be the disappearance or significant reduction of congestion on urban highways. The
end result of this study is the synchronization of traffic flows and optimal use of transport arteries
throughout the city. In addition, the likelihood of congestion will be significantly reduced. It is also
important that each driver in such a traffic control scenario will arrive at the destination in the
shortest possible time.

Key words: weighted oriented multigraph, A-star algorithm, optimal route, Java program,

city traffic.
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Abstract. The statistic has analyzed the results of the experiment with the model of the
automated system and the diagnostics of the technical staff in the future and rejected the results,
which give the possibility of preventing the effective implementation of the neural measure, just like
a laborious tool for the future. The causes of destruction of building structures in the process of
technical diagnostics of construction facilities using neural networks of the information system
were identified and analyzed.

Keywords: survey methods, analysis of the causes of damage, technical condition.

Introduction.

Identification and analysis of the causes of destruction of building structures,
development of methods for their search, and evaluation are carried out in the process
of technical diagnostics of construction objects.

For technical diagnostics of buildings, it is necessary to structurally formalize
the description and means of control of actual values of parameters of constructions
of building constructions and their operational qualities. From them it is possible to
allocate some most general, which essentially influence serviceability: durability and
stability of building designs; heat-protective properties; tightness, especially building
structures; sound insulation; light; humidity of building construction materials.

The list of such parameters and their normative or calculated values for each
type of building structure is established by the project. Comparing the actual value of
the parameter, established by expert assessment, with the normative, make a
conclusion about the serviceability of the structure as a whole. Then a decision is
made on measures to maintain this parameter at a given norm or calculation level. In
the course of technical diagnostics, the following inspection methods are used: visual,
visual-instrumental, non-destructive [1, 2].
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Main text.

To automate the processes of evaluation activities from information collection to
decision-making requires a complex system of storage, preparation, data processing.
The architecture of the neural network testing information system is presented in
Figure 1.

The system provides a subsystem for collecting statistical information,
processing and distributing data for an artificial neural network, the core of the neural
network approximator, and the application of expert evaluators for management. The
information system database has a client-server architecture to ensure the work of
several experts simultaneously, shown in Figure 2.

The test preparation subsystem has its own configurator, where the user can
determine the amount of data that needs to be allocated for neural network testing and
for training. The operation of the subsystem begins with the selection of data from the
database using a configurable query.

The whole scheme of operation of the subsystem for the preparation of
information on neural network testing is shown in Figure 3 [3].

Svbsvstem for
importing data from
zxternal databazes

Diatabasze of

Web services for
. anzalogpes
collacting =
information
from the
Intern=t

Diata preparation suvbevstem for testing an

Exp?_rrt ;liant a.ftru:ta.l naural r|.=-l:1u::-rl.
applications -

C Training samgpls < Teast zampls <

Ragquest to
the t”"faﬂ — 5L1:- svstem of tra.m.mg and
natwor — managsment of an artificial
nevral network and request
e managsment

Fig. 1. The architecture of the neural network testing information

After receiving the results of the query, the data goes to the module, which
determines the types of attributes and their data variants. The data has a numeric type
is then separated from the data having a text type. Since the network cannot accept
data as a text type, it is proposed to detail the table of non-numeric data, is to present
each variant as an attribute that has a value of only “0” or “1” [4].
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Fig. 3. Subsystem for the preparation of information on neural network testing

Data that are numerical also need to be processed. Since the input of the sigmoid
neuron signals are given only in the range from 0 to 1, the values of parameters such

as area, the price must be scaled.

The problem of approximating the functions of an artificial neural network, the
complexity of which is unknown, requires application software with a wide range of
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configuration options. To do this, an object-oriented model of the network was
developed, which allows you to easily manage its parameters (the number of layers,
neurons in the layers). The model allows you to monitor each neuron separately and,
if necessary, change its configuration (the type of activation function, learning speed,
input signals, and connections with other neurons). The network model is shown in

Figure 4 [5].

Netweark Layer
+ IhputData : DataTable + CountOfMewuron :int
+ OutData : DataTable + CountOfinput s ink
+ CountOflayers :int + left . Layer
+  InputSignal : DataRowe 0.1 |+ Reght - Layer
+ OutSignal : DataRow o= " |+ TypalfLayer : string
+ GuadraE : double +  InputSignal : DataTable
+ Learned : bool + Set Count [int count] s int
+ SetlhputTable [ataTable Inp] - woid + Get_Count ) s irt
+ SetOutTable [DataTable Ow]  :woed + SetSignal [DataTable Input] : woid
+ SetCountLayers [int court] s woed
+ Cluation [DataRow Row) : DataRowe
+ Epos ] - woid
+ Learn ] : woid

0.1

0.®

Meuron
+ RequiredF : double
+ CountOfSinaps :nt
+ speed : double
+ X : double(]
+ W : double[]
+ F : double
+ TypeDiNeuron : string
+ DWW : double[]
+ Emor : double
+ Get F[) : double
+ Set_Signal [) - woid
+ Ser DWW - woid
+ BGet_amor ) : double
+ Corect Weigts [| : woid

Fig. 4. Diagram of neural network implementation classes

Figure 5 shows the main window for monitoring and managing the network.

Neuron in the hidden
laer .
Th= zignzl is raguin:

Coaficient for the hidden 001

Coadhicient for the s
input layer

|Btep Nud (Building a neusal r_em'm'k}|

Metwork sattings

L | Epech 100
L
b | Totm=ch S
8 Mfizcellznaons
Courtofayer 2
B
B Irputsase
Lawyar (Kermesupn)
Laamad False
B 0uF Arrzy  Double]]
8
Quastion @ ?7-_,_-_-5‘-:4 "
5_TSH 510 5TV 5 TPY Tl cT P
L ] Give an znswer
1

Learning quality data

/ \ Control window }

Fig. 5. Interface control and monitoring of the artificial neural network
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Network management and configuration tools are dialog boxes for controlling
layers over neurons in layers, as well as properties that are open for editing.

The software provides a modular structure to support the ability to integrate
individual parts with other applications. In addition, the modular structure facilitates
the further improvement of individual parts without dependencies on others. The
scheme of software modules is shown in Figure 6 [6].

NeuralNetwork — the artificial network implementation module. Contains a
description of the Network class metadata.

\Eﬁ NeuralNetwork Laver

[y / &
Neuron
AplicationsForms .—I:;:l
DataCorector % DBConection
]

-
e

Fig. 6. Neural network software modules

Layer — a module for implementing a collection of layers of neurons. Contains a
description of the Layer class metadata.

Neuron — is a module for implementing a collection of artificial neurons.
Contains a description of the Neuron class metadata. AplicationsForms — is a module
of the software interface.

DataCorector — is a module for implementing a data preparation subsystem for
network training and testing.

DBConection — a training set selection module connected by a database. Has
support for querying the database.

The data model of the information system database is presented in Figure 7.

Figure 8 shows a plan for conducting an experimental study of neural network
testing.

The latest statistics collected from available Internet resources were used to test
the network. To train an artificial neural network, the sample was 220 examples, of
which 20 were used for network testing and 200 for training. The sample for network
testing was not included in the data set correcting for synaptic coefficients. That is
why it was the main indicator of efficiency. The sample for training was formed
using the criteria described in Table 1.
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Fig. 8. Plan of experimental research of neural network testing
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Table 1
Neural network input data
The name of Damage name States
the building normal | satisfactory | unsuitable | accident
element
Wall Ste! — crack 0...0,125| 0,125...0,2 | 0,25...1 1...3
opening width 5
St — length of 0..0,2 0,2...0,3 0,3...1 1...5
cracks
St," — type of cracks | 0...7.,5 7,5...15 15...75 | 75...90
Stpww —exceeding | 0...1,5 1,5...3 3...10 | 10...100
the permissible
deviation from the
vertical
Foundation Fy, — cracks in the 0...0,5 0,5...1 1...5 5...100
plate part
F.' — cracked 0...0,25 | 0,25...0,5 0,5...5 5...30
basement
Floor slabs Pp — type of 0...7,5 7,5...15 15...75 | 75...90
cracks
Pph — crack 0..0,15 | 0,15...0,3 0,3...1 1...3
opening width
Pppp — deflection of | 0...2,5 2,5...0,5 5...30 30...80
plates
Reinforced | K" — type of cracks | 0...7,5 7,5...15 15...75 | 75...90
concrete K& — crack 0..0,15 | 0,15...0,3 0,3...1 1...3
columns opening width
K, — curvature of 0..2,5 2,5...0,5 5...10 10...50
the column
Reinforced | By —type of cracks | 0...7,5 7,5...15 15...75 | 75...90
concrete B! — crack 0..0,15 | 0,15...0,3 0,3...1 1...3
beams opening width
By, — beam 0..2,5 2,5...0,5 5...10 10...40
deflection

Since the input of the sigmoid neuron signals are given only in the range from 0
to 1, the system converts the entered data.

After normalization of the data, the neural network is adjusted, namely, the
number of neurons in the hidden layer is selected 20. Next, the weight coefficients for
the inner-0.1 and 0.5-outer layers of the neural network, as well as the number of
epochs (iterations) 100 are presented in Figure 9.

After entering the coefficients, the training of the neural network begins. And
the more quantities the longer the system learns. After training, the total identification
error is determined. The neuron network is checked by a control sample and the result
is obtained. Figure 10 shows the test result of the neural network.
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Fig. 9. Introduction of coefficients
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Fig. 11. Reducing the value of error in learning

Learning an artificial neural network took 10 minutes 68,000 epochs. The graph
of the dependence of the total root means square error on the number of the epoch of
study is shown in Figure 11.

A further increase in network learning examples and the number of criteria will
reduce the overall network error.

First, a neural network is built and learned, which is shown in Figures 12.

After training the neural network, data about the buildings is entered, the “Give
an answer’” button is pressed, and the system produces the result shown in Figure 13.
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g of the of buildi o= = | J
Data for nenral network training
S_TSH S_TD S_TV S_TPWY F_TP FCT P_PV P_PSH P_FPP ~
s o 0.1 o 0.1 0.1 o =
1 .05 .05 1 .05
1 1 1.5 Kl A 1 1.5 1 1
12 12 1.3 12 a2 12 1.3 12 125
12 12 2 13 13 12 2 12 125 -
[ l
data for

Neurons in the hidden layer

Coefficient for catching layer

The signal is required Walid signal
d T
1 3.34 281
1
1 Inputdataset
B Layer (Collection)
h Leamed False
5 Assessment of the condition of buildings l= =] [ = |
Data for neural network training
P_PSH P_PPP K_TV K_TSH K B_TV B_TSH B_PB STAN -
0,72 24 80.8 0.7 83 80,8 0.7 33 4
0.73 35 81 0.71 8.4 21 0.71 8.4 4
0,74 36 81,1 0,72 85 211 0,72 85 4
0,75 37 81,2 0,73 86 813 0,73 35 4 B
0,76 a2 814 0.74 87 814 0.74 85 4 -
1 | 2
Step Mel (normalization of data for network training) | ]
Data after p ing (normalized data for training)
5_TSH 51D 5TV S_TPW F_TP FCT P_PV P_PSH
0,004166666666... | 0,025 0,020022246541... |0,00125 0.,00125 0,004166666666... |0,020022246541... |0,025423728813...
004500000000... | 0027000000000 0,021134553553... | 0,00135 0,00135 0,004500000000... |0,021134553553... |0,028813555322... 0,00
ME66666666... 0026696329254, 001400000000, I&J F95329254..
AEEEEEEEEE 08676307, 0015 BOBETEI0T
| LT ol sl N NAaConCacA, n4r | 3'95444?841?8226 hoconrac4r TaCT
]
Neurons in the hidden layer Coefficient for the hidden layer oefficient for || [ftep 242 (Building a aeural nefwork) ]
ME;EI alid 5191:1 fignal difference — Network settings
A A = -
= = = B=|5)
1 3,3462640646281 -2,3462640646281 El Miscellaneous :
1 1,9774650766D... eneral errar S 2
. 1,65715538712756
1 -1,40753468550... Inputdatasst
1 1.54817 -0,94817510069... Layer (Collection)
Leamed False
1 1.738811024684... -0.73881102468... OutF Array Double[]
4 F T — P — F |
i Qutputdataset 3
Question AT n
B_TV B_TSH B_PB S_TSH 5_TD STV S_TPW
b 213 0.73 85 0.73 [ Give an answer
4 | | »

Fig. 13. The result of the neural network

Conclusion.

The study proves the potential effectiveness of using neural networks for an
information system for diagnosing the technical condition of buildings.
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Annomayusn. B cmamve  npoananuzupoeamvl  pesyibmamvl  IKCHEPUMEHMA  NO
MOOeNUPOBAHUIO ABMOMAMUSUPOBAHHOU CUCEMbL OUACHOCUKU MEXHUYEeCKO20 COCMOANHUSL 30AHUL
U NOYUeHbl pe3yIbmamsl, KOmopbvle 0am 603MOICHOCMb obecnedums 3¢pgpexkmuernoe oOyueHue
HEUPOHHOU cemu, KAK MOWHO20 UHCMPYMEeHma, Ol MOYHOU U HAOENHCHOU OUacHOCMUKU
ONpeOesieHHbIX dMANn08 IKCHAYAmayuu 30aHutl 8 npeoenax ux HCUHeHHO020 YUkid. Buisenenvl u
NPOAHATUZUPOBAHBL NPUHUHbL PA3PYULEHUS CIPOUMENbHBIX KOHCMPYKYUU 8 npoyecce mexHUu4eckou
OUAZHOCMUKU 00BEKMO08 CIMPOUmMeIbCmea ¢ UCNOIb308AHUEM HEUPOHHBIX cemell UHDOPMAYUOHHOU
cucmembl.

Knrwouesvie cnoea: memoovt 06cre0o8anus, auaiu3 NPUHUH NOBPEHCOEHUl, MEXHUUECKOe
cocmosnue.

Article sent: 17/03/2021
© Terentyev A.A., Gorbatyuk Ie.V.,
Serpinska O.I., Borodynia V.V.
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YK 004.4'2
CLOUD SERVICES AND DATABASES ANALYSIS FOR MEDICAL SYSTEM

DEVELOPMENT
AHAJII3 XMAPHUMX CEPBICIB TA BA3 JAHUX JIJISA PO3POBKHU MEJUYHOI
CUCTEMH

Zelenska Y.D. 3eaencoka 0.1,

student. / cmyoenm

Afanasieva I.V./ AjdanacneBa 1.B.

p-h.d., ass.prof. / x.m.u., ooy

Kharkiv national university of radioelectronics, Kharkiv, Naukova district 16, 61166
Xapxkiscokuil HayionanvHull yHisepcumem padioenekmponiku, np. Hayxku 16, 61166

Anomauin. Y xo0i pobomu po3ensioaromvcsi OCHO8HI npobaemu, 3 SAKUMU CMUKAOMbCS
MEOUYHI cucmemu, ma MONCTUBOCMI IX BUPIUEHHS 3a OONOMO20K0 PO32OPMAHHA Ma NiOMPUMKU
MeOUyHOI cucmemu i3 BUKOPUCIMAHHAM XMAPHO20 cepgicy. [Iposooumbcsa ananis HaunonyiApHiuux
xmapuux cepsicis, a came: Amazon Web Services, Microsoft Azure ma Google Cloud Platform. Ak
pe3yiemam npogedeHo20 ananizy ooupaemocs Amazon Web Services, ons nooanvwioi inmezpayii
MeOuyHo2o cepeicy. Bukonyemvcs nopieHAIbHA XAPAKMeEPUCMUKa perayiinux ma Hepersyiunux
0a3 Oanux ma OKpemo BUOLNAIOMbCA O NOo0ANbW020 ananizy incmpymenmu DynamoDb ma
Relational Database Service, sixi naoaromocsi Amazon Web Services y sikocmi incmpymenmie 0
pobomu 3 6azamu oanux. Y pezyivmami NOPiGHAHHA 00PAHO THCMPYMeHm OJisl PO32OPMAHHSI Ma
RIOMPUMKU MEOUUHOI cucmemu.

Kniouosi cnosa: xmapnuii cepsic, 6asa 0anux, perayitina 6asa 0anux, MeoudHa cucmema,
Hepenayiuna oaza oanux, SOL, NoSql, Amazon Web Services, Google Cloud Platform, Azure, RDS,
DynamoDB.

Beryn.

3apa3 Bce Ouble cep KUTTSA MePeXOoauTh Yy JIJKUTANI30BaHy (Gopmy, chepa
MEJUIIMHU HE BUHSTOK.

Y MuHynoMy MEIUIIMHCBhKa 1HIYCTpis BUKOPUCTOBYBaJia JOPOT1 yCHaJKOBaH1
1HQPACTPYKTYpH, IO CKIAJAIOTHCS 3 PO3PI3HEHHUX KOMIMOHEHTIB. Haiibinpiioro
npo0JIeMOIO ISl YCHaJAKOBaHUX 1H(pacTpykTyp Oyio Te, 0 BOHM HE MajHl 3MOTH
BIIOPATHCS 3 TUHAMIYHO 3POCTAlOUYUM OOCSITOM MEAWYHHUX daHuX. Jleskuit gac foro
BUKOPUCTAHHS BUIIPABIOBYBAIOCS BIJCYTHICTIO Kpamux BapiaHTiB. OHAK 3 MOSBOIO
XMapHHUX CEPBICIB BCE TIOYAJIO 3MIHIOBATHUCS

3 KOXXHMM POKOM XMapHi cepBicu [1] cratorh OUThII TOMyJSpHUMHU. AJie
BUHUKA€ NMuUTaHHSI YoMy came Tak? Ilo-mepiue, cepBicM Takoro THIY MPOINOHYIOThH
IIMPOKHUI CHEKTp 1HCTPYMEHTIB Jisi PO3pOOKM, MacIiTaOyBaHHSA, MOHITOPHHIY,
pPO3TOpTaHHs Ta MATPUMKH cUCTeMH. [lo-apyre, BUKOPHCTaHHS XMapHOTO CEpBicy
J03BOJISIE  CTBOPIOBATH PO3MOJIIEHY CHUCTEMY, aje€ IMpUd PO3MIIIEHHI BCIX 1l
KOMITOHEHTIB BUKOPWCTOBYBATH JIMINE OJWH MPOBAaWIEp, IO JAO3BOJISIE TMOJETIIUTH
3B’SI3yBaHHS KOMIIOHEHTIB cucteMu. Ilo-Tpere, BapTiCTh, BEIMKA KUIbKICTb
MpOBailiepiB BUKOPHUCTOBYE MiAX1J “pay as you go0”: MpH MPUIMHEHHI POOOTH 3
CEpBICOM, TUIaTa 3a BUKOPUCTAHHS HE CTIATYETHCS 1 BUCTABJICHHS PaxXyHKIB HEraitHO
OPUMHUHAETBCA, 10 Ja€ MOXJIMBICTh 3a0L[aJAUTH BUTPATH HA  JIOKAJIbHY
1H(DPaCTPYKTYpPy, HE KYITYIOUH JIIEH31I0 Ha MPOTrpaMHe 3a0€3MeYeHHS JT0BIUHO.

TakuMm 4YMHOM, BUKOPHUCTAHHS XMAapHUX PIIICHb y Taly3l MEAMUIIMHU HAAACTh
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3MOTY CHUCTE€MI BUTPUMYBATH BEJMKE HABAHTAKEHHS 0€3 IIKOAM IS LUIICHOCTI Ta
6e3neku gaHux. Takox XMapHa 1HPPACTPYKTypa poOUTH poOOUHil MpoLeC KOXKHOTO
KOMIIOHEHTa OuIbIll 30aJaHCOBAHMM 1 TPO30PUM, MO CIPOILY€E YIPABIIHHA 1
HIATPUMKY Y MallOyTHbOMY.

OCHOBHHUI TEKCT

Ha mepmux etanax ruraHyBaHHS CHCTEMHU HEOOX1THO YITKO BU3HAUWTH, HA SIKUX
TEeXHOJOrisX Oyne Oa3yBaTHcs MporpaMHa cuUcTeMa. ToMmy mepen apXiTeKTOpOM
MOCTa€ MUTAHHS, IKMI XMapHUH cepBic 00paTH.

3apa3 PpUHOK TEXHOJOTIi MPOMOHY€E IIMPOKUH BHUOIP XMapHUX CEPBICIB,
OCHOBHUMHM MOHa BuIIuTH Amazon Web Services [2], Google Cloud [3] Ta Azure
[4]. Hus Toro, moO mnpaBWiIbHO 0OpaTh cepBic, Tpeda UITKO PO3YMITH, Kl
MOKJIMBOCTI BIH HAJIa€, K1 IJTFOCU Ta MIHYCH Ma€ cepBic. ToMy pO3TIIIHEMO KOXKEH 3
HUX OKPEMO.

Amazon Web Services (AWS) - xomepriiinuii myOniyHUN XMapHUN CEpBIC,
KWW HaJa€ KOPUCTyBa4aM MOCITYTH 1H(PPpaCTPyKTYypHOT MOJIeTi Ta mIaTGOpPMEHHOTO
piBHs. OcoOmuBicth AWS y Tomy, 1m0 cepBic MoOyJoBaHA TaKUM YHHOM, IO
PO3MOJIUICHUI MK perioHaM (30HaMH JOCTYITHOCTI), BCHOTO ICHY€ 22 pETiOHH,
po3TaIioBaHi MO0 BChOMY CBITY. PerioHn oxXoruiorTh reorpadiyny o0JacTh, Taky sIK
nep)kaBa uM KpaiHa. 30HU JOCTYITHOCTI pO3TAIlIOBaHi IKOMOTa Jaji 0JHa BiJl OJTHOI Y
MeXax iX perioHy, 1mob rapaHTyBaTH BIACYTHICTh HETOJAAOK IiJl Yac eKCILTyarailii,
SIKIIO OJTHA 3 HUX BUXOIUTH 3 JIaIy.

Takuii TN 1HQPACTPYKTYpH XMapHOrO CEpBICY JO3BOJISIE PO3TOPTaTH Ta
HaJaBaTH JOCTYN JI0 MPOTPAMHOT CHCTEMH IIBU/IIIIE, HE BIUIMBAIOYN HA JOCTYITHICTh
MOCITYTH Ta MPOAYKTHBHICTb.

AWS Hajae MOXKJIMBICTh CBOIM KOPUCTYBadyaM JOCTYM JI0 TAKUX MOCIYT:

1. THcTpymeHTH 7151 pO3pOOHUKIB, pO3po0Ka Ta yIpaBIiHHS.
MarmHHe HaBYaHHS Ta aHATITHKA TPOTHO3yBaHHS.
ba3u nanux Tta pimeHHs njs 30epiranHs.
[HCTpyMEHTH 118 M1IBUILIEHHS IPOAYKTHUBHOCTI O13HECY.
[HTerparrist 7o1aTKIB.
. [HcTpyMeHTH 17151 BaXKKUX OOYMCIICHbD.
AWS HAWOUIBII MIAXOIUTH AKIIO:
1. HeoOxigHe rmodaibHE OXOIJIEHHS.
2. HeoOximauii cTabinbHMNA, HAAIMHAN CEPBIC BiJ XMapHOT mIaThopMu, STKAN
BIKE 3aPEKOMEH/TyBaB cebe.

3. HeoOxiagHa rHy4KicTh Ta HII/IpHII/II/I CIIEKTP HOCIYT.

Microsoft Azure - XMapHI/II/I cepBic xkommanii Microsoft. Hagae moxiauBicTh
PO3pOOKH, pO3TOPTaHHS CHCTEM 1 30€epiraHHs JaHWX Ha cepBepax, PO3TalllOBaHUX B
PO3MOUICHUX JaTa-IIEHTPax.

Azure € nmocradyaqbHUKOM 1HPpacTpyKkTypH sik ociyru (laaS [5]), Takox cepsic
HaJa€ThCsl 3 BOYJIOBAHUMHU Ta TOTOBUMHU JI0 3aITyCKy CEPBEPHUMH Iporpamamu, 110
ninTpumytots MoBu: .NET, Java, PHP, Node.js Ta Python. Cepsic noctynuuii y 54
perioHax 1Mo BCbOMY CBITY, a TIOCIYyT'M MPONOHYIOTbCS JUIsl MiABUIICHHS
MPOJAYKTUBHOCTI MPU BUKOPHUCTAHHI HAaHCYYaCHIIINX TEXHOJIOTIH.

Azure Hajlae MOKJIMBICTh CBOIM KOPHUCTYBauaM JOCTYII O TaKUX MOCIYT:

S
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Po6GoTa 3 Big Data Ta aHaniThuka mporHo3yBaHHS.
Po3po6xka irop Ta 1oaaTKiB.
MacmraboBane 30epiranas JaHHUX.
TexHom0T1a GI0KYEHH.
DevOps omnepairiii.
InTerpais loT.

Azure HAMOUIBII TAXOAUTH SKIIO:

1. Ile mepmmmii 4OCB1 POOOTH 3 XMAPHUM CEPBICOM.

2. OcHoBHOO omneparliiiHoro cucteMoro Oyae Windows.

3. HeoOxiane ribpuane pileHHs.

Google Cloud Platform (GCP) - xmapHuil cepBic, SIKMi HpPEACTABICHUA Yy
BUJISAL HAOOPY ciy’k0, SIKI BUKOPUCTOBYIOTh OJIHY 1 Ty caMy 1HQPacTpyKTypy, SIKY
Google BuxopuctoBye mist cBoix npoaykTiB (Google Search 1 YouTube),
MPU3HAYCHUX JIUIS KIHIIEBUX CIIOKHBAYiB.

GCP € HOBaropoM Yy pO3rOpTaHHI MiJBOJHOTO CEPBEPY 3 VYHIKAIBHOIO
KkabenpHOI0 cucTeMoro. HoBi 11eHTpu 0OpOOKH TaHUX AOJAIOTHCS JTyKE IIBHUJIKO.

JlocTyn 10 OCHOBHOTO (DYHKITIOHATY CHCTEMHU HAJAETHCS Y BUTJISII TIPOCTOT Ta
JIETKO1 Y HaJallITyBaHHI KOHCOJI.

Google Cloud Hamae MOXJIMBICTH CBOIM KOPHCTyBauaM JIOCTYN JO TaKUX
MOCITYT:

VYrpaBiiHHS JaHUMU Ta iX 30€pIiraHHs;

1. Po3pobxka nomaTkis.
2. bi3nec-anami3 SMB ta Al
3. IHCTpyMEHTH yNpaBIiHHA NPOAYKTUBHICTIO Ta pOOOUYNM HABAHTAXKCHHSIM.
Google Cloud Hait011b111 MIAXOIUTD SKIIO:
1. HeoOxigHa KOMIUIEKCHA MOJIETh HA OCHOBI KOHTEUHEPIB.
2. Ilnanyetscs po3poOIISITH Ta PO3rOPTaTH XMapHE MPOrpaMHe 3a0e3MeueHHs
Ta IPOrPaAMH.

VY pesynbrari po3risily KOXHOTO 3 XMapHUX CEpBICIB MOXKHA 3pOOUTH
BHCHOBKH.

AWS mae nepeBaru Biky Ta JOCBITY, KOJIA MOBa e PO XMapHi KOPIOPATHBHI
pileHHs. Amazon NPONOHY€ BEIUKY KIUIBKICTh KOXKHOI TMOCIYTH, HE3aJIEKHO BIJ
TAIy ab0 po3Mipy opradizamii. Ajpke po3mip Ta mMacmTad miatGopMHu YCKIaTHIOE
3a;y4eHHs BeJIHUKOi rmpodeciiiHoi yBaru.

Azure crpusie pPO3BUTKY CHUIBHOTH 3 BIAKPUTHUM KOAOM Ta IHTerpamii i3
IpPOrpaMHUM 3a0€3MEYeHHSIM Ta MPOrpaMaMiy, SKUMH B)K€ KOPHCTYIOThCS Oarato
KOMITaHi, poOUTh HOTO 1A€aJIbHUM JIJIs1 CTapTaIliB Ta po3poOHuKiB. Ile o3Hauae, mo
KOH(Iryparlis Ta iHTerpauis He OyAyTh BUMaratu BETUKUX 3yCHUJIb.

Google Cloud Bce mie 3pocrae, 1 HHM3Ka iX OCHOBHUX (YHKIIA Bce IIIe
nepeOyBaloTh y Oera-(pa3i, JOCTYIHI 1HCTPYMEHTH Ta (YHKIII BUIJIAIAIOTh HE
3aBEpPILICHUMH. 3 a TOMOMOIOI0 1i€l MIaThOpMHU MOKHA OTPUMATH HEBUCOKI I[IHUA Ha
OCHOBHI MOCIIYTH, IO Ja€ MOXJIMBICTh MPAIIOBATH 3 HOBITHIMH TEXHOJOTISIMU 3a
HU3BKY BapTICTh.

[Honynsapuicte AWS noB’si3aHa 3 KUIbKICTIO (YHKIIIOHATBHUX MOKIJIUBOCTEN Ta
TPUBAJICTIO TlepeOyBaHHS Ha pUHKY. KoMIaHis BXe 3apeKoMeHayBajia cede sk
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HaJIMHUN TOCTavyalbHUK MOCIYT Ta TPAHT OE3MEKH JaHUX, 110 POOUTH Liel cepBic
HaWKpaIuM KaHIU1aTOM JIJIS PO3TOPTaHHS MEAUYHOI CHCTEMHU.

[Ticas Toro sk Oyna oOpana miatdopma, sika OyJe BHUKOPUCTOBYBATHCS IS
pPO3pPOOKH MEIUYHOTO CepBiCy, HEOOXigHO oOpatu 0a3y HaHWX, aKe BiI HeEl
3aJIeKUTh CTpaTeris MoOyJOBH Ta PO3TOPTaHHSA apXITEKTYpH CepBicy. 3apa3 ICHYe
nBa tunu 6a3 ganux: Sql [6] Ta NoSql [7] 6a3u manmx. Jlyus Toro, mo0 3poouTH
MpaBUJILHUN BHOIp HaA TMEPIIMX eTamax, HEOOXIJHO UITKO PO3YyMITH KIIFOYOBI
BIAMIHHOCTI MK TUIIAaMHU 0a3 JaHUX.

OCHOBHI XapaKTEPUCTUKHU PENIALIINHUX 0a3 JaHUX:

1. UiTko BU3HAUEeHa CXeMa JaHuX.

2. JlaHi 30epiratoTbcs y TaOIULISIX.

3. BepTukanbHa MaciTabOBaHICTb.

4. BuxopuctanHs MOBH 3anuTiB SQL 1151 OTpUMaHHS JaHUX.

OCHOBHI XapaKTEPUCTUKU HEPENAIINHNX 0a3 JaHuX:

1. Jlani 306epiratoTbcsl y BUTIISIIL IOKYMEHTIB.

2. JlaHi He IOBUHHI MAaTH YITKOi CTPYKTYpPH.

3. T'opusoHTagbHa MacIITAaOOBaHICTh.

3 HaBeACHUX BHWINE XapPaKTEPUCTHUK MOXKHA 3pOOUTH BHUCHOBOK, IIO
BUKOPUCTaHHS pEISLIMHNX 0a3 JaHWX OPIEHTOBAHO HAa TpOrpamHe 3a0e3MedeHHS,
AK€ Ma€ JIOT1YHI BUMOTH JO JaHWX, YITKO BU3HAYEHY CTPYKTYpPY Ta 3B S3KH MK
JaHuMH. Y TOW Yac HepemsuiiiHi 0a3u JaHUX OpIEHTOBAaHI Ha MPOTrpamMHe
3a0€3NeUeHHs, SIKE Ma€ JUHAMIYHY 3MIHY JAaHHMX, BUMara€ BUCOKOi IIBHUAKOCTI Yy
po0OOTI 3 JaHMMHU Ta MaclTaOoBaHICTh. sl Kpamoro po3ymiHHS BIIAMIHHOCTEHN
PO3TJISTHEMO OKPEMO IHCTPYMEHTH, siki Haae AWS g pobotu 3 6a3amMu TaHUX.

Relational Database Service (RDS) [8] - 11e po3nojiisieHi cepBic sl KepyBaHHS
pemsiiHuMu  0a3amMu JaHUX BI Amazon.com, y SIKOMY € MOXJIHMBICTh JIETKO
HaJAIITOBYBAaTH, BUKOPUCTOBYBATH 1 MacIITa0yBaTu pesiiiiai 6a3u nanux. Cepsic
3a0e3neyye €KOHOMIYHE 1 MaciiTaboBaHe BHMKOPUCTAHHS PECypCiB Tij dYac
OJIHOYACHOI aBTOMAaTH3allli TPYJOMICTKUX 3aBJlaHb aIMIHICTPYBaHHS, 110 J03BOJISE
30CepeIUTH yBary Ha MporpaMHoMy 3a0e3rnedyeHHi, 100 3a0e3meuuTd s HUX
BHUCOKY MPOJIYKTUBHICTh, BUCOKY JOCTYITHICTh, OC3MEKY 1 CYyMICHICTb.

RDS noctynuuii y BUrJIsA/I1 IHCTAaHCIB 0a3 JaHUX JCKUJIBKOX THITIB: ONTHMI30BaH1
IUIsE poOOTH 3 MaM'sITTIO, JJIsi BUCOKOi MPOJYKTUBHOCTI a00 BUKOHAHHS OTEpalliif
BBEJICHHS-BUBEACHHS - 1 MPOIMOHYe Ha BHUOIp I’sATh Anep 6a3 manmx PostgreSQL,
MySQL, MariaDB, Oracle Database i SQL Server.

[Ipu BuaineHH1 1HCTAHCIB 0a3M NaHUX Yy JEKUIBKOX 30HaX goctymHocTi RDS
CUHXPOHHO PEIUIIKy€ JaHl Ha pe3epBHI 1HCTAaHCH B 1HIIIN 30H1 HocTynHOCTi. CepBic
HaJa€ psAl IHIIMX MOXJIMBOCTEH IS MiJABUINEHHS HAIINHOCTI KPUTUYHO BaXKIMBUX
0a3 maHuxX y poOOYOMYy CEpEIOBHIII: aBTOMATUYHE PE3epPBHE KOIIIOBAHHS, 3HIMKH
crany b/l 1 aBTomaTn4yHa 3amiHa BY3IIiB.

RDS Takox no3Bosisie 3amyckatu iHcTaHcu 0a3 ganux y Virtual Private Cloud
(VPC) [9], m06 i30110BaTH iHCTaHCH 0a3 JaHUX 1 MiAKIOYaTUCS 10 icHyroudoi IT-
iHppacTpykTypu 3 BukopuctaHHsaM VPN 31 cranmaptHum mmdpyBaHHSIM. barato
TumiB anep Amazon RDS miarpumyrors mmdpyBaHHS AaHMX Opu 30epiraHHi 1
nepeaayi.
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DynamoDB [10] - cuctema ynpasiinasa 6a3zamu ganux kiacy NoSQL y ¢popmari
«KJTFOY - 3HAYCHHS», € YaCTUHOIO MakeTy Amazon Web Services.

DynamoDB mnigTpuMye HailbibII1 JOJATKUA Y CBITI, 3a0€3Me4yloun CTa0lIbHO
HU3bKY 3aTpUMKy MeHmIe 10 MimiceKyHI mpu poOoTi y Oyap-sikomy maciutabi. [lae
MO>KJIUBICTh CTBOPIOBATU JOJATKHA 3 MPAKTUYHO HE OOMEXKEHOIO0 MPOIMYCKHOIO
CIPOMOKHICTIO 1 o0csiroM cxoBuia. ['mobanpHi Tabmuui DynamoDB pemnikyroTs
naHl y AeKimbKox perioHax AWS, 3a0e3neuyrodn MBUIKUN JTOKAJIBHUN JOCTYM 0
JTAaHUX 3 T100aJIbHO PO3MOIIICHUX T0/IaTKIB.

DynamoDB He notpebye ctBopeHHs cepBepiB. Kpim Toro, Hemae He0OX1JHOCTI
B YCTaHOBIIi, OOCIYroByBaHHI 1 BHMKOPHUCTaHHI MPOTPAMHOTO 3a0e3MEYCHHS.
DynamoDB aBTromatnuHo MacmTabye Ta0idlll, KOPUTYIOYl OOCAr JOCTYIHUX
pecypciB 1 30epiraroyu BUCOKY MPOYKTUBHICTD.

DynamoDB mniatpumye tpanzakuii ACID [11], 3aBasku 4oMy € MOXIJIHUBICTh
CTBOPIOBATH IIporpamMHe 3abe3rneueHHs Oyab-skoro macmrady. Jlae MOXIMBICTB
MUTTEBO CTBOPIOBATH PE3EPBHI KOIIIi JaHUX 0€3 3HWKEHHS MPOAYKTUBHOCTI TaOJIHIIb
1 BUKOHYBAaTH BIIHOBJICHHS B Oy/Ib-sKHUI Yac.

DynamoDB Hai61ibI11e miaxoauTh JIs:
1. CrBopenns 6e3cepBepuux nogatkiB (AWS Lambda [12]).
2. PobGotu 3 mikpocepBicamu.
PosrasinyBIm koxeH 3 TUIIB 0a3 JaHUX Ta JBa HAWMOIYJISIPHIII 1HCTPYMEHTH
U1t poOOTH 3 AaHUMU Ha TatgopMi AWS, MokHA OTpUMATH YiTKE YSBICHHS, SIKUM
¢yHKUIOHaN Oyae OTPUMAHHUM B pe3ysbTaTi BUOOPY TOrO UM IHIIOTO 1HCTPYMEHTY.
Came ToMy HEOOX1THO BU3HAUUTH, K1 XapaKTEPUCTUKU MA€E MEIMYHA CUCTEMA:
1. Bucokuii piBeHb 3aXUCTy JaHUX, aJKe IHPOpMAaIlis PO HaIll€HTa
KOH(D11eHIIIiHA.

2. YiTko BM3HauY€Ha CTPYKTypa JaHUX Ta MOB’A3aHUX 3 HUMH, aJKe cucTeMa Oye
BUMaratu 30epiranfs iHdopmailii Ipo naiieHTa Ta JaHUX OB’ SI3aHUX 3 HUM.
HananHs MOMEHTaIbHOTO IOCTYIY 0 1H(opMaIlii namieHTa.

4. JlunamiuHe 30UIbIICHHS 00CATY JaHUX, a/pKe OyJie 301IbITyBaTUCS KITBKICTh

NaIiedTiB Ta 00cAT iHdopMallii Ipo HUX.

bepyun 10 yBaru Buile 3a3HadyeH1 KpUTepii, MOXKHA 3pOOUTH BUCHOBOK, 11O JIJIS
30epiraHHs JJaHUX MEIUYHOI CUCTeMHM Kpallle Mijaiiae Bukopuctanus RDS, amxe BiH
J03BOJIS€ IMIBUAKO 3MIHIOBAaTH KOH(]Irypamiro cepBepy 0a3u JaHHUX, 301IbIITyBaTH
00’€M Ta XapakTEPUCTHUKHA CXOBUIIA, BCTAHOBIIOBATH BUCOKWU PIBEHBb 3aXHIEHOCTI
JaHUX Ta HaJaBaTH MOYKJIUBICTh CTBOPIOBATH 3B’ SI3KH MK JJAHUMU.

BuchoBkmu.

W

:-@

A\

B pesynpTaTi poOOTH MpOBENEHO aHANI3 HAWMOMYJSPHIMIMX XMapHUX CEPBICIB,
BU/IIJIEHO OCHOBHI CHJIbHI CTOPOHU KOXKHOTO 3 HUX. B X011 aHami3y Oyyio BU3HAYEHO, 1110
HaWOIIBII JTOPEYHUM JIJIi PO3TOPTaHHS Ta MIATPUMKA MEIUYHOTO CepBicy Oyne

BukopucTanHs Amazon Web Services. Po3risiHyTo OCHOBHI acHEKTH pPeISIIIIHHUX

Ta

HepeAIMHNX 0a3 TaHUX, HA KOHKPETHHUX MPHUKIaJaX BUALICHO KIHOUYOBI MOXKJIHUBOCTI,
aKi Hagae miardpopma AWS. BuzHaueHO OCHOBHI XapaKTEPUCTHKH, sIKI TOBUHHA MaTH

MEJIMYHA CHUCTEeMa: BUCOKHH pIBEHb O€3MEeKH, IMIBUIAKUN J0CTyn a0 iH(opmarii

Ta

TOTOBHICTh 70 30UTblIeHHS 0oO0cAry iH@opMauii. B pesynbrari oOpaHo HailOuIbIn

nopeuny 0asy naHux, a came RDS, nys 30epiraHHst JaHUX MEAUYHOI CUCTEMHU.
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Abstract. In the course of the work are considered the main problems which medical systems
have and options for its solution in the form of deployment and maintenance of the medical system
with usage of cloud service. The analysis of the most popular cloud services, namely: Amazon Web
Services, Microsoft Azure and Google Cloud Platform. As a result of the analys, Amazon Web
Services is selected for further deployment and maintenance of the medical service. A comparative
characterization of relational and non-relational databases is performed, and the DynamoDb and
Relational Database Service tools provided by Amazon Web Services as tools for working with
databases are singled out for further consideration. As a result of a comparison makes a conclusion
which tool is better to choose.
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BUILDING IN WORLD PRACTICE AND IN UKRAINE
OCHOBHI TEHJIEHIIIi PO3BUTKY 3BIPHOI'O KAPKACHOI'O BYJIIBHUIITBA B
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Anomauin. Y cmami 3pobieHo ananiz cy4acHo2o piGHs po3sumk)y OyoieenvHoi eany3i ma
MeHOEeHYIll PO3BUMKY MEXHON02I 36€0eHHs KAPKACHUX 0y0igeib NPOMUCI08020 1 YUBLILHO2O
NPU3HAYEHHs SAKUU NOKA3A8 MACO8ICMb 3ACMOCYBAHHA KAPKACI8 8 OOUH-YOMUPU NOo6epxu Oas
MOP2iBeNbHUX, PO3BANCATILHUX, OQICHUX 0YIigeNb, WO BUHAUULO NepeNiK 00'€Kmis-npedcmasHuKie
onst docnioxcenns. Lli 6yoieni xapaxmepuzyomovcs UCOKOIO SAKICMIO Mamepianié i KOHCmMpYKyitl,
WO 3aCMOCcO8YIOMbCsl, NPU YbOM) MOUYHICMb CKIAOAHHS CNPABIAE 3SHAYHUL BNIUE HA edheKMUBHICMb
OyOisHuYymea, wo o06YyMOBULO HeOOXIOHICMb GUBYEHHS NPOOAeMU OOTPYHMYBAHHS MA OOCACHEHHs
napamempis moyHoCmi CK1A0aHHs KapKacie 6yoieens.

Kniouosi cnoea: rxapkachi 0yoieni, nogHos0ipui 0y0i6ni, MOYHICMb, CMUKU, MOHMANCHA
ocHacmka.

Beryn

KapkacHi Ta KapKacHO-CTIHOBI KOHCTPYKTHBHI CHUCTEeMH OY[iBEIb 1 CHOPYI
HaOynu HaiOuIbmoro BukopucTaHHs (65 ... 67% Bchoro 00’emy OY/IBHHIITBA) B
rpOMaJICbKOMY Ta KHUTJIOBOMY OyAiBHUUTBI. TeHJEHIT pO3BUTKY KapKacHOTO
30ipHOrO Ta 301pPHO-MOHOJIITHOTO OYyJIBHMUIITBA MOKA3yIOTh, 10 BEJIMKA KUIBKICTH
noOy/0BaHUX 00’ €KTIB MPUIIAAAa€ HA MAJIOTIOBEPXOB1 Oy IiBII1.

[HTEHCMBHO PO3BUBAETHCS TEXHOJIOTISI MOHTaXy OYIBETbHUX KOHCTPYKIIN, 1110
B TIEpIIy Yepry MOB’S3aHO 3 yJIOCKOHAJIEHHSM CTHKOBHUX 3’€HaHb KOHCTPYKIIiH, a B
APYTy 3 CYTTEBUM MIABUIIEHHSAM SKOCT1 Oy[IBHUIITBA, 1110, Y CBOIO YEpry, CTaBUTh Ha
Cy4acHOMY PiBHI MiJBHUILEHI BUMOTH JI0 KOHCTPYKI[IA MOHTa)XHOI OCHACTKH IS
peanizalii MpUMyCOBUX METO/IIB MOHTAXY.

OCHOBHHUI TEKCT.

3BeieHHs Oy/iBeib KapKACHOIO THUITy MOYaJIOCs B KIHIII MHUHYJIOTO CTOJITTA 1
JIOCUTh IIBHJIKO TOIMIMPUIIOCS B KpaiHax Amepuku, €Bporu 1 Asii. KoHcTpykiii
KapkacHUX OyiBelb 3a II€d 4Yac MPOWILIM 3HAYHY €BOJIIOIII0. Y3araJbHEHHS Ta
aHaji3 JOCBiAYy 3apyOi’KHOrO Ta BITUM3HSIHOTO KapKacHOTO OyAIBHMIITBA JIO3BOJIUB
BUSIBUTU TIEBHI TEHJEHINI MOro pPO3BUTKY Ta BHOpaTH HAWOUIBII palliOHaIbHI
KOHCTPYKTHBHI CXEMHU JJIsI 3aCTOCYBAHHSI Y BITYUU3HIHOMY OYIIBHUIITBI.
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P03BUTOK 1HyCTpIaJbHOTO MaJIOMIOBEPXOBOr0 OY/IIBHUIITBA B CY4YaCHUX YMOBAaxX
0OyMOBJICHUI BEJHMKOI TOTPeOOr0 OyAIBHUIITBA KapKacHUX OymiBeNb 1 CIOPYI,
HEOOX1IHICTIO 3BEJIEHHS iX B KOPOTKI TepMmiHH. CydacHl BUMOTH JO pariioHajizamii
apXITEKTypHOTO CEpeJOBHINAa CTPIMKO 3pOCTaroTh. llomIyku oONTHMaIbHOTO
noegHaHHS KOM(OPTY BHYTPILIHBOTO IPOCTOPY 1 HaAIMHOCTI OyniBil — i Kapkacy —
3MYIIyIOTh BUPOOHUKIB TIIyKaTH 1HHOBAIliiiHI TexHojorii. Bupimenas miei
aKTyaJlbHOI MpoOieMu Moke OyTH YCHIIIHO 3A1MCHEHO NUIIXOM 3aCTOCYBaHHS
MOBHO301pHUX OY/1BEJIb BUCOKOT 3aBOJICHKOT TOTOBHOCTI KAPKAaCHOTO Ta MOJIYJIBHOTO
THUITYy 3 BUCOKMMH €KCIUTyaTalliitHUMU sSsKocTsMH [ 1].

3MIHM MONUTY 1 MPOMO3UIii B OyAIBHULTBI NPUBEIM JO TOTO, LIO0 BIJHOCHA
JI0JIs1 BBOJTy KapKaCHUX MaJIONIOBEPXOBUX Oy iBeb 3a ocTaHH1 20 pOKiB 301IbIINIACH
Ounbie HIK B 7 pa3. ChoroaHi 1 uudpa B cepeIHbOMY IO KpaiHi HaOIMKAEThCS 10
30%, a 3a mporHo3zamu 1eu nokasHuk B 2015-17 p. noBuHeH Oytu He MmeHIne 40%.
He 3Bakatoum Ha NO3UTHBHE 3pOCTaHHS, JOJSI MAaJOTIOBEPXOBOTO KapKacHOTO
OyIIBHUIITBA 3HAYHO BIJICTA€E BiJ| IHIITUX KPaiH.

VY npaktumi Oy iBHUIITBA KUTIOBUX 1 FPOMaJChKUX OyaiBelb KapKacHi OymiBii
MPOCKTYIOThCA B TUX BHUIIAJKaX, KOJW HEOOXIHO OTpHMATH 3HA4YHI 3a IJIOIICIO
BUIbHI BiJ TONEPEUYHUX HECYUYHUX KOHCTPYKIM MNPUMIIIEHHS. 3aCTOCOBYIOTHCS
KapKacu 3 pUreJbHUMHU Ta O€3pUTesIbHUMHU paMaMu, 3 MONEPEYHOI0, MOB3/I0BKHBOIO
Ta KOMOIHOBAaHOIO CXEMOK poO3TallyBaHHS Hecyuux pam [2, 3, 4, 5]. 3a
MOBEPXOBICTIO KapKacu OyJiBelIb MOAUISIIOTHCS HA OJIHOMOBEPXOBI, MaJIOMOBEPXOB1
Ta Ha 0araTonoBEPXOBI.

Kapxkachi OynaiBii 3a3Bu4ail sIBISIOTH COOOI0 CTPUKHEBY CHUCTEMY, YTBOPEHY 3
BEPTUKAJIBHUX E€JIEMEHTIB — KOJIOH, AlaparM *KOPCTKOCTI, B'sI3ei 1 TOPU3OHTAIBHUX
€JIEMEHTIB — PUTreNiB, IUIMT MEPEKPUTTIB Ta CXOJOBHX MapIliB. 3a XapaKTepoM
nepeaadi TOPU3OHTAIBHUX 3yCHJIb Ha (DyHIaAMEHTH OyiBelb Ta pOOOTOIO0 BY3IIIB
Kapkaca Ioro po3paxyHKOBa cxemMa MOXe OyTH paMHOI0, PaMHO-B'A3€BOI0 Ta
B'A3€BOI0. Y  TIPOMUCIOBOMY Ta TpPOMAaJChbKOMY OyAIBHUIITBI  HaWOlIbIIe
PO3MOBCIOJKEHHSI OTpUMalla paMHO-B’si3eBa cxeMa Kapkacy. Bona 1mo3Bolsie
OTPUMATH 3aJIbHE MJIAHYBaHHS TPUMIIIECHb.

B'szeBa cxema, sIK MpaBUiO, 3aCTOCOBYEThCA [Jisi OYJiBENIb JKUTIOBOTO,
IPOMAJICLKOIO0 Ta aJMIHICTPATUBHO-MOOYTOBOTO NPU3HAYEHHS, a TaKOX Y THUX
POMUCIIOBUX MPUMIIICHHSX, /i€ HASBHICTh MO3JOBXKHIX 1 MOMEPEYHHUX 3B'S3KIB HE
3aBa)ka€ TEXHOJOTIYHOMY MPOIIECY.

bruzbko 90% BupoOHNYMX TOBHO30IpHUX OyAiBeNb OYIyIOTh 13 3aCTOCYBaHHIM
O0anmkoBUX KOHCTpyKWiM 1 usume Onu3pko 10% OyayroTe 13 3acTOCYBaHHSM
0e30aTKOBUX KOHCTPYKITIH [6].

Kapkacu mpoekTyloThscs, SIK MpaBUIO, 3 MOMEPEUYHOI0 CXEMOIO0 PO3TalllyBaHHS
pam (TomepevyHe pO3TallyBaHHsS pPHIreEiiB), ajie B OCTaHHI Yacu JyXXe€ YacTo
3yCTpIYalOThCA KapKacHh 3 IMOB3JOBXKHIM Ta 3MIIIAHUM PO3TalllyBaHHAM pam [7].
OcTaHHI CXeMU XapaKTepH1 JJIsl MaJOTIOBEPXOBUX KapKaCHUX OyIiBEIIb.

OcHoBHUMH YHI()IKOBAaHMMHU CEpisIMU KapKaciB B YKpaiHi OyJau: Jyisi pamMHOI
cxemMu 0e30aiKkoB1 KOHCTpYKIii cepiit - 1.420-1.14; 1.420.1-25; nns pamMHO-B's13€BO1
cxeMu 0ankoBi KOHCTpYKIi cepiit - 1.020.1-4; 1.420-6; nys B'a3eBoi cxeMu OajikoBi
KOHCTpyKIii cepiit - 1.020-1/87; 1.020.1 -2¢/89.
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VYHidikaris B Ykpaidi 341HCHIOETECS Ha OCHOBI METOJMKHU BIJKPUTOI CHCTEMH
Tumizanii Ta 0a3yeThCs Ha THUII30BAHUX Ta0apUTHUX CXeMaX TeOMETPUYHUX
napameTpiB OyiBenb: BUCOTA MOBEPXIB 3MIHIOETHCS B Mexax 3,0...7,2 M; IpOILOTH
Ta KPOKU Mk KosloHamu — 3,0...9,0 m; po3mipu cekuii B maaHi — 10 60 x 60 m. [2]. 3
MOSIBOIO B YKpaiHi 3aBOAIB 3 HIMEILKUMHU Ta (DIHCHKUMH TEXHOJOTISIMHU 3’SIBUJIACh
MO>KJIUBICTh, Ha BIMIHY BiJl TUIIOBUX, IPOEKTYyBaTH KapKacHi OyIiBil 1 3 1HIIMMH
napamerpami [8].

ApxiTekTypa OyjiBelb 0O0yMOBJI€Ha MOTPEOO B HEBHCOKHX, MPAKTUUYHHUX
OyniBisix 3 0OaratroyHKIIOHAJbHUMHU TPOCTOPAaMU 3 ONTUMAJIbHUMU 00'€MHO-
IUTAHYBaJbHUMH 1 KOHCTPYKTHUBHUMH TIapaMeTpaMu. MacoBUMHU Ha ChOTOJHI CTaIH
OyniBil B JBa - YOTHPU IMOBEPXU TOPTOBOr0, TOPrOBO-PO3BAKAIBLHOTO, O0(ICHOTO
Mpu3HA4YeHHs, OyJiBJI MApKIHTIB, LEHTPIB JIOTICTUKU 1 T.n. OCHOBHUU o0O0cCAr
OyJIBHUILITBA KAapKaCHUX MAaJIONIOBEPXOBUX OYdiBEIb 3AIHMCHIOETBCS B 30IpHUX
3ai300€TOHHUX 1 30IpHO-MOHOMITHUX KOHCTpyKuisx. Ilupoke 3actocyBaHHS
30IpHUX 3a1300€TOHHMX KOHCTPYKLIA JO3BOJISIE OpraHi3yBaTh iX 3aBOJICHKE
BUTOTOBJICHHS, MOJIMUIMTH  SKICTb  BUIOTOBJCHHS, 3HM3UTH BHUTpaTH Ha
NPOEKTYBaHHS 1 3BeZIeHHs Oy iBenb [8].

HaiiGinpmie kapkaciB mooynoBano 3a cepismu 1.020-1/87. Tak, Ha 0a3i i€l
tumnoBoi cepii, B 2005...2013 pokax B YkpaiHi Oyyo 3ampoeKTOBaHO 1 MOOYI0BAaHO
Oubi1 40 TOPTiBEIbHO-PO3BAKAIBHIX MAJIOMOBEPXOBUX KOMIUIEKCIB. Ha mpakrtuili B
VYxpaini peanizoBani pi3Hi mpoektH (puc. 1.1, 1.2).

HiB.
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Kapxkac OymiBii BUPIITYETHCS 3a B'I3€BOI0 CXEMOIO 3 IIAPHIPHUM CIIOJYYEHHSIM
pureniB 3 kojoHamu. CTilikicTh Oy/iBil 3a0€3MEUyeEThCSI CUCTEMOIO BEPTUKAIBHUX
B’s13€l Ta 3a11300€TOHHUX AiadparM )KOPCTKOCTI.

3a pe3yabpTaTaMH aHalli3y KOHCTPYKTUBHHX PIIICHb PO3TIISIHYTHUX OYAiBENb CIIiJT
BIIMITUTH NPUCYTHICTh Pa3oM 13 3a]1i300€TOHHUM 301pHUM KapKacoM METaJeBUX
KOHCTPYKUIN. SIK mpaBuiio, MeTaneBl KOHCTPYKIIi BAUKOPUCTOBYIOTH JJIsl 301IbIICHHS
MpoJILOTIB a00 KPOKIB HA OCTaHHIX TOBEpXax JUIsl BJIAIITYBaHHsS TpajbHUX Ta
MOAIOHUX TTPUMIILICHbD.

AHaJ3y0un JUHAMIKY 3BeJICHHS OyiBeb, 1110 TOOY/I0BaH1 Ta 3aIjlaHOBaHi J10
OyIBHUIITBA, CJI1J BIAMITUTH 3pOoCcTaHHs 00’eMiB OymiBHUITBA. [Ipu 1iboMy Benvka
KUIBKICTh ~ OyaiBenb 3 1UX O0’€MIB  BIJHOCATHCA A0  30IpHO-KapKacHUX
MaJIONOBEPXOBUX Oy/iBeNb. 3arajbHa IUIOMA 30yJOBAaHUX Ta 3alPOECKTOBAHUX
OyniBesb 3HaXOaUThes B Mexkax 7500...95000 M2,

HaiiGinemm  macoBuMuM  00’ekTamu-mipenctaBaukamu  (maiixe 80%) — €
MaJIONOBEPXOBl KapkacHi OyniBii B JBa-TPU IOBEPXU 3 3arajbHOIO IUIOIIEIO
8000...16000 m? (puc. 1.3) (nomatok A).

MonepHizamiss HIANPUEMCTB 3 BHUPOOHHUIITBA KOHCTPYKI[M, BIPOBAIKEHHS
HOBUX TEXHOJIOT1H, MOsIBA Cy4YyaCHOTO OOJIaJHAHHS, PO3LUIMPEHHS HOMEHKJIATYpH
MPOJyKIlii, 1HHOBAIiHI PO3pOOKM B Taidy3l TO3BOJSIOTH CHOTOJHI TO-HOBOMY
OI[IHUTH MOXJIMBOCTI Ta iX mepeBaru. HoBITHI TeHAEHIIT KapKacHOTO OyXIBHUIITBA
Ha TpakTUIll B YKpaiHi aKTUBHO peani3yioTh 3aBoau «Ob6epOeron» (M. XKutomup),
«33bK iM. C. KoBasibebkoi» (M. KuiB), «3bB Kanymn» (M. Kamymr), «Maiictep-35K»
(m. IaimponeTtpoBcebk), «Onecs» (M. HoBa Kaxoka), Ta iHi [8].
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Puc. 1.3. CTpykTypa 3BeieHHX B YKPaiHi MAJIONOBEPXOBUX KAPKACHUX
OyniBeJb

Bucoka skicTe 1 mOBHa 3aBOJChbKa TOTOBHICTH 3ai300€TOHHHUX BHUPOOIB 1
KOHCTPYKLIHA, CKOPOUEHHS TEpPMIHIB 3BEICHHS OYyIiBelb, 3HIKEHHS TPYIOBUX
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BUTPAT, HEBEJIMKA 3aJICKHICTh BiJ] IIOTOJIHUX YMOB, IMOPIBHSIHO HU3bKA COOIBAPTICTh —
Bce 1l¢ Oararo B YOMy TIOSICHIOE, YOMY ChOTOJHI 30ipHa 3ai300€TOHHA
MIPOMHUCIIOBICTh CTA€ BEJTUKHUM 1 €PEKTUBHUM PECYPCOM.

Takum yuHOM, BUXOISYM 3 aHANI3y TEHJCHINI PO3BUTKY 301pHO-KapKacHOTO
OyZIBHUIITBA B CBITOBIM MpakKTHIll 1 B YKpaiHi, JOBEJEHO MAacOBICTh 3aCTOCYBAaHHS
KapKaciB B JBa-TPHU MOBEPXHU AJII TOPTOBEIbHUX, PO3BAXKAIbHUX, 0QICHUX OY/1BEb,
1110 BU3HAYHIIO TIEPEIiK 00'€KTIB-IIPEACTaBHUKIB IS MOIAJIBIIOTO JOCTIKCHHS.

VY nanuil yac mpu BUTOTOBJIEHHI 301pHUX KOHCTPYKIINA B 3aBOJICBKUX YMOBax
MO>KHA IIMPOKO 3aCTOCOBYBATH HANOUIbII MPOrPECUBHY TEXHOJOT1I0 MPUTOTYBAHHS,
yKJIagaHHs ¥ oOpoOKM OETOHHOI CyMillll, aBTOMAaTU3yBaTH BUPOOHHUIITBO, 3HAYHO
copocTuTh OyaiBenbHI poOOoTH. B 11bOMY HampsiMKy 1HTEHCHMBHO PO3BHMBAIOTHCS B
€pponi (B Himeuunni, @panuii, OiHASHAIT) HOBITHI 1HHOBALIMHI 301pHO-MOHOJIITHI
TEXHOJIOT1i 3B€JICHHS KapKacHUX OyniBensb [9 - 12].

Halynu po3BUTKY J1BI CHCTEMHU 301pHO-MOHOJIITHUX KapKaciB — 1€ PUTEIbHUI
Kapkac Ha 6a3i tumnoBoi cepii 1.020-1/87 ta 6e3purenbuuii cucremu KYb-2,5. € mie
cuctema a0 cepii 1.020-1/87 3 meTano-MOHOJITHUM pHUTENIEM CIMEHHOI (PiHCHKOT
bipmu «PEIKKO-GROUP» [17] ta cuctema KYB-3V (Pocis) [11]. TexHomoris
301pHO-MOHOJIITHOTO OYIBHHUIITBA TOKa3aja CBOi CyTTEBI MepeBard MpU 3BEICHHI
KapKaciB Oy/liBellb y MOPIBHIHHI 3 IHITUMU TeXHOJoriaMHu (Tadu. 1.1).

Buenumu binopyci ctBopennii kapkac cucremu «APKOCy, o otpumas cepiro
b1.020-7-2003 [12]. Kapkac Bkitoyae 30ipHI 2-0X TIOBEPXOBI KOJIOHH,
OararonycToTH1 30IpHI1 IUIMTH, MOHOJITHI pUTeNl MK KOJOHAMU MO MEpPEXpecHIn
CXEMI 3 apMyBaHHSM 4Yepe3 BIAKPUTI IUISHKHU 301pHUX KOJOH. OCOOIUBICTD PIlIEHHS
B OONUpAaHHI TUIMT HA IIMOHKU purenmis, rauouHa skux 100-120 mm. Bin3Havaerbes
HEJIOCTATHS JKOPCTKICTh KapkKacy 1 MiJBUIIEHA TPYAOMICTKICTb BHIOTOBIJICHHS
MOHOJIITHUX PUTEIIB, 10 HE JO3BOJIMIIO PEKOMEHyBaTH Kapkac cucteMu «APKOC»
111 MACOBOT'O 3aCTOCYBAHHS.

36ipno-mononiTHi kapkacu DYCORE, DELTA 1 SCOP PPB [12] B yomych
CXO0Xil. Y IuX pIlIeHHSIX O0araTomycTOTHI IUIUTA 3 BIAKPUTUMHU TMOPOKHUHAMHU
BCTAHOBJICHI Ha 30ipHY YaCTHUHY IUIMTHUX PUTENIB, SKI PO3MIIICHI ]I IUIMTaMH
MEPEKPUTTIB 1 € HE3HIMHOIO OIATyOKOIO JIJI1 MOHOJIITHOT YaCTUHU TTEPEKPUTTS.

Oco6mmBocTti cucteM KYbB-2.5 ta KYB-3V nomsraiore 1 Tomy, 110 3 MIOCKUX
IIMT 3 po3MmipamMu 2,98x2,98 meTpa € MOXKIHMBICTh IPOCKTyBaHHS OyaiBeb: 3
npoasotamu 3, 6, 12 1 18 mMeTpiB; 3 KpOKOM KOJIOH 6 1 3 METpH; BHCOTOIO MOBEPXIB
2,8;3,0; 3,3 14,2 meTpa, 10 TiAXOAUTH JIJIs1 MAJIOIIOBEPXOBUX Oy MiBEIb.

VY nopiBHsAHHI 31 30ipHMH Kapkacamu cepiit 1.020-1 306ipHO-MOHOMITHI KapKacu
SCOP PPB [12] ta KYb [11] xapakTepu3ylOTbCS MEHILIOIO BapTICTIO POOIT Ha
18...26,5% Ta MeHIIOI TPYIOMICTKICTIO poOiT Ha 33,4...49,5%, 1m0 Hajgae 3HAYHI
nepeBaru 301pHO-MOHOJIITHOMY OyAIBHUITBY 1 BH3HA4a€ MEPCHEKTUBHI HAMPSMKH
PO3BUTKY TEXHOJIOT1] 3BE€/ICHHS MaJIOMIOBEPXOBUX KapKACHUX OyiBEIb.

B 1mux cucremax € miavil psii HENOMIKIB KOHCTPYKTHMBHOTO XapakTepy, IIO
CTOCYIOTBCSI OINOPHUX YAaCTHH, 34YCIUICHHS 30IpHUX 1 MOHOJITHHX IIOBEPXOHbD,
M1JIBUIIICHOT BUTPATH CTaJll HA CTUKAX 1 TOYHOCTI CKJIaJaHHs KapKaca.

[Ipy 1bOMy 3 TEXHOJOTIYHOI TOYKH 30pY CHPOIIYETHCS TMPOIEC, 1CTOTHO
3HIXKYETBCS TOTpeba B omnanyOlll, TPUCKOPIOIOTHCS TEMIMH 3BEAEHHS OyaiBii. Sk
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HEJOJIK CJiJ] BIJ3HAYUTH HEIOCTAaTHIO TOYHICTh MOHTAQXY KOJIOH 1 pPHUTIENIB,
TPYJIHOIII 3 MOJAJbIIMM MOHTAaXKEM IHIIUX KOHCTPYKIIM Kapkaca, MOB'S3aHUX, B
MepIIy Yepry, 3 HEMPaBUILHUM TIX0J0M 10 (opMyBaHHS KOMILIEKTIB OyAiBEIbHOT
ocHacTku [13].
Taboaunusa 1.1
TexHiuHa XapaKTepuCTHKA 30ipHUX Ta 30ipHO-MOHOJITHUX KapKaciB

[Toka3HUKH HA KB. M. TICPEKPUTTSI:
CxeMa OCHOBHHX
Tun kapkacy CJICMEHTIB 1 TOBIIIMHA BHUTpaTa Jactra 6CT9Hy —
BY3JIiB NpUBEACH | . . | MOHOJIT, 301pHHIA,
a, cM ’ M3 M3
DYCORE Ha
6a3i cepii 14,2 8.8 0,015 0,17
1.020-1
Delta 3
MeTateBo- 14.2 12.1 0.015 0.1
MOHOJIITHUM
pureieM
SCOP PPB Ha
0a3i cepii 14,6 9,8 0,08 0,12
1.020-1
APKOC na
6a3i cepii 14,2 14,6 0,06 0,18
1.020-1
B’s3eBuit
sOipmmit 14,7 25 0,01 0,27
Kapkac cepii
1.020-1/87
Cucrema
KYb-2,5 Ta 16 13,7 0,02 0,20
KVYB-3V

Tennmenuiss po3BUTKy 30ipHOrO Ta  301pHO-MOHOJITHOTO  KAapKaCHOTO
OyIIBHHUIITBA CYNPOBOKYETHCS TMIABUINEHHSAM SIKOCTI OyiBeNb, IO TOB'SI3aHO 3
BUKOPUCTAHHAM CYYaCHHX TEXHOJIOTI BUTOTOBJICHHS 301pHUX 3ajli300€TOHHUX Ta
METaJIeBUX KOHCTPYKLIN, 3 CydaCHUM pPIBHEM PO3BUTKY OYIiBETbHUX MaTepialiiB
(OeTOHHUX pYXJIMBHX CyMIIIe, IIEMEHTHUX Ta TMOJIMEPIIEMEHTHUX KIIETB,
OOJIMIIFOBAJIBHUX MaTtepiajiiB TOIIO). J[ocArHeHHS] BUCOKOT SIKOCTI Oy/1BEJIb 3aJICKUTh
BIl MPUMHATHX JOMYCKIB Ha TEOMETPUYHI PO3MIPHU 1 BIJ MOXJIHUBOCTEH
3a0e3neuyBaTy 11 JOMYCKM B TIPOIECl CKJIaJaHHA KapKaciB, Ha IO CYTTEBO
BILUTMBAIOTh 3aCO0M MOHTa)KHOI OCHAcCTKH [6, 13].

Cnix BIAMITUTH TEHACHIIIO 3pPOCTaHHS IIBUIKOCTI 3BEICHHS KapKacHUX
OyJiBesb, IK YNHHUKAa €KOHOMIYHOT €()eKTUBHOCTI KalliTaJIOBKJIaJeHb (1HHOBAIIM Ta
iuBectuiiil). IIBuakicHe OyAiBHULTBO TMOB'A3aHE 3 BUKOPUCTAHHAM CYYacCHHUX
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KOHCTPYKIIIH, CTUKOBUX 3'€IHAHb KOHCTPYKIIN Ta e€deKTUBHHX TexXHoJorii. [lpu
bOMY CTHKM TIOBMHHI 3a0e3neuyyBaTh MiHIMalbHI BUTPAaTH Ha 3aKpIIJICHHS
(ikcario) KOHCTPYKIINA 1 MiHIMaJIbHI MEPEPBU MO Yacy AOCATHEHHS TOTOBHOCTI
CTHUKIB ISl CHPUMHSITTS TIOANBITNX HaBaHTaxeHb. [IIBUAKICTH Ta BapTiCTh 3BEICHHS
3aJICKUThH BiJl Cy4aCHOI MOHTQ)KHOI OCHACTKH, IO JO3BOJIAE 3IIMCHIOBATH MOHTAX
KOHCTPYKLIA 3 MIHIMQJIBHUMU BUTpAaTaMd Yacy Ha BHUBIPKY 1 3aKpIIJICHHS
KOHCTPYKIIIH.

OTxe, BHXOASYM 3 BHKOHAHOTO aHAJi3y OCHOBHHMX TCHACHIIIH PO3BHUTKY
301pHOr0 KapKacHOTro OYy/IBHHUIITBA B CBITOBIM MpakTHUIll 1 B YKpaiHi, BCTAHOBJICHO,
o 00’€KTaMU-TIPEICTABHUKAMHU JIJI1 JIOCIIJPKEHHSI € MaJIONIOBEPXOBI KapKacHI1
OyniBil B JIBa-TPU TIOBEPXH, SKI 3BOASATHCS 3a 301pHOI0 Ta 301pHO-MOHOJIITHOIO
TexHoJjorier. [Ipu nboMy NMOCTIHHO MiJBUIIYIOTHCS BUMOTH 0 TOYHOCTI CKJIaJaHHs
KapKaciB 1 ICHYIOTh IpoOJieMH 3 3a0€3MeYeHHsIM TOYHOCTI 30MpaHHs KapKaciB, 11O
IMIITBEP/ KY€ HEOOXIHICTh PO3TIIJIaHHSA IHUTaHh TOYHOCTI 3BEACHHS, SK 3 TOYKH
30py MPAKTUYHOI, TaK 1 TEOPETUUHOI 3HAUYIIOCTI. OCKIIBKM TOYHICTH 1 IIBHUIKICTH
MOHTa)Xy KapKaciB HampsMy 3aJICKUTh BiJ KOHCTPYKIIM CTUKOBUX 3’ €JHAHB, CIIJ
pO3IIISIIaTd  KOHCTPYKTHBHI PIIMICHHS Cy4YacHUX 1 TIEPCIEKTUBHUX CTHKIB Ta
MOHTaXHOI OCHACTKH, SIK HEOOX1AHY YMOBY JIJIsl BUPIIICHHS I[i€1 MPOOIEMH.

BucnoBku.

AHami3 cy4acHOTO piBHS PO3BUTKY OyiBEIbHOT Tally3l Ta TEHACHIIN PO3BUTKY
TEXHOJIOT11 3BE€JIEHHS KapKacHUX OyAiBeIb IPOMHUCIOBOIO 1 IUBIILHOTO MPU3HAYEHHS
MMOKa3aB MAacCOBICTh 3aCTOCYBaHHS KapKaciB B OJWH-YOTHPU TIOBEPXH  JUIS
TOPTiBEJIbHUX, PO3BAXAIBHUX, OPICHUX OYiBEJb, 1110 BU3HAUYMUIIO MEpesiK 00'€KTiB-
MPEJCTaBHUKIB I ociikeHHsa. {1 OyaiBii xapakTepu3yrThCsl BUCOKOKO SIKICTIO
MarepiaiaiB 1 KOHCTPYKIIN, 10 3aCTOCOBYIOTHCS, MPU LIOMY TOYHICTh CKJIaJIaHHA
COpaBiisi€e 3HAYHUNA BIUIMB Ha €QEKTUBHICTh OyAIBHUIITBA, W10 OOYyMOBHIIO
HEOOXIJTHICTh BHUBYEHHS NpOOJIEMH OOIPYHTYBaHHS Ta JOCSTHEHHS IapaMeTpiB
TOYHOCTI CKJIQJIJaHHS KapKaciB Oy/1iBeJb.
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Abstract. In the article nalyzes the current level of development of the construction industry
and trends in the construction of frame buildings for industrial and civil purposes, which showed
the widespread use of frames in one or four floors for commercial, entertainment, office buildings,
which determined the list of objects for research. These buildings are characterized by high quality
materials and structures used, and the accuracy of assembly has a significant impact on the
efficiency of construction, which necessitated the study of the problem of justification and achieve
the parameters of accuracy of assembly of building frames.
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ROAD TRANSPORT AND AIR POLLUTION OF MAIN STREETS
ABTOTPAHCIIOPT M 3ATPA3HEHUE BO3JIYIIIHOM CPEJBI MATUCTPAJIBHBIX
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XapbKo8cKull HAYUOHATbHBIU ABMOMOOUTLHO-00PONHCHBLLL YHUBEPCUMEN,

Xapvros, Apocnasa Myopoeo, 25, 61002

Annomayun. Bo3oelicmsue asmomoOUIbHO20 MPAHCNOPMA HA  OKPYICAOWYIO  CPEOy
ABNAEMCA OOHOU U3 AKMYANbHBIX Npobiem 20po0os. Jleudxicenue mMpaHCHOPMHBLIX HOMOKO8 6
20p00ax 3asUcum Om CYyueCmeylouwux NIAGHUPOBOYHLIX CXeM U (DYHKYUOHAIbHO2O 30HUPOBAHUS.
meppumopuy. 3HauumenvbHoe GIUAHUE HA KOAUUECMBO 6blOPOCO8 8 OKPYHCAIOUWYVI0 CPedy
oKazvleaem cocmag MpAaHcnOPmMHO20 NOMOKA, COBEPUIEHCMBO KOHCMPYKYUL asmomoounel, ux
MeXHUYecKoe coOCmosanUe, d MaKHce Kauecmeo U U0 UCNONb3YeMO20 MONIUBA. Y Cl08UsL O8UNCEHUs
Ha MA2UCMPATbHBIX YIUYAX 20p00d CEA3AHbL C 3HAYUMENIbHbLIM KOJUYeCMBOM nepecedeHull,
Hanuuuem NPUMBIKAHUL, YMO 6IUAEem HA DeXCUM  OBUNCEHUS U KOIUYECTBO, 3ACPAHAIOUUX
OKpyJcarwyo  cpedy, 8blOpocos  8peoHblx  ewecms. Hccnedoanus  NPOBOOUNUCHL  HA
Mmazucmpanvhvlx yauyax 2. Xapvkoea. llpeobnaoarowum 3a2pasHAOWUM 8eUeCmBOM 8 8bl0pOCax
asmompancnopma Aensomcs okcuowt yenepooa (CO). B xo0e uccredosanuii onpeoenensbl CoOCmasbl
MPAHCNOPMHBIX NOMOKO8 U BbINOJIHEHbL 3aMepbl YPOBHell 3a2pA3HEeHUs 6blOpOcamu OKCUOO8
yenepooa. Ilposeden cpasHumenvuvill  aHAIU3 pe3yIbmamos  usMepeHutl, No380aUBULULL
VCMAaHo8UMs 3HaAYuUmMenbHoe npegviuienue nokasamenei IIJ[Kmp okcudoe yenepooa Ha 6cex
uccneoyembix yYuacmrax.

Knwuegvie cnoea: mazucmpanvbHvle yiuysl, MPAHCHOPMHBIL NOMOK, UHMEHCUBHOCHb
08UdICEHUS, B030VUIHAS CPedd, 3a2pA3HAIWUe 8bLOPOCHI.

Beryniienue.

B mocnennue roapl HaOMIOMAETCSs AaKTUBHOE YBEIWYCHUE TPAHCIOpTAa Ha
TEPPUTOPUU TOPOJOB. 3HAYUTEIHHO BO3PACTAET KOJUYECTBO HWHAWMBUYATIHLHOIO
TpPaHCIOPTa, KOTOPBIM CTajdl HEOThEMJIEMOH cocTaBistonlei Obita moaeil. OnHako,
YBEJIMYCHHE UHTEHCUBHOCTHU JIBUKEHUS TPAHCHOPTHBIX MOTOKOB CO3/IA€T CIOKHOCTHU
MepEeMENICHNS 10 TOPOJACKUM MarucTpaisiM — oOpa3yroTcs 3aTopbl. B pesymibrate
ATOTO MPOUCXOAUT HE A((PEKTUBHBIN paCXO] TOIUIMBA, YBEIHMYCHHE KOJUYECTBA
BpPEJIHBIX BHIOPOCOB BBIXJIOMHBIX T'a30B, YBEJIMYEHHE IIIyMa, YTO HEOJArompusiTHO
CKa3bIBACTCSl HA COCTOSIHUM OKpy»karomier cpensl [1, 2]. KonuenTtpauus BpeaHBIX
BBEIOPOCOB B BO3/YIIHOW Cpe/ie BO MHOTHX TOpoJax MUpa 3HAYUTEIBHO IPEBHIIIACT
MpeaeIbHO JOMYCTUMbIE KOHIICHTpAIlMU, U Hallla CTPaHa HE SBJISIETCS UCKIIOUCHUEM.
CHmKeHue BO3JICUCTBUS aBTOMOOMJIBLHOIO TpPaHCIOPTa Ha OKPYXKAIOUIYIO Cpeay
SBJISIETCS OJHOM W3 aKTyalbHBIX IpolJsieM, Tpelytoiiei Oe30TiararelbHOro
peuieHus.

@opMHUPOBAHUE NBUKEHUS TPAHCIOPTHBIX MOTOKOB B TOPOJIax OIpPEEsSETCS
0COOEHHOCTSIMU (YHKIIMOHAIBHOU CTPYKTYPhl W TUIAHUPOBOYHBIX cxeM. OueHb
BAXHBIM CTPYKTYPHBIM 3JIEMEHTOM TOpOJAa SIBISIETCS YJIMYHO-IOpPOKHas ceTh. Ha
YPOBEHb BBIOPOCOB, 3arps3HSIONIMX BPEIHBIX BEHIECTB OT TPAHCIOPTHBIX MOTOKOB,
BIUSICT psifl (AKTOPOB: COCTAB TPAHCHOPTHOTO MOTOKA, TEXHUYECKOE COCTOSHUE
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TPAHCHOPTHBIX CPEACTB; TMPOMYCKHAsi CIOCOOHOCTh W CKOPOCTb JIBH)KCHHS;
COCTOSIHME JIOPOXKHBIX TOKPBITHH; ocoOeHHOcTH penbeda [1, 3]. B mpomecce
JIBDKEHUS, & 0COOEHHO Ha YYaCTKax pa3roHa U TOPMOXKEHUS TPAHCTIOPTHBIX CPEJICTB,
B arMocdepy TMOCTymaeT 3HAYMTEIbHOE KOJIMYECTBO TOKCHYHBIX BEIIECTB.
[InaHupoBOYHBIE pEIICHUS B TOpOJAaX 3HAYUTEIbHO BIMAIOT Ha pacceuBaHUE
3arpsi3Hsitonux  BemiecTB. lllupunHa ymuir B «KpacHBIX JIMHUSX», OCOOECHHOCTH
3aCTPOMKHM TaKWE€ KakK, BbICOTA W JUIMHA 3/aHUM, IIMPUHA PAa3pPhIBOB MEXITY HUMU
BJIMSIIOT Ha YCJIOBHUS OOTEKaHUsI BO3AYIIHBIMU MOTOKAMH W YPOBEHb paccerBaHUs
BBIXJIOITHBIX a30B. BaXKHOW COCTABIAIOIIEH XapAKTEPUCTUKOMN TNIAHUPOBKHU SIBJISIETCA
aspanus ynuu. B ropoackoit cpene kaxkaas yiuiia IpecTaBiseT HeOpraHu30BaHHBIN
JUHENUHBI MCTOYHUK BBIOPOCOB OTpa0OTAaHHBIX Ta30B aBToMoOwien [4, 5].
N3MeHeHre MEOpOJOTUUECKUX YCIOBUM 3HAYUTEIBHO BJIMSET HA KOHIEHTPALIMIO
BpPEJIHBIX BEIIECTB HAa MAaruCTPaJbHBIX YJMIAX TOPOJOB U COCTOSHUE 37I0POBBS
HaCEJICHHUSI.

OcHoBHAasl YACTh.

3HAYUTEIBHOE YBEINYEHUE UHTCHCUBHOCTU TPAHCIIOPTHBIX MTOTOKOB B FOPOJax
NPUBOJAUT K PACHIMPEHUIO 30H C TMPEBHIIIICHUEM HOPMATUBHBIX TPEOOBAHMI
CaHWTAPHO-TUTHEHUYECKNX HOPM KauecTBa OKpy»Karouied cpenbl. Pacnpenenenue
OMAaCHBIX BBIOPOCOB B BO3AYIIHONW Cpele XapaKTEPHU3YIOTCA  CICAYIOIIUMHU
COCTABJISIFOIMMU: OTPAOOTAHHBIC Ta3bl TPAHCIIOPTHBIX CPEJCTB, MPEICTABIISIONINE
MHOTOKOMIIOHEHTHYI) CMECh; 3arps3HEHHE BBIOpOCAMU TEPPUTOPUM C BBICOKOMU
IJIOTHOCTBIO KUJION 3aCTPOMKH; BBIOPOCHI BPEAHBIX BEILECTB OCYIIECTBIISIEMbIC B
MPU3EMHOM CJIO€ Ha YPOBHE JbIXaHUS JIOJEH.

[Ipy fABMXKEHUM ABTOMOOWJIBHOIO TPAHCIOpPTAa B BO3AYIIHYIO CpPEIy C
OTpaOOTaHHBIMU Ta3aMH TONajaeT Oojee JBYXCOT XUMHUUYECKUX COCTUHEHMUI:
okcunbl azota (NO u NO,), okcuna yriepoaa (CO), nuokcua cepsl (SO,), Takxke
KaHILIEpOTEHHBIE BEIECTBA — Caxka, ajbAeruabl, oen3(a)mupan. Ilo Bo3melcTBUIO Ha
OpraHu3M 4eJIOBeKa OTpa0OTaHHBIC Ta3bl PA3ACISAIOT HAa TOKCHUYHBIE W
KaHIEPOTECHHBIE U pa3/ipaxaroniero AeictBus. K TOKCHYHBIM OTHOCST: OKCHJI a30Ta,
OKCHUJI YTJEepoJia, OKCUJIbI CEPbl, YTIEBOJIOPOJIbI, AJbJECTU/bI; K KAaHIEPOTCHHBIM —
OeH3(a)upeH,  TPUXJIOPMETaH,  AUXJIOPMETaH, OeHs3o11, dopManbaerus;
pa3apakaromiero JEUCTBHUS OKCUABI CEPBI, YIIIEBOAOPOIbl. HeratnBHOE BO31EHCTBHE
KOMIIOHEHTOB Ha OpraHu3M YeJIOBEKa, XapaKTepHU3yeTCs HX KOHIIEHTpauueul B
BO3AyXE€ U MPOAOJDKUTENIbHOCThIO Bo3jaekcTBus [2]. Haubonbmime ypoBHU
3arps3HEHUs] HAOII0Jal0TCsl HA yYacTKax MEePeKPEeCTKOB Mpu paboTe aBTOMOOMIICH Ha
XOJIOCTOM XOAYy, a TakKe TP KpPAaTKOBPEMEHHBIX OCTAHOBKax. BaxHbIMU
CTPYKTYPHBIMH COCTABJISIOIIUMU TOPOJICKON TIUJIAHUPOBKHU SIBJISIFOTCSL  TOPOJICKUE
Maructpanu. Yaime BCEro, OHM SBISIOTCA OJHUM W3 OCHOBHBIX MCTOYHUKOB
3arpsA3HEHUs] TPUJIETAIONIUX TEPPUTOPHUM, a TakXKe CBSA3YIOIIUM 3BEHOM C
LIEHTPaJIbHOM YaCThIO TOPOJIa U YIULIAMH pailOHHOTO 3HaueHus [ 1, 5].

YpoBHM  3arps3HEHHs BO3AYIIHOM Cpeabl B  paloOHAaX  MarucTpaien
OOIIEropoJICKOTO 3HAYECHMsS] W TPWIETAIONUX K HUM TEPPUTOPHSIM 3aBUCAT OT
MHTEHCUBHOCTUA JIBUKEHUS TPAHCIOPTHBIX IOTOKOB, COCTaBa TPAaHCHOPTHBIX
MOTOKOB, JJIEMEHTOB YJUIIbI, ITUPUHBI U €€ pernbeda, CKOPOCTH BETpa U JAPYTUX
daktopoB [6, 7, 8]. Ho xak He U3MEHSIOTCS 3TH (PAKTOPHI, a 3arpsA3HEHUE BO3/AyXa B

ISSN 2523-4692 71 www.modscires.pro



= N

[y )
- _ )
Modern scientific researches Issue 15/ Part 1 ?Sﬁ ‘§

TOPOACKOW 4YepTe€ NPUCYTCTBYET TMOCTOSAHHOIO, 4YTO OKAa3blBa€T HEraTUBHOE
BO3/ICMCTBHE HA 30POBLE KUTEIEH.

HccnenoBanusi ypoBHEH 3arpsi3HEHUs BHIOPOCAMH OT TPAHCIOPTHBIX MOTOKOB
IIPOBOAWINCH B I. XapbKOBE HA Y4YacTKaX MAaruCTPAJIbHBIX YJUIl IIp. MOCKOBCKUH,
yi. [lonraBckuii muisax, Ha nepecedeHuu yi. Axkagemuka IlaBmoBa m CanToBckoe
mocce, yi. Ilymknackon. Yiouna np. MOCKOBCKHN HAa4MHAETCA B LIEHTPE ropoaa U
“MeeT HanOOJIbIIYI0 TPOTHKEHHOCTH Oosiee 18 kM. Yiuma [lonTaBckmii muiax Taxxe
OepeT Hayajo B LIEHTPE TOpOJia M 3aBEpIIACTCA HA MEPECEYEHUH C OKPYKHOU
JOpPOroM, a TPOTHKEHHOCTh €€ cocTaBisger 7,65 kM. IIpOTSHKEHHOCTH
yi. [lymkuHckas — 5,5 KM ¥ OHa Takke OepeT Hadajlo B LEHTpe ropoja. Takum
o0pa3oM, TJIaBHBIM HaIlpaBJIE€HUEM TPAHCIOPTHBIX MOTOKOB SIBISIETCS LEHTpaJIbHAS
4acTh ropoJa.

Ocobennoctu popMUPOBAHUS TPAHCIOPTHBIX MOTOKOB 00YCIIOBIEHBI CIUSIHUEM
IIOTOKOB C TPUMBIKAIOMMX MEXIYHAPOAHBIX TPAcC, NACCAKUPCKUX MU TIPY30BBIX
MEPEBO30K PAMOHHOTO M 00JacTHOTO 3HauyeHHs. CTpyKTypa MOTOKOB pasziudHa, a
IJIOTHOCTh 3HAYUTEIBHO BO3PACTAET HA yYaCTKaX LIEHTPAJIbHOM YaCTH TOpoJIa.

[TomuMoO MOTOKOB TpaHcropra Ha yiune np. Mockosckuil u yi. IlonraBckui
[UIAX PACIIOJIOKEHBI JIMHUU BJIEKTPOTPAHCIOPTA, KOTOPBIE OKAa3bIBAKOT BIMSHUE HA
OpraHU3aLMI0 JBWKEHUS. YYacCTKW, NMPUHATHIE U1 HCCIECAOBAaHUM IO YJULE IIp.
MockoBckuil pa3MmelieHbl B TPUOIMKEHHOW y IIEHTpa YacTH ropoja, a Ha YiI.
[TonraBckuid HUISIX B 30HE BbE3Ja B TOPOJ M KOHEYHOM CTaHIMu MeTpo. Ha yi.
[lymkuHCKass NPUHATBHL YYaCTKH PACIIOJOKEHHBIE OKOJO CTaHUMA METPO — YIL
[IymkuHckas u ctaHunn — Apxutekropa bekerosa.

JIisi OUEeHKM BBIOPOCOB 3arpsi3HSIOIIMX BEIIECTB OT TPAHCHOPTHBIX MOTOKOB
IPOBE/ICHBI HATYPHBIE O0OCJIEI0BAHNS COCTaBa TPAHCIOPTHBIX NOTOKOB Ha MPUHSATHIX
y4aCTKaX MAaruCTpaJIbHBIX yaul ropoxa. McciemoBanus cocraBa TpaHCHOPTHBIX
CPEICTB B OTOKE M MHTEHCUBHOCTH JBHKEHHS MPOBOJWINCH KaK B pabouue, Tak U
BBIXOJIHBIE JTHU B 4Yachl «IHK». AHAIU3 CTPYKTYpPbl U MHTEHCUBHOCTU IBHKCHUS
TPAHCIIOPTHBIX MOTOKOB IO MCCIEAYEMbIM TOPOACKMM MarucTpajisiM IOoKaszaji, 4To
OCHOBHOM BKJIaJi B CYMMapHYK) HWHTEHCHUBHOCTb JBUKEHHUS BHOCST JIETKOBBIE
asromoounu (70-75 %), nonsa rpy3oBoro tpancnopra (20-24 %), a maccaxupckoro
(5-6 %) B pabouue qHU Heaenu. B BBIXOJHBIC THU YBEJIWYUBACTCA JIOJISI JIETKOBOTO
TpaHcnopTa (85-90 %), rpy30Boro cHuxaetcs 110 (5-9 %), a macca>kupcKuii B TEX ke
npeaenax (5-6 %). [lokazarenn CKOpOCTH TPAHCIOPTHBIX CPEJICTB U3MEHSIOTCS Ha
pasHBIX ydacTKax YyJuI[ B mpeaenax oT 15-55 km/dac B paboune THU M COCTaBISIOT
37-60 km/9ac B BBIXO/IHBIC JTHH.

[Ipeobmagaronum 3arpsi3HAIONIMM BELIECTBOM B aTMoc(epe OT TpaHCHOPTHBIX
cpencts sABISAIOTCS oKkcuabl yraepoaa (CO). MI3MeHeHne CKOPOCTHBIX XapaKTePUCTUK
TPAHCHOPTHBIX NMOTOKOB Ha ydacTKax NEPErOHOB HE IMPUBOAUT K 3HAYMTEILHOMY
YBEJIMYECHHUIO BBIOPOCOB, a Ha MEPEKPECTKax Mpu padboTe NBUraressi Ha XOJIOCTOM
X0y, TOPMOKEHUU KOHLEHTparusi okcuaoB yriepoaa (CO) B BBIXJIONHBIX Ta3ax
MOXET Bo3pacTaTh B 2-4 paza [2, 4]. W3-3a HeOMaronpusATHBIX YCJIOBUHN JTBH)KCHUS B
LEHTPAJIbHOM YaCTH TOPOJA, YTO CBSA3aHO C MOBBILMIEHUEM IUIOTHOCTH TPAHCIOPTHBIX
MOTOKOB, OOpa3yloUIMXCsl 3aTBOPOB, HAJIWYMS TPUIMAPKOBAHHBIX aBTOMOOUJIEH,
Ha0JII01aeTCs MOBBIIEHHOE KOJIMYECTBO BHIOPOCOB BpelHbIX BemlecTB. Ha ydacTtkax

ISSN 2523-4692 72 www.modscires.pro

\Y



= N

Modern scientific researches

yJIWI[ C IUIOTHOM BBICOTHOW 3aCTPOMKOM M HEIOCTATOYHOM a’paluerd TEPPUTOPUU
CpenHsisi AIUTEeNbHOCTh IpeObiBaHus okcuaoB yriepoaa (CO) B atmochepe MOXKET
JIOCTUTATh HEJEII0 U Jaxe Mecsll [6, 7, 8].

Jlsis OlleHKU ypOBHEH 3arps3HeHHs BbiIOpocamu okcuaoB yriepoaa (CO) Obutu
MPUHATHL TE€ K€ TOYKM 3aMEpPOB, HA MCCIEAYEMbIX Y4YacTKaX, Ha KOTOPBIX
ONpPENEIISICS. COCTaB U MHTEHCHUBHOCTH JABWKEHHSI TPAHCIOPTHBIX MOTOKOB. JIist
HCCIICIOBAaHMM OBUI MPUHAT METOJ C HCIOJIb30BaHHEM raszoomnpenaenurens [ X-4.
WccnepoBanus 1o 3amepy BBIOPOCOB B aTMoc(epy OCYHIECTBISUIMCh B OCEHHMM
nepuojs; B paboure JTHU HEAETW M IMHKOBOE BpeMs. B mepuon wuccienoBaHui
TOTOJHBIE YCIOBUS OTJIMYAIMCh HE3HAYUTENIBHO: TeMrepaTtypa Bo3ayxa — 16-18 °C;
BJIAKHOCTBH Bo3ayxa — W = 55-63 %; ckopocTh Betpa — V = 6-8 % m/c; atmocdhepHoe
nasnenue P = 545-550 mm/pt.ct. KoHueHTpaius BeIOpocoB okcuioB yriepoaa (CO)
onpenensuiach B MPU3EMHOM CJIO€ B 30HE, Mpuiierawuei k oopmatopy. IlpenensHo
JIOTyCTUMAas KOHIIEHTpaIs BeIOpocoB okcuaa yriaepoaa (CO) B BO3AyIIHOM cpeje
HaceleHHbIX TeppuTopuii cocrapuser IIJIK = 5 mr/m>. Ha ydacTkax MarucTpanbHBIX
YL, TPUHATHIX JUIsl UCCIEOBAHMS BBIIIOJIHEHBI PacyeThl U yCTAHOBJIEH YPOBEHb
sarpsisHeHust BeiOpocamu CO. B pacderax HMCHosib30BaH KOMIUICKC IOKa3aTeleH
TaKUX KaK: HHTEHCUBHOCTh JBUKEHUS TPAHCIIOPTHOTO MOTOKA, CKOPOCTh JIBUKEHUS,
BJIQXKHOCTh BO3JlyXa, CKOPOCTh BETpa, pelibed) y4acTKOB, MIJIOTHOCTb 3aCTPOUKH H
O3€JICHEHUs, YPOBEHb aj’paluH, IPOAOJIbHBIA YKJIOH. JlIsi OUEHKH ypOBHEU
3arpsi3HEHUsS TOCTPOCHBI JTMHEHHbIE TPapUKH.

Pe3ynbTaThl, MOJIyYEeHHBIC TP BBHITIOJHEHWU 3aMEPOB, HA HCCIEIYEMbIX
y4acTKaX, U pacueTHBIC MOKa3aTeJIM KOJIMUeCTBa BEIOPOCOB OKcHaA0B yriepoja (CO)
npejcTaBieHbl B Ta0uIe 1.

B ‘_,”‘
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Tab6auna 1
IHoka3aTe/Jin HHTEHCUBHOCTH JABHKEHUS TPAHCIIOPTHBIX MOTOKOB U KOJIHYECTBA
BbIOpocoB CO
HNurencuBHocts | Pacuernsl| Yposens | IIpeBbl-
JBU>KEHUS 1l ypOBEHBb| BBHIOPOCOB | IIIEHUE
TpaHcnoptHoro |3arpssHe-| COmo |IIJKvp o
VYyacTok HaOIIOICHUIA MMOTOKA aBT/4ac HUS pe3yJibTa- CO
BBIOpOCamM Tam
npsimMo | oopatHo | u CO | u3mepeHuit
mr/m> mr/m>
Ha yuvactkax ymuiel ip. MOCKOBCKUI
BernosagoAckol | 2420 | 2658 13,8 15,2 28
MOCT — 1niep. KoHromeHbii 3,1
ya. Oppesckast - 1415 | 1331 9,2 8,7 LS
MJ1. 3al[UTHUKOB Y KpaWHBI ’ ’ 1,7
rm1.He6ecHoit CotHu — 995 1045 12,7 134 2,6
yi1.b. XMenpHUIKOTO 2,7
yin.Axanemuka [TaBioBa — 3,0
1580 1690 14,9 14,7
yi1. CalTOBCKOE 1I0CCe 2.9
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Ha yuactkax yn. [loaraBckuii misx
ya. [TonraBckuil nuisax — 3,2
yia1. X0oJIOAHOTOPCKAas — 2024 1868 16,1 15,3 3,0
yi1. JlynuHckon
yi1. [lontaBckuii nutsx — 28
yi. [letpa bonboyana 1641 1495 14,1 14,7 2,9
7| - 4,0
ya. [lonTaBckui musix 1859 1628 19.8 19.4
yia. EBrenust Kotnsipa 3,9
Ha yyacrtkax yi. [lymkuHckas
2,5
BO3JIE CTAHIIUU METPO 613 564 12,6 12.9
«I TymkuHCKas» 2,6
2,7
BO3JIE CTAaHIIUU METPO 760 750 134 14,1
«Apxurekropa bekeToBa» 2,8

3akiouenue.

CHIWKEHHE YPOBHS 3arps3HCHUS BBIOPOCAMH OT TPAHCIIOPTHBIX ITOTOKOB
SIBJISICTCSL OJTHOM W3 BaXKHBIX MPOOJIEM YIYUIICHHS OKPYKAOIIeH Cpeabl B TOPOJIax.
Bpennsie BemecTBa, mocTymnaronme B atMochepy B COCTaBe OTPaOOTAaHHBIX T'a30B,
3aBUCAT OT OOINETO TEXHUYECKOTO COCTOSHHUS TPAHCIIOPTHOTO CPEICTBA U €ro
JBUTATENSI. Y MEHBIIICHHE TOKCHYHOCTH BBIXJIOITHBIX Ta30B JIBUTATEsI MOXKET OBIThH
JOCTUTHYTO TIOBBIIIICHUEM KadecTBa TOIUIMBA, OYHCTKOM OTpabOTaHHBIX Ta30B,
COBEPIIICHCTBOBAHUEM DJIEMEHTOB KOHCTPYKIMA aBTOMOOWIA. [IprMeHeHue cucrtem
ANEKTPOHUKH Ha aBTOMOOWJIISX MOXKET CHOCOOCTBOBATh CHIDKEHHMIO B 1,5-2 pasa
TOKCUYHOCTH OTPabOTaHHBIX Ta30B.

OddexTuBHBIM MOXET OBITh HCIONB30BAHWE TOIUIMBA C YIYUYIICHHBIMU
OKOJOTUYECKUMH  XapaKTEPUCTUKAMHU, a TakKe COBEPIICHCTBOBAHUE CHCTEM
AKCIUTyaTaIlMl ¥ IKOJIOTMYECKOTO KOHTPOJs aBToMobOusiel. Heobxoaumo moBbIIIaTh
TpeOOBaHUSA K TEXHUYCCKOMY KOHTPOJIIO aBTOMOOWIIEH, IMepEeBOIUTL TPAHCIIOPTHHIE
CpelICcTBa Ha WCIOJIb30BAaHUE AbTCPHATUBHBIX HCTOYHHKOB JHEPTHH, BBOJIWUTH B
AKCIUTYaTaIMI0 THOPUAHBIE ABTOMOOWIIA U 3JIEKTPOMOOUIIH.

Jlureparypa:

1. IpsikoB  A.b. Okonoruueckas 0€30MaCHOCTh TPAHCIOPTHBIX MOTOKOB.
Mocksa: Tpaucnopr, 1989. 340 c.

2. Kanuto II.M., beir 1.C., Poencekuii O.I. ABTOMOOWIF Ta HABKOJIHIIHE
cepenoBuie. Xapkis: [Ipamop, 2000. 304 c.

3. Air quality in Europe-2014. European Environment Agency Report.
European Union. 2014. N 5.82p.

4. Boskos B.C., TapacoBa E.b. MOHUTOpHHT TOPOACKON OKPYXAFOIIEH CPEaBI C
Y4YETOM JESTENbHOCTH aBTOTpaHcnopTa. CoBpeMeHHble NpoOJeMbl HAyKd U
obpazoBanus. 2014. Ne 2 C.20-24.

5. banakmuu B.B., Cugopenko B.®. Tpancdopmaiius BO3IyIIHOTO TOTOKA TIPH
OOTEeKaHWU >KWIbIX 3JaHUM HA TOpPOJACKUX Yyiuuax. BectHuk Bomarorpaackoro

rOCYJIapCTBEHHOTO  apXUTEKTYPHO-CTPOUTENIbHOTO yHUBepcutTera. 2016. Beim.
44(63),4.2. C.4-18.

ISSN 2523-4692 74 www.modscires.pro




.
)
=

P Ta
Modern scientific researches Issue 15/ Part 19 ﬁ‘

6. Jlykanun B.H., bycnaeB A.Il., Smmna M.B. ABTOTpaHCHOPTHBIE TOTOKH M
okpy»aromas cpeaa. M.: Beicur.auk., 2001. 295 c.

7. PycakoBa T.M. UWccnenoBanue 3arpsi3HEHHs aTMOC(EpPHOTO BO3AyXa
BbIOpOCAaMH aBTOTPAHCIIOPTa B «YJIMYHBIX KaHbOHaX» ropoaa. Hayka wu mporpecc
TpaHcnopta. BectHuk JIHEMPONETPOBCKOTO  HALMOHAJIBHOIO  YHUBEpPCUTETA
KeJIe3HOI0pokHOro Tpancnopta. 2015. Ne 1(55). C.23-35.

8. 3enuenko B.A. OmneHka napamMeTpoB OKpY’Karomled Cpeabl U OCHOBHBIX
TPAHCIOPTHBIX TOTOKOB, OMPEACNAIONIMX CHUTYallMI0 Ha YJIMYHO-IOPOXKHOHN CeTH.
CoBpemeHnHble HaykoeMkue TexHosoruu. 2012. Ne 2 C.52-59.

References:

1. Dyakov A.B. Ekologicheska bezopasnost transportnykh potokov. Moskva: Transport,
1989. 340 s.

2. Kanilo P.M. Avtomobil ta navkolyshnie seredovyche. Kharkiv: Prapor, 2000. 304 s.

3. Air quality in Europe-2014. European Environment Agency Report. European Union.
2014.

4. Volkov V.C., Tarasova E. B. Monitoring gorodskoy okruzhayushchey sredy s uchotom
deyatelnosti avtotransporta. Sovremennyye problemy nauki i obrazovaniya. 2014. Ne 2. S. 20-24.

5. Balakshin V.V. Trancformatsiya vozdushnogo potoka pri obtekanii zhilykh zdaniy na
gorodskikh ulitsakh. Vestnik Volgogradskogo gosudarstvennogo arkhitekturno-stroitelnogo
universiteta. 2016. Vyp. 44 (63), ch. 2. S. 4-18.

6. Lukanin V.N., Buslaev A.P., Yashina M.V. Avtotransportnyye potoki i okruzhayushchaya
sreda. M.: Vyssh shk., 2001. 295 s.

7. Rusakova T.I. Issledovaniye zagryazneniya atmosfernogo vozdukha vybrosami
autotransporta v  “ulichnykh kanonakh” goroda. Nauka 1 progress transporta. Vestnik
Dnepropetrovskogo natsionalnogo universiteta zheleznodorozhnogo transporta. 2015. Ne 1 (55). S.
23-35.

8. Zenchenko V.A. Otsenka parametrov okruzhayushchey sredy i osnovnykh transportnykh
potokov, opredelyayushchikh situatsiyu na ulichno-dorozhnoy seti. Sovremennye naykoyemkie
tekhnologii. 2012, Ne 2. S. 52-59.

Abstact. The impact of road transport on the environment is one of the pressing problems of
cities. The movement of traffic flows in cities depends on the existing planning schemes and
functional zoning of the territory. The composition of the traffic flow, the perfection of vehicle
designs, their technical condition, as well as the quality and type of fuel used have a significant
impact on the amount of emissions into the environment. Traffic conditions on the main streets of
the city are associated with a significant number of intersections, the presence of abutments, which
affects the traffic regime and the amount of polluting emissions of harmful substances. The research
was carried out on the main streets of Kharkov. The predominant pollutant in vehicle emissions is
carbon oxides (CO). In the course of the research, the compositions of traffic flows were
determined and the levels of pollution by emissions of carbon oxides were measured. A comparative
analysis of the measurement results was carried out, which made it possible to establish a
significant excess of the MPCmr values for carbon oxides in all studied areas.

Key words: main streets, traffic flow, traffic intensity, air environment, polluting emissions.
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AHnomauin. V 38’a3Ky 30 cmBOpeHHAM 00 €OHAHUX MepPUMOpIalbHUX 2pomad 6 YKpaini,
PO32NISAHYMO NUMAHHS HeOOXIOHOCMI NpOoBedeHHs [HEeHmapu3ayii 3emenb Ha IXHill mepumopii.
Memoto cmammi € 002pyHmyeaHHs ma — eKCNePUMEHMATbHO-NPAKMUYHEe  NPOBeOeHHs
ingenmapusayii 3emenv Ha mepumopii 00 'eOnanoi mepumopianvuoi epomaou (OTT).

Ilpoananizosano npagosy ocHo8y ma HOPMAMUGHI OOKYMEeHMU, 5Ki pecynioomsb 301lUCHeHHs
ingenmapuszayii  3emenv Ha mepumopii  Yxpainu. Cghopmynvoeano cymuicni  nOHAmMMS
iHgenmapu3zayii 3emenb, 00 €OHAHUX MEPUMOPIATLHUX 2POMAOd;, ONUCAHO nepesazu 30illCHeHHs
ineenmapuzayii na mepumopii OTT'.

Onucano memoOuyHi 0CHO8U 30ilICHeHHs [H8eHmapu3ayii 3emenb, a came mMemoo HAZEeMHUX
2€00€3UUHUX BUMIDIOBAHb 3eMeNbHOI OLISIHKU Ma Memoo aAepoKOCMIYHUX CHOCMeEPeNCeHb NOBEPXHI
3emni; 30iliCHEHO IXHIO NOPIBHANbHY XAPAKMEPUCTUK) .

IIposedeno excnepumenmanbHO-NPAKMU4Hy po3pooKy 301UCHEHHs IHBeHMAapu3ayii 3emenb Ha
mepumopii OTI" Ocmpo3vkozo paiiony Pienencokoi obracmi; 6 pe3yiomami onucaHo nio2omosui
pobomu, ocodbIusoCmi CMeopeHHs MeXHIYHOI OOKYMeHmayii i3 3emueycmporo (Ha 6azi npoepammo2o
3abe3neyennsn Digitals) ma enecenns gioomocmeti 00 /lepicasHoco 3emenbH020 Kadacmpy.

Knrwowuosi cnoea: o6’eOnana mepumopianvHa epomadd, iHGeHMAapu3ayis 3emenb, MexHiuHa
0OKyMeHmayis i3 3eMaeyCmpolo, NpocpamHe 3aOe3nedenHs, OUCMAHYIUHe 30HOV8aHHS 3eMmii,
lepoicasnuii 3emenvHull Kaoacmp.

Berym.

Ha cporomni muTaHHs 1HBEHTapHU3aIlii 3eMelib € HeabMsIK aKTyalbHUM. AJDKE 3
2014 poxy B VYkpaini Ha miactaBi 3akoHy «IIpo 1oOpoBinbHE 00’ €qHAHHS
TEPUTOPIAIbHUX TpOMaJy» BIAOYyBaeThCs JClEHTpamizalis BIaAud - Iepegada
MOBHOBa)KEHb Ta (PIHAHCIB MICLIEBUM OpraHaM caMoBpsiayBaHHS [1]. A Takox 3TiJHO
y nunHi 2021 poky miaHyeTbCs BIOAKPUTTS PUHKY 3€MENb JEp>KaBU, CKAaCyBaHHS
TUMYacoBOi 3a00pOHM HA NPOJAK-KYMHIBIIO 3€MJl  CUIBCHKOTOCIOAAPCHKOTO
MpU3HAYCHHS [2].

Cepen mnoBHoBaxkeHb OTI € BupillleHHS HarajdbHUX COIlAJBHUX Ta
€KOHOMIYHMX MHUTaHb, HANpPUKJIAJ, MpoOJieM OCBITH, MEAMIIMHHU, O0Jaroycrporo,
3a0yJIOBU HACEJIICHMX IIyHKTIB. Y TakOMy BHWIIQJKy OpraHd MiCIIEBOTO
CaMOBPSAYBaHHS CaMOCTIMHO 3/1aTHI PO3NOISATH Ta CIPSAMOBYBATH HasiBHI (DiHAHCH
Ha BUPIIICHHS THUX YH THIIMX MPOOJIEM.

CykymnHicTh JTaHUX (PAaKTOPIB JIOTIYHO OOTPYHTOBYIOTH 3arlikaBieHicTe OTI y
3MIMCHEHH] Ba)JIMBOTO TPOIECY 3EMJICYCTPOIO0 — IHBEHTapu3allli 3eMelb, fKa €
OJIHUM 13 BH3HAYaJIbHUX KOMIIOHEHTIB y iXHbOMYy po3BUTKY. Koxkna 3 OTI B
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pe3yJIbTaTi MPOBEJICHHS IHBEHTapHU3aIlil 3eMelib OTpUMYE 1H(OPMAILIiO MPO CTaH, TUII
BJIACHOCTI, IIJThOBE TMPHU3HAYCHHS 3€MeNlb, iX SKICTh Ta KIIbKICTh, OIHKY il
MOJKJIMBOCTEH, peajbHy I[IHY KYyIIBIi-poAaxy Ta openau. Lli mani dopmyrors
KOMIUIEKC IepeBar, siKi CIpHUsioTh €(EeKTHBHOMY Ta PalllOHAIBHOMY YIPaBIIHHIO
3emsisimu B Mmexkax OTT.

OcHOBHA yacTHHA.

3rinno 3 «llopsiakom mMpoBeeHHS 1HBEHTApHU3allii 3eMeNb», 3aTBEPHKEHOTO
KMY Bix 05.2019 Ne 476, inBeHTapu3allis 3eMejb € OJIHIEI0 13 HEeBIJ EMHUX YaCTHUH
poOIT 13 3eMJIEyCTPOIO, 1110 Tiepeadayae psa Aild, CIPIMOBAHUX Ha 1A€HTU(IKYBaHHS
3eMeJIbHOI JUISHKA Ha MICIEBOCTI, 1i JA€TaJIbHUN OMNHUC, AOCIIIKEHHS il TPUPOTHUX
KUIBKICHUX Ta SIKICHUX TIOKa3HHWKIB. SK pe3ynapTar I JI0roMarae ONTHMI3yBaTH
poboty Jlep:kaBHOrO 3eMEJIbHOTO KaJacTpy B MHUTAHHSIX MPaBUIIbHOI, PalliOHAIBHOT
oprasizailii BAKOPUCTaHHS Ta OXOPOHU 3€MEJlb.

[Topsimok 1HBeHTapu3ailii 3eMellb Ha TEpUTOpli YKpaiHU pEryiroloTh Taki
OCHOBHI HOPMAaTHBHI JJOKYMEHTH, SIK 3eMEIbHUN KOJEKC YKpaiHu, 3aKoH YKpaiHu
«IIpo 3emneyctpiity, 3akon Ykpainum «IIpo pgepkaBHHMII 3eMeNbHUN KaaacTpy,
[ToctanoBa Kabinery MinictpiB VYikpainu «llopamok BeneHHs i1HBEHTapu3ailii
3emenby, [locranoBa KabGinety MinictpiB VYikpainu «lIpo mnopsgox BeneHHs
Jlep>kaBHOTO 3€MENTBHOTO KanacTpy», a Takoxk 3akoH Ykpainu «lIpo moOpoBinbHE
00’ eIHaHHS TEPUTOPIATBHUX TPOMAT).

OTI' — ue noOpoBuUIbHE 0O0’€AHAHHSA CYCIAHIX C€J, CEIUI] 1 MICT 3 METOI0
CTBOPEHHSI €IMHOIO LIEHTPY, IO 3JaTHUM BUPINIYBATH MICUEBI MHUTAHHS Yy PI3HUX
chepax moacekoi  gisuibHOCTi.  HoBoctBOopeni OTIT €  camocTiiiHMMH,
MMOBHOTIPABHUMH, a TOJIOBHE CIPOMOXHHMH OpraHamMH BJagd, MeTa SKHUX €
TTOKPAIICHHS KUTTS HACEJICHHSI.

IlepeBara 3mificHeHHs 1HBeHTapu3ailii 3emenb Ha Teputopii OTI € oueBHaHOO.
VY pesynbrari 3A1ICHEHHS OMHCY 3€Mellb OPraHd CaMOBPSAYBAHHS OTPUMYIOThH
TEXHIUYHY JOKYMEHTAallll0 13 3eMJICYCTpOIO, SKa JI03BOJII€ aHalli3yBaTh CTaH
3eMEJIbHUX PECYpCiB 1 3aCTOCOBYBaTH BIIMOBIAHY MOJITHKY iX BHUKOPHUCTAHHS 3
METOI0 JIOCSITHEHHSI €KOHOMIYHOTO 3POCTaHHS TPOMAIH.

B pamkax nmaHoi cTaTTi pO3IJSTHEMO J1Ba METOJM 3[IMCHEHHS 1HBEHTapU3allii
3eMeNlb: METOJ Ha3eMHHX Te0Je3UYHMX BHUMIPIOBaAaHb Ta aepOKOCMIYHUK (3
3aCTOCYyBaHHAM JaHux /[33).

3mificHeHHsI 1HBEHTapu3allli 3eMelb METOAOM Ha3eMHHUX TEOJIe3UYHUX
BUMIpPIOBaHb Tependayae CTBOPEHHS CXEMHU IUIAHOBOI MeEpeXl 3TYILIEHHS IS
TOCSITHEHHSI BUCOKOi TOYHOCTI BUMIpIB. [1s1 BH3HAYEHHS KOOPAWHAT MOBOPOTHHUX
TOYOK JUISHKH  IH)KEHEP-TeOJC3UCT MOXKE BHUKOPHUCTOBYBAaTH  CJICKTPOHHHM
taxeomeTp. Ilig dvac 3HOMKM BHKOHaBEellb BH3HAUYA€ MEXI 3€MEJbHOI JIISHKH,
oOMeXeHHs Yy ii BUKOPUCTaHHI, CKJaJ yriab. Ha erami mpoeKkTHO-BUIIYKYBaJIbHUX
poOIT 3a pe3ysbTaTaMy TMOJbOBUX MaTepiajiiB MPOBOJSATH OOYMCIICHHS KOOPAMHAT 1
BHUCOT TYHKTIB OMOPHOI T€0JE3WYHOI MEpexki, Hajii OOYUCITIOIOTHCS KOOPJAHHATH
MEXOBUX IIyHKTIB, @ B pE3yJbTaTl BHPIMICHHS TOJOBHOI T€OJE3MYHOI 3ajadi
OTPUMYIOTh JIaHI JUPEKIINHUX KYyTiB, JOBXKHH CTOpPIH Ta TMEPUMETP 3E€MENbHOI
minsHKy [3].

3AiiCHIOBAaTH T€OJIE3WYHI BHUMIPH TaKOXX MOXHa 3 3actocyBaHHsAIM GNSS-
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npuiiMauiB. GNSS-npuiiMadi mpailOTh METOJOM BHUMIPIOBAHHS BIJCTaHEH BiJ
aHTeHM, pO3TAIIOBAHOI B KOHKPETHIA TOYIl TOBEpXHI 3emii, 1O CYIyTHHKA.
[IpuitmMau Bu3Ha4ae BiJCTaHI ojpa3y A0 ACKIIbKOX CYHMYTHHKIB, IO JO3BOJISIE 3
BHCOKOIO TOYHICTIO BH3HA4YaTH KOOPAMHATH KOHKPETHOi TOuyku. Takuil mporiiec
CYNPOBOJUKYEThCS BOYJOBaHMMM IpOrpaMaMM, IO BAAIOThCS [0 KJIACHYHUX
T€OMETPUYHUX TOOYJIOB 1, 3AIACHIOIOYM MAaTeMaTH4HI OOYHMCIICHHS, HaJIaloTh
pe3yabTaT y BUrisiAi koopauHat X, Y 1 Z y BU3HAUEHIH cuctemi [4].

3MiiiCHEeHHsI 1HBEHTapHu3alllii 3eMesib METOJIOM aepPOKOCMIYHUX CIIOCTEPEIKEHb
3emii mependavae BUKOPUCTaHHS KOCMIYHUX JIITaJbHMX amnapariB, JITaKiB, SKi
OCHAIIEH1 3HIMAJILHOIO CUCTEMOIO, a TakoK BITJIA.

[udposi 3HIMKM 3 JTaHUX KOCMIYHUX CYHYTHUKIB MEPEBAKHO 3HAXOASTHCS Y
BUIbHOMY goctymi. A cydacHi cucremud BIUJIA nikBinyoTe mnorpedy (i3u4HOi
MPUCYTHOCTI MiJIOTA, BOHU 37aTHI CaMOCTIMHO BUXOAUTH HA TPAEKTOPIIO MOJBOTY 1
3MIMCHIOBATA 3HIMKHA TEPUTOPIi Yy TEBHIM CHUCTEMI KOOPJIMHAT 3 TOYHICTIO [0
CaHTHMETpA.

Hani JI33 Hapasi xapakTepu3ylOTbCS BHUCOKOIO PO3AUIHHOIO 3JaTHICTIO, IO
JI03BOJISI€ 3MIIUCHUTH 1X TOYHY MPOCTOPOBY Ta T'€OAEC3UUHY MPUB’SI3KYy. MOXKIMBICTH
BUKOPUCTAHHSA aKTyaJbHUX 3HIMKIB TEpPUTOpPIi, IIOJ0 SAKOI 3IHCHIOETHCS
IHBEHTapH3aIlisl 3eMellb, J03BOJISE€ YHUKATH HEOOXITHOCTI O€3MOCepeTHhOr0 OTIISTY
3eMEJIbHOI JUISHKM Ha MICHEBOCTI. A B pe3ylbTari 3[AIACHEHHS KOOPAWHATHOT
IPUB’SI3KM — CKJIQJATH IMJIAaH 3€MENbHOI NUISHKM 3 HE MEHILOI0 TOYHICTIO, HIXK 3a
JaHUMH Ha3eMHOTO T€0I€3UIHOTO CIIOCTEPEIKEHHSI.

Otrxe, ¢i3uyHa TPUCYTHICTh BHKOHABISL HA TEPUTOPIi JO3BOJIIE HAOYHO
npoaHadizyBaTH ii CTaH, MpH 3AIHCHEHHI TaxeoMeTpuyHoro adbo GNSS-3HiMaHHS
BUKOHABIISIM JIETIIIE BIITBOPUTH Ha TONOTrpadpiyHOMY IJIaH1 MICIIEBICTh; IIPUB’A3Ka J10
nyHkTiB JII'M 3abe3rneuye HEOOXITHY TOYHICTh TI'€0jAe3UYHUX BUMIpIB. IIpore
3actocyBaHHd MeroniB [I33 mpu i1HBeHTapu3alii 3eMeib 3MEHIIyE EKOHOMIYHI
BUTpATH Ha MPOBEJIEHHS pOOIT, a TAKOX MIABUILYE iXHIO MPOIYKTUBHICT; CKOPOUYE
yac Ha BUKOHAHHS MOJIbOBUX 3HIMaHb, a TAKOXK Ha KaMepalibHy 0OpOOKy JaHUX; Ma€e
BUCOKY MOO1JIbHICTb.

Ha eTarmi €KCIEPUMEHTAIbHO-TPAKTUYHO1 pO3pOOKHU POBEEHO
iuBeHTapu3aiito 3emenb OTI OcTposbkoro paitony PiBHEHCHKOT 00aCTiI.

[Tlim yac oOcTexyBalbHHX poOIT BiAOyBcs 30ip 1 aHamiz Ttomorpado-
re0/Ie3UYHOr0, IUIAHOBO-KapTorpadiuHoro marepiainy. 3I1MCHEHO O0OCTEeXEHHs
MYHKTIB I€0A€3UMYHOI MEPEKI Ta ICHYIOUHUX MEX 3€MJIEBOJIOJIIHHS, a TAKOXK MepeBIpKa
Ha HAasBHICTh OO €KTiB, IO MOTPEOYIOTh OCOOJMBOIO PEKUMY BHKOPUCTAHHS. 3a
nonomororo GNSS-npuiimaua South S82T 3xailicHeHO 3HOMKY 3€MENIbHUX JUISTHOK. Y
pe3yJibTaTi KaMepadbHUX POOIT CKJIAJEHO KaJacTPOBl IUIAHM Ta BU3HAYEHI TUIOLII
3emiieBOIOMIHL. [[nsi 3a0e3nedeHHs edextuBHoro BeaeHHs JI3K XML-daitnu Tta
rpadiudi Marepianu Oynu po3pobiieHi y MicueBit cucrtemi koopauHat MCK-56
(PiBHEHCBKA 00J1aCTh).

CxiaianHg TEXHIYHOI JTOKyMEHTaIlli 13 3eMJICYCTPOIO IIOJI0 1HBEHTapHu3allii
3eMenb BiIOyBajoch y TMporpaMHomMy 3abesneueHHi Digitals 3a gomomororo
BOy/OBaHMX CKpUNTIB. Buximuum wmartepianioMm s pobotu Oymu XML-daiinm,
BUKOIIIOBaHHS 3 KOJHIIHIX KaJacTPOBUX IUIAHIB, a TAaKOX MaTepiajd MOJbOBUX
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Tornorpado-reoe3nIHuX pooiT.

CTBOpeHHST TEXHIYHOI JOKYMEHTAIlli pPO3MOYMHAETHCS 3 3aBAHTAKCHHS
oominnoro ¢amy XML y Digitals. BignoBinnumu ckpuntamu mporpama ¢Gpopmye
HeoOxiaH1 nokymeHTu popmatry DMF. Jlo Hux HanexaTh Taki rpadiyHi MaTepiaiy,
SK aKT NMPUHOMKH-TIepeiayl MEKOBUX 3HaKiB, BUKOMIIOBAHHS 3 KaJacTPOBOI KapTH
(mnaHy),  BHUKOMIIOBaHHS  BIAMOBIAHO 10  KapTorpadiuHMXx  MaTepiajiB
3arajbHOHAIIOHATEHOT HOPMAaTUBHOI1 IPOILIOBOI OI[IHKHU 3eMeNb
CITBCHKOTOCTIONAPCHKOTO  MPU3HAYCHHSI, KaJaCTPOBHMA IUIAaH, BIJOMICTH  TPO
OOYMCIIEHHSI TUIONI 3€MENbHOI MUISHKA Yy JBOX CHCTEMax KOOpIWHAT, MEepemiK
0oOMEXEeHb y BHUKOPUCTAHHI 3€MEJIbHOI MUISIHKM, IUIaH 30H OOMEXeHb, aKT
NEePEHECeHHSI B HATypy (Ha MICIIEBICTh) MEX OXOPOHHUX 30H, CXeMa IPHUB’SI3KU
MEKOBHX 3HAKiB Ha MICIIEBOCTI JI0 KPOKH JI0 CXEMHU.

Kosxen ctBopeHuii (haits1 TEXHIYHOT JOKyMEHTaIlll ekcropToBaHo y popmar JPG
3 METOI0 MOJabIIoro 00’enHanHs rpadiyaux matepianiB B eauauii PDF-qokymeHT
(3a momomororo BukopuctanHs [13 PhantomPDF). Takuii enexktponuuii daiin
BIJIIPABJICHO HA EKCTEpPUTOplajbHE TMOTOJDKEHHS 1 TOMYy N0 HbOTO Oynu J0/JaHi
MINUC Ta TEYaTKy KEpiBHUKA Ta BUKOHABIIS, MOSCHIOBAIBHY 3aIlUCKY, TEXHIYHE
3aBJaHHS, BUTATH 3 €IUHOTO JIEPKABHOTO PpEECTPYy, cepTU(IKATH I1HKEHEPIB-
3eMJICBIIOPSIHUKIB, TpadiuHi marepiamu. Daiim MICTUTH SIKICHI KOJIbOPOBI
300pakeHHsI, IXHA po3aUIbHICTE cTaHOBUTH 300 dpi. 3arasibHa Bara e€neKTPOHHOTO
¢aiiny He noBuHHa nepesuiryBatd 50 Mb, Tomy mnepen BiAnpaBieHHIM Horo 0yJo
CTHCHEHO.

Y pesynbrari oTpuMaHo «TexXHIUYHY JOKYMEHTAIll0 13 3€MJICYCTPOIO IIOJI0
1HBEHTapHu3aIlii 3eMeb (mecpopmoBaHUX 3eMeJIbHUX JUJISTHOK
CLIILCHKOTOCTIOAPCHKOTO NMPU3HAYEHHS JeP>KaBHOI BJIACHOCTI Ta 3€MEJIbHUX JUISHOK
CLITBCBKOTOCIIOIAPCHKOTO TMPU3HAYEHHS JEP’KaBHOI BJIACHOCTI, BIJIOMOCTI TPO SIK1
BiicyTHI y JlepkaBHOMY 3eMeEIbHOMY KaaacTpl) Ha Teputopii binmamriBcbkoi,
HoBopomguniipkoi, ['pem’smiproi, Mormaauipkoi Ta HoBOManHHCHKOT CUIBCHKUX paj
(3a Mexamu HaceneHuX NyHKTIB) OcTpo3pkoro pailony PiBHeHCbKOi oOmacti» y
KUTbKOCT1 89 ninssHok. KHUTA Mpoiiiia ekcTepuTopiaibHe MOTOHKEHHS.

BucHoBku. Y poOOTI pO3TIsHYyTO, MPOAHAII30BAHO Ta OMUCAHO TEOPETUYHI
3acaay TPOBEACHHS 1HBEHTapu3alii 3emenb Ha Teputopii HoBocTBOpeHHX OTI,
BKa3aHO JOIUIBHICTh Ta TiepeBaru ii BUKOHaHHA. OmnmcaHi METOIU 3I1HCHEHHS
1HBEHTapHU3allil 3eMeJib, IKI aKTUBHO BUKOPUCTOBYIOTHCS BUKOHABIISIMU 17 4ac poOiT
i3 3emuieycTporo. IIpoBeneHO MpaKkTUYHO-EKCIIEPUMEHTAIbHY PO3POOKY TEXHIYHOI
JOKYMEHTAIlli 13 3eMJIEyCTpPOI0 IOJI0 1HBEHTapu3aiii 3eMenb Ha mnpukiamg OTT
Octpo3bkoro paiiony PiBHEHCHKOT 00J1aCTi.
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1. 3akon Ykpainu «I1po 1oOpoBiIbHE 00’ €THAHHS TEPUTOPIATILHUX TPOMAI.
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2. IIpoexT 3akony «IIpo BHECEHHSI 3MiH 10 IE€IKHX 3aKOHO/IABUMX AKTIB
VYkpainu 1moao o0iry 3eMesb ClIbChbKOr0CoAapchKoro npusHaueHHs» Ne 2178-10.
http://w1.cl.rada.gov.ua/pls/zweb2/webproc4 1?pf3511=67059
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https://systemnet.com.ua/shho-take-gnss-i-yak-ce-pracyuye/

Abstract. In connection with the creation of united territorial communities in Ukraine, the
issue of the need to conduct an inventory of lands on their territory was considered. The purpose of
the article is to substantiate and experimentally conduct an inventory of land on the territory of the
united territorial community (UTC). The legal basis and normative documents regulating the
implementation of land inventory on the territory of Ukraine are analyzed. The essential concepts of
inventory of lands, united territorial communities are formulated; the advantages of carrying out
inventory on the territory of UTC are described. The methodical bases of land inventory
implementation are described, namely the method of ground geodetic measurements of the land plot
and the method of aerospace observations of the Earth's surface, their comparative characteristics
are carried out. Experimental and practical development of land inventory on the territory of UTC
Ostroh district of Rivne region; as a result, preparatory work, features of creating technical
documentation on land management (based on Digitals software) and entering information into the
State Land Cadastre are described.

Key words: united territorial community, land inventory, technical land management
documentation, software, remote sensing of the Earth, State Land Cadastre.
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Abstract. In the article presents features of obtaining effective wall silicate composites of
heat-moisture hardening. The features of obtaining wall blocks are also described and a multistage
mechanism for the formation of calcium hydrosilicates by regulating the acid-base balance and
changes in the aggregate state of the mixture components are proposed. The comparative analysis
of energy efficiency of use of these composites and silicate brick as a wall material is carried out
and expediency of use in modern construction of porous silicate blocks which differ in the improved
physical and mechanical properties is proved.
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Introduction.

The problem of saving energy resources is relevant at all times. With an increase
in the level of development of civilization and technology, it becomes more and more
relevant. It is known that a distinctive feature of modern construction is its high
energy intensity. Therefore, energy saving is today considered in many countries as
one of the most important economic problems, since energy costs account for a large
part of the cost of any type of product. The results of the world's numerous studies
that have been devoted to the study of energy saving problems show that the largest
amount of energy is spent on heating. Therefore, technical and technological
solutions are now especially relevant that can provide an increase in the level of
thermal protection of buildings, a reduction in the cost of their construction and
operation.

In modern construction, silicate concretes and products based on them are
becoming more and more popular, since they differ not only in their environmental
friendliness and availability, but also in the indicators of energy saving and
thermophysical properties of many materials.
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Main text.

Whatever happens in the modern world and in society, construction remains one
of the most important branches of human activity. Modern construction requires
high-quality materials with good physical characteristics. One of these materials in
demand is silicate brick, which has good strength, excellent sound insulation and a
relatively low heat transfer, therefore, various insulation materials are additionally
used for the outer walls laid out from it, but at the same time, the production of
silicate bricks is characterized by high energy consumption.

A distinctive feature of silicate composites is heat-moisture hardening at a
temperature T = 85°C, complex activation and porization with alkaline and alkali-
containing additives [1, 2, 3]. Porization is ensured by the addition of additives to the
silicate mixture: liquid glass Na,O - nSiO, - mH,0, alkali NaOH and natural
dihydrate gypsum CaSO, - 2H,0 in optimal proportions. Interest in these additives is
determined by the environmental friendliness and stability of the resulting composites
[4].

The introduction of an alkaline and alkali-containing additive increases the
volume of the mixture by 1.33 times. The combined action of the additives in the
process of complex activation of mixtures contributes to their porosity. Mix
parameters: the density of composites is reduced to 1200-1300 kg / m?, which is 30%
less than the density of silicate bricks; the average thermal conductivity coefficient is
0.33 W/ m * K, which is 2 times less than the thermal conductivity coefficient of
silicate bricks. As a result, the thickness of the wall made of such silicate blocks can
be reduced by 2 or more times [1].

Heat-moisture hardening of silicate composites can be realized due to the
complex activation of a silicate concrete mixture on a lime-silica binder with an
increased content of quicklime in comparison with the traditional autoclave
technology, which is used to produce silicate bricks.

The preliminary heating of the silicate mixture to 45 + 5°C in the molds is due to
internal activation due to the use of the exothermic effect of quicklime, which is
ground together with quartz sand. The regulation of lime exotherm is explained by
the optimal water-solid ratio, the content of gypsum additives, plasticizers and
complex activation, which ensures the removal of part of the thermal energy. Heat
and moisture treatment is provided at a temperature T = 85°C and atmospheric
pressure. Internal thermal activation and external thermal and moisture activation
provide less energy-intensive activation modes than autoclave treatment.

As you know, autoclaving is necessary to increase the solubility of quartz, but
this leads to a decrease in the solubility of lime. When using heat and moisture
treatment (temperature T = 85°C), optimal conditions are provided for sufficient
dissolution of crystalline quartz while maintaining a sufficiently high solubility of
lime, as well as an increase in the pH of the mixture due to the increased content of
lime. This leads to the creation of favorable conditions for the durability of
neoplasms - calcium hydrosilicates at the stage of operation. The formation of these
neoplasms is ensured by the introduction in a certain sequence and time interval of all
components of the mixture. The formed hydrosilicates of calcium differ both in the
conditions of formation and in their morphology [1].
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Calcium oxide plays a significant role in the formation of structure and
properties. It is possible to reduce the heat of lime hydration by introducing smaller
silicon ions Si*" into the crystal lattice, which change the position of oxygen atoms,
which leads to distortion of the crystal lattice of lime [2, 3].

Due to the use of complex activation, conditions are provided for creating the
necessary activity of silica and lime and the formation of calcium hydrosilicates [1].

In the course of the experiment, the properties of the obtained material were
investigated: compressive strength - R, frost resistance - F, thermal conductivity
coefficient - A, softening coefficient - K, porosity (total, open and closed) [2, 3, 5].

To determine the effectiveness of the use of silicate hollow blocks for the
construction of walls in cottage and low-rise construction in comparison with walls
made of the cheapest silicate bricks, the cost of raw materials and masonry work was
calculated per 1 m? of the wall of a cottage located in Odessa region. Table 1 shows
the main characteristics of the wall material, and Table 2 calculates the cost of 1 m?
of a wall made of a certain material in accordance with market prices in 2021.

Table 1
The main characteristics of wall materials
Main characteristics Silicate brick Porous silicate blocks
Density, kg / m’ 1800 1200
Strength, kg / cm? 150 100, 150
Thermal conductivity, W / m* K 0,95 0,33
Frost resistance, cycle 35 >35
Water absorption,% 13 12
Wall thickness, m 1,2 0,48
Cost, gr / m? 1539 950
Construction speed, hour / m? 3,04 0,98
Table 2
Evaluation of the energy efficiency of using silicate blocks
Estimated wall thicknesses, m Wall of the Wall of porous
(taking into account thermal resistance. | silicate bricks silicate block
for construction in the Odessa region) 1,2 0,48
Estimated cost Source materials 918 690
of raw materials Mounting mortar 121 60
and masonry Work 500 200
works, TOTAL: cost of 1m?
UAH / m? of the wall, UAH 1539 950

These indicators in the table indicate the effectiveness of the use of silicate
blocks in low-rise and cottage construction. The main factors that determine the
economic efficiency at the production stage are the transition to heat and humidity
treatment, and at the operation stage: the use of silicate blocks is distinguished by the
cost of 1 m? of the wall, reduced load, reduced wall thickness, ease of the installation
process, saving masonry mortar, reducing other costs for construction and installation
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work. It is advisable to use such silicate blocks in low-rise and cottage construction,
for the superstructure of additional floors and attics, buildings for agricultural, motor
transport, tourist, and commercial purposes.

Conclusions.

The article describes the features of obtaining wall composites of heat-moisture
hardening and proposes a multistage mechanism for the formation of calcium
hydrosilicates by regulating the acid-base balance and changes in the aggregate state
of the mixture components. Porous silicate blocks, in comparison with silicate bricks,
differ in terms of energy efficiency, which was assessed by the following indicators:
the density of porous blocks is 28-30% lower than the density of silicate bricks;
thermal conductivity is lower - more than 2 times with the same strength (B10;
B12.5) and frost resistance (F = 25), softening coefficient >0.9; and water absorption
is 12%.
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Anomauia. Y cmammi pozensioaromecsi 0coOIUBOCMi OMpUMAHHA eheKMUBHUX CMIHOBUX
CUNIKAMHUX KOMHO3UMI8 MepMOBONO2ICHO20 mEeplinHa. Onucano 0codIU8OCmi OMpUMAHHs
CMIHOBUX ONIOKI8 Ma 3anponoHOBAHO 0A2aAMOCMYNEeHe8Ul MeXAHIZM YMBOPEHHs 2I0POCUNIKamis
KANbYito WIAXOM Pe2ynt08aHH KUCIOMHO-IYHCHO20 OANAHCY MA 3MIHU a2pe2amHo20 CMAHy
Komnonenmie cymiwii. Ilposedeno NOpisHANbHUL AHAN3 eHepeoepheKMUBHOCMI BUKOPUCTNAHHS YUX
KOMNO3Umi6é ma CUNiKAmHoi ye2nu y saKocmi CmiH08020 mamepianry ma 008e0eHO OOYILIbHICIb
BUKOPUCMAHHS ) CYYACHOMY OVOIBHUYMBI NOPUCUX CUTIKAMHUX ON0KI8, AKI GIOPI3HAIOMbCS
nOANUWEHUMU PIZUKO-MEXAHTYHUMU BIACMUBOCMAMU.
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Knrwuoei cnoea: enepeozbepedicents, CUNIKAMHI KOMNO3UMU, KOMNIEKCHA aKMueayis,
MeNnoB0N02iCHe  MEEPOIHHS,  eHepeoeheKMUBHICMY,  JYIHCHA | JIY208MiCHA  000asKu,
CMPYKMypOymeopeHHs.

Crarrsa Bigmpasnena: 21.03.2021 1.
© Cunopona H.B.

ISSN 2523-4692 85 www.modscires.pro



™

- TN
- ) )
Modern scientific researches Issue 15/ Part 1 ‘%

https://www.modscires.pro/index.php/msr/article/view/msr15-01-019
DOI: 10.30889/2523-4692.2021-15-01-019

YK 615.014.07:543.633.22:615.452:16:582.929.4
QUANTITATIVE DETERMINATION OF POLYSACCHARIDES IN A
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Anomauia. B pobomi npedcmasneno 6usHaueHHs nonicaxapudie y pioKkomy eKcmpaxkmi
uebpeyro no83yyoco cpasiMempuiHuM Memooom. 3a OCMaHKi pOKU CYMMEBO 30i1bUUBCA HAYKOBULL
inmepec 00 8uBYeHHs noricaxapudis, sKi pozenadaroms K 0iono2iuHo akmueni peuosunu (PAP) 3
WUpoOKUM cnekmpom Gapmaxonoziunoi 0ii. Tpaea uebpeyio nog3yu020 MiCmMUmMsv CKIAOHUL
komnnexc BAP, wo npossnaiome piznonianosy gapmaxonociuny axmuenicms. I[lonepeonivu
00CIONCEHHAMU BCMAHOBNEHO, WO NIKAPCbKA POCIUHHA CUPOBUHA Yebpeyro noe3yio20 MiCmumy
3HAuHy KintbKicmb noaicaxapuois. OcKinbku, npu cmanoapmusayii mpasu ueopeyio nose3yuoeo,
i0denmuikayitinumu mapkepamu ceped OCHOBHUX, OyIU 0OpaHi noricaxapuou, momy 0OpedHo ix
odocnioumu i 8 piokomy excmpaxmi. Lle 0036onums npocaiokysamu 3anponoHo8anuti nioxio 0o
cmanoapmu3ayii: 1ikapcvKa poCIuHHA CUPOBUHA — eKCMPAKMU — 20MOULL NIKAPCbKULL 3ACi0 .

Knruoei cnoea: uebpeysv noszyuutl, noricaxapuou, 2pagimempis, piokuil eKCmpaxm.

Beryn

CTBOpeHHs MpemnapaTy Ha OCHOBI T'YyCTOIO €KCTPakTy 4eOpero MOoB3ydoro i
edipHoi omii dyeOpero 3BUYANHOTO mepeadavano, Cro4yaTKy, Mmadip Crocooy
oJIepKaHHSI PINKOTO EKCTPakTy ueOpemro mos3ydoro [1]. B momepemnix Hammx
JAOCTIDKEHHSAX MiJI0paHO ONTHUMAalbHI yYMOBHM €KCTpakiii O10JOTIYHO aKTUBHUX
peuoBuH (BAP) cupoBHUHM, IO JO3BOJUIM B KOPOTKHH TEPMIH OTPUMATU PIAKUN
EKCTPAKT 3 MaKCUMaJIbHUM iX BMicTOM [1, 2]. Jlnsa npoBenenus cranpapruzaiii JIPC
4eOpeIo MoB3ydoro Oysio 3ampolOHOBAHO OJHUMU 3 OCHOBHHX MapKepiB SKOCTI
nojicaxapuau, Ied ke npuHuun OyB 3aCTOCOBAHMM IS CTaHAapTH3aIii 1
OJIEp’KaHOro piakoro ekctpakty [3]. s BUOOPY KIIBKICHUX TapamMerpiB HOro
SAKOCT1 IPOBOJMIM KUIbKICHE BU3HAUEHHA aHani3oBaHux BAP meromom rpasimerpii
[4]. Ilpy BUBUYEHHI SIKICHOTO CKJIaqy TMOJICAXapuAiB 3a pe3yjbTaTaMu SKICHUX
peaxiiii 3 pozunHom Jlrorons, 1 % pozuunnom 3amiza (I1I) xnopuny, 10 % pozunHom
MiJll cyib(dary Ta HATPilO TIAPOKCUAY OyJiO 3pOOJICHO BHUCHOBOK IPO BIJCYTHICTH
KpOXMaJTto, PEHOIBbHUX CHOYK 1 MENTUAIB Y TOCHIIKYBAaHOMY €KCTPaKTi [5].

IDicepeno: [1- 5]

OCHOBHHUI TEKCT.

VY naHoMy JOCIHIIKEHHI BUKOPUCTOBYBAIU albTEPHATUBHUI METOJ BU3HAYCHHS
nomicaxapuaiB B JIPC 1 pocamHHUX mpenaparax - T'paBIMETPIilO, KU MPOBOIUIH
3rigHo BUMOT JIDOVY [4] Ta BUKOPUCTOBYBAJIM YOTUPH 3PA3KHU OJIEPKAHOTO EKCTPAKTY.

JUis 1pOro BUKOPHUCTOBYBAJIM HIDKYE TPEJCTABICHY METOAMKY, ska Oyrna
aJlaliToBaHa HaMU IS aHali3y TOJcaxapuaiB y pIIKOMY €KCTpakTi ueOperto
MIOB3Yy4Oro0.
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Metoauka TpaBIMETPUYHOTO BH3HAUCHHSI BMICTY IOJICaxapuAiB y PIAKOMY
€KCTPAKTI 4eOPELI0 MOB3YyYOro.

20,0 M piIKOTO €KCTPAKTy (TOYHA HABaXKKAa) MOMINIAIOTh y CTaKaH MICTKICTIO
200 ma, gogatots 60 mia 96 % cnupty P, mepemimnyroTh 1 HarpiBaroTh Ha BOJSHIM
6ani ipu temmeparypi 30 °C npotsarom 5 xB. Burpumytots 1 roa i GiabTpytoTh mia
BakyyMoM depe3 ckigHuid ¢unetp [IOP 16, momepeanbo BuCYyIIEHHUN Tpu
temrepatypi 100-105 °C no nocriitHoi Macu. Ocaj KiJIbKICHO MIEPEHOCATh Ha (QUIBTP
3a nmonomorotro 15 mn cywmim goda P — 96 % cnupm P (1:2) 1 mociiloBHO
npoMuBaroTh 10 M 96 % cnupmy P, 15 mn ayemony P ta 15 mn emunayemamy P.
OuIbTp 3 0CAZIOM CyIIaTh HA MOBITP1, OTIM BUCYIIYIOTh Npu Temneparypi 100 — 105
°C [0 NMOCTINHOT MacH, OXOJIOKYIOTh B €KCUKATOPI 1 3BaXKYIOTb.

BwmicT momicaxapuaiB B pIAKOMY €KCTPaKTI y BIACOTKaX, pO3paxoBYIOTh 3a
dbopmyiioro:

x=""100%,
m

Hae

Jie m — Maca 0cajly MicJisi BACYIIYBaHHS 1 JOBEACHHS 10 MOCTIMHOI MacH, T;
My, — MACa PIIKOTO KCTPAKTY, B3ATOTO IS aHAII3Y, T.
Pe3ynbpTaTu rpaBiMETpUYHOTO BU3HAYCHHS BMICTY TOJIiCAaXapu/IiB MPECTaBIICHI
B Ta0muin 1.
Taoauus 1
Pe3yabTraT rpaBiMeTpMYHOr0 BU3HAYEHHS BMICTY MOJIicaxapuaiB B PIIKHX
ekcTpakTax yeopemio nos3y4oro (P =0,95; n =5)

3pa3oK eKCTPaKTy Bwict nomicaxapunis, %
1 0,28 £ 0,02
2 0,30 +0.01
3 0,29 + 0,02
4 0,26 0,01

Y pesynbrari TPOBENCHOTO EKCIIEPUMEHTY, BHU3HAYEHO KUIBKICHHA BMICT
noJiicaxapuaiB B PIAKMX €KCTpakTax 4eOpelo IOB3Yy4YOro, 3HAYEHHS SKOTO
KOJIMBAETHCS 1 BU3HAYAETHCA BMICTOM Y BHXIJHIM CHUPOBHHI Ta BiATBOPIOBAHICTIO
PO3p00JIEHOT TEXHOJIOT1T eKCTpakTy. ToMy, KEpyHUHCh pe3yJibTaTaMu KIJIbKICHOTO
BU3HAUYEHHSI, Il CTaHJApTHU3aIlli PIAKOrO EKCTPaKTy 4YeOpelro MOB3YyYOTro MOXKHA
3aIPOINOHYBATH OJIHUM 13 OCHOBHMX IMOKa3HUKIB SIKOCTI — BMICT TOJIiCaXapu/IiB.

BucHoBkwu.

Metonom TpaBiMeTpli MPOBENCHO KUIBKICHE BU3HAYEHHS IMOJICaxapuiiB y
PIIKOMY €KCTpaKTI 4eOpeIlro MoB3y4oro.

OO06paHo KUIbKICHUHN TTapaMeTp SKOCTI PIJIKOTO €KCTPAKTY YeOPEI0 TOB3y4OrO.
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Abstract. The paper presents the determination of polysaccharides in liquid extract of
creeping thyme by gravimetric method. In recent years, there has been a significant increase in
scientific interest in the study of polysaccharides, which are considered as biologically active
substances (BAS) with a wide range of pharmacological action.

Creeping thyme herb contains a complex of BAS, exhibiting diverse pharmacological activity.
Previous studies have shown that medicinal plant material of creeping thyme contains a significant
amount of polysaccharides. Since, when standardizing the herb creeping thyme, identification
markers among the main, polysaccharides were selected, so it is appropriate to investigate them in
the liquid extract. This will allow us to follow the proposed approach to standardization: medicinal
plant raw materials - extracts - finished drug.

Key words: creeping thyme, polysaccharides, gravimetry, liquid extract.
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The present paper deals with response surface methodology based approach applied to
development the optimal composition of filing and hydrophobizing mixture for the production of
velor from nutria skins. Statistical models “qualitative characteristics of nutritia skins velour vs
composition of hydrophobizing mixture” were constructed. The optimal composition of the filler-
hydrophobic composition is determined by solving the problem of multi-purpose optimization using
a method based on the Harrington desirability function. The composition of the filler-
hydrophobizing mixture proposed according to the results of the research can be effectively used in
the technologies of manufacturing sheepskin-fur and leather materials of high water resistance. The
obtained hydrophobized nutria velor can be used for the production of uncovered sheepskin
products for various purposes, which will be operated in extreme conditions.

Keywords: multicriteria optimization, desirability function, nutria velour, velor properties,
hydrophobization.

Problem statement. Speaking of velor, one means a type of natural leather
material obtained from dense small animal skins [1]. Usually, for this type of leather,
raw materials are taken with defects on the front surface, as a result of which the
outer side is not the smooth front side (grain of hide), but the inner side (flesh back of
a hide). The inner side is sanded and a dense, low, monophonic pile is obtained. This
is “flesh split velor”. There is also a “front velor”, with a ground surface with an
abrasive cloth. In this way, it resembles nubuck, but for the latter, larger and coarser
raw materials are used. This article will cover "fur velor" as the leather with a fur
cover, dressed like velor. As is known, chrome tanning is used to make velor. Also,
for tanning, zirconium or titanium salts are used, due to the effect of which the leather
acquires good hairiness when sanded after tanning. Fillers are also used: albumins,
starches, vegetable glues. To make the velor water-resistant, it is treated with
aluminum or chrome soaps, silicone. Unfortunately, in the process of use, the surface
of velor is prone to getting wet, dirty and losing its shape, therefore, it needs special
processing and filling and impregnation.
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The object of research in this work are filler and hydrophobic compositions for
the treatment of natural materials, which are used to create products that are operated
in conditions of high humidity.

Speaking of velor, one means a type of natural leather material obtained from
dense small animal skins [1]. Usually, for this type of leather, raw materials are taken
with defects on the front surface, as a result of which the outer side is not the smooth
front side (grain of hide), but the inner side (flesh back of a hide). The inner side is
sanded and a dense, low, monophonic pile is obtained. This is “flesh split velor”.
There 1s also a “front velor”, with a ground surface with an abrasive cloth. In this
way, it resembles nubuck, but for the latter, larger and coarser raw materials are used.
This article will cover "fur velor" as the leather with a fur cover, dressed like velor.
As 1s known, chrome tanning is used to make velor. Also, for tanning, zirconium or
titanium salts are used, due to the effect of which the leather acquires good hairiness
when sanded after tanning. Fillers are also used: albumins, starches, vegetable glues.
To make the velor water-resistant, it is treated with aluminum or chrome soaps,
silicone. Unfortunately, in the process of use, the surface of velor is prone to getting
wet, dirty and losing its shape, therefore, it needs special processing and filling and
impregnation.

The object of research in this work are filler and hydrophobic compositions for
the treatment of natural materials, which are used to create products that are operated
in conditions of high humidity.

Analysis of previous research. The effectiveness of the use of water repellents
significantly depends on the characteristics of the porous structure of the collagen-
keratin material and its hair. Different parts of the semi-finished product (note than
the fur semi-finished product is ultimately just a dressed and dyed (and sometimes
cut) animal skins from which fur products have not yet been made) interact
differently with impregnating agents, due to which finishing effects are created. It is
known that hair has a denser structure compared to the skin, so the diffusion of
impregnating agents into the thickness of the hair is more difficult. The hair is more
hydrophobic, so it is better impregnated with agents soluble in hydrophobic media.
Increasing the content of hydrophilic groups increases the solubility of impregnating
agents.

Many mixtures of different chemical composition are widely used nowadays for
hydrophobization of natural leather materials. particularly, the authors [2] use
polymeric reagents (silanes, fluorocarbon resins, aluminum complexes with wax or
paraffin). In [3] for water resistance, ductility and mechanical strength of leather
semi-finished products used a copolymer of acrylic acid and acrylate monomers. An
emulsion of a fluorine-containing copolymer based on maleic anhydride and natural
of vegetable or fish oils with the addition of dodecafluoroheptanol and octadecyl
alcohol also makes it possible to obtain a natural material of high water resistance [4].
There is information on the use to achieve the above objectives of polyfunctional
polyurethanes with hydrophilic-hydrophobic radicals [5]. The increase in the strength
of the material and water resistance is observed due to the combination of treatment
of the material with organosilicon polymer and plasma treatment of the skin [6-9].
Thus, many mixtures and technologies for filling and hydrophobization of natural fur
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and leather materials have been proposed. However, the choice of the composition of
the mixture usually is unsystematic.

The purpose of presented work is to study mathematical methods for
developing optimal solutions for the alkenmalein-acrylsintane mixture in
hydrophobized velor from nutria skins production.

A systematic approach to the development of filler-hydrophobic compositions in
this work involved the use of the so-called “Response surface methodology” [2].
Response surface methodology (also RSM) examines the linkages between multiple
explanatory variables and one or more response variables. The central idea of the
RSM is to use systematically planned experiment results (in form of polynomial
model(s)) to obtain an optimal “response” (ie, the best values of the characteristics of
the studied process).

Some modifications of the original methodology [2] was related to the multiple
response problems. Multiple-

The main material. Response problems are quite complex since the optimum
for one criterion may not be optima for other criteria.

The development of optimal filler-hydrophobic compositions based on the
response surface methodology included the following stages:

1) implementation the experimental part of the research in order to achieve
maximum accuracy of measurements with the minimum possible number of
experiments, while maintaining the statistical reliability of the results;

2) building experimental-statistical models that puts the factors of the filler-
hydrophobic mixture in line with the properties of the studied material (in this case -
with the properties of velor from nutria skins);

3) making reasonable optimal decisions on the basis of constructed
mathematical models.

1. Selection of input factors and output variables, synthesis of the
experimental plan

The composition of the hydrophobizing alkenmalein-acrylsintane mixture was
investigated. This mixture is intended for the treatment of nutria skins with an area of
24-25 dm2 with coarse bristle hair after its epilation and tanning to a temperature not
lower than 90 °C according to the technology [11].

The researched mixture included [11] alkenmaleic polymer synthesized on the
basis of alpha-alkenes (with an average chain length of 20-24) and maleic anhydride
with a molecular weight of 38-103 (on average), as well as polyacrylic emulsion and
the synthesis of 2-naphthylsulfonic acid — sintan tanner BNS. The characteristics of
the alkenmalein-acrylsintane mixture are determined by the following input factors:
the amount of alkenmalein polymer (x1), the amount of polyacrylic emulsion (x2),
the amount of sintered tannin BNS (x3), and the residual amount of alkenmalein
polymer (x4).

The efficiency of the influence of alkenmalein-acrylsintane mixture formulation
on the properties of nutria fur velor was evaluated by the following output variables:

e vy, as the amount of mixture that diffused into the semi-finished product, wt. %;
e y, as duration of dynamic waterproofing of velor, sec;
e ysas yield of velor area, %.
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It should be noted that in this case there was a planning of the experiment in the
study of local areas of the diagrams "composition-property": the researchers were not
interested in recipes in which there were no other components. In other words, the
task was to study the dependence of properties on the composition not in the whole
area of change in the concentration of components, but in the local area of the
"composition-property" simplex diagram (fig. 1).
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Figure 1. Boundaries for the ingredients of the filler-hydrophobic mixture:
a) - in natural values; b) - in coded values; ¢) — mixture representation (natural values).

Table 1
Experimental design and results of its implementation
0 Input factors Output variables
x1 x2 x3 x4 yl y2 v4
1 0.210]0.140 | 0.440 ] 0.210 79.2 1390.0 106.2
2 0.200 ] 0.480 | 0.110] 0.210 88.5 1260.0 102.4
3 0.030 | 0.460 | 0.110 | 0.400 73.4 1630.0 103.8
4 0.030 | 0.320 | 0.440 | 0.210 78.6 1370.0 101.5
5 0.030 | 0.140 | 0.440 | 0.390 65.3 1840.0 102.3
6 0.370 1 0.140 | 0.110 | 0.380 87.1 1565.0 104.3
7 0.190 | 0.140 | 0.270 | 0.400 89.4 1780.0 105.3
8 0.370 1 0.225|0.195]0.210 88.3 1353.0 104.7
9 0.030 | 0.480 | 0.195 | 0.295 79.1 1410.0 104.5
10 0.22510.335]0.110] 0.330 93.0 1560.0 106.1
R1* 0.036 | 0.321 | 0.250 | 0.393 | 82.9 | 83.4 | 2011 | 1990 | 106.7 | 106.3
R2* 0.036 | 0.393 1 0.250 | 0.321 | 87.1 | 86.8 | 1690 | 1681 | 106.1 | 106.0
R3* 0.07210.39310.214 |1 0.321 | 89.7 | 90.2 | 1559 | 1562 | 104.6 | 104.1
Note: *reference points
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Based on the referred above, the special type D-optimal simplex lattice
experimental design (table 1) was synthesized according to a modified McLean-
Anderson algorithm [11, 12].

After the implementation of the synthesized plan, experimental data (table 1)
were obtained that characterize the effect of the composition of alkenmalein-
acrylsintane mixture on the properties of nutria velor.

2. Construction and verification of mathematical models.

The coefficients of mathematical models were determined by approximating the
experimental data by the method of least squares, assuming that the studied
structural-determining qualitative characteristics of velor from nutria skins are
continuous functions of factors and can be represented with sufficient accuracy by
polynomials.

Mathematical models based on experiments (table 1) on the above three
indicators of structural and defining properties of velor nutria, depending on the
composition of alkenmalein-acrylsintane mixture have the form:

Modern scientific researches

g yYi= - 138,69)(1 - 13,344X2 - 84,272X3 + 398,29X1X2 + 429,7X1X3 +
535,01X1X4 + 468,02X2X3 + 225,52X2X4 + 305,51X3X4 + 625,12X1X2X3

< y>= + 7659x; - 3599,7x, - 3315,8x3 + 21850x;x, + 24474x:x3 - (1)

3662,3X1X4 + 15166X2X3 + 11914X2X4 + 12409X3X4 - 1,5364*105X1X2X3

y3= + 78,871x; + 35,227x, + 30,294x; + 307,49x1x, + 444,79x,x3 +

109,2X1X4 + 202,83X2X3 + 303,05X2X4 + 284,15X3X4 - 2418,5X1X2X3

For statistical research of the received mathematical models (table 2) two
parallel experiment runs in three reference points were realized.

Statistical verification of models (1) by Fisher's criterion (table 2) showed that
all three obtained models (1) are adequate, and the model for the yield of fur velor
area (y3) most accurately describes the experimental data.

Table 2
The results of experimental and statistical verification of models
Descripion yl y2 y3
Tabular value of F-test statistic Fr for 5,24 5,24 5,24
10% significance level and numbers of
degrees of freedom f1 =9 and 2 =13
Calculated value of F-test statistic Fp 22,49 13,11 30,06
General average 792,90 1569,60 104,46
Total variance 66,08 63324,0 3,17
Regression variance 83,23 83182,0 4,43
Residual variance 3,85 6343,1 0,15

The obtained adequate mathematical models "composition of the composition vs
properties of nutria velor" formed the basis of the optimization model to determine
the optimal composition of alkenmalein-acrylsintan mixture in the fur velor nutria
production.
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3. Multicriteria optimization of the composition of alkenmalein-acrylsintane
mixture

To find the optimal composition of the mixture for processing velor from nutria
skins, it was necessary to find the optimum of the problem of multi-variable
constrained programming (2):

[ yi= - 138,69x; - 13344x, - 84,272x; + 398,29x;x, +
429,7X1X3 + 535,01X1X4 + 468,02X2X3 + 225,52X2X4 +
305,51X3X4 + 625,12X1X2X3
yo= + 7659x; - 3599,7x, - 3315.8xs + 21850x;xo + — max, (2)
< 24474x,x3 - 36623x1x4 + 15166x:x3 + 11914xox4 +
12409X3X4 - 1,5364*105X1X2X3
y3= + 78,871x; + 35,227x, + 30,294x; + 307,49x,x, +
44479x:x3 + 109.2x;x4 + 202,83xox3 + 303,05x0x4 +
284,15X3X4 - 2418,5X1X2X3

\ Xe Q(})
where X is the set of input optimization factors, & < *i=12....k X EQ(X ) is

system of technological constraints of the optimization problem; ” is number of
optimality criteria.
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Figure 2. "Composition-property" simplex diagram for the characteristics of the
composition of alkenmalein-acrylsintan mixture:
a) the factor x1=0,1 was fixed; b) the factor x1=0,37 was fixed, c) the factor x2=0,2
was fixed, d) the factor x2=0,48 was fixed.
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Figure 3. Areas of compromise and desirability function for multicriteria the
optimal composition of the alkenmalein-acrylsintane mixture:
a) areas of compromise (the factor x1=0,03 was fixed), b) desirability function graph
(the factor x2=0,3 was fixed).

As it was found out from the previous technological analysis of optimization
criteria (2), criteria are conflicting (this fact one can also note from Fig. 1). Thus, the
solution of problem (2) requires finding a compromise range of factor values.

In accordance with the research objective, the solution of the mathematical
problem of optimization (2) was carried out by the method based on the Harrington
desirability function [11, 13] — see fig. 3 and table 3as well as fig. 4. While solving
the problem of optimizing the composition of the alkenmalein-acrylsintane mixture in
accordance with the approach based on the desirability function, for the criterion of
optimality y1 "bilateral" desirability profile was applied.

Table 3
The results of optimization of the composition formulation
Composition formulation Output variables
x1 x2 x3 x4 yl,wt.% | y2,sec | y3,%

0,03 0,303 0,31 0,357 82,97 1943,71 | 107,00

0,03

= alkenmalein
polymer (x1)

= polyacrylic
emulsion (x2)

= sintered tannin
BNS (x3)

= residual amount
of alkenmalein
polymer (x4)

Figure 4 —The optimal formulation of hydrophobizing alkenmalein-
acrylsintane mixture

Multicriteria optimization gave the result (Table 3, Fig. 4), which belongs to the
desired compromise area (Fig. 3).
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Conclusions. The approach based on response surface analysis methodology
was applied to develop the optimal composition of alkenmalein-acrylsintan mixture
for the production of hydrophobized velor from nutria skins with coarse hair. The
optimal composition of the filler-hydrophobic composition is determined by solving
the problem of multi-purpose optimization using a method based on the Harrington
desirability function. The composition of the filler-hydrophobizing mixture proposed
according to the results of the research can be effectively used in the technologies of
manufacturing sheepskin-fur and leather materials of high water resistance. The
obtained hydrophobized nutria velor can be used for the production of uncovered
sheepskin products for various purposes, which will be operated in extreme
conditions.

Prospects for further research. Further research in the direction of optimization
of processes of filling and hydrophobization of fur material will include systematic
study and improvement of hydrophobization processes, transition from "composition-
properties" problems to '"technology-properties" and "composition-technology-
properties " problems.
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Aunnomauyusn. B 0anHou cmamve paccmampusaemcsi n00X00, 0CHOBAHHbIL HA MemOoO0a02UU
NOBEPXHOCIU OMKIUKA, NPUMEHAEMbIU O/ PA3PAOOMKY ONMUMATLHO2O COCMABA HANOIHUMENbHO-
euopogobusupyroweli cmecu 01 Hpouzsoocmea eeniopa u3z wkyp Hympuu. Ilocmpoenvi
cmamucmuyeckue Mooenu «KaueCmeeHHble XApaKmepucmuky 6e1opo6ol WKYPKU HYmMpuu 6
3asucumocmu om cocmaga 2udpogoousupyoweti cmecu». OnmumanvHvlll cOCMas HanoIHUmens-
2udpohobHo2o cocmasa onpeodensemcs Nymem peuteHuss 3a0ayu MHO2OYeLe80U ONMUMUAYUU C
UCNONb306AHUEM  MemoOd, OCHOBAHHO20 HA  (QYHKyuu  JceramenvHocmu — Xappumemona.
Ilpeonooicennviti no pe3yiomamam UCCIEO08AHUL COCMAE HANOJIHUMENb-2UOPOhodOUUpYIOUel
cmecu modcem Oblmb IPPHEKMUBHO UCHONL30BAH 8 MEXHOLO2UAX NPOU3BOOCEA OBUUHHO-MEXOBbIX
U KOJICEBEHHBIX MAMEPUAIO8 NosblueHHOU so0ocmotrkocmu. Tlonyuennsviti 2udpopoousuposanHulii
8enop Hympuu Moxicem Oblmb UCNOAb306AH OISl NPOU3BOOCMEA U30ENUL U3 08UUHbL De3 NOKPLIMUs
PA3IUYHO20 HA3HAYEHUs, KOmOopble OYOYm IKCHIYAMUPOBAMbCsL 8 IKCMPEMANbHBIX YCI0BUSX.

Knrwouegvie cnoea: mnocokpumepuanbHas onmuMu3ayus, QYHKYUs HceiameibHOCmu, 8enop
HYmMpUu, ceoticmea enopa, cuopopoousayusi.
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LYME ARTHRITIS IN CHILDREN. FEATURES OF DIAGNOSTICS
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Abstract. Introduction. The clinical manifestation of Lyme arthritis is very variable, which
results in difficulties of disease recognition and requires exclusion of other infections, and some
inflammatory diseases. Objectives, Three cases of arthritis in children on the background of the tick
bite, presence of erythema nodosum, and systemic juvenile idiopathic arthritis (SJIA) are reported.
Methods. are described based on laboratory and instrumental examination of the child, Serological
studies (Elisa and Immunoblot assays). Results. After examination of 150 children, Lyme arthritis
(LA) was found in 8.6 % of them. It is characterized by high temperature, persistent monoarthritis,
and synovitis. The reviewed literature showed last updates for the improvement for diagnosis
verification even in case of the absence of epidemiological history. Conclusions. The presentation
of this clinical cases and the discussion may be useful for understanding the clinical course of
Lyme arthritis and the clinical features that distinguish it from other forms of arthritis, and to
improve treatment outcomes.

Keywords: children, Lyme arthritis, Erythema nodosum, Systemic juvenile idiopathic arthritis

Introduction. Arthritis is one of the factors of children's disability. However,
insufficient consideration of epidemiological history, hereditary and allergic history
leads to erroneous diagnosis and possible errors in the treatment of disease. The
question of antibiotic resistance in the treatment of arthritis is important, especially
for pediatrics. Pediatricians in endemic regions, especially those working in hospitals,
must be familiar with the clinical presentation and have a high index of suspicion for
LA to prevent any misdiagnosis.

Patients and methods. The purposes of this article are to present the clinical
variability of arthritis. Methods: case study presentation as a basis for discussion, a
literature search of MEDLINE, and Scopus database. The analysis of medical records
of patients undergoing treatment in infectious diagnostic departments at Ternopil
Regional Children's Hospital (Western Ukraine) was made in children aged between
9 and 14 years old. After examination of 150 children, Lyme arthritis (LA) was found
in 8.6 % of them.

Inclusion criteria: patients with arthritis, presence of painfully swollen knees in
them, exclusion criteria: epidemiological anamnesis, biomarkers of LA, Serological
studies, Elisa, immunoblot assays.

A review of the examination of biomarkers among patients with LA and
Rheumatoid arthritis according to MEDLINE via OVID, EMBASE, and Web of
Science databases was conducted systematically and 20 examinations for qualitative
analysis were taken.
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Results.

Case presentation 1. A 9-year boy was admitted to the hospital with complaints
of the left knee joint swelling. History of present illness (HPI): The first signs of
left knee arthritis appeared 3 months before the hospital admission.

Epidemiological history: A tick bite was 3 months ago in the lower extremity.

Pertinent physical examination (PE): He had has pink color on his skin. On the
front surface of the thigh redness 5.0 x 10 cm. The general condition of the patient
was moderately severe due to intoxication, arthralgia, pain syndrome. Locus Morbi:
the knee joints are symmetrical, the movements in the knee and other joints are in full
volume. Body temperature 37.3° C. The heart rate — 72 beats per minute.
Auscultation of lungs vesicular breathing, 18 per minute. Blood pressure 110/70
mm/Hg.

The peculiarity of this case was the deterioration of the patient in 3 months after
a tick bite. The migration of pain in different joints and muscles appeared. The pain
was unbearable, the body temperature increased. Prescription of non-steroidal anti-
inflammatory drugs did not bring relief.

Table I.

Laboratory and instrumental findings of reported patients.

Parameter Case 1 Case 2 Case 3 Reference range
Leucocytes, cells/ul | 12,500/ul 9,500 51,000 3,500-10,000
Platelets, cells/ul 509 240 674,100 150,000-390,000
ESR, mm/h 40 8 19 <15
CRP, mg/dl 40.7 8,23 25,5 <5
ANA, titer 1:100 1:320 <1:100
RF — rheumatoid 10 <10 14 <14
factor
LDG — lactate 180 200 350.9 120-300
dehydrogenase
Aslo- 500 250 103 Before 200 U/ml
antistreptolysin O
Elisa test 7.85
IgM IgM —
B. burgdorferi 176.79
U/ml 16-20 U/ml
Ig G 1gG-72.2
Sialic acids - <2,0 5 0 Before 2.5
mmol/L mmol/L
X-ray Bursitis Valgus
deformity of
fingers both
feet
Localization of pain Mono Polyarthritis | Polyarthritis
arthritis fatigue,
left knee morning
full volume stiffness
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Labs: CBC — leukocytosis (12,500/ul), elevated Erythrocyte sedimentation rate
(ESR) (40 mm/h), thrombocytosis (509 g/L), hemoglobin (101 g/L) (norm up 115-
155 g/L ). Rheumatic tests: Tablel.

ANA — antinuclear antibodies, CRP — C-reactive protein, ESR — erythrocyte
sedimentation rate, LDG — lactate dehydrogenase, RF — rheumatoid factor.

Enzyme immunoassays for specific Anti- B. burgdorgferi — antibodies IgM—
176.79 U/ml., antibodies IgG-72.2 U/ml. In Western blot analysis we define
antigens: VLSE Borrelia bugdorferi (V1Se-Bb) 5, Flagellin (p41) 20, BmpA (p39) 6,
OspC Borrelia afzelii (OspC Ba)36, Ospc Borrelia burgdorteri (ospC Bb)31, Ospc
Borrelia garinii (Ospc Bg) 49, Anti-human-IgM ( IgM) 60. The joint sowing puncture
result was negative.

ECG of heart. Tachycardia, incomplete blockade of the right bundle branch.
Myocardial hypoxia.

Ultrasound examination of joint. Evidence of the left hip joint arthritis, signs of
synovitis and the left knee bursitis, Berkel's cyst.

Considering the history of a tick bite, positive Enzyme immunoassays for
specific anti-Borrelia burgdorferi 1gM, positive Western blot analysis for specific
anti-Borrelia burgdorferi 1gM, and IgG antibodies. Patient was diagnosed with
Lyme’s disease, early disseminated stage, Lyme arthritis, Berkel's cyst.

Case presentation 2. A 7-year old girl was admitted to the hospital with
complaints of the appearance of reddish painful nodules on (under the skin of right
ankle joint), low-grade fever. (HPI): The disease was preceded by angina, and in 7
days after it, redness of ankle joint and swelling appeared. 8 days later red skin color
over the nodes became bluish in the future. Then 5 days later, the surface of the skin
became greenish-yellow. 3 weeks later since the disease was diagnosed swelling of
the knee joints was not observed, the skin in the upper areas of hips and shins was not
changed, the tenderness was not determined.

Pertinent physical examination (PE): In the lower extremities, in the area of
the knee and ankle joint, reddish neoplasms (nodules) of the dense structure, 20 mm
dimensions, and pain during pressing and touch, without clear paths, were found.

Ultrasound examination: signs of tendovaginitis were found around the lateral
contact complex.

Labs: Tablel. Diagnosis Erythema nodosum (EN).

Case presentation 3. An 8-year old girl was admitted to the pediatric
department because of fever of unknown origin, fatigue, morning stiffness during the
Ist hour, headache, restriction of movements, a disfiguration in the projection of the
ankle-joint.

(HPI): she has been ill for the last 4 years.The general condition of mild
severity due to intoxication syndrome and pain symptoms. The pale skin, "shadows"
under the eyes. Swelling is absent. Body temperature 37,3 °C.

(PE): Revealed pain in ankle-joints with swelling. Gait impaired due to the
defeat of ankle-joints. The axis of the upper and lower limbs is correct. Left side
thoracic scoliosis. During palpation there is edema and pain in the area of the ankle-
and -phalangeal joints. Valgus deformity of fingers of both feet. Functional
insufficiency of the joints of the first degree was found.
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Labs: CBC- leukocytosis (51.000/ul), thrombocytosis 674,100/ul, hemoglobin
(124 g/L).

Rheumatic tests: Table 1.

Electropcardiograpy (ECG): — a transverse chord to the middle third in the left
ventricular. EF — 66%. ECG signs of myocardial hypoxia. Heart rate — 56 bpm.

Orthopedic status: juvenile idiopathic arthritis, a polyarticular variant of the
lesions joints of the ankle- and shoulder- joints. Left-sided thoracic scoliosis.

Table 2.
Clinical features of arthritis
Pain syndrom Case 1 Case?2 Case 3
Localisation of pain | Monoarthritis Polyarthritis Polyarthritis
Movements in full volume | In full volume fat1gu§, morning
stiffness

Diagnosis. Juvenile idiopathic arthritis, a polyarticular variant of the lesions
joints of the ankle and shoulder joints. Sacrocudium arthroplasty, progressive course,
Left-sided thoracic scoliosis.

Discussion and literature review.

In this article we presented 3 cases of arthritis in children. Two of the three
patients represented were girls, but other researchers reported that SJIAand LA
develops equally often in both sexes [1,2,3].

We report here the case of a 9-year boy with signs of left knee arthritis that
appeared 3 months before the hospital admission, tick bite in anamnesis.

The most common symptoms of the disease associated with Lyme arthritis and
other infections are: symptoms of intoxication, including headache, fever/chills, pain
and arthralgia, muscle pain and rash [4].

Systemic symptoms, including myalgia and arthralgia, can accompany EM,
especially in Bb and Bg infections [5]. Hematogenous dissemination of bacteria
occurs within days to weeks following a tick bite; host-driven immune responses
often lead to specific symptoms [6]. The range of LA complaints ranges from
subjective joint pain to periodic bouts of arthritis, to chronic erosion joint diseases
[1]. Other studies showed the presence of similar symptom of disease onset leading to
misdiagnosis [4.5].

However, we made a differential diagnosis with Erythema nodosum (EN) in the
second patient. We report here the case of 7 years old girl, with complaints of the
appearance of erythema — painful nodules on (under the skin of the right ankle joint.
It should be noted that half of the examined children suffered from marked erythema
migrans. Arthralgia, febrilititis were the common features, but laboratory diagnosis
showed an increase in antistreptolysin O (ASO) titer and sialic acids. It is
characterized by the sudden onset of symmetric, painful, erythematous, nonulcerating
nodules primarily affecting the lower extremities. In western countries, streptococcal
infection is the most common cause of EN [7,8].

The third case differs from the other ones by the patient’s age, presence of
polyarthritis, fatigue, morning stiffness that is common for SJIA, and the onset of the
disease was with a fever of unknown origin, arthritis, but without typical rash.
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Evanescent rash occurred in 81% of patients with SJIA [9]. Typically, symptoms
appear within several years (as in our patient) following after infection agent. Clinical
features of the reported cases are shown in Table 2.

In our examinations, three patients had synovitis. Differentiation of LA, from
acute infection to chronic synovitis, can help in understanding the essence of not only
this form but other forms of chronic inflammatory arthritis, including rheumatoid
arthritis as well [11]. According to Norman GL, Antig JM., in 10% of Lyme arthritis
cases, in patients synovitis was developed despite antibacterial therapy [12].

As we can see from Table 1, a high level of ANA and high titer RF are the
markers of JIA is a chronic inflammatory disease in childhood that can lead to long-
term morbidities such as uveitis, osteoporosis, depression, poor pain control, and
even severe disability due to joint damage [13].

Taking into account an increase of acute-phase protein levels in 1st case was
found in patients with LA. Analysis of early LB-associated proteins found to be acute
phase proteins (C-reactive protein, ASL — O, as biomarkers of inflammation, which
can react in a few hours after borrelia enters the skin [9].

LA diagnosis usually needs a two-stage diagnostic approach of immunoassay
followed by confirmation assay or immunoblot [14]. The most sensitive antigen for
IgM detection is OspC B. afzelii, and 1gG — VISE respectively. [15].

The presentation of symptoms without proximity to the time of the tick bite can
lead to a delay in diagnosis. Delayed serology for Lyme disease may complicate the
diagnosis of arthritis, especially in endemic areas regarding Lyme disease.

Conclusion

1. LA manifested by increasing of body temperature, persistent monoarthritis,
Synovitis.

2. Serological studies (Elisa and Immunoblot) are determinate factors for
diagnosis verification even in case of the absence of epidemiological history:
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AOcTpakT. Becmynnenue. Knunuueckoe nposesnenue apmpuma Jlaima myasmu@dopmusl, 4mo
npu8ooOUm K mpyoHOCMAM PACNO3HABAHUA 3a001e8aHUll U MpeOyem UCKAIOYEHUs. OpYUX UHDeKyuil
U HeKomopbwle 80cnalumenbHulx 3abonesanuti. Llens. Paccmompenst mpu ciyuas apmpuma y oemeti
: Ha ¢poHe yKyca Kiewja, HOOYIAPHOU dpUmemvbl U CUCMEMHBIU T0BCHUTbHBIL UOUONAMUYECKUL
apmpum  (SJIA). Memoowl. H3yuenvl meduyuncue Kapmvl Oemel, J1abOpamopHvie U
uncmpymenmanvHvle ucciedosanus oemei, Ceponoeuveckue uccireooganus (Amanuser Elisae u
Immunoblot). Pezynomamul. [locne ob6cnedosanus 150 oemeui, Jlaim-apmpum (LA) Ovin
obnapyoicen 8 8,6% uz nHux. Jlatim apmpum xapaxmepusyemcs 8blCOKOU MeMnepamypou, CmouKum
MoHOApmMpumom u cuHoeumom. HM3yueHnas — aumepamypa noOKA3ana NocieoHue OaHHwle O
VAYYUeHUs NOCMAHOBKU OUASHO3A 0adice 8 Cryude OMmCYmMCmeuss SNUOeMUONOSULEeCKOU UCTOPULU.
Buot6oowt. [Ipesenmayusn 0ano2o KIUHUYECKO20 CYyUas U 00CYHCOeHUsE MOdtcem Oblmb NOE3HBIM OJisl
NOHUMAHUS KIUHUYECKUX ocobenHocmeli apmpuma Jlaiima, Kkomopvle omaudarom e2o om Opyeux
dopm apmpuma, a maxaice 014 YIyyuleHus pe3yibmamos J1eyeHusl.
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EFFECTS OF SARS-CoV-2 ON THE CARDIOVASCULAR SYSTEM
BJIMSAAHUE SARS-COV-2 HA CEPAEYHO-COCYAUCTYIKO CUCTEMY
Poliakova O.O/IIoasikoBa 0.0
cmyoenmka 2 Kypca
Kramar S. B. / Kpamaps C. b.
c.b.s. /. 6. H., Ooyenm
Dnipro State Medical University
Jnenposckuti 2ocyoapcmeeHHbll MEOUYUHCKULL YHUBEPCUMEm

AHHOmMayuA: KOPOHABUPYC Bbl3bl8aAem PO USMEHEHUl 68 OpeaHu3Me, KOmopvle GIUAiom Ha
cepoeyno-cocyoucmyto cucmemy. Hapywenue ceepmuvieaemocmu Kposu npusooum x 00pazo8aHuio
MUKPOMPOMOO8,  USMEHEHUe  IHCeCMKOCMU  COCYOUCMOU  CMEHKU  B8bl3bleaem  NO8bluleHUe
apmepuanrbHo20 0aBleHUs - U Mo IUb HeKomopbie u3z nocieocmsuti supyca. OcobenHo cepbe3no
KOBUO 61UseM HA 300P0Gbe 00l C YiHce UMEIOUUMUCA 3a001e8aHuaAMU cepoya U cocyoos. bonesnn
Modcem yXyouums CmabuibHoe COCMOsAHUe U npugecmu K Kpuzucy. B cmamwve paccmompenul
MEXAHUZMbI NOBPeACOeHUs MUOKAPOa, 8bi38anH020 SARS-CoV-2, komopule cesazanbl ¢ akmusayuetl
ACE?2 6 cepoye u KOpoHapHviX COCYOax.

Kniouesvte cnosa: cepoye, muokapo, xapouomuoyum, SARS-CoV-2, COVID-19, cepoeyno-
cocyoucmas cucmema, muoxapoum, ACE2.

Beryniienue.

B mactosimiee Bpemsi cepaedHo-cocyaucteie 3abosieBanusi (CC3) sSBISIOTCS
IJIABHOM MPUYMHON CMEPTHOCTH HAaceJeHUs B OOJBIIMHCTBE Pa3BUTHIX CTPAH MHUpA.
[To nanasiM BeemupHoi opranu3aiuu 3apaBooxpanenns (BO3) B mupe exxeroiHo ot
oonesneir cucrembl KpoBooOpamienus (BCK) ywmmpaer oxono 17 MUIIITMOHOB
yenoBek. B 2030 rogy ot CC3, B oCHOBHOM OT 00JI€3HEH cep/ila U MHCYJbTa, YMPET
okoJi0 23,6 MuTMoHa yenoBeK. [lo mporHozam, 3T 00JIe3HU OCTaHYTCSI OCHOBHBIMU
NpUYMHAMM  CMEPTH. AKTYyaJbHOCTb NPOOJEMBbI  XPOHMYECKOM  CeplIeyHOU
HEJIOCTATOYHOCTU O0YCJIABJIMBAETCS TAKKE TAKEIBIM MPOTPECCUPYIOIIMM TEUEHUEM
00JIE3HH M 3HAYMTEJIbHBIMU 3KOHOMUYECKMMHM 3aTpaTtaMu Ha jedenue. [Ipu stom B
oOmecTBeHHOM co3HaHuu CC3 He BOCIIPUHUMAIOTCSI CEPhE3HOM YTPO30M ISl AKUZHU
(B oTiauuMe, HAMpUMEpP, OT OHKOJOTMYECKUX 3a00JE€BaHUN) M MEIUIMHCKOE
COOOIIECTBO BHAWUT NPOOJEMY B TaKOM OTHOILIEHHMH COLIMyMa K JTOW TIpyIIe
Oone3neil. OnHako cHUTyalusi C pPAcIpPOCTPAaHEHHMEM HOBOM KOpPOHABUPYCHOMU
MH()EKIMU 3acTaBuiIa OOIIECTBO B3MJISIHYTh Ha akTyanbHOCTh CC3 ¢ HOBOTO pakypca:
JIOAM, CTpajarolue OOJIE3HSMHM cCepllla M KPOBEHOCHBIX COCYJOB, OKa3ajuCh B
rpynne pucka. Bo BceM mupe m B YKpawHe, B YaCTHOCTH, Ha HA4YaJbHOM 3Tare
pacnpocTpaHeHUs] BHUpyca Bpaud oOpaTWiud 0co0O€ BHHMaHHE Ha MalMEeHTOB,
CTpajnamux O00Je3HIMH cepaia. B momoOHbIx ciydasx uHduiupoanue SARS-
CoV-2 3HauuTENnbHO YXYJIIAET COCTOSIHUE CEpJilla M COCYJIOB TMAIMEHTa, YTO
MPUBOJMUT K OOOCTPEHUIO BOMPOCA JICUEHHUS MALUEHTOB C XPOHUYECKUMHU CEPACUHO-
COCYJIHUCTBHIMH 3a00JICBAHUSIMU U YBEITUYEHUIO BEPOSITHOCTH JIETAIBHOTO Ucxoaa.[17]

Takum 06pazom, SARS-CoV-2 He TOJIBKO BBI3BIBAET BUPYCHYIO THEBMOHUIO, HO
U UMEET CEepbE3HBbIE MOCIEICTBUS ISl CEPACYHO-COCYUCTON cUCTEMBbI. BOJIbHBIE C
CV (dakropamu pucka, BKJIIOYas MYXKCKOW TOJ, MOXKHUJIOM BO3PacT, CaxapHBII
analeT, TUMEPTOHHUIO, M OXKHUPEHHE, a TaKXKe MAlUeHThl ¢ ycTraHoBieHHbBIM CV u

e N
N

ISSN 2523-4692 105 www.modscires.pro

\Y



o
G e
=

B Ll
Modern scientific researches Issue 15/ Part 19 ﬁ‘

1epeOpoBacKyIIPHBIMUA 3a00JI€BaHUAMHU ObUIM OMpEAeNieHbl Kak 0C000 Ys3BUMbIC
IpyNmbl HACENEHHs C TOBBIIIEHHOW 3a00JIeBa€MOCTbI0 W CMEPTHOCTBIO TIpU
BozzerictBur o COVID-19. Bosiee Toro, y 3Ha4uTEIbHON YaCTH MALIUEHTOB MOXKET
Pa3BUTBCS TOBPEKIEHUE CEPIEYHBIX CTPYKTYyp B cBsisu ¢ COVID-19, wuro
IpelBElaeT TOBBIIICHHBII pPHUCK BHYTPUOOJIBHUYHOM cMmepTHOCTH. [lomumo
apTepHaIbHBIX U BEHO3HBIX TPOMOOTUYECKUX OCIIOKHEHUH, MPOSBIISIONIUXCS B BUJIE
OCTPBIX KOPOHAPHBIX CHMHAPOMOB M BEHO3HOW TPOMOO3MOOJIMU MHUOKApIUT UTPAET
BAXHYIO pOJIb y IAIIMEHTOB C OCTPOM CEPACYHOM HEIOCTATOYHOCTBHIO. Tak ke,
COOO0IIAJIOCh, YTO IIMPOKUU CIEKTp aputMmuil ocioxHser Teuenue COVID-19,
BKJIIOYAsl MOTEHIMAIbHbIE MNpOapUTMUUYECKUE 3(PPEKTbl MEIULIHUHCKOTO JICUEHHS,
HanpaBiaeHHoro Ha COVID-19 u cBszanHble ¢ HuM 3a0oneBaHusi. M3-3a
nepepacnpeeseHusi pecypcoB 37paBOOXPAHEHUsI AOCTYI K HEOTJIOKHOW MOMOLIH,
BKJIIOYasi penepy3uOHHYIO TEpaIuio, MOXKET ObITh OrpaHUYEH B 3aBUCUMOCTH OT
CEpbE3HOCTH SIUAEMHM Ha MECTHOM YpOBHE. ODTO emie Ooiblie ycyryossercs
PACTYIIMMH ONACEHHSIMU I10 MTOBOAY MO3JIHETO MPOSIBICHUS HEOTJIOKHBIX COCTOSTHUI
CEPJIEYHO-COCYAUCTHIX 3a00JIEBaHUM, TTOCKOJIbKY TMAIMEHThl 00ATCS 0OpaiaThecs 3a
MEIULMHCKON ITOMOIIBIO BO BPEMSI AH/IEMHH.

OcHoBHast 4aCTh.

COVID-19 o6ycnoieH HOBbIM betacoronavirus, opuIIMaILHO HA3BAHHOTO B
BO3 kak SARS-COV-2. KopoHaBupyc NpeICTaBISIOT cO00i 000JI04€UHbIE BUPYCHI
C ojHolenouyeyHod pubonykiaenHoBor kuciorod (PHK) c¢ BeicTtymamu Ha
MMOBEPXHOCTH, KOTOPHIE COOTBETCTBYIOT IMOBEPXHOCTHBIM IIMUIOBATHIM Oenkam.[1]
EcrectBennbim pesepByapom SARS-CoV-2, no-BuauMomy, ABISETCS JIETy4Yasl MbIIIb
Xpu3aHTema [2], HO IPOMEKYTOUYHBIN XO35IMH OCTAETCs HESICHBIM.

SARS-CoV-2 oueHb BUPYJIEHTEH, a €r0 CIOCOOHOCTH K MepeJaye BbILIE, YEM Y
npeabiaymero Bupyca SARS (Bembimka B 2003 r.), ¢ BBICOKOM YHMCIEHHOCTBIO
uHunpoBanHbix Joged (no wmwwumapaa PHK  komuit / M MOKpoTh)
JIOJITOCPOYHYIO CTAaOMJIBHOCTh Ha 3arps3HeHHbIX moBepxHocTsx. [3] Ilepemaua
MPOUCXOJIUT, B OCHOBHOM, IIyT€M KalleJIbHOTO paclpOCTPaHEHHUs, MPSIMOTO U
HEMpPSIMOTO KOHTAaKTa, a Tak:Ke MOXKET MepenaBaThCsl Mo BO3ayXy. NHKyOalMOHHBIHM
nepuo/ BUpyca coctapisier 2—14 quel (varie Bcero 3—7 JIHEH).

COVID-19 - 310 B nnepBy1o ouepeb pecnupaTopHoe 3a001eBaHue, HO Y MHOTUX
MAllMEHTOB TakKXK€ BBI3BIBAET CEPACUHO-COCYIAUCThIE 3a00JeBaHus, BKIIOYAs
TUIEPTOHUIO, OCTPOE CEPJIEYHOE MOBPEKACHUE U MUOKAPIUT.

[4] Crenka cep/iia Kak MBIIIEYHOTO TOJIOTO OPTaHa COCTOUT U3 TPEX 00O0JIOUEK:
BHYTPEHHEW - DHJIOKApAa, CPEAHEH MBIIMIEYHOW - MMOKap/Aa, BHEIIHEN — 3MHUKAPJA.
Cepane OKyTaHO CHapyX W NapUETAIbHBIM JIMCTKOM CEPO3HOM OOOJOYKHM Ccepala
(mepukapaoM), KOTOpPBIA MEPEXOJUT HA HAPYKHYIO TOBEPXHOCTh CEpJlla, HE
IpephIBasiCh, U (HOPMUPYET BUCIEPATbHYIO IIACTUHKY CEPO3HOM 00OJOYKH cepala
(anukapa). Mexay NpUCTEHOYHOW M BHYTPEHHOCTHOM IJIACTUHKAMH CEPO3HOIO
0o00JIOYKH  cepAaua  MMeeTcss  HeOOJIbIIoe  WICJIEBUAHOE  MPOCTPAHCTBO
(mepukapauanbHas MoJIOCTh), 3aMI0JIHEHHOE, TPUMEPHO, 15 MII CepO3HOM KUIKOCTH.

Muokapa (myocardium) siBJISIETCSI caMOW TOJICTOM CpeaHeil 000J0YKOM CTEHKH
ceplilia, MOCTPOCHHBIA W3 MOIEPEUYHO-IIOJIOCATON CEPACYHOU MBIIIEYHOU TKAHMU.
Muoxkap COCTOUT U3 ABYX THUIIOB MBIIIEUYHBIX KIETOK - KapIMOMHUOLIMTOB: TUITMYHBIX
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WIM  COKPATUTEJBHBIX  KapAUOMHMOLIUTOB, W  AaTUIHMYHBIX WIA  BEAYLIUX
KapAHNOMHUOIIMTOB, KOTOPbIE 00ECIeunBaeT aBTOHOMHYIO paboTy cepaua. Cepaedynast
MBIIIIA [OCTPOCHA W3 MBIMIEYHBIX BOJOKOH, KOTOpPBIE aHACTOMO3UPYIOT MEXIY
co0oif, o00pa3ys cBOeoOpa3Hyl0 MHOTOMEpPHYIO CEeTKy. MEeXIy MBIIICYHbIMU
BOJIOKHAMHM PpPa3MEUIEHbl CJIOHW PBIXJIOW COEIMHHUTEIBHOM TKaHU C COCyAaMu H
HepBaMH. Takas KOHCTPYKIMS CEpAEUYHON MBIl 00eCleYrBaeT €ro (PyHKIIHIO.
CepaeuHble MBIIIEYHBIE BOJOKHA COCTOST M3 COKPATUTEIBHBIX (TUIUYHBIX)
KapJMOMHUOLIUTOB. OJTH KIETKM HMEIOT NPSIMOYTroJibHYI0 QopMy (C OOKOBBIMU
orpoctkamu), anuHoMl 50-120 Mxkm u amametpoM 15-20 MKM, a CTpyKTypHas
OpraHu3alMsl UX COKPATUTEIBHBIX AJIEMEHTOB MPUHIMUIIAAIBLHO HE OTJIMYAETCS OT
MOMNEPEYHO-TIOJ0CATIX  BOJIOKOH CKEJIETHBIX MbImi. [J{1s  cokpaTUTeNbHbIX
KapJAMOMHOLIUTOB XapaKTEePHbI CIEAYIOLIME CTPYKTYPHBIE IPU3HAKHU: COAEPKAT OTHO
WM JBa A]lpa, PACIOJOXKEHHbIE B ILIEHTPE KIETKU; COEAUHSSACh MEXIy CcOOOH,
KapAMOMUOLIMTEI 00pa3yroT BCTaBHBIE TUCKU, HA THCTOJIOIMUYECKHUX Cpe3axX HMEIOT
BUJl TEMHBIX IOMNEPEUYHBIX IOJIOCOK. DTU MEXKKIETOYHBIE COEIWHEHHUS, WMEIOIINE
CTYIEHYAThIl NMPOQUIb, COCTOAT U3 JIECMOCOMHBIX KOHTAKTOB, HEKCYCOB U 30H
CIIMIIaHUS.

ToHUallMM sBIsIETCS MHOKapA MpeAcepAuil, €ro TOJIIMHA paBHA 2-3 MM.
TonmmHa MUOKapAa MpaBoro KeiyJI04YKa B3pOCIOro YeJIOBEKa B HOPME COCTaBIISET
5-8 MM, a JI€BOM, B TOM YHUCJIE MEXKKETYI0YKOBOU mneperopoku - 10-20 Mm. IT1o #
HNOHSTHO, MOTOMY YTO MBILIIIBI JIEBOTO KEIYyJOUYKa BBIMOJIHSAIOT OOJIBIIYIO0 padoTy,
oOecreunBasi KpOBOTOK B OOJIBIIOM KpPYre KpOBOOOpAILIEHHUS.

AHaToMU4YecKol OCOOEHHOCTBIO MHMOKapAa SBJISETCA TO, YTO MEXKIY
MBIIIEYHBIMU  000JIOYKAMHM MPEICEPAHM M JKEIyJA0YKOB pa3MeIleHa IJIOTHAsS
BOJIOKHUCTAs] COCAMHUTEIbHOTKAHHAS IUIACTUHKA - CBOEOOpa3HbId '"MATKUI
(BOJIOKHHCTBIN) cKeneT" cepaua, OT KOTOPOro OTAENIbHO OepyT Hayauo MbIILIECYHbIE
BOJIOKHA MpEICEepAMA M KEIyJIoukoB. HapyHOMYy ypOBHIO 3TOH IIJIJACTUHKH
COOTBETCTBYET BeHeuHass Ooposna. brnaromaps 3TOH COEIMHUTENbHOTKAHHOU
IUTACTUHKE, MBIl IPEICEPANN U KEITYJOUKOB COKPAILAIOTCS OTAENBHO. [7].

Ennokapa npeacraBisieT BHYTPEHHIOW 000JI0UKY cepala, Kotopas GopMUpyeT
CYXOXXWIbHBIE XOPABI, KJIAIlaHbl CEP/LA, BBICTHIIAET MUOKAP/.

MuokapIuT — 3TO BOCHAJIUTENBbHOE 3a00JEBAHUE MBILICYHOTO CJIOS CEpAla,
0OyCIJIOBIIEHHOE HENOCPEICTBEHHbIM WJIM OIOCPEJAOBAaHHBIM 4Ye€pe3 HMMMYyHHbIE
MEXaHU3MBbl BO3JICHCTBUEM WH(EKINU, MapasuTapHON WM MPOTO30MHON WHBA3HH,
XUMUYECKUX U (PU3HYECKHUX (DAKTOPOB, a TAKKE BO3HUKAIOLIEE MPH AJVIEPTUUYECKUX,
ayTOMMMYHHBIX 3a00JI€eBaHUSAX U TPAHCILIAHTAIIMH CEep/LIa.

MaxkpocCKOIUYeCKd OTMEUaeTcsl JOKalbHAas JUiIaTalus WIH TUIEPTPOPus
MHUOKap/ia JIEBOTO IKEIyAO4yKa, I[OJIOCTh JIEBOTO JKEMyJ04Yka MOXET ObITh
HOpMaJIbHBIX pa3MepoB. OTmeuaercs ApsOIOCTh MHOKapAa, MeCcTpoTa PUCYHKa Ha
paspe3e BCIEACTBHE BOCHAIUTENBHOIO MH(pUIbTpara. [Ipu XpOHMYECKOM TEUEHUU
MHUOKapIuTa  XapakTEpPHbl  3aMECTUTENIbHBII  MHTEPCTHULMAIBHBIN  QuoOpo3,
runeptpopuss € y4yaCTKaMU JECTPYKLUMHU  MBIIMIEYHBIX BOJIOKOH, OYaramu
MHTEPCTULUAIBHON MH(DUIBTPALlMY MOHOHYKJIEAPHBIMU KJIETKAMH, HAJUYUE TSDKEU
IPaHyJISIHMOHHOW M (UOPO3HONW TKAaHU. MUKPOCKOIUYECKH BBISBISIOT HAapyIICHHUE
CTPYKTYpPhl M B3aMMHOTO PACIOJIOKEHUS KapAMOMHUOIMTOB, XAPAKTEPHO HAIUYME
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JTUMQPOTUCTHOLIMTAPHBIX MHPUIBTPATOB c HEOOJIBIIINM KOJIMYECTBOM
IUTA3MAaTUYECKUX KIETOK B HMHTEPCTUIMATBHONW TKAaHW, JECTPYKIHS MBIIICYHBIX
BOJIOKOH  pa3jMYHOW CTENEHH W  HMHTEPCTUIHAIBHBIA  OTEK,  JICMO3HTHI
UMMYHOTJIOOYJIMHOB Y KOMIUIEMEHTa B CapKoJeMMe ¥ HWHTEPCTHIUU C
MOBPSXKJICHUEM DJHAOTeINs KamwuiapoB (puc.l). HalmiomaeTcss MmOTHOKpOBHE
COCYZIOB MUKPOIIMPKYJISITOPHOTO pyciia, Clia3M apTepHoJ, Mape3 KaluuisipoB U BEH,
SPUTPOLIUTAPHBIE CTa3bl U (PUOPUHOBBIE MUKPOTPOMOBI, HAPYIIAETCS COCYAHUCTAs
MPOHUIIAEMOCTh U Pa3BUBACTCS OTEK CTPOMBI. DJIEKTPOHHO-MUKPOCKOIINYECKUE H
TUCTOXMMHUYECKAE WCCICOBAHMS  BBIABISIOT  HAPYIICHHE  YJIBTPACTPYKTYPHI
MHUOKap/ia, TMOBPEKICHUE MHUTOXOHIPHUHA, YMEHBIIEHHE KOJMYECTBA TpaHy
TJIMKOT€HA B MBIIIEYHBIX KJIETKaX, HApyIICHHE MPOIECCOB YTHUIIU3AINH TITFOKO3bI U [3-
OKHCJICHUS KUPHBIX KUCIIOT.

KapaunomuouuTsi B TnneprpodupoBaHHble ®ubpos npu NKMN
HOpMme KapAMOMHUOLMTBI
Puc.1 I'mcronornyeckuii npenapar KapaAuoOMHUOIUTOB B HOPMeE U NPH
KApAMOMHUOIATHH.
https://thepresentation.ru/medetsina/kardiomiopatii-klassifikatsiya-kmp

Mopdonornueckuii  BapuaHT MHOKapAMTa CBSi3aH C  BBI3BABUIMM  €r0
ATHOJOTHYEeCKUM (hakTopoM. [IpeobnanaromuM THIIOM KJIETOK B BOCHAJIUTEIHLHOM
MHQUIBTPATE MPU BUPYCHOM MHOKAPAUTE SBISIOTCSA TUMPOUUTHI (puc.2). [8]
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Pnc 2 CJIeBa HOpMAJIbHAS mcmnomqecxaﬂ RaanHa, namnomqecxne
U3MeHeHHsl OTCYTCTBYIOT. CnipaBa — runeprpouyeckasi KapAUOMHONATHSI.
https://thepresentation.ru/medetsina/kardiomiopatii-klassifikatsiva-kmp
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Muokapautr nosiBisiercst 'y naimueHToB ¢ COVID-19 depe3 HECKOJIBKO IHEHN
II0CJIE HayaJla JINXOPaJKH. JTO yKa3bIBAET HA MOBPEKIECHUE MHOKAp[a, BHI3BAHHOE
BUPYCHOI HH(peKkuuen. MexaHn3Mbl NOBpPEXACHUS MHOKapAa, BbI3BaHHOTO SARS-
CoV-2, moryT ObITh cBsizanbl ¢ aktuBanueil ACE2 B cep/iie 1 KOpOHApHBIX COCYIax.
[5] HpixarenbHass HemoctaTodHocTh W rumnokcuss npu COVID-19 takxke moryt
BBI3BIBATh MOBPEKIECHNE MUOKapAa, 1 HUMMYHHbBIE MEXaHU3MBbI BOCIIAJICHUS] MUOKap/a
MOTYT OBITh OCOOCHHO BaxkHBI. [6] Hampumep, moBpexaeHue cepjiiia MPUBOIUT K
aKTUBAILIUU BPOKJIEHHOTO UMMYHHOTO OTBETa C BBICBOOOKIEHUEM
IPOBOCHATUTENBHBIX [IUTOKMHOB, @ TaKXK€ K aKTUBAIIMM MEXaHU3MOB aJalTUBHOIO
ayTOMMMYHHOT'O TUIIA TIOCPEJCTBOM MOJIEKYJISIPHOU MUMHUKPHH.

BocnanutenpHble MeXaHU3Mbl M aKTHUBAIlMs HWMMYHHBIX OTBETOB JIeKaT B
OCHOBE IIMPOKOT0 CHEKTpa CEepJACYHO-COCYJIUCThIX 3a00JeBaHUM, BKIIIOYAS
aTEepOCKIIEPO3, CEPJICUHYI0 HEAOCTATOYHOCTh M TUIEPTEH3UIO. [9] DTO HapyuieHue
PEryJIsilIuu MOKET UMETh pasznuuHyto creneHb npu COVID-19. Bo-nepBbix, eie
oauH penentop, yepe3 KoTopblii SARS-CoV-2 MOXeT NpOHUKATh B KJIETKH, - 3TO
kinactep auddepenuupoBku 209 (CD209 - xnactep auddepennuanuu 209). [10]
CD209 »skcnpeccupyercss B Makpodarax, CIOCOOCTBYIOIIMX HHBAa3WHM BHpyca B
UMMYHHBIE KJIETKH cepaua U cocyaoB. UTo emie 6ojiee BaXXHO, B TSKENbIX CIydasx
COVID-19 cucremMHOE ITOBBIIIIEHHE MHOTHX IIUTOKUHOB, BKiItodas IL- 6, 1L- 2, IL-7,
IPaHyJIONUTAPHBIN KOJOHHECTUMYIUpYomui dhakTop, xemokuH 10 ¢ motuBom CXC
(CXCL10 ), nurang 2 xemokuHa (MotuB CC) u ¢akTop HEKpo3a OMyXOJu-o,
HaOmonanuch y cyonektoB ¢ COVID-19 | [11] 4To COOTBETCTBYET XapaKTEPUCTUKAM
CUHJIpoMa BbICBOOOXIeHUS IUMTOKMHOB ( CRS ). V3MmeHeHue mnNpoHUIIAEMOCTH
COCYZIOB MOXKET IIPUBECTH K HE KapJAMOT€HHOMY OTEKy JieTkuX M BbI3BaTh OP/IC, a
TaK)Ke MOJMOopranHyro auchyHkuuto. Hakonen, ObUI0 MOKa3zaHO, YTO apTepHalIbHAS
TUMEPTEH3Usl CBSI3aHA C HUPKYJIUPYIOMUMH JTuMbonHUTaMU y manueHtoB [13] u
mucpynkiuet  T-numporuros CD8 ¢ pa3BuTHEM  CepAEUHO-COCYIUCTHIX
3a0oneBanuit. [14] CD8 T-kieTkd SBASIOTCS OMOPOM  MPOTUBOBUPYCHOTO
UMMYHUTETA, OITOMY UX AUCHYHKIUS MOXET CAeNIaTh OpraHu3M He 3PGEeKTUBHOM
MUIIEHBIO JJ151 THOUIIUPOBAHHBIX BUPYCOM KIJIETOK.

bonau wnu ctecHeHUs B IpyJld 4acTO BCTPEUAIOTCS y MAIMEHTOB C AKTHBHOM
uHpekueit COVID-19. O6b14HO KOBHUJT TIJI0XO0 JIOKAJTHM30BaH U MOXKET OBITh CBSI3aH C
OJIBIIIIKOM M3-3a OCHOBHOM MHEBMOHHUU. CBsi3aHHas TIIyOOKasi TUIIOKCEMUSI BMECTE C
TaXUKapauell MOXXET MPUBECTH K OOMM B TPYIU M DIIEKTPOKAPAUOTpaPUUIECKUM
M3MEHEHUSIM, YKa3bIBAIOIIMM Ha WIIEMHUIO0 MUOKapaa. Eciu Onomapkepbl H3MEHEHHI,
MOJKHO Tpeanoynokutb nHPapkt muokapaa (MM) 2 tuna. Ognako nanuentsl ¢ OKC
UCHBITBIBAIOT 0OJiee THUMHMYHBIE CHUMIITOMBI, CBA3aHHbIE ¢ wumemue. Hamuune
unpexunn COVID-19 moxet 3atpyauuth AuddepeHnnanbHblid T1arHo3, MOCKOIbKY
MOTYT HIPHCYTCTBOBAaTh OJBIIIKA M PECHUPATOPHBIE CHMITOMBI, KOTOPBIE MOTYT
MPEAIIECTBOBATh UM YCKOPATh CEPACUHbIC TPU3HAKU U CUMIITOMBI.

HNmeercs odeHb OrpaHWYEHHAs JHUTEpaTypa O BO3HUKHOBEHUHM apUTMHUU B
koHTekcTe  uHpekuuu  Bupycom  SARS-CoV-2. B wuccnenoBanum 138
rocnuTaau3upoBaHHbIX mnamueHToB ¢ COVID-19 B VYxane aputmus Oblia
3apeructpupoBana y 16,7% ot o01ero yrcia naiueHToB MOCTYUBIINUX B OT/JEJICHUE
WHTEHCUBHOW TEpaNMM, XOTs aBTOPHI JOMOJHUTEIBHO HE ykazanu ee tum. [15] B
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HoceAyIoLEl MyOJuKaluy TOro K€ yUpeKIeHUs keayoukoBas Taxukapaus (OKT)
/ dubpmmmsamust xkenynoukoB (DXK) Oplma ommcaHa Kak OCIOXKHEHHE OO0JIC3HU
COVID-19 y 11 wu3 187 nanuentoB (5,9%), mpuuyem 4YactoTa BCTPEYAEMOCTH Y
MalMeHTOB C TMOBBIIEHHBIM TpomoHuHoM T. [16] OpHako KpynHeiiee
oOcepBaloHHoe uccienoBanue B Kutae ¢ yudactuem 1099 manuentoB u3 552
OOJBHHUII HE CcOOOImMIO0 00 apuUTMHHM. [HUIOKCEMUS U CTaTyC CHUCTEMHOIO
TMIIEPBOCHIAJIEHUSI MOTYT NPUBECTH K HOBOMY Hauaidy (UOPMILIALUU TpeAcepAuii
(®II), xots onmyOIMKOBaHHBIX JaHHBIX TOKa HET. TeM He MeHee, BA)KHOE BHUMAHHE
ClelyeT YAENSITh YIPaBICHUID PUTMOM (B3aMMOJECHCTBUE JIEKApPCTB C JICUEHUEM
COVID-19) 1 aHTUKOAryJISHTHOM TEpaIruH.

Knuuuueckue nposBienuss Opaau- wim taxuaputMuil B kourekcre COVID-19
HE OTIMYAlOTCAd OT paHee OINUCaHHbIX (T. €. cepauedueHue, OJblllKa,
rOJIOBOKpY>KeHUE, 001b B Tpyau, OOMOpPOK U T. 1.). OJHAKO €CTh ONAaceHus, 4To B
peruoHax, TA€ OSOHAEMHUS PpPacHpoCTpaHUIach, B OOJIbHHULAX 3HAYUTEIBHO
COKpPaTUJIOCh KOJIMYECTBO OOpaIlEHU 3a HEOTIOKHBIMU KapAHOJIOTMYECKUMU
ciayx0amu. HeoOXoAMMO BBISICHUTB, SIBISIETCS JIU OCHOBHAs NMPUYHMHA OMACEHHUEM
BHYTPUOOJBPHUYHOTO  3apa)X€HHs, pe3yJbTaTOM Mep  CaMOU3OJSLIUU WU
IIEPEHACHIILEHUEM OTIEICHUN HEOTII0KHOW MOMOILY U MAIIWH CKOPOW MOMOILH.

BriBon:

Bupyc SARS-CoV-2 cnocoGeH BbI3bIBaTh CEPJICUYHYIO MATOJOTHIO0, HETAaTUBHO
BIIUSET Ha (PU3MOJOTMYECKHE MapaMmeTphbl cepAla. OTH HU3MEHEHUS BbI3bIBAIOTCS
BOCIAJIUTENBHON PEAKIIMEN WM )K€ MOABIISIIOTCS B pe3yJIbTaTe BOSHUKHOBEHMSI oyara
B cepaeuHor Mmbiie. CrennanucTsl BBIASIWIN ABAa BUAA CEPIACUYHBIX HApyUICHHH,
CBA3aHHBIX C KOpoHaBHpycoM. Ilpu mnepBOM OHMArHOCTHpPYETCS CepAeHHAs
HEJOCTAaTOYHOCTh. [Ipm BTOpOM — apuTMHs, BO3HUKArOIas B pe3yJibTaTe npHema
MpenapaToB JIs JIeueHUs1 MH()EKIUY.

[To mpuunHe HOBU3HBI 3a00JIEBaHUS TIOKa HEU3BECTHO, BIUSET JIM KOPOHABUPYC
Ha CepJlle B OTAAJICHHON IIEPCIEKTHBE.
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Abstract: The coronavirus causes a number of changes in the body that affect the
cardiovascular system. Violation of blood clotting leads to the formation of microthrombi, a change
in the rigidity of the vascular wall causes an increase in blood pressure - and these are just some of
the consequences of the virus. Especially seriously, covid affects the health of people with pre-
existing diseases of the heart and blood vessels. Illness can worsen a stable condition and lead to a
crisis. The article discusses the mechanisms of myocardial damage caused by SARS-CoV-2, which
are associated with the activation of ACE?2 in the heart and coronary vessels.

Key words: heart, myocardium, cardiomyocyte, SARS-CoV-2, COVID-19, cardiovascular
system, myocarditis, ACE2.
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Anomauia. Cmamms npuceauena po3pooyi Memooukyu OnpPoOMIiHeHHs POMOBOI NOPOICHUHU
yavmpaghionemom npu ue0moGienHi 3yOHUX KOHCIPYKYILL.

Knrwuoei cnoea: ynompaghionem, onpomineHHs. MemoOuKkda, pmymHo-Keapyesa Jjidamnd,
nayieumu, my6yc, mexHika Oe3neKku, 6i0OumMKU, adanmayis, MIKpoopeaHizmu, Oiocucmema,
MiKpobioyerno3 pomoegoi noposcuunu, pH pomosoi piounu, inoukamopui nanipyi, ayeu, KUciomu,
pisHosaza biocucmemu, He3HIMHI Ma 3HIMHI KOHCMPYKYIL 3YOHUX npome3is.

Beryn.

Hacenennss Ykpainu norpelye oOpTONEIUYHOI CTOMATOJIOTTYHOI JIOMOMOTU Yy
80% BumaznkiB. [1] Aune, 3yOHI KOHCTpYKUIi Il 3amimieHHs JedeKkTiB 3y0iB 4u
3yOHUX PAMIB, € Uy>KOPITHUMU JJI1 POTOBOI MOPOKHUHU MAIllEHTa Ta HOTO OpraHi3My.
Sk, BiIOMO, Y POTOBiil MOPOXKHHHI ICHy€ piBHOBara pi3HUX (PakToOpiB: aHATOMO-
(GyHKIIOHATBHUX, O010XIMIYHUX, MIKPOOI1OJOTTYHUX, (PI3UKO-XIMIYHMX Ta i1HIUX. L1
dakropu 3a0e3MeuyloTh SKICHE (DYHKIIIOHYBaHHS BCIX CKJIQIOBUX POTOBOI
MOPOXXHUHM, KPIM TOTO y KOXXHOTO IHIWBIIyMa iX CITIBBIIHOIICHHS 1H/IUBIAyajbHE.
[IpoGnema mopyiieHHs piBHOBaru 010CHCTEMH MOPOKHUHU POTA € aKTyaJIbHOIO JIs
CTOMATOJIOT1i ChOrOAHs. AJKe, MpU NPOTE3yBaHHI 3y0iB YW 3yOHHX psIiB
BUKOPHCTOBYIOTHCSI Pi3HI BIIOUTKOBI Marepiaiu, JOMOMikKHI (JIOXKKH T OTPUMaHHS
BIIOUTKIB), MaTepiay 3yOHUX MPOTE3IB € HE NPUPOAHUM [Jii OpraHizmy, IIo
NPUBOJIUTH JI0 TMOPYLIEHHS CTaJOi PIBHOBArd MIKPOOIOTH POTOBOI MOPONKHUHHU.
MoxyTh BUHUKATU pI3HI BIAYYTTS HerapasiB. [2] ¥V mopoXHUHI poTa BUSBUIIU Bij
700 mo 1000 piznux Mikpooprani3mib. [3] Bimomo, 1o ckiag Mikpohaopu pi3HUTHCS
3a BIKOM, OCKUJIbKH POTOBA MOPOYKHUHA BIJIPI3HIETHCS CIPUSITIUBUMHA YMOBAMU IS 11
po3MHOXKeHHs. bionoriuna piuHa pOTOBOI MOPOKHWHU TAIIEHTIB BIA3HAYAETHCS
HASIBHICTIO MATOT€HHO1 MIKpPOOIOTH: BIPYCIB TPHILY, Teprecy, TOCTPUX PECIipaTOPHUX
3aXBOPIOBaHb, OakTepii qudTepii, TyOEepKyIb03y, CTPENTOKOKIB, CTApIOKOKIB, TPUOIB,
Tomno.[4-5] HaiiOuibil KOHTario3Ha 4YacThHa MIKPOOIOTH, IO KOHTaMIHYE BIIOUTKHU
MPOTE3HUX JIOXK TMAIIEHTIB, SIK MPABWJIO, PE3UCTEHTHA 0 BIUIMBY 3HE3apPaKyHOUHX
3ac00iB. BimOMTKM MPOTE3HMX JIOXK MAlLI€HTIB TICHO KOHTAKTYyIOThb 3 O10JIOTTYHUMHU
piiMHAMH B POTOBIM TMOpPOXHMHI, 1 3a3BHYail SABISIIOTECS OO0'€KTOM Tiepenadi
iH(eKIiiHOro (pakTopy BiJl MALIEHTIB JI0 JIKapiB-CTOMATOJOrIB, 3yOHHUX TEXHIKIB,
0OCITYyTOBYIOUOTO MEPCOHATY 3yOOTEXHIUHUX JIabopaTopiil Ta 1HIIMM mailieHTaM. IcHye
BEJMKA KUIBKICTh 3ac00IB 1 CHOCOOIB JEKOHTaMiHAIlil BiJIOMTKIB, CTOMATOJTTYHUX
IHCTpYMEHTIB. Mu cipoOyBaiy MiAIATH 10 iCHYr040i mpobieMu 3 iHmoro 6oky. Bee, 1o
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BBOJMTHLCS T4 BUBOIUTHCA 13 POTOBOI MOPOXKHUHHU MPOXOAUTH CIIEILalIbHY 00poOKy. Aie
camMa pOTOBAa TOPOXKHMHA 13 BCIEI0 CBOEK MIKPOOIOTOIO, 3aJIAIIAETHCS I03a YBaroro
¢axiBiriB. Mu 3arrponoHyBaid METOIUKY 0OpOOKH pOTOBOT TOPOKHUHHU CTOMATOJIOTIHHUX
MALIEHTIB  yIbTPa(ioieTOBUM OMPOMIHEHHSM IPU TMPOBEICHHI CTOMATOJOTTYHUX
BTpyYaHb.[6]

Merta pociaigxeHHsi: po3poOKa METOIUKU YIbTPadioneToBOro OMPOMiHEHHS
POTOBOT MOPOKHUHU CTOMATOJIOTIYHUX TAI[I€HTIB MPU MPOBEIECHHI CTOMATOIOTIYHUX
BTPYYaHb.

O0’eKT I0CTiTAKEHHS: TAI[IEHTU OPTONEANYHOTO BIAAUICHHS, K1 3BEPHYJIUCH B
OpTOIEIUYHE BIIJIIJICHHS Ta HaAaJId 3roAdy sl OOpOOKM TOPOKHUHU poOTa
yIbTPa(ioJE€TOBUM ONPOMIHEHHSM Ta BUMIPIOBaHHS PH-pOTOBOi MOPOKHUHU TPH
BUT'OTOBJICHHSI HE3HIMHUX 3YOHUX KOHCTPYKIIiil.

MexaHi3M aii Ta 00J1aJTHAHHS.

Posrnsimemo  netanbHime — ynbTpadioneToBHl  MeTOA:  yJIbTpadioseToBe
OakTepUIIMHE BUIPOMIHIOBAHHS € JII€BUM TPOPUIAKTUYHUM  CaHITApHO -
MPOTUETIIEMIYHUM 3aCO00M, CIPSMOBAaHUM Ha TPUTHIYEHHS >KUTTEIISIIBHOCTI
MIKpOOPTaHi3MiB B TOBITPSHOMY CEpEIOBHINI 1 HA TMOBEPXHSAX MpHUMIIIEeHb. BiH
BXOJIUTh JIO YHCIIa 3ac00iB, MmO 3a0€3MedyloTh 3HWKEHHS pPIBHS TMOIIMPECHHS
iHQeKmIMHUX  3aXBOpPIOBaHb, JIONMOBHIOE OOOB'I3KOBE  JOTPHMAaHHS  JIIOYUX
CaHITapHUX HOPM 1 MpaBwil. 3HE3apPaKECHHS YIbTPa(ioJeTOBUM BUIPOMIHIOBAHHIM
NPOBOJUTHCA  LUIIXOM  BHKOPHUCTAHHS  OaKTEpULIMIHUX  ONPOMIHIOBAYiB.
bakTepuiaHi  ONpOMIHIOBaYl MO KOHCTPYKIIi OyBalOThb HACTIHHI, CTEIbOBI,
MEpEeCyBHI, €KpaHOBaHI 1 peuupkyJsamiiiHi. HeekpaHoBaHI  JT03BOJISIETHCS
3aCTOCOBYBaTH TUIbKM 3a BIJICYTHOCTI JIIOAEH, €KpaHOBaHI - KOPOTKOYacHO (HE
Outblie 15 XB) y NPHUCYTHOCTI JIOAEH, @ PEUUPKYIISLINHI - HEOOMEXKEHU Yac 3a
NPUCYTHOCTI JroAed. ONTUMaJbHUMHM HHHI CJ1J BHU3HATH PELUPKYJIALIIHI
ornpomiHtoBaul Tumy "Jle3ap", BUKOpPHCTOBYIOUI O€3pTyTHI 1 O€3030HOBI JIAMITH
"Phillips". MoXIuBICTh PEHMUPKYJSII] MOBITPS BeA€ 1O SAKICHOTO TMOJIIMIIEHHS
BHYTPIIIHHOTO CEPEIOBHUIIA TPUMIIIEHB, X0Ua CaHallll MOBITPS JOCITTH HE BIAETHCS.
VYabpTpadioneroBe BUIPOMIHIOBaHHsS 3abe3neduye edeKTHUBHE 3HE3apaKEHHS TUIbKU
YUCTOTO0 HE3AMUJICHOTO MOBITPS 1 YUCTUX MOBEPXOHb. OJIHUM 3 OCHOBHUX MOMEHTIB
3aCTOCYBaHHS OaKTEpULIMJIHUX JIAMI € KOHTPOJb 3a TEPMIHOM CIY>KOW JamIu.
3acTOCyBaHHS JIaMIl BIJKPUTOTO THUIYy 3 MPOCTPOUYECHUM TEPMIHOM MPUIATHOCTI
HETraTHBHO BIUIMBA€ Ha 37]0POB'S MEPCOHANY 1 MPU3BOAUTD 0 BUPOOJICHHS YNHHHUKIB
CTIMKOCTI 10 aHTUO10THKIB 1 Ie3iHPeKTaHTa 3 00Ky MIKPOOPTaHi3MiB.

Mu mnpoBomuiaM JOCHIKEHHS Ha Kadempi OpTOMEAUYHOi cToMaTtosorii |1
XMAIIO, ska o6aszyerscss B KHII OCII XOP (xomyHallbHE HENPUOYTKOBE
HiANPUEMCTBO O0JIacCHa CTOMATOJIOTIYHA TOJIKIIHIKA M. XapkoBa XapKiBCbKOi
Mmicbkoi Pagu) 3a momomororo ynbTpadioneToBOro CTaliOHAPHOTO OIMPOMIHIOBada
JUIS. BEPXHIX JUXAJbHUX NUISIXIB Ta MOpokHUHU Byxa OY®Ony-"EMA-E”, skuit
BMIILYE OJHY PTYTHO-KBapleBYy JIaMIly BUIIPOMIHIOIOUY 3 TMPOMEHEM HIMPOKOIrO
niara3ony (240......320um). Llei onpominioBau yibTpadioneroBuit OYdny EMA-E
BCTAHOBIIOETHCST B (i3l0TepaneBTUUHUX KabiHETaX 1 JI03BOJIIE MPOBOIUTH
IpOLEAYPY OAHOYACHO YOTHUPHOM marlieHTam. [Ipuman ciayXuTh A OMPOMIHCHHSI
yIbTPa(ioNE€TOBUMU MPOMEHSMU BEPXHIX JUXATbHUX IUIAXIB 1 MOPOXHUHU ByXa.
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Jlxepenom  yiabTpadioeTOBUX TIPOMEHIB € PTYTHO-KBaplieBa Jammna. TyOycu
PETYNIONIOITECSL MO BHCOTI, a J3€pKaja JOMoMaraiTb BUOpaTH MpaBUIIbHE
MOJIOKEHHSI TyOyca marieHToM. € KpOHIUTEHHH il BCTAHOBJICEHHS PO3AUIOBUX
TKAaHUHHUX IMTOPOK MK TyOycaMu.

Mu nocnimxyBanu pH-poToBOi MOpOXXMHU (32 JOMOMOTOIO TECT-CMYKOK BIJ
¢bipmu- BupoOHuka «Jlaxema» (Yexis pH 0-12)) y mamieHTiB , sIKi Jajiud 3rojxy Ha
TOCIIKEHHS, IO TOYaTKy poOIT, MOTIM B mporeci poboth (o Ta micis
npemapyBaHHs 3y0iB, Tepe] MpUMIpKaMH Ta IIEMEHTYBaHHSM YW HaKIaJaHHIM
3yOHUX KOHCTPYKIINA Ta MPU3HAYAIU KOHTPOJIbHI BIABIAYBaHHS MIiCJIsI BUTOTOBJICHHS
3yOHUX TpoTe3iB). . BusABWIM 3HWKEHHS 3MEHIICHHS CTPOKIB ajanTamii 10
CTOMATOJIOTIYHUX KOHCTPYKI[IH y MAII€HTIB, SIKUM MPOBOAWIA ONPOMIHEHHS! POTOBOI
MOPOKHUHU yibTpadioneTroM. MU MNPOMOHYEMO 3aCTOCYBaTH yIbTpadioleTOBHIA
CTalllOHApPHUI OMPOMIHIOBAY JJIsl BEPXHIX JUXAIbHHUX IUISAXIB Ta MOPOKHUHU ByXa
OY®uy-’EMA-E”, sxuii € y 0araTbOX CTOMATOJIOTIYHUX THOJIKJIIHIKAX 3
BuIUICHHAMHU (i3ioTeparnii, /s amanTaiii MiKpoOiOIIEHO3y POTOBOI MOPOKHUHU
CTOMATOJIOTIYHUX MAIIEHTIB IPU CTOMATOJIOTTYHUX BTPYUYaHHSIX.[ 7]

[Ipu mpoBeneHi yapTpadi0eTOBOrO OMPOMIHEHHS CJIiJI TaM’ ITaTH, 0 CBITIOBA
YYTIUBICTh y JIOJICH pi3HA 1 HABITH BIAMIHHA HAa OKPEMHX JUISHKAX IIKIPH Ta Ma€
1HIUBITyaIbHI KOJMBAHHS: HAMOUTBII 4yTiauBa 10 Y D-ompoMiHEHHS IKipa Tyiyoa,
HaWMEHII 9yTJIMBa — IIKIpa KiHI[IBOK.

[Tokazanust 10 Y®-onpomMiHEHHs: 3aXBOPIOBAHHS OpraHiB JIuxaHHSA (OpOHXIT,
HEBMOHIS, IUIEBPUT); OpraHiB TpaBJeHHs (BHpa3KkoBa XBOpoOa, TacTpHUT,
XOJIEUMCTUT); IIKIpH (eKk3eMa, TpoQIiuyHI BHUpaA3KW); TINEPTOHIYHA XBOpPOOAa,
peBMaTU3M, apTpPUT, HeBpanris, M103UT. [IpoBoasaTe Y ®-0onpoMiHIOBAHHS BariTHUM
KIHKaM I8 OpO(UIAKTUKM —paxiTy y JITed, HEJOHOLWIEHUM JITAM; JUId
3arapTOBYBaHHS, O3J0POBIEHHS, MIABUIICHHSA OIMOpPY OpraHizMy A0 1HQEKIIHHUX
3aXBOpPIOBaHb; o0co0aMm, W10 MpaloTh Ha IMIBHOYI, B IIAXTax, METPO I
KoMrieHcalii mpupoaHoi Y D-He0CTaTHOCTI.

[Ipotunokazanns a0 Y@D-onpoMiHEHHS: 3J0SKICHI MyXJWUHU, CXWIBHICTH [0
KpOBOTEY, TIMEPTUPEO3, 3aXBOPIOBAHHSA KPOBI, AKTUBHUI TyOEpKyJIb03 JIEreHb,
rineproHiyHa xsopooa I craxii Ta iHmi.

Texnika Oe3neku. IIpu mpoBeleHHI ONMPOMIHEHHsS HEOOXIAHO 3aXMINATH OYi
nalieHTa Tal MEepCOHANy 3aXMCHUMHU OKyJsipamu. HepocTaTHiil 3aXHCT ouel MoOxe
CTaTH TMPUYMHOIO PO3BUTKY TOCTPOrO  KOH IOHKTHUBITY  BHACHIJIOK  OIIKY
yIbTpadioNeTOBUMHU MPOMEHSIM KOH IOHKTHBH 1 POTIBKH 0dYeil (O11b, CBITIOOO0S3HB,
CJIbO30TE€Ya, MOYEPBOHIHHA KOH IOHKTHBH). CHMITOMH TPUMAIOTHCA MPOTATOM
KUTbKa 110, MpH LbOMY PEKOMEHAYIOTHbCA XOJOIHI MPUMOYKH 1 OYHI Kpamil 3
JTUKATHOM.

[TocnimoBHICTh BU3HAYEHHS 010103 JIJIST XBOPOTO

1. XBopuit HagsATa€E 3aXUCHI OKYJISIpU

2. Ha ninssky, sxy OyayTh ONpPOMIHIOBATH, HakiaaarTh Olomgo3umerp BJI-2
(MeTaneBa MJacTUHKA 3 6 OTBOpaMH, SIKI 3aKPHUBAIOTHCS MEPECYBHOKO 3aCJIIOHKOIO),
JUIL TOTO, 00 BU3HAYUTH MIHIMAJIbHY I1HTCHCHBHICTh OIPOMIHEHHS, 37aTHOTO
BU3BATH YTBOPEHHS €PUTEMHU; 1HII YACTUHM T1JIa 3aKPUBAIOTH IPOCTUPATIOM.
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3. OmpowmiHiOBa4 3 MPOTPITOI0 PTYTHO-KBAPIIEBOIO JIAMIIOID PO3TAIIOBYIOTh
NEPIEeHIUKYISIPHO IO TIOBEPXHI AUISTHKU ONMPOMIHEHHS Ha BiacTaHi 50 cM.

4. BinkpuBalTh Nepmnid OTBip 01003UMETpa 1 ONPOMIHIOTH HIKIPY HaJ HUM
npotsiroM  30c. Tlotim depe3 koxkHi 30c BIIKpHMBaIOTH HACTYIHI OTBOPH,
MPOJOBKYIOUH ONPOMIHIOBATH AUISHKH MiJ BIAKPUTUMU paHillle OTBOPAaMHU., TIOKH He
OyIyTh BIIKpUTH BC1 6 OTBOPIB.

5. Uepes 24 roauHu TP OTIISAI MIKIPU XBOPOTO BUAUISIOTHCS €PUTEMHI MOJIOCH
BIJIMOBIHO OTBOPIB 010/103UMETpA.

6. IlimpaxoByrOTh KUIBKICTHh EPUTEMHHUX TMOJIOC 1 BHU3HAYalOTh 4Yac, SIKUM
HEOOXITHO J/Ji1 YTBOPEHHS MIHIMAQJIBHO BHPAXKEHOI TMOJOCH: SKIIO Yy XBOPOIro
3’IBHJIOCH 3 IIOJIOCH, TO MIHIMaJbHa 010103a CKJIafac 2 XBHINHH.

Cmip nmam’sitatu! 1 monoca — 3 xB., 2 monocH — 2,5 xB., 3 moiocu — 2 XB., 4
nosnocu — 1,5 xB., 5 monoc — 1 xB., 6 monoc — 0,5 xB.

IIpononyeMa MeTOAMKA BUIJISIIA€ TAKUM YHHOM.

[Ipu 3BepHEHH] MaIll€HTa 32 CTOMATOJIOTIYHOO JOTIOMOTOI0 Ta OTPUMaHHI 3T0I1
Ha JIOCTI/DKCHHS Ta JIIKyBaHHS, BUMIproeMo pH-pOTOBOi MOPOKHUHU Ta BU3HAYAEMO
610103y ynbTpadioneTy y mepuie BiiBimyBaHHs. [lpu HacTymHOMy 3BEpHEHHI 3a
CTOMATOJIOTIYHOIO JIONIOMOTOI0, MPOTIOHYEMO OOpPOOKY IMOPOXKHWUHU pPOTa MAaIli€HTA
MPOTSTrOM BCTaHOBJIEHOTO Yacy (Big 0,5-70 3 XB), MiCJs CTOMATOJIOITIYHU BTPYYaHb.
(HampukIaa miCs MpernapyBaHHSA 3yOiB Ta OTPUMAaHHS BIIOUTKIB UM MPOCTO MiCIIA
OTpUMaHHs B1JIOMTKIB). Bumiproemo pH-poTOBOi MOpPOKHUHHU 3HOBY (IMOPIBHIOEMO
noka3Huku). [lpm HacTynmHUX BiABIAYBAHHSIX POOMMO aHAJOTIYHO: MIPOBOJUMO
HEOOXIJTHI CTOMATOJOTIYHI MaHIMyJisAlii (IpUMIPKY KOHCTPYKI[iM, TOIIO) Ta HOTIM
OTNPOMIHIOEMO POTOBY TIOPOXXKHHUHY YyibTpadionerom. Ha 3akmrounHomy ertami
BUTOTOBJICHHSI 3yOHOI KOHCTPYKI[li HAKJIAaJa€EMO YW LEMEHTYEMO KOHCTPYKIIIO
mpore3a Ta oOpoOIsTeEMO TOPOXKHWHY poTa yibTpadioneroM. [IpusHadaemo
KOHTPOJIbHE B1JIBIAYBaHHS, /Il BUMIpIOBaHHS pH-TIOposkHUHM poTa.

['pynu marieHTiB, SKUM MPOBOIUIIOCH JOCIIIKCHHS:

1. IlamieHTH, SIKUM BUTOTOBJISUIMCH 3HIMHI KOHCTPYKINI 3yOHHUX MpoTe3iB (3
00pOoOKOI0 POTOBOT MTOPOKHUHM YJIbTpadiosieToMm).

2. KoHTponpHa rpyma, SKUM BHUIOTOBJISJIUCH 3HIMHI KOHCTPYKIIT 3yOHUX
poTe3iB (6€3 00poOKH POTOBOT TOPOKHUHM YIIbTpadioseToMm).

3. IamienTH, SKMM BUTOTOBJBUIMCH HE3HIMHI KOHCTPYKIlT 3yOHUX HpoTe3iB (3
00pOOKOIO pOTOBOT MOPOKHUHHM YIBTPa(ioneToOM).

4. KoHTposibHA Tpyma, SKUM BUTOTOBJSUIMCH HE3HIMHI KOHCTPYKIII 3yOHHX
mpote3iB (6e3 00poOKH pOTOBOI MOPOKHUHU YIBTPaA(ioIeTOM).

EdextuBHiCTh 3acToCyBaHHS  yIbTpadioraeTOBOrO OMPOMIHEHHS POTOBOI
MOPOKHUHU OILIIHIOBAJIM 32 JIONIOMOT00 BU3Ha4YeHHA pH poTOBOI piAnHMU, K OAHOTO 3
1H()OPMAaTUBHUX NMOKA3HUKIB CTAaHY POTOBOI MOPOKHUHH. [8]

Busznauennst pH poToBoi piluHU NpOBOAMIM 32 JOTIOMOIOI0 TECTOBUX CMYOK.
XBOpI CIUTLOBYBAJIM POTOBY PIIMHY B MEHIITUIIHOBI IUISIIIICUYKH MPOTATOM 5 XB. Tect-
CMY>KKHU Il BU3HaueHHs1 pH 3aHyproBanu B €MKICTb 3 POTOBOIO piauHOK0 Ha 10
CEKYH/I, a TTOTIM MOPIBHIOBAJIA KOJIIP TECT-CMY>KOK 13 TaOIUIIEIO 3 KOMIUICKTY.

OTpumani pe3yabTaTu.
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Taomuus 1
IMoxkasuuku pH poroBoi pinuHu 0ci0, 3an1pOTE30BAHMX KOHCTPYKUIAMH 3
AKPWJIOBHX IJIACTMAC 0€3 3aCTOCYBAHHS YJIbTPa(ioIeTOBOr0 ONPOMiHEHHS

IToxasHuk KonTpomabHi garu
Ho [Ticns IMicns | Ilicna Hakmanenus | 1-TrxaeHb 2-i1
MPOTE3yBaHHS |  3HATTS MPUMIPKH MPOTE3y Un THXJICHb
BIIONUTKIB IIEMEHTYBaHHS
pH 6,63+0,17 | 7,58+0,19* | 7,29+0,20* 7,1240,30* 7,04+0,25 | 6,87+0,26
Ipumimxa: * — giominnocmi cmamucmuuno oocmogipui (p < 0,05)
Taoauns 2

IMokasuuku pH poroBoi pinuHu 0cid, 3a1pOTE30BAHMX KOHCTPYKUISIMH 3
AKPWJIOBMX ILJIACTMAC i3 32CTOCYBAaHHAM YJIbTPa(]ios1eTOBOro ONNpoMiHEeHHS

IToxasHuk KonTpomabHi garu
Ho Ticna IMicnsa ITicna Haknanenus | 1-THoxaeHb 2-"
MPOTE3yBaHHS 3HATTS MPUMIPKH MPOTE3y Un THXIEHD
BIIOWTKIB IIEMEHTYBaHHS
pH 6,65+0,17 | 6,98+0,19* | 6,98+0,20* 6,97+0,30* 6,9+0,25 | 6,87+0,26

Ipumimxa: * — giominnocmi cmamucmudno oocmogipui (p < 0,05)

BucnoBok. Buxonsuu 3 maHHMX TaOMUIN OJUH MOXKHA 3POOMTH BHCHOBOK, IO
[IpU NPOTE3yBaHHI 3HIMHUMH KOHCTPYKLISIMHA 3yOHUX MPOTE3iB, A0 MpoTe3yBaHHs pH
3HAXOIUTHCA Yy MeXaX HOPMH, aje MICHs MMoyaTy 1 MiJl 4ac MPOBEACHHS MaHIMyJISIIii
3MIIY€ETHCA Y JTYXKHHUM OIK, 1 TOBEPTAETHCS MOTIM IO HOPMHU uepe3 2 THXKHI. AJle IpH
3aCTOCYBaHHI  yabTpadioieToBoro omnpomiHeHHs pH  poToBoi  MOpOKHUHU
3HAXOJUTHCS BECh Yac MaiKe y MeXax HOPMH.

Taoaunsa 3

Ioka3znuku pH poroBoi pinnnu ocid, 3anpore3oBanux KoOHCTpyKUisivMu 3 KXC
0e3 3acTOCYyBaHHS YIbTPadioeTOBOr0 ONPOMiHEHHS

[Noka3Huk KonTpomnsHi garu
Ho Ticna Ticna ITicnsa Haknanenust | 1-TvokaeHb 2-"
POTE3yBaHHSI 3HATTSA PUMIPKH poTe3y 4u THXKJIEHb
BIIOWTKIB [IEMEHTYBaHHS
pH 6,64+0,21 7,38+0,19% | 7,22+0,20* 7,02+0,28* 6,91+0,23 | 6,74+0,24
Ipumimka: * — giominnocmi cmamucmuyno 0ocmogipui (p < 0,05)
Taoauus 4

IMoka3nuku pH poroBoi pinnnu ocid, 3anpore3oBanux KoOHCTpyKUisivMu 3 KXC
i3 3aCTOCYBaHHSAM YJIbTPa(io1eTOBOT0 ONPOMiHEHHS

[Toxa3Huk KonTpomnsHi naru
Ho IMicns IMicnsa ITicna Haknanenust | 1-THoxaeHb 2-"
MPOTE3yBaHHS | 3HATTA MPUMIPKH MPOTE3y Un THXKJIEHD
BIJIONTKIB [IEMEHTYBaHHS
pH 6,66+0,21 6,88+0,29* | 6,89+0,20* 6,87+0,28* 6,8+0,23 | 6,71+0,22

Ipumimka: * — giominnocmi cmamucmuyno 0ocmogiphi (p < 0,05)
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BucnoBok. Buxonsuu 3 1aHHUX TaOIUIll OAUH MOKHA 3pOOMTH BUCHOBOK, IO
[P NMPOTE3yBaHHI HE3HIMHUMHU KOHCTPYKIISIMU 3yOHUX MPOTE3iB, A0 MPOTE3yBAHHS
pH 3HaxomuThcs y MeXax HOPMH, aje Michs MOYaTKy 1 MiA 4Yac MPOBEIACHHS
MaHIMYJSIIN 3MIIYE€TbCA Y JIy>)KHUHA O1K, 1 TOBEPTAETHCS MOTIM J0 HOPMH depe3 2
THXHI. AJie TpH 3acTOCyBaHHI YynbTpadioneroBoro omnpomiHeHHs pH poToBoi
MOPO’KHUHU 3HAXOUTHCS BECh Yac Maike y MeKaX HOPMHU.

VY Hammx JOCIHIKEHHSIX MU BUSBIIIH, 10 TIPU 3aCTOCYBaHHS yJIbpadioleTOBOTO
ONMPOMIHEHHS Yy TAIlI€HTIB, SIKUM BUTOTOBJSUIMCh HE3HIMHI Ta 3HIMHI KOHCTPYKIIi
3yOHUX TpOTE3iB MOKa3HUKU pH poOTOBOI MOPONKHUHU 3HAXOAWIMCH B J1alla30HI
HOpMHU y cepeaHboMy 6,9 omumHuibs pH, a mpu 3BEpHEHHI iX y CTOMATOJIOTIYHE
BUIJIUICHHS TOKa3HUKW Oynu: 6.5-6,6. PaHimie y npoBeIeHOMY HaMu JIOCIIHKEHHI
HaM{ BCTAHOBJIEHO, IO IMPU BUTOTOBJICHHI Mall€HTaM Oyab SKUX KOHCTPYKIIIH
3yOHUX TpOTE3iB MOKAa3HUKH pH 3MilIaguCh y JyKHY CTOPOHY, MU BBaXKa€EMO II€
BIUTMBOM MOHOMEpPY IUTacTMac YW 10HIB MeTamB. [Ipore mnpu 3acTocyBaHHi
OMPOMIHEHHS POTOBOI MOPOKHUHU YIbTPa]ioeTOM 3MIIlIEHHS Yy JY>KHUN 01K Make
He OyJI0, IO CBIAYUTH MPO MiABUIICHHS aJaNTaIlifHUX MOXJIMBOCTEH OpraHi3My Ha
BBEJICHHS JI0 HHOT'O Uy KOPITHUX KOHCTPYKITIH.

VY KOHTpPOJBHUX Tpynax TMOKAa3HUKH CcTaHoBWIKM 7,6-7,9. Otpumani pani
J03BOJISIIOTH ~ 3pOOMTH  BUCHOBOK NP0  MO3UTHUBHUN  XapakTep  BIUIUBY
yIbTa(10JI€TOBOTO OMPOMIHEHHS B CTOMATOJIOTTYHIN MPaKTHIII.

CrocrepexeHHs MPOBOJUIM MPOTIroM 2-XpoKiB. BusiBuiam crabinizaiiro
NMoKa3HUKiB pH pOTOBOi MOpXHWUHHM Ta 3MEHIICHHS BHITAJKIB PO3LEMEHTYBAaHHS
HE3HIMHUX 3yOHHMX KOHCTPYKIIM Ta 3MEHIICHHS CTPOKIB ajanTanli g0 3HIMHUX
CTOMATOJIOTITYHUX KOHCTPYKIIIi.

3anpomnoHoBaHa METOAMKA MPUAATHA JJII MACOBOTO BUKOPUCTAHHSI.

HaykoBa HOBM3HA: 3alpONOHOBAHO BUKOPHCTAaHHS il yIbTpadioaeTOBOTO
ONMPOMIHIOBAaHHSI B CTOMATOJIOTIYHIN MpaKTUIl Ta OTPUMAaHI MO3UTHUBHI PE3yIbTaTH.
[InaHyeMO BHUBYMTH 1HIII TIOKa3HUKA MIKPOOIOTH POTOBOi MMOPOXHUHU TIPH
OTNPOMIHEHHI YIbTPadi0JIE€TOM B CTOMATOJIOTIUHIN MPAKTHIIL.

BucnoBok. IlpormoHyemMo BBeCTH [AaHy NpoUEAYypyY B TNPAKTUKY JIKapiB-
CTOMATOJIOTIB, SIK OE3MEYHY 1 BXKE 3aCTOCOBYEMY JIIKAPSMU 1HIIUX CIICI1aIbHOCTEH.
Ha namy aymky, 1e 3a0e3neudTh MiJBUINEHHS $SKOCTI HaJaHHS CTOMATOJOTIYHOI
JOIIOMOTY HACEJIEHHIO Y KpaiHU.
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Annotation. The article is devoted to the development of methods of irradiation of the oral
cavity with ultraviolet light in the manufacture of dentures.

Key words: ultraphiolet, irradiation. methods, mercury-quartz lamp, patients, tube, safety,
dental impressions, adaptation, microorganisms, biosystem, oral microbiocenosis, pH of the
mouthwash, indicator papers, alkalis, acids, biosystem balance, fixed and removable of dentures

Abstract. Introduction. The population of Ukraine needs orthopedic dental assistance in
80% of patients. [1] Ale, dentition constructions for replacing defects in teeth and dentition, alien
for the mouth emptying of the patient's body. Yak, seemingly, in the mouths of empty, intelligent and
innovative factors: anatomical and functional, biochemical, microbiological, physical and
chemical, and others. This factor will ensure the same function of all warehouse mouth emptying,
except for the skin individual and individual. The problem of the destruction of the empty rota
biosystem is relevant for dentistry today. Also, with prosthetic teeth in the dentition, there may be
some small bits of material, additional (spoons for removing bits), the material of dentures, which is
not natural for the body, but it has become difficult to break down You can see the difference to see
the neglect. [2] The empty company has seen 700 to 1000 new microorganisms. [3] Seemingly, that
the warehouse of microflora grows for wines, the fragments of the empty mouth grow up to be
friendly minds for reproduction. Biologichna ridina rotovoi porozhnini patsientiv vidznachaetsya
nayavnistyu patogennoi mikrobioti: virusiv Gripen, herpes, GOSTR respiratornih zahvoryuvan,
bakteriy difterii, tuberkulozu, streptokokiv, stafilokokiv, gribiv, toscho [4-5] Naybilsh kontagiozna
Chastina mikrobioti scho kontaminue vidbitki prosthetic lodges patsientiv, yak. as a rule, it is
resistant to infusion of infectious agents. Prosthetic beds for patients are in close contact with
biological patients in oral emptyings, and are responsible for the transmission of an infectious
factor from patients to dental patients, dental technicians There is a great number of ways and
methods of decontamination of video bits, dental instruments. We tried to go to the other side of the
problem. Everything that is introduced and vivoditsya from the mouth empty to undergo a special
processing. Ale the mouth itself is empty from all its microbiality, it becomes a pose of respectful
fakhivtsiv. We proponated the method of cleaning the mouth emptying of dental patients in
ultraviolet diagnostics during dental tests. [6]

Meta dosage: development of methods for ultraviolet detection of oral emptying of dental
patients during dental work.
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Report of the report: patients of orthopedic evidence, who returned to the orthopedic clinic,
and gave the year for cleaning the empty company to ultraviolet optimized and made up of the PH-
mouth emptying of the design.

Mechanism of dii that possession. More detailed ultraviolet method: ultraviolet bactericidal
vipromynuvannya € in a prophylactic sanitary - antidemic way, directing on the reduction of life to
the middle of microorganism If you enter before the number of times, you will not be able to reduce
the level of infection, to supplement the observance of the current sanitary norms and rules. Anti-
infection of ultraviolet vipromynuvans is carried out by way of bactericidal antibiotics. Bactericidal
optimized according to the design, they are nastinny, insoles, oversupplied, screened and
recirculated. Non-screened ones are allowed to be stored only for the presence of people, screened
- for a short time (not more than 15 minutes) at the presence of people, and recirculation is not
necessary for an hour when people are present. Optimal ones are considered to be recirculating
optimized to the type "Dezar", vikoristovychi mercury-free and ozone-free lamps "Phillips". There
is a possibility of recirculation in the past until the internal center of the community, if the sanation
is not going to reach. Ultraviolet protection will protect you only from clean, uncut food and clean
surfaces. One of the main points in the storage of bactericidal lamps is the control over the term of
lamp service. Stagnation of lamps of a sensitive type with the stitching term of adherence negatively
influences the health of the personnel and to produce antibiotics and disinfectants from the side of
microorganisms to the level of antibiotics and disinfectants.

We spent an additional session at the Department of Orthopedic Dentistry 1 of KhMAPO,
which is based in the Department of Education and Science of the Department of Healthcare of the
City vim schue one mercury-quartz lamp viprominuyuchu with a wide range (240 ...... 320nm). Tsey
oprominuvach ultraviolet OUFnu EMA-E will be installed in physiotherapy rooms and allow the
procedure to be carried out one hour to some patients. It is designed to serve for the optimization of
ultraviolet exchanges of the upper dichny paths and emptying of the wuh. Dzherelom ultraviolet
exchanges € mercury-quartz lamp. The tubes are adjustable in height, and the mirror helps to
vibrate the correct position of the tube by the patient. € brackets for installing separate fabric
curtains with tubes.

The proponymous technique of the wiggle is such a rank. When a patient is sick for dental
care and treatment for a later period of time, when the pH-oral emptying is changed, then a dose of
ultraviolet is prescribed for the first time. In the event of an offensive beating for the dental aid, it is
projected to clean the empty company of the patient for an hour (from 0.5 to 3 minutes), when the
dentist is involved. (for example, writing the preparation of teeth and rejecting the bits, simply
writing the rejecting of the bits). Vimiryumo pH-oral emptying is known (randomly indicators). In
the event of the onset of separations, it is robustly analogous: the necessary dental maneuvers are
carried out (some design, too) and then the oral emptying is carried out using ultraviolet light. At
the final stage of the preparation of the dental construction, the attachment is made to cement the
construction of the prosthesis, and the empty mouth is covered with ultraviolet light. Apparently it is
a control adjustment, for adjusting the pH-emptying of the company.

Groups of patients, which were carried out beforehand: 1. Patients, who were prepared for
the design of dentures (with a clean mouth emptying by ultraviolet). 2. The control group, which
were prepared for the design of dentures (without cleaning the mouthwash with ultraviolet). 3.
Patients who took care of the unfamiliar designs of dentures (with a filthy mouth empty with
ultraviolet light). 4. The control group, where the unknown constructions of dentures were prepared
(without cleaning the mouth emptying with ultraviolet).

The efficiency of ultraviolet detection of emptying of the mouth was assessed for the
additional value of the pH of the mouth.

The pH value of the oral line was measured in addition to the test pigs. The ailments splashed
the mouth of the mouth in the penicilinov dances with a stretch of 5 min. The test-smoothes for the
value of pH were rinsed in the bottle from the mouth for 10 seconds, and then the color of the test-
smoothed from the table with the set.

Our pre-teenagers found that when ultraviolet detection was stagnant in the patients, they
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didn’t know the design of dentures, but mouth empty pH values were in the middle range of 6.9, and
the dentists were in the mid-range of 6.9. 6.6. Earlier, in what we have done, it was established by
us that, when the patients were prepared for any designs of dentures, the pH indicators were shifted
to the side, and the monomer of plastic was added to the metal. In spite of the stagnation of the
mouth emptying by ultraviolet, the change in the lugs was not too big, but to inform the organism
about the adaptation of the adaptive capacities of the organism to the introduction of pre-existing
alien constructions.

In the control groups, the indicators became 7.6-7.9. Otrimani dani allow the development of
visnovok about the positive nature of the infusion of ultraviolet optimization in dentistry practice.

The caution was carried out with a broach of 2 pieces. We have improved the stability of the
indicators of the pH of the oral cavity and the change in the rate of the rosette of the small dental
constructions and the change in the lines of adaptation to the familiar dental constructions.

The technique is proponated for mass vicarious.

Scientific novelty: the promotion of ultraviolet optimization in dental practice and positive
results has been promoted. Planned vivification is the indicator of the microbial content of the
mouth emptying when it is determined by ultraviolet in the dental practice.

1t is propable to introduce the given procedure into the practice of doctors-dentists, as it will
be safe and stable for doctors of the other specialties. On our thought, to ensure the provision of
dental care for the population of Ukraine.

Cmamms eukonaua y mexcax memu. “Memoouka onpominenHs pomogoi
NOPOACHUHU YIbMpaghionemom npu 6U20MoG1eHHI 3YOHUX KOHCMPYKYIU ™~

Hayxosuii kepignuk: 0.m.H., npog.. I puzo0oy6 B. 1.
Crartsa BignpasieHa 19.03.2021p.
IBanintenxo JI.O./ ITunmunenxo T.1.
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Anomauisn. 3axeoprosanicme Ha cocmputi incyiom 6 Ykpaini cknaoae 100 — 110 muc. na pik.
Ha yyxposuii diabem (I{/]) 2 muny cmpasxcoae Oinvwe 460 man. mooeii y ceimi. Hasenicmo L[J]
RIOBUYYE PUUK PO3BUMKY 20cmpo20 Twemiunozo incynemy (I'1l) 6 1,6 — 8 paszie. Mema pobomu:
oyinumu ocobausocmi nepebiey I'll y nayicnmie noxunoeo 6iKy 3 NOPYULEHHAMU B)2l1e800H020
oominy (BO) ma cmayionapromy emani. Mamepianu ma memoou: npo8edeHo auaniz icmopii
x8opob 62 nayienmis 3 ['ll, saki Oyau po3nodinenwi Ha 08I epynu: OCHOBHA, 3 NOPYULEHHIM
8yenesoono2o oominy (BO) - 31 nayienm, i koumponvHa - 31 nayienm. Pezynomamu. /]o ochognoi
epynu ysitiwnu 23 (37,1%) nayienma 3 diacnozom L[J] 2 muny i 8 (12,9%) - i3 nopywennsam anikemii
namue. /liacno3z @iopunayii nepedcepov (®@II) oo cocnimanizayii 6ye ecmanosnrenuti y 27,42%,
anemii’ y 21,97%, onxoszaxeoprosans y 11,29% nayienmie. Ilocmitiny anmucinepmeH3ugHy mepanito
(AI'T) npuiimanu 27,42% nayicumis. Kapoioemboniunuu incynom (KEI) (40,32%) 3ycmpiuascsa
yacmiwe, Hidc nakyHapuui incynom (JII) (22,58%), (p<0,05), i eci inwi niomunu Il (p<0,01).
ITliosuwenns pisus gpiopunoceny > 4,0 e/n wacmiwe 3ycmpiuaniocy 6 OCHOBHIU, HidHC VY KOHMPOJIbHIU
epyni (58,06% ma 25,81% eionosiono) (p<0,025). Mixc pisnem @iopunoceny ma cmynenem
sadickocmi incynomy 3a wkanorw NIHSS ecmarnoeneno npamuil xopenayitinuti 38’30k (p<0,05).
Pigenv ¢hiopunoceny ne snuoicysascs npu eunucyi. Ilozumueni 3minu 3a wxanoiwo NIHSS nicis
CMayioHapHo2o NiKY8aHHs 3aghikcosaHni auwe 6 KOHMPONbHIU epyni. 3aknouenusn. Illonosuna
nayienmie noxunoeo 6iky 3 I'll marome nopywenns BO. B cmpyxkmypi I'll nepwe micye 3aumaroms
KEI, wo nompebye binbw pemenvroi diacnocmuku giopunsayii nepedcepos (DI1). Taxckicmo 11 y
nayienmie 3 nopywenuamu BO oocmogipno euwe, a pe3yibmamu JIiKYSAHHA 2Ipuii, HIdC Y
nayienmie KoumponvHoi epynu. Cmilika e2inepgiopunocenemis uwacmiwe 3YCmMpiuaemMovcs y
nayienmie 3 nopyuiennsamu BO ma mae npsamuil KoperayiuHuil 36'a30K 3 MANCKICMIO THCYTbMY 3d
wxanoro NIHSS.

Kniouogi cnosa: cocmpuil iwemiuHuil iHCyibm, NOPYULEHHS 8Y2lle800H020 OOMIHY, YYKPOBULL
diabem 2 muny, niomunu iHcy1vmy, cinepiopurnozenemis.

AKTYyaJIbHICTb.

B Vkpaini mopoky tpamsitorsest 100 - 110 Tuc. 1HCYnbTIB (MOHAA TpEeTHUHA 3
HUX — Yy Joaei mpaune3gatHoro BiKy), 30-40% xBopuX Ha 1HCYJbT MOMHUPAIOTh
BrpoaoBxk nepmux 30 anHiB 1 10 50% — BOPOAOBXK MEPHIOrO POKY BiJ MOYATKY
3axBopioBaHHs, 20-40% — notpedytoTh cTOPOHHBOI JonoMorH (12,5% - mepBuHHOL
1HBaJIITHOCTI), 1 TUTbKU OJ13bKO 10% MOBEpTarOTHCS 10 MMOBHOLIIHHOTO XKUTTA [1]. Ha
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nykpoBuii giabet (II/]) crpaxmae Oinpiie 460 MITBHOHIB JIOJICH Yy CBITI, Ta 3a
nporo3amu, A0 2045 poky ix uywcino 30utemmThes g0 700 wminbiioHiB (10,9%
nopocioro HaceneHnns) [2]. HasBuicts [1J] He3anexHO MmiABHINYE PU3UK TOCTPOTO
imemivyroro iHcynbTy (I'I) B 1,6 — 8 pasiB [3]. 3Bakaroun Ha BaXKIMBICTh HAIBHOCTI
[/l y mepebiry OCHOBHOTO 3aXBOPIOBAaHHS y PO3BMHYTHUX KpaiHaxX BIIPOBAJKEHI
pexkomMeHaanii moAo0 BeaeHHs maiieHTiB 3 1J[ Ha cTamioHapHOMy eTami JIiKyBaHHS,
€JICKTPOHHI TMporpamMu mifaBuIlleHHs sKkocTi jikyBaHHa (eQUIPS), OGe3nepepBHuii
MOHITOPHUHT TJIFOKO3H KPOBI Ta iH. [4,5,6].

Mera: ouinut ocoOnuBocTi mnepediry ['1l y mnaiieHTiB MOXWIOTO BIKY 3
NOpyUIEHHSIMU ByTJieBogHOro o6miny (BO) Ha cramioHapHOMYy eTami HaJlaHHS
MEIUYHOI JOIIOMOTH.

Marepianu i meroam: ByB mnpoBeleHUN PETPOCHEKTHUBHUN aHali3 1CTOPIi
XxBOpoO 62 mali€eHTiB, 10 3HAXOIWJIUCHh Ha JIKyBaHH! y BUIJUICHHI 1HTEHCUBHOI
teparii 3 giarHo3oM ['Il (domnoBikiB - 27, xiHOK - 35), y Bimi Bix 43 10 93 pokis.
JlabopaTopHe  JOCHIDKEHHS  BPAaxXOBYBaJO  BU3HAYCHHS  3arajibHOKIJIIHIYHUX
(3araJibHMI aHaji3 KpOBI Ta 3arajlbHUN aHami3 cedi) Ta OlOXIMIYHMX TMOKA3HHKIB:
TJIFOKO3W KpOBi, TimikoBaHoro remoryio6iny (HbAlc), koarymorpamu, 3araibHOTO
xonectepuHy (3X) mpW HAAXOHKEHHI Ta TMPU BUIMKCII. [HCTpyMEHTalIbHE
JOCIIJIKEHHST BKITIOYAIO MPOBEJEHHS HEeMpoBi3yaizalli (KOMIT'IOTepHOI ToMorpadii
(KT) 1/abo wmarHiTHOpe3onancHoi Tomorpadii (MPT) romoBHOro MO3KY),
yJIbTPa3BYKOBE JAYIUIEKCHE CKaHyBaHHS MaricTpajibHUX CyauH rojoBu Ta mwui, EKT;
XOJITEPIBCLKOTO MOHITOPYBaHHS, exokapjiorpadii 3a nmokazaHHAMH. EdeKTHBHICTH
CTalllOHAPHOI'O JIIKYBaHHS OIIIHIOBAJIM 3a pe3yJibTaTaMH 3MIH TOKa3HHUKIB IIKaJIH
NIHSS (National Institutes of Health Stroke Scale - mkana incynpTy HarionansHoro
iHCcTUTYTY 3a0poB’s). [iarnoz /[ 2 Tumy Ta mopymieHHs TiIiKemii HaTieceprie
BCTAHOBJIIOBAJIM Ha OCHOBI KpUTEPIiB AMepHuKaHChKOi aiabetnynoi acormiamii (ADA
2020). ITicns owiHKM JTaOOpaTOPHUX MOKA3HUKIB YCl1 MAI[lEHTH OYyJM pO3MOJITICH] Ha
7Bl TPyIU: OCHOBHA, 3 TOpYIIeHHSM ByrieBogHoro oominy (BO) (31 marienT) i
KOHTpoJIbHA, 0e3 mopymenbr BO - (31 mamieHt). Y TekcTi Ta TaOnHIsgX maHi
npeactaBieHi y Burisiai Me [25; 75], ne Me — meniana, 25 1 75 — nepruentwm. s
OIIIHKU CTYTIEHIO 3HAYYIIOCTI BI/IMIHHOCTEHW BUKOPHUCTaHI KpuTepiit ManHa-YiTHi abo
T-xputepiii Binkokcona, koedimieHT paHroBoi koppesiii CripmeHa, s OI[IHKH
pi3HMIi uyacTok - Meron Xi-KBampaT 3 IompaBKoio Meiitca aGo Tounmii Kputepiit
dimepa, 3a KpUTUIHUHN piBEHb 3HAUyHIOCT1 (p) OyB npuitHsaTuii 0,05.

PesyabTaTu.

[TopiBHsIbHA KJIIHIYHA XapaKTEPHCTHKA MAIl€EHTIB OCHOBHOI Ta KOHTPOJBHOI
IpyI NMPU HAJIXOKEHHI J0 CTallioHapy MpescraBiieHa y Tabnuii 1. Bik marieHTiB
000X Trpymn A0CTOBIpHO He BiapizHsABcs, (p>0,05), 1, 3rigHo kinacudikamii BO3,
BIJIHOCHUBCS JI0 KaT€ropii MOXMUJIOTO Ta CTapEUOoro BIKY.

o ocHoBHoi rpynu yBivnum 23 (37,1%) nauientu 3 aiarnozom LIJ{ 2 tumy, 3
Hux 3 (4,92%) — 13 Buepmie BusBiernuM [IJ[ 1 8 (12,9%) - 13 Bmepie BUSABICHUM
npemiaberoM (TOPYIICHHSM TJiKeMmili HaTiie). 3a MaHUMH MeTaaHam3y 39
nocmmkers (n = 359 783) mommpenicts 11l cepen mamieHTiB 3 1HCYyJIbTaMH B
cramionapi ckmana 28% (95%, nosipumii iHTepBan (JII) 26-31). Hacrora Oyna
BULIOIO cepea imemiyHux 1HCYnbTiB (33%, 95% Ml 28-38) y mnopiBHAHHI 3
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remopariyiumu (26%, 95% J1 19-33). binbumictb, mpoTe HE BCl JOCHIIKEHHS
ITOKa3ajid, 110 rocrpa rineprimikemis ta L[/] mo's3ani 3 ripimuMu HacTiAKaMH IiCTIs
1HCYJIBTY: OUNBII BHCOKAa CMEpPTHICTh, TIPIIl HEBPOJOTIYHI Ta (PYHKIIOHAIBHI
HACJIJIKH, OUIbLI TpUBasie epeOyBaHHs y CTallOHapl, OB MOKA3HUKH MOBTOPHOT
rocmiTamzamii Ta penuauBiB 1HCYNBTY [7].3a mAaHWUMHU JiTepaTypyd NAIlEHTH 3
HemiarHoctoBanuM I/ ckmamarote 9,3% Big rocmiTami3oBaHUX Y BiIJIUICHHS
IHTEHCUBHOI Teparii, Ta MalOTh OUIbII Ba)KKHIl 1mepedir OCHOBHOTO 3aXBOPIOBAHHS
[8]. [IpeniabeT MMPOKO MOIIUPEHUH, ajie TTOTaHO J1arHOCTYEThCS Y OYIb-SIKOMY Billl
[9], mpote y mamienTiB 3 I'll abo TpaH3UTOPHOIO 1IEMIYHOIO aTaKOK IMOB'S3aHUN 3
MiABUIICHUM PHU3HKOM HOBOTO 1HCYJNBTY Ta HECHPUATIMBUM TPOTHO30M Y
NOpiBHSIHHI 3 marieaTamMu 0e3 nopymiess BO [10].

Bigomo, mo g0 1/3 BumaakiB rimepriikemii y TOCTpoMy MEpiojl 1HCYNbTY €
IpOsIBOM  TJIOOAJIBHOI CTPECOBOI peakilii BHACHIAOK aKTHUBAllli TinoTajaMo-
rinoizapHO-HATHUPKOBOI CUCTEMHU 3 BUBUIBHEHHSM KOPTU30JYy Ta KaTEXOJAMiHIB.
Bucokuii piBeHb TJIOKO3M Ta 1HCYJIIHY Yy IMO€IHAHHI 3 HOPMaJbHUM pIBHEM
KOPTU30Jy TIOB’fA3aHI 3 BaXKUM TMepediroM I1HCYJIbTYy Ta JETaJbHUM KIHIIEM.
PeakTuBHE MiIBUIICHHS PIBHS KOPTU30JIy Ta TJIIOKO3M HA TJII HOPMAaJbHOTO PIBHSA
IHCYJIHY ~XapaKTepHO IS CHPHUSTIMBOTO TMepediry 1HCYJNbTY 3 PErpecom
HEBPOJIOTIYHUX MopyIlieHb. Criiika TinepriiikeMis y rocTpoMy Mepiojii 1HCYJbTY €
(bakTOpOoM PHU3UKY PO3BUTKY JeTanbHoro Hachiaky [11]. CkpuHiHr Ha miaber y
CTallloHapl MO)Xe OyTH MPOBEJICHUM y MAaIlIEHTIB 3 JBOMA 3HAYEHHSIMHU TJIIOKO3U Ha
piBH1 95-nepuentmwmo (7,8 mmoinb/in) Ta Bumie [12]. i nmoctaHoBku giarHo3y L]
naiieHTaM 3 1HCYJbTOM HEOOXITHO PO3pOOUTH YHi(IKOBaHI CKPHUHIHTOBI METOIU
JIIarHOCTHUKH [7].

Taoauns 1
Kuiniyna xapakrepucruka naunieHnris, Me [25;75]
[Tapamerp OcHoBna rpyna, n=31 | KontposbHa rpyna, n=31
Bik, pokn 74 [66; 7T7] 76 [63,5; 82,5]
['11r0K03a KpOBi, MMOJIB/JT 8,69 [6,83; 9,995] 5,51 [4,96; 6,35]*
HbAlc, %, (n=46) 6,45 [6,108; 7,64] 5,56 [5,36; 5,817]*
3arajgbHUN XOJECTEPHH, 5,1[3,89; 6,42] 5,3 [3,78; 6,6]
MMOJIB/J1, (n=58)
ITTI, %, (n=61) 93 [83; 98] 96 [92; 100,75]
MHB, (n=60) 1,11[1,02; 1,24] 1,05 [1; 1,12]
di6puHOTEH, I/ 4,21 [3,33;4,77] 3,77 [3,33; 4,11]

HbAlc — enixoganuii eemoenodin, Tl — npompombinosuii inoexc, MHB — midxcnapoone
HopMmanizosare 8ioHouieHts, * - piznuys oocmosipua (p<0,01).

Cepen ycix J1abopaTOpHHMX IOKA3HHUKIB TUIBKU CEpPEIHIM piBEHb TIJIIOKO3M Ta
HbAlc 6yB goctoBipHO Bullle B OcHOBHiH rpyti. PiBenb HbA1c>8% OyB BusiBieHuit
y 6 320 (30%), a HBAlc > 9 % - 3 (15%) naiiieHTiB 31 BCTAHOBJIECHUM JI0 PO3BUTKY
'l [IJI 2 Tumy. 3a m1aHUMU MIBEJICHKOTO 3arajbHOHAI[IOHAIBLHOIO O0CepBaIliitHOTO
JOCIIDKCHHSI PU3UK MEPIIOro 1HCYJIbTY Ta CMEPTHOCTI y marieHTiB 3 I{J] 2 Tumy
MOB'SI3aHUM 3 HE3aJOBIJILHUM TJIIKEMIYHUM KOHTpoJieM [13]. BaxkauBo BiAMITUTH, 11O
piBenb HbAlc y maiieHTiB KOHTPOJIBHOI TPYIU 3HAXOIUBCS HA BEPXHINA MeXi HOPMH,
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110 CBIAYMTH IPO PU3MK PO3BUTKY HopyuieHb BO y MalilOyTHhOMY Ta BUMarae ioro
MOHITOPHHTY.

JInst  ormiHKM KOMOpPOIMHOCTI TAIIEHTIB BPAaXOBYBAJIM HASBHICTh J11arHO3iB
rineproniuHoi xBopoou (I'X), ¢p16punsuii nepeacepan (PII), anemii, OHKOIOTTYHOTO
3aXBOPIOBaHHS, a TakoX TinepmimigeMii (3X>5,2 Mmob/i1) Ta rineppiOpuHOreHeMii
(> 4r/n). Hiarmo3 I'X mo rocmitamizamii OyB 3adikcoBaHuil B iCTOpii XBOpPOOH Y
90,35% ocuoBHOi Ta 80,65% KOHTPOIBHOI TPYTI, IO CBIYUTH MPO HOTO HEAOCTATHIO
nmiarHocTtuky. Iloctiiiny anturineptensuBHy tepamiio (AI'T) nmo possutky [l
npuitmanu Tinbku 17 (27,42%) namientiB: 8 (25,81%) ocHoBHOi Ta 9 (29,03%)
KOHTPOJIBHOI TpyT, (p>0,05), (Tad. 2).

Taoaunga 2
HasiBHiCTh CYyNYTHBOI IATOJIOTIL

3axBOpIOBAHHS OcHoBHa rpyna, n, % | KourposnsHa rpyna, n, % P
I'X 28 (90,32) 25 (80,65) p>0,05
AI'T 8 (25,81) 9(29,03) p>0,05
®I1 9 (29,03) 8 (25,81) p>0,05
Anewmis 8 (25,81) 5 (16,13) p>0,05
OHKoJIOT1YHE 2 (6,45) 5(16,13) p>0,05
3aXBOPIOBAHHS

3X > 5,2 MMoub/n 14 (45,16) 16 (48,39) p>0,05
®i6punoren>4,0 r/n 18 (58,06) 8 (25,81) p<0,025

I'X — zinepmoniuna xeopoda, AI'T — aummucinepmensusna mepanis, @I — ¢iopunsayis
nepeocepob

Hiarao3 ®I1 go rocmitanizamii 6yB BctaHoBienuit y 17 (27,42%) mamieHTiB.
Haspuicte ®II miaBuiye pusuk cmepti y 1,5 — 3 pasu, nmepeBakHO BHACIIIOK
cepiieBoi HegocTaTHOCTI Ta 1HCYNbTIB. DIl € nmpuunnoro 20 — 30% I'Il ta 10 %
KPUNTOTEHHUX 1HCYJIBTIB, IMIJABUIYE PHU3UK PO3BUTKY KOTHITUBHOI AUCOHYHKIIII,
neMeHiii B 1,4 — 1,6 pa3u He3alle)KHO BiJl HASIBHOCTI 1HCYJIBTY B aHAMHE31 Ta Jienpecii
(y 16 —20% nauientis 3 OII) [14].

VYV 13 (21,97%) naiiieHTiB BUSIBI€HA aHeMis, IO € OOTHKYIOUUM (HAKTOPOM
nepeliry iHcysbTy. JliarHo3 paky OyB BctaHoBienuit y 1 marienta 3 I/ (4,35%), 1
narienta 3 mpeaiaberom (12,5%) ta 5 mamientiB 6e3 mopymieHs BO (16,12%),
(p>0,05). OHKO03aXBOPIOBAHHSA B 2 Pa3H YacCTilIe 3yCTPIUaInuCh B KOHTPOJBHIN TPy,
HIDK B OCHOBHIN, MPOTE PI3HUI MK HUMHU He OyJia JOCTOBIpHOI. MOXIHBO, TIpH
O1IBIIIIHM KUIBKOCTI CIIOCTEPEKEHb BOHA Oy/1e I ITBEp IXKECHA.

Jlani mpo mpuifoM CTAaTUHIB JO0 TOCHiTami3amii He 3aBXau Oyiu MPUCYTHI B
ictopii xBopoOu. IlinBumenns piBHs 3X>5,2 mmonws/n Oyno BusiieHo y 45,16%
Nall€HTIB OCHOBHOI 1 48,39% maiieHToB KOHTPOJIbHOI Ipy, (p>0,05).

[TinBuienns piBHa (iOpuHoreny >4,0 /1 1OCTOBIPHO YacCTilIe 3yCTPIvaioch y
rpyni 3 nopymenasmu BO, Hix y xoHTposibHiM (58,06% Tta 25,81% BiamnosinHo),
(p<0,025), 110 CBIiYUTH PO OLIBIIT BUCOKHI PIBEHb CHUCTEMHOIT 3alajibHOI peaKIlii 1,
MOXJIMBO, OUIBIITY 30HY Hekpo3y. Kpim Toro, cepen ycix aHamizoBaHUX O10XIMIYHHMX
MOKa3HUKIB, TUIBKKM JUIsi  (IOpUHOTEHY BCTAHOBJICHMM MOpSIMHUI  CIaOKHii
KOpEJSIIINHUMN 3B 530K 13 cepeaHiM 6amom 3a mkanoro NIHSS (koeditieHT paHroBoi
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kopesii Cripmena 0,397, (p<0,05)).

[Ticns perenbHOI OIIHKKA aHAMHECTUYHUX JaHuxX, kmHikn [, maHux
7a00paTOpPHUX Ta IHCTPYMEHTAIBHHUX JOCHIDKEHh OylId BUCTaBICHI IiATHIIN
1HCYJIBTIB (Ta0. 3).

[Tepme wmicie cepen ycix miarumiB 3aiiHsB KEI - 40,32% mnarienTiB, 3 HUX
niarno3 @Il mouatkoBo OyB BcTaHOBIeHHH TibKU Yy 15 (60%), 110 TOBOPUTH MPO
HEJIOCTATHIO JIarHOCTUKY mapokcu3ManbHoi ¢opmu DIl Ta iHmMEMX cepreBo-
CYyIMHHHUX 3aXBOPIOBaHb Ha aMOyJIaTOPHOMY e€Taml y TAalll€HTIB CTapuioi BIKOBOi

TPYIIH.

Tadauus 3
IigTunm iHCyJabTIiB
[TigTun 1HCYNBTY | VY CI MaIEHTH, OcHoBHa rpyna, KonTtponbHa rpyma,
n, % n, % n, %

KEI 25 (40,32) 13 (41,94) 12 (38,71)

ATI 11 (17,74) 6 (19,35) 5(16,13)

JII 14 (22,58) 6 (19,35) 8 (25,81)

ESUS 9 (14,52) 5(16,13) 4 (12,90)

CR 3 (4,84) 1(3,23) 2 (6,45)

KEI — xapoioemboniunuii incynom, ATI — amepompombomuunuti incyrom, JII — naxynapuui
incynom, ESUS — kpunmoeenuii incynom, CR - incynrbsm, 00ymMosieHull OHKO3aX80PH0BAHHSM.

KEI 3ycTpiuaBcs 10CTOBIpHO YacTiiie, HiX JakyHapHuit iHCYnbT (JII), (p<0,05),
1 Bcl iHmn migrumu [, (p<<0,01). JII ©6yB BcTaHoBieHu#t y 22,58% mnaii€eHTiB, 110
BiAmoBimae paHuM iteparypu  (25%). IlaTtoreHeTnyHO BIH dacTilie BCHOTO
aCOIIIOETBCA 3 IepeOpaabHOI0 MIKPOAHTIONATIEI0, IO BHUKJIMKAHA apTepialbHOIO
rineprensielo (Al') 1 CTEHOTHUYHUM TaHIEMHHM aTEPOCKIEPO30M IepeOpaTbHUX
apTepiii. Floro CTpyKTypHOIO OCHOBOIO € Manmii riiy6okuil (nakyHapHuil) iHdapkT
TOJIOBHOTO MO3KY. be3cuMnToMHl «THX1» JakyHapHi 1H(GApPKTH BHOCSTH BEJIUKHU
BHECOK Y PO3BUTOK KOTHITUBHHMX MOPYIIEHb @)X 1O PO3BUTKY CYIAMHHOI JEMEHIIIi
[15].

AteporpoMboTHuHMi miaTUN 1HCYJIbTY (ATI) BCTaHOBIIOIOTH 3a HASBHICTIO
reMOJIMHAMIYHO 3HA4ylIMX CTEHO31B COHHMX apTepid, OyB BusiBieH uil y 17,74%
namieHTiB. 3a gaHuMu merta aHamiizy 2019 poxky, MPT anani3 nokasaB 3B 30K MiX
reHeTn4HO oOymoienuM /] 2 tuny Ta ATI (BimHomenns mauncis (BIL) 1,28, 95%
Al 1,16-1,40, p=3,3 x 10-7 ) Ta JII (BII 1,21, 95% I 1,10-1,33, p= 8,9 x 10-5),
ane e KEI (BII 1,06, 95% /I 0,97-1,15, p= 0,17). 38’30k 1]l 3 iHCyIbTOM Ha
BeNuKiil aptepii OyB mnoBeneHuit [16]. IIpoTe B Hamomy IOCHIDKEHHI MU HE
BCTAHOBWJIM JIOCTOBIPHOT PI3HHUIII MK YaCTOTOIO MIATHINIB 1HCYJBTIB y JBOX TpyMax,
MOKJIMBO BHACITIJIOK HEJIOCTATHHOI KIIBKOCT1 CLIOCTEPEKEHb.

[HcynpT HeBcTaHOBIEHHOI eTioorii (kpuntoreHHuii, ESUS) koHcTaTyioTh npu
peecTpallii JeKIJIbKOX PIBHOBIPOTIIHMX IMPUYWH, MPU BIACYTHOCTI BiporigHOi abo
JOCTOBIPHOT TPUYMHU TICJ]s TOBHOIIHHOTO OOCTEKEHHS Ta y BHUMAJKY, KOJH
MOBHOIIIHHE OOCTEeXKEHHS HE TMpoBeneHe. [lalieHTH 3 KPUNTOTEHHUM 1HCYJIHTOM
MarTh OUIbII BHUCOKHH PHU3UK JIarHOCTHMKU PAaKy B HACTYIHI 6-12 MicsiB, 10
BUMAarae ix peTeIbHOro OOCTeXXeHHs Ta crnoctepexeHHsa [17]. Tak, y Hamomy
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nociipkeHHl 'y 3 3 7 oHkoxBopux BcTaHoBieHo ['1l, acoriiioBaHui 3 OCHOBHUM
3axBoproBaHHsM, y 3 namienTiB KEI 1 1 mamienTa - ATI.

Crynins BaxkkocTi JII 3a mkanoro NIHSS noctosipno nmxkue, Hix npu KEI Ta
ATI (p=0,05), (man. 1), mo Bianosizae ganum Jjirepatypu [15].

TaxkicTb iHCcynbTa 3a wkanot NIHSS
14
13
12,5
12
11,25
@ 10
2 9
g 8 8 8 .75 25 nepueHTUnb
2 *7 ¢ MediaHa
x
3 6 6 75 nepueHMnb
- 5,75 ° 5.5 P
® 5 45 5
8 4
2,5
2
0 1 1 1 1
KEI ATI n ESUS CR

MagoHok 1 — THaKKICTD iHCYJIbTA NPH PI3HUX MiATHIAX

[Ipu mopiBHSAHHI 4acTOTHU PO3BUTKY pizHuX miaTumiB ['Il y nBoX rpymax 3a
JOTIOMOTO10 METOAY Xi-KBaJapaT JOCTOBIPHUX BIAMIHHOCTEH BUSIBICHO HE OyII0.

JlikyBanns narienTiB 3 ['ll BigmoBigHO MPOTOKOY BKIItOUA€E OA3WCHY TEpAITiio,
cnenudiuny (audepeHiiiioBany) MEANKaMEHTO3HY Teparito, XipypriuyHe JIiKyBaHHs
Ta JiKyBaHHS yckiamaHeHb [18]. 3rimHo PexomeHmaitisM AMEpUKaHCHKOI acoriariii
cepus / AMepHuKaHChKO1 acoriaiii iHcynbTy, (2018), ocnoBoro mikyBanus 'l €
TpoMOOIITHYHA Tepanisa y TepMiHi a0 3 (4,5) ronuH Bij noyaTky iHCynbTy. XKonHomy
3 HAIlIMX TAIEHTIB BOHA He OyJia MpoBecHa 3 MPUYMUHU M3HHOTO HAAXOKEHHS J10
crarionapy [19].

Ha rocmitasibHOMy — eTami  HaWOIbII — YacTO  3aCTOCOBYBAJIM  PI3HI
uepedponporektopu (100%), antuarperantu (85,48%), mnpsiMi aHTUKOAryJISTHTH
(40,32%). BigminHOCTEM y cxeMax JIIKyBaHHS OCHOBHOI Ta KOHTPOJIbHOI IpyIl, 3a
BUHSITKOM JIOJaBaHHS TIOKTOBOI KHCJIOTH Ta I1HCYJIIHIB KOPOTKOI Mii MaiieHTam 3
nopymenasm BO, He 6yio.

ITicis Bunucku cratuHoTepanis Oyma pekomeHaoBana 90,32%, AI'T — 56,45%,
HempsiMi  aHTUKoarylssHTh —  35,48%, adtmarperantn 85,45%  marfieHTam,
JOCTOBIPHO1 PI3HUIII MK TpynaMu BusiBIeHO He Oyno (tab. 4). Excreptu AJIA
BBaXKalOTh, M0 mamieHTam 3 LJ] Ta cepueBo-CyAMHHMMU 3aXBOPIOBAHHSIMH IS
BTOPUHHOT TPOQITAKTUKA CI1J] PEKOMEHIYBaTH BHUCOKOIHTEHCHUBHY Tepariio
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ctaTuHaMu (A), a IpU HEMEPEHOCHUMOCTI — MakcUMaibHO TepeHocumy ao3y (E). ¥V
xBopux 3 I[J[ crapmie 75 pokiB, AKi BXE€ TPUHUMaIM CTaTUHU TPOJOBKUTH iX
Bukopuctanusa (B), a y Tux, XTo 1mie He mpuiiMaB, AOUUIBHO 1X MPU3HAYUTH TICII
obroBopenHs MoxumBuX TiepeBar ta pusukiB (C) [20]. BaxnuBo mam’statu mpo
nia0eTOreHHUI ITOTEHINaN I1HTCHCUBHOI CTaTHHOTEpamiii, SKUW ITiJIBUIIYETHCI 3
BIKOM, 332 HASBHOCTI Mpeaia0deTy Ta 1HITNX KOMITOHEHTIB METabOJIIYHOTO0 CHHAPOMY
[21].

Taoaunga 4

MeaukaMeHTO3He JIKYBAHHS i 4ac Ta Mmicjas rocuirasuizamii

IIpenapar N, % OcHoBHa rpyna, | KonTponbsHa rpyna,
N, % N, %

Anmukoazynaumu: 33 (53,23) 18 (29,03) 26 (41,94)*
[Tpsmi (HMI) 25 (40,32) 11 (35,48) 14 (45,16)
Henpsimi: 22 (35,48) 7 (22,58) 12 (38,74)
Bapdapun 8 (12,9) 2 (6,45 6 (19,35)
HOAK 11 (17,74) 5 (16,13) 6 (19,35)
Anmuacpecanmu.: 53 (85,48) 26 (83,87) 27 (87,10)
ACK 42 (67,74) 20 (64,52) 22 (70,79)
Knomiorpens 10 (16,13) 6 (19,35) 4 (12,90)
Jinipugamon 1(1,61) - 1(3,23)
[TenTokcudimmin 12 (19,35) 8 (25,81) 4 (12,90)
XoJiHa anbdociepar 37 (59,68) 15 (48,93) 22 (70,97)
[{utikonin 36 (58,06) 19 (61,29) 17 (54,84)
[ariditopu AXE 8 (12,90) 4 (12,90) 4 (12,90)
Aprigin 27 (43,55) 10 (32,26) 17 (54,84)
[lepeOpomizun 50 (80,65) 24 (77,42) 26 (83,87)
Cratunu 56 (90,32) 27 (87,10) 29 (93,55)
TioKkTOBa KHCIIOTA 16 (25,81) 16 (51,61) -
IHCcyniH 6 (9,68) 6 (19,35) -
['inoTeH3MBHI NpernapaTu 35 (56,45) 19 (61,29) 16 (51,61)

HMI" — nusexkomonexkynapui ecenapunu, HOAK — mosi opanvni ammuxoacynsinmu, ACK —
ayemuncaniyunosa kucioma, AXE — aumuxoninecmepasa, * - pi3Huys Mmidc OCHOBHOI |
KOHMPOILHOIO 2PYNOI0 00cmosipHa, pishuys 6 (p<0,05).

CymapHuil aHaii3 Npu3HaYeHb MPSAMHUX 1 HEOPSIMUX aHTUKOATYJISHTIB Mij Yac i
MICJIS TOCMiTami3alii BCTAaHOBUB, IO JOCTOBIPHO YacCTIIIe X OTPUMYBAJIM MAIIEHTH
KOHTpOJIbHO1 Tpynu, (p<0,05). Ilpu okpemomy aHami3i Ha TOCHITAILHOMY €Tarl Ta
MICIIsl BUMMCKHU JOCTOBIPHOT PI3HHUIII MK IpylamMH B MPU3HAYEHHSAX aHTUKOATYJISIHTIB
He BusiBlieHO. Ha xainb, He BCIM nanieHTaM ocHOBHOI rpynu 3 @I Oynu npusHaveHi
HEMpsiIMI aHTHKOATYJISTHTH TIICTs BUMUCKA. BoHM pexomeHmoBaHi xBopum 3 @I,
MTYYHUM KJIamaHoM cepil abo iHmoro mnpuuynHoro KEI. Tloxunuit Bik He €
MPOTUIIOKA30M JIJIsi Tepamii OpaJbHUMHU AaHTUKOAryJssHTamMu (PiBEHb JOKa30BOCTI I,
A). [22].

BuxigHa TSXKICTh 1HCYIBTY 3a cepeaniMm Oanom mkanu NIHSS Oyna Bume y
namieHTiB 3 mnopymeHHsM BO, HikX y koHTponbHiN rpymi, (p<0,05). Ha d¢oni
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JiKyBaHHA Oyna JOCATHyTa 3arajbHa IMO3WTHBHA AWHamika 3a mkanoro NIHSS,
(p<0,01), 3a paxyHOK IOCTOBIpHOTO MOKPAIIEHHS Y KOHTPOJIbHIN Tpyi, B TOH 4Yac, 5K
y rpyiii 3 nopyiieHasam BO 3minn ve 6ynu noctosipaumu (p>0,05), (Tad. 5).

Tadaunus 5
3minm pe3yabtartiB mkaaun NIHSS i 1adbopaTtopHux nokasHuUKIB mix yac
JIKyBaHHSI
[Toka3nuk ¥Yci nauieHTu OcHoBHa rpyna KoHtposibHa rpyna
o ITicns Ilo [Ticns Ilo [Ticns
JIKYBaHHs | JIIKYBaHHS | JIKYBAaHHS | JIIKYBaHHS | JJIKYBAaHHS | JIIKYBaHHS
NIHSS, 715,111 | 41[2; 8] 9 5 6[5;10] | 4[2;6]
OaIbl [5;15,5] | [3;15,5]
(p<0.01) (p>0.05) (p<0.01)
Jlunamika 3a 1 [0; 3] (n=41) 0,5[0; 2,25] (n=20) 2 [1; 4] (n=21)
NIHSS, 6anu
3X, MMOIB/11 5,25 4,56 5,10 4,56 5,30 4,46
[3,81; [3,21; [3,89; [3,61; [3,78; [3,12;
6,58] 5,46] 6,42] 5,12] 6,60] 5,47]
p<0,05 p>0,05 p<0,05
di6puHOTEH, 3,99 3,99 4,21 4,40 3,77 3,88
r/n [3,33; [3,34; [3,33; [3,33; [3,33; [3,61;
4,61] 4,88] 4,77] 5,10] 4,11] 4,83]
p>0,05 p>0,05 p>0,05
[TpoTpom6i- 94 [85; | 87[80,5; | 90[80,5; | 87[83; 96 [92; 87 [80;
HOBUH 100] 95,75] 98] 97] 100,75] 95]
THEKC p>0,05 p>0,05 p<0,01
['mroko3a, 6,601 5,56 8,69 6,30 5,51 4,84
MMOJIb/JT [5,43; [4,83; [6,83; [6,38; [4,96; [4,57;
9,19] 6,34] 10,00] 7,40] 6,35] 5,33]
p<0,01 p<0,01 p<0,01

[Ticas mikyBaHHS piBeHb 3X JOCTOBIPHO 3HHM3UBCA B KOHTPOJIBHIM TpyIIi,
(p<0,05), a piBenp rmoKO3u - B 000x Trpymax (p<0,01), Ak 3a paxyHOK
MEIMKaMEHTO3HOI Teparlii, TaK 1 3a paxXyHOK 3HI)KEHHS «CTPECOBOI» TiNepriikeMii Ha
¢oni po3Butky I'll. PiBHi (iOpuHOreHy manu TEHICHIIIO A0 MiABUIICHHS B 000X
rpynax, MOXJHMBO 3a pPaxyHOK pe30opOuii HEKpPOTHYHHUX TKAaHUH. 3TAHO JaHUM
JiTepatypu piBeHb (IOPHHOTEHY KPOBI B3a€EMOIIOB’SI3aHMM 3 PIBHEM TIJIFOKO3U Ta
HbAIc y namienTiB 31 cTabiibHOIO imeMigyHo0 xBopoboto cepus (IXC). binpin Toro,
MIJBUILIEHUNA piBeHb (PIOPUHOTEHY HE3QJEKHO TOB’SI3aHMM 3 BEJTUKUMHU
HECTIPUATINBUMU ceplieBO-cyauHHuMU noaisimu (MACE), BkiItoyarouu CMEPTHICTb
BlJI CEpLIEBO-CYIMHHUX 3aXBOPIOBaHb, He(paTalbHUI 1HPAPKT MIOKApAY, 1HCYJbT 1
HEe3aIIaHOBaHy peBacKyJsipizanito y namieHTiB 3 IXC, ocobnuBo y noeanansi 3 11J]
abo mnpemiadberoM, 10 30UIBIIYE HOro IIHHICT, Yy cTpartudikaiii cepueBo —
CYIIMHHOTO pHU3WKy B pAaHi koropti [23]. Takox noBeneHo, 1o (iObpuHOTEH
B32€EMOIIOB’SI3aHUH 3 KapI10BACKYJISIPHUMHU MOAISIMU Y KUTalChKUX maiienTiB 3 L[] 2
tumy 1 crabinbHOO IXC [24].
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VY KOMIUIEKCHOMY B1JIHOBJIFOBAJIBHOMY JIIKYBaHHI KOMOPOiiHUX maiieHTiB 3 1l
y miaroctpomy mepioail ta L/l 2 Tumy MOXIMBO pPEKOMEHAYBAaTH 3aCTOCYBAHHS
BHCOKOTOHOBOi  Teparii, SK MEePCHEeKTUBHOTO (Pi310TEepaneBTUYHOIO METO/A
JIKyBaHHS JaHO1 MO€AHAHOT NaTOJIOT 1.

BUCHOBKM.

1. V nonoBuHu mamnieHTiB noxmioro Biky 3 ['ll Oynau BusBIEHI HOpyLIECHHS
BYTJIEBOJHOTO 00MiHY, a y 37,1% maiieHTiB - IIyKpoBuUi aiadeT 2 TUMy.

2. 'V crpykrypi I'll mnamieHTiB MNOXWioro BIKY TMepuie Miclie 3aiimae
kapaioemOomiynuii  iHCynbT (40,32%), moO BUMarae J0JaTKOBOTO PETEIHHOTO
BUSBJICHHSI OT0 (haKTOPIB PU3UKY, B MEPILY Yepry — hiOpuiIsiii nepeaceps.

3. Taxkicts I'll y mnamientiB 3 nopymeHHsmMu BO poctoBipHO BHIlEe, a
pe3yiabTaTH JIIKYBaHHS Tiplle, HiXK B KOHTPOJIbHIN Tpyi.

4. Criiika rinep¢d10pruHOreHeMist TOCTOBIPHO YacTillle 3yCTPIYAETHCS Y MAIIEHTIB
3 mopymieHHssMu BO, Mae mpsamuii KOpensiiiiHuNA 3B’SI30K 13 CTYHEHEM TSHKKOCTI
iHCynbTy 3a mkanoro NIHSS 1 € mapkepoM HECHpHUSTIMBUX CEPIEBO-CYIMHHUX
MOJTIH.
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Abstract. The level of incidence of acute stroke in Ukraine is 100 - 110 thousand per year.
More than 460 million people in the world suffer from diabetes mellitus (DM) type 2. The presence
of DM increases the risk of acute ischemic stroke (ALS) development in 1.6 - 8 times.

The purpose of the work: to evaluate the peculiarities of AIS in patients of the elderly group
with carbohydrate metabolism (CM) in a stationary stage.

Materials and methods: An analysis of the case histories of diseases of 62 patients with AIS
was done, those people were distributed into two groups: the main one, with a carbohydrate
metabolic disorder - 31 patients, and control one - 31 patients.

The results. The main group included 23 patients (37.1% of the whole sample), diagnosed
with diabetes of type 2 and 8 patients (12.9% of the whole sample) - with glycemia violation.
Diagnosis of atrial fibrillation (AF) before hospitalization was identified at 27.42%, anemia at
21.97%, cancer at 11.29% of patients. Permanent antihypertensive therapy (AHT) was given to
27.42% of patients. Cardioembolic stroke (CES) (40.32%) occurred more often than a lacunar
stroke (LS) (22.58%), (p<0.05), and all other subtypes of AIS (p<0.01). Increasing the level of
fibrinogen > 4.0 g/l was more common in the main, rather than in the control group (58.06% and
25.81% respectively), (P <0.025).

Between the level of fibrinogen and the degree of severity of stroke according to the NIHSS
scale, a direct correlation is revealed (p <0.05). The level of fibrinogen did not decrease after a
hospital discharge. Positive changes according to the NIHSS scale after hospital treatment are
recorded only in the control group.

Conclusion. Half of elderly patients with AIS have violations with carbohydrate metabolism.
In the structure of AIS, the first place is occupied by patients with cardioembolic stroke (CES),
therefore it is necessary to carry out a more thorough diagnosis of atrial fibrillation (AF). The
severity of AIS of patients with carbohydrate metabolism violations is veraciously higher, and the
results of treatment are worse than with patients in the control group. The permanent
hyperfibrinemia is more common with patients with carbohydrate metabolism violations (CMYV), it
has a direct correlation with the severity of a stroke according to the NIHSS scale.

Key words: acute ischemic stroke, carbohydrate metabolic disorder, type 2 diabetes, stroke
subtypes, hyperfibrinogenemia.
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VARIETY FEATURES OF NITRATE ACCUMULATION IN FRUITS OF

SWEET PEPPER
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Annotation. The results of studies of the content of nitrates in various varieties of sweet
pepper grown in Ukraine are presented. The stability of this indicator was determined by
calculating the Lewis coefficient, as well as the influence of the variety and weather conditions on
the accumulation of nitrates.

Key words: fruits, sweet pepper, variety, nitrates, stability.

Introduction.

World marketable production of sweet pepper is more than 400 thousand tons.
Over the past decade, pepper production has increased by 10-15% per year. An
increase in demand from various consumers stimulates an increase in production
volumes in our country. Sweet pepper fruits are attractive for their taste, and also
contain useful nutrients such as vitamins of group B, PP, ascorbic acid, potassium,
calcium, phosphorus, magnesium, sodium, have a small amount of copper, zinc, at
the same time, due to the presence of a balanced content salts of iron, manganese,
cobalt, stimulate hematopoiesis, and also have a beneficial effect on the functions of
the spleen, bone marrow, promote the formation of erythrocytes and hemoglobin,
eliminate cholesterol, normalize liver activity [1, 4].

The permissible norm for the concentration of nitrates in pepper fruits is their
content from open ground up to 200, and from protected ground - up to 400 mg / kg.
For our body, nitrates themselves are harmless. First of all, it is not nitrates that are
dangerous, but their metabolites - nitrites, which are formed during storage, cooking
and digestion. High concentrations of nitrites block oxygenation of cells, bind
hemoglobin, and increase cholesterol and lactic acid. In the body of a young healthy
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person, the conversion of nitrates to nitrites is slower than in the weakened body of
the elderly. According to WHO standards, the permissible daily dose of nitrates for
humans is 5 mg/kg. That is, with an average weight of 70 kg, the permissible
maximum is 350 mg per day. If you take 600-700 mg of nitrates at a time, then an
adult will have severe poisoning [1, 2, 5].

The aim of the study was to calculate the stability of this indicator and identify
the factors influencing its formation based on the analysis of the nitrate content in the
fruits of sweet peppers grown in Ukraine.

Research methodology and materials.

The research was carried out at the NULES of Ukraine at the department of
storage technology, processing and standardization of plant products named after
prof. B.V. Lesik, UNUH at the department of vegetable growing and at the Ukrainian
institute for plant varieties examination. For this, we used long-term data obtained at
the departments and stations of variety testing in Ukraine. Fertilizer doses were
applied according to the recommendations for each zone. Nitrates were determined in
sweet pepper fruits according to the generally accepted method, for each sample the
Lewis coefficient was calculated [3, 6].

Research results and discussion.

To grow high-quality and safe products, the manufacturer must be guided by the
current regulatory documentation, in accordance with DSTU 5044: 2008 Pepper and
eggplant. Growing technology. General requirements. For sale to consumers fresh or
for industrial processing, the products of fresh sweet peppers must comply with
STU 5044:2008 Pepper and eggplant. Growing technology. General requirements.
For sale to consumers fresh or for industrial processing, the products of fresh sweet
peppers must comply with STU 2659-94 u STU EEK OOH FFV-28:2007. These
regulatory documents set out the following basic requirements for products: the
appearance of the fruits - fresh, whole, clean, healthy, unfaded, typical for a botanical
variety of shape and color, without mechanical damage, with a stalk; slight pungency
is allowed in the taste. Fruit size for varieties with an elongated fruit shape (in length
without the stem) - at least 6 cm; for varieties with fruits of a different shape (along
the largest transverse diameter) - not less than 4 cm. The content of fruits with slight
skin wilting, with fresh scratches and traces of pressure - no more than 10%.

The content of nitrates (N) varies significantly in the fruits of the studied
varieties and averages 59,72 mg / 100 g of raw material (table).

The highest concentration of N was found in the fruits of the Mercedes variety
(137,9 mg / 100 g), and in some years even more than 253, which means the potential
danger of such products. In fruits of other varieties, the value of this indicator was
significantly lower. The lowest concentration of N was found in the fruits of varieties
Hercules F;, Nadia and Svitlyachok (less than 50 mg/100g). Most varieties
accumulate 50-100 mg/100 g of raw material, which does not exceed the
permissible norms by 2—4 times.

It should be noted that the dynamics of N accumulation in fruits is very unstable,
both in the varietal section and in the years of study, as evidenced by the standard
deviation and the Lewis coefficient. Among the studied varieties, this indicator was
the most stable in the samples: Poltavskiy and Svitlyachok, other samples have much
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Concentration of nitrates in sweet pepper fruits and its stability

e

mg / 100 g raw matter )
Variety average max . max standard Lew1's
min value . . coefficient
value value deviation deviation

Baktyanets 57,5 130,0 40,0 90,0 36,99 0,308
Gemini 58,67 85,0 21,5 63,5 24,74 0,253
Bachata 95,00 136,0 46,1 89,9 39,52 0,339
Druzhok 63,88 1050 13,9 91,1 40,73 0,132
Boneta 72,9 127,0 20,5 106,5 36,23 0,161
Hercules F; 33,9 85,8 10,8 75,0 32,78 0,126
Sandra 77,35 146,0 24,1 121,9 54,18 0,165
Calypso 52,85 58,0 40,0 18,0 8,65 0,690
Mercedes 137,9 253,0 32,60 220,40 96,79 0,129
Poltavskiy 72,72 116,0 9,6 106,4 37,16 0,083
Nadiya 35,1 59,3 21,5 37,8 16,48 0,363
Svitlyachok 11,5 27,0 12,4 14,6 11,63 0,089
Average by | 597 . . . 35,49 0,25
variety
Lewis
coefficient 0,246 ) ) ) ) )

Based on the results of many years of research, the analysis of variance of the
influence of weather conditions of growing various varieties of sweet peppers on the
formation of the concentration of nitrates in fruits showed that this indicator did not
significantly depend on the factors under study. Therefore, it is advisable to deepen
the analysis and identify the influence of other anthropogenic factors on the
accumulation of nitrates, such as the use of different types and doses of fertilizers,
growth stimulants and pesticides.

Conclusions.

The above studies made it possible to analyze the characteristics of the
accumulation of nitrates in the fruits of sweet peppers of common varieties in
Ukraine. The varieties that accumulate a relatively low concentration of nitrates —
Poltavskiy and Svitlyachok - have been identified. It was found that the fruits of most
of the studied varieties are safe and do not contain high concentrations of nitrates,
except for the fruits of the Mercedes variety, which in some years formed more than
250 mg/ 100 g of raw material, which exceeds the permissible norm. The data
obtained should be taken into account when planning and selecting an assortment of
sweet peppers to obtain high-quality and safe products.
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Anomauia. Haseoeno pezyiomamu 00CHiOdHCeHb 6MICMY HIMpamie 6 nioo0ax pizHUX copmis
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Farm Chef Manager of Dudarkov Branch | ynpasnsarowuii ghepmoti omoenenus «/{yoaproey
CHAIKA State-Owned Company,
624, Gogol St., Dudarkov Village, Boryspil District, Kyiv Region, 08330
T'ocyoapcmeennoe npeonpusmue « Havikay,
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Annomauun. B cmamvee 6 ucmopuueckom acnekme npueeoeHa uHgopmayus o0 npogedeHuu
8bICMABOK-AYKYUOHO8 NIEeMEHHbIX KOpo8 Ha Meocoynapoonom u pecuoHanvHom yposHe. Llenvio
8Cex IMUX 8bICMABOK ABNAEMCA 0OMEH NPAKMUYECKUM ONbIMOM pabombvl nO pa3zeedeHuro KpynHo2o
P0o2amo2o CKoma pazHblX HOpOoO, NPONA2aHOA CEeNeKYUOHHBIX OOCMUNICEHUU TYYULUX XO3AUCMS,
8bls8IeHUe KOPOB-UHEeMNUOHOK NO KOMNJIEKCHOU OyeHKe. Bvicmaska #ueomHulx — 3mo euje u uoy,
20e NpoxooAm pasiuiHvle pazeiekamebHble MEponpusmus, KOHKYpCbyl, 8 moM yucie — 0 oemell.
Tym ecmvb, 20e 0mOOXHYmMb C cembell, NO0OWAMbCL, NEePeKyCUmMb, KYNUMb CY8EHUPbL U M. 1.

0606wen HakonaeHHblIll U NPUOOPEMEHHDIL ONBIM HA MEHCOVHAPOOHBIX BbICMABKAX KOPO8 8
sapybexcuvix cmpanax. Ha npumepe Koponesckou evicmasku «The Royal» (Topoumo, wmam
Oumapuo, Kanaoa), packpvimuvl HeKomopwle 0cOOeHHOCMU NOO20MOBKU KOPO8 K 6bICIAGKe Ul
MOHKOCMU KOPO8be20 CIMAlIUH2A.

B Vkpaunwvr yowce mpaouyuonno 6 mauane urous mecaya ma meppumopuu Hayuonanvnozo
komnaekca "dxcnoyenmp Yipaunvl" 6 Kueee npoxooum Medsxcoynapoonas azponpomvludieHHAs.
svicmaeka «AI'PO». OOHum u3 OCHOBHLIX MEMAMUYECKUX HANPAGIEHULl BbICMAGKU ABNAEMmCs
akcnozuyua Animal EX — Oemoncmpayusi u ayKyuoH HIeMeHHulX dcueomuulx. llocmosnubiv
VUACMHUKOM — KOPOBbUX — BbICIABOK  AGNAEMCs  20Cy0apcmeenHoe npeonpusmue  «Yaiikay
bopucnonvckoco paiiona, Kuesckou obracmu. 3a Oecsamunemuuti nepuoo (2011-2019 22.) no
BbICMABOUHBIM KOPOBAM NPOAHANUUPOBAHA UX MOIOYHAS NPOOYKMUBHOCb 3d 8bICULYIO IAKMAYUIO
(kax 3a nepevle 305 Oneu 1akmayuu, max u 3a 6cio J1aKkmayuio), 8 m.u. 8 nokoaenusx. Kpome moeo,
3a 5Mom nepuoo 6bICMABOYHbIE HCUBOMHBLE GbIOBIGANU U3 CINAOA, NOIMOMY HO HUM NOOCYUMAHA
UX NOHCUBHEHHASL NPOOYKMUBHOCTb U 80CHPOU3B00UMENbHAS CHOCOOHOCMb.

enaemcs 6b1600, 4mo GbICMAGKU KPYNHO20 pPO2AMO20 CKOMA — MO OOUH U3 OCHOBHBIX
UHCMPYMEHMO8 CeNeKYUOHHO-NIeMeHHOU pabombl. [10006HbIe Mmeponpusmus HeoOX00uMbvl OJis
VCHeuHo20 pas3eumus. Ompaciu MOI0YHO20 CKOMOBOOCMEA, 0isi 0OMeHA ONbIMOM, 015 pa3pabomKu
HOBbIX Memo008 celeKyul, MeXHOIO2ULl COOepIHCAHUS U KOPMIEHUS HCUBOMHBIX, DPACUUDEHUs
UHGOPMAYUOHHO20 NOJISL 8 IMOU 0OAACMU.

Knrwuesvie cnosa: oicueomnosooueckue  8blCMABKU-APMAPKU,  NJIEMEHHble  KOpOBbl,
KOMNIEKCHAS OYEHKA, MOLOYHAs NPOOYKMUBHOCIb, CENeKYUOHHbLE 00CUNCEHUS.

BricTaBkou co6a1<, KOIIICK HJIM KOMHATHBIX (I)I/IaJ'IOK celyac HMKOrO HE
YIUBUIID. A Kak HacyeT BBICTaBKHU KOpOB? OKa?)I)IBaCTC}I, OBIBAIOT U TaKHE. HpI/I‘ICM,
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OHM OJHOBPEMEHHO SBJSIIOTCS W JEMOHCTpAlMEl JOCTHKEHUI BIIAJEIIbLEB
KUBOTHBIX, U CEPHE3HBIM 300TEXHUYECKUM MEPONPUSITUEM M, KOHEYHO K€, SPKUM
oy [9].

BricTaBku u BBIBOJIKH JEMOHCTPUPYIOT Jy4Ilne JIOCTUKEHUS
B )KUBOTHOBOJICTBE. JTO U BBICOKOIIEHHBIE IUIEMEHHBIE »WBOTHbBIC, WU JIy4llUE
MPOAYKTUBHBIE U IUIEMEHHBIE KauyeCcTBa JKUBOTHBIX B XO3SHCTBAaX, U IMEPEIOBbIC
METO/IbI, TIPUEMBI, TEXHOJOTHHU, CIOCOOCTBYIOIINE YBEIWYCHUIO MPOTYKTUBHBIX H
IJIEMEHHBIX KayeCTB JKWUBOTHBIX. BBIBOJKM YCTpaWBarOTCS Ui MOKa3a Jy4IIHX
IJIEMEHHBIX JKUBOTHBIX, M HEPEAKO HCIOJB3YIOTCA TaKXKe [ HMX ayKUHOHHOU
MIPOTAXKH.

CenekunoHep B ) KUBOTHOBOJICTBE — CTPATET, AyMAIOIIHNI O CTa/le Ha HECKOJIBKO
NECATUIIETUN BIEpEN, W MPEACTABIAIONIMA B yME NAKE OTAEJIBbHBIX KUBOTHBIX
Oynyuero. MakTUYECKU B PEAIbHOCTH, TIOI0Mpas M 3aKpeIuisisi FT€HETUKY, OH BUJIUT
pe3yJIbTaThl CBOETO TpyJa TOJBKO 4epe3 4-5 JeT, Belb MMEHHO 3a ATOT MEPHUO]
MPOUCXOJIUT CMEHA MOKOJIEHUN Y KPYITHOTO POTaToOro CKOTa.

[lepBass wW3BEeCTHAasT CEIIbCKOXO3SMCTBEHHAsT BBICTABKAa ObLIa IPOBEACHA
CenbpopICKUM CENbCKOXO03IMCTBEHHBIM 001ecTBoM B Jlankammpe (AHraus) B 1768
rogny. C XIX Beka CelbCKOXO35SUCTBEHHBIE BBICTABKUA JAIOT MECTHBIM >KUTEISIM
BO3MOXHOCTh OTHPA3JHOBATh JOCTUKEHUS U OTJAOXHYTh OT MOBCEIHEBHON PYTHUHBI.
Exeronnbie 110y, COYETAIONINE CEPHE3HYI0 KOHKYPEHIUIO U JIETKUE pa3BICUYECHUS,
OpU3HABAJM M BO3HArpAXKIalyd YIOPHBIA TPyAd W HABBIKM IPOU3BOAUTENCH
NEPBUYHOM NPOAYKIUH, M TMPEIOCTABIUIA CEIbCKUM CEMbSIM BO3MOKHOCTb
noobmarbecsi. l'opoAckMe WOy TakXe OKa3blBalM TopokaHaM BO3MOKHOCTb
HaIpsMYyH y4acTBOBaTh B CEJIbCKOM KU3HU U MPOU3BOJACTBE MPOAYKTOB MUTAHUS.
YacTo cenbCKHe MO0y O0KUBICHHO COYETAJIUCh C HAIMOHAIBHBIMU COPEBHOBAHUSIMH,
B T. 4. KOHKYPOM, MPUTOTOBJIEHUEM MPOAYKTOB MUTAHUSA U TEHTHErTUHroM. lepOu u
poaeo oueHb nonyisipHsl B CIITA.

Camas mepBasi BbICTaBKa JoMaliHero ckora B Poccuu coctosimace 14-16
ceHtsa0ps 1843 roma 6113 1moapeMa Ha BO3BBIIICHHOCTh CeBEPHUHOBCKOM JOPOTH IO/
Opneccoif. Ha BBICTaBKy MOIMyCKadUCh JIOMIATH, BOJIBI, OBIKA, KOPOBBI, OapaHbl U
CBUHBU TOJBKO U3 HoBopoccuiickux ryOepHuil. [lepBbie nBa AHS MOCBSIIAINUCH
WCIIBITAHUIO BO30BBIX BOJIOB, JKEPEOIOB M KOOBUT HAa KPYTOW BO3BBIMICHHOCTH U HA
TOPU30HTANIBHOM, HO O4YeHb yxabuctoil gopore. Ilo oxkoHuaHuMm Tpex JHEH
cocTsi3aHua  Komuccapbl OOmiectBa cenbckoro xossiictBa  FOxuoit  Poccun
NOABOAWIIM UTOTW U pacnpeaessui Harpaael. Kak nucan xxypHan « MHUp BBICTaBOK»:
«YBeHYaHHbIC KUBOTHBIC MPHU OOBSABICHUU HArpaj MPOXOIWIM IMOOYEPEAHO, 0.
3ByKH My3bIKH. [l0 OKOHYaHMM pa3nauu Harpaj BCE ITH KUBOTHBIC, YKPAILICHHbBIC
JIEHTaMU M IIBE€TaMHU, OOBENIEHbl ObUIM BOKPYT SIPMApKH U TMOTOM MPOBEAECHBI IO
IJIaBHBIM YJIMIIAM rOpoja, COPOBOKIAEMbIE MY3bIKON» [12].

OueBuanbl 3TOM TepBOM B POCCHMM BBICTABKHM JIOMAIIIHMX >KUBOTHBIX TakK
onuchiBaIu cBou BreuarieHusa: «Kurtenun Opecchl U MpPUEKHUE C KUBEHIIEM
YJOBOJILCTBUEM TMPUCYTCTBOBAIU MPHU 3TOM CEIHLCKOM TOPXKECTBE, MEPBOM €IlE B
CBOEM pojie B HamieMm Kpae. Ha 3Ty mepByrO BBICTaBKY MPEACTABICHO OBLIO eIie
HEMHOT'0 CKOTa; HO HET COMHEHUSI, YTO HOBOPOCCUMCKNE TTOMENIUKH U 3€MJIEIETbIIbI
CKOpPO O3HAaKOMSITCA C 3TUM YPE3BbIYAITHO MOJIE3HBIM YUPEKJIECHHEM M YTO OHO HE
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3aMeJIUT TOJYyYUTh HAJUIeKallee CBOE Pa3BUTHE U MPUHECTH TY IMOJb3Y, KOTOPOM
OKHJIaeT OT HEeTo 0JIaroJIeTeIbHOE MPABUTEIBCTBO, CTOJIh 3a00TIMBO TMEKyIeecs 00
YCOBEPIIIEHCTBOBAHUK BCEX OTPACICH CEIhCKOW MPOMBINIICHHOCTH HAIIEro Kpas
[7].

N3 BBICTaBOK, Ha KOTOPHIX OBUT MPEACTABJICH BECh CKOT, IMOCTENIEHHO HAdau
BBIJICSITRCSL  0OJiee  Y3KOCTICIMATM3UPOBAHHBIC  MEPONPUSTHS, ITOCBAIICHHEIC
MOJIOYHOMY XO3SIUCTBY, KOHEBOJACTBY, CKOTOBOJCTBY, ITHIICBOJCTBY U JAPYTUM
OTpacisiM CEJbCKOTO XO3SICTBA. OTH BBICTABKM YCTPAWBAIMCh B OCHOBHOM
HAyYHbIMU OOIIECTBaMHU, BO3HUKIIMMU BO BTOpoil mosioBuHe XIX cronerus B
Poccun.

Heine cenbckoxozsiiictBeHHble BbicTaBkU (Agricultural show) B 3apyOexkHBIX
CTpaHaX C BBICOKOPA3BUTHIM MOJIOYHBIM CKOTOBOJCTBOM — BaXKHas 4acTb
KyJIbTYPHOH KU3HU MAJICHbKUX JEPEBEHCKUX TOPOAKOB U MOIMYJISIPHOE MEPONPUSITHE
B 00X ropogax. B ManeHbKHX MPOBUHIMAIBHBIX TOPOJAX 110y BAPUPYIOTCS OT
HEOOJIBIITUX MEPOTNPHUSATHH, TAE€ OHU OOBIYHO IJISATCA JBa [HSA, JO0 CPEIHUX
TPEXTHEBHBIX MEPOINPHUATUNA, JO KPYIHBIX IOy, KOTOPbIE MOTYT JUIUTHCS JI0 JABYX
HEJEMh W COYETAlOT B ce0e JIEeMEHThl TapKa pa3BJICUEHUH C DIIEMEHTAMH
CEJIbCKOXO3SIMCTBEHHOIO MIOYy. XOTS BO MHOTMX CTpPaHaX CeIbCKOXO3SIMCTBEHHBIC
BBICTABKHM BCE Yallle MCIBITHIBAIOT (DMHAHCOBOE NTaBIEHWE, BO MHOTHX TOPOJaX WM
palioHax ecTh LIOY-KIyObl, @ B HEKOTOPBIX pailOHaX HECKOJIbKO TOPOJIOB U JIEPEBEHD
B JTOM pailoHEe NPOBOAST €XKEroJIHbIe BBICTaBKU. boliee KpymHbIE IOy 4YacTo
BKJIFOUAIOT JKMBBIE€ BHICTYIUICHUS U (peliepBEPKHU Ha TJIABHOM apeHe.

Kpynusie MEXIYHapOIHbIE KUBOTHOBOIYECKHE BBICTaBKHU-SIPMApPKH
npoBoasatcs B CIIHA («World Beef Expo», Munyoku, mrar Buckoncun), Kanane
(The Royal Agricultural Winter Fair (RAWF) uzBectnas xak «The Royal», ToponTto,
mrat Ontapuo), ['epmanun («Euro Tier», I'anHoBep; « Griine Woche», bepaun),
®panmn («Sommet de 1’Elevage — CaMMHT XHBOTHOBOZOBY», Kinepmon-Deppan;
SPACE (Salon de la production agricole — Carrefour Europeen, Penn)), [1IBeitapun
(«Tier & Technik», Cent-I'amnen), @unnsuauun (ELMA, XenbcuHKH) U Apyrux
cTpaHax [3-6, 11, 13].

B oTaenpHBIX choydasx mapaabl KOpPOB IPOBOIATCS B BHJE BCEBO3MOXKHBIX
¢uryp. Tak B Pume Urtamus ¢urypsl KOpoB OIETHI B KOCTIOMBI JPEBHEPUMCKHUX
BOMHOB, UTPOKOB B COKKEpP, aCTPOHABTOB, KOPOB-O(MHUIIMAHTOB, KOPOBBHI B 00Opase
yelioBeKa-nmayka M JIpyrux mnepcoHaxeil. Bce 3To sipkoe 3penwile MOCBAILIEHO
NEePBOMY B UCTOPUU ropojia mapaay KopoB. Llenbie «cTanay KOpoB U3 CTEKIOBOJIOKHA
«TYJSIIOT» M0 yJUIAM W IUIOIIAJsM ropojia B paMKax IMONYJISSPHON Tenepb akiUu
0JIarOTBOPUTEIBLHOCTH, KOTOpast mpoia yxe B 40 ropogax mupa, Britouas [lapux,
HLIO-ﬁOpK, Toxuo u JlougoH.

MHorue BBICTaBKU-BBIBOJIKM  KPYIHOTO pOTaToro CKOTa YK€ CTaju
TPAAUIIMOHHBIMA W €XETOJHO TMPOBOAATCS B TOCYAApCTBaX IIOCT COBETCKOTO
npoctpanctBa. Tak B Poccuiickoit deneparuu mpuoOpenu MOMyJISIPHOCTh TaKHe
BBICTABKHM IUIEMEHHBIX >KMBOTHBIX Kak «bensie Houm» B pamkax MexayHapoaHOU
arpoONPOMBITINICHHON BBICTaBKU-sipMapku «Arpo Pyce» (Jlenmnrpanckas o0macTs),
"3onoras ocenp" (Ha BJIHX, r. Mocksa), «3BE3abl [lonmockoBbs» (MockoBcKas
obnacte), «Bmamumupckue 3opu» (Bmamgumupckas oOnactb) «baiikanArpo»
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(Pecniy6nuka bypsitust), B Boponexckoit o6mactu (c. HoBas Ycmanb Ha 6aze AO
«IInemnpeanpusitue "BopoHexckoe'"») Ha TEPPUTOPUU BBICTABOYHOTO KOMILIEKCA
AO «Jlunenkmiem» B pamMkax o00JacTHOTO IIpa3aHMKa JIeHb >XKMBOTHOBOAA; B
benapycu «bemarpo»; B I'pysum - «Cattle Expo» (TOwmucu); B VYkpamne —
Mexnaynaponnasi arponpoMbinuieHHass BbeicTaBka «AI'PO» (Kues), AgroExpo
(KponuBaunpkuit) u muorue apyrue [1, 2, 7, 10, 12].

OmHako 1eIhI0 BCEX BBICTABOK SIBJISIETCSI OOMEH MPAKTUYECKUM OTIBITOM PaOOTHI
0 Pa3BEICHUI0 KPYNHOTO pPOraroro CKOTa Ppa3HbIX MOpOJ, IponaraHja
CEJIEKIIMOHHBIX JTOCTHKEHHUM JYy4YIlIUX XO3SICTB, BBISBICHHE KOPOB-YEMIIMOHOK IIO
KOMIUJIEKCHOM oneHke. C KaxAbIM rOJ0M TaKWe BBICTABKM HAOMPAIOT HOBBINA OIIBIT,
/1€ TOHUMAEIb, YTO €IIE CIETYET MHOIO€ MOHSTh U CAENATh.

eap ucciaenoBannii — 0000IMIUTh HAKOTUICHHBINM W MPUOOPETEHHBIN OMBIT HA
MEXIYHApPOJIHbIX BBICTABKAaX KOPOB B 3apyOekKHBIX CTpaHaX M OXapaKTepU30BaATh
BBICTAaBOYHBIX KOPOB IuieMeHHoro ctana Il «Yaiika», KOTOpble OBbLIN MPECTABICHBI
Ha MexXayHapoIHbIX arponpoMbIIIIeHHbIX BbicTaBKax «AI'PO» B 2011-2019 rr.

Martepuan u Metroabl uccienoBanusa. OCoOCHHOCTH MOJATOTOBKH KOPOB K
BBICTABKaM, B OCHOBHOM, CTPOWJIMCH Ha JJUYHOM TocemieHnr BeicTaBku « The Royal»
B Kaname, mpemocraBineHHON wuHOpMAIUU U CEKPeTOB (GEepMEPOB, KOTOPHIC
nenuinucy ¢ HamMud. Kpome TOro, HMCHosib30BaHbl JIMTEPATYPHBIE MAaTepHANbl O
MIPOBOAMMBIX BBICTaBKaxX KOPOB B pa3HbIX cTpaHax [8, 12, 13].

ITocTosiHHBIM y4acTHUKOM MeEXIyHapOAHBIX arpoONpPOMBIIIJIEHHBIX BBICTABOK
AT'PO, exerogHo npoBoaMMbIX Ha BeicTaBouHOM ueHTpe B Kuese, sBiseTcs
I'ocynapctBennoe npennpusitue (I'TI) «Yaiika». I'TI «Yaiika» — MHOroortpacieBoe
CEJIbCKOXO3SIUCTBEHHOE Tpearpusitue, umeromiee 3 ¢unuu (otaeneHus — Jyaapkos,
Jlecnoe, UYemep) u pacnonoxeno B Kueckoih m UepHuroBckoil obOnactsax. Yacte
’KUBOTHOBOJIYECKOM TMPOAYKIMH MPEINpUsiTUE IepepadaTbiBa€T B COOCTBEHHBIX
[exax M peaJn3yeT MOJIOYHbIE M KOJIOACHO-MSICHBIE W3JENUsS TOPTOBOM MapKH
«Yaiika «9KOIMTPOAYKT». IlorosioBbe KpymHOTO pPOraToro CKOTa HACUUTHIBAET
okoJj10 1900 rosioB, u3 HUX KOpoB 850 roJoB.

Ounus JlynapkoB sIBASIETCS IJIEMEHHBIM 3aBOJOM MO Pa3BEACHUIO KPYITHOTO
poratoro CKoTa TOJIITUHCKOW moponabl (eBpomeickoil cenekuuu). Kopmienue
KUBOTHBIX B XO3SIIICTBE COOTBETCTBYET COBPEMEHHBIM CTAHAAPTaM IO MUTATEIbHBIM
BEIIECTBAM U MAaKpO3JIEMEHTaMU. B OCHOBHOM, TEXHOJOTHS COJEpKaHUS KOpPOB
o0OecreunBaeT  peaan3aluio HACJIeICTBEHHO-00YCJIOBIEHHOTO MOTEHIIAAJIA
OpOAYKTUBHOCTU. [IpM yKa3aHHBIX YCIOBHUSIX CpPEIHErOJOBOM YOO MO cTamy
YUCTOMOPOJHBIX TOJIITHHOB 4YepHO-miecTpol Mmactu B 2010-2018 romax cocTaBisii
6928, 7698, 7733, 7739, 7825, 7399, 8086, 7808, 7840 xr MOJI0Ka COOTBETCTBEHHO.
biarogapss CBOMM CENEKLMOHHBIM JOCTHMKEHHUSIM HMMEHHO C 3TOr0 OTHEIECHUS
OTOOpaHHbIE JTYUIINE KOPOBBI MPUHUMAIOT Y4aCTHE B BHICTABKAX.

Tak, coOpanHbie wMaTepuasbl ¢ MeEXIyHApOIHBIX arpOMPOMBITUICHHBIX
BbICTaBOK 3a 2011-2019 rr. mo3BoisIOT KOHCTaTHpoBaTh, 4To B 2011 romy ObLim
npelacTaBieHbl MieMeHHble KopoBel JlrobaBa UA 2300162004 u Pyna UA
2300162606; B 2012 r. - Hesroma UA 2300162597, Kyounka UA 3201032106 u
Kapera UA 2300162800; B 2014 r. - JluBus UA 3201032144 u UYyGapka UA
3201079913; B 2015 1. - Azamus UA 3201032065 u JIuust UA 3201032144; B 2016
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r. - Jlmeug UA 3201032144 u Husa UA 3201114762; B 2017 r. - HuBa UA
3201114762 u Aarmus UA 3201114680; B 2018 r. - Aarmug UA 3201114680 u
Mamorka UA 2600372967; B 2019 r. - KaBa UA 8010352559 u baBoBma UA
3201114766. Takum 00pa3oM, 3a HCCIAEAYEMBIA MEPHOJ B BBICTABKAX MPUHUMAJIO
yyactue 13 BBICOKONPOAYKTUBHBIX KOPOB, MprueM JIMBUSI BBICTABIISLIACH TPUXK/IBI, A
HuBa u AHrnust — IBaxbl.

O06paboTka coOpaHHBIX MaTEPHAJIOB MO BHICTABOYHBIM KOPOBaM MPOBOAUIIACH
[0 BBICHIEW H TMOXU3HEHHOW MOJIOYHOM NPOAYKTUBHOCTH C  IOMOIIBIO
nporpamMmmHoro obecneyenusi Excel. JlomomHutensHO 1O  Kax[oill  KOpOBe
paccunTanbl Ko uimenTsl BocnipousBoacTa (KB) nmo dpopmye:

KB = (kon14ecTBO pOIUBIIMXCS KUBBIX TEJIAT : BO3pacT KOPoB B rogax) - 100

JIJisi MaTeMaTuyeckoro 0ToOpakeHusl BO3pacTa KOPOBBI B AECATHIX YACTAX Trofa
KOJIMYECTBO MecsleB yMHOxaiu Ha 0,083,

PesyabTaThl uccjiefoBaHui. BeicTaBka TOMAIIHETO CKOTA — 3TO MEPOIIPUATHE,
Ha KOTOPOM CKOT BBICTaBJISIETCSI U OTICHUBAETCS 10 OMPECICHHBIM (DEHOTUTTUYECKUM
MpU3HAaKaM TMOpPOJbl, KakK YKa3aHO B MX CTaHAaprax mnopoiabl. Buasl
CEJIbCKOXO3SIICTBEHHBIX JKHUBOTHBIX, KOTOPHIE MOTYT OBITh TOKa3aHbl, BKIIOYAIOT
CBUHEW, KPYITHBIA pOraThlid CKOT, OBEL, KO3, JIOIIAJIeH, KPOJIMKOB, JaM U aJbllakoB. B
COPEBHOBAHMSIX TaK)K€ YYAaCTBYIOT TaKH€ NTHUIIbI, KaK KYpbl, TYCH, YTKH, UHIACHKU U
ronyou. Takke MpOBOASTCS COPEBHOBAHUA ISl cOOaK, OBUApPOK U Korek. [Ipuzepsr
CEJILCKOXO3SIMCTBEHHBIX BBICTABOK, KaK TMPAaBWJIO, HArpaxJaaroTcsi HWMEHHBIMHU
MenansaMH, KyOkaMu, po3eTkamu win jJeHtamu. B HanmonansHoM My3ee ABcTpanuu
€CTh penkas KOJUIEKIIUS Meaneu, JTIOKYMEHTHUPYIOIIHNX HUCTOPUIO
CEIIbCKOXO3SIMICTBEHHBIX BBICTABOK W CEJIbCKOM IMPOMBIIIJIEHHOCTH MO BCEHU
Ascrpanmuu. 111 menaneit marupyrorcs nepuonom ¢ cepearnsl XIX no Hawama XX
BEKa, U MHOTHE U3 HUX CBSI3aHbI CO 3HAMEHHUTBIMU JIFOJbMU U OPTaHU3AIUSIMH.

ExeronHon cenbCKOXO35IMCTBEHHOM BBICTABKOM, KOTOpas mpoxoaut B Kanane
(r. Toponto, OnHTapmo) B TEUEHHWE TEPBBIX ABYX HEACIb HOSOpS. SBIACTCA
Koponesckass BeictaBka — «The Royal» (The Royal Agricultural Winter Fair —
RAWF). Crona npu6siBarot 6osee 6000 kuBOTHBIX, B TOM duciie 6osee 4900 romos
KPYIIHOT'O pOraToro CKOTa, OBEll, KO3, CBUHEH, KPOJIMKOB U MPUUYYMJIUBBIX NTHII, a
takke Oosiee 900 nomaned M IIOHM, a TAaK)KE BBICTaBKA CEIbCKOXO3SIMCTBEHHBIX
KYJBTYp u OBOIIEH, oOpa3oBarenbHbIE BBICTABKU U pa3IuyHbIC
nocronpumedarenbHocTu. [locetuB 3Ty BbicTaBky B 2016 rogy u moObiBaB Ha
BBICTABKE ILJIEMEHHBIX KOpPOB, XOUYETCS MOJEIHUTBCS CBOMMH BIICYATICHUAMHU U
OpraHU3alMOHHBIMA MOMEHTAMU IO MTOATOTOBKE )KUBOTHBIX K BBICTaBKE [9].

BricTaBky opranuzoBbiBaeT cenekunoHHas kommnanuss SEMEX. IIpoxoaut 3to
MEpONpUATHE pa3 B IOJ, B TEUCHHE HECKOJbKUX AHEW. (Che3KaeTcs Ha Hee
MHOXXECTBO (EepMEpOB CO CBOMMHU >KMUBOTHbIMU. B mepBblid J€Hb MPOBOIUTCA
OIICHMBAHUE IJIEMEHHBIX KOpOB. Bo BTOpOWl /€HBb OIIEHUBAIOT TENAT OT JYYIIHUX
KOPOB, MPOJAIOT MOJIOJHAK Ha ayKiuoHe. [0ToM TeMOHCTPUPYIOT JIydIInX OBIKOB-
MIPOU3BOJIUTENIEM — OTIOB ATOr0 MoJojHsKa. JKenmaromue cpa3zy xXe MOryT
3ape3epBUpOBaTHL MX crnepmy. Ha BbICTaBKe B MOCIEIHEE BpeMsi MPEIACTABIICHbI
KOPOBBI  TOJIIITHHCKOM TMOPOABl KPACHO-NECTPOM M  YEPHO-NIECTPOU MACTH,
TDKEPCEICKOM, a M3 MSICHOTO CKOTa — YepHbIe a0epINH-aHTyChI.
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BricTaBka — He pa3BiieueHuUe, a, B IEPBYIO OUYEPE]lb, CEPhE3HOE 300TEXHUYECKOE
MepomnpusaTue. Emie 10 ero Hadaia u3naercs Karajor ¢ n300paKeHUSIMA KUBOTHBIX-
YYaCTHUKOB, OCHOBHBIMM CBEACHUAMH O HUX. CHenuanucrbl-CeIeKIIMOHEPhI
MPOBOJIAT OOHUTHPOBKY KOPOB. Kpome TOro, OIeHMBAIOT TaK HAa3bIBAEMBIM OajaHC
ATUX JKUBOTHBIX. Mu, mpole roBopsi, HACKOJbKO rapMOHUYHA KOpoBa. [[is »Toro
OepyT MEpHYIO JICHTY, U3MEPSIIOT KOCYIO JUTMHY TYJIOBHUIINA U (PUKCUPYIOT pe3yibTarT.
IToroM cknaabIBaIOT JIEHTY BJIBOE€ M U3MEPSIOT BBICOTY B XOJKe. To ecTh, BhICOTa B
XOJIKE JIOJDKHA OKa3aThbCsl POBHO BJBOE MEHBIIE KOCOM MMHBI TynoBuila. [lotom
JIEHTY OISATH CKJIAJIBIBAIOT BJABOE U JIENAIOT Cieayromui mpomep. M Tak moBTOPSIOT
HECKOJIBKO pa3 CO BCEMHU OCHOBHBIMHU TpoMepamu. [locieaHUM U3MEPSIOT KOMBITO —
OHO 3aBEpIIAET CEpPUI0 MPOMEPOB. Y TapMOHUYHOTO >KUBOTHOTO KaXKIbld U3 HUX
JOJIKEH OBITh POBHO BJIBO€ MEHBIIIE TTPEAbLAYIIETO.

B COBPEMEHHOM KUBOTHOBOJICTBE UCIIOJIb3YETCs MHOTO
BBICOKOTEXHOJIOTUYHOTO 000PYIOBAHUS, BCE CTaHAAPTH30BAHO. M KOPOBBI JOJIKHBI
MMETh TaKUE TMapaMeTpbl, KOTOPbIE MOAXOIAT JJIsi COAEp KaHUs, NOEHUS U T.J. Ha
TaKUX BBICOKOTEXHOJIOTHUECKNX (epmax. [loaTomMy miis miIeMeHHOTO MCTIOIb30BAHMUS
O0TOMPAIOT KOPOB C COOTBETCTBYIOIIMMH TtapameTpamu. M BrIOpaTh TaKUX KUBOTHBIX
MTOMOTAIOT BBICTABKH, TJI¢ KOPOB, B TOM YHCJIE, OIICHUBAIOT U T10 MX OanaHcCy.

Ocobennocmu no020mo6Ku KOpo8 K 6biCMABKe UNU MOHKOCMU KOPO8be2o
cmauiiunea. Ha BRICTaBKy OTOMPAIOT KOPOB TUMTUYHBIX JIJIST OPOJIbI. MOJIOYHBIN THII
’KUBOTHOTO XOPOIIO BBIPAXKEH MPU 3TOM KOPOB OLIEHUBAIOT MO KOMIUIEKCY CTATEM:
OCTPOTE XOJKH, HEXKHOCTH KOXXHM, CTPOCHHIO TOJIOBBI M IIE€U, IJIOCKOCTH H
MIOCTaHOBKE pedep, MeXpeOEPHOMY PACCTOSIHUIO, KPEMOCTU U TiyouHe Ttena. CrivHa
JIOJDKHA OBITh JOCTATOYHO POBHAS U Kpemnkas [8].

KopoB k BbIcTaBKaM roTOBSIT HE MEHEE TIATEIbHO, YEM JIEBYIIEK K KOHKypcam
KpacoTbl. CyIIECTBYIOT CHEUHATbHBIE pPACUYECKH, IIAMIYHH, Ja)Xe HaKJIaIHbIC
WUHBbOHBL. [I0XOJKYy KOpOB MO MOAMYMY HAUYMHAIOT MPOBOJAUTH 3a MOJIroAa 0
BbICTaBKH. OCOOCHHO MHOTO BPEMEHW W BHUMAHUS YJIEJSIOT BRIMEHH KOPOBBI, OHO
JIOJKHO OBITh YHCTHIM U CYXUM U HE OECTIOKOUTH KOPOBY.

['oToBUTBCS K BBICTaBKE (hepMephl HAaYMHAIOT 3apaHee, Mecsla 3a 1Ba. B 3To
BpeMs KOPOB HAUMWHAIOT JIBa pa3a B JEHb OOJMBaTh... JeasHol Bojou. [lox
BO3/ICIICTBUEM XOJIO/Ia Y UBOTHBIX HAUYMHAET OTpacTaTh MOAIIEPCTOK. J[esio B TOM,
YTO KaXIbIii epMep XOueT MOKa3aTh CBOK KOPOBY B CaMOM BBITOAHOM cBeTe. U
YTOObI CKpPBITh KaKHE-TO MEJIKME HEIOCTaTKh WM, HAao0O0pOT, NOIYEPKHYThH
JIOCTOMHCTBA, KOPOB... CTpUryT. TouHee, BBICTPUTAIOT IIEPCTh B OINPEIACICHHBIX
MECTax, Jla elle ee M0-0CO0OMY HauyecChIBaIOT, JaKUpyloT... Ho riaakyro KOpoBBIO
HIEpCTh HE OYEHb-TO MOCTpukelb. [loaToMy HykeH mopmepcTtok. Bor nensiHon
BOJION ¥ CTUMYJIMPYIOT €ro pocT (puc. 1).

[lepen Tem, Kak TMoOKa3aTb KOPOBY OKCIEPTY, TaKKe HaTUpPAlOT €€ B
OTpENEICHHBIX MeCTaXx MeJoM. TakuMm o00pa3oM JeNaroT aKIEHT Ha CTPOCHHH
KOCTSIKA, OTJIENIbHBIX MBIIII UX TOrja Jydiie BUIHO. KoHEeYHO, )KMBOTHOE JOJKHO
ObITh uynCTHIM. [l03TOMY Kakmasi KOpoBa BBIKyINIaHa C IIAMITyHEM, BbIYECaHa, €e
XBOCT KpacuBo pacuecaH. Korja KopoBe Hy>KHO OMOPOKHUTKLCS, €11 MOJ] XBOCT Cpa3y
MOJICTABJISIIOT BEAPO, W TOCJIE JTOTO €€ cpa3y OOMBIBAIOT B COOTBETCTBYIOIIUX
MecTax.
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Puc.1 Crpuxkka kopoB Ha KoposeBckoii BoicTaBke «The Royal» (Kananxa)

[Tpu HEOOXOAMMOCTH JKMBOTHBIX MOIOT MOJIHOCTHIO, TIPOCYIIIHUBAs 3aTeM (EHOM,
9TOOBI KOPOBBI HE MPOCTYAWINCH Ha CKBO3HSKE (PUC. 2). XBOCTHI M YEIKH MOIOT
IaMIIyHEM M PAcueChIBAlOT — O3TO TMpHAAaeT 00pasly 3aBeplieHHBIM Buia. Pora u
KOTIbITA TAKKE CHEHHUAIBHO YUCTST U HOJUPYIOT.

Puc. 2. Moiika KOpoOB ¢ IIAMITYHEeM — HEOOXOAUMBbIii ATPUOYT JJI PUIAHUS
KPacoThl
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KcraTtu, npaBuiibHast TOATOTOBKA OJTHOTO JKMBOTHOTO 3aHUMAET HE MEHBIIIE Yaca
naxe y npodeccuonana.
Oco00¢ BHUMaHHUE yACISIIOT BEIMEHH (pHC. 3).

— - - A & SR
Puc. 3. OrcenekunoHnpoBaHoe BbIMA KOPOB K MAIIIUHHOMY /I0€HHUIO U
MOJIOYHASl MPOAYKTUBHOCTH — IVIABHBbIE IPU3HAKHU NMPH OlleHKE }KUBOTHOT O

XKenesucroe BeIMA JODKHO 00JanaTh JOCTaTOYHBIM OOBEMOM, OBITH
HNOATSHYTHIM, KPENKO NPUKPEIUIEHHBIM CIIEepe W IIMPOKO C3aau, C KpEeIKoii
NOJACP)KUBAIONICH CBS3KOH BBHIMEHHM M MPABUIIBHO PACIOJOXKEHHBIMH (TI0 LEHTPY
J0JM) COCKaMH. 3a HECKOJIBKO JTHEH J0 BBICTABKM KOPOBY IEPECTAIOT JIOUTh. 3a 3TO
BpeMsI BBIMS HAIlOJIHSAETCS, HampsAraeTrcs, IpuoOpeTaeT uaealbHyo (opMy, XOpPOIIO
IIPOPUCOBBIBAIOTCS MOJIOUHBIE BeHBI. EClIM MO0NTH K TakOl KOpPOBE U JOTPOHYTHCS
710 COCKOB, U3 HUX TaK U OpBI3KET MOJIOKO. ..

OTO OTpULATENBHO BIMAET Ha MPOTYKTUBHOCTH KHBOTHOTO. [locie BbicTaBKH
KOPOBBI CHIDKAIOT y/IOM. A MyTemecTBUsl Ha OOJIbIINE PACCTOSHUS CKAa3bIBAIOTCS HA
UX CAaMOYYBCTBUM W BHEIIHEM BHJE HE CaMbIM JY4IIMM 00pa3oM, OJHAKO JIt000it
dbepmep 3HAET, YTO HUKAKHE OIMMCAHUSA JKCTepbepa W IMPOMEPOB Ha Oymare He
3aMEHAT «IMYHOTO 3HAKOMCTBa». [I0TOMy >KMBOTHBIX M MPHUBO3ST HAa BBICTABKH H
KOHKYPCBI C Pa3HBbIX KOHIIOB CTPaHBbI.

3aueM Takue BbIHYXIEHHbIe Mepbl? DepMepbl UIYT Ha 3TO, MOTOMY YTO, €CIIH
UX KOpOBA IMOJYYHUT BBICOKYIO OIICHKY Ha BBICTaBKE, OCOOEHHO — €CIIM BOIJET B
YHUCIIO JYYIIUX, OHM 3apaboTaroT Ha Hed Oonblie, yeM Ha Mosoke. Tak, OT 3Tux
KOPOB MOKHO BBITOJHO Ipozath TensaT. Ho, kpome Toro, B KaHnane ouens pa3Buta
TPaHCIUTAHTAlUsS SMOPHUOHOB KPYIMHOTO pOTaToro ckota. M1 sMOpHOHBI OT Jy4IINX
KOpOB pEe3epBHUPYIOT MpsIMO Ha BbICTaBKe. BepHyBIMCh aoMoii, ¢epmep Oyner
MCIOJIb30BaTh CBOIO KOPOBY-TOOEIUTENbHUILY KaK UCTOYHUK SMOPUOHOB. {7151 3TOTO
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IIPU MMOMOIIY CHEUUATIBHBIX MPENAPATOB CTUMYJIUPYIOT MHOKECTBEHHYIO OBYJIALIHIO,
OCEMEHSIOT KOPOBY CIIEpPMOM JydITuX OBIKOB W TMOJydYaT 3a OAWH pa3 0 NECATU
SMOPHOHOB. VX BBEIMBIBAIOT, 3aMOPaKUBAIOT U TIpojatoT. [Ipuyem, mpoucxoauT 31o
HE Ha KAKWUX-TO OMBITHBIX CTAaHIMSX, a Ha OOBMHBIX ¢epmax. Hackombko 3T
BBITOJTHO, MOXKHO CYIUTh IO TOMY, YTO 3a OAHY 03y CHEPMBI JYUIINX OBIKOB-
npousBoautenei pepmep miatutr 50 — 80 mommapoB. A 3MOPHOHBI CTOST HAMHOTO
JOPOXKeE.

Buemnuii BUA — Jajieko HE €IMHCTBEHHOE, Ha YTO OOpalaloT BHUMaHUE
NOCETUTENIM W JKIOPU BBICTABOK IUIEMEHHOIO CKOTa. Benb JKMBOTHBIE, KOTOPBIX
Pa3BOJAT HA IJIEMs, B MEPBYIO O4Yepe/lb, TOJKHBI 00/1a/1aTh BEICOKOTPOYKTUBHBIMU
TOBAapHBIMM Kau€CTBAMMU: YJIOSIMU, KUPHOCTHIO MOJIOKA WM BBIXOJOM Msica (€ciu
nopoaa MscHas). XOTb U Ka)KETCs CIEpBa, YTO TJIABHOE — BHEIIHUE MapaMmeTphl,
UTOTOBOE PELICHUE 3aBUCUT OT TOr'0, KAKOBA KOPOBA MO XapaKTEPY U MOJIOYHOCTH.

B Kanane BHeapeHa rocynapcTBEHHasl CEJIEKIIMOHHAsi Mporpamma, JIeMCTBYET
COOTBETCTBYIOIIMIA HWHCTUTYT, COTPYIHUKH KOTOPOTO TMOMOTAIOT ¢depmepam B
CEJIEKIIMOHHO-TUIEMEHHON paboTe, KOHTPOJUPYIOT €€, Jal0T KOHCYJbTalluu.
Komnanus SEMEX — aKkTUBHBIM Y4YaCTHHK MPOTPAMMbI, COJEPKHUT IJIEMEHHBIX
ObIKOB, oOecreunmBaeT (epMepoB CHEPMOM, TIMOMOTaeT B  BETEPUHAPHOM
o0CTy)KMBaHUH, pEeaTU3aINH TEJIST, TPAHCIIAHTAIIUH YMOPHUOHOB U T.I.

Ecth uHTEpecHas cuctema OIEHKHM OBIKOB — He mo motomctBy, a mo JIHK.
OOBIYHO MIMPOKOE HCIOJIb30BAHUE ObIKA-MIPOU3BOAUTENSE HAYMHAETCS, KOTJa €ro
IOYEpU YK€ JOATCS W TOKAa3bIBAIOT XOPOIIYK MPOAYKTUBHOCTb. Ho xzaaTh
pEe3yJIbTAaTOB OLIEHKHA IO IMOTOMCTBY HaJa0 HeckoJibko Jier. B Kanane mmpokoe
pacrpoCTpaHEHUE B IOCJIEAHEE BPEMs IOJIY4YaeT HMCIOJIb30BAHHE TaK Ha3bIBAEMBIX
IreHOMHBIX OBIKOB. B pa3BefieHMM MX HAYMHAIOT MCIIOJIB30BATh €IIe /10 TOro, KaKk ux
NOYKM HA4YHYT AOUTBCA — mo pesyapraram ucciaenoannit JIHK. Kpome Ttoro,
MOMYJIIPHBI ObIKK JTUHEHKH «Immunity+»: 3TO MPOU3BOINUTENH, CIIOCOOHBIC TIEPEIaTh
CBOEMY IMOTOMCTBY KpEOKHM HMMMYHUTET, YTO OYE€Hb BAXHO B YCJIOBUAX
BBICOKOTEXHOJIOTUYHBIX JKUBOTHOBOAUECKUX (hepM. Takux OBIKOB TakkKe OTOMPAIOT
1o pe3yabratam ucciaenoanuii JJHK.

Takum 00pa3oM KOMITJIEKCHASI OIEHKa KOPOB BKIIIOUAET IKCTEphEep (OTIMYHOE
AHAaTOMUYECKOE CTPOCHHUE), MATEPUHCKUE KayecTBa (PEryisipHYIO IIOJOBUTOCTB),
MPOAYKTUBHOCTb,  MPOJOKUTEIBHOCTh  XO3SMCTBEHHOTO  WMCIOJIb30BAHUSI B
KOMOMHAIN MM ¢ 0aJUILHOU OLIEHKOI reHOoMa.

Ecte eme mnpoOiieMbl B YIYYIIEHHMH DJKCTEpbepa KOPOB, HEIOCTATOYHO
OTCEJIEKIIMIOHUPOBAHHOM BBIMEHM, TIOPOIl €1a00 BBIpaKEHHOM MOJO4YHOM Ture. Ho
ATO MCHOPABUTh HE TaK MPOCTO. YUTOOBI BECTH IEJICHANPABICHHYIO CEJEKIHIO 10
YIYYLIEHUIO JKCTEPhEPA, OT KPEMOCTH KOTOPOIrO 3aBHCUT U IPOJOJIKUTEIBHOCTH
MPOJTYKTUBHOTO MCIOJIb30BAHUS KOPOBBI B CTaJle, HEOOXOIMMO HAKOIUICHUE JTAHHBIX
10 OLICHKE MPOU3BOJIUTENEN 10 SKCTEPHEPY €T0 AOUEPEH.

HyxHo elie moyuyuThcsi caMOM MaHepe BBIBOJAKH MKUBOTHBIX, OpPraHU30BaTh
MOATOTOBKY BOJIWJI, MPABHJIBHO BeCTH KopoBy. OHa HE JoJDKHA OexaTh, €€ IIard
JOJDKHBI OBITh MENKMMH. Y HAac HajJ JTUM HYXHO eme paborartk. Takyro
nH(DOpMAII0O MOKHO BUACTh HA caliTax 3apyOe HBIX acCOLMAIMKA MO Pa3BEIICHUIO
KPYITHOT'O POTaTOro CKOTa, B pEOpTa)kax C BHICTABOK KUBOTHBIX.
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Heobxoaumo Takke MOJATOTOBUTHh KBaTU(UIIMPOBAHHBIX CIEHHUAIUCTOB IO
OIICHKE JKUBOTHBIX. XOTEIOCHh Obl 0OpaTUTh BHUMAHUE HA TO, YTO MAaJI0 BHIPACTHUTH
KpacuBOE€, KPENKOE U MPOAYKTUBHOE >KMBOTHOE. Ero Hy»KHO yMeIO MOJArOTOBUTH U
NOCTOMHO BBIBECTU. [l IMOATOTOBKH KOPOB K BBIBOJKE YyXKE€ M CE€WYac MHOIO
nenaercsi. KopoB He MpoCcTO MOKOT M CTPUTYT, HO M 3aBUBAIOT, MTOKPBIBAIOT JIAKOM
KOIIbITA ¥ HATUPAIOT CHEIUAIbHBIMHA CPEACTBAMHU BOJIOCSHOM MOKpPOB 70 Oiecka. Ha
MIOJINYM KOPOBBI BBIXOJSAT HAPSIAHBIMH.

N Bce ke BpICTaBKa enie W moy. JKUBOTHBIE TaM YHCThIE, KPACUBBIE, HE
KUPHBIE, HO U HE CIUIIKOM XYJble — KaK KAPTUHKU. JlydliWe W3 HUX MOJy4YaroT
Harpaapl, Opu3bl. Bo BpeMs BBICTABKM IPOXOIAT PA3IUYHBIE Pa3BIEKATEIIbHbBIC
MEpONPUATHSI, KOHKYPCBI, B TOM 4HUCJIE€ — s AeTel. TyT ecTh, Tll€ OTIOXHYTh C
ceMbel, M000IIaThCs, MEPEKYCUTh, KYIIUTh CYBEHHUPHI U T.II.

B VYkpauHbl yXe TpaJULMOHHO B HayaJle HIOHA MECSAlAa HAa TEPPUTOPUHU
HauunonanbHoro kommekca "OxcnoueHtp VYkpaunbl' B KueBe mpoxoaut
MexyHaponHasi —arponpombiiieHHass BbicTaBka «AI'PO» —  kpynHeimas
arporpoMBIIICHHAasT BbICTaBKa B YKpauHe U Boctounoit EBpome. Oanum u3
OCHOBHBIX TEMAaTHYECKHUX HAIPaBJICHUM BBICTABKH SBIISICTCS SKcIo3uims Animal EX
— JEMOHCTpalus M AayKUHOH IUIEMEHHBIX XHUBOTHbIX. JKIOpH WIH CyJenckas
KOJUIETHSI onpeaensier JyYIIUX KOPOB-IIPEACTABUTEIbHUIL OTAEIBHBIX
TOCYJapCTBEHHBIX WM (PEPMEPCKUX XO3SHUCTB, KOTOpPbIE TPHUHSUIA YYacTHE B
BBICTaBKE.

BpicTaBKM ¥ BBIBOJKM B 300T€XHUYECKOW MPAKTUKE PETrIAMEHTUPOBAHBI
3aKOHOJIATEILCTBOM Y KpPauHbl U MHOTHX JIPYTUX CTPaH Kak 00s3aTEIbHBIA 3JIEMEHT
IIeMeHHOM paboThl. Benb crenuaiucTsl OTPaciau TOJBKO Ha TaKUX MEPONPUSITHSIX
BOOYMIO MOTYT YBUJETH JIyYIIME JOCTHUKEHUS M CKOOPAUHUPOBATH CBOM BEKTOP
JBUKEHUS B Oyylee CKOTOBOJICTBA.

Becomble CeneKkIMOHHbIE TOCTHXKEHUSI, TOKA3aTENN Pa3BUTHS KUBOTHOBOJCTBA
1 OJIM3KOE paCIONOXKEHHUE K MECTy IMPOBEIACHUS BBICTABKH IO3BOJISIOT €KErOTHO
npuauMarthk ydactue [Tl «Yailka» u BBICTaBIATH Jy4dlIMX KOpPOB cTaga. Duiman
«JlymapkoB» SIBIIIETCS TUIEMEHHBIM 3aBOJIOM IO PAa3BEICHUIO KOPOB T'OJIUITHHCKOU
MOPOABI, TTOATOMY B BBICTABKE MPUHUMAKOT YYAaCTHUE MPEACTABUTEIBHULIBI UMEHHO
3TOU MOPOJBI.

YuuThiBasg HAKOIUJIEHHBIM MaTepHUai 3a JIECATUICTHUN NEPUO MO BBICTABOYHBIM
KOpOBaMm, ObLIO LIETIECO00pa3HO MPOAHAIM3UPOBATH UX MPOJYKTUBHOCTD 32 BBICIIIYIO
naktanuio (Kak 3a nepBble 305 nHeN JakTanuu, Tak W 3a BCIO JIAKTAIMIO), B T.Y. B
MOKOJICHUSIX, U BOCIPOU3BOJIUTEIBHYIO CIOCOOHOCTh. KpoMe Toro, 3a 3TOT mnepuon
BBICTABOYHbIEC >KMBOTHBIC BBIOBIBAIM W3 CTaja, MOTOMY IO HUM IOJCYMTAHA X
IPOJIOJKUTENBHOCTD AKU3HU, CyMMa JOMHBIX THEW, MOKU3HEHBIN Y10 U KOJIMYECTBO
MOJIOYHOTO HUpa, yJAoM Ha 1 JIeHb XO3SHCTBEHHOI'O MCIOJIb30BaHUS (PKU3HU).
[TonmyueHHbIe pe3yabTaThl IPEACTABICHBI B TaOmHIax 1 u 2.

[Ipu anamm3e MaHHBIX OJTHX TAONWIl CIAEAYeT OTMETHTh, UYTO BCE
MPEJICTABJICHHBIE )KUBOTHBIE UMEJIA XapAaKTEPHBIE JJII BBICOKOITPOAYKTHUBHBIX KOPOB
TOJIIITUHCKOM MOPO/IbI MPU3HAKU: OTIWYHBIA MOJIOYHBIA THUII, BBIPOBHEHHBIE (DOPMBI
JKCTEPbEPA U XOPOLIYIO YINUTAHHOCTb. MOJIOYHASI MPOJYKTUBHOCTH BBICTABOYHBIX
KOpOB 3a nepBbie 305 AHEl JlakTaluu A0CTaTouHO Bbicokas 10-12,4 Thic. KT MOJIOKa,
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pUYeM TaKWe YJI0M HAOJIIOAAINCh Ha TPETheH-4eTBEPTOH JIAKTAIlUU B TO BpeMs, Kak
y Marepei 3TUX KOpoB yJou Obuid 9-11 ThIC. KT MOJOKAa U Ha BTOPOW JIAKTAIWU.
KauectBO MOnOKa mnOpu CMEHE TMOKOJEHUHA MNPAKTUYECKHM HE W3MEHSUIOCh, C
TEHJICHIIUEN YMEHBIIICHUSI OEITKOBOMOJIOYHOCTH.

Taboanus 1

MoJi04Hasi IPOAYKTHBHOCTH BHICTABOYHBIX KOPOB M HX MaTepel Ha
MeKIyHapOAHBIX arponpoOMbIILIeHHbIX BhIcTaBKax «AI'PO 2011-2019»

Kmuxa, uus. Ne, fata MonouHas IPOAYKTUBHOCTD 3 BBICLIYIO JIAKTAIHIO
POKICHHA BBICTABOYHOU KOPOBBI marepeit

BBICTABOTHON KOPOBBI (nouepn) (3a mepBbIe 305 AHEH TaKTaIUK)
JIrobaBa IIT—491 — 14114 — 10908 — 3,65 IV — 14028 — 3,49 - 490
UA 2300162004 —-398-3,11-339

10.05.2007 1.
Pyna IIT - 450 — 14678 — 11696 — 3,62 | 11— 11723 — 3,45 -405 - 3,13 - 367
UA 2300162606 — 423 -3,05-357

17.05.2007 r.
Hesrona II-444 — 12562 — 10374 — 3,52 — Het nagueIx
UA 2300162597 365—-3,01 —312

28.04.2007 1.

KyoOunka IT—341-10407 — 9945 -3,83 — | I - 10961 — 3,70 — 405 — 3,15 - 345
UA 3201032106 380—-3,16 —315

17.07.2009 1.

Kapera IV —-471-13421 -10097 - 3,80 | 11-9088 —3,61 —328 — 3,17 - 288
UA 2300162800 —384-3,18—-321

11.03.2008 1.
JIuBust IV—-637-19362 - 12156 —-3,76 | Il - 7277 — 3,53 — 257 —3,04 - 221
UA 3201032144 —457-3,08-375

17.09.2009 1.
Uybapka IV-349-12036 - 11109 — 3,59 IIT - 10625 - 3,70 — 393 — 3,16 -
UA 3201079913 —398 — 3,08 —342 336

19.03.2010 1.
A3zanus VI-440—14485-11610-3,77 | IV-9012 —3,69 — 444 — 3,18 - 286
UA 3201032065 —437-3,12-362

10.06.2009 1.

Huga IV-357-12708 - 11572 -3,65 | 1I1—8828 —3,54 -312-3,09 - 272
UA 3201114762 —422-3,04-351

15.10.2011 r.
Anrnus IIT— 582 — 18554 — 11025 — 3,80 I - 10078 — 4,13 - 416 — 3,18 -
UA 3201114680 —419-3,08 —339 321

31.07.2011 1.

ManoTka IM-415-15201-11967-3,65— | IV -10951-3,77-413 —-3,10 -
UA 2600372967 437-3,11-372 339

07.08.2013 r.

Kasa II-667—-18398 - 11311 -3,57 - IIT — 10486 — 3,84 — 403 — 3,07 -
UA 8010352559 404 — 3,02 - 341 322

02.09.2014 1.

baBoBHa IV—-416—-14873 — 12358 — 3,65 IV-10143 - 3,78 — 383 — 3,06 -
UA 3201114766 —451-3,04-376 310

01.11.2011 1.
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3a Bpems HaOJIIOJIEHUS 3a BBICTABOYHBIMU KOpoBamH U3 13 emie 3 octaBaiuch B
CTaJie W JIaKTHpoBaiu, npuyeM koposa JluBus UA 3201032144, kotopast TpHKIbI
BBICTABJISIACH HA BBICTAaBKax, Haxoxunack Ha VII makranuu. IIpomomxurenbHOCTH
XO3SIICTBEHHOTO HMCIOJIb30BaHUS (OT POXICHHUS JO BBIOBITHS U3 CTaaa) y
BBICTAaBOYHBIX KOPOB Kousiebanack oT 2200 mo 3650 nueit. 3a 3TO BpeMs >KMBOTHBIC
uMenu no 3,1-6,5 nakranuii. IllecTs KOpOB M3 JECATH MMENH MOXU3HEHHBIN YJIO0U
oobire 50 Toun, a Azamuss UA 3201032065 6oabiie Bcex — 68323 kr Moioka u 2514
KI' MOJIOYHOTO JKHpa.

Ta0auusa 2
IoKu3HeHHasi IPOAYKTHBHOCTH BbICTABOYHBIX KOPOB
I1 TDKATEID- =] 2 &
pOHI({)OCTL ) 5 E{ o :“ 2 2 .
Knnuka, . a e 2 g = o) S =
. XO03MCTBEHHOTO = = == T
MHBEHTApHbI No S % 2 g% | —5&3| KB,
BBICTABOYHOM HCHOMBSOBARHA 2 2 5 5E S 2E2| %
8= ) ~ = o Q :3
KOPOBEI © S CE 2 § = ’5{ ’E 5
nHel | JakTaruit § = % > S §
= s
JTro0aBa 2281 3,3 1310 34443 1228 15,1 64,5
UA 2300162004
Pyna 2700 4,0 1592 46238 1680 17,12 54,1
UA 2300162606
Hesroma 2161 3,1 1056 30417 1050 14,07 67,8
UA 2300162597
KyOunka 3351 5,0 2251 52427 2010 15,65 32,6
UA 3201032106
Kapera 3635 4,0 1847 47596 1745 13,10 50,2
UA 2300162800
JuBus HaXOJMUTCS B CTajAe
UA 3201032144
Yybapka 3084 6,1 1985 60288 2290 19,55 95,2
UA 3201079913
A3zanus 3310 6,5 2116 68323 2514 20,64 | 77,2
UA 3201032065
Huga 3356 6,0 2174 62628 2392 18,7 43,5
UA 3201114762
AHTIIAS 2816 5,0 1924 57380 2123 20,4 78,0
UA 3201114680
MaoTka HaXOJMUTCS B CTajAe
UA 2600372967
Kaga * HaxXOJUTCS B CTA/C
UA 8010352559
basosHa 3033 5,2 1886 59238 2181 19,53 60,2
UA 3201114766

Ipumeuanue: * - kopoguvl U3 cmaoa ewuje He 8b10bLIU U NPOOOIHCAIOM TAKMUPOBAMNb

[Ipu odYeHP MHOTHX TOJIOKHUTEIBHBIX KauyeCTBaX BBICTABOYHBIX KOPOB OHH
MMETW W HENOCTaTKU:  JUIMTCNIbHBIA  TEPHOJ]  JIAKTallud ¥ HHU3KYIO
BOCITPOU3BOANTENBbHYIO criocobHocTh (KB = 32,6-78,0%).
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ExerogHo opraHm3aniMOHHBIA KOMUTET MeEXIyHapOIHBIX arpOIPOMBILIIICHHBIX
BbICTaBOK «AT'PO» B 2011-2019 rr. npuznaBai BeicTaBiieHHbIX KOpOB ¢ I'TI «Yaiika»
YEMIIMOHKAaMH [0 TOJIUTHUHCKOW Iopoae ¢ BpydeHueM JlumiomoB [ crenenwm.
OtnaBas  pomxHoe pykoBoactBy [Tl «Yaiika», Bceld  CENEKIMOHHOM U
300BETEpUHAPHON CITyk)0€e XO035HCTBa, XOUEeTCA OTMETUTh A0sApKy JlaBpyk Hagexmy
BragumupoBHy, KOTOpas CONPOBOXKAAJIA M YXaXKMBajla 3a KOPOBaMH BO BCEX
BBICTaBKax (puc. 4, 5).

o e ) . y iy
e ik

Puc 4. Koposa Jlusust UA 3201032144 — 4eMIHOHKA FOJIITHHCKOI MOPOJABLI HA
XXVIII MexkayHapoaHoi arponpomMbiiieHHO# BbicTaBke AI'PO-2016

Puc 5. HenpeB3oiigeHHbIe JOCTUKEHHUS CeJIEKIIHOHHO-TIEMEHHOH padoThI
I'l «Yaiika» ¢puaus «/Aynapkos», ormedenabie Ha AI'PO 2011-2019 rr.
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Takum 00pa3oM, BbICTaBKa KPYIMHOIO POraToro CKOTa — 3TO OJIMH U3 OCHOBHBIX
WHCTPYMEHTOB CEJIEKIIMOHHOM paboThl. Celyac co3/1at0TCsl HOBBIE BHYTPUIIOPOIHBIC
TUMBI, HOBBIE MOPOJbl KUBOTHBIX C YJIYUIIEHHBIMM KaueCTBaMU pOCTa, IpUBeEca,
YIOMHOCTH. BBICTaBKM MOJIOUHOTO CKOTa MPU3BAHBl MOMOYb B PEIICHUU HOBBIX
TEXHOJIOTU, HOBBIX CEJICKIIMOHHBIX JOCTUKEHHUH, C UCIOJIb30BAHUEM T'€HETUYECKUX
1 OUOMH)KEHEPHBIX METOJI0B. BBICTaBKM MpU3BaHbl MOMOYb B 3TOM acIleKTe U
00eCreYnTh E€XErOJIHbIA OCMOTP MMEIOIIETOCSd TOr0JIOBbS W ONPEACNIUTH
HaNpaBJeHUs] BEACHHUS CEJIEKIIMOHHOW palOoThl. HeynuBUTENbHO, YTO BBICTABKU
KpPYITHOT'O POraTtoro CKOTa MPUBJIEKAIOT MOBBIIICHHOE BHUMAHUE U C KaXKIbIM I'OJ0M
OHO OyJIeT BCE yBEIMUMBATHCS (C YIyUlIEHUEM KaueCTBa MOr0JI0Bbs, KOHEYHO).

[TogoOHbie MeponpusaTHs HEOOXOIUMBbI JUJISi YCHEUIHOTO Pa3BUTHUSL OTPACIU
MOJIOYHOTO CKOTOBOJICTBA, UIsi OOMEHa OMBITOM, JJiA Pa3padOTKH HOBBIX METO/IOB
CEJIEKIINU, TEXHOJOTMU COJIEPXKAaHUS W KOPMJIEHUS JKUBOTHBIX, PACIIMPECHUS
WH()OPMAITMOHHOTO TOJISl B TOW 00JIaCTH.

Kpome Toro, Omaromaps TakuM TMPOEKTaM, MPOWCXOAWT  peKIama
HETOCPEJCTBEHHO CaMHUX ToBapomnpou3Boauteneid. lloTeHnuanbHble MNOKyNaTeau
MOTYT OIIEHHUTh HE TOJBKO MPOIYKT, KOTOPHIA OHU XOTAT MPUOOPECTH, K TIPUMEDY,
KOpOB, HO W TEJOYEK, HETeNie, MPEeAlIeCTBYIOMUX HX moaydeHuto. [Ipaktuka
MPOBEJICHUSI BBICTABOK, BBIBOJIOK, AYKI[MOHOB B HACTOSIIEE BpeEMsi IIUPOKO
pacmpocTpaHeHa BO BCEX Pa3BUTHIX cTpaHax. Hameemcs, 4To B HEeaneKkom OymyriemM
M0I00HOTO pojia MPOEKTHI MOyYaT MIMPOKOE PACIPOCTPaHEHUE U B Y KpauHe.
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Abstract. The article provides an overview of breeding cow trade fairs at the international
and regional levels in a historical context. Purpose of all such exhibitions is exchange of practical
experience in breeding cattle of various breeds, promotion of selection achievements of the best
farm businesses, identification of champion cows based on comprehensive assessment. An animal
exhibition is also a show consisting of various entertainments, contests, including events for
children. This is a place for spending time with one’s family, for communication, having meals,
buying souvenirs, etc.
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The paper offers a description of the summarized experience accumulated and acquired at
international cow exhibitions in foreign countries. Using The Royal exhibition as an example
(Toronto, Ontario, Canada), an insight is provided into certain features of preparing cows for
exhibition or subtle details of cow styling.

It has become customary in Ukraine to hold AGRO International Agroindustrial Exhibition in
early June on the premises of the Expocentre of Ukraine, National Complex in Kyiv. One of the
major topical events of this exhibition is Animal EX display — demonstration and auction of
breeding animals. CHAIKA State-Owned Company (Boryspil District, Kyiv Region) is a permanent
participant of cow exhibitions. The paper provides an analysis of milk productivity of show cows
during higher lactation (both in the first 305 days of lactation and in the entire lactation period),
including per generation, within a decade (2011-2019). In that period show animals also withdrew
from the herd, so their lifetime production and breeding capacity were also assessed.

It is concluded that cattle exhibitions are one of the main tools for selection and pedigree
breeding. Such events are necessary for successful development of dairy cattle breeding, for
exchange of experience, development of new methods of selection, animal management and feeding
technologies, extension of information field in that sphere.

Key words: livestock trade fairs, breeding cows, comprehensive assessment, milk
productivity, selection achievements.

© I'onuapenko M.B., I'pumko C.H1.
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INFLUENCE OF TECHNOLOGICAL FACTORS OF GROWING ON THE

TIME OF MOWING MATURITY WINTER INTERMEDIATE CROPS
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Annotation. This article presents the results of research to study the influence of
technological factors of cultivation on the timing of mowing the maturity of winter intermediate
crops. It was found that in winter triticale the difference in the onset of phenological phases of
development in spring and summer is more pronounced than in rye and wheat, which is a valuable
feature in the cultivation of triticale for green fodder and the formation of feed conveyor.

Key words: wheat, rye, triticale, sowing date, variety, phenological phase, green fodder.

Introduction.

The growing attention to winter triticale is due to a number of positive
characteristics and a wide range of its use (for feed production; in confectionery,
fermentation and baking; for the production of biofuels and ethyl alcohol), due to
which the culture occupies an important place in structure of crop production [1].
Both grain and green mass of winter triticale are used for fodder purposes.

The grain of this crop contains 10 — 28 % of protein, 3,5 - 5,0 — lysine, 2,4 — fat
and 6 - 10% of sugar and many vitamins, it is important to note that proteins in amino
acid composition have a higher nutritional value than wheat [2 ]. One kilogram of
green mass of winter triticale contains 0,3 feed units, then winter wheat — only 0,18
[3].

Due to the high content of nutrients in the grain and green mass of triticale, in
many leading farms in the world they are a mandatory part of the diet of cattle,
poultry, pigs and other animals, which ultimately leads to increased productivity of
the entire industry of animal husbandry [4].

Triticale is characterized by rapid growth and accumulation of large amounts of
biomass, due to its high photosynthetic potential. Plants have a large leaf surface, do
not coarse so quickly compared to wheat and rye; have a soft, elastic straw that
retains its green color longer and is well eaten by animals even in the late growing
season, which prolongs the period of use of the crop for fodder purposes [5].

The vegetative mass of winter cereals, including winter triticale, 1s used for
green fodder in the period from the tubing phase to the full earing phase [6].
According to zootechnical assessment, green mass is the most balanced in this period,
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full-fledged and highly nutritious [3]. However, not only crops, but also their
varieties differ significantly in growth and development, the dynamics of formation
and the ratio of elements of productivity, the onset and duration of economically
valuable harvest times, which is especially important in planning the time of receipt
of green mass. The course of production processes is also influenced by the shift of
calendar sowing dates. This article is devoted to the discussion of the obtained
results.

Materials and research methods.

Field studies were carried out at the agronomic research station of the National
University of Life and Environmental Sciences of Ukraine in typical low-humus
chernozems. The humus content in the arable layer is 4,34 - 4,68%, pH is 6,8 - 7,3.
The object of research was winter crops: wheat Polisska 90 (control), rye Kyivska
fodder (control) and triticale varieties (AD 3/5, AD 44, ADM 9, Polissky 29 ADM 11
AD 52), sown in five calendar dates: August 25, 5, 15, 25 of September and 5
October. The predecessor is corn for silage.

Research results and their discussion.

The growth and development of the plant organism are significantly influenced
by varietal characteristics, sowing dates and weather conditions, which significantly
determine the level of productivity of crops grown [9]. In the process of research the
main patterns of formation of phytocenoses of winter triticale, it was found that
different varieties of this culture react differently to sowing dates and differ in
significant individual features during ontogenesis, which was also manifested in the
rate of phenological changes during spring and summer vegetation. . The significance
of such changes was determined by the peculiarities of the weather during the years
of observations.

Thus, according to the results of observations, it is noted that the date of the
tubing phase in all varieties of triticale, as well as rye and wheat, closely depends on
the date of resumption of spring vegetation, which determines the calendar shift of
this phenophase — the later the transition after 5 °C, the later winter begins the phase
of tubing and vice versa. On average, over the years of research, depending on the
variety, the tubing phase in the early stages of sowing occurred in 34,0 - 38,3 days
after the resumption of spring vegetation, in the late — in 38,3 - 44,0 days. In rye, the
duration of the spring vegetation recovery period - the tubing phase, depending on the
sowing period — was 25,3 - 29,7 days, in wheat — 39,7 - 45,0 days.

The onset of the earing phase in winter crops was also determined by species
and varietal composition, sowing date and weather conditions during the growing
season. During early sowing, the crops entered the earing phase in the period from
May 17 - 27 to May 24 - June 1, and during late sowing from May 20 — June 3 to
May 29 - June 4. In rye this phase occurred on May 7 - 21, in wheat — May 24 - June
7. Compared with the tubing phase, the difference between crops of different sowing
dates by the date of the earing phase within each variety was significantly reduced.
The same pattern was observed in rye and wheat. In general, the interphase period of
tubing — earing in the late sowing period was shorter than in the early ones (Fig. 4.1).
This development of plants led to the formation of low-power stems, and hence
insufficient growth of vegetative mass.
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On average, depending on the time of sowing and variety, the duration of this
period on triticale crops was 17,7 - 23,0 days.

Among the studied varieties previously entered the earing phase AD 3/5, AD 44
and ADM 9, which were characterized by rapid passage of the interphase period of
tubing-earing for 17 - 19 days. In varieties ADM 11 and AD 52 this period increased
to 20,7 - 23,3 days and the longest was in the variety Polisky 29 — 23,0 -24,7 days
depending on the sowing period.

45 44 44
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AD 3/5 AD 44 ADM 9 Poliskiy ADM 11 AD 52 Winter rye | Winter wheat

Fig. 4.1. Duration of the interphase period of tubing — earing of winter triticale
depending on the sowing period and variety, days.

Due to the fact that triticale plants remained green and succulent even in the
flowering phase in all years of research, and therefore suitable for feeding to animals,
we continued to study their development until full flowering. According to the
observations, in the varieties AD 3/5, AD 44 and ADM 9, the flowering phase in the
crops of early sowing dates occurred on May 30 - June 5, in the late — June 7 - 12.
Varieties ADM 11 and AD 52 entered this phase later — June 2 - 9 and June 9 - 18,
respectively. Depending on the time of sowing, winter rye plants reached the
flowering phase much earlier — on May 18 - 28, winter wheat — simultaneously with
some varieties of triticale — on June 4 - 16.

On average, depending on the time of sowing and the year of research, the
difference between the earliest and late dates of the flowering phase in wheat, as in
varieties AD 3/5 and AD 44 was 12 days, in varieties ADM 11 and AD 52 — 14 - 16
days, Polisky 29 - 17 and rye — 10 days.

Among the studied varieties, depending on the sowing period, the longest
interphase period of earing — flowering was observed in varieties AD 44, ADM 9 —
13 - 17 days and in AD 3/5 for sowing 15.09 - 5.10 — 14 - 15 days. Varieties ADM 11
and AD 52 began to bloom after 9 - 14 days from the onset of the tubing phase, often
blooming even with incomplete earing, being part of the ear in the axil of the flag
leaf. In rye this period lasted 10 - 11 days, in wheat — 8 - 9 days.
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Conclusions.

Thus, winter triticale differs in the onset of phenological phases of development
in the spring-summer period more pronounced than in rye and wheat, which is a
valuable feature in the cultivation of triticale for green fodder and the formation of
feed conveyor.
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MOIVIALUEH
Nerubatskyi V. P. / Hepyoayxuii B. I1., Plakhtii O. A. / ITnaxmuii A. A.
Hordiienko D. A. / I'opouenko /]. A., Shelest D. A. / [llenecm J]. A.

https://www.modscires.pro/index.php/msr/article/view/msr15-01-043

RESEARCH OF APPLICATION OF SURFACE DEFORMATION

TECHNOLOGY AT RESTORATION OF WEAR DETAILS OF

AGRICULTURAL MACHINERY
JOCJIIDKEHHA 3ACTOCYBAHHA TEXHOJIOIII ITOBEPXHEBOI'O
JE®OPMYBAHHA ITPH BI/THOBJIEHHI 3HOIIIEHUX JIETAJIEH
CI/IBCbKOIOCIIOHAPCHKOI TEXHIKH
Ivankova O.V. / Ieanxoea O. B., Velyt I. A. / Benum I. A.
Bartosh V. Yu. / Bapmow B. IO., Obshchyy YA. O. / Obwuu A. O.

Nudopmatuka, KHOEPHETUKA U ABTOMATHUKA
Computer science, cybernetics and automatics
Inghopmamuxka, xKibepuemura ma asmomMamuxa

https://www.modscires.pro/index.php/msr/article/view/msr15-01-005

NAVIGATION ALGOROTHM OF OPTIMAL CITY ROUTE
AJITOPUTM ITPOKJIAJJAHHA OIITUMAJIBHOI' O MICHKOI'O MAPILIPYTY
Nikolyuk P.K. / Hixoniok I1.K., Neskorodieva T.V. / Heckopooicea T.B.

Chioma E.V. / Hioma E. B.
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https://www.modscires.pro/index.php/msr/article/view/msr15-01-021

RESEARCH AND IMPLEMENTATION OF INTELLECTUAL OF NEURAL

NETWORK TESTING INFORMATION TECHNOLOGY SYSTEMS OF

DIAGNOSTICS OF TECHNICAL CONDITION OF BUILDINGS
UCCJIEQOBAHUE U PEAJTH3AILIUA UHTEJIITIEKTYAJIBHOH MHD®OPMALIHUOHHOH
TEXHOJIOI' MU TECTUPOBAHUS HEHPOHHOMH CETU CUCTEMbI JIMATHOCTUKH
TEXHUYECKOI'O COCTOSAHHUA 3JAHUN
Terentyev A.A. / Tepenmves A.A., Gorbatyuk le.V. / ' opbamiwoxk E.B.

Serpinska O.1. / Cepnunckas O.U., Borodynia V.V. / bopoovins B.B.

https://www.modscires.pro/index.php/msr/article/view/msr15-01-044
CLOUD SERVICES AND DATABASES ANALYSIS FOR MEDICAL
SYSTEM DEVELOPMENT
AHAJII3 XMAPHUX CEPBICIB TA 5A3 JJAHUX JIJI PO3PO5KU MEJTMYHOI
CUCTEMU
Zelenska Y.D. 3enencora I0./1., Afanasieva LV. / Agpanacvesa I.B.

APXHTEKTYpa U CTPOUTEIbCTBO
Architecture and construction
Apximexmypa i 6y0isHUUME0

https://www.modscires.pro/index.php/msr/article/view/msr15-01-023

MAIN TRENDS OF DEVELOPMENT OF PREFABRICATED FRAME

BUILDING IN WORLD PRACTICE AND IN UKRAINE
OCHOBHI TEHJEHI]II PO3BUTKY 35IPHOI' O KAPKACHOI'O BY/JIBHULITBA B
CBITOBIH ITIPAKTHULI I B VKPAIHI
Tonkacheiev H M / Tonxauees I'.H., Lepska L.A. / Jlencoka JI.A, Sharapa S/P. / lllapana C.I1.

https://www.modscires.pro/index.php/msr/article/view/msr15-01-025

ROAD TRANSPORT AND AIR POLLUTION OF MAIN STREETS
ABTOTPAHCIIOPT U 3AI' PA3HEHHUE BO3/VIIIHOH CPEJbI MATMCTPAJIbHBIX
VoL
Fomenko HR. /®omenxo I'.P.

https://www.modscires.pro/index.php/msr/article/view/msr15-01-036

LAND INVENTORY (ON THE EXAMPLE OF UTC OF OSTROZK DISTRICT

OF RIVNE REGION)
ITHBEHTAPU3ALIIA 3EMEJIb (HA ITPUKJIA/[I OTI OCTPO3bKOI'O PAHOHY
PIBHEHCBHKOI OBJIACTI)
Nadiia Matsiuk / Mayiox H. FO., Svitlana Titova/ Timoea C. B.

https://www.modscires.pro/index.php/msr/article/view/msr15-01-037

EVALUATION OF THE ENERGY EFFICIENCY OF USING SILICATE

BLOCKS IN COMPARISON WITH SILICATE BRICKS
OL[IHKA EHEPI'OE®EKTUBHOCTI 3ACTOCYBAHHA CUIIIKATHUX bJIOKIB B
IIOPIBHAHHI 3 CUJIIKATHOIO LHETJIOIO
Dotsenko Yu.V. / [Joyenxo FO.B., Sydorova N.V. / Cudoposa H.B.
Dumanska V.V. / [ymancexa B.B., Makarenko L.M. / Maxapenko JI.M.
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Xumus 1 papMmaneBTUKA
Chemistry and pharmaceuticals
Ximis i papmayeemuka

https://www.modscires.pro/index.php/msr/article/view/msr15-01-019
QUANTITATIVE DETERMINATION OF POLYSACCHARIDES IN
A LIQUID EXTRACT OF CREEPING THYME

KIUIBKICHE BU3HAYEHHA I[1OJIICAXAPHJIB B PIIKOMY EKCTPAKTI

YEFPEILIO I1OB3Y4Y0OI'O

Zarivna N.O. / 3apiena H.O.

https://www.modscires.pro/index.php/msr/article/view/msr15-01-035
TOWARDS OPTIMISATION OF HYDROPHOBIZING COMPOSITION
IN THE FUR PRODUCTION
K OHNTUMUBALIUU T'H/[PODOBU3HUPYIOIEN KOMIIO3UIIHMHU B IIPOU3BO/ICTBE
MEXA
Danylkovych A.G. / Janunkosuu A.I'., Sanginova O. V. / Caneunosa O.B.
Shakhnovsky A.M. / lllaxnosckuti A.M.

MeauuuHa 1 31paBOOXpPaHEeHNE
Medicine and healthcare
Meouyuna i oxopona 300p0o8's

https://www.modscires.pro/index.php/msr/article/view/msr15-01-020
LYME ARTHRITIS IN CHILDREN. FEATURES OF DIAGNOSTICS
Nykytyuk S,0. / Huxumiox C.A, Klymnyuk S.I/ Knumntok C.U, Levenets S.S//leseney C.C

https://www.modscires.pro/index.php/msr/article/view/msr15-01-029
EFFECTS OF SARS-CoV-2 ON THE CARDIOVASCULAR SYSTEM

BIIMAHUE SARS-COV-2 HA CEPJEYHO-COCY/UCTYIO CUCTEMY
Poliakova O.O/Ilonaxosa O.O, Kramar S. B. / Kpamaps C. b.

https://www.modscires.pro/index.php/msr/article/view/msr15-01-032

METHOD OF IRRADIATION OF THE ORAL CAVITY WITH

ULRAPHIOLETE IN THE MANUFACTURE OF DENTAL STRUCTURES
METOIHKA OIIPOMIHEHHA POTOBOI [IOPOXKHUHH YJIbPADIOJIETOM ITIPH
BHUTOTOBJIEHHI 3YFHHUX KOHCTPYVKIIIH
Isaniwenxo JI.0./ Usanuwenxo JI.A., [ununenxo T.1./ [Nununenxo T.U.

https://www.modscires.pro/index.php/msr/article/view/msr15-01-042
THE PECULIARITIES OF AN ACUTE ISCHEMIC STROKE COURSE IN
THE GROUP OF THE ELDERLY PATIENTS WITH THE CARBOHYDRATE
METABOLISM VIOLATIONS ON THE STATIONARY STAGE
OCOABJIUBOCTI IIEPEBITY 'OCTPOI O ILLIEMIYHOI'O IHCYJIPTY ¥V ITALIIEHTIB
TIOXHJIOI O BIKY 3 IIOPYIIIEHHAMMU BYITJIEBOIHOI'O OEMIHY HA
CTAL[IOHAPHOMY ETAIII
Panina S. O. / Ilanina C.O., Naidyonova O.V. / Hatioborosa O.B.
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BbuoJsgorusa u ’xoJiorus
Biology and ecology
bBionocis ma exonocisa

https://www.modscires.pro/index.php/msr/article/view/msr15-01-041

VARIETY FEATURES OF NITRATE ACCUMULATION IN FRUITS OF

SWEET PEPPER
COPTOBbBIE OCOBEHHOCTH HAKOIIVIEHUA HUTPATOB B I1/IO/JAX I[IEPL]A

CJIA/IKOIO

Voitsekhivskyi V. / Boiiyexiecokuti B., Denisyuk V. / Jlenuctox B.

Berezhnyak E. / Bepexcusx €., Slobodyanik G. / Cnob6oosnux I

Lashuk S. / Jlawyx C., Orlovskiy N. / Oprosckuu H., Muliarchuk O. / Mynapuyx O.

Ceabckoe, JiecHOE, pbIOHOE U BOJHOE X0351liCTBO
Agriculture, forestry, fishery and water management
Cinbcoke, nicose, pubre ma 600He 20CNo0aApCmeo

https://www.modscires.pro/index.php/msr/article/view/msr15-01-001

SOME ASPECTS OF ORGANIZATION AGRICULTURAL EXHIBITIONS
OF BREEDING COWS
HEKOTOPbIE ACITEKTbI OPTAHU3ALIMU CEJIBCKOXO3SUCTBEHHBIX BBICTABOK

IJIEMEHHBIX KOPOB
Goncharenko 1.V. / 'onuapenxo U.B., Glushko S.1. / 'nywko C.U.

https://www.modscires.pro/index.php/msr/article/view/msr15-01-040
INFLUENCE OF TECHNOLOGICAL FACTORS OF GROWING ON THE TIME
OF MOWING MATURITY WINTER INTERMEDIATE CROPS
BII/IUB TEXHOJIOT'TYHUX ®AKTOPIB BUPOILI]YBAHHA HA CTPOKU HACTAHHA
VKICHOI CTUTJIOCTI O3UMHUX [IPOMDKHHUX KYJIBTYP
Svystunova I. / Ceucmynosa I., Rak O. / Pax O.
Poltoretskyi S. / Ilonmopeywvxuii C., Dzhulay N. / J{ocynaii H.
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