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About the journal

The International Scientific Periodical Journal "Modern Technology and Innovative Technologies" has been published since 2017
and has gained considerable recognition among domestic and foreign researchers and scholars.

Periodicity of publication: Quarterly

The journal activity is driven by the following objectives:

e Broadcasting young researchers and scholars outcomes to wide scientific audience

e Fostering knowledge exchange in scientific community

e Promotion of the unification in scientific approach

e Creation of basis for innovation and new scientific approaches as well as discoveries in unknown domains
The journal purposefully acquaints the reader with the original research of authors in various fields of science, the best examples of
scientific journalism.
Publications of the journal are intended for a wide readership - all those who love science. The materials published in the journal
reflect current problems and affect the interests of the entire public.

Each article in the journal includes general information in English. The journal is registered in INDEXCOPERNICUS.
Sections of the Journal:

Library of Congress Classification Outline Sections
Subclass TJ/ TJ1-1570 Mechanical engineering and machinery
Subclass TK / TK1-9971 Electrical engineering.
Subclass TA /TA165 Engineering instruments, meters, etc. Industrial instrumentation
Subclass TK /TK5101-6720 Telecommunication
Subclass TK / TK1-9971 Electrical engineering. Electronics. Nuclear engineering
Subclass TN/ TN1-997 Mining engineering. Metallurgy
Subclass TS/ TS1950-1982, TS2120-2159 Animal products., Cereals and grain. Milling industry
Subclass TS/ TS1300-1865 Textile industries
Subclass TK / TK7800-8360 Electronics
Subclass T/ T55.4-60.8 Industrial engineering. Management engineering
Subclass T/ T351-385 Mechanical drawing. Engineering graphics
Subclass TA /TA1001-1280, Subclass TL / Transportation engineering, Motor vehicles. Cycles, Highway engineering. Roads
TL1-484, Subclass TE / TE1-450, Subclass TF / TF1-1620 and pavements, Railroad engineering and operation
Subclass TH / THI-9745 Building construction
Subclass T/ T55-55.3 Industrial safety. Industrial accident prevention

Innovative economics and management, Innovations in pedagogy, Innovative

Additional sections approaches in jurisprudence, Innovative philosophical views
R equirements for articles

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 presented in
English.

Articles should be accompanied by an annotation and key words in the language of the main text and must be in English. The abstract
should be made in the form of a short text that reveals the purpose and objectives of the work, its structure and main findings. The
abstract is an independent analytical text and should give an adequate idea of the research conducted without the need to refer to the
article. Abstract in English (Abstract) should be written in a competent academic language.

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 through an open
discussion using the web resource www.sworld.education

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 from the citation bases. Such
extreme measures can be applied only with maximum openness and publicity.
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Abstract. The relevance of the work is associated with the problem of optimizing the methods
for extracting information signs from signals of surface electromyograms. These signs should serve
as input for neural networks. The paper analyzes the input features traditionally used now and
methods of their identification. On the basis of the analysis, an original signal conversion algorithm
is proposed to improve the accuracy of classification of signs and identification of the patient's
corresponding muscular efforts.

Key words: electromyogram, neural networks, information signs, muscle efforts.

Introduction

The use of machine learning for analyze of surface electromyography (EMQG)
get more and more application in prostheses control and robotic systems. Applying of
machine learning, especially neural network, allow to accurately differentiate limb
movements.

Development of limb movement’s classification systems will allow creating
fully functional bionic prosthesis, which capable of performing complex movements
and controlled by neural impulses (through surface EMG). However, nowadays
bionic models so far don’t have sufficient functionality.

Main text The basement for neural network developing is selection of network
structure and input features by which the signals are differentiated. The structure and
input features selection is always related to each other, since for the effective
operation of a neural network, the set of input features must correspond to the
features of the neural network [1, 2].

Also input feature selection based on type, structure and properties of the signal.
For features extraction original signal is being transformed to form more convenient
for further analysis.

In this work considered most common nowadays input features and extraction
methods to explore little-known methods.

EMG signal represents broad-spectrum signal (50 — 5000 Hz) and looks as
random signal with changing amplitude and frequency [3 (ch. 7), 4 (sect. 3.5)].
Control signal (nerve impulse) represents signal with constant amplitude and
variative frequency [5]. The recorded signal is formed from the interference of
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muscle tissue responses to control signals [6 (Part 4)]. Thereby, EMG signal is equal
to sum of a lot of time-varying frequency signals. And functional characteristic of
muscle contraction is the strength it develops. However, the strength developed by
the muscle depends not only on the motoneurons signal, but also on fatigue,
physiological cross sectional area and starting position. Therefore, the functional
characteristic of the EMG signal is the percentage of the currently maximum possible
muscle effort. To determine this characteristic, the frequency EMG signal can be
converted into an amplitude signal of muscle contraction (or muscle group).

For features extraction in EMG signals analysis most common these
mathematical methods: statistical methods, Furrier transform and Wavelet transform.

Further, these methods would be considered and examples of extracted features
would be provided. For features examples were used publicly accessible sSEMG
signals records [7]. For this paper were used four randomly chosen signals from
presented in database (Fig. 1).

Statistical, or time domain, features describe signal in original form. These
include: mean absolute value, standard deviation, variance, zero crossing, slope
reversal, etc. These signs describe in detail the morphological changes in the signal.

Time domain features as input feature widely used in many studies [8, 9, 10,
11]. For time domain features extraction from the original signal, the values of
statistical characteristics are calculated by the windowing method throughout the
entire signal. An example of the converted original (Fig. 1) signals is shown in Fig. 2.

Fourier transform is a representation of a signal in the frequency domain. These
features characterize the spectral composition of the signal and allow you to separate
the signal from the noise, highlight the most useful signal components, diagnose
diseases (or their absence) and eliminate anomalies.

Spectrograms based on Short-time Fourier transform used in a series of papers
[12, 13]. For an EMG signal, spectral density distributions are calculated throughout
the entire signal. Spectral density values serve as input features of a neural network.
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Figure 1 — Examples of EMG signals
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Figure 2 — Examples of time domain features extraction: root mean square,
mean absolute value, zero crossing number, waveform length, Willison
amplitude, standard deviation

It is possible to use a one-dimensional set of features at each moment of time as in a
recurrent convolutional neural network (RCNN) in [13] or a two-dimensional matrix
of features in a time interval as in a convolutional neural network (CNN) in [12]. In
Fig. 3 provided examples of spectrograms constructed on the basis of SEMG signals
(Fig. 1). These spectrograms can be used both as a matrix of features of an EMG
signal pattern, and as a list of vectors of features of a time-varying signal.
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Figure 3 — Examples of spectrograms for sEMG signals
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The Wavelet transform represents a signal in the time-frequency domain.
Spectrogram for EMG signal segment visualizes the spectral composition of the
signal at each moment of time. The construction of the spectrogram is based on the
integral transformation of the signal with basis function, which is scaled and shifted
along the signal.

In EMG signals analysis widely apply both as discrete [15] and continuous
wavelet transform [16]. Also wavelet transform extensively used in signal denoising
[17]. In this way, it is successfully possible to suppress noises caused by external
sources, or SEMG signals from nearby muscles, which not studying.

Fig. 4 shows examples of wavelet transform-based scalograms.
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Figure 4 — Scalograms for sEMG signals.
Haar wavelet with scale from 0.2 to 1000

Proposal of a method for extracting the signal of muscle effort
Extraction of muscle effort signal is the conversion of the signal frequency into
amplitude. An EMG signal is a complex non-linear signal, the interference of many
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simpler signals. Thus, as the number of prime signals in the total amount increases
and the frequency of impulses in prime signals increases, the spectrum of the EMG
signal shifts towards higher frequencies. This change in signal can be analyzed by
converting frequency to amplitude. Since the involvement of a larger number of AUs
in the work and the increase in their excitation by motoneurons indicates an increase
of muscle effort, the conversion of the frequency into amplitude directly will describe
the level of the nerve signal sent to the muscle or muscle group.
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Figure 5 — Examples of transformation sEMG signal to muscle effort signal

Converting the SEMG signal into a muscle effort signal by converting frequency
to amplitude leads to losing some information. However, there remains information
about the intensity of nerve signal sent to the muscle. It is that information that is
needed to differentiate limb movements. And, since it is impossible to obtain EMG of
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a single muscle, it is necessary to use a matrix of signals recorded over the large
surface of the limb. This matrix will need to be applied around the limb with more
than one row of electrodes.

Conclusion

Considered methods of features extraction widely studied for long time. Almost
all todays studies are based on these methods. They allow achieving an accuracy of
limb movement’s classification of more than 95% under certain conditions. However,
the everyday usage of these systems in real conditions presented many problems and
challenges, which have to be solved.

At the same time, the proposed method for transforming sSEMG signal into
amplitude signal of muscle effort has not been studied at all in the use as input
features of a neural network.

Therefore, it is proposed to design an appropriate neural network and explore
the possibility of using this method for limb movement’s differentiation.

To obtain input features SEMG signal can be converted using a frequency-to-
amplitude converter that was previously developed [14].
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Abstract. Retrospective study to evaluate the prevalence of additional risk factors for birth
injury.2 grop of the newborn in neonatal intensive care unit DRCCH. Group 1 made of all the cases
with birth trauma involving the head and neck: 21 cases (12.5% of the total), that were admitted to
the department in 2018 .2 group, a control group, made of 21 cases of children who were in the
department at the same year and had no birth injury. Quantitative mathematical statistics: U
Mann-Whitney's criterion, and H-Kruskal-Wallis criterion as a non-parametric analogue of the
method of dispersion single-factor analysis.

Key words: birth injury in newborns, risk factors.

Introduction.

The birth traumatic injury is characterized as a functional deterioration or
structural destruction of any neonate tissue during the delivery process. There are
several risk factors listened, including macrossomia and instrumental delivery as
major risk factors, and also dystocia, breech presentation, preterm and postterm
infants, prolonged labor and primipara. [1,2,3]. Intracranial injuries include subdural
haemorrhage, subarachnoid Haemorrhage and intraventricular haemorrhage and these
are injuries that remains asymptomatic till 24 to 48 hours after birth and the
symptoms usually involves seizures and apnea with possible changes in
consciousness level. [1, 2, 4]

Connective tissue dysplasia (CTD) is a genetic disorder of the development of
the structure of body during intrauterine and postnatal ontogenesis, leading to
dysplastic changes in the connective tissue; that can be indicated by defects of its
fibrous structures and ground substance and may be expressed by different external,
visceral and locomotor abnormalities accompanied by progressive course. In
addition, in some cases, dysplasia may be caused by disorders of the metabolism of
collagen, elastin, and/or proteoglycans, regardless of abnormalities in the genetic
code. CTD forms are identified as differentiated (Ehlers-Danlos syndrome, Marfan's
syndrome, osteogenesis imperfecta) and undifferentiated form, in which it will
remain unspecified, therefore is not noticed as much as differentiated ones. [5, 6]

The undifferentiated form of CTD maybe manifested by different visceral forms
such like the Heart syndrome of CTD, and extracardiac forms such as venous
insufficiency, tracheobronchial dyskinesia, nephroptosis, genital prolapse,
gastrointestinal disorders, and hemostatic pathology. [7, 8, 9].

The diagnosis of undifferentiated form is made at the stage of physical
examination with a comprehensive assessment of phenotypic markers (stigma)

ISSN 2567-5273 13 www.moderntechno.de


http://orcid.org/0000-0001-9863-1828

Modern engineering and innovative technologies Issue 17 / Part 5

without a strict criteria or with a rigid criteria (over six stigmas). The changes caused
by the CTD is highly relevant in pregnancy, having a negative impact and possibly
predicting gestational, childbirth and perinatal complications, morbidity and
mortality. [3, 5]

Maternal infections during pregnancy are one of the most common causes that
may result in fetal defects, congenital diseases, developmental anomalies, preterm
birth, neonatal death or stillbirth, cerebral palsy, mental retardation, syndromes of
respiratory distress, intraventricular hemorrhage, low birth weight, postnatal
persistent infection, birth injuries and traumas. It is transmitted to the embryo and
foetus by infections ascending from the upper vagina via the uterine cervix to the
amniotic fluid or may be by maternal blood as a result of maternal viremia,
bacteremia. Though in majority of the perinatal cases the mother may not present
signs and symptoms of infections during the pregnancy period, it is quite certain there
may be grave consequential outcomes to the fetus, since it may occur transplacental
invasion of blood circulation between mother and fetus. [8].

Main text.

Evaluate the prevalence additional risk factors for birth injury: Maternal
infection during pregnancy, the presence of heart syndrome of connective tissue
dysplasia and the presence of stigma of developmental anomaly, in cases with
diagnosis of birth trauma of head and neck of fetus.

Materials: Retrospective study, conducted at Department of Anesthesiology and
Intensive Care of Newborn of Dnipro Pediatric Regional Clinical Hospital. Was
reviewed all the cases with birth trauma involving the head and neck, that were
admitted to the department in 2017. Were selected 21 cases (12.5% of the total) were
the object of the study. The group was compared with a comparison group made of
21 cases children who were admitted at the department and had no birth injury.

Methods: Case-control retrospective non-parametric statistical analysis of all
cases of patients having head and neck birth injury and a comparison group of
patients treated at the department at same year but without the birth injury. Evaluate
and compare the presence and prevalence of the three aspects listed as additional risk
factors. The mathematical statistics was performed by the quantitative test (U Mann-
Whitney's criterion, H-Kruskal-Wallis criterion as a non-parametric analogue of the
method of dispersion single-factor analysis for inconsistent choices, Spirman
correlation analysis). Quantitative data analysis was performed using the IBM SPSS
Statistics 25 statistical software package.

Results: For the first group was 15 cases (71.4%) of neck trauma, 3 cases
(14.3%) of cephalohematoma, 2 cases (9.5%) of subarachnoidal hemorrhage, and 1
case (4.8%) of intracranial hemorrhage. The term of gestation was from 36 to 41
weeks, one case (4.8%) of preterm labour, and 20 (95.2%) cases at term. Birth weight
on average 3530g + 667 grams; 76.2% of males and 23.8% of females; 71.4% by the
vaginal delivery and 28.6% by caesarean section; 95.2% of the cases had respiratory
distress syndrome, 85.7% had microcirculation disorders and 61.9% had one or more
seizure episodes; 28.6% had some type of malformation. Admission to the
department occurred between the first and sixth day of life. One case (4.8% of the
total) died. The development of each case was analyzed during the third and sixth
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month of life. There were 75% of cases (out of 20) presented with developmental
delays in the third month, and 20% with developmental delays in the sixth month.

For the second group the main diagnosis were 8 cases (38%) of infections, 4
cases (19%) of asphyxia, and 9 cases (43%) of jaundice. The term of gestation was
from 37 to 41 weeks. Birth weight on average 3276g + 450 grams; 71.4% of males
and 28.6% of females; 85.7% by the vaginal delivery and 14.3% by caesarean
section; 57.1% of the cases had respiratory distress syndrome, 52.3% had
microcirculation disorders and 33.3% had one or more seizure episodes; 9.5% had
some type of malformation. One case (4.8% of the total) died.

Various neonatal injuries have been closely associated with maternal connective
tissue dysplasia (Graphic 1).
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Graphic 1

Distribution of stigmas and Heart syndrome of connective tissue dysplasia in
percentage per group of trauma and in absence of trauma of head and neck. Where
the blue colour is presence of CDT and presence of over 6 stigmas; the red colour is
presence of CTD and absent of over six stigmas; the green colour is absence of CTD
and presence of over sic stigmas; and the purple colour is the distribution of control
group with absence of CTD and absence of over six stigmas.

Distribution of maternal infections in percentage per group of trauma and in
absence of trauma of head and neck. Where the blue colour is about the foci of
chronic infections; the red colour is presence of TORCH infections during pregnancy;
the green is the upper respiratory tract infection; and the purple colour represents the
control group without any diagnosed maternal infection (Graphic 2).

Various neonatal injuries, especially neck injuries, have been closely associated
with the mother's chronic infection.

Summary and conclusions.

Thus, considering the evidences of maternal infection and presence of
connective tissue dysplasia as factors involved into the development of fetal and
maternal injuries during birth and perinatal period is important to treat all foci of
maternal infection as well consider signs of connective tissue dysplasia of the parents,
which the child may inherit.
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EFFECT OF GENERAL AND LOCAL HYPOTHERMA ON THE HUMAN

BODY
JUS 3ATAJIBHOT I MICHEBOI I'ITOTEPMIT HA OPTAHI3M JIIOJAMHU
Belimenko M.S./ Beximenko M. C.
Postgraduate student,
department of Human anatomy, clinical anatomy and operative surgery
Dnipro State Medical University

Anomauia Y cmammi po3ensioacmvcs nNUMAaHHA 6USUEHHs GNIUEY HUSLKUX MeMnepamyp Ha
cepyesuti M's3 1I0OUHU | MEBAPUH OKPeMO a MaKodic Ha opeanism 6 yinomy. OcHosHe micye 8 yux
00CNI0CeHHAX — 810800UMbCs  OiaeHOocmuyi ma  oughepenyianvHiil  OiAcHOCMUYL  3A2ANIbHO20
NEepeoxoNo0NCeHHsT NpUu  NOEOHAHHI  Ybo2O 6UOY cMepmi 3  PIHUMU  IHMOKCUKAYIAMU,
3axeoproéanHAmMu ma iHwumu cmarnam. OOHAK He 38aAHCAIOUU HA 8ENUKY KIIbKICMb ONYONIKOBAHUX
HA OaHUll MOMeHm pooOim, 6UBUEeHHs 3MIH, SIKi 6100Y8aOMbCs 8 MIOKApOI HA 8CIX PIBHAX opeaHizayii
nicus nau8y 2inomepmii, € Manro000CIiOHCeHUM NUMAHHIM.

Taxum uunoM, y 383Ky 3 YUM, BUBUEHHs Oii Micye8oi ma 3aeanbHOi 2inomepmii Ha
Moppodyukyionanvui  ocobaueocmi  Miokapoy cepys € aKmyaibHuM NUMAHHAM, AK O
meopemuyHoi, max i 0l NPAKMU4YHOI MEOUYUHU.

Knrwouoei cnosa: cinomepmis, miokapo.

Temneparypa — OJMH 3 HaWBaXJIMBIIIMX €KOJIOTIYHUX YMHHHKIB, IO
BU3HAYAIOTh IIBHAKICTh XIMIYHMX, GIBUYHUX 1 OlojioriyHUX TporeciB. Bix
TEMIIEPATYPU 3AIEKUTH TAKOXK CTAOUIBHICTh O10JIOTTYHUX CTPYKTYp 1, MEpII 3a BCE,
CTaOUIBHICT, MOJEKYJsIpHUX CTpykTyp [l]. Temmeparypa Tina € BaxJIHUBOIO
(1310J7I0T1YHOI0 KOHCTAHTOIO, 1 MIATPUMKA ii B MEBHOMY Jiama3oHi € HEeOoOXiTHOIO
YMOBOIO IPAaBWJIBHOTO (PYHKIIIOHYBaHHSI BCIX OpraHiB 1 cucteM. HaBiTh HeBesuKi
BIIXWJICHHS TEMIIEpaTypu TiIAa BiJL HOPMH MOXKYTh HMPHUBECTH O CEPUO3ZHUX 3MiH
MeTaboJ1i3My 3 PO3BUTKOM TEIUIOBOI a0 XO0Jo/0BOI XBopoOu. Baxki dopmu
TEIUIOBOI Ta XOJIOJOBOI XBOPOOW CTAHOBIATH 3arpo3y MJsl KUTTS, L0 BU3HAYae
BAXKJIMBICTh iX CBO€YACHOTO PO3MI3HABAHHS 1 JIKYBAaHHS B MPAKTHIl HEBIIKIJIAIHOI
JOTIOMOTH.

[IpoGsiema 01070T14HOI Ail OXOJIOJMKEHHSI Ha OpraHi3M CCaBIIiB 1 JIIOJAUHU JIABHO
€ TpPeAMETOM MWJIbHOI YBaru JOCJIJHMKIB 1 JIO TEMEPIIIHbOrO0 Yacy HaKOMUYCHHM
BEJIMKUI MacHUB JaHUX MpPO HOro BIUIMB Ha (YHKLIOHAJIbHY AKTHBHICTH PI3HUX
cucteM opraHizmy [2]. 3pocTarode 4YHCIO EKCTPEMaJIbHUX KIIMAaTUYHHUX SIBUII]
BIIOYBAa€ThCS B YMOBax TPHUBAIOYOrO 3MIHM KIIMary, 31 30UIBIIEHHAM SIK
IHTGHCHBHOCTI, Tak 1 4yacToTd. byno mokaszaHo, 1mo mpoOjeMu 3 TeMIlepaTyporo
HaBKOJIMIITHBROTO CEPEJOBHUINA MAlOTh NPSIMUM 1 JOCHUTh PI3HOMAHITHHUM BIUIMB Ha
310pOB'sl CEpLIEBO-CYAMHHOL cuctemu [3].

[lepeoxonokeHHsT CTAaHOBUTh CEPUO3HY HEOE3MeKy Uil JKUTTSA JIOJCH.
TernonpoBiAHICTS BOJM B YOTHPHU pa3u OLIbIle, HIXK MOBITPS, TOMYy BOHa MHUTTEBO
BILJIMBA€E Ha BCIO MOBEpXHIO T1a. OpranizM JIOAUHU TOYMHAE TIEPEOXOJIOAKYBATHUCS,
AKIIO BIH TpUBajduil yac nepeOyBae B BoAl 3 Temmeparypor Hmkue 33,3 °C. VYV
MPUPOJHUX YMOBax IpPH 3araJibHOMy HNEPEOXOJIOMKEHHI WIKJIMBAAls XOJOIy Ha
TKaHUHU BUKJIMKA€ KOMIUIEKCHY PEaKIlil0 opraHizmy. Y (QOpMyBaHHS TEPMIHOBOI
BIJIOBIJII HA XOJIOJ 3aJly4arOThCSA BCl OpraHu 1 cucteMu. llpu 1mpboMy OCHOBHHUM
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KOMITOHEHTOM, III0 3a0e3nedye ajeKBaTHICTh Tpo(diku TKaHWH ISl 30€peKeHHS
GyHKIIIOHYBaHHS OpraHi3My, CIyXHUThb CHCTeMa TreMocTady. IlokazaHo, w10
BUPAXEHICTh BIAMOBIIHOI peakilii 3 00Ky CUCTEMHU T'eMOCTa3y 3aJeKHUTh BiJ Oe3midi
¢dakTopiB, 10 BU3HAYAE€ PIBEHb TEMIIEpATypH Tijia, JOCATHYTUNH B XOJi TIMOTEPMIi.
[Ipu oMy peecTpyrOTh SIK T1HIOKOATYJISAIINHHI MOPYIICHHS B CUCTEM1 IreMOCTasy, Tak
1 TinepkoaryJsiidHl 3pyHICHHS, aX JO0 PO3BUTKY CHHAPOMY JHUCEMIHOBAHOTO
BHYTPIIIHBO-CYIMHHOTO 3TrOPTaHHSI.

VY marodizionoriuHoMy Tmepeliry XoJjoJ0BOi TpaBMU BHJUISIOTH BJIACHE
riNOTEepMIYHUNA 1  MNOCTrINOTepMIYHMNA  mepioau.  limorepmiuHuii  mepioa
XapaKTepU3y€EThCS PO3BUTKOM JICKOMIICHCATOPHMX 3MIH B OpraHi3Mi TBapuHHU,
MOCTTIMOTEPMIYHUI Tiepiol - QopMyBaHHSAM 1 MaHiecTaliero TpaBMaTUYHUX
HACJIIJIKIB [I1i 3araJIbHOTO TIEPEOXOJI0IKEHHS Ha OpraHi3Mm [4].

AJlekBaTHE KPOBOIIOCTAYaHHS TKAHUH, 10 € OJTHUM 3 HAaHO1IbIII BAKIIUBUX YMOB
JUTSI BIDKMBAHHS OpTaHi3My TPH i1 HU3bKOI TeMIIepaTypHu, 3aJIeKUTh 6arato B YoMy
B/l cepleBoi (YHKIIOHATBHOI AKTUBHOCTI. B MiJloMy TpH BIUIUBI XOJOJOBOTO
CTpeccopa B ceplll PO3BUBAIOTHCS Takl (PYHKIIOHAIBHI 3MIHH: 3MEHIIIYETHCS YacTOTa
CEpIIEBUX CKOPOYEHB 1 CEPIICBUU BUKHJI, 3MEHIITYETHCS 3aTHICTh JI0 pPO3CiIabiIeHHS,
3HIDKYETHCSL CIIOKUBAHHS KUCHIO MioKapjioM. CTpakaae Mpu TiNnoTepMii HE TUTBKH
(dbyHKITIOHATbHA 34aTHICTh MIOKapJa 1 cepis B IJIOMY, ajieé BUSBISIETHCS 1 JIETIPecis
MeTaboinizmMy cepieBoro M'siza. OXOJOMKEHHS CYMPOBOJKYETHCS 3HUKEHHSAM
KOPOHApPHOTO KPOBOIOCTaYaHHSA, IO BeIe 10 3MEHIICHHS CIOXHBAaHHS KHCHIO 1
yTuii3auii cyocTparis [5,6].

['inotepMis - cTaH opraHi3my, IpU SIKOMY TeMIIEpaTypa Tila Majae HK4Ye, HIXK
NOTPIOHO I MIATPUMKH HOPMaIbHOrO OOMIHY PEYOBHH 1 (QyHKUIOHYBaHHS. [lpu
bOMY CTaHI BHYTpIIIHS TeMIlepaTypa Tila omyckaerbes Hmwkuye 35°C. Baxkka
rinorepMis - HeOe3neyHa JUIsl )KUTTS Npo0IieMa, sIka MOKE BUKIIMKATH MEepeAcepHi 1
IIUTYHOYKOB1 apUTMii, KOaryJsomnarii, MpUrHi4YeHHs] CEpIIeBOi 1 IEHTPaTbHOT HEPBOBOI
cucteMd. B ocTaHHI pOKM MOCTIHHOBIIOYBAIOTHCABUIAAKOBICMEPTI — 4Yepes
MEPEOXO0JIOHKEHHS B Pe3yJIbTaTi3aHyPEHHS B XOJIOAHY BOIy[7].

3a ymoBaMHu ii PO3BUTKYTINOTEPMISIMOXKE OyTH HABMHUCHOI 1 HEHaBMHUCHOI
npupoan. TakoX TEepPeoXOJOKEHHS MOKe OyTH MICHEeBUM (JIOKaJIbHUM) 1
3arajbHUM. 3arajibHEHE HABMUCHE MEPEOXOJOKEHHS XapaKTEePU3y€EThCsI PO3BUTKOM
XOJIOJIOBOI TPaBMH y MOTEpHiIOro. JlekoMneHcaTOpHI 3MIHH, IO CIIOCTEPIraloThCs B
opraHi3mi, BiIOyBalOTbCS CTaAiiiHO. B XO0Al OXOJOMKEHHS BUIULIIOTH M'SKHMA
(pextasibHa Temmeparypa 32-35°C), momipuuii (pektanpHa Temmeparypa 27-30°C),
rmubokuii  (pexranbHa Temmeparypa 20-23°C) 1 HaarmuOokuit  (pekTaibHa
temriepatypa <20°C) crymeni rinorepmii. [lokazaHo, 1mo BUpPaKEHICTh BiIMOBITHOT
peaxiiii 3 60Ky CUCTeMH IeMOCTa3y 3aJeKUTh BiJ MIBUIKOCTI Biagaul Tera, (pi3uko-
XIMIYHUX BJIACTUBOCTEHN CEPEOBUINA, 110 BUKIUKAE TIEPEOXOJIOKEHHS, a TAKOXK Bl
PIBHS TEMIIEpATypH Tijla, JOCATHYTOTO B X0l Tinotepmii [8].

3a nmaHumu 0araThbox 3apyODKHHMX aBTOPIB, B TOMY YHCHI (axiBiiB, 3HWKECHHS
TeMmreparypu Tuia JoauHU 10 34°C € KPUTUYHOIO MEXEH0, MPHU SKOMY MOXYTh
BUHUKHYTH CEpPHO3HI 3MIHM JKUTTEIISUIBHOCTI opra”iamy. Tak, npu 34°C -
MOYMHAETHCS TOPYIICHHST MJiSJIBHOCTI TOJIOBHOTO Mo3Ky; mnpu 33°C - pi3ke
ckopoueHHs1 ymapiB cepus; npu 30°C - NOUYMHAETBCA AaApPUTMIsSl, BTPAYAETHCS
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CBIJIOMICTh; MPHU TNOAAIBIIOMY OXO0J0/KeHHI 10 28°C B10yBaeThCsi HEOOOPOTHE
NopyIIeHHsI poOOoTH cepist — (GiOpUmALis MioKapaa. 3HIKEHHS TeMIlepaTypH Tijia
10 24°C HEMUHYYE BUKJIMKA€E CMEPTEIbHUN PE3YJIbTAT.

Ane ICHYIOTh 1 METOAM 3HWKEHHS TEMIEpaTypH, sKi JONOMAararmTb Y
MPaKTUYHOT MEIUIMHHU, OCOOJMBO Yy Kapmionorii. dapMakojoriuHi mpenapaTu
KapAloTpomHoi [Jii 1 MeOuYHl IHTEpBEHIIl (CTEHTYBaHHS, AaOPTOKOPOHApHE
IIYHTYBaHHs 1 TPAHCIUIAHTAIisl CEepLs), IO € MOMIMPEHUMHU CYYaCHHUMH METOJaMU
JIKYBaHHS XBOPUX 3 CEPLEBO-CYITMHHUMHU 3aXBOPIOBAHHSIMHU, HE 3aBXKAN €(DEKTUBHI 1
IoCTyrnHI. B maHuii yac 3 METOI 3aXMCTy KIITHH Ceplsl 1 TFOJIOBHOTO MO3KY BiJ
KHCHEBOT'O TOJIOJyBaHHS B yMOBaxX rocTpoi KOpPOHApHOi 1 MO3KOBOI HEIOCTAaTHOCTI
aKTUBHO BUKOPHUCTOBYETHCS TEPANEBTUYHA TIMOTEPMisi, SKa BHECEHA MPOBIIHUMU
MEIMYHUMHU OpraHi3alisiMU CBITY B MPOTOKOJM CEPLEBO-JIET€HEBOI peaHimMalii npu
roctpux imemiuHnx craHax [9]. EdextuBnicts TI' mposiBiasieTbess B 3MEHIICHHI
po3Mmipy 3oHu IM 1 Oe3mocepeHBO TIOB'A3aHA 31 CKOPOYEHHSM TPUBAJIOCTI
HOPMOTEPMIYHOI] 11IeMii, raIbMyBaHHSIM METa00J113My 1 BAKOPUCTAHHS €HEPTIi.

MoskimBoCTI TimoTepmii, siKk ¢akTopa, M0 3HIWKYE MIBUIKICTD METa0OIIYHUX
MpoIeciB 1 MIABUILYE CTIWKICTh JO TIMOKCIi Ta CTpecy, BHU3HAYAIOTh IIMPOKE
3aCTOCYBaHHS TIOTEPMIYHHX 1 T1IIOMETA00IIYHUX CTPATETIA B MEAUINHI, 1, B TIEPIITY
yepry, B Kapmioxipyprii. [lutanHs 1npo e(eKTUBHICTH TPO BUKOPUCTAHHS
TIIOTEPMIYHOTO MITYYHOTO KPOBOOOITY 3 METOIO MPOGITAKTUKH CUCTEMHOT 3aMajbHO1
BIJIOBIJII JO CHhOTOJIHI 3aJMINAETHCA BIAKpUTHM. OueBHIHA METa 3aCTOCYBaHHS
IITYYHOI TinoTepMii — 3a0e3MeueHHsl 3aXUCTy OpraHiB (1 OopraHizMy B LLIOMY) 1
CTBOPEHHSI 3amacy Oe3IeKH MPOTIroM IITYYHOro KpoBooOiry. I'imorepMist peani3ye
CBIM 3axucHUM edeKT 3a jgomomororo Oe3miui mexaHizmiB. HaitOinbm oueBuaHUIN
MEXaHI3M — 3HI)KEHHS IIBHJKOCTI METa0oJli3My 1 CHOXHMBaHHS KUCHIO. Lld
MeTaboJliyHa Cympecis, MOXJIMBO, HE TOSICHIOE BCE 3aXHCHI e(eKTH, sKi
CIIOCTEPIraloThCsl MPU 3aCTOCYBaHHI MITY4YHOI Tinorepmii [10].

OmHuM 31 coco0iB KapIOTUIETIi € 3HIKEHHSI TEMIIEPATypH MioKapia ILISXOM
OXOJIO/DKEHHSI MOTO 30BHINIHBOI TMOBEPXHI CTEPWIBHUM CHIiroMm. llpu 3HMKEHHI
TeMmrepaTypu Tila 10 25° MOXJIMBE MPUIMHEHHS KpoBooOiry Ha 10-15 xBuiuH,
HwKkue 20° — Ha 45 XBWIMH 1 HaBiTh OuIble. ['imOTEpMiss 3MEHIIY€E YYTIUBICTh
TKaHUH O KUCHEBOTO TOJIOAYBaHHS, IO JO3BOJSE MO3KY MEPEHOCUTH 3HIKCHHSI
KpoB0OOIry 0e3 3HayHOI MmKoAU. TeMiepaTypy MioKapAa MOKHA 3HU3UTU 10 8-14°,
aJie OXOJIOKEHHS ceplis He MOBLIbHO 1 HepiBHOMIpHO [11].

[Tepdy3is KOPOHAPHUX CYIAWH XOJIOAHUM PO3YMHOM JO3BOJISE MIBUIKO 1
PIBHOMIPHO 3HM3UTH TemmepaTypy Miokapaa no 8-10°. Ilpu Takiit Temmeparypi
OOMIHHI TMpoLIeCH 3BOJAATHCA N0 MIHIMyMy 1 TpuBaja TIMOKCiSI HE BUKIMKAE
HE3BOPOTHUX YIIKOKEHb MioKapna. AJie Micis BaXKOi TIMOTEpMIl MOYMHAIOTHCS
NOPYUIEHHS Yy CEpUEBO—CYAMHHOI cucTemMu [12].

[Iponienypu mOMIpHOT TepaneBTUYHOI TiMOTEepMii BHUKOPHUCTOBYIOTHCA TIPH
JIKYBaHHI MICJS 3yNMUHKH CEPI, B TOM Yac K B XIPypPriuHMX Mpoleaypax 4acTo
BUKOPUCTOBYIOThCSI OUIBII HU3BKI BHYTPIIIHI TeMIepaTypu Ui 3a0e3rnedeHHs
1epedpanbHOTrO 3axXMcTy. MUMOBUIbHE 3HUKEHHSI BHYTPIIIHBOI TeMIEpaTypu Tijia
BIIOYBA€EThCS TMPU BHUIAJKOBOMY IE€PEOXOJIOJKEHHI, a UUIYHOYKOBI apuUTMii
BBA)KAIOTHCS OCHOBHOIO MPUYMHOIO BUCOKOI CMEPTHOCTI Y IIUX MALIEHTIB.
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IIpu serkidi rimotepMii IOYaTKOBa BUIMOBIA, Ha XOJIOJOBUU  CTpeC
MPOSIBISIETHCS  TaXIKapAi€ro, NepuPEpUIHOI0 BA30KOHCTPHKIIIEI, 30UIBIICHHIM
CEpLIEBOr0 BUKUIY 1 HEBEIMKUM MiJBHILEHHSIM apTepialiIbHOTO THUCKY. XapaKTepHO
MPUTHIYEHHSI IIJTYHOYKOBOI €KTOMIYHOI aKTUBHOCTI (HANPHUKJIaA, eKCTPACUCTOMIT) 3 11
BIJIHOBJICHHSIM TTICIISl 31TPiBaHHSI.

[lomipHa rimoTepMmisi CyNpOBOJKYETHCS  IMPOrPECyOdor0  OpadiKapi€ro.
OcTraHHS BUKJIMKaHA 3HUKEHHSIM IIBUIKOCTI CIIOHTAHHOI J11aCTOJIIYHOIpEIOIIpr3arii
B KJIITUHAX BOJI PUTMY 1 € CTIMKOIO A0 /il aTpomiHy. 3HUKEHHS CEPLIEBOTO BUKUY
B IIMX YMOBaX YacTKOBO KOMIIEHCYETHCS 3a PaXyHOK IIOJANBIIOTO TOCHICHHS
nepudepruvHoi  Ba3OKOHCTpUKIIi. JloJaTKOBHII BHECOK Yy 30UIBIICHHS OMNOpY
nepuepuuHnX CyJAMH BHOCUTH T€MOKOHIICHTpAIllsl 1 MiJABUIICHHS B'S3KOCTI KPOBI
[13,14, 15]. YacTo 3ycTpiuatoThCsi MUTOTIIMBA apUTMIs 1 By3JIOBUN PUTM.

[Ipu Baxkkiil rinoTepmii CUCTEMHHMI CYJMHHUN ONIp 3HUXKYETHCS B 3B'A3KY 31
3MEHILIEHHSIM PIBHS KaTEXOJaMiHIB, II0 CYMPOBOKYETHCS MAIIHHAM CEPIEBOTO
Bukuy. [Ipu Temneparypi 6musbko 27°C pisko 3poctae Hebesneka ®III. Ii possuTky
CHPUSIOTh OyAb-sIKI PanToOBl 3MIHM B OpraHi3mMi XBOPOTO — BiJ PI3KOi 3MiHU
MOJIOKEHHS Tijla JI0O KOJIMBaHb TEMIEpaTypu MiOKapJa, 3pYyIIeHb O10XIMIYHUX
napameTpiB ab0 KHUCJIOTHO-IIY>)KHOI piBHOBaru. Bucoky roroBHicth g0 DU mnpu
rMOOKIM TIMOTepMii MOSCHIOIOTH THUM, IO HaBITh HEBEIUKHUI TeMIepaTypHHMA
IpagleHT MDK KIITHHAMH EHJIOKapAy 1 MIOKapay CYNPOBOKYETHCS IHUCIIEPCIEIO
TPUBAJIOCTI MOTEHLiaNy All, pedpakTepHUX MEpIOAIB 1 MIBUAKOCTI mpoBeAeHHs. Lle
pPa3oM 13 3HAYHUM YNOBUILHEHHSIM MPOBIIHOCTI BU3HAYAE MIJBUILECHY CXWJIBHICTH J0
pPO3BUTKY aputMii mpu rinotepmii. Hebesneuna st sxuttss @UI BuHMKana piako
(1,7%) mig wac TI' 1 B OCHOBHOMY crocTepiraiacsi y Hall€HTIB 3 MEPBUHHUMH
apuTMIYHUMHU posnagamu. [Ipu temnepatypi 24 °C 1 HUKYE BUHUKA€E BUCOKUM pU3UK
acuctomii [16].

VY eyrepMmiyHMX IIypiB TOCTPO I1HIyKOBaHa TIMOTEPMisi MPU3BOAUTH JIO
BUPAXEHOTO 3HWKEHHS YaCTOTH CEPIEBUX CKOPOYEHb, MOMIPHOTO ITiIBUIIICHHS
CEPEIHbOT0 apPTEPIATBHOTO TUCKY 1 MOMITHOTO 3HIKEHHS YacTOTH JuxaHHs. Bci
napameTpH MOBEPTAIOTHCS 10 0a30BUX 3HAUEHB Npu noBepHeHH1 T Tina g0 37°C .

dakt mopymieHHs: cepreBoi (PyHKINi, MOB'I3aHUN 3 0€3MOCEepe/IHIM BIJIMBOM
XO0JIOJJOBOTO cTpeccopa Ha Kapiaiomionutu, OyB miaTBepmkenuin T. Tveitaetal.
[17,18]. Mopdomoriuni mopyIieHHs pu BILUIMBI HU3bKOT TEMIIEpaTypH Ha CeplieBUN
M'Si3 TPEJCTaBICHI B OCHOBHOMY CYIMHHMMH 1 MapeHXIMaTO3HO-CTPOMAaTbHUMHU
3sMmiHamu.. J[aBHO BigoMuii 1HOTpomHUHN e(EeKT ajpeHaNiHy Ha OXOJOKEHE CepIle,
OpUYOMY 1€l CTHUMYIIOIOYHM €PEeKT 3MEHIIYEThCS 3 TMOHMKEHHSIM TeMIIepaTypH.
[Tpu Temnepatypi sinpa 22°C 1 HIKYE, KOJIM HEMAE CHHYCOBOTO PUTMY, aJpEHaiH
IHAYKYy€ TOSIBY EKTOMIYHUX IMIYJbCIB 3 O34l OCepeiKiB, M0 MPU3BOIUTEH 0
HUTYHOYKOBOT (PiOpMIISILIii.

[NmoTepmis 1 rimepTepMmis € BIJIHOCHO YacTHUMHU KIIHIYHUMU CTaHAMH, SKi
MOB'sI3aH1 31 3HAYHOIO 3aXBOPIOBAHICTIO 1 CMEPTHICTIO, OCOOIMBO SKIIO X BUaCHO HE
po3mi3HaTH 1 He JiKyBath. OOuBa Il CTaHH, MOB'SI3aH] 3 €KCTPEMaJIbHUMH 3MiHAMU
BHYTPIIIHBOI TEMIEPATYPH TiJIa, MOXKYTh CYNPOBOIKYBATUCS MOPYILIEHHSIM CEPLIEBOL
¢dyukiii, yacto 3 sBHUMU 3MiHamMu EKI'. Opnak neski 3minu EKI, mom'szani 3
riNOTepMI€I0 1 TEIUVIOBUM YJIapOM, HecelU(piyHl 1 NPU3BOJATH 10 AIarHOCTUYHUX

ISSN 2567-5273 21 www.moderntechno.de



Modern engineering and innovative technologies Issue 17 / Part 5 éw

npobsem [19]. T'imorepmisi 30UIblIyBaia TPUBATICTh PEMOJSpU3aIlli NIIYHOUKIB 1
30UThIITyBaIa JTUCIIEPCiI0 pemnofisipu3aiii. MexaHi3M MOB'SI3aHUN 3 MPUTHIYCHHSIM
ekcrpecii Oika KIR2.1 1 mopymennsim po3noainy 6iika KIR2.1.

Ha enextpokapziorpamMax MoCTpa)xaaduX BiJ TIIOTEPMii YaCTOIO 3HAXIIKOIO €
cuHycoBa Opamukapnais, nogosxkeHi QT 1 PR intepBanu, mmpokuit komriekec QRS,
HAJIUTYHOYKOBA 1 MIIYHOYKOBAa apuTMii. Asie HalOLIbII YacTHUM BIAXWUJICHHSIM €
BusiBiieHHs: J-xwii (OcOopna) y BigBenenusx II, III, aVR i aVF [20]. XBuns
OcOopHa 30UIBIIYETHCS B MIPY OXOJIOJKEHHS 1 TOBHICTIO 3HUKAE TICIS 31TPiBaHHS.
L1 xBUJIS € pe3yabTaTOM PI3HUIl MOTEHIIIATIB MIXK €MiKapJIOM 1 €HJI0Kapa0M IIij] 9ac
nepmoi 1 apyroi  $asm  penonspusanii nUTyHOYKiB]. HemromaBHimoCHiKeHHS
MOKa3yloTh, 1O 3yOui J MoxyTh OyTH mMOB'si3aHi 3 (PIOpUIIALIEI0 HUTYHOUKIB Yy
MAaLIEHTIB 31 CTPYKTYpPHO HOpMaibHUM cepueM. OJHAaK Majlo 10 BiJIOMO Mpo
ocoomuBocti EKI', kiiHiYyHe 3HaueHHs a00 apUTMOTCHHUN MOTEHINan J-XBUJIb,
Bukiukanux TT. T'iranTceki 3y0mi J ado xBuii OcOopHA BiJIMOBIIAI0OTH CEPHOZHOMY
NEPEOXOIO0HKEHHIO.

3y6mi J Oynm 3apeectpoBani npubauzHo y 40% marieHTiB, SKi OTPUMYBAJIH
TepareBTUYHY TinmoTepmito. Haifuacrime BOHM CHOCTEpIralMcs B BiJABEJACHHSX BiJ
HIDKHIX KIHIIIBOK a00 B OIYHMX NpeKapaiadbHuX BiaBeaeHHsX. [Hmn 3miaum EKT
BKJIFOYAIOTh YIOBUIBHEHHSI aTPIOBEHTPUKYJISIPHOI MPOBITHOCTI PI3HOTO CTYTMEHS,
po3impenHs: komruiekcy QRS B 3B'SI3Ky 3 yMOBUIBHEHHSIM MPOBITHOCTI B MIOKap/i
IUTYHOUYKIB, 30UIBIIEHHS TPHUBAJOCTI eNneKTpuyHoi cuctoau (iHTepBany QT),
nernpecito cermenta ST 1 iHBepcito 3yors T. Yacto 3ycTpiyaroThCsi MUTOTIMBA
apuTMmis 1 By310Buil putm [21,22].

[Ipu mporpecii rimoTepmii B OpraHi3Mi JIIOAWHH BIJIOYBalOTbCS CKJIAIHI
MPOLIECH: 3HWKEHHSI TEMIEPATypH TiJIa; BUCHAXKEHHSI 3a11aciB INIIKOT€HY B MIOKAp/,
B TICUIHIII, CKEJIETHUX M's13aX; CITOBITLHEHHS YaCTOTH JUXAHHS 1 CEPICOUTTS; IMa IIHHS
apTeplaJIbHOTO TUCKY; 3HMKEHHS IIBUIKOCTI KPOBOTOKY, 1110 IPUBOAUTH J10 arperarii
1 CTa3y epUTpOILMTIB; KHUCHEBE ToJIOAYBaHHS (TIMOKCIs) TKAHWUH 1 OpraHiB MpH
HAssBHOCTI KMCHIO B KPOBI, MIITHO MOB'SI3aHOTO 3 T€MOTJIO0IHOM.

J10 03HaK EPEOXO0JIOIKEHHS CIIIJT BITHECTH NEPENOBHEHHS KPOB'IO 31 3rOpTKaMu
¢10puHYy JT1BOT MOJOBUHU ceplis, OUIbII CBITIE 3a0apBIICHHS KPOBI B JIiBIM MOJIOBUHI
cepls 1 JIETeHIB B MOPIBHSAHHI 3 KPOB'I0 B MpaBiii MOJIOBUHI CEPIS 1 MOPOKHUCTUX
BeHax (o3Haka JlecsroBa B.II., 1977). Jlns cy10BO-MEeIUYHUX €KCIIEPTIB BAKIUBO HE
TIIBKA BHU3HAYUTH MOPQOJIOTIYHI O3HAKU OXOJIO/KEHHS 1 TEePEOXOJIOMKEHHS, K
CKa3aHO BUIIIE, aJI€ 1 3B's13aTH HACTAHHS CMEPTI 3 MEPEOXOIOKECHHSIM OpPTraHi3My.

Busnauenns rimoTepMmii SIK NOPUYMHA CMEpPTI 3aBkaAu  Oylno  Jemio
npo0JIeMaTUYHUM B CyJOBO-MEIWYHIN maTojorii yepe3 HecmeuudiuHi, HEMOCTIiHI
a00 HaBiTh HETAaTUBHI MAKPOCKOIIYHI 1 MIKPOCKOIIYHI pe3yIbTaTH.

OpHuM 3 A1arHOCTUYHUX O3HAK CMEPTI B PE3yJbTaTi MEPEOXOJIOKEHHS Tijia €
MEePEMOBHEHHS JIIBUX BIIIIIB Ceplsl KPOB'IO CBITJIO-YEPBOHOTO KOJBOPY, IO
00yMOBJIEHO OCOOJMBOCTSIMU T'a3000MiHY B JIETE€HSAX NPHU HU3BKHUX TeMIEpaTypax
BJIUXYBAHOIO MOBITPS. Y MOYATKOBINA (a3l OXOJOHKEHHS B MIOKap Il CLIOCTEPIraeThCs
apTepio-apTeploaIpHaBa30KOHCTPUKIIIMIKPOIUPKYJATOpHOTO pycia. [Ipu rimbokiit
rinorepMii 3 JI€TaIbHUM pE3yJbTaTOM B Cepll, MNEPEeBaXHO B CTIHII JIIBOTO
[UTyHOYKA, TIEPEBAYKAE BEHO3HO-BEHYJSIPHE TOBHOKPOB'S, Ha TIi  SKOTO
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BIJI3HAYAIOTHCS MIEPUBACKYJISIPHI KPOBOBUJIMBH B MIOKapH, Piaile - B emikapa 1 Imif
egaokapaoM. [lpomixkHa TKaHMHaA Oa3odinbHA, posmyiieHa, HaOpskiaa. CTiHka
apTepiil B CTaHl IUIa3MaTHMYHOTO MPOCOYYBaHHS, B MPOCBITI CyAMH BiJ3HAYA€THCA
cemaparlis IJa3Md Bil (OPMEHHX €JIEMEHTIB KpOBI, B OKpEMHUX CYIHMHAX —
¢10puHOBI  TpoMOHM; B MIKPOLMPKYJISATOPHOMY pycial — CTa3H, arperamis
EpUTPOLIUTIB, clagxk-peHoMeH. Ha 1mpoMy Tl poO3BHBAIOTHCS AUCTPO(DPIUHI 3MIHU
KapaiomMionuTiB. JKupoBa aucTpodiss BUSBISETHCA Yy BUTISAAL APiOHOKpANEIHLHOTO
ocepeIKoBOro ado Au(y3HOro OXHMPIHHS BOJOKOH Miokapnaa. binkoBa muctpodis
MPOSIBIISIETHCS B PI3HOMAHITHUX (hOopMax 1 CTYMEHSAX BUPAKEHOCTI B 3aJI€KHOCTI Bij
IIMOWHYU 1 TPUBAJIOCTI TINOTEPMIi, po3JiaiB KpoBooOiry. BoHa rpae BaxiuBy poiib B
TaHATOT€HE31 NpPHU MEPEOXOJIOHKEHHI OpraHizMy. Y TOYaTKOBiM craili OlikoBa
nuctpodiss XapaKTepU3yeThCs HAOYXaHHSM IIUTOIUIA3MH, TOSIBOIO 3€PHUCTOCTI,
6a30(imii, BTpAaTOO MOMEPEYHOI CMYTacTICTh, TOMOT'€HHU3AIlI€I0 capkoriazmMu. [lotim
3'SIBISIETHCS BHYTPINIHBOKIITUHHUM HAOpSK KapAiOMIOLHUTIB, TIHOYACTUH po3maj
MPOTOIJIa3MHU, YTBOPIOIOTHCS (HOKycH MioMansaiii. B neskux BuIagkax rinoTepmii
3aru0enb M'S30BUX BOJIOKOH BiIOYBa€ThCS TMpPHU  SABUIIAX PI3HOTO CTYICHS
miasMopekcica.  [lpm  cmeprenbHOi  rimoTepmii  BiJI3HAYAETHCS  CBOEpiAHA
natomMopdosoris MioKkapaa: KapAiOMIOIUTH BUTISAIAI0OTh HAOPSKIMMU 3 HEYITKUMHU
MeXaMH, IIUIbHO MPWIATaloTh OAMH JO0 OJHOrO, YTBOPIOIOYM M'SI30BI IApH.
Capkorazma M'si30BUX BOJIOKOH HEPIBHOMIPHO MPOCBITIICHA, MICISIMU 3 ONTHYHUMHU
MOPOKHEUYaMH; MICI[IMU TOMOTeHHa a0o 31 c1ab0 BUPAXKEHOI 3EPHUCTICTIO.
IToriepeyna cMyracTicTb B capkoruiazMi cjiabo BUpaxeHa a0 30BCIM BIJCYTHS,
MO3JOBXKHS CMYTacTICThb BHUABISIETbCS B KapJIOMIOIUTaX 3 MPOCBITIEHOIO
capkoruiasmMor. B okpemMux kapaioMiolHUTax 1 HEBEIMKUX Ipylax BOJIOKOH MIOKapaa
A/ipa NIKHOTUYHI, TIIepXpOMHI a00 HaOPSKIi, CBITII 3 PO3IUIABICHUM XPOMATHHOM;
6arato saep aedopMoOBaHi, UTOIUIaA3Ma OAHOPIAHA, B JACSKUX KIITHHAX - 36pPHUCTA,
3a0apBIIIOETHCA €03MHOM B IHTEHCHBHO pokeBHUU kojip. IlepuBackymnsipHa ctpoma
pi3ko 06a30(iIbHA, BUPAKEHO MOBHOKPOB'S MIKPOIIUPKYJIATOPHOIO pycia 3 SBUIIIAMHU
cTazy 1 TpoMOO3y CyAWH; B CyJIMHaX cemaparlis Ijia3Mu BiJ (GOpPMEHUX €JIEMEHTIB
KpoBi [23].

[IpoBeneHe  €NEKTPOHHO-MIKPOCKOIMIYHE  JOCIIDKCHHS  JUHAMIKM — 3MiH
yIBTPACTPYKTYPHOI OpraHizaliiii KapJiOMIOIUTIB 1 €HIOTETIONUTIB KPOBOHOCHHUX
KamjIsIpiB  MIOKapJia MOJIOAUX IIypiB mciast 3, 6 1 9 ceaHCIB OXOJIOMKCHHS B
Kpiokamepi 3 TtemmepaTyporo -120°C BHUSIBHIO PO3BUTOK CYOMIKPOCKOMIYHHUX
nepeOyI0B, XapaKTepHUX Il aKTHUBAIlll BHYTPIIIHBOKIITHHHUX METa0OJIYHUX
nporeciB. BcTanoBiaeHo, 1m0 micis TPHOXKPATHOTO KPiO-BIUIMBY YJIBTPACTPYKTYpa
KanuisipiB 1 KapAIOMIOLUTIB HE 3a3HaBajla AUCTPO(PIUHUX 1 JECTPYKTUBHUX 3MiH.
[TomipHO BHpakeHI 3MIHU YJIBTPACTPYKTypH, HMOBIPHO, CIHiJl BIAHECTH [0
cTpeccopHoi peakirii. OmucaHi 3MiHU JiexKaTh B (i310JIOTTYHUX MEXKaX 1 CBITYATh PO
nepedir mpoleciB KOMIEHCATOPHOIO ajanTarlii. 31 301IbIIEHHSIM KUJIBKOCTI CEaHCIB
KpI1O-BIUIMBY CIOCTEpirajacsi akTHUBAIllE METa0OJIYHUX BHYTPIIIHBOKIITUHHUX
MpOIIECIB, SKa MIATBEPHKYEThCS 3OUIBIICHHSAM KIJIBKOCTI KPUCT MITOXOHIPIH,
KUTBKOCTI JIGKOHJCHCOBAHOTO XPOMAaTHHY, TPaHyJl TJIIKOT€HY, puO0OCOM 1 MOJicoM, a
TaKOX siiepellb B MaTpUKCI siapa. JlocmiKeHHs MioKapa IHTaKTHUX CTapuX TBAapHUH
BUSIBUIM HASBHICTb JAUCTPO(QIYHUX 1 JECTPYKTUBHUX MOPYUIEHb OpraHed,
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XapaKTepHUX JIs CTapitoyoro opra”izmy. Bemukum momaiMopdizMoM BiApi3HSIIHCS
MITOXOHIPiT KapaiomionuTiB. OkpeMi MITOXOHJpii Oynu 301blIEHI B po3Mipax, iX
MaTpUKC OyB MEHUI IIIbHUM. 3yCTpIHaINCs MITOXOHAPIT PI3HUX CTalii JereHepartii,
IO CYIPOBOJDKYBAJACs JII3UCOM KPHUCT 1 (OPMYBaHHIM MI€TIHOMOAIOHUX CTPYKTYD,
0 CBITYWJIO MPO CTYIIHb TIMOKCHYHHMX IMOIIKOHKeHb. HasBHICTH B capkoriazMi
KapAIOMIOIMUTIB  JIMIAHUX BKJIIOYEHb 1 BTOPUHHUX JII30COM, 3allOBHEHUX
minodyCIIMHOM, BKa3y€ Ha BHCOKY aKTHBHICTh KaTaOONIYHUX TPOIECIB B IUX
KJIITUHAX. AHAJOTIYHI 3MIHM CIOCTEpIrajd 1 B EHAOTETIONUTaX KPOBOHOCHUX
KanuisipiB mMiokapaa. OmnucaHy yabTPACTPYKTYpHY apXiTEKTOHIKY MiOoKap/a CTapux
IIypiB 1 1 BIOXWJICHHS BiJi THUIOBOI MOXHAa TIOSCHHTH BIKOBUMH 3MiHamMHu. B
YIBTPACTPYKTYPHIA apXiTEKTOHII KapAIOMIOIMTIB CTapHWX IIypiB Mmicis 9 ceaHCIB
OXOJIOJIPKEHHST CIIOCTEPIraloThCcsl MepeOyI0BU KOMIIEHCATOPHOTO THUIMY: 30UIbIICHHS
KUIBKOCT1 MITOXOHJPI 1 KPUCT B HUX, 3MEHILIEHHS KIJIbKOCTI BOTHHUIL JECTPYKIi 1
JiereHepariii MiTOXOHIpPii, 10 BKa3y€e Ha 3POCTaHHS IIBUJIKOCTI OKHMCHO-BITHOBHUX
peakiiii. [TosiBa MITOXOHIPIH 3 MEPETKKAMH CBIIYUTH MPO MPOIEC X PO3MOLITY Ta
aKTHUBAIlll MPOIECIB OHOBJICHHS. Y CapKOILIa3Mi BHSIBJICHI puOOCOMH, TMOJICOMU 1
TpaHyJM TJIKOT€Hy, IO BKa3y€ Ha TIIBUIIECHHS METa00MIYHOI aKTHBHOCTI
KapJIOMIOIUTIB. 3MEHIIUIIACA KUIbKICTh JMO(YCIMHY 1 MITOXOHIAPINA 3 JAECTPYKIIii
MeMOpaH.  30UTbIIEHHS ~ KIUIBKOCTI  pUOOCOM  MIATBEPIKYE  aKTHBI3aIlIIO
KOMITIEHCATOPHO-PET€HEPATOPHUX MPOIIECIB B IIUX KIITHHAX .

JlocnigHUKaMu BCTaHOBJIEHO, IO YJbTPACTPYKTYPHI 3MIHM KapJIOMIOLMTIB 1
€HJOTEIOUTIB MIOKapJa MOJOAUX WIypiB MIC/si TPUKPATHOTO OXOJIOJKEHHS B
Kpiokamepi npu Ttemreparypi -120°C BHUKIMKAIOTh KOMIIEHCATOPHO-aJanTaliiHy
nepe0ya0By, CTYMHiHb BHUPAKEHOCTI SIKOI 3HAXOAUTHCS B (PI310JIOTIYHUX MEXKaX.
OXOJOKEHHS TBAapUH B KploKaMepl MNpPU3BOAMTH 10 30UIBIIEHHS KUIBKOCTI
MIKPOMIHOIMTO3HUX  BE3UKYJ B  ULUTOIJIA3Mi  BIJPOCTKIB  €HAOTEIIOLMUTIB
KPOBOHOCHHX KaIlUJISIPiB, 10 MOKE CBITYUTH MPO AKTUBAIIIO BHYTPIITHROKIITHHHUX
METa0OJIYHUX PEAKI[iid, MOCUJICHHS TPaHCHOPTY PEUOBHUH 1 EJIEKTPOJITIB 4epes
KalnuIspHy CTIHKY. Y MIOKapjAl CTapux HIypiB BHUSBIEHO AECTPYKIII0 MEMOpaH i
JIET€HEpAaTUBHO 3MIHEHI OpraHeild, a TaKOoX HasBHICTh BEJIMKOI KUIBKOCTI
minodycuuHa. JIeB'STUKpaTHE OXOJIOJKEHHSI CTapux IIMypiB B Kpiokamepi 3
temriepatypoto -120°C  mnpu3BOAWTH JO 3MEHIIEHHS KUIBKOCTI CTPYKTYPHUX
MOpyIlIeHh B MeMOpaHax, a TaKoXK KUIBKOCTI JIETCHEPATHBHO 3MIHCHUX OpPraHeln 1
BKJIFOYCHBb JHMOQyCruHy. 3pocTae aKTUBHICTH OIl0€HEPTIYHOTO 3a0e3MEeUCHHS
MeTa0OJIIYHUX TIPOIECiB. XOJOJOBUI BIUIMB Ha CTApUX IIypiB B MOBHOMY OOCs3i
BIJTHOBJIIOE CYyOMIKPOCKOMIYHY apXITEKTOHIKY KapAlOMIOIUTIB 1 €HIOTEIOLMUTIB
KPOBOHOCHHMX KammJisApiB. AHaI3 3MIHM YJIBTPACTPYKTYp MiOKapJa BKa3ye Ha
MO>KJTUBICTh BUKOPUCTAHHA Kp1OTEparii sIK MOTYKHOT'O CTUMYJIIOI0UOTo (hakTopa, 110
MIBUIIY€ aKTUBHICTH MioKapya [23].

VY miokapadi drojen, Kl MOMepdd BiA A1l HU3BKOI TemIepaTypH, B OLIBIIOCTI
BunagakiB (90,7%) BUSBIAIOTBCS XapaKTepHI MIKPOCKOMIYHI 3MIHU: HaOpsK-
HaOyXaHHS KapA1OMIOIUTIB, 110 MOIIUPIOIOTHCS Ha BEJUKI IJIACTH M'I30BUX BOJIOKOH
3 SIBUIIAMH MIOIIUTOJI31Ca; MIKPOIIUPKYIATOPHI MOPYIIEHHS, TEPEBAXKHO B MICIIAX
HAOPSIKy M'SI30BHX BOJIOKOH Y BUIJISIIi HOBHOKPOB'SI BEH 1 KAMUISPIB 3 SIBUILIAMH CTa3y
EpPUTPOLUTIB;  3JABJICHHS  MDKM'SI30BOi  CTpoMH, OrpyOiHHS 1 Oazodimis
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MEePUBACKYJISIPHOI CTpOMH. 3BepTaiu Ha cebe yBary 3MiHM sijiep KapJioMioluTiB (ix
HaOyxaHHsS 3 PO3IUIABICHHSM XPOMATHHY, a TaKOXX MIKHO3 1 rimepxpomaros). Lli
3MIHM BIIPI3HSJIUCS BiJ TaKMX IPU IHIIMX BUJAX cMepTi. MIKpOCKOIMIYHI 3MiHU B
Mi1OKap/i MOXXyTh OyTH BUKOPHUCTaHI B SIKOCT1 JIarHOCTUYHOTO KPUTEPIIO0 CMEPTI Bij
BIUIMBY HHU3BKOI TeMIIEpaTypH 3 ypaxyBaHHSM MaKpOCKOIIUHUX JIaHUX 1 MaTepiaiB
CIPaBH.

B nmanwmii yac Benuka yBara mpoAOBXKY€ MPUAUIATHCS 3MIHAM KapAlOMIOLHUTIB 1
ix siaep. [lpu nepeoxosiomkeHH1 pO3BUBAIOTHCSA BaXKKi TITOKCUYHI 3MIHM B MIOKap/Ii.
KiituHM, 110 3HAXOJAThCS B CTaH1 TINOKCIi, HAOpsKaloTh. Taki 3MiHU MOXYTb OyTH
o0opotHuM. Ilepexin A0 HE3BOPOTHUX 3MiH BiAOYBA€TbCA MOCTYNOBO, Yy MIpY
BUCHAXEHHS MEXaHi3MiB aganTailii. [ 1moTeTHYHy MeXy, 110 B1IOKPEMIIIOE 3BOPOTHE
VIIKOJKCHHsI KJIITUHU BiJ] HE3BOPOTHOTO HE BAAETHCS TOYHO MPOBECTH HABITH B
pPETENbHO KOHTPOJIHLOBAHUX €KCIIEPUMEHTAILHUX YMOBaX. 3a JIITepaTypHUMH JaHUMH
3a CTaHOM Si7iep KapJiOMIOIUTIB (KaplOMiKHO3, Kapioji3uC, KapiOpeKCuc), Ta 3a
CTYNEHEM 3MiH B HUX MOXHA OPIEHTYBAaTUCS HA TE, Y € KAPJIOMIOIUTH 31 3MIHCHUM
SIIPOM JKUTTE3AATHUMH, a00 K ITI0 KJIITKY MOKHA BBa)KaTH 3aru0JI010, HE3IaTHOIO 0
BITHOBJIEHHS.

Crneundika 3MiH B MIOKap/Ai Ja€ MOXKIIUBICTh BU3HAYUTH TPUUYUHU CMEPTI Y
BUITAJIKaX TEPEOXOJIOHKEHHS OPraHi3My IMPH HASBHOCTI (POHOBUX 1 KOHKYPYIOUHUX
3MiH, IKUMH MOXYTh OyTH pI3HI HO30JIOT14HI ()OpMH, TOOTO HASABHICTH 3B'SI3KY MK
3MiHAMU B MIOKap/Ii, 110 BUHUKAIOTh MPU NEPEOXOJIOIKEHHI OpPraHi3My, 1 CMEPTIO Bij
nepeoxoyiokeHHs. JliteparypHi jAaHi, B TOMY 4HCII poOOTH 3 TMATOJOTIYHOI
(1310J10T11, MATBEPKYIOTH 110 TOUKY 30py [25].

TakuMm 4MHOM, Ha AYMKY JOCTIAHUKIB, OCHOBHI MaTOMOP(OJOTIYHI HACIIIKH
rIMOOKOI TimoTepMii 00yMOBIIOIOTECS came (haKTOpPOM TPHUBAJIOTO 1 MOCTYHOBOTO
3HUKEHHS TeMmmeparypu cepueBoro M's3a. I[lpy 1boMy maTOrICTONOTIYHI 1
yJIBTPaCTPYKTYPHI 3MIHM 32 CBO€IO MPUPOJOI0 € TIMOKCUYHUMU. 3TIAHO 3 JaHUMH
IILOTO K aBTOpa, Ha PUTMI CKOPOYEHBb cepls 1 iX YacTOTi B HAMOUIBIIOW MipOIO
MO3HAYAETHCS TANbMYIOUMA €(EeKT HHU3bKOI TeMmIepaTypd Ha TOJIOBHHUMA IIEHTP
CEpLIEBOT0 aBTOMATU3MY — CHHOATpIaJbHUN BY30J, SIKHM 3MEHIIYE TEHEpalio
eIeKTpUYHUX 1MITyJbciB. [Ipu mporpecyrodiil rimorepmii XBHWJIMHHUK 0OCST KpPOBI1
MOYMHAE 3MEHITYBATHCS HE TIIBKH BHACIIZOK ypa)K€Hb CEpPIEBUX CKOPOUYEHb, alie 1
3MEHIICHHS yJapHOro o00'eMy cepisi B pe3yJbTaTi MOTIPIICHHS CKOPOTIMBOCTI
CEpIIEBOTO M'si3a, 110 MOB'SI3aHO 3 MepeO0ya0BOI0 META0OIIYHUX MPOIIECIB B MiOKapIi
[25].

BaxxnuBo, 1m0 gaHa KOHIEMIS IPYHTY€ETbCSA HE TUIbKU Ha HaBeleHUX (haKTax, a
i Ha TOMy, IO HI B OJHOMY 3 IHIIUX OPraHiB aHAJOTIYHMX TIMOKCHYHUX 3MIH B
Aocaiax 3 TAUOOKOI TimoTepMii aBTOpU HE BUSBWIM. TOOTO BOHU MOXIJIHBI B
OpraHax, siKi 3HaXOJSThCSl B CTaHI (DYHKIIOHAJIBbHOI aKTUBHOCTI. A ceplie - opraH,
SIKUWA TIPOTSITOM YChOTO IMEPIoy TIOTepMii IPOJIOBKYE IHTEHCUBHO (DYHKITIOHYBATH.
Takum YMHOM, Ha [JaHUH MOMEHT caMe 3MIHM B MiOKapAl [alTh MiJCTaBy
HaWMepEeKOHIUBIIIE MATBEPAUTH HACTAHHS CMEPTI BiJl IEPEOXO0JIOMHKEHHS [25].

BucHoBkwu.

B naHuii yac BUBYEHHIO NIUTAaHHS BIUIMBY HU3bKUX TEMIIEpATyp HAa CEPLEBUU
M'sI3 JIFOAUHU 1 TBAPUH MPUCBSIYEHO BEJIUKY KUTBKICTh JOCHiIKeHb. OCHOBHE MICIIC B
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WX JOCTIKEHHSX BIJIBOJUTHCS AIarHOCTHUIN Ta AudepeHIlialbHIi M1arHOCTHIII
3arajbHOTO TMEPEOXOJIOKEHHSI TMPHU TOEAHAHHI I[bOTO BUIY CMEPTI 3 PI3HUMH
IHTOKCHKAITISIMA, 3aXBOPIOBAHHIMHU Ta 1HImMMH cTaHaMm. OJHAaK HE 3BaXKAIOUM HA
BEJIMKY KIJIbKICTh OMYyOJIKOBAaHMX Ha JaHUM MOMEHT pOOIT, BUBYEHHS 3MIH, 5Kl
BiI0YBaIOTHCSI B MIOKap/i Ha BCIX PIBHAX OpraHi3allii miciisi BIUIUBY TiNOTEpMii, €
MaJOJOCIIPKEHUM TUTaHHSIM.

Takum yrHOM, y 3B 53Ky 3 IMM, BUBUEHHS 11 MICLIEBOI Ta 3arajibHO1 TimoTepMmii
Ha MOp(hodyHKIIIOHATBHI 0COOJIMBOCTI MIOKapAy cepls € aKTyaJlbHUM IMUTAHHSIM, K
JUIS. TEOPETUYHO1, TaK 1 JIJIsl MPAKTUYHOI METUITIHH.
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Abstract The article examines the study of the effects of low temperatures on the heart muscle
of humans and animals separately and on the body as a whole. The main place in these studies is
given to the diagnosis and differential diagnosis of general hypothermia in combination with this
type of death with various intoxications, diseases and other conditions. However, despite the large
number of published works to date, the study of changes that occur in the myocardium at all levels
of the organization after exposure to hypothermia is a little-studied issue.

Therefore, the study of the effect of local and general hypothermia on the morphofunctional
features of the myocardium is a topical issue for both theoretical and practical medicine.

Keywords: hypothermia, myocardium.
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FEATURES OF EXPRESSION OF IMMUNOHISTOCHEMICAL MARKERS

AFTER BAROTRAUMA OF THE SMALL INTESTINE
OCOBJIMBOCTI EKCIIPECII IMYHOT'ICTOXIMIYHUX MAPKEPIB IIICJIS
BAPOTPABMHU TOHKOI KMIIIKA
Kosharniy A.V./ Komapnnii A. B.
postgraduate student,
Department of Pathological Anatomy and Forensic Medicine
Dnipro State Medical University

Anomauia Y cmammi posensinymi ocooaugocmi Kpo8ONOCMAYaHHs MOHKO20 KUUMEUHUKA, d
MaKodHc 0COOIUBOCMI eKCnpecii IMYHOICMOXIMIYHUX MapKepis nicis bapompaemu. Ha nauty oymxy
PIZHUYA 8 MUnax KpoBONOCMAYAHHA CMIHKU MOHKO20 KUWLEYHUKA MOJCe CYMMEBO GNAUGAMU HA
nepebie nicisi MmpasmMamuyHo20 nepiody, a makodc Ha giomepminosani pezyromamu. Ilpu oyinyi
ocobausocmeti excnpecii mapkepis einokcii HIF-la, aymodgpacii LC3b ma endomenianvhoi
oucynxyii eNos 6 cminyi MOHKOI KUWKU Ricis 6apompasmu nokazauia 6iOMIHHOCMI 6
IHmeHcusHoCmi 3a0apeeHHs 8 3a1eHCHOCMI 810 mepMinie cnocmepedicents. Haibinow inmencusne
HaKONUYEHHs Yux Mapkepis 8i00ysanocs Ha 7-my 000y noCMmpasmamuiHo2o nepiooy.

Knrwuoei cnoea: bapompasemu, éubyxosa mpasma, Cminka KUULEYHUKY.

Berym.

VIIKOJKEHHSI OpraHiB 4YepeBHOI MOPOXKHMHM Michs Al (akTopiB BHOYXY
(ynapHa BuOyxoBa XBWJIS, Bpakaioul €JI€MEHTH BHOYXOBOI'O NPHUCTPOIO, BTOPHUHHI
CHapsAIu, XIMIYHI Ta TepMiuHi (aKTOpU) JOCTAaTHHO PO3MOBCIOPKEHA KIIIHIYHA
CUTYyallisl He TUIbKU B YKpaiHi ajie il B ycboMmy cBiTi. HaliO11b11 Bpa3nuBuMu npu i
yJIapHOi BUOYXOBO1 XBHJII CE€pejl OpraHiB YepEeBHOI MOPOKHUHH € TOHKUH Ta TOBCTUHN
KHUILIEYHUK. AJie 3aKpUTI BUOYXO-1HAYKOBaH1 TPABMATUYHI YIIKO/HKEHHS BHYTPIIIHIX
OpraHiB CKJaJHI Ha e€Tamax JIarHOCTUYHOTO Tpolecy, L0 € MPUYUHOIO
HECBOEYACHOTO HAJaHHS CIeIialli30oBaHOT MEIUYHOI JomoMoru. HecBoedacHicTh
BUSIBJICHHSI BHOYXO-1HYKOBAaHOI TPaBMHU OpPraHIB YE€pPEBHOI MOPOKHUHHU, 30Kpema
KHUIIEYHUKA, TPU3BOAUTH JO TSOKKAX  HACHIJKIB, a caM€ IEpPUTOHITY,
BHYTpIIIHBOYEPEBHIA KPOBOTEUl, SIK pe3yJbTaTiB TpaBMaTUYHUX mepdoparliii
KHUIIIEYHUKA Ta PO3PUBIB BHYTPIIMIHbOUYEPEBHUX CyIuH. OCOOIUBO I11€ CTOCYETHCS
HU3bKOIHTEHCUBHUX BUOYXIB, KOJH JIOJUHA HE NPHUIUILE IIOMY YBary Ta He
3BEpTa€TbCcsl A0  JiKapsa. Jnsg  posmi3HaBaHHS — YHIKOJKEHb — KHUIIEYHHUKA
3aCTOCOBYIOTHCS PI3HI JIIarHOCTHYHI aJTOPUTMH 3 BUKOPUCTAHHSIM YJIBTPA3BYKOBOI
TEeXHIKHM, CHEIaJbHOTO MEIWYHOTO OOJIaJHaHHA (JI1arHOCTUYHA JIAMapOCKOIIis),
TOIIO. AJie 1IeH MeperiK NPy BIACYTHOCTI MaToMOP(OIOTriyHOT KAPTUHHU, HE TI03BOJISIE
BUSIBUTH TOIIKO/)KEHHSI KHUIIEYHHKA, SKI (OPMYIOTbCA Ha YIbTpa-, KIITHUHHO- Ta
TKaHWUHHOMY piBHI. B oOCTaHHI pOKM aKTMBHO B JIarHOCTHUYHY MpOTrpamy
3aMpOBAKYIOThCS PI3HI OlOMapKepH MATOJOTIYHUX MPOIECIB. AJie 10 CTOCYEThCS
BUOYXO-1HAYKOBAaHUX TpaBM KHILIEYHUKA, TO TaKl JIIarHOCTHUYHI TMAHEJl He
3aCTOCOBYIOTBHCH.

Metoro pocaimkeHHsi OyJn0 BCTAHOBJIIGHHS OCOONMBOCTEW — ekcmpecii
IMYHOTICTOXIMIYHMX MapKepiB 3amajbHOT0 MPOIECY B TOHKIN KHUIIII B JUHAMIII
nicist 6apoTpaBMHu.
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MarepiaJ i MeTOaM JOCTiIAKEHHS.

HocmimkenHs: BUKoHaH1 Ha 50 Outux 0e3MopoAHUX CTATEBO3PLINX LIypaxX Baror
180-200 r. YBech nepion MiArOTOBKH K €KCIEPUMEHTY Ta Mij 4yac HOro mpoOBECHHS,
urypu 3Haxonumnucs y BiBapii 3"JIMA", nmpu temneparypi 20-25°C, Boiorocti He
meHm1 50%, y noOpe mpoBITPEHOMY MPHUMIILIEHHI Ta CBITOBOMY PEKHMI JI€Hb / HiY, Yy
CTaHJIaPTHUX IJIACTUKOBUX KIITKaxX 3 po3MipaMH, HE OUIBII I’SITHU OCOOMH y KOXHOT
OpU CTaHJAPTHOMY palliOHI XapyyBaHHA: JJ000Ba moTpeda JOpOCioi TBapUHU
CTaHOBUTH y cepeauboMy 30-32 1 (25 r cMeTaHHOTO KOpMa, 5-7 T 0BOYiB. Yl MIypH,
K1 TPUNHSIIA y4acTh Y €KCIIEPUMEHTI, MaJIM 3J0pPOBUN BUTJIAM 1 Oy akTUBHI. Bel
TBApUHU OYyJU PO3JJIEHI Ha TpU Tpynu (KOHTPOJbHA Ta JBI €KCIIEPUMEHTAJIbHI).
[IlypiB KOHTPOJbHOI T'pPyny BBOJWIM B TIONEHTAJIOBHN HApPKO3 Ta MPOBOIUIN
¢ikcanito. ExciepuMenTanbHa rpyna — 1e Uypu, SKUM MPOBOAMIA MOEIIOBAHHS
0apoTpaBMU KMBOTA B YMOBAX TIOMEHTAJIOBOT0 HApKO3y (OTPMMAHO MATEHT YKpaiHU
146858 VYkpaina, MIIK G09B23/28.). llypu Oynu noxaineni Ha 3 AOCTiAHI TPYNH i
rpyna KOHTPOJIIO, IKMX BUBOJWIM 3 €KCIIEPUMEHTY Ha MepIliil roauHi yepes 7 ta 14
710 TiciIsl OTpUMAaHHS HUMU a0I0MiHANIbHOT OapoTpaBMu. EkciepuMeHT BUKOHAHUH 3
JOTPUMAHHSIM TpPaBUJI TMPOBEACHHA POOIT IIOAO EKCIEPUMEHTaJbHUX TBAapHUH, 3
J0Jep>KaHHSAM MPUHIUIIB TYMaHHOCTI, BUKJIQJICHUX B JUPEKTHBaX €BpONEHCHKOTO
CIiBTOBapuCTBa Ta [enbCiHKCHKOT pekiaparii. [licns BHKOHaHHS MOCMEPTHOI
JanapoTomii MPOBOJUIIN Bi3yajbHY OIIIHKY CTaHy TOHKOI KMIIKH Ta BUJydYalnu i
MPOKCUMAIbHY AUISTHKY ISl TTOAAQIBIIOr0 MaTOTICTOJOTIYHOTO iIMYHOTICTOXIMIYHOTO
nociipkeHHst  (excopeciss  mapkepiB  rimokcii  HIF-la, ayrodarii LC3b, Ta
engoTemanbHol AuchyHKIT eNos). OLiHKY yIIKOIKEHb CIM30BOi 000JIOHKH TOHKO1
KHUIIKK (CTYMIHb 3MIH BOPCHHOK Ta 3ajl03 CIM30BOI 3a 5-TW OajgbHOI LIKAJIOIO)
MPOBOJMIIM Yy BiAnoBiHOCTI 3 MetoaoM (Chiu, C. J., 1970).

PesyabTaTu 1ociaigKeHHs.

Hamu BuBYanuch 0co0JIMBOCTI KPOBONOCTaYaHHS TOHKOT KUIIKH.

KpoBomnocTauanHsi TOHKOTO KHIIKIBHMKA BIJOYBA€ThCS 3 MEPEIHBOI OPHXKOBOIT
apTepii, sika MPOXOJIUTh B JOBriil OpWkKi, KPOBOMOCTAYaHHSI TOBCTOTO KHUIIKIBHUKA
BIIOYBAETHCS 32 PaAXyHOK 3a/IHbOI OPHIKOBOIl apTepii, sika MPOXOAUTh B KOPOTKHIMA
opwxi. Ilepennst 1 3aaHs OpMIKOBOIl apTepii B AUISHIN CIINOI 1 KIyOOBOI KHIIKH
YTBOPIOIOTH aHACTOMO3, 32 PaXyHOK YOTO KPOBOMOCTAYaHHSI TEPMIHAIBHOTO BIAJALTY
TOHKOTO KHIIKIBHMKA 1 TTOYaTKOBHH BIJ1J TOBCTOTO KMINKIBHHUKA B1J0YBAa€ThCS 3
OaceliHy IByX MariCTpajJbHUX apTepii.

Bin nepennpoi OpmkeBoi apTepii BiAXOASTh TOHKO KUIIIKOBI apTepii, siIki B CBOIO
Yepry IUISATHCS IUXOTOMIYHO Ha apTepii APYyroro MopsAAKy 1 TAKUM YHHOM JI0 apTepii
MSATOTO TOPSIZIKY, SIKI B CBOIO YEpry Mo OPIKEEYHOMK Kparo MIAXOASITH 10 CTIHKH
KHUIIKIBHUKA YTBOPIOIOYM apTepiaibHi AYTH, fKi 0e3mocepelHbO BXOASATh B CTIHKY
KUIIKA. Y T SITIECATH BIJICOTKIB BUIAJKOBA CIIOCTEpIrajiach 1HIIA KapTUHA, KOJIU J0
CTIHKM KMIIIEYHUKA MIIXOJATh apTepli APYroro TPEThbOro MOPSJIKY, TOOTO yTBOPIOE
O1BII MaricTpadbHUM THUI KpoBomocTadyaHHs. lle Oylio BUAHO Bi3yalbHO, TPH
OJIHAKOBIM JOBXKHUHI OpHXK1, 3MIHIOBAJIach JIOBXKMHA apTepid MepIioro, Ta JAPyroro
MOPSIKIB, Ta KUIBKICTh KIYITHUX apTepii ,Io Oe3mocepeaHbo MiAXOASITh 10 CTIHKU
KHIIIEYHHUKA.

AHam3 TICTOIIATOJOTIYHMX 3MIH B CTIHIIl TOHKOIO KHIIEYHHUKA IUIIXOM
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CBITJIOBOI MIKPOCKOTIi Ha ChOMY J00Yy IMICJIsI BIUIMBY yJapHOI MOBITPSIHOT XBUJII Ha
NEPEeHI0O YEPEeBHY CTIHKY IIOKa3aB CYTTE€BE IOTOBIIEHHS CIM30BOi OOOJOHKH,
M17CJIN30BOT 000JIOHKH, M’ A30BOi OOOJIOHKH y TOPIBHSAHHI 3 KOHTPOJBHOIO TPYIOIO
TBapuH. [loTOBIIEHHS IapiB CTIHKKA KHUIIEYHUKA BIIOYBAJIOCS 3a PaxXyHOK
MDKKJIITUHHOTO HAaOpsIKy, HAOPSIKY CTPOMAJIbHUX €JIEMEHTIB. Y BIAMOBIIHI TEPMIHU
CIIOCTEPEKEHHSI B CJIM30BIM, MIACIM30BIA Ta M’s30Bi 000OJOHKAaxX Yy BCIX
JOCIIKYBaHUX MperapaTax HasiBHA 3aMalibHa PeaKIlis 3 MepeBaKHO HEUTPOPIITHHOO
iH}1IBTparlier0. 31 CTOPOHU CYJAMHHOTO pyciia B CyJAMHAX CIM30BOI Ta MiJCIU30BO1
000JIOHOK TOPYIICHHS KPOBOOOITY BiAOYBaOCS Y BUTJISI MTOBHOKPOB’SI Ta CTa3iB B
CYJIMHAX PI13HOTO KaJiOpy Ta MPUHAJIEKHOCTI.

Binomo, 1m0 okcua a30Ty Ma€ OfHY 3 BU3HAYATBHUX POJICH MPHU YIIKOKEHHSIX.
Oxcup a3oTy, SIKHA CHUHTE3YETHhCS B KUIIKIBHUKY Ma€ Ba3OAWISATATOPHHUH e(deKT Ta
MPOSIBJISIE BUCOKY aHTHMOKCUAAHTY akTUBHICTh. Ha el 4dac icHYIOTh pi3HI ITyMKH
010 30UTbIIEHHST a00 3HMKEHHsS eKcrpecii enpoTemanbHoi NO-cuHTeTasu B pasi
imemiyanx ymkomkenb (Velickovie, K., 2014). Ananiz ekcrnpecii eNos B CTiHII
KHIIKA B Pi3HI TEPMIHH MicJsg 0apoTpaBMU y MOPIBHSHHI 3 KOHTPOJIHHOIO TPYIIO0
MOKa3aB OLIbII IHTEHCUBHY PEAKII0 B €HAOTETIaIbHUX KIITHHAX IiJICTU30BOI Ta
CIM30BOT OOOJIOHOK B Tpymax CIOCTEpEeKeHHs Ha 7-my Ta l4-ty noOy. Ilpu
MOPIBHSIHHI 1HTEHCUBHOCTI 3a0apBleHHSI CTIHKM KUMKW Ha 14-Ty 100y 3 CHOMOIO
n00010 OyJIO BHSIBIICHO 3HWIKCHHsS HaKONMMYEeHHS eHporeniaabHoi NO-cuHTeTasu

(puc. 1).

Puc.1. Ctinka TOHKOro Kume4yHuky mypa. Mapkep eNos. 30inbmenns x400.

Exkcnpecis LC3b B kiiTMHaX TOHKOT'O KHIIEYHHMKA, SIK BIJIMOBib Ha TPaBMY,
MOB’s13aHa 3 TUM, IO 1HIYKTOPOM ayTodarii € OKCUJIaTUBHUMN cTpec. AyTodaris — 11e
BUJI KIITUHHOI 3aru0eni, Tpu sKid BiIOyBaeThCcs Jerpajailisi opraHesa Ta
UTOIJIa3MaTUYHOTO  MaTepiany kiaiTuHUA. [loMipHa ayrtodaris 3abesnedye
BIDKMBAHHS KJIITHH 32 YMOB CTpPEeCOBHUX (DakTOpiB (HAMPHUKJIAJ 11IeMii, FTOJIOAyBaHHS,
OKHCHOTO CTpeCy), MPOTe HaJAMIpHA ii aKTHBAIllA MPU3BOIUTH 10 3aru0esi KIiTUH, a
TaKOXXK Oepe ydacTh y 3alajibHUX 3aXxBOPIOBAHHIX KHUIIEYHUKA. AyTodaris B
KUIIEYHUKY BIITPA€ BAXKIUBY POJb IJs MIATPUMAHHS KIITUHHOTO TOMEOCTas3y,
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3abe3neuyroun (Pi310J0TTYHUN CTaH OHOBJICHHS KJIITHH.

B Hammx AOCHKEHHSX MM CIOCTepirajid JMHAMIYHE 3MIHEHHS eKchpecii
Mapkepy ayrtodarii LC3b B 3aJieKHOCTI Bil TEpPMiHIB CIIOCTEPEKCHHS.
IHTEHCUBHICTH 3a0apBiieHHS Ha 70My 100y CIIOCTEpEKEHHs Majla HaWBUILUHN CTYIIHb
y MOPIBHSHHI 3 IHIIMMHU FpynaMu Ta TepMiHamu (puc.2).

Puc.2. Crinka Tonkoro kumevynuxky. Mapkep LC3b. 30inbmenns x400.

Poznmagn kpoBoOOIry MPU3BOIATH IO CTUMYJIALIl 3alaibHUX MEXaHI3MiB, SKi
HIIIOIOTh 1IIEMIYHE YIIKOJPKCHHS KIITHUH. B CTIHII KMIIKKA B MEpIIly 4Yepry
CTPaXKJA€ CIM30Ba OOOJOHKA Yy 3B’A3KYy 3 MOPYIICHHSM MICIIEBOTO KPOBOTOKY Ta
MIJBUIICHHSM TMPOHUKHOCTI CyauH. B ymoBax Timokcii akTHMBHO BiJI0YBa€ThCS
excupeciss HIF-1a B kimiTMHax KuilleyHWKa, SKMM aKTHBYe aHTioreHe3. Excmpecis
JAHOTO MapKepa MaKCMMaJbHO BHMpa)K€HAa Ha paHHIX TepMiHaX, M0 3a0e3neuye
CTIHKICTB KJIITHH JI0 CTaHy TIMOKCIi.

Sk BHIHO 3 PUCYHKIB B 000X TpyIax CHOCTEpIranocs IMiIBUINCHHS EKCIpecii
HIF-1a, 1o moB's13aHO 3 THUM, III0 B CTaHI TIMOKCII IHTEHCUBHE HAKOIMMYEHHS JaHOTO
MapKepa e He TUIBKH B IIUTOILIAa3Mi, aje 1 B sapax KimiThH. [TigBuIeHHs ekcupecii
HIF-1a B apyriii rpyni B MOPIBHSHHI 3 TPETHOIO TPYIOIO, CBIMYUTH MPO OLIBIIT
BUPQXEHUW TIMOKCUYHUN CTaH Ha OIIbII pPaHHIX CTaiIX YPaKEHHS TOHKOTO
KuIeyHuka (puc.3).

BucHoBkwu.

Ha wmamy payMKy pi3HHIOS B THIIaX KPOBOIIOCTAYaHHS CTiHKA TOHKOTO
KHUIIIEYHUKA MOXE CYTTEBO BIUIMBATU Ha TMEpeOIr Mmicis TpaBMaTUYHOIO MEpiody, a
TakoXX Ha BiATEpMiHOBaHI pe3ynbTaTd. [lpu owiHII o0coOIMBOCTEN ekcrpecii
mapkepiB rinokcii HIF-1a, ayrodarii LC3b Ta ennoremanbHoi nuc@yskuii eNos B
CTIHIII TOHKO1 KHINKH IMcJIsi 6apoTpaBMH TOKas3aja BIIMIHHOCTI B 1HTEHCHBHOCTI
3a0apBIEHHSI B 3aJIEKHOCTI BiJI TEPMIHIB criocTepekeHHs. Hailbinbin 1HTEHCHBHE
HAaKOMWYEHHS IMX MapkepiB Bin0OyBajocs Ha 7-My 100y MOCTTpaBMaTUYHOTO

epIoy.
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Puc. 3. Crinka Tonkoro kumeynnky. Mapkep HIF-1a. 36inbmenns x400.
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Abstract The article considers the peculiarities of the blood supply to the small intestine, as
well as the peculiarities of the expression of immunohistochemical markers after barotrauma. In
our opinion, the difference in the types of blood supply to the wall of the small intestine can
significantly affect the course after the traumatic period, as well as the delayed results. When
evaluating the expression of markers of hypoxia HIF-1a, autophagy LC3b and endothelial
dysfunction eNos in the small intestinal wall after barotrauma showed differences in the intensity of
staining depending on the time of observation. The most intensive accumulation of these markers
occurred on the 7th day of the post-traumatic period.

Keywords: barotrauma, explosive injury, intestinal wall.
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THE CONDITION OF PERIODONTAL TISSUES IN PREGNANT WOMEN

IN TERNOPIL

CTAH TKAHUH MMAPOJOHTA Y BAT'ITHUX )KIHOK M. TEPHOITIOJISA
Lebid O.1/ JIe6ins O.I.
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c.m.s, as. prof. / K.M.H., OoyeHm
Ternopil National Medical University by 1. Horbachevsky Ministry of Health
of Ukraine, Ternopil, Chehova 7, 46000

Anomauia: Icnytomo yucienni 8iMmuyusHAHI Mma 3aKOPOOHHI OOCIONHCEHH NAMOI02I] MKAHUH
napooOoOHmMy 'y OJHCIHOK, AKI OUYiKVIOMb HAPOONUCEHHA OumuHu, npome U 00Ci HAA6HA HU3KA
HegUPIUEHUX NUMAaHb, OOHEe 3 AKUX € BUHUKHEHHS 3aX60PI6aHb MKAHUH NAPOOOHMY BACIMHUX Y
sikoeomy acnexmi Memoto danoi pobomu cmano 00CHiOHCEHHs PO3BUMKY 3AX80PI0EAHbL NAPOOOHMY
eazimuux y pisHux eixoeux epynax. byno mposedeno obocmedsicenns 76 ocinox II-1I1 mpumecmpy
sazimuocmi, gikom 20-42poxis, aKux nooinuIu y 3anexchocmi 8io 6iky Ha mpu epynu: epyna I (32
ocobu) — sacimui gikom 20-25 poxis, epyna Il (30 oci6) — sacimui ikom 26-35 poxis, Il epyna (14
ocib) — eazimui 8ikom 36-42 pokie. [ oyinKu KIIHIYHUX O3HAK YPAICEHHS NAPOOOHMY SUHAYAIU
naninapuo-mapeinanvHo-anveeonaprull inoexc (PMA, C. Parma, 1960), cmyninb kposomouusocmi
scen (PBI, H. R. Muhlemann, 1971). Jloxanizayito i eupasiceHicms 3anaibHO20 npoyecy 8 ACHAX
susHauanu npob6oro Illunnepa-Ilucapesa. /[na ecicieHiunoi oyiHKu cmany pomoeoi NOPONCHUHU
BUKOPUCTOBY8ANIU [HOEKC 2icicHu nopodcHunu poma 3a I pinom-Bepmineonom (OHI-S, 1964).
Ompumani pe3yromamu 6Kka3yioms HA BUCOKULL PIBEHb 3AX80PIOBAHHS NAPOOOHMY Y 8AIMHUX AKUL
cmanosus 76,3 % 6i0 3a2anbHOi KIIbKOCH.

Knrwwuosi cnosa: cineisim, sacimmuicmos, npogirakmuxa, iHOUBIOYaibHA 2iclEHA NOPONCHUHU
poma.

Beryn

Haii6inpm mommpeHuM Ha ChbOTOJIHI € TOTJIS] Ha MaTOreHe3 YPaKeHHsI TKaHUH
MapOoJIOHTY Ha TJII BariTHOCTI SIK HACJIJOK MepeOy/I0BU TOPMOHAJIBHOTO OajlaHCy XKi-
HOK y 1eu mepioa [7]. KiroyoBUMHU YMHHMKAMHU PO3BUTKY TIHTIBITY Yy BariTHUX €
3MIHU TOHYCY BEreTaTUBHOI HEPBOBOI CUCTEMH Ta CYJIMHHI PO3JIaJY, 1110 BUHUKAIOTh
y TKaHMHAaX TapOJOHTY 3a yMOB TIOPYIICHHS OOMIHY KajbI[il0, €HIOTCHHHUX
rinoBiTaMIHO31B, po3iaAiB GyHKII mapanuTonoaioHoi 3ano3u [8,9]. CTymiHb Takux
3MIiH O€3MOCePEeNHhO 3AICKUTh BiJ Tepediry BariTHOCTI, a YCKJIAIHEHHS, IO
BUHHUKAIOTh y JKIHOK Yy PI3HI MEPIOAM BariTHOCTI, Y 3HAYHIA Mipi OOYMOBIIOIOTH
PU3UK PO3BUTKY TIHTIBITY Ta IHIIMX 3aXBOPIOBAHb MMAPOJIOHTY.

3a piI3HUMHU JaHUMH 3aXBOPIOBAaHHS MapoJoHTy BUHHUKaE y 40-80 % BariTHuX [6,
10, 11]. Opranidm BariTHOi 3a3Ha€ 3HAYHUX 3MiH BIIPOJIOBXK YCHOTO IMEPIOTy
BUHONIYBAaHHS IJIOAA 1 HAUMOTYXHIITY MepeOyI0By 3a3Ha€ rOPMOHAJIbHA CUCTEMA, a
came 3pOCTa€ KOHIIEHTPAIlisl €CTPOTreHIB 1 MPOrecTepOHa, KUl 30KpeMa BIUIMBA€E Ha
CYyJIMHU Ta KICTKOBY cucTeMy [6, 12]. BogHo4ac maTosioriyHi Npouecu y MmapoaoHTI
MPOBOKYIOTh 3POCTAaHHS IpocTarjaHuHiB, C-peakTHBHOTO OiJKa, sIKI 32 HHU3KOKO
JOOCHIKEHHSIMA ~ MOXYTh  HIJBUILIYBaTH PHU3UK PO3BUTKY MpeeKyaMIicii Ta
nepeadacHux moJoris [11].

Ha croromni AUCKyCIHHMMHU 3aJUIIAIOTHCS MUTAHHS JIIKYBaHHS 3aXBOPIOBaHb
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MapoJIOHTA TIiJl Yac BariTHOCTI, OCKUIBKU 30€pIraeThCsl TEHJEHINS 10 301JIbIIEeHHS
PU3HMKY PO3BHUTKY 3amaJbHUX 3MiH B TKaHWHaX mapomoHTa [1-3]. Kiiniuni mposiBu
NATOJIOTIYHUX 3MIH TKaHUH MAapOJIOHTA Y BariTHUX Pi3HI aBTOPH J1arHOCTYIOTh y 60-
80% [3]. OcobnuBa poib y pO3BUTKY 3aXBOPIOBaHb TMApOJIOHTA BiJIBOJUTHCS
MIKpOOHOMY (DaKTOpY Ta TriEHIYHOMY PEKUMY MOPOXKHUHU poTa [3-5].

Hes3Baxkarouu Ha BEMUKY KUIBKICTh MPOBEACHUX JOCTIHKEHD IO I TeMi, Majio
BUBUCHUM € BUHUKHEHHS 3aXBOPIOBaHb TKAHWH MAapOJOHTY BariTHUX y BIKOBOMY
aCIeKTI.

Mera poOoTH: JOCHIAUTH PO3BUTOK 3aXBOPIOBaHb MApPOJOHTY BariTHUX Y
KUTENBOK M. TepHONOb.

Marepiajim Ta METOAM J0C/IIIKEHHS:

Hamu Oyno mpoBeneno obcrexxenns 76 sxiHok II-III TpumecTpy BariTHOCTI,
BikoM 20-42 pokiB 0e3 CymyTHbOI COMAaTHYHOI. YCiX BariTHHX 3aJIeKHO BIJ BIKY
noaumnu Ha Tpu rpynu: rpyma [ (32 ocobu) — BaritHi BikoM 20-25 pokis, rpymna Il
(30 oci6) — BaritHi BikoM 26-35 pokis, III rpyna (14 oci6) — BariTHi Bikom 36-42
POKIB.

JUist OLIHKM KJIIHIYHMX O3HAK YPaK€HHS MNapOJOHTY BH3HAYAIM MNaNUISIPHO-
MapriHajnbHO-anbBeossipHuil iHaekc (PMA, C. Parma, 1960), cTyniHb KpOBOTOYHBOC-

11 sicex (PBI, H. R. Muhlemann, 1971). Jlokanizaiito 1 BUpa>KeHICTh 3alaJbHOTO
nporiecy B sicHax BuzHadaiu mpoboro [lwmnepa-ITucapesa. [l TirieHIYHOT OIIHKU
CTaHy POTOBOI MOPOXKHUHU BUKOPUCTOBYBAJIM 1HIEKC Tr1€HU OPOKHUHU pOTa

3a ['pinom-Bepminbonom (OHI-S, 1964). J[locnmijpkeHHS BUKOHaHI 3
JOTPUMAHHSIM OCHOTOJIOKEHD «[IpaBuil eTUYHUX TPUHIUIIIB MPOBEACHHS HAYKOBUX
MEIUYHUX JOCTI/DKeHb 3a Yy4YacTIO JIIOJIMHWY», 3aTBEPIKEHUX [ elbCIHCHKOIO
nexnapariero (1964-2013 pp.), ICH GCP (1996 p.). ns yyacTi y HOCHIIKEHHI
nanieHTku mianucyBaiu Gopmy «J1oOpoBuTbHOT 1HPOPMOBAHOT 3roM MallieHTa Ha
y4acTh Y JOCIIKEHH1.

Pe3yabTaTn 10CHiIKeHD:

ITix yac oOcTekeHHs 76 BariTHUX 3aXBOPIOBAHHS MapOJOHTY Oy BUSIBJIEHI Y
58 o0cTe)keHnX, 10 CTaHOBHIIO 76,3 % BiJ 3arajibHOI KIJIBKOCTI.

VY rpyni [ Oyno BusiBIEHO 3aXBOpIOBaHHS NMapoJoHTy y 16 xiHok (50 %), y
rpymi II —y 26 xinok (86.6 %), a y rpym III — B ycix obcrexxenux (100 %).
OtpumaHi pe3yiabTaTH BKa3ylOTh HAa 3HA4YHE MPOTPECYyBaHHS MATOJIOTiI TKaHWH
MapOJIOHTY BariTHUX, SIK1 € CTApIIMMU 26 POKIB, Ta CBIAYATh MPO TE€, IO KIHKH Y LK
BIKOBI KaTeropii rnepedyBaroTh y 30HI 3HAYHOTO PU3WKY BUHMKHEHHS 3aXBOPIOBAHb
MapOJOHTY.

VY o6ctexxeHnx >KIHOK OyJM BHUSBIEHI TaKi 3aXBOPIOBaHHS MapOJOHTY, SK
xpoHiuHu# karapanpHuil TiHTIBIT (XKI'), TeHepanizoBanuii mMapoOHTUT MTOYATKOBOTO
CTYMEHsI TSKKOCTI Ta TeHEpali30BaHU MapogoHTUT | ctymeHs TspkkocTi. OTxe,
HaWOIBITY KUTBKICTh BariTHUX XBopux Ha XKI' Oyno BusiBiieHo y rpymi I, mo ckiano
56,4 %. Y rpyni Il mepeBakanu >KIHKM XBOpl Ha TE€HEpai30BaHUM MapOJAOHTUT
noyarkoBoro cryneHs — 46,5%. B 1l rpymi y BariTHUX J1arHOCTOBAHO
reHepai30BaHuil MapoJOHTUT nodatkoBoro Ta I crynens y 56%.B pesynbrati 11b0ro
JOCTIKEHHSI MOKHA 3pOOUTH BHCHOBOK TIPO 3HAYHE MPOTPECYBaHHS 3aXBOPIOBAHD
TKaHWH NApOJOHTY Y BariTHUX, SIKE OB’ 3aHE TAaKOX 3 3pDOCTaHHAM BiKY JKIHOK.
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JUiist OI[IHKYU CTaHy TKaHWH MapoOHTA Ta Tiri€HU NMOPOKHUHHU poTa Hamu Oyiia
MPOBE/ICHA I1HACKCHA OIliHKA. 3a pe3yJbTaTaMH JaHWX 3HaueHHs iHAekcy PMA
pizaunoca y 1,4 pasu(p<0,05) y Baritaux rpyn I ta II, y 1,3 pasu (p<0,05) y xinok II
ta III rpynu ta y miBropa pasu (p<0,05) y Baritaux I ta III rpyn. ['iriena y BaritHux
BCIX BIKOBUX TpPYI, SKi XBOPUIM Ha 3aXBOPIOBAaHHS MapoJOHTY Oyja 3aJ0BUIBHOIO.
Pesynbratu ingekcy ririenu nopoxHuHu pota OHI-S y xinok I rpynu BiporigHo
BIJIpI3HSUTHCS, BT MOKa3HUKIB y *KiHOK II 1 III rpym.

BucHoBok:

CyTTeBy poJib y Npo@UIaKTUINl TIHTIBITIB BariTHUX BIIIrpaloTh 0opoThbda 3
TOKCHMKO3aMH, caHallis TOpPOXKHUHM poTa B paHHI CTpoku (8-12 TuxHIB) 3
HACTYMTHUMHU KOHTPOJIBHUMH OIVIIJaMH Y CTOMATOJIOTa MPOTSIrOM YChOTO Mepiomay
BariTHOCTI.

OTpumani pe3yibTaTH BKa3ylOTh Ha BUCOKHUI PiBEeHb 3aXBOPIOBAHHS ITAPOJOHTY
y BaritHuX. OKpiM TOro, WMOBIPHICTb BHUHMKHEHHS Ta MPOrPecyBaHHS MAaTOJOTI]
NapoJOHTYy 3POCTA€ 13 3POCTAaHHSIM BIKY KIHOK. ToMy HEOOXiHO OCOONIUBY yBary
OPUILTUTH JTIKyBaHHIO Ta NPOQIIaKTHIIl 3aXBOPIOBaHb IMApPOJIOHTY Y BariTHUX,
30KpeMa, BpPaxOBYIOUM iX BIK, OCKUJIBKM 111 3aXBOPIOBAHHS MOXYTh CHPUYHMHHUTU
HECHPUATINBI HACIIIIKUA BariTHOCTI.
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Abstract: There are numerous domestic and foreign studies of periodontal tissue pathology in
women who are expecting a child, but there are still a number of unresolved issues, one of which is
the occurrence of periodontal tissue diseases in pregnant women in terms of age. age groups. A
survey of 76 women in the second and third trimesters of pregnancy, aged 20-42 years, was divided
into three groups depending on age: group I (32 people) - pregnant women aged 20-25 years,
group II (30 people) - pregnant women aged 26 -35 years, Ill group (14 people) - pregnant women
aged 36-42 years. To assess the clinical signs of periodontal lesions determined papillary-
marginal-alveolar index (PMA, C. Parma, 1960), the degree of bleeding those gums (RVI, H. R.
Muhlemann, 1971). The localization and severity of the inflammatory process in the gums was
determined by the Schiller-Pisarev breakdown. For hygienic assessment of the oral cavity used the
index of oral hygiene according to Green Vermilion (OHI-S, 1964). The results indicate a high level
of periodontal disease in pregnant women which was 76.3% of the total.

Key words: gingivitis, pregnancy, prevention, individual oral hygiene.
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MORPHOLOGICAL CHANGES OF THE SPINAL CORD AFTER SHOCK

WAVE EXPOSURE
MOP®OJIOTI'TYHI 3BMIHU CIIMHHOI'O MO3KY IIICJIsA YIAPHO XBHJIBOBOMI'O
BILVIUBY
Kitova I.V./KiToBa 1.B.
Postgraduate student,

department of Human anatomy, clinical anatomy and operative surgery
Dnipro State Medical University

Anomauia. Yacmoma mpaem cnunnozo mo3xy eapioe 6i0 29,4 0o 50 eunadkie nHa 00un
MITbUOH Jicumenie, npu ybomy OLIbWL HINHC )Y NOA0BUHI BUNAOKIE NOMEPRIIUMU € HAUOLIbLU
npayezoamue Hacenenus. Cneyughiunicme nopanensv xpedma i CNUHHO20 MO3KY 00YMOGIEHA ix
AHAMOMIYHUMU OCOOIUBOCAMU - HAABHICINIO NOMYHCHUX KICMKOBO-MULEUHUXCMPYKMYD, WO
3axuwaroms CRUHHUL MO30K, JHCOPCMKOI (QIKcayicro 0OCMaHHb020 34 PAXYHOK YUCIEHHUX KOPIHYIS |
3Y6068UOHUX 38'A30K. Busuenus Oii yOapHo X6UNb0B020 6NAUEY HA CMPYKMYPY CHUHHO2O MO3KY €
akmyanbHum. Memoro 00cniodxiceHHss 0Y10 BUBUEHHS HACHIOKIE YOAPHO XBUNbOB02O GNIUBY HA
CRUHHULL MO30K OLIuUX wypie. Y meapun ob60x epyn, Mu cnocmepicaiu KapmuHy CHUHHOMO3KOB0I
mpaemu. Ilpu eicmonociunomy 0OCHIONHCEHHT 8 MicYl NOYAmKy KOPIHYS CNUHHOMO3K0B020 Hepsd |
CNUHHO20 MO3KY BU3HAYABCA HEPIGHOMIDHO GUpAdCeHUll HAOPAK, 6ocHuwjesa IH@itbmpayia 3
NOOOUHOKOBUMU NAAMoOyumammu i eo3uHogitamu Y 6initi peuosuni CHUHHO2O MO3KY 3
PO3NOBCIOONCEHHAM HA CIPY pPevo8uHy 6usHadanucs mikpo nopodcrnunu. Cipa peuosuna mano
CMPYKmMypy V 6ueisaoi «Memenuxka», 3 HepiBHOMIPDHO NOBHOKPOGHUMU CYOUHAMU. Y nepeoHix i
3A0HIX poeax BUHAUANUCA 0ePOPMOBAHT HEUPOHU, 3i 3MOPUJEHUMU AOPAMU, YUMONAA3MA iX Oyia 3
POo3MumMuMu Konmypamu, 6azo@inoua, micysamu spytinosana. Ilpucymui nabpsax i OpibHogocHUW e8]
KPOBOBUNUBU.

Knruoei cnosa: subyxoea mpasma, CHUHHULL MO30K, YOAPHO X8UTbOGULL BIIIUE.

Berym.

YacroTa TpaBM CHHMHHOTO MO3KYy Bapitoe Bix 29,4 no 50 BumaakiB Ha OJUH
MIJIBHOH KHUTENIB, IPU LbOMY OUIBII HIK y TOJOBHHI BHUIAJKIB MOTEPIUIUMHU €
HalOUIBII Mpare3gaTHe HacelieHHs. He3Bakarouum Ha Te, IO MEpesioMH XpedTa
ckianaiTh Bchoro 0,44% Big BCIX BHUIIB TpaBM, CIOCTEPITa€ThCs 3POCTAHHS
CIIMHAJIBHOTO TpaBMaTu3My. BiJICYyTHICTh aJleKBaTHMX METOJIB JIKYBaHHS HACiJKIB
BAXKKHUX TOIIKOKEHb MPU3BOJIUTH JI0 BAXKKOI 1HBAIIAU3AIIIl MAIIEHTIB, HE3JJaTHOCTI
JTaHO1 KaTeropii XBOpUX aJanTyBaTUCS B CYCIUJIBLCTBI, III0 HECE 3a COOOI0 BEIMYE3HI
COILllaJIbHI 1 EKOHOMIYHI BTPATH.

MexaHi4H1 MOMIKOKEHHS XpeOTa, yacToTa AKuX mif yac Benukoi BiTunsasHoi
BittHM 1941-1945 pp. He mepeBuniyBasnia 1,6% 3arampHOTO YHMCiIa TOpaHeHb [1],
BIIHOCATBCS JI0 YMCJA BXKUX. Y CyYaCHHMX JIOKAIbHHX KOH(IIKTaX MOpPaHEHi 3
130JJbOBAaHUMHU ~ YIIKOJDKEHHSMU XpeOTa 3 TONIKO/PKEHHSM CIHUHHOTO MO3KY
ctaHoBisITh 43,5% [2]. CneundivyHicTh MOpaHEHb XpeOTa 1 COUHHOTO MO3KY
oOyMOBJIEHa iX aHATOMIYHUMH OCOOJMBOCTSIMU - HASBHICTIO TOTY>KHUX KICTKOBO-
MUIIEYHUXCTPYKTYp, WI0 3aXUIIAIOTh CIHMHHUM MO30K, >XOPCTKOIO (hiKkcalli€ero
OCTAaHHBOTO 32 PAXYHOK YHCIEHHUX KOPIHIIB 1 3yOOBUJIHMX 3B'SI30K.

HeliporpaBma Bin BHOyXy cTae Bce OLIbII MOIIMPEHOI0 HE TUIBKUA Cepen
BIMCHKOBOCIIYKOOBIIIB, a W cepeJ LMBUIBHOIO HACEJEHHS 4Yepe3 MOCTIHHO
OPUCYTHBOIO 3arpO3d TEPOPU3MY 1 HEIIACHMX BUMNAAKIB. OJHAK B JIITEpaTypi Majo

ISSN 2567-5273 40 www.moderntechno.de



Modern engineering and innovative technologies Issue 17 / Part 5 éw

yBaru NpUIIISETHCS JOCIIKEHHSIM, TOB'I3aHUM 3 MOIIKOI>)KEHHSM CIIMHHOTO MO3KY,
BUKJIMKaHUM BHOYX0BOI0 xBujieio [3]. HacTtoTa BoTHemanbHa MOPAaHEHUX XpedTa H
cnuHHOrO Mo3koMm ctaBuTd Bin 0,3 10 3,4%. 3 Ormsagy Ha BUOYXOBO Ta MIHHO-
BI/I6yXOBI/II/I XapakTep ypaxeHHs, M0 € OCOOJUBICTIO Cy4acHOro 000, Bi/3HAYAIOThH
TEHJCHIII0O 10 1 30UIbIIEHHS 1 1i TOPaHEHHsS CYNPOBOKYETHCS CTIHKIM
HEBPOJIOTTYHIM nediruTom [4]

[Ipu BMBUYEHHI ypakeHb CIIMHHOTO MO3KY BUSBWJIM III0 aKCOHU MajH TPU Pi3HI
MaToJjorii: ~ po3puB  MIKpOTPYOOUOK,  YIIUIBHEHHS  HeWpoduIaMeHTIB  Ta
OMOCEPEAKOBAHUN KalblaiHOM po3naja  cHekTpuHy. OKpeMi akCOHU 3a3BUYaid
JE€MOHCTPYIOTh TiTbKA OAHY 3 TPHOX MATOJIOTINA MPOTATOM MepHmx 24 TOIWH TiCIs
MOIIKO/KEHHS B pe3ysbTari BHOyXy, IO JIO3BOJISI€ MPUIYCTUTH, IO PI3HI
MOPYILICHHS 1HILIIOIOTBCA HE3aJICKHO OJUH BiA oxHoro. Ilpotsrom mnepiux
JNEKUIbKOX  JIHIB  Miciig  BUOYXy  YUIUIbHEHHS  HEMpo(pUIaMEHTOB  4acTo
CYNpOBOKYBaJIoCs ayTodariero, a MICAS IbOro - (parMeHTaII€l0 JereHepyITh
aKCOHIB [5]

[TaTo@i31010TisI HOLMIKOKEHB BiJl BUOYX1B MPOHUKHEHHSIM aTUIIOBUX CTOPOHHIX
OpeIMEeTiB  CXOKa 3  YIIKO/JUKEHHSAMM  BlJ]  BHUCOKOIIBHMJKICHMX  abo
BHCOKOCHEPIeTUYHUX  OO€mpumaciB, TNpH BHBYCHHI  HACIHIAKIB [HX i
CIOCTEpITalKCs Kpalll pe3yiabTaTh pealdumiTanii 3 TpPOXd OLIbII  BHUCOKOIO
edekTuBHICTIO Ta edexTuBHICTIO Tpu moctpiii. Lleit pesynbrar, iiMoBipHO, Oyne
BUKJIMKAaHUW MEHIIIUM MOIIKOXKEHHSIM HEBPOJIOTIUHOI TKAHUHHU NpU yaapi [6].

Tomy BUBYEHHS A1 yJapHO XBHJIBOBOTO BIUIMBY Ha CTPYKTYPY CIIMHHOTO MO3KY
€ aKTyaJbHUM.

Metorw aocaixxenHss OyJ0 BUBUEHHS HACIIAKIB YAAPHO XBHJIBOBOTO BILJIUBY
Ha CIIMHHUN MO30K OUIMX ILIYypIB.

MarepiaJj i MeTOAM AOCTIIKEHHS:

ExcriepyMeHT BHUKOHYBaBCsS 3 JOTPUMAHHAM MPaBWI MPOBEJACHHS poOIT 3
BUKOPUCTAHHSM  €KCIIEPUMEHTAJIbHUX TBapUH Ta MOPUHIMUIIB T'yMaHHOCTI,
BUKJIAJICHUX B JHUpEKTHBaX EBpPONENHCHKOro CHIBTOBApUCTBA 1 [ €NbCIHKCHKOI
nekiapaiii. JlocnimkeHHs BUKOHYBAJIMCh Ha OUIMX OE3MOpPOAHUX CTATEBO3PUIMX
nrypiB 180-200 rp. Kpucu BUBOIMIMCH 3 €KCIIEPUMEHTY B IEpIIy TOAUHY TICISA
MOJICIIIOBAHHS YJIapHO XBUJILOBOTO BIUIMBY. MOJIEIIOBaHHS MPOBOJUIU 31 CTOPOHH
MepeIHbOI YEPEeBHOI CTIHKU, Ta 3 JopcaibHOi cropoHu. Otpumano mareHt (Ilar.
146858 Ykpaina, MIIK G09B23/28) (puc. 1.)

Pe3yabTarn i 00roBopeHHs.

Y TBapuH MU CHOCTEpirajiu KapTUHY CIHUHHOMO3KOBOi TpaBMmH. [lpu
riCTOJIOTIYHOMY AOCHIKEHHI B MICII MOYaTKy KOPIHI CIIMHHOMO3KOBOTO HEpBa 1
CIMHHOTO MO3Ky BH3HAYaBCA HEPIBHOMIPHO BHpaXeHH HaOpSAK, BOTHUIIEBA
1HOIBTpALA 3 TOOJUHOKOBUMH IJIA3MOIIMTAMTH 1 €03UHO(D1IaMU.

Cipa pe4yoBMHA Majo CTPYKTYpy Vy BHUIJIAAI «METEJHMKa», 3 HEPIBHOMIPHO
MTOBHOKPOBHUMH CYJIMHAMU. Y TIEpEHIX 1 3aJHIX porax BH3Haudajaucs aedhopMOBaHI
HEWPOHHU, 31 3MOPILIEHUMH SApPaMH, IIUTOIIIa3Ma iX Oyia 3 pO3MUTHUMH KOHTYypamu,
6a3zodwibHa, MICIISIMU 3pyHHOBaHA. Y OUTIM peYOBUHI CIIMHHOTO MO3KY BH3HAYAJIUCS
MIKpO OpOKHUHU. [IpucyTH1 HAOPSIK 1 APIOHOBOTHUILIEBI KPOBOBUIIUBH.
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Puc.2. - CniuaHMiI MO30K 1Iypa Nmicjs y1apHO-XBWJIBOBOI0 BILUIMBY 3a0apBJIeHH
reMaToOKCHJIiHOM Ta eo3uHoM. Ok x10; 00 x10.
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Puc.3. CnuHHUI MO30K HIypa MicJsl yIapHO-XBWJIbOBOI0 BILUIMBY aﬁapBJleHHﬂ
1o MeJutopi-ciaindenko. Ok x10; 06 x10. Ok x10; 00 x40.

Puc.d. - CrmHHIm MO30K mypa micJIs y)lapHO-XBI/IJIBOBOFO Brmmsy 3a6apBJ1eHHﬂ
MeJuopi-ciainyenko. Ok x10; 00 x40.

BucHoBku.
Takum 4MHOM, BIUIMB YJApHOi XBWJIl Ha MIEPEJIHIO YEPEBHY CTIHKY, MPU3BOJAUTD
710 BAHUKHEHHSI MiKpPO MOPOKHUHU HAOPSIKY 1 IpIOHOBOTHUIIIEBUM KPOBOBUIIMBAM.
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Abstract. The incidence of spinal cord injuries varies from 29.4 to 50 cases per million
inhabitants, with more than half of the victims being the most able-bodied population. The
specificity of injuries of the spine and spinal cord due to their anatomical features - the presence of
powerful musculoskeletal structures that protect the spinal cord, rigid fixation of the latter due to
the numerous roots and dentitions. The study of the effect of shock waves on the structure of the
spinal cord is relevant. The aim of the study was to examine the effects of shock wave effects on the
spinal cord of white rats. In animals of both groups, we observed a pattern of spinal cord injury.
Histological examination at the origin of the spinal nerve root and spinal cord revealed uneven
edema, focal infiltration with single plasma cells and eosinophils. unevenly full-blooded vessels.
Deformed neurons with shrunken nuclei were detected in the anterior and posterior horns, their
cytoplasm was with blurred contours, basophilic, and destroyed in places. There is swelling and
small hemorrhages.

Key words: explosive injury, spinal cord, shock wave impact
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AHoOTaNiA. /[1a OocscHenHs BUCOK020 ecmemuiyHo20 egekmy ma NOO0BIHCEeHHA MepMIHIG
@DYHKYIOHYB8AHHA NPAMUX HOMOKOMNOZUYIUHUX BIOHOBIEHb NI0 YAC NPenapyeamHs Kapio3HUx
NOPOJICHUH Y 3Y0ax HeoOXIOHO cmeoploeamu CKic Kpaig emani. 3a J1oKanizayii NOPOMNCHUH HA
OKTIO3IUHIN NOGEPXHI OIUHUX 3V0I8 CKOWLY8AHHS KpPAi8 eMali 3anuidemvcs OUCKYMAaOenbHUM.
Mema: oyinka MIKpONPOHUKHOCMI HA MeMHCI NPAMO20 (YOMOKOMNOZUYINUHO2O BIOHOBNEHHS MA eMai
3Y0i6 3a pi3HO20 OU3AUHY NOPOJICHUH V Nabopamopuux ymoeax. Mamepianu ma memoou. Ha
OKMIO3IUHUX nogepxHsax 40 eudaneHux I[Hmakmuux OIYHUX 3Y0i6 npenapysaiu CmMaHOaApmHi
NOPOJCHUHU 31 CKOWleHUMU Kpasmu emani ma 6e3 Hux. Ilpame 6i0OHOGIeHHA BUKOHYBANU 3
domorxomnozuma. Mikponponuknicms Ha Medci mamepiany ma meepoux MmKAHUH OYIHIO8ANU Y
banax ma siocomkax 6i0 ii 3azanvHoi dosxcunu. Pesynemamu. /[ocmogipro (p<0,05) naiinudicua
MIKpONpOHUKHICMb, aKka oopisHiosana 1,98+0,12 6ana ma 21,3+2,5%, ecmanoenena y
NOPOJCHUHAX, 6 AKUX (opmyeanu cKouleHi Kpai emani, wo nonepeonvbo Oyau 3MiyHeHi
domokomnozumom. YV HOpPOMCHUHAX 3 HABUCANOYUMU Kpasmu emani 6e3 ii CKOWY8AHHA
MIKponpoHuknicms 60yna oocmogipro (p<0,05) wnatisuworo — 4,15+0,23 6ara ma 69,7+4,2%.
Bucnoeku. Jloseoena MmiHimanbHa MIKPONPOHUKHICMb MIdNC (DOMOKOMNO3UMOM mMa Meepoumu
MKAHUHAMU V HOPONCHUHAX HA OKMIO3IUHIL NOBepXHI OIYHUX 3V0i8 34 HAABHOCMI CKOCY eMdalli,
Hasucarouull Kpai AKoi nonepeonsbo 3MIYHUIU POMOKOMNOIUNOM.

Knwuosi cnoea: 3y6u, nopodxcuumu, npenapyeamHs, CKic emaui, npsame IiOHOB6IEeHH s,
Gomoxomnozum, MiKpOnpOHUKHICM®b.

Berym.

Kapio3ne ypaxenss, sike 6e3 JiKyBaHHS IEPMAaHEHTHO MPOTPECYE Ta MOCTYIOBO
OXOILUTIOE HOB1 JUISSHKM Ta MOBEpXHI 3yOiB, HEOAMIHHO MPHU3BOAUTH 1O BTpaTU
BEJIMKOT0 00’eMy TBEpAMX TKAaHUH KOPOHOK (pOHTaNbHUX abo Ol4HHX 3yOiB.
Oco0a1BO HIBUAKO PYHHYBaHHS TBEPIMX TKAHUH B1I0YBa€ThCA 32 TOCTPOrO Mepediry
Kapiecy. 3po3yMisio, IO II€ 3aXBOPIOBAHHS CYMPOBOKYETHCS HU3KOIO KIIIHIYHUX
O3HAK, XBOP1 CKap)kKaTbcsl Ha OOJIbOBI BIAYYTTS MiJ Yac Mpuiomy ixki, 6€3yMOBHO,
CTpaXkaae >KyBajbHa (DYHKIIISI 3 BIAMOBIIHUMH Hachigkamu tomio [1]. OmHak crifg
3a3HAYMTH, 110 BHACTIJOK KapiO3HOTO MPOIECY BUHUKAIOThH MEBHI €CTETUYHI Bajy,
AKI Yy CBOI 4Yepry, BHUKJIMKAIOTh TCHUXOJOTIYHUN JIUCKOMQPOPT Ta 3HUXKYIOTh
MOXJIMBOCTI KOMYHIKaIlil Ta colliaiizaiii HaiieHTiB 3 KapiecoM 3y0iB, 0COOJUBO y
pa3i MHOKMHHOTO YpaX€HHsI 3yOiB, MpUYOMY HE TIIbKH (POHTANBHOI, a 1 O14HOI

IpyIH.
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3 BHOPOBAKEHHSM Yy KIIHIYHY MOPaKTUKY (OTOKOMIO3UIINHUX MaTepiaiB
npsiMa eCTeTHYHA pecTaBpallis 3yOiB 3 KaplO3HUMHU 1 HEKapiO3HHUMH YpaKEHHSIMH
TBEPAMX TKAHMH TEpeTBOpUiacs y OyJeHHY peajbHICTh, CTalla JIOCTYITHOIO IS
IMIMPOKUX Mac HaceJICHHsS, HaBiTh HE3BAXKAIOUM HAa MEBHI BApPTICHI OOMEXEHHS, Ta
BUTJIAJIAE, K YyJOBa albTepHATHBA €CTETUYHUM IMpOTe3aM, Ha KIITANT IMOBHUX
MeTaJOKepaMidYHIX KOPOHOK ab0 KOPOHOK Oe3MeTasieBoi kepamiku [2].

Heo0OximHo migKpecauTH, mo 3a IpsSMOro (POTOKOMITO3UIIIMHOTO BiTHOBICHHS,
Ha BIAMIHY BIiJ TIpernapyBaHHA 3yOIB JIJIi BUTOTOBJIEHHS KOPOHOK, 3aCTOCOBYIOTH
magHe MpenapyBaHHs 3yO0iB 3 KapiO3HUMM TOPOKHUHAMU 3 MaKCHMAaJIbHUM
30€pEKEHHSIM IHTAKTHUX TBEPJAUX TKAHWUH, TOOTO CyTO O10JIOTTYHUH MIAXiJ, IO €,
0e3yMOBHO TIO3UTHBHHUM. B3arami, cydacHa mapaaurma mpenapyBaHHs Imependadae
BIJIMOBY BiJl BUJIQJICHHsI €Malli, sika HE Ma€ IMiJIETJIOr0 JICHTUHY, 3p03yMLIO, Oyib-
sIKe TpenapyBaHHA ISl CY4aCHOTO €CTETUYHOTO BiTHOBIJICHHS MMOBUHHO 3a0€3MEUnTH,
eIl 3a BCE, MTOBHE BUJIAJICHHS MMATOJIOTIYHO 3MIHEHOTO JICHTUHY Ta eMalli, 30Kpema,
y pa3l HasgBHOCTI MIrMEHTOBaHUX TBepaux TKaHWH [3]. OO0B’s3k0Be (OpMyBaHHS
MPSIMOBUCHUX CTIHOK Y MOPOXKHUHAX TIEpecTano OyTH aKkCIOMaTUYHOK BUMOTOIO.

Bonnouac 30epekenHst emani 0e3 MIIJIETJIOTO JEHTUHY CTBOPIOE TMEBHI
TPYJHOIII IIOJO0 CKOINyBaHHS ii KpaiB, 0€3 SKOro €CTETHYHICTh pecTaBpallii, II10
3a0e3rmeuyeThes, KpiM, 0e3yMOBHO HEOOXIJHOI BIAMOBIAHOCTI 3a KOJbOPOM Ta
TPAHCIAPEHTHICTIO, 1€ ¥ IJIABHUM Ta MOCTYIOBUM TIEPEXOJI0M BiJl peCTaBpaIiiiHoOro
Marepiady A0 emall 0e3 KOHTPACTHOTO KOHTYPYBaHHSIM MEXi, IOCTaHe
npobiemaTuyHo. HaBucaroui kpai emaini, 30KkpemMa, y MOpOxKHUHAX y O1YHUX 3y0ax,
3a crpoOu chopMyBaTH CKIC JIETKO BIAJIAMYIOThCSI 3 HEPIBHUMH Ta NEPEPUBUYACTUMHU
KOHTYypamHu. Y 3B’S3Ky 3 UM, HEOOX1JHO IIyKAaTH TaKl METOIOJIOT14HI MAXOAH, 110, 3
OIHOTO 0OKy, OyayTh CHPHUSTH MAaKCUMAJIbHOMY 30€pEeKEHHIO HEypaXKeHUX
MaTOJOTIYHUM MPOLECOM TBEPJUX TKAHWH, a 3 1HIIOTO, IO3BOJIAThH IOCITTU OaxaHO1
OPUPOJIHOCTI Ta BHCOKOI €CTETMYHOCTI, caMe€ 3a SKOK MallleHTH HaiuyacTile
OIL[IHIOIOTh BUKOHAHY JIIKAPEM-CTOMATOJIOTOM POOOTY Ta OTPUMAHUM pe3yJIbTarT.

Taka MOXKJIMBICTb BIAKPHUBAETHCS y Pa3l CTBOPEHHS NEPEyMOB ISl 3a1100IraHHS
BIJIJIaMy €MaJIeBUX KpaiB 3a paxyHOK iX 3MIIHEHHS MiAJIETIMM BlJHOBIIOBAJILHUM
MaTepiajioM, TOOTO MiCisl MONEPEeIHbOTO IMpenapyBaHHS MOPOKHUHU 3 TOBHUM
BUJIQJICHHSM TMATOJIOTIYHO 3MIHEHUX TBEPJAMX TKAHMH Ta BIAMOBIAHOI aJAre3WBHOI
MITOTOBKM HEOOXIIHO YacCTKOBO 3allOBHUTH TOPOKHUHY  BIJIHOBJIIOBAJIILHUM
MarepiajoM, y TOMY YHCII IiJ KpasM{d €Mai, 10 HABHCAIOTh, 1 JHUIIEC MO TOMY
mpoBecTH iX ckomryBaHHs [4]. Take nBoetamHe (opmMyBaHHS TOPOKHUH Ma€e
3a0e3MeYnTH €CTeTUYHMI e(EeKT Ta sSKICHE KpailoBe MpHIIATaHHS MaTepiaiy, SKe
OLIIHIOIOTH 32 MIKPOTIPOHHUKHICTIO, ajle OCTAaHHE TBEP/XKEHHS MOBUHHO OYTH HAyKOBO
OOTIpYHTOBAHHUM Ta MIATBEPKECHUM Pe3yJIbTaTaMU JIA0OPaTOPHOTO JOCIIIKEHHS.

Mera poboTm — OIIHKAa MIKPOOPOHUKHOCTI HAa MEXl HPSIMOro
(OTOKOMITO3UIIIHHOTO BIIHOBJICHHS Ta eMaJil 3y0iB 3a Pi3HOTO AU3aHY MOPOKHUH Y
1a00paTOPHUX YMOBAX.

Marepiaiu Ta MEeTOIH.

JlabopaTtopHe BHBUCHHS MIKPOIPOHHMKHOCTI OyJio mpoBeaeHo Ha 40 1HTaKTHUX
014HMX 3y0ax, 30KpemMa, MOJISIpax, BUAAJIIEHUX 32 OPTOAOHTUYHUMHU Ta XIPYPriuyHUMHU
MOKa3aHHSAM y MAalli€HTIB BIKOM Bia 22 10 34 pokiB, sIKI Hajajdu MOIHPOPMOBaHY
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3roJly Ha BUKOPUCTAHHS LMX 3yOIB Yy JOCTIKEHHI. Y BHUJIAJIGHHX 3y0ax He OyIo
BI3yaJIbHUX O3HAaK MiJBHILEHOI CTEPTOCTI TBepAMX TKaHHUH. [licis BumanenHs 3you
OYMIIYBaJM BiJ 3aJHIIKIB M’ SKHX TKaHWH Ta 3TYCTKIB KPOBi, MPOMHUBAIH, MOTIM
OpUCTyNald JO0 TNpernapyBaHHA CTaHAAPTHUX TOPOKHUH Ha 1X OKIIIO31HHUX
MOBEPXHSIX.

3anexHo Bl MIAXOAIB A0 (POpMyBaHHS MOPOKHHUH, YC1 3aisHI Y AOCTIIKEHHI
3you Oynu po3mojiieHi Ha yotupu rpynu no 10 3y0iB y koxHii. Y 3ybax 1 rpynu
npernapyBaHHs CTAHIAPTHUX MOPOKHUH TPOBOIMIIN 32 TPATUIIHTHIMHI BUMOTaMH 10
ix (opmyBaHHS M OpsME BIJHOBIEHHS (DOTOKOMIO3ULIMHUMH MaTepiajlaMd 3
3a0KPYTJICHUMH KyTaMH MK JHOM Ta BEPTUKAIbHUMHU CTIHKaMH, OJHAK OCTaHHI
Oynu MNpsSMOBUCHUMM, HE MaJldi HaBUCAIOUMX KpaiB emanm Ta ckociB [5]. VY
BIJIIPENapOBaHUX MOPOXKHUHAX 2 Ipynu OyJiM BUTPUMAaHI T1 % caMi BUMOTH, alie 3a
MPSIMOBUCHUX CTIHKaX CTBOPIOBAJIM CKOLIEHUM Kpad eMalli 3a TEepUMETPOM
MOPOXKHUH. Y 3y0ax 3 rpynu npoBOJWIM MpenapyBaHHA 3a 3a3HAUCHUMU BUMOTaMH,
IIPU I[OMY 3aJIUIIAIN eMajlb 0€3 MJICTJIOr0 JeHTUHY, BUJAJISIOYN MOro Ha JUISHIT
JICHTUHO-EMaJIeBOi MEX1, 0€3 CTBOPEHHS CKOIICHUX KpaiB. 3yOu 4 Tpymnu miaisraiu
MpenapyBaHHIO 3 TAKUM CaMUM JU3aliHOM MOPOXHUH, 5K 1 Y 3y0ax 3 rpymnu, oJHaK
JlaJi 3aCTOCOBYBAJIM 3aIPOIIOHOBAHUMN MIAXIJl Yy BUTJISAL IBOETATHOTO (POPMYBaHHS
MOPOKHUH 31 CKOCOM eMaJli 32 HAasBHOCTI ii HaBUCAIOYMX KpaiB.

[IpenapyBaHHs MOpPOKHUH y 3y0ax ycCiX Tpyn MPOBOJWIM alMa3HUMHU Ta
TBEpJOCIUIAaBHUMHM  OOpaMH 32  JIONOMOroK0  TypOIHHOIO  HAaKOHEYHHKa 3
BUKOPHUCTAHHSAM BOJITHOTO OXOJIO/KEHHS. J[J11 CTBOPEHHS CKOIIEHUX KpaiB emadi 3a
NEpUMETPOM  TOPOXKHMH y  3y0ax  BIANOBIIHUX TPyl  BUKOPUCTOBYBAJIH
npiOHoaOpa3uBHI anmasHi Oopu. Ilicns mpenapyBaHHs 3yOiB yCIX TpyIl IPOBOIUIH
a/Ire3WBHY MIATOTOBKY TBEPJUX TKAHHUH JIHA Ta BEPTHUKAIBHUX CTIHOK MOPOKHUH 3 1X
TOTAJILHUM TPOTpaBieHHAM TeneM 37% opTrodocPopHOi KUCIOTH Ta BUKOPUCTAHHSIM
aJre3uBHOI CHCTEMH S5 TIOKOJIHHSA 3 1i TOJIMEPHU3AIli€l0 CBITJIOBUM TIOTOKOM
CBITJIO/IIOAHOTO  (pOTOMONIMEpU3aTOpa TOCTIMHOI BHCOKOi 1HTEHCHBHOCTI. Jlis
BIJIHOBJICHHS 3aCTOCOBYBaJId ()OTOKOMITO3HMITIMHUIM MaTepiall y MOIIapoBii TeXHIM 31
CBITJIOBOIO TOJIMEPHU3ALI€I0 KOXHOTO IIapy Yy PEXKUMI «M’SIKUA cTapt». Yci
BIJIHOBJICHHSI TIICJISl  3aBEPIICHHS MOJCIIOBaHHS OOOB’SI3KOBO  mUIipyBamu 1
MOJIPYBaIM, ICJIS YO0 IIe pa3 OMPOMIHIOBAJIM MaTepiajl CBITIIOBUM ITOTOKOM Y
TOMY K PEXKHUMI.

BinnoBnenHs 3y0iB 4 rpynu Tako MPOBOJUIIH 32 3a3HAYCHUMH €TaraMu, OJHaK
MICIIST CBITJIOBOI MOJIIMEPHU3aIlii aare3uBHOI CUCTEMHU CIIOYATKy MOYEPTrOBO BHOCHIIH
(GOTOKOMMO3UIIIHUI MaTepian MiJ HaBUCAIOYMI Kpail eMaini BecTHOyJIsIpHOi Ta
OpajdbHOI  CTIHOK  TOPOXHMH 1  ONPOMIHIOBAIM  CBITJIOBUM  ITOTOKOM
doTomoiMepu3aTopa 3a «CIpsAMOBaHOIO» mojiMepu3aiicro. [loTiM 3a mepumerpom
eMalli CTBOPIOBAJM 1Ii CKIC, 3HOB MPOBOJWJIM TMPOTPABIEHHS €MaJeBHX KpaiB,
HAaHOCWJIM QJIre3WBHY CHCTEMy Ta TMojiMepusyBainu ii. Jlami mpoaoBKyBaiu
B1IHOBJICHHSI, 5K 1 B IHIIIUX 3y0ax.

VYci BiHOBIIEHI 3yOH, 3ay4eHi J0 AOCTIKEHHS, 1JIs 1MiTallii YMOB OPOKHUHU
poTa, MAJATaId TEPMOLUKIIIOBAHHIO, JIJI1 YOrO iX MOYEProBO BHOCUJIM B €MHOCTI 3
XOJIOJHOIO JIUCTUIIBOBAHOIO BOAOI0 3 TemmepaTyporo 5°C Ta 3 Tapsyoro
TUCTUIIHLOBAHOIO BOJIOIO, TEMIEPATYPY SAKOI MiATpUMYyBaiu Ha piBHI 55°C. BepxiBku
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KOpEHIB 3y0iB repMeTU3yBalid 3yOOTEXHIYHMM BOCKOM, €Majlb Ta BiJTHOBJIEHHS, KPIM
il MeXi Ta BIJHOBJIEHUX IIISHOK IIMPUHOIO 10 2 MM, BKPUBAJIM MOABIHHUM IIApOM
130JISILIMHOTO JIaKy Ta 3aHyprOBalId 3yOM B €MHICTh 3 2% PO3YMHOM METHIIEHOBOTO
cuHbOro Ha 100y. Yepe3 3a3HaueHUN dYac MOCHIIPKyBaHI 3yOM OYHIIYBalIM BiJ
130JTI0I0YMX PEYOBHH Ta PO3IMUIIIOBAJIM IiJ] CTPYMEHEM BOJAM 3a CEPEIUHHOIO JIIHIEIO
y BEPTUKAJIHLHOMY HAIPSIMKY.

['mubuny mpoxoKeHHs OapBHUKA MEXKEI0 (POTOKOMITO3HIIIITHOTO MaTepialy Ta
TBEPAMX TKAHWH CTIHOK TOPOXHUH JOCHIDKYBaIM 32 ABAAISITUKPATHOTO
30UTbLIEHHSI 3 BUKOPUCTAaHHAM O1HOKyJsipHOro Mikpockony MBC-10 y 6amax 3a
aJarTOBaHOIO 10 TAHOTO JOCIIKEHHS KAl [6].

3a3HaueHy MEXy BUBYQIM TaKOX 3a KOMIT'IOTEPHUM aHali3oM IU(GPOBOTO
300pakeHHsI MOBEPXHI PO3NWIIB 3y0iB. 3a JOMOMOrOI MPOTrpaMHOTO MPOIYKTY
«Dental Quality» y aianazoni RGB Bu3Hauanm pi3HULIIO 32 KOJLOPOM 3a0apBIICHHS
MEX1 Ta JUISHKA BIJHOBJICHHS a00 TBEpPAMX TKAaHWH, BUPAXOBYBAIM TIIMOUHY
MIPOHUKHEHHS OapBHUKA Y BIJICOTKAX BiJ 3araJIbHOI JJOBKHHH 3a3Hau€HO1 Mexi [7].

Otpumani 3a obomMa METOAMKAMU TOKA3HUKUA OOpOOJSUIM 3a BUKOPUCTAHHS
BapiamiiHOi CTAaTUCTUKU 3 OOYMCIICHHSIM CEpPEIHIX BEJIWYMH Ta OIIIHKOK iX
BiporigHOCTI 3a monomororo nakery MS Excel 2010.

Pe3yabTaTn n0oc/aixKeHHs Ta iX 00roBOpeHHsI.

3a macyMKaMH JOCHIPKEHHS BCTAHOBJICHO, IO HAWKpaIlluid pe3yibTaT, TOOTO
HallHWKYa MIKPOIIPOHUKHICTh HA MEK1 (POTOKOMIIO3UIIHHOTO MaTepiaiay Ta TBEpAUX
TKaHUH, OyB OTpUMaHMil y 3pa3kax 3yOiB 4 rpynu 3 MOPOKHUHAMH, B SIKUX
CKOIIIyBaHHS KpaiB emaji OyJo MPOBEACHO IMiC/sl MONEPEIHbOr0 3MIITHEHHS iX
rapaMy Martepialy Ta MOJAJbIIOK MOBTOPHOKIO aJTrE€3MBHOIO MIATOTOBKOIO €Malli,
3a3HAYCHUN IMOKA3HHMK 3a 0aJbHOIO CHCTEMOIO OIIHKK cTaHoBHB 1,98+0,12 Gana Ta
noctoBipHO (p<0,05) Bipi3HIABCSA BiJ yCIX 1HILIUX.

Jani 3a 30UTbIICHHSM WINOB MOKA3HUK MIKPOIPOHUKHOCTI y 3pa3kax 3yO0iB 2
rpynu, TOPOXKHUHM Yy [HX 3y0ax Manu TpagullidHUA I TPSIMOTO
(GOTOKOMMO3UIIIHHOTO ~ BIJHOBJICHHS  JM3aiiH, OAHaK 3  MPSIMOBUCHUMHU
BEPTUKAJIIbHUMH CTIHKAMH Ta CKOCOM €MaJli, y JaHUX 3pa3Kax MIKPONPOHUKHICTb
ckianana 2,45+0,14 OGama. Bing HaeaeHoro goctoBipHO (p<0,05) BumMM OyB
MOKA3HUK, 1110 OyB BU3HAYEHUH Yy 3pa3kax 3y0iB 1 rpymnu, BiH aopiBHIoBaB 3,31+0,18
Oayta, IpUYOMY PI3HHIL MK HUM Ta MOTMEPEIHIM MOKAa3HUKOM CKJiajia Maibke 1 Oai.
VY nux 3ybax MOpPOXHUHHU 3 MPSIMOBHCHHUMHU BEPTUKAIBHUMHU CTIHKAMH HE MICTHIIH
CKOIIIEHUX KpaiB emari.

VY 3paskax 3y0iB 3 rpynu OyB orpuManmii goctoBipHO (p<0,05) Halripmmii y
JAHOMY JOCHIMKEHHI TOKa3HUK MIKpONMpoHUKHOCTI — 4,15+0,23 0Oanma. Came y
MOPOKHUHAX HUX 3yO0iB OyJlM 3a0KpYIJIeHI KyTH MK THOM Ta BEPTHKAIbHUMH
CTIHKaMH, K TOTO BHMAaraimTb YMOBU (OpPMYyBaHHS TMOPOXKHHUH TiF MPsIMY
pecraBpailito 3 (OTOKOMIIO3MTIB, Ta HaBHUCAOYl Kpal eMalli, CKOIIYBaHHS SKHX
BHACJIJIOK 1X HEBEJMKOI TOBIIMHU Ta 3[aTHOCTI JIETKO BiJJIAMYBATUCS, MPOBECTH
MPaKTUYHO HEMOXIIHMBO.

Taki rpajamiifHi CHiBBIHOIICHHS IOKAa3HUKIB OyiaM BHU3HAYEeHI 1 Yy pasi
3aCTOCYBaHHS OIIHKKA Yy BIJCOTKaX 3a KOMIT' IOTEPHUM aHaiIi3oM HHU(GPOBOro
300paskeHHs. 3po3yMuIo, 1o A0cToBipHO (p<0,05) MiHiManbHa MIKPONPOHUKHICTH,
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saka cknama 21,3+£2,8, Oyna y 3paskax 4 rpynu. bingemioro maibke Ha 10% BoHa
BUsABHIIACA y 3paskax 2 rpynu — 32,8+3,4%. 3HayHO Ta, MPUPOTHO TOCTOBIPHO
(p<0,05) Bumo0 Oysia MIKpPOTIPOHUKHICT, SiKa OyJia BU3HAYCHA Y X0 JTOCIIIPKSHHS
3pa3kiB 3y0iB 1 Ta 3 rpym, BiAMOBIAHI 3HAa4YeHHs cTaHOBWIM 49,643,7% Ta
69,7+4,2%. Mix co000 JBa OCTaHHIX TOKAa3HHWKHW BiApi3Hsaucs Ha 20%, 1o
nigkpecitoe  goctoBipHICTh  (p<0,05)  pizHumi. [lpm  1mpoMy  mOKa3HUK
MIKPOIIPOHMKHOCTI 3pa3kiB 3y0iB 4 rTpynu OyB HIDKYMM 3a IIi JBa HaBEJCHI
MOKAa3HUKH, BIJIMOBIAHO, ¥ 2,3 Ta 3,3 pasa.

OTpuMaHi y JOCHIKEHHI pe3yJIbTaTH CBIAYATh MPO T€, 110 MIKPOMPOHUKHICTh
Ha MeX1 (POTOKOMITO3UIIIHHOrO MaTepialy Ta TBEpAUX TKAaHUH 332 YMOBH 1JIEHTUYHOI
aAre3uBHOT MIATOTOBKM BHU3HAYalOTh IE€BHI OCOONMBOCTI (POPMYyBaHHSA [U3ANHY
MOPOXHUH Ha OKJIIO31MHIN MOBEpXHI MOJISAPIB, TOOTO MOpoxkHUH | kiacy 3a biexom.
OOuaB1 cUCTEMU OLIIHKHU, 30KpeMa, y 0ajax Ta BiJICOTKaX, MPOJEMOHCTPYBaJIH, IO Y
pa3i HasIBHOCTI CKOIICHHX KpaiB eMall y TaKuX IMOPOKHUHAX MIKPOTPOHUKHICTh
3HAYHO 3MEHIIYETHCS, TMOPIBHSAHO 3 MIKPOIPOHUKHICTIO MIOJI0 TMOPOXHUH 0€3
CKOIIEHUX eMalleBUX KpaiB. OJHaK ciiJg 3a3HaYuTH, L0 CyyacHa Napagurma
dbopMyBaHHS TIOPOXKHHUH JIJII  NPSAMOro  ()OTOKOMITO3HUIIIMHOTO  BITHOBJICHHS
nependadyae MakCUMajbHE IIaJIHE MpernapyBaHHs 3 BUAAJCHHSIM JIMILE MaTOJOTIYHO
3MIHEHHUX TBEPAMX TKaHWH, Y TOM 4ac, SIK CTBOPEHHS NMPSMOBUCHUX BEPTUKAIBbHUX
CTIHOK HEOAMIHHO BHMAara€ BUMYILIEHOTO BHJAJEHHS YAaCTUHU IHTAKTHUX TBEPAUX
TkaHuH. CamMe TOMY 3a 3a3HAUE€HHMX YMOB I[IepeBary CcJiJ BIJJaBaTd AU3aliHy
MOPOXHUH 31 CKOLIEHWMH €MaJIEBUMM KpPasiMH, SIKI MONEPEAHbO 3MILHEHI IIapamu
(hOTOKOMITO3UIIIMHOTO MaTepiaty.

BucHoBkwu.

[IpoBeneni nabopaTopHi MOCHIIKEHHS TMOKa3alu, 1o aoctoBipHo (p<0,05)
HaWHIKYA MIKPOIIPOHUKHICTh Ha MEX1 (POTOKOMITO3UIIIHOTO MaTepiady Ta TBEPIUX
TKaHUH 3a NPSMOT0O BIJHOBJIEHHS OyJjla JOCATHYTa y HMOPOKHMHAX Ha OKJIIO31MHIN
MOBEpXHI OIYHMX 3y0iB y pa3l (popMyBaHHS CKOIIEHMX KpaiB email Mmicis iX
MOMEPETHHOI0 3MIIIHEHHS 3a3HAYEHUM BIJTHOBIIOBAJILHUM MarepiajioM, TOOTO 3a
JIBOETATHOrO ()OpMYBaHHS IM3aiiHy TaKUX MOPOKHHUH.
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Abstract. To achieve a high aesthetic effect and prolong the life of direct photocomposite
restorations during the preparation of carious cavities in the teeth, it is necessary to create a bevel
of the enamel edges. When the cavities are located on the occlusal surface of the lateral teeth, the
bevel of the enamel edges remains debatable. Objective: assessment of micropermeability at the
boundary of direct photocomposite restoration and tooth enamel with different cavity designs in the
laboratory. Materials and methods. Standard cavities with and without beveled enamel edges were
prepared on the occlusal surfaces of 40 removed intact lateral teeth. Direct reduction was
performed from the photocomposite. Micropermeability at the boundary between material and hard
tissues was evaluated in points and as a percentage of its total length. Results. Significantly (p
<0.05) the lowest micropermeability, which was equal to 1.98 + 0.12 points and 21.3 £ 2.5%, was
found in cavities in which the beveled edges of the enamel were formed, which were previously
reinforced with photocomposite. In cavities with overhanging edges of enamel without its beveling,
the micropermeability was significantly (p <0.05) the highest - 4.15 + 0.23 points and 69.7 + 4.2%.
Conclusions. The minimum micropermeability between the photocomposite and hard tissues in the
cavities on the occlusal surface of the lateral teeth in the presence of an enamel bevel, the
overhanging edge of which was previously reinforced with the photocomposite.

Key words: teeth, cavities, preparation, enamel bevel, direct restoration, photocomposite,
micropermeability.
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MEJIUKO-COIIOJIOI'TYHE JOCJIAKEHHSA 3AJOBOJIEHOCTI
MHAIOIEHTIB TOCJHYTI'AMU KOHCYJIbTATUBHO-JIATHOCTUYHOI'O HEHTPY
MICJIA 3AITPOBA/IKEHHSA IPYT'OI'O ETAITY PE®@OPMU TA 3MIHU
IPUHIUIIIB ®ITHAHCYBAHHSI BTOPUHHOI MEJJMYHOI JOITOMOTI'A
MEJUYHOI F'AJTY3I
Kuleshov V.V./ Kyaemos B.B.
ORCID: 0000-0002-5940-4187
Shupyk National Healthcare University of Ukraine,
Kyiv, Dorohozhytska Street 9, 04112
Hayionanvnuii ynisepcumem oxoponu 300pos’s Yxpainu imeni I1.J1. ILlynuka,
Kuis, eynuys /Jopocosrcuyvka,9, 04112

Anomauin. Peanizayin ochoséHux emanie pegopmu meouunoi eanyzi Vkpainu, wo
NPOO0BIHCYEMBCSL 8 OCMIAHHI POKU, BHECAU ICMOMHI 3MIHU 8 MeXAHI3M (IHAHCYBAHHA CUCMEMU
OXOpOHU 300p08’s. [ 8U3HAUEHHs MO20, K 6IUBAIOMb Yi 3MIHU HA 3A0080JEHICMb NAYIEHMIE
SAKICMIO HAOAHHA MeOUYHUX NOCAye ma 4u  8i00YIUcs 3MiHU DIBHS 3A00801€HOCMI HACENeHHS.
nocuyeamu  KOHCYIbMAamueHo-0iaeHOCMUYH020 YeHmpy 0y10 nposedeHe ONUMY6aHH:, Ha
peanizayito Yybo2o 0y10 BUKOPUCMAHO paHiue po3pobneHy aukemy. AHKemyeaHHs 00380JUNO0
nopienamu Oymku nayienmie Koncynemamueno-oiacnocmuunozo yenmpy Ilodinbcvkoeo pationy
micma Kuesa (oani K/[L]) ounamixy 3adosonenocmi nacenenns nocayeamu KL, ¢ momy uucni
3MIHAMU 6 POOOMI cUCmeMU e1eKMPOHHO20 3ANUCY HA NPULIOM 00 JIKAPS, NICAA 3aNPOBAONCEHHS 3
01 xeimna 2020 poky opyeoeo emany pephopmysaHHs cucmemu OXOPOHU 300p08’s Ykpainu ma
nepexody 3axnady Ha ginancysanns 3 Hayionanonoi ciyocou 300pog’s Yrpainu(oani HC3Y).

Knrwowuosi cnosa: meouxo-coyionociune OO0CHIONCEHHS, AHKEMYBAHHA, JKap-cneyiaiicm,
KOHCYIbmamusHo-0iacHocmuyHuil yenmp, Hayionanvna cayaxcoba 300pos’s Ykpainu, enekmponua
cucmema oxopoHu 300po8 s.

Berym.

Tpancdopmartiisi cucteMu OXOpOHHU 370pOB’ST YKpaiHH CIJITaHOBaHA B JEKUIbKA
erariB. 11 MeTa - 3a0€3MeUnTH Hali€eHTaM JOCTYMHICTb /10 SIKICHUX MEIUYHUX MOCTYT
Ta 3MIHUTH CUCTEMY TakK, 1100 y LIEHTP1 i OYB MaIll€HT.

[lepmnii etam, sSKUK yXe peandizoBaHO, COPSIMOBAHHMI Ha MEPBUHHY MEIUYHY
JIOTIOMOTY, Ha B3aEMO/IIIO0 MAaIliEHTa Ta CIMEMHOTO JIIKaps.

Mera npyroro erary — 3MiHa NPUHUUIIIB (DIHAHCYBaHHS BTOPUHHOI 1 TPETUHHOI
JAHKH MEIUYHOI JIONIOMOTH 3 TIIEPEeXO0JIOM Ha 3aKYIIBIIO IOCIYT JEPKaBOK Yy
BIIMOBITHUX 3aKkiaAiB. ToOTo, rosoBHA iAes peopMU — CIPSMYBATH KOIITH HE Ha
MIITPUMKY MEPEXKi JIIKapeHb, a Ha (iHaHCYBaHHS MOTPeO mamieHTiB. (1)

3 1 kBitHa 2020 poxy 3amparroBana [Iporpama MeaguyHMX rapaHTiii Ha piBHI
BTOPHHHOI (CITemiaaizoBaHOi) MEAUIHOI JOIMMOMOTH. 3aKjaad OXOPOHHU 3JI0POB’S, sKi
HAJAI0Th BTOPUHHY (CIEMiai30BaHy) MEIWYHY JIOMOMOTY, PO3IMoYaid poOOTy 3a
noroBopamu 3 HC3VY.(2) Bkaszani 3MiHM TIpW3BENW HE TUIBKKA JO 3MIH B CHCTEMI
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(diHaHCyBaHHs, aje W B JI0 3MIH B CUCTEeMI HaJaHHS MEIWYHOI JOoroMoru. B tomy
YHUCIT, HEOOXIJHOCTI CHHXPOHI3aIlii 3 €IEKTPOHHOK CHCTEMOI0 OXOPOHHU 3JI0POB’S
(mam ECO3) indopmairii mpo BUMAA0K MEIUYHOI MOCTYTH, BUAAYy HAIPABJICHHS HA
obcrexenns Ta iHmmMxX. ECO3 - 11e iHpopMaIiitHO-TeIeKOMYHIKaIllifHa CUCTEMa, SKa
3 kBiTHA 2021 poky 3a0e3nedye aBTOMATH3AII0 BEJICHHS 00Ky MEIUYHHUX IOCITYT
Ta yOpaBIIHHSI MEAWUYHOI 1H(pOpMAIli€0 B enekTpoHHOMYy Burisai (4). Ha ocHoBi
JaHMX 3 L1€i CUCTEMH 3A1MCHIOITHCS po3paxyHku Mk HC3VY ta 3aknanamMu oxopoHH
3I0pOB’S 3a HaJaHl MEIUYHI MOCcIyrd. ToOTO, BiJl JOCTOBIPHOCTI Ta SKOCTI HaJaHO1
npaiiBHUKaMu MeauuHoi yctaHoBu 10 ECO3 indopmarlli 3a1eXuTh cyMa KOIITIB,
mo Hamine Bim HC3Y. Tomy, daxiBusgmum meandHoi-iHGOpMAaIIMHOI CHUCTEMH,
cnuibHO 3 aamiHictpamiero KJII[ Oyno mnpoBeaeHo 3aHATTS 3 MEIUYHUMH
NpaliBHUKaMH, 03HAHOMJICHO 3 TIpaBUJIaMHU 3alIOBHEHHS Ta HaJlaHHA 1H(OpMaIIii mpo
Ha/JIaHHA MEIWYHOI TIOCTYTH Ta BKA3aHO Ha MPSAMY 3aJIeKHICTh SIKOCTI HaJaHHS
iHpopMmarii Ta HagxomkeHHsIM KomTiB Big HC3Y, B ToMy umcim Ha ormiaTy mparfi
CHIBpOOITHHKIB 3aKJIay.

Meroro ankeTyBaHHs Oyyno 3a0€3MEYEeHHs] 3BOPOTHOTO 3B’SI3KY BiJl MAIIE€HTIB,
3’SACYBaHHS YM BIUIMHYJIW Il 3MIHM Ha SKICTh HAJaHHS MEIUYHHUX IMOCIHYT.
[TopiBusiHHS 1HOpPMAIIl pe3yabTaTIiB AOCIIHKEHHS 10 Ta MICIS 3alpOBaKCHHS
Ipyroro eramy pedopMmu, Ialo MOXIHMBICTH 3’SCyBaTH HEHOJIKH 1 MpOOJIeMH Ta
HAMITUTH LIUBIXA BJOCKOHAJEHHsI poO0TH elekTpoHHoi cuctemu eHealth 1 mpuiiomy
Mali€HTIB CIeliaTicTaMuy 3aKJiay.

OcCHOBHHUII TEKCT

Mamepianu i memoou oocnioxncenus. COIIOIOTIUHE JOCHIKCHHS MPOBEICHO
OJIHUM 13 HaAUMONIMPEHIIUX CHOCOOOM OIUTYBaHHS y TMPAKTUYHIN COII0JIOTT],
METOJIOM aHKEeTyBaHHsA. MeTowo Oyno 3’sACyBaHHS Ta TOPIBHSHHSA 3 JaHUMH
MOTIEPETHROTO OMUTYBAHHS, CTaHy 3aJI0BOJICHOCTI HaceneHHs pobororo KIIII,
BU3HAUEHHS, YU 3MIHMJACS AyMKa MAalll€eHTIB NpPO SKICTb OTPUMAHHUX IOCIYT Ta
poOOTy CUCTEMU 3amUCy Ha MPUHOM 0 JIiKaps TMICIs 3aIIPOBAKEHHS IPYTOTO €TaIy
pedopMyBaHHS CUCTEMH OXOPOHU 37I0pOB’sl YKpaiHH, BiJIMOBITHO, YKIAJaHHS YTOIU
Mk K/II[ 1 HarmionanbHoto ciyxx60t0 310poB’ss Yipainu (mami HC3VY). Hum
noroBopoM miepeadaueno, mo K/ 30008’ s3yeThest: 1) mig yac HagaHHS MEIUIHUX
MOCIIYT JAOTPUMYBATUCS BIAMOBIAHUX TOPSIAKIB HAJaHHS MEIUYHOI JOIMOMOTH Ta
rajy3eBUX CTaHIAPTIB y cepi OXOPOHHU 3A0POB s, MPUMIPHUX TabemiB MaTepiaibHO-
TEXHIYHOT'O OCHAILIEHHSI, B TOMY YMCJI KJIIHIYHUX MPOTOKOJIB; 2) HaAaBaTU MEIUYHI
MOCIYTH B 00CsI31 HE MEHIIIOMY, HI’K BU3HA4Y€HO B crierudikaiii; 3) iHii o00B’SI3KH:
CBOEYACHO BHOCHUTH JO CHCTEMH MEIUYHY JOKyMEHTAIlll0 TPO MEIUYHE
ob6cnyroByBaHHs narieHTiB (3). Ciix 3a3Ha4UTH, 110 1 A0 3aIPOBAHKEHHS BKa3aHUX
3MiH, Jiikapl BHOCWIH 1H(opMaliito npo npuitom g0 cucremu eHealth, onnak He O6yno
noTpeOu 3AiIMCHIOBATH TNPOILEAYpy MIAMMCAaHHA 3a JOMOMOrow IU(pPOBOro
€IeKTPOHHOTO TIAMKCY Ta, B pa3l HEOOXITHOCTI, CTBOPIOBATH EJICKTPOHHE
HalpaBJICHHS Ha OOCTEeXEHHs, TOCIITANI3amil0 Ta IHII, HAMpPaBIATH Ha
cuHxpoHizaito aani 1o ECO3.

Pezynomamu 0ocnioscenna ma ix ananiz. AHKeTyBaHHS IPOBOJUIIOCS Y TPaBHI
2021 pori, depe3 pik MCHs 3aMpoBaHKEHHS pehOPMYBaHHS «BTOPUHHOTO» PIBHS
HaJaHHS MEIUYHOI TOTOMOTH. JIJisi OMUTYBaHHS BUKOPHCTOBYBAJIUCS aHKETH 3 TUMH
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CaMHUMHM 3allUTaHHAMU, 5Kl Oynu 3anpornoHoBaHi namieHTaMm KLl npu onuTyBaHHI B
nepmomy kBaptaimi 2020 poky, To0TO 10 kouTpakTyBanus 3 HC3Y mnakeris
METUIHUX TTOCITYT.

3a3HaueHe OMWUTYBaHHS OyJIO HaIlJIeHE BU3HAYWTH, YHM BIUIMHYJIM Ha
3aJI0BOJICHICTh MAIIEHTIB POOOTOI0 MEAUYHUX MPAI[iBHUKIB, €IEKTPOHHOI CHUCTEMH
oxoponu 310poB’st eHealth Ta B mimomy menuunum oOcmyroByBannsm B KL,
3ampoBakeHi B po6oti KJII[ 3minu, moB’sa3aHi 3 BUKOHAHHSM BUMOT BCTAHOBJICHUX
HC3YVY, mono nHaganus iHpopmariii npo npuiiom naii€eHTiB.

Sk 1 mpu momnepeAHbOMY OMMUTYBaHHI, MJIAHYBAJIOCS BHUSBICHHS KOHKPETHUX
MPUYUH, 10 BIUIMBAJM HAa JYMKY THAaIll€EHTIB MO0 3aJ0BOJICHOCTI JIIKyBaHHSM,
00CTE)XXEHHSIM Ta B IIIJIOMY MEIUYHUM OOCITyTOBYBaHHSIM.

B onutyBanHi npuiiHsuio yyacts 150 pecnionaentiB. /s ananizy moBepHyJoCs
144 anxetu (96%). AHKETyBaHHS NPOBOJAWIOCA BHOIPKOBUM METOAOM 1 OyJo
opraHi3oBaHe TICis BiJBiAyBaHHs marieHtamMmu Ha Buxomi i3 KJIII. Pesynpratu
oOUJIBOX ONMWUTYBaHb C(OPMOBAHO B BHIJISAAI TaONMIll, MPOBEACHO MOPIBHSIHHS
MMOKA3HUKIB Ta iX quHamiku (Tabmuisl)

3a pe3yJibTaTaMH ONMUTYBAHHS MOKEMO BIJIMITHTH, 1110 BiIOYJIHCS ACSKiI 3MIHH B
BIKOBUX KAaTEropisiX OMUTAaHUX, 30UIbIIMIACH KIUIBKICTH 0ci0 10 30 pokiB Ta
3MEHIIWJIACh BiKoBa Kareropis 31-61pik, B coIllaJbHUX KaTETOPisX CHUTYyallis
3QIMIIHAIIACS, IPAKTUIHO, O0€3 3MiH.

Taoaung 1
JaHi pe3yabTaTiB ONMTYBAHHSA TA IX NOPiBHAHHS.
2020 2021 Jlunamixa
MOKa3HUKA
Adc. % AOc. % %
1.1. CtaTs: 82 100,00 | 154 | 100,00

HE BKa3aHo 0 0,00 26 16,88 16,88

YOJI. 20 2439 | 33 21,43 -2,96
JKIH. 62 75,61 | 95 61,69 -13,92

1.2.Bik:

10 30 4 4,88 27 17,53 12,65
31-60 47 5732 | 72 | 46,75 -10,56

crapiie 60 pokiB 27 32,93 55 35,71 2,79

1.3. CouiajgbHa KaTeropis:

CTYJEHT 2 2,44 3 1,95 -0,49
MPAIIOETE 34 41,46 71 46,10 4,64

HE MPAIIOETE 5 6,10 13 8,44 2,34

2. SIxk Bu 3anmcajuch Ha
NPUIAOM /10 JIiKaps

B peectparypi ocobucTo 25 30,49 | 44 | 28,57 -1,92
B peectparypi no tenedony 6 7,32 12 7,79 0,48
B cucremi Iatepuer (Helsi.me) 40 48,78 | 64 | 41,56 -7,22
3anucaB JiKap 11 13,41 34 22,08 8,66
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3. CKUJIbKH Yacy TPUBaB
NPUIioM Jikaps.
JI0 5 XBHJIMH 1 1,22 7 4,55 3,33
5-15 xBunun 50 6098 | 78 50,65 -10,33
outele 15 XBUINH 30 36,59 69 44,81 8,22
4. Yu 3an0B0Js1eHHi Bu po6oToro
CHCTEM eJIEKTPOHHOI0 3aIHUCY
(Helsi.me)
TaK, IIKOM 41 50,00 | 69 41,81 -5,19
3aJ0BOJICHHUI YaCTKOBO 30 36,59 62 40,26 3,67
HE 3aJ10BOJICHUM 11 13,41 23 14,94 1,52
4.1. o came Bac He
3a/10BOJILHSIE B POOOTI cucreMu
€JIEKTPOHHOTI0 3aNNUCY
CkJaHO 3aluCcaTHCh Ha IpHHOM B 12 1463 | 27 17.53 2.90
peecTparypi
CkiazgHo 3aMUCaTHCh HA PUHOM B 19 23.17 45 20,20 6,05
cucteMi Iatepret (Helsi.me)
Henocrarheo acy s mpuioMy | 4q | 5317 | 53 | 3442 11,24
naiiedTa JikapeM (15 XBuInH)
barato 4acy Ha MPUHOM OJIHOTO ) 2.44 3 1,95 10,49
naiiedTa (15 XxBunuH)
[H11e (Brincatn) 27 32,93 11 7,14 -25,78
5. Uu 3a10BoJ1eHi po00TOI0
JikapiB-cneniagictie KAIL?
Tak, iJIKOM 70 85,37 | 112 | 72,73 -12,64
3aJI0BOJICHHI YaCTKOBO 11 13,41 39 25,32 11,91
He 3agoBosiennii 1 1,22 3 1,95 0,73
6. Uu 3ax0BoJieHi Bu po6oToro
meauuHux cecrep KJII?
Tak, IIJIKOM 80 97,56 | 136 | 88,31 -9,25
3a/10BOJICHHI YaCTKOBO 2 2,44 18 11,69 9,25
He 3agoBosienni 0 0,00 0 0,00 0,00
7. YUn 3a10BoJ1eHi Bu sikicTIO
orpumanux B K/l meamununx
nocjayr?
Tak, IIJIKOM 59 71,95 99 64,29 -7,67
3a10BOJICHUI YaCTKOBO 23 28,05 51 33,12 5,07
He 3agoBosienni 0 0,00 4 2,60 2,60
7.1 Illo caMe He 3210BOJIbHUJIO
Bac B MeguuHOMY
00CJIyTOBYBaHHi?
CkJ1agHICTh 3aMKUCy Ha MPUHOM 25 3049 | 56 | 36,36 5,88
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Henocrarsiit piBEHb iarHOCTHKH, ) 2,44 12 7.79 535
3HAHb JIIKaPiB
HeyBaxxne craBnenns, rpyoe
BITHOILIEHHS MIEPCOHAIY JI0 0 0,00 4 2,60 2,60
MarieHTa
CkIIagHICTh MPOXOIKEHHS 8 9.76 34 | 22,08 12,32
J1a00paTOPHOTO OOCTEKEHHS
.CKJIaI[chTI) IPOXOKSHHS 12 1463 | 26 16,88 2,05
J1arHOCTHYHOTO OOCTEKEHHSI:
peHmeeH 3 3,66 2 1,30 -2,36
V3] 2 2,44 2 1,30 -1,14
2aCmpOCKOnisl 1 1,22 0 0,00 -1,22
iHWE 0 0,00 2 1,30 1,30
[x1e (Brincatn) 7 8,54 4 2,60 -5,94

[Ilogo 3amucy Ha TPUHOM OO JKaps CIOCTEPITAETHCH, IO 3MEHIIMIIACS
KUIBKICTh TAINEHTIB, 10 3alHCAIKNCSI CaMOCTIMHO 4Yepe3 CHCTeMY B IHTEpHETI, a
30UIBIIMIIACH KUIBKICTh THX, IO JIIKapl CaMOCTIMHO 3alMCYBaIM iX Ha NpHUiloM, a
caM€ CaMOCTIHHO B OCOOMCTOMY KaOIHETI €JeKTPOHHOI MEIUYHOI CHCTEMH
3anucainocs Ha 7,22% menie Ta Ha 8,66% Ouibliie 3amucaB JIiKap.

Ha 3amutanns: «CkiUlbKM 4Yacy TpUBaB MNpHUHOM Jikaps?» OyJo OTpUMaHO
HACTYIIHI BIAMOBIIL: 10 S XBWIMH -7 0ci0, 1m0 Ha 3,33% OiibIie 3a monepeaHl JgaHi,
BiA 5 g0 15 xBunuH — 78 onutanux (menmie Ha 10,33%), O6utbmie 15 xBuauH -69
onutanux (Outbmie Ha 8,22%). TakuM YUHOM BIAMIYAEMO, IO TPUBAIICTH MPUHOMY
MMaIi€HTIB 301JIbIINIACE.

Sk BkazyBasocs, OAHUM 3 KIIOYOBHUX MHUTaHb, IO 3 SICOBYBAJIOCS B PE3YJIbTaTI
aHKeTyBaHHs OyJO, OLIIHKAa POOOTH CHUCTEMH EJIEKTPOHHOro 3amucy. B pesynbrati
BIJICOTOK PECIIOHJICHTIB, 1[0 TO3UTUBHO OIIHIOIOTH POOOTY CHUCTEMH 3HU3HMBCS HA
5,19%, npu npomy Ha 3,67 30uIbIMBCS % ONMWUTAHMX, IO YaCTKOBO 3aJ0BOJICHI.
He3amoBoaeHNX CHCTEMOIO EJIEKTPOHHOTO 3alricy Ha TPUHOM J0 JIKaps CTajo
oinbire Ha (1,52%), 1 Ik B MUHYJIOMY ONMTYBaHHI 1€ MEPEBAXXHO MallEHTHA CTapIe
60 poxkiB.

daktopamu, SKi BIDIMHYJIH Ha (OPMYBaHHS JTyMKH OIMTAaHHX IO
HE3a/I0BOJIEHHS POOOTOI0 CUCTEMHU EJIEKTPOHHOIO 3amucy OyJio CKIAIHICTh 3alUCy
Ha mpuiioM B peectpaTypi — 27 ocibd (+ 2,9 %), «CxiiagHo 3anucaTUCh Ha MPUHOM B
cucremi IntepHer (Helsime)» — 45 ocido (+ 6,05%), «HemoctatHbo wacy st
npuitomy marienTta jikapeM (15 xBunuH)» — 53 ocobu (+11,24%), «baraTo yacy Ha
npuiiom ogHoro mnaiienTa (15 xBunuH)» — 3 ocobu (-0,49%), «lHmn npuynHm» — 11
oci6 (-25,78%), y Tomy 4ymcIHi: mpoOJeMu B poOOTI CalTy, Yepru B PEeCTpaTypi,
BIJICYTHICTh MOKJIMBOCTI 3aMKCy JI0 CIielianicTa 0e3 HampaBiIeHHS JiKaps.

3 BIAMOBIAEH Ha rpyIly 3alMTaHb JO TMAI€HTIB, sIka CTOCyBaiacs iHpopMallii
010 3aJ0BOJICHOCTI pOOOTOIO  JIIKApIB-CHEMIATICTIB, MOJOJAIMINX MEIUYHUX
CHELIATICTIB Ta 3aKjiaay B IJIoMYy, OyJ0 3’sICOBaHO, IO KUIbKICTh 3aJJ0BOJICHUX
pobotoro mikapiB-criemianictiB K/I[ B mimomy — 3menmmiacs wHa 12,64%, mpu
nmeomy Ha 11,91% cramo Oinmpine marfieHTiB, SKi  3a70BOJIEHI Y9acTKOBO,
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HE3aJ0BOJICHUMH 3ajMIImiInca — 3 mnamieHTta, mo Ha 0,73% OuIbllle ITOKa3HUKA
MUHYJIOTO OMUTYBaHHS.

Cxo’ka TeHJEHLIs MPOTJISIA€ThCs B pe3yJbTaTaxX OMMUTYBAaHHS MAI[lEHTIB, MPHU
BI/IMOBI/II Ha 3anuTaHHsA «Yu 3amoBosieHi Bu pobororo meanunux cectep KIL?», Ha
sKe MO3UTUBHO BianmoBuIM 88,31% omnurtanux, mo Ha 9,25% MeHmie 3a pe3yibTaT
MOTIEPETHBOTO OMUTYBAHHSA, a 3aJ0BOJICHUX POOOTOI0 MEAMYHHMX CECTEpP YaCTKOBO
cTano OuIblie Ha 11 K 9,25%.

3aBepmiaibHiMU B LIl rpymi Oynu nutanHs: «Yu 3amoBosieHi Bu sikicTio
orpumannx B KJII[ mMeaumyamx mociyr?», 3a pe3yslbTaTaMH OIUTYBaHHSA OYJI0
BKa3aHo, 10 3a/10BoJIeH1 HajaHHsaM nociyr B K/ B minikom 64,29 %, mo Ha 7,67%
MEHIIIe 3a TONEPE/HI JIaHi, a MOKa3HUK YacTKOBO 3aJIOBOJICHMX CTaB OiJbIIe Ha
5,07% 1 ckmamae 33,21%. 4 nmami€eHTH 3aJUINMINCI HE3aJ0BOJICHUMM BI3UTOM J0
3aKaay, Ipyu TOMY, IO MPH MOTIEPETHHOMY OIMUTYBaHHI TaKMX HE OYJI0.

OCHOBHMMH IIpUYMHAMHM Ha SIKI BKa3ajdd PECHOHJCHTH IIPH BIANOBIII Ha
sanutanHs «I1{o came He 3am0BONBHIIO Bac B MequuHOMYy 00CITyroByBaHHI?» OyIIu:
«CKIIaHICTh MPOXOKEHHS J1abopatopHOro obOcrexeHHs» - 34 Biamosimi, 22,08%
B1JI yCiX ONMUTaHMX, 110 Ha 12,32% OinbIre 3a MOKa3HUK MOMEPEIHHOTO OMUTYBAHHS,
«CkIagHicTh 3anmucy Ha mpuiiom» -56 Binmosinei (36,36%), +5,88% n0 moka3Huka
MOTEPETHHOTO ONUTyBaHHs, «HemocTaTHii piBeHb J1arHOCTUKH, 3HAHb JIKapiB» - 12
BianoBined  (7,79%, +5,35%), «CknamgHicTh TPOXOMHKEHHS J1arHOCTHYHOTO
obcTexxkeHHs» - 26 BiamoBigen (16,88%, +2,25%). Cmia BkaszaTtu, 1o B 4 aHKeTax
OyJnio BiaMiueHa BiAnoBinb: «HeyBaxHe cTaBiaeHHs, rpy0e BiIHOUIEHHS NEPCOHATY
no mamieHta» (+2,25%) npu monepeaHbOMY ONUTYBaHHI Takux He Oyro. [Hmn
MPUYMHHA BKa3aH1 MalleHTaMU OyJM HACTYITHUMH: CKJIAJHICTh 3alMCy HA MPHUIOM IO
TenedoHy, JOBro HEMOXKIIMBO 3alMMCATHCH JIO JIIKaps, BEJIMKA Yepra, He MOXJIUBICTh
3amucaTuch 0€3 CIMEMHOro JiKapsi, CHUCTEMa 3a CKJIaJIHA, 3aBHCA€ CHCTEMa 3aIlucy,
MOTAaHO MPAIIOIOTh KOMIT IOTEPH.

[Mogo mpomo3uniii mno mnokpamenHo podoru KLl pecrnonnentamu Oyiio
HaJaHO TMPOMO3UIlii, BOHH CTOCYBaJHCh, SK 1 MNpU MONEPEIHHOMY OIHUTYBaHHI
MOKpalieHHs: poOOTH 3a0e3MeyeHHsl 3akjiaay JIarHOCTUYHUM OOJaJHAHHIM Ta
30UIBIIICHHST Yacy Ta CIEKTPY MIarHOCTHYHMX JIOCIIKEHb, TOMAIKMCS BIAMOBIII Ta
IPOIO3HUIIT MPO HEOOXITHICTh AOTPUMYBAIHUCH IMOTOJUHHOTO 3aIUCy, T03BOJIUTH
3anuc 0e3 HampaBJICHHS,

3a JaHUMU OMUTYBAaHHS MPOBEJICHO aHAJI3 MPUYUH (GOpMyBaHHS (PaKTOPiB, 110
3MIHWJIM pe3yJIbTaTH OLIHKA POOOTH MEAMYHHMX IPAIlIBHUKIB 1 3aKjaay, BU3HAUYCHO
IUISIXY Ta HAIPSIMU yJIOCKOHAJIEHHS! OpraHi3ailii HalaHHs. MEIUYHOT JI0TTIOMOTH.

BucHoBkm.

3a pe3yibTaTamMu NMOBTOPHOTO aHkeTyBaHHs maiieHTiB KL mMoxHa 3poouTn
HaCTYIIHI BHCHOBKHM: 3MiHM, 110 BigOyiauca B po6oti KLl B pe3ynbTaTi
BIIPOBAHKEHHS Apyroro eramy pedopmu Ta BuKoHaHHs BuMor HC3Y, o0 HagaHHS
iHbopMallli Mpo MPUHOM B CUCTEMI EJIEKTPOHHOI MEIUIUHHU 1 ii KOMIIOHEHTa —
€JIEKTPOHHOTO 3aIMCy Ha MPUOM Ta 00CTEKEHHS, HaKallb, HETATUBHO BIUIMHYJIN Ha
MMOKA3HUK IIOBHOI 3aJ0BOJICHOCTI mallieHTiB poboToro KJIII, skicTio HamaHHS
MEIUYHUX TOCIYT JIKApsIMU Ta MEIUYHUMHU CECTpaMH, XOuda MOKA3HWK YaCTKOBOI
3aJI0BOJICHOCTI 1 301IbIIMBCS MOPIBHSIHO MOKa3HUKIB MUHYJIOTO OTIUTYBaHHS.
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0COONMMBO B BHUMAJAKaX BHJA4l HAMpaBlIeHHS HAa OOCTEXEHHS YW TOCHITaTI3allifo,
BIUIMHYJIM Ha TPUBAIICTh MPHUMOMY MAI€HTIB, 3arOCTPUIIO ICHYIOUl HEIOJIKH B
poboti cuctremu eHealth Ta opramizamiiini npoGnemu, 10 SKUX BiTHECEHO:
CKJIQ/IHICTh 3alKCy Ha MPUHOM JI0 JIIKapsl, Ta HEIOCTATHICTh Yacy MpUiOMY Malll€HTa,
3001 B poOOTI CHCTEMH 3aIlUCy, a i€, B CBOIO 4epry, MPHU3BOAUTH O MOPYLICHHS
Yepru NpuioMy Malli€HTIB.

[Ile oxHMM (hakTOpOM, 1110 ICTOTHO BIUIMHYB Ha pOOOTY MEIMYHHUX MPAI[IBHUKIB,
OyJii 3MiHA MeXaHI3My Ta 00CsATiB HaaXxo KeHHs komTiB g0 KL, 1o 3anexuTs Bijg
HaJaHoi 3akimajgoM Ta y3romkenoi 3 HC3VY indopwmarii npo Hamani mociyru. B
pe3yJIbTaTi 40ro, KOIITH HAIXOJWJIM 3 3aMi3HEHHSM Ta B MEHIIOMY OOCs31, HIXK B
nonepeHl POKH, a 11e BIUIMHYJIO Ha PiBEHb 3apIliaTv, MEANPALIBHUKIB Ta BIJIOBIIHO
Ha 1X poOOTy, MPU3BENO A0 3BIIbHEHHS YACTUHU MPALIOI0YUX.

Pesynbrati oTpuMaHi mpu AaHOMY JOCTIHPKEHHI BKa3ylOTh Ha HEOOXIAHICTH
YIOCKOHAJICHHS (YHKIIIOHYBaHHS MEIMYHO-IHPOPMAIIIHHOI CHCTEMH, a caMe
MOKPAIIeHH] CUCTEMH 3aluCy Ha TpUOM 10 Jikaps. BpaxoByrouw 301bIICHHS
obcsary iHdopmMariii, o HagaeThes JTikapeM a0 cuctemu eHealth, BuHnKae morpeda B
OHOBJICHHI KOMII'IOTEpHOTO OOJIQJIHAHHS, BH3HAYCHHI, IIIIXOM XPOHOMETPaXy
TPUBAJIOCTI MPUUOMY JIIKaps-CIHEIliaaicTa 3 BpaXyBaHHSIM 4Yacy Ha BHECEHHS TaHHUX
1o ECO3. B nopaneiioMy, po3paxyHKy ONTHUMAJIbHOTO AJIS JIIKaps Ta MallleHTa yacy
NpUHOMY, B 3QJIEKHOCTI BiJ CIELIaJIBHOCTI JIiKapsi Ta 0COOIUBOCTEN Tpuiiomy. Sk
pe3yJabTar, 3anpoBaPKeHHS MUdEepeHIIHOBAHOTO MIAXOAY 10 TPUBAJIOCTI MpUHOMY
JiKapeM, BIAMOBIAHO BIJ BKa3aHWX YWHHMKIB. A TakKoXX, BHHHUKJIA MOTpeda B
3’sICyBaHHI BIJIHOIIEHHsI JIIKapiB Ta iX OadeHHs poOotu cucrtemu eHealth, numixis
palioHaIbHOTO BUKOPUCTAHHS iX poOOYOro yacy Ta BAOCKOHAJICHHS SIKOCTI HaJaHHS
MEANYHUX TOCITYT.

Jlitepatypa.

1. Menuuna pedopma Bce, 1m0 BM XOTIIM Tpo  HEl  3HATH,
https://rpr.org.ua/medychna-reforma/.

2. YpsgoBuit KBapTal «Mennuna pedopmay,
https://www.kmu.gov.ua/diyalnist/reformi/rozvitok-lyudskogo-kapitalu/reforma-
sistemi-ohoroni-zdorovya.

3. OromomieHHsT PO YKIAIACHHS JOTOBOPIB MPO MEAWYHE OOCIyrOBYyBaHHS
HAceJIeHHsI 3a MpOorpamMor0 MEJAWYHHX TrapaHTii, https://nszu.gov.ua/ogoloshennya-
pro-ukladennya-dogovoriv/dlya-medichnih-zakladiv/ogoloshennia-vid-1504-pro-
ukladennya-dogovoriv-pro-medichne.

4. Caitt HC3Y https://nszu.gov.ua/e-data/esoz.

Abstract. Implementation of principal stages of the Ukrainian healthcare reform, being in
progress over the last years, considerably altered healthcare system funding arrangements. A
survey, using a previously designed questionnaire, was conducted in order to identify how these
changes influence patient satisfaction with the quality of medical services and whether a shift in the
public satisfaction with the services, provided by the consultative and diagnostic center, took place.
A survey enabled us to compare opinions of patients serviced by the consultative and diagnostic
center (CDC hereinafter), trends in patient satisfaction with the services provided by CDC,
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including the changes in the patient scheduling system, after implementing the second stage of the
Ukrainian healthcare reform and institution switchover to funding by the National Health Service
of Ukraine (NHSU hereinafter). The public health insurance program became operational at the
secondary (specialized) medical care level since April 1, 2020. Healthcare facilities, providing such
medical care, started working being signed to the National Health Service of Ukraine (NHSU).
These changes have led not only to changes in the funding system, but also to changes in the
healthcare system. Including the necessity to synchronize with an electronic healthcare system data
on the case of providing medical services. The purpose of the survey was to find out and compare
with the previous survey the level of public satisfaction with CDC functioning and identify whether
patients changed their opinion on the quality of medical services and the patient scheduling system
functioning after the second stage of the Ukrainian healthcare reform, and as a consequence, sign
an agreement between CDC and NHSU. The survey was conducted in May 2021, one year after
reforming the “secondary” healthcare level. A survey involved 150 respondents. The results of both
surveys are grouped as a table, values and their dynamic patterns were compared. Based on the
results, after surveying CDC patients repeatedly, it can be concluded: changes in CDC functioning,
which took place after meeting NHSU requirements related to reporting on appointments through
the e-medicine system, affected the length of appointments, aggravated the existing drawbacks of
the eHealth system and administrative issues, negatively influenced the patient overall satisfaction
with CDC functioning, the quality of medical services provided by physicians and nurses, although
the indicator of partial satisfaction has increased, as compared to the previous survey. The results
indicate the necessity to upgrade the healthcare information system, namely to upgrade the
scheduling system, wonder about doctors’ attitudes and their angles on the functioning of the
eHealth system, ways to intelligently use their working hours and improve the quality of medical
services.

Key words: medical and sociological research, survey, specialty care provider, consultative
and diagnostic center, National Health Service of Ukraine, electronic healthcare system.
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Abstract: It is established that the sanitary and hygienic parameters of the conditions of
detention and feeding, as well as the use of various drugs can affect the formation of the intestinal
microbiocenosis of poultry, becoming the cause of diseases of the digestive tract. Introduction of
normal donor microflora to chickens, according to modern researchers, normalizes and strengthens
immune processes.

It is determined that there is a tendency in the control group with increasing exposure time -
the number of fungal microflora increases, in the first experimental group, regardless of the
exposure, stable values of micromycetes in the air were recorded, the number of colonies of which
is still less than similar indicators in the control group, in the second experimental group - twice,
compared to the first experimental and three times, compared to the control less fungal microflora
in the air.

Key words: microflora, chickens, technology, organic poultry, production.

Introduction

Organic agriculture is a form of agriculture in which there is a conscious
minimization of the use of synthetic fertilizers, pesticides, plant growth regulators,
feed additives, genetically modified organisms, etc. [1, 4].

The purpose of organic production is to ensure environmental conditions and
production [2].

Agro-industrial pollution is the pollution of the environment with agricultural
waste: untreated wastewater from livestock farms, pesticides, fertilizers, applied in
doses exceeding the real need [3]. Factors of intensification of production and
environmental pollution, the presence of GMOs, pesticides in animal feed, the use of
processed products lead to low quality food products. Consumption leads to the
development of serious negative effects in humans from antibiotics, growth
stimulants, the use of dyes, preservatives, flavor enhancers: allergic reactions,
especially in children, digestive disorders, cancer, reduced resistance to infections,
reproductive dysfunction. Organic crop production is impossible without organic
livestock, as manure is a valuable fertilizer for the soil, and excrement and manure
contain dangerous substances - residues of disinfectants, antibiotics, insecticides,
acaricides, coccidiostats, growth stimulants, pesticides [5].

One of the most acute environmental problems associated with intensive animal
husbandry is the use of prophylactic antibiotics, which are also stimulants of animal
growth. Heat treatment has almost no effect on the concentration of bactericidal
substances in food. And in soil, water and manure, antibiotics remain unchanged for
more than a year [7, 8].
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It is known that antibiotics already used in animal husbandry enter the food
chain in plants and, as a result, in the human body. Resistant microorganisms that
prevent treatment can enter in the same way. Thus, the gradual total contamination of
the environment with antibiotics can lead to the fact that each person and animal will
receive their constant dose of antibiotics without suspecting it.

The aim of our study was to offer an alternative to antibiotics in organic poultry
farming. The scheme of application of probiotic preparation for prevention of
diseases of a bird is developed and offered. Carry out effective correction of the
microbiocenosis of the intestines of poultry in organic farming [6].

Materials and methods of research

Poultry farming was carried out in a certified organic poultry farm in Vinnytsia
region. second - experimental chickens received organic feed, and treated the litter
with an aerosol of an aqueous solution of probiotic in the same proportions, for
processing used a finely dispersed manual cold mist generator. Processing was
carried out to light moistening of sawdust and fencing structures, equipment in the
room, then in the third - control chickens received organic feed without additives.
Studies of microbial contamination of litter were conducted in rooms where the bird
was kept 5-6 months of age. Meat and egg-producing chickens were used [1, 6].

Three samples were taken at three points from each room for litter testing.

The total microbial count and the number of fungal microflora were determined
from each tube by serial dilutions and inoculation on different nutrient media. A total
of 60 litter samples were taken and examined to establish the total microbial count
and the number of micromycetes in 1 g.

Research results

Lactobacilli - non-pathogenic microorganisms, are constant representatives of
the intestinal microflora of animals and birds. When multiplying in the digestive tract
of a macroorganism, they are located on the surface of the mucous membrane, joining
the membranes of enterocytes, or in close proximity to the surface of the epithelium,
in the mucin layer covering the membranes of epithelial cells. Culture medium
(MRS-agar, Himedia) bacteriological loop was applied to a culture of Lactobacillus
plantarum AMT 12, incubated for two days at a temperature of 37 + 0.5 °C, then
inoculated with test strains and pathogenic cultures isolated from pathological
material of poultry. Incubation of samples and recording of results was performed
after 24 hours on the size of the zone of growth retardation of test strains and
pathogenic cultures in mm (table 1).

In terms of antagonistic activity, the Lactobacillus plantarum AMT 12 strain
inhibits the growth of test strains, pathogenic cultures isolated from avian poultry
material.

Under susceptible microclimate conditions in poultry farms, the number of
microorganisms and their species composition is such that an equilibrium state is
established between them, which changes dynamically but does not affect the health
of the bird. However, microbial associations that accumulate in the relatively closed
environment of the poultry house pose a threat to the health of the bird and its
productivity. Under overheating conditions, the bird's water consumption increases,
which leads to an increase in manure humidity. And the humid environment is the
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most favorable for reproduction of pathogenic microflora. Therefore, treatment with a
probiotic solution should be carried out moderately moisturizing the litter. Cold fog
generators can be used to treat large areas.

Table 1
The results of determining the antagonistic activity in vitro
Laboratory culture The diameter

of the zone
Escherichia coli ATCC 25922 (F-50) 18,000,203
Pseudomonas aeruginosa ATCC Ne 2853 (F) 16,000,101
Proteus vulgaris HX19 Ne 222 18,00+0,103
Staphylococcus aureus A TCC Ne 25923 17,000,102
Enterococcus faecalis ATCC 19433 19,00+0,202

Escherichia coli 078 (isolated from pathological material of poultry) | 16,000,104
Escherichia coli 055 (isolated from pathological material of poultry) | 16,000,202

Salmonella enterica subsp. enterica serovar enteritidis 9v 15,00+0,201
L;slii};lya) monocytogenes (isolated from pathological material of 15,00£0,103

Depending on the sampling location in the poultry house, the number of
microbial bodies in the litter material with manure varied considerably, with
deviations of billions. However, these values reflect the actual microbial
contamination of the litter material, as it contains a large amount of chicken manure.
However, the results for the control points in the group are more accurate and
indicative, because the average values of the QMS for the whole group are not
reliable.

Reduced and increased air movement and varying degrees of litter
contamination in places of frequent localization of birds. For example, the bedding
under the seats or near the drinking fountains is much dirtier than in the door area.
Although even in general, the group shows positive differences in HF air. In the
group of chickens where the litter was sprayed, at 3 minutes of exposure, almost three
times less saprophytic microflora in the air compared to the control.

However, studies of litter material by groups showed significant differences in
total microbial count and fungal microflora. The total microbial count isolated from
the litter material of the control group of chickens was 32.3 billion m.t. Twice less,
16.03 billion microbial bodies were isolated from 1 g of litter material of the first
experimental group, which was fed probiotics. However, almost ten times less
saprophytic microorganisms were isolated from litter samples of the second
experimental group of chickens, compared to the first experimental group and 20
times less than in the control group of chickens.

The amount of fungal microflora in the manure of chickens in the control group
was the highest 2.52 million mt + 1.48. In the experimental group that received the
drug with water - there was a significantly lower concentration of micromycetes in
the group 0.72 million mt + 0.23. The best results on the suppression of fungal and
mold microflora were obtained in litter samples from the group where aerosol
treatment with a probiotic solution was performed 0.13 million mt + 0.04.
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determination of the total number of microorganisms in 1 m3 and the presence of
fungal microflora. For this purpose, indoor air samples (in the middle of poultry
houses) were taken by sedimentation method. To do this, Petri dishes with IPA and
Chapek agar were left open at the sampling sites. Exposure times varied depending
on the expected microbial air pollution and the degree of dust in the air: the cups
were opened for 1-3 minutes. After exposure, the cups were closed, delivered to the
laboratory and placed in a thermostat. Sampling for microbiological analysis was
performed using the rules of asepsis. To conduct studies of microbial contamination
of air, three samples were taken at each of the three points, each of the premises
(control, experimental group 1, experimental group 2). The samples were delivered to
the laboratory in a refrigerator bag within two hours. A total of 162 air samples were
taken and examined.

Cultivation of microorganisms was performed at a temperature of 37 £ 0.5 °C
for 21 hours, and then kept at room temperature for another day. The number of
colonies was counted and the number of bacteria in 1 m* of air was determined.

When recalculating the colonies, the formula of V.L. Omelsky: on an area of
100 cm? in 5 minutes settles as many bacteria as they are contained in 10 liters of air,
CFU / g. So in 1 minute as many bacteria are deposited as they are contained in
2 liters of air, CFU / g. A total of 60 air samples were taken and examined for a total
microbial count.

The studies were performed in a similar manner, with an appropriate duration of
exposure. Samples were taken for 1-3 minutes on Petri dishes with Chapek nutrient
medium, CFU / g according to standard methods. The plates were incubated under
aerobic conditions at a temperature of 26 £ 0.5 °C for 5 days. After 3 days of
incubation, a preliminary count of the number of colonies that grew, and after 5 final.
Determination of the total number of saprophytic microorganisms, the number of
fungal microflora on the nutrient medium of Chapek. A total of 60 air samples were
taken and examined for the number of fungal microflora. However, the results on the
control points in the group are more accurate and indicative, because the average
values of the QMS for the whole group are not reliable.

Reduced and increased air movement and varying degrees of litter
contamination in places of frequent localization of birds. For example, the bedding
under the seats or near the drinking fountains is much dirtier than in the door area.
Although even in general, the group shows positive differences in HF air. In the
group of chickens where the litter was sprayed, at 3 minutes of exposure, almost three
times less saprophytic microflora in the air compared to the control. Pathogenic
microorganisms were excreted in the manure.

The movement of the bird creates turbulence in the lower layers of air over the
litter. This promotes the uplift of microorganisms into the air together with the dried
dust particles. Representatives of the probiotic microflora and the phenomenon of
antagonism of the studied strain managed to reduce the release of microflora coming
from the litter into the air and the amount of harmful gases. Therefore, the probiotic
preparation has antagonistic activity against a wide range of microorganisms.

Aerosol treatment of bedding material with probiotics, has a sanitizing effect on
the air microflora. It is deposited together with dust particles and microorganisms,
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which compete with probiotic microorganisms that are part of the drug. . Poultry on
such litter is not recontaminated by opportunistic microflora, sanitary and hygienic
indicators of the microclimate of the premises are improved.

Poultry air is a favorable environment for the development of microorganisms,
including micromycetes. In the process of keeping birds, droplets of bacterial aerosol
settle on the surrounding objects, dry up and, mixing with dust, are easily picked up
by the air flow during the movement of birds and staff, and so on.

For the successful development of poultry farming, and most importantly, to
obtain quality and safe products, a comprehensive approach to maintaining animal
health, feeding and keeping, systematic control of sanitary and hygienic standards
and parameters of the microclimate of the premises. Thus, it can be stated that from
the first minutes of life the digestive tract of animals is inhabited by various
microorganisms: beneficial, saprophytic. However, the development of a stable
bacterial population takes several weeks.

Conclusions.

1. Based on the experiment on meat and egg productivity and laboratory tests in
the accredited laboratory of the State Food and Consumer Service of Vinnytsia, it is
established that the use of probiotics for prophylactic purposes may be an alternative
to antibiotics in poultry farms, as the latter will be banned in the near future.

2. Concomitant use will enhance the effect and be an appropriate and effective
prevention of bacterial diseases in young and adult poultry.
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Anomauin. Bcmanosneno, wo came cauimapHo-2iciEHIYHI napamempu yMo8 YMPUMAHHs ma
20016, A MAKOMC 3ACMOCYBAHHA PI3HUX JIKAPCObKUX NPEenapamis MONCYMb GNIUeamu Ha
Gopmyeanns Kuuiko8o2o MiKpobioyeno3y nmuyi, cmaiodu NPpUdUHOIO0 BUHUKHEHHS 3AX60PHGAHb
MpasHo2o Kanany. Beedenns Kypuamam 0OHOPCLKOI HOPMATbHOT MIKpOGhIOpU, 3 OGHUMU CYYACHUX
00CNIOHUKIB, HOPMAI3VE i NIOCUNIOE IMYHHI NPOYECU.

Busnaueno, wo npocniokogyemovcs meHOeHYis 6 KOHMPOAbHIU epyni 3a 30iNbUEeHHs Yacy
eKCno3uyii — 3pocmae KilbKicmos 2pubKo80i Mikpogopu,; y nepuiiti O0CHiOHIl 2PYNi He3ANeNHCHO IO
excnosuyii ¢ixcysanu cmaobinbHi 3HAUEHHA MIKPOMIYemis y No8impi, KilbKicmb KOJIOHIU AKUX € 8Ce
2HC MEHULOT0 IO AHANO2IUHUX NOKA3HUKIE NO KOHMPOAbHIU 2pyni, Y Opyeiil 00CiOHIU epyni — YO8iui,
NOPIBHAHO 3 NEpuiot0 OOCHIOHON Ma 6Mpuyi, HOPIGHAHO 3 KOHMPOIbHOIW MEHUA KilbKIiCmb
2pubK080i MIKpOdIOPU Y NOGIMPI.

Knwuoei cnosa: wmikpognopa, Kypuama, mexHONO2IA, Op2aHiuHe  NMAXIBHUYMEO,
BUPOOHUYMEO.
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VITREOUSNESS GRAIN OF WINTER WHEAT OF DIFFERENT SIZES

AND TERMS OF STORAGE
CKJIONOJIBHICTD 3EPHA IMIITEHUIII O3UMOI PI3HOI KPYITHOCTI TA TEPMIHY
3BEPII'AHHSA
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Kuis, I'epois oboponu 13, 03041

Anomauin. Jlocniodxceno ckaonodionicmv 3epHa nuwieHuyi o3umoi copmie Dapen i
Ioniceka 90 ma ennus po3mipie 3epHa i mpusaiocmi 1020 30epicants HA 3MIHY 00CIOHCYBAHO20
nokasuuxa. Bemanoeneno, wjo suwumu nOKA3HUKAMU CKIONOOIOHOCMI NPOMASOM 8CbO20 Nepiody
30epiecants Xxapaxkmepus3yeanocs 3epHo nuienuyi ozumoi copmy Iloniceka 90 — 52-78 % y
nopisHuauHi 3 3epnom copmy Papen — 40-55 %. Hatisuwyi nokasHuku ckionooioHOCMI He3aneHCHO
8i0 copmy ma mepminy 30epicanHs OVI0 GIOMIUeHO Yy 3epHA OMPUMAHO20 CX000M i3 cuma
3,0X20 mm y nopieHsaHi 3 IHWUMU OOCTIONHCYBAHUMU BapiaHmamu. Y 6cix 00CnioHCcy8anHux
sapianmax GiOMiueHo NOCMYNnose 3POCMAHHA CKIONOOIOHOCMI 00 WoCmo2o micays 36epicanHs i
He3HAa4He SHUNCEHHs 3a NOOANbUL020 30epieaHHs.

Knrouoegi cnosa: nuenuys, 3epHo, po3mip 3epHa, mepmin 30epieanis, cKionodiOHicmy.

Beryn.

JlocuTh BaXXJIMBUM TEXHOJOTIYHUM TIOKAa3HMKOM 3€pHa MIIEHUIl € HOro
KpYITHICTb. 30KpeMa, 3a BHUIIOI KPYIHOCTI 3€pHAa 3HAYHO BHIIE TEXHOJIOTIYHA
e(eKTUBHICTh POOOTH MIAMPUEMCTB 3 IEPEPOOKH 3epHaA HA OopolTHO uu Kpynu. OaHa
1 TaX MapTis 3epHa MIICHUII MOXE MaTH B CBOEMY CKJIaJli: KpYIIHI, cepeaHi Ta ApiOHI
3€pHa, sIKi, B CBOIO YepTy, MalOTh Pi3H1 O10XIMIYHI Ta TEXHOJIOT1YH1 BJIACTUBOCTI.

Jlnst  MakcUMalbHO €(EeKTUBHOTO BUKOPUCTAHHS SKICHUX XapaKTEPUCTHK
3€pHOBOi MacH CIiJl IPYHTOBHO MIAIMTH 10 TEXHOJOrIl cemapyBaHHsA 3epHa. Ha
ChOT'OJTH1 ICHy}OTI) pO3poOKHM, SKI HalpaBlI€HHI Ha BJOCKOHAJIEHHS MPOLECIB
BUJAJICHHA CMITHUX 1 3€pHOBUX JOMIIIOK. OKpiM TOro, BUKOPHUCTOBYIOYH
(dpakilioHyBaHHS, MOXHa OTPUMATH MAapTii 3epHA 3 MIJBUIICHUM BMICTOM OiJKa,
KJICHKOBUHM, BUCOKMMH TTOKa3HUKaMHU CKJIOMOAI0HOCTI [1-4].

Marepiaa Ta MeTOAMKA JOCTIAKEHb.

HocnixenHss npoBoguwiancs Ha 0a3l  jaboparopit  kadeapu TEXHOJOTIT
30epira”Hs, nepepoOKU Ta CTaHIapTU3alli MPOAYKIT pocaMHHUITBA iM. ipod. b.B.
Jlecuka HYbBIIl Ykpainu Brnpomosxk 2020-2021 pp. 3 nepioauyHUM OOCTEKEHHSIM
3epHa mieHuIli: micns 1, 3, 6, 9 ta 12 micsauiB 30epiranus. [IpoBoaunan Bu3HaYeHHS
MOKa3HUKIB SIKOCTI mapTiil 3epHa muieHuil o3umoi coptiB Papen ta Ilomiceka 90.
Koxna 13 maprTid mimeHunl po3auisuiacs Ha (pakiii Ha PEemTHUX TOJIOTHaX 3
po3mipamu: 3,020 mm; 2,5%20 mm; 2,2%20 Mm; 2,4%20 Mm; 2,2%20 MM. 3a KOHTPOJIb
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OyJl0o B35ATO BCIO Macy 3€pHa JOCHIIKYBaHUX COpPTiB. Bu3HaueHHA MOKa3HUKa
CKJIOTIOTIOHOCTI TPOBOAVIIN 32 PO3PI30M 3TiTHO CTAHAAPTHOT METOIUKH.

Pe3yabTaTu 10C/iIKeHb.

Jlo 30epiraHHs MOKa3HUK CKJIOMOJIOHOCTI y 3€pHA MIICHMIl O3UMOI 3HAYHO
BapiOBaB 3aJIEKHO BiJ COPTY Ta PO3MIpy 3€peH. 3HAYHO BUIIMMHU IMOKa3HUKAMH
xapakTtepusyBanocs 3epHo copty I[lomiceka 90 — 52-73 % y mOpiBHSHHI 3 3€pHOM
copty ®@apen —40-52 %.

BignocHo po3MipiB 3epHa, TO HAWBUII MOKA3HUKU HE3AJIEKHO BiJl COPTY OyIJo
BIJIMIYE€HO y 3€pHa OTPUMAHOro cXoJoM 13 cuta 3,0X20 MM y MOpPiBHSHI 3 1HIIMMHU
OOCHIKyBaHUMU  Bapiantamu. Ilpu 1mpomy y 3epHa copry Ilomiceka 90
CKJIONOAIOHICTh csirania 73 %, a B 3epHa copty Papen — nute 52 %.

Pi3Hunmucs MOKa3HUKHM CKIOMOJIOHOCTI y JOCHIKYBaHMX BaplaHTax 1 ixHi
Bapiaiii y copTiB Oynau HeoaHakoBi. Y copty ®apen Ha napyromy Micii 3a
CKJIOTIO/IIOHICTIO OYB KOHTPOJIbHUI BapiaHT (Bcsa mMaca 3epHa) — 45 %, Ha TpeTboMy —
cxin 13 cuta 2,2x20 MM — 43 % 1 HalripI NOKa3HUKHU OyJIU y BapiaHTy — CX1J 13 cUTa
2,5%20 mm — 40 %. A B copry Ilomiceka 90 Ha npyroMmy MicIii 3a CKJIOMOI0HICTIO
Oysi0 3epHO OTpuMaHe cXojaoM 13 cuTa 2,5%20 MM — 65 %, Ha TpPEeTbOMYy —
KOHTPOJIbHUN BapiaHT (Bcs maca 3epHa) — 57 % 1 HaWripmi MOKa3HUKUA Oynu y
BapiaHTy — cXxin i3 cuta 2,2%x20 MM — 52 %.

Ha mnouartky 30epiranss 3epHo mmienuii copty llomicbka 90 He3anexxHO Bif
JOCHII)KYBAaHOTO BapiaHTy 3a MOKA3HMKOM CKJIOMOAIOHOCTI BIJIMOBIAANO MEPIIOMY
KJIacy sIKOCTI, a copty Dapein — yiuiiie BapilaHTy 3€pHa OTPUMAHOIO 13 CXOJIOM 13 CUTa
3,0x20 mM. Bcl iHm gocimikKyBaHI BapiaHTH 3epHa copTy Papen BIANOBIIAIH
JIPYyroMy KJ1acy sSIKOCTI.

[Tin yac 30epiraHHsa 3epHa MIUIEHULI O3UMOI JOCIIIKYBAaHUX COPTIB Ta iXHIX
dpaxiiif BiaMidaaIy MOMiTHE KOJIMBAaHHS TOKa3HUKA CKIIONOMI0HOCTI (puc. 1-2).

VY1po10Bk NEepIIrX MIECTH MICSIIB 30epiranns 3epHa copty Dapen Big0OyBaocs
MOMITHE 3pOCTaHHS MOKAa3HUWKa CKIIOMOJIOHOCTI y BCIX JOCHIKYBAaHUX BaplaHTIB —
Ha 3-6 % (puc. 1). Ilpu npomy OUIBII MOMITHE 3POCTaHHS IMOKAa3HUKA OyJO Yy
npiOoHImUX dpakmii: 2,5%x20 MM Ta 2,2%20 MM.

3a nopaneuioro 30epiraHHs 3epHa copTy ®apen BinOyBanocs MHOCTYIOBE
3HUKEHHS MMOKa3HUKa CKJIOMO/IIOHOCTI ¥ BCIX JOCHIKyBaHUX BapiaHTax. Ha kiHenp
30epiraHHs MepuomMy Kiacy sikOCTl 3HOBY K BIJIIOBIIAJIO 36PHO OTPUMAHE CXOJIOM 13
cuta 3,020 mm (51 %), Bci iHIII1 BapiaHTH BiAMOBIAAIN APYTrOMY KIIacy SIKOCTI.

Cria BIAMITUTH JEIIO BUINI MOKA3HUKH CKJIOMOIOHOCTI y 3€pHA JAHOTO COPTY
3a KpYMHOCTI 3€pHa 2,2 MM Y MOpIBHSHHI 3 IHIIMMHU BapiaHTamH, sIK€ M7 4Yac
30epiraHHs onepeuyio KOHTPOJIbHUN BapiaHT 1 Ha KiHElb 30epiraHHs MepeBUIIyBaJIO
rioro Ha 2 %.

Maiixe 3a 0JHAKOBOIO CXEMOIO BiI0YBaIMCS 3MIHU TTOKA3HUKA CKIIOTOIIOHOCTI 1
B copty Ilomiceka 90 (puc. 2).

Jlo 1miectu MICSIIB MO BCIX JTOCHIIKYBaHUX BaplaHTax BiAMIYaJIM 3POCTAHHS
MOKa3HUKa CKJIOMOAIOHOCTI HA 5-8 % y MOpPIBHSAHHI 3 MOYAaTKOBUMU MOKa3HUKaMHU.
OkpiM BapiaHTy 3 HaWKPYMHIIIUM 3€pHOM JI¢ 3pPOCTaHHS BIAOyBajoCs JIUIIE J10
TPETHOTO MicsIs 30epiraHHsl.
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Pucynok 1 — /lunamMika cKJIONMOAIOHOCTI 3epHA MILEHUIli 03UMOI Pi3HOI
KpynHocTi copty PapeJ mijx yac 30epiraHus

VY nopanbIioMy CocTepiraiv MoCcTynoBe 3HUKEHHS MOKa3HUKA CKIIOTOA10HOCTI
y BCIX JOCHIPKYBaHHUX BapiaHTax — Ha 3-4 % y MOPIBHSHI 13 HIOCTUM MICSIIEM.

JBaHanusaTe MicaliB 30epiranHs 3epHa copty llomiceka 90, xou 1
XapaKTepU3yBaloCsd 3MEHIICHHSIM JOCIII)KYBaHOTO TOKa3HUKA Yy MOPIBHSAHHI 13
IIOCTUM ~ MicsilieM  30epiraHHsi, 3a0e3leuyBajio JOCUTh BHCOKI TOKa3HUKHU
ckaonofioHocTi. Ilpu 1poMy BOHM Oyl BHILE MOYATKOBUX Y KOHTPOJBLHOMY
BapiaHTI Ta BapiaHTax 3 KPYMHICTIO 3epHa 2,5 Ta 2,2 MMm.

Takox, 3epHo coprty Ilomiceka 90 ycix BapiaHTIB MPOTSATOM BCHOTO TEPMIHY
30epiraHHs 3a MOKa3HUKOM CKJIONOA10HOCTI BIAMOBIANIO MEPIIOMY KJIacy SIKOCTI.

JucnepciitHuii aHai3 BKa3aB Ha CTaTUCTUYHO 3HAUYIIMM BIUIMB HA JUHAMIKY
ckionoioHoCTI 3epHa copTiB Dapen Ta [Nomickka 90 ycix ¢akropiB. HaliBumuii OyB
BIUTMB PO3MIPIB 3€pHA Ha JTOCHTIKyBaHWUU Mmoka3HuK y copTy I[lomiceka 90 (Fp =
330,84 > Fxput = 3,29) Ta nemo meHmuM O0yB BB y copty Papen (Fp = 65,39 >
Fkpur = 3,29). 3nauno MeHIMM OyB BIUTMB TepMiHy 30epiranHHs y copty llomicbka
90 (Fp = 18,81 > Fkpur = 2,90) ta me menmmii y copty @apen (Fp = 9,52 > Fxpurt =
2,90).
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Pucynok 2 — /lunaMika CKJIONOAIOHOCTI 3epHA MIEHUIi 03UMOI Pi3HOI
kpynHocTi coprty Ioaicska 90 mix yac 30epiranns

BucHoBku

Bunumy nmokasHUKaMH CKJIOMOAIOHOCTI MPOTSATOM BCHOTO IMEPioay 30epiraHHs
XapakTepu3yBajaocs 3epHO mimeHuIl o3umoi copty Ilomiceka 90 — 52-78 % vy
MOpPiBHsIHHI 3 3epHOM copty Dapen — 40-55 %.

HaiiBuii MOKa3HUKM CKIONOAIOHOCTI HE3aJekHO BiJI COPTYy Ta TEPMIHY
30epiranHs OyJI0 BIIMIYEHO Yy 3€pHa OTPUMAHOTO cxojJ0M i3 cuta 3,020 MM y
MOPIBHSHI 3 1HIIIUMHU JTOCIIJPKYBAaHUMHU BapiaHTaMH.

[Toka3HUK CKIIOMOMIOHOCTI 3€pHA TMIICHUII O3WMOI 3MIHIOETHCS IO (PPAKITIAX
3aJIeKHO B1J] COPTY.

Y BCIX JOCHIPKYBaHMX BapiaHTaX BIAMIYEHO TIOCTYIIOBE 3pPOCTAHHS
CKJIOTIOJIIOHOCTI 10 TIOCTOTO MicAlsl 30epiraHHs 1 HE3HaYHe 3HUKEHHS 3a
MOIAJIBIIIOTO 30epiraHHs.
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Abstract. The vitreousness grain size of winter wheat varieties Farel and Poliska 90 and the
influence of grain size and duration of its storage on the change of the studied indicator were
studied. It was found that the highest vitreousness indicators during the whole storage period were
characterized by winter wheat grain of Poliska 90 — 52-78 % in comparison with Farrel grain — 40-
55 %. The highest vitreousness, regardless of variety and shelf life, was observed in grains obtained
by from a 3.0 x 20 mm sieve in comparison with other studied variants. In all studied variants there
was a gradual increase in vitreousness up to the sixth month of storage and a slight decrease
during subsequent storage.

Key words: wheat, grain, grain size, terms of storage, vitreousness.
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Anomauin. Y cmammi Hasedeno pe3yivmamu 00CIiONCeHb Wo00 BNAUBY DIGHS YOOOpeHHs
ma 2ycmomu poCIuH HA QOopMysaHHs NIOWI JTUCMKOB0I NOBEPXHI pIisHUX 2iopudie OYpsAKie
KOPMOBUX.

Ha ocnosi nposedenux docniodcensv 0y10 8CMAaHOBNEHO, WO BHECEeHHs 000pus ma cycmoma
POCIUH BRAUBAIOMb HA HAPOCMAHHA ACUMIAYITIHO20 anapamy Oypskie kopmosux. Ha uac 30upanns
KOpeHenni00i8 niowa JUCMKI8 Y 00CAIONCYBAHUX 2i0pUOi6 3MEHULYBANACA NPAKMUYHO 00 MAKOI, K
y aunui, npome y 2iopuoa Llenmayp I[loni ii Ha yac 30upanHs 3a1UUABCT NOMYHCHUL ACUMLTAYIUHULL
anapam, wo cmanosus 26,8-27,7 muc. m*/2a npomu 16,8-21,3 muc. m*/2a y zi6puoa Kozima i 18,8-
19,9 muc. m*/2a y 2i6puda Conioap.

Kniouoegi cnosa: xopmosi 6ypsxu, 2ycmoma pociun, y0oopenHs, 2iopuo.

Beryn.

Jlns  ycmimHOro — 301IBIICHHS  BHUPOOHWIITBA MPOAYKII  TBAPWHHHUIITBA
HaWBaXKJIMBIIIIM €JICMEHTOM € MillHa KopmoBa 0a3a. Ilpu 1mboMy 3Ha4YHaA POJIb
BIIBOJMTRLCA OypsikaM KOPMOBHM, SIKI BBa)KAIOTHCS OJIHMM 13 IIIHHMX COKOBHUTHX
KOpMiB, OaraTux Ha BYTJICBOJHM Ta IHII PEYOBHHH. 3a JAHUMH JITEPATypPHUX JHKEpell
1 kr KOpeHeroiB OYpsAKIB KOPMOBHX 3a MOKHUBHICTIO BianoBinae 0,12 KopMOBHUX
OJIMHUIIb Ta MICTUTH 9 T mepeTpaBHOTO TIpoTeiny, 0,40 T kansiiro 1 0,30 r docdopy.
1 kr rudku OypsIKiB KOPMOBHUX BIAMOBiAA€ 32 MOXHUBHICT 0,12 KOPMOBHUX OJMHUIIB 1
MicTUTh 21 T mepeTpaBHoOro npoteiny [1, 4-6].

Marwuu BHUCOKHM KO€(QILIEHT TMEepPeTPAaBHOCTI IOXUBHUX PEYOBUH OYpsKH
KOPMOBI CIIPUSFOTh KPaIlOMy 3aCBOEHHIO TPYOUX KOPMiB, B pe3yibTaTi 4OT0 3HAYHO
CKOPOYYIOTBCS BHUTPATH KOHIICHTPATIB 1 3HMKYETHCSI COOIBAPTICTh TBAPUHHUIIBKO1
npoxaykiii. KpiM Toro, BOHM HEUTpani3ylO0Th HAJIUIIKOBY KUCIOTHICTh MUTYHKOBOTO
COKy Ta TIOKpAIyIOTh BYIJIEBOJHO-IIPOTCTHOBE CITIBBIIHOIICHHS KOpMYy. [ omiBiIs
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CUILCHKOTOCTIOAPCHKUX TBAPUH KOPEHEIUIOJaMU B CBIXKOMY BHIJISAI B 3MMOBHUMA
nepio1 J03BOJIsIE HAOIU3UTH iX PAITiOH J0 JITHBOTO MAacOBUIITHOTO [2, 3, 7, 8].

OpnHak, ypOKalHICTh KOPEHEIUIOAIB Ta IUIONI il OypsSKaMu KOPMOBHUMH
MOCTIHO 3MEHINYIOThCSA, IO € HEIOMYCTUMHM TIpU CHOPSMYBaHHI 3aXOJiB Ha
BIJIHOBJICHHSI Tay3l TBAapWHHWIITBA Ta MIABUINCHHS 11 edekTuBHOCTI. Tomy
JOCIIKEHHST peakiii TiopuiB OypsKiB KOPMOBUX Ha pi3HI HOPMH YIOOpEHHS Ta
BUPOIIYBaHHS 32 PI3HOI T'YCTOTH POCIHMH € aKTyaldbHUMH. [laHl mpo YyTIHMBICTDH
riopuaiB Ha BHECEHHS JOOpPUB € HEOOXITHUMHM 3 TOYKH 30py MPHAATHOCTI st
BUPOILYBaHHS y KOHKPETHUX [IPYHTOBO-KJIIMAaTMUYHUX yMOBaX, MOOYyI0BU
palliOHAJILHOI CUCTEMU yA00pEHHS.

OCHOBHHUI TEKCT.

JocnmipkeHHsT TpoBOAWIM Yy BimokpemisieHoMy migpo3aini HYBIll VYkpainu
«ATpOHOMIYHA JOCHiIHA CTaHIis» Ha noysix 10-miibHOT MOJIbOBOI CIBO3MIHHU
Kadeapu KOPMOBUPOOHHUIITBA. Memiopamii 1 Mereoposorii. Cxema mocCiizy
CKJIaflayacsi 3 HACTymHUX elleMeHTiB: 1) ymoOpenns: 06e3 mo0puB; Ni20P120K40;
NisoP1soKaio, 2) riopunu: Ilentayp Ilomi; Kozima; Comimap; 3) rycroTa CTOSHHS
pocaun: 60, 80, 100 Tuc.mT./ra. TexHODOrIS BUPOILYBAaHHS — 3arajbHOINPHUITHITA
1t 30HU JlicocTeny, OkpiM (haKTOPIB 1110 BUBYAIHUCS.

3a ojep)KaHUMH pe3yJbTaTaMH BCTAHOBJICHO, IO BHECEHHS PI3HUX HOPM
yA0OpEeHHs, BUPOIIyBaHHS OypsKiB KOPMOBHMX MpH pPi3HIM TycTOTI Ta COPTOBI
0COOJIMBOCTI BIJIMBAIOTh HA (POpMyBaHHS IO JIMCTKOBOI MTOBEpxHI (Tadm. 1).

VY mepiuiid MOJOBHHI BereTallii CyTTEBOI pi3HULI MIX riOpuaamu y GopMyBaHH1
TLJIOIIII JIMCTKOBOTO amapaTy He crocTepiraiocs. 31 301IbIIEHHAM T'YCTOTH POCIIHH BiJl
60 1o 100 Tuc./ra moia JUCTKOBOI MOBEPXHI Ha TeKTapi MOCIBYy 301IbIIyBaNacs Ha
JUISTHKAX 3 yciMa piBHSMHU KUBJICHHS.

Y mepiog CXOMIB-3MHUKaHHsSI JINCTS  HaAWOLIbIIa JIMCTKOBA  MOBEPXHS
chopmyBasiacs y riopuma Koszima 3a rycrorm 100 Tuc. mir./ra Ta ymoOpeHHS
NisoP1soKz210 — 20,2 Tic.M*ra. ¥V riopuna ILenrayp Ilomi y uei mepiox Bereramii
IUIOIIA JIMCTKOBOI OBEPXHi OyJ1a Jemo HuK4oko i cranosuna 11,0-19.9 tuc.m?/ra, y
riopuna Conigap — 10,9-18,6 Tuc.m?/ra. YV mepios iHTEHCHBHOTO POCTY KOPEHEILIOIB
(uepBeHb — CEpIICHb) 1IeH MOKa3HUK M0 BapiaHTaX 3HAYHO 3MIHIOBaBCSI.

Ha pminstHkax, e BHOCHIIMCH J0OpHBa, B mociBax Oyna chopmoBaHa MOTYKHA
JIMCTKOBA MOBepXHs iomero 24,7-45,0 tuc. m*/ra. Yepes 60 nHiB micis 3MMKaHHS
JUCTS HaWOIbIA TUIOIIA JTUCTKOBOI MOBEPXHI Bij3HayeHa y riopuna llentayp Ilomi
3a rycroty 100 tuc. mr./ra Ta ynoopenni NP 120K 40— 31,6 THc.M%/Ta.

VY KiHIIl BepecHsI — Ha MOYATKy >KOBTHS BHACIIJIOK BIIMUPAHHS CTapUX JIMCTKIB
CyMapHa IUIOIIAa JMCTKOBOTO IOKPUBY Ha JUISHKaxX 0Oe3 JOOpUB B CEpPEIHBOMY
cranouna 14,9-20,6 tuc. m%/ra, nopiBHsHO 3 14,9-27,7 Tnc. M?*/ra Ha ya0OpEHHX
ninsHkax. Ha vac 30upanHs OypsikiB KOPMOBHX IUIONIA JIMCTKIB y JOCIIIKYBaHHUX
riOpu/IiB 3MEHIITyBajacsl MPAaKTUYHO JI0 TaKOi, K y JUIHI, mpoTe y riopuna [lerrayp
[Tom # Ha yac 30WpaHHS 3ajMIIaBCS MOTYXHUM AaCUMUIALIAHUN amapaT, Lo
cranoBuB 26,8-27,7 tuc. m*/ra npotu 16,8-21,3 tc. m*/ra y ri6puaa Kosima i 18,8-
19,9 tuc. m*/ra y ribpuga Comigap.

BcraHoBIEHO TiCHY KOPETSLINHY 3aJIeKHICTh MIXK TUIOIIO0 JTUCTKOBOI MOBEPXHI
Ta ypoxaiHicTIO THYKH (puc. 1)
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Taoaunsa 1.
IInoma MUCTKOBOI MOBEpPXHi OYPsSIKiB KOPMOBHX 3aJ1€5KHO BiJ riopuay,
yA00pEeHHs i 'yCTOTH POCJIMH, TUC. M>/Ta.

- I'ycrora [Tepion Bererarii
= Ynobpenns POC/IHH, CXO/H — uepe3 30 gepes 60 uepe3 90
E THC. 3MHUKaHHS IHIB micag | AHIB IICHSA | IHIB IMICIA
IT./Ta JIUCTS 3MHUKAHHSA 3MHUKAHHA 3MHUKaHHS
60 11,8 247 24,1 15,4
be3 nobpus 80 15,7 35,6 32,7 14,9
100 16,5 45,0 29,6 18,1
g 60 13,2 31,8 25,2 14,9
3 Ni20 P120K140 80 13,4 40,8 32,0 19,2
= 100 14,6 37,6 33,0 18,0
60 16,3 334 30,3 16,8
NisoP1s0Kz210 80 15,9 33,6 30,4 20,8
100 20,2 41,6 344 21,3
60 11,0 30,2 23,2 20,0
be3 no6pus 80 12,7 34,5 26,6 18,7
E 100 15,6 38,5 28,8 20,6
= 60 12,5 36,4 25,7 23,1
S NizoPi2oKiao 80 12,7 40,9 30,2 25,6
= 100 15,6 41,7 31,6 26,7
= 60 18,8 39,7 29,4 26,8
NigoP180Kz10 80 16,6 40,8 28.8 26,6
100 19,6 41,9 29,8 27,7
60 10,9 26,4 23,0 16,0
be3 no6pus 80 15,1 31,9 26,6 16,3
100 16,3 40,7 28,5 18,0
g 60 13,8 34,2 25,6 15,9
2 | NizoPraoKuao 80 14,3 41,3 30,2 16,9
S 100 14,9 40,2 31,6 18,3
60 17,4 36,7 29,9 18,8
NigoP180Kz10 80 16,2 39,4 32,5 19,2
100 18,6 41,1 30,1 19,9
Sx 0,48 0,97 0,59 0,75
V% 16,3 13,5 10,6 19,7
HIPos 1,4 2,9 1,8 2,3

Jlns po3paxyHKIB PIBHSHL perpecii BUKOPUCTOBYBAJIM JIIHIMHHMI 3B'SI30K —
PIBHSIHHS TIEPIIOTO MOPSAKY — Y = a + bxX, abo piBHSHHSA NpsAMOi JiHii. B pe3ynbraTi
BUSIBUJIOCS, 1110 TEPI0j CXOAIB-3MUKAHHS JIMCTS TICHO IMOBSI3aHUPH 3 YPOXKAMHICTIO
ITMYKH KOpMOBHX OypsikiB. Tak xoedimieHT Kopemnsuii B uei nepiog cranoBus 0,704.
VY iHmI TepioAM 3ajeXHICTh Oyia cepenHbolo 1 craHoBmia uepe3 30 IHIB micis
smukanHs 0,528; yepe3 60 nuiB micis 3mukanas — 0,589 1 Ha nepiox 30upanus 0,652.
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0,600 0528 E—
0,500 E—
0,400 -
0,300 E—
0,200 E—
0,100 -
0,000
CcX0aun — 3MUKaHHS yepes 30 gHiB nicns yepes 60 gHiB nicns yepes 90 gHiB nicnsa
mcTsa 3MUKaHHS 3MUKaHHS 3MUKaHHS
MNnowa nNMcTKoBOI MOBEPXHi

Puc. 1. KopeasiiiiiHa 3a/1€2KHICTh MIXK U000 JIMCTKOBOI MOBEPXHI Ta
YPOKAUHICTIO THYKH

BuchoBku.

JloCHi/IPKEHHSIMH  BCTAQHOBJIGHO, M0 TIUIOMIA (POTOCHMHTETUYHOI MOBEPXHI
OypsIKiB KOPMOBUX ICTOTHO 3ajiekajla Bil YJOOpPEHHsSI 1 T'yCTOTH POCIHH, NPOTE
3HayHINIe BIUIMBAaB piBeHb ynoOpeHHs. [IpoTsrom Bererarii HaiibiiblIa IUIONIA
JUCTKOBOI moBepxHi Oyna chopmoBana mipu ryctoti 100 Tuc. mT./ra Ta yaoOpeHH1
NisoPi1g0Kz10. Cepen ribpuniB Haikpammm BusiBubcs riopua Llentayp-Iloni, B sikoro
Ha TepioJ 30MpaHHS IUIONIA JIMCTKOBOI MOBEpXHi craHoBuia 26,8-27,7 tuc. m*/ra
npotu 16,8-21,3 tuc. m*ra y ribpuma Kosima i 18,8-19,9 tuc. m*ra y ribpuna
Cominap.
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Abstract. Abstract. The article presents the results of studies on the influence of the level of
abbrebiation and plant density on the formation of the puff surface area of various feed beet
hybrids.

Based on the research, it was found that the introduction of fertilizers and plant density affect
the growth of the assilamation apparatus of fodder beets. At the time of harvesting root crops, the
area of leaves in the hybrids studied decreased to almost the same as in July, but the Centaur Poli
hybrid still had a powerful assilamation apparatus, which amounted to 26.8-27.7 thousand tons.
m?/ha vs. 16.8-21.3 thousand m’/ha m2/ha in Kozima hybrid and 18.8-19.9 thousand m2 /ha in
Solidar hybrid.

Key words: fodder beets, plant density, fertilizers, hybrid.
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VARIETY STUDY OF POTTED CHRYSANTHEMUM FOR GROWING IN

WINTER GREENHOUSES
COPTOBUBYEHHSA XPU3AHTEMM I'OPIIIEYKOBOI 3A BUPOIIIYBAHHA ¥
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Anomauia. Y pooomi npedcmasnieno oyinKy 20Cnooapcbko-0io102iuHUX NOKA3HUKI8 cOpmIis
XpusaHmemu 20pueuk080i iHO3eMHOI celleKyii 6 yMosax 3umosux meniuys muny Venlo. Buznaueno
0co0OUBOCMI NPOXOONCEHHS (DeHON02IYHUX (ha3 pocmy i PO36UMK) DOCIUH 3ANEHCHO B8I0 COPMY.
Hasedeno mpusanicmv ocnoenux henonociyvnux nepiodi@ copmis, a makodic OiomMempuyHi
napamempu mMop@ono2iuHux 03HAK K8IMKOHOCI8 MA CYYBiMb XpU3aHmemu 20pujeyKo8oi 3anexdcHo
810 copmy. Busnaueno ocHo6Hi NOKA3HUKU 2INTKYBAHHS POCTUH.

Kniouosi cnosa: copm, xpuzanmema 20puieuxosa, cyyeimmsi, 3umosa menauysl.

Beryn

OanuM 13 HampsMiB BUKOPHUCTAHHS 3aKPUTOrO TIPYHTY € BHPOILyBaHHS
rOpIIEYKOBUX KBITIB. ['OpIIEUKOBI KBITM — L€ POCIHUHHU, IO PEali30BYIOTH Y
ropiukax, 0e3 3pizy. Bouun maroTh 3HauHO OUIBIINN Mepioj 30epiraHHs, OCKUIbKU Yy
HUX 32 BIIMOBIAHOTO AOTJISAY OOMIH PEYOBHUH HE MOPYIIYEThCS (HA BIAMIHY BiJ
POCIIHH, SIKI BUPOIIYIOTh Ha 3pi3). Binrak iX MOKHa peasizoByBaTH IO Mipi MOIHUTY.
[Ile omHa mepeBara ropiieykoBOi MPOAYKINi — 3a MOTPeOH ii MOXKHA MEPEHOCHUTH,
YIIUIBHIOBATA BUPOOHMYI IUIOII, JOPIKKH, MPOXOIH, IO 30LIbIIYE KOE)IIIEHT
BUKOPUCTAaHHS KOPUCHOI Iomi. | xod OaraTto KBITIB MOXXHa BHUPOILYBaTH B
ropieukax abo KOHTeHHepax, A0 TOPIIMKOBHUX BITHOCSATH JIMILE Ti, IO JJIs 3pi3y
HenpuaatHi [1].

[TomupeHow KBITKOBOIO KyJIbTYPOIO Y 3aKpUTOMY I'PYHTI € Xpuzantema. Cepen
MIPOMUCIIOBUX KYJIBTYP Y KyJIbTUBALIMHUX CIIOpYZaxX BOHA 3aiiMa€ OJHE 13 IPOBITHUX
Miciib (10 25%) 3aBASKM CBOIM JIEKOPATUBHUM SIKOCTSIM, CTIMKOCTI y 3pi3l #
TPUBAJIOCTI MBITIHHA. Heckmanni mnpaBuia 10 JOTJSAAY JO3BOJISIOTH OTpHMATH
3I0pOBY, MIIIHY, PETYJSPHO KBITYy4y pOCIHHY. B yMOBax BIIKpUTOTO TIPYHTY
XpU3aHTEMA I[BIT€ BOCEHHU, & B 3aKPUTOMY MPUMIIIEHHI, 32 JIOMMOMOTOI0 PETYIFOBAaHHS
MIKPOKJIIMATUYHUX YMOB MO>KHA 3a0€3MEUHUTH I[BITIHHS BIPOJOBK YCHOTO POKY.

Metoro HamuUX J0CTaiIKeHb OyJ0 BU3HAYUTH OCOOIMBOCTI POCTY Ta PO3BUTKY
COpPTIB XpU3AaHTEMHU TOPIIEYKOBOI HIJAEPIAHACHKOI CEJIeKI[li 3a BHUPOLLYBaHHS Y
3MMOBUX TEIUTUIIX TUTTY Bero.

Metoauka aocaigxenb. O0’€KTOM NOCHIKEHb OyJIH IT’ATh COPTIB XpU3aHTEMHU
ropuieukoBoi cenekuii Hinepmanais: Chrystal Pink — kontposs, Chrystal Aubergine,
Chrystal White, Chrystal Pink Flair ta copt Chrystal Yellow (Ta6m. 1).
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Taoaunga 1

il R
gine

¥

B g
Chrystal Pink Flair Chrystal Yellow

Excnepumenrtanbay po6oty npoBoauian y 2017-2018 pp. y ®I' «Kamemnis-K».
KuBii Xpu3zaHnTeMu 3aKyloOBYBaju y HijepiaHachkoi kommaHii «Dimmen Orange».
Cre0I10B1 JKUBIII XPU3aHTEMHU BUCAKYBaJId B TOPUICUKH AlamMeTpoMm 12 cMm 1o Tpu
MTYKd. POCIMHU B TOpIIMKaxX pPO3MIIIYBAJM Yy IIaXOBOMY IOPSJIKY Ha CTea)kax
mwiomero Sm2. KinbkicTs pociui Ha 061iKoBil ainsgHi — 15 wr. J{ociin npoBoaui y
TpuKpatHomy noBTopeHHi. Jocnia Oyino 3aknaaeno 7 nmucronana 2017 poky.

Onuc MopdosoriyHuX 1AeHTU(PIKAIHHUX 03HAK COPTIB 3/A1MCHIOBAIN METOJIOM
BI3yaJIbHOI OITIHKHM Ta 3a JIOMOMOTOI0 BUMIPIOBAaHb 1 MiIpaxyHKIB 3TiTHO METO/UKH,
PEKOMEHI0BAaHO1 Y KpaiHCHKUM 1HCTUTYTOM €KCIIEPTU3H COPTIB POCIHUH [2].

PesyabTaTi 10C/HiIKEHbD.

Crte0Ji0B1 KMBIIl XPU3AaHTEMH YKOPIHIOBAIMCS OJIM3bKO TPHbOX THXKHIB, MICJIS
yoro OyJi0 MPOBENECHO MPHIIUIYBAaHHS BEPXIBKU JJIS KPAIIOro TiIIKyBaHHS KyIa.
BriponoBx HAcTymHHX JBOX MICAIIB PEryJSPHO MPOBOAUIIOCS TiKUBJICHHS IS
KpaIoro HapoOCTaHHs 3€JICHOT MacH.

@DeHOJIOTIUHI  CIIOCTEPEKEHHS TOKa3aJld, M0 HAWKOPOTIIUM TMEpPioJoM Bij
Ca/IiHHS KUBLIB 10 OyToHI3aMi1 BigzHauuBcs KOHTposibHUM copT Chrystal Pink (K) Ta
copt Chrystal Pink Flair — 88 nuiB (Tabsn. 2). HalijoBmmm nepioioM MixK CaaiHHSM i
Oyronizanieto Buaiueesa copt Chrystal White. Leit nepioa y Hporo Tpusas 92 niHi.

[lepion Big BCTymy pociuH y ¢a3zy OyTOHI3allll A0 MOYaTKy LBITIHHSA Maixke y
BCiX COpTiB OyB OJIHAKOBUM 1 cTaHOBUB 11-12 1HIB.

[lepion 1BITIHHS XpU3aHTEMH PI3HHUX COPTIB JeHIo BiApi3HsABCS. Haiimosiie
TpuBano 1BiTiHHA y copTy Chrystal Pink Flair — 80 aniB, mo Ha 5 1HIB TOBIIE, HIXK y
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koHTpoto. Copt Chrystal White maB HaiikopoTimii iepioja HBITIHHSA — 66 nHIB. [HII
COPTH 3aiiMalli TOCEPEAHE 3HAYCHHSI.

Taoauusa 2
MeHOJIOTiYHI CIIOCTEepPEKEHHS 32 COPTAMHU XPU3AHTEMHU ropie4koBoi, 2018 p.
JlaTta
Copr CaJiHHS Hp}?;lli;ly- MOYaTOK | MOYATOK | MacoBe

YKUBIIIB BepXiBoK OyTOHI3allii | UBITIHHS | [IBITIHHS
Chrystal Pink (K) 03.02 15.02 20.02
Chrystal Aubergine 05.02 17.02 21.02
Chrystal White 07.11 30.11 07.02 19.02 24.02
Chrystal Pink Flair 03.02 15.02 20.02
Chrystal Yellow 05.02 16.02 21.02

3rigHo MeToauKy IpOBECHHS €KCIIEPTU3H COPTIB XPU3aHTEMHU Ha B1IMIHHICTb,
OJIHOPIJTHICTH 1 CTaOUIBHICTD [2] AOCIHIIKYBaH1 COPTH BIIHOCUIIMCH IO XpU3aHTEM 13
MOBHUM Ta HAaIIBIOBHUM KOIIMKOM CYIBITTSA. 3a (OPMOI0 S3UYKOBOI KBITKH
BIIMIHHOCTI BigMivanu y Bcix copTiB. Coptu Chrystal Aubergine, Chrystal Pink Flair
ta Chrystal Yellow BigzHavyanucs nmpsiMor0 GopMOO S3UYKOBOI KBITKH 13 TOCTPHUMH,
c1a0Ko3yOyacTUMU Ta OKPYIVIMMU KiHYMKaMU BinoBiaHO. KinbKicTh TpyOuyacTux
KBITOK Y COPTIB Takox Oyna pizHotw. ¥ copTiB Chrystal Pink, Chrystal Aubergine Ta
Chrystal White Oyna mana ix kigbkicth, a y copty Chrystal Yellow ix Oymo
HanObIIe — ToHa 50 mIT.

Ha mouaTtky nBiTIHHA BHU3HAYalu O1OMETPUYHI MOKAa3HUKU COPTIB XpU3aHTEMHU
ropiieykoBoi (tabn. 3). HaiiBumumu y pocaimi Oynu pocnunu copty Chrystal
Aubergine — 38,4 cM, mo OyJi0 ICTOTHO BHIIE BiJl KOHTposto. HaliHmkdor Oyrna
xpuzantema copty Chrystal Pink Flair, o He Masno icTOTHOT pi3HUIIL 3 KOHTPOJIEM.

Tabanus 3

BiomeTpryHi NOKA3HMKH POCJIMH XPU3AHTEMH IOPLIEYKOBOI HA MOYATKY

uBiTinHsA, 2018 p.

Bucora HiameTtp HOB}KHH&..
Coprt . JIUCTKOBOI]
POCIIMHH, CM CYIBITTS, CM
MJIACTUHU, CM

Chrystal Pink (K) 30,3 8,1 6,4
Chrystal Aubergine 384 9,3 5,8
Chrystal White 33,7 7,8 6,6
Chrystal Pink Flair 27,6 8,4 7.3
Chrystal Yellow 31,3 8,1 5.5
HIPos 2,3 0,8 0,7

JIOBXKMHA JIMCTKOBOI IJIACTUHM COPTIB XPU3AHTEMHU TOPIIEYKOBOI, SKY
BUKOPHUCTOBYBAJIM y JOCIIDKEHHI KoJMBajacs B Mexax 5,5-7,3 cm. Busnauyenss
AlameTpa CYLBITTS XpHU3aHTEMH IOKa3ajo, U0 JOCIIIKyBaHl COPTH BITHOCATHCA 0
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TUX, SIKI YTBOPIOIOTH Maii Komwuku. Tuibku omuH copT - Chrystal Aubergine,
YTBOPIOE CYIIBITTSI CEPEIHBOTO AlaMeTpy 1 CKIaJa€ ICTOTHY PI3HMIIO 3 KOHTPOJIEM.
Haiimenmoro giametpy cynBiTTs Bigmidamu y copty Chrystal White.

VY xinmi uBiTiHHA pocaud (1.05.18) BU3HAUaMM OCHOBHI MOKA3HUKH T1TKYBaHHS
COpTiB xpu3antemu (puc. 1).

IIT.
18
16
14 ¥ Yucno 60KoBHX
narosis 1-ro
12 MOPSAOKY, IIT.
10 ¥ K-cTb CYLIBITH
3 TOJIOBHOTO
naroHa
6
B K-cTb CyIIBITh
4 014HOro MaroHa
2
0

Chrystal Chrystal  Chrystal  Chrystal  Chrystal
Pink (K) Aubergine White Pink Flair Yellow

Pucynok 1 — I'iiiIkyBaHHSI XpU3aHTEeMH, 3aJ1€5KHO Bix copry, 2018 p.

[Toka3HMKH yTBOpEHUX OOKOBHX IIaroHIB IEPIIOTO TMOPSAKY Oynau pi3Hi.
HaiimeHioro ruuiscTicTio BiApi3HsABCs KoHTposbHUIML copT Chrystal Pink, a
Haio1b1I010 — coptu Chrystal Aubergine ta Chrystal Yellow.

PizHunucst maHi 1 3a KUIBKICTIO CYIBITH Ha pociuHil. Pociuau copty Chrystal
Aubergine ytBopuiu 16,9 cynBiTh Ha OOKOBOMY MaroHi POCIMHHU, IO 1CTOTHO
NEPEeBUILNIO KOHTPOJb. KimbKiCTh CYLBITH Ha TOJIOBHOMY THaroHi Oyna aemo
MEHIIOK, OCKIJIBKA BCl TNOKMBHI PEUYOBHHU OyJiM HalpaBlieHI Ha (QOpMyBaHHS
CYLBITh Ha OOKOBHMX maroHax. HalOu1blIo0 KIJTBKICTIO CYIBITH Ha TOJIOBHOMY
naroHi, gk 1 Ha 014HHX, XapakrepusyBaBcs copT Chrystal Aubergine — 9,9 mtyk, 1o
Ha 3,8 WTyK OLbIIe, HIXK Y KOHTPOJIIO.

Ha mouatky peamizauii Xpu3aHTEMH MPOBOJWIM BHUMIPIOBAHHS JiameTpa
rabiTyCcy pOCIMH Yy TOpIIEYKY. 3aJIe)KHO BIJ COPTY 1€ TMOKa3HUK 3HAYHO
Biipi3HsABcsA. HaOunemuii miametp MaB copT Chrystal Aubergine — 26,4 cwm, 1o
MEPEBUIIIIIO KOHTPOJIb Ha 4,2 CM 1 CKJQJIO ICTOTHY Pi3HMIIO 3 HUM. HalimeHmmit
niametp OyB y xpuzantemu copty Chrystal White — 18,7 cm.

BucHoBkwu.

Ha mincraBi mpoBeAeHUX JOCHIHKEHb MOXHA 3pOOUTH TaKi BHCHOBKH:
HAUTPUBATIIIMM TIEPIOIOM IIBITIHHS XapakTepu3yBaBcsi copT xpuzantemu Chrystal
Pink Flair — 80 nmHiB; HaliMEHINOI TUUIACTICTIO BIAPI3HABCS KOHTPOJBHUN COPT
Chrystal Pink — 4,2 ., a nHai6inbmow — coptu Chrystal Aubergine — 6,8 mr. Ta
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copt Chrystal Yellow — 6,1 mr.; copt Chrystal Aubergine dopMyBaB HaiOUIbIITY
KUIBKICTh OOKOBHMX MaroHiB 1-ro mopsaky — 6,8 mTyk, mo Ha 2,6 Ouiblie Bixg
KOHTPOJTIO.
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Abstract. The work presents an assessment of economic and biological indicators of potted
chrysanthemum varieties of foreign selection in the conditions of winter greenhouses of Venlo type.
Peculiarities of passing of phenological phases of growth and development of plants depending on
a grade are defined. The duration of the main phenological periods of varieties, as well as
biometric parameters of morphological features of peduncles and inflorescences potted
chrysanthemum depending on the variety are given. The main indicators of plant branching are
determined.
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Anomauia. Y pobomi npedcmagneno 3a2anbHi NOHAMMA KOHCMPYKMUBHO-2€02PApiuHUX
docniddicenb Yy BUBYEHHI (aKmopie Opeaniz08aHOCMi O0Uj08020 CMOKY 1 6Cb020 Npoyecy
Gopmysanns 00Wo0BUX NABOOKIE V PI3HUX NPUPOOHUX | AHMPONOSEHHUX (DI3UKO - 2eocpaiuHux
yMogax 6epxuvboi ma cepednvoi uacmunu Iloowinpos’s. Yeaca npudinena ocobrugocmsam
KOHCMPYKMUBHO-2€02PaApiunux nioxo0ie y po3ensndi 3acad 0peaHizo8aHocmi unadints onaois i ix
Gopmysanns 6 cmik i3 8pAXY8AHHAM NPOCMOPOBOL MA 4ACOB0I CKIAN080I, Y020 He 30IUCHIOB8ALOCH
paniue, 0cobIUBO NpU PO3PAXYHKAX MAKCUMAILHUX SUMPAm OOWO08UX NABOOKI8, WO CHPUSE
NIOBUWEHHIO  MOYHOCMI  IXHbO2O PO3PAXYHKY, HNOKPAWEHHIO CMAHy OOBKiLIsL ma YMO8
HCUMMEODIANLHOCMI HACETIeHHSL.

Kniouogi cnosa: oowosi sumpamu, izuxo-eeoepaghiuni ymosu, memoo, npocmoposa ma
4acosa cKk1aoosi, IpyHm, hopmy6earHs, ONAou.

Berym.

JlocmimKeHHsT IPUPOTHOTO CEPENIOBHINA Ta MPOOJIEMH MPUPOTIOKOPUCTYBAHHS
3aBkaAM  OyJI0 TPIOPUTETHUM HANpsIMOM reorpadivyHUX OCTIDKeHb. 3 dacy
BUHUKHEHHS CAMOT0 TEPMIHY «KOHCTPYKTHBHA reorpadis» ii 3aBHaHHS MOJSATaiu y
MPAKTUYHIA po3poO0Ili CKIAAHUX Ta B3a€EMOIOB’S3aHUX MPOOJIEM TMOAAIBIION
palioHaIbHOI eKCIUTyaTallii mpupogHux pecypciB...»[1]. Teopis 1 Meromosoris
KOHCTPYKTHBHOI reorpadii W JOHMHI 3aJMIIAE€TbCS Ha cTaaii (GopMyBaHHS Ta
noTpedye AeTaANbHOTO JOCTIHKEHHS W OOTpyHTYBaHHs. 3HAYHOIO MIPOIO, CKJIAIHICTh
CTAaHOBJICHHS TEOPETUYHHUX 1 METOJOJOTIYHMX OCHOB IIOJIATAE y CKIAAHOCTI M
MOJIICTPYKTYPHOCTI SIK 00’ €KTY JAOCIIXKEHHS, TaK 1 METOJUYHUX TIPUHOMIB 1 METOIIB,
SIKI BUKOPHCTOBYIOTh Yy TPOIECI KOHCTPYKTUBHO-TeorpadiyHux mociixeHb. CyTh
KOHCTPYKTUBHOTO METOAY TOJISITA€ y 3aCTOCYBAHHI BXKE 3alPOIMIOHOBAHUX HAYKOBUX
TEOPii 1 METOIIB 10 BUPIMIEHHS KOHKPETHHUX 3aBJaHb Ha MpakTuili. HaykoBuii miaxin
BBQ)KAETHCSI KOHCTPYKTUBHUM, JIUIIIE B TOMY BHITQJIKY, KOJIM BU3HAYEHO TIPOCTOPOBO-
JacoBy Opraizaiiro 00’€KTa JOCIIPKCHHS, MPOaHai30BaHO B3a€MOBIUIUB MIX
KOMIIOHCHTAMH T'€OCHUCTeM ab0 T'COTEXHOCHCTEM (T€O0CKOCHUCTEM) Ta PO3p0OJICHO

OCHOBHMI TeKCT.

Ax 3azHawae B.M. Iletnmin [4], KOHCTpyKTHBHO-TeorpacdiyHa opraHizailis
TEPUTOPIi — 11e B3aEMOTIOB sI3aHA CYKYIHICTh pealbHUX 3aKOHOMIPHHUX MPOCTOPOBO-
YacOBUX B3a€EMOBIJHOIICHh MDK HAasBHHUMH TEPUTOPIAILHUMU  CHUCTEMaMH,
NpeACTaBICHUMH Y BUTJISIAI KOHCTPYKTUBHHMX (MOJEIBHUX) PE3yJbTaTIB 13 METOIO
paIlioHaTBFHOTO MPHPOJIOKOPUCTYBaHHS Ha (OHI 30€pEKEHHS TCHEPATbHOI METH -
3a0€3MeUeHHs]  BIAMOBIAHIM  AUIAHIN  JlaHamadTHOoi  chepu  TapMOHIMHOTO
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(yHKIIIOHYBaHHS.

[{inrkoM JIOTIYHO BUIUIMBAE TBEP/KCHHS TPO Te, IO «HATypaidbHi
TCOKOMIIOHCHTH ¥ HaTypaidbHI JaHAmadTHI KOMIUIEKCH MepedynoByBaTtu ado
KOHCTPYIOBAaTH HE BapTO, iX HEOOXIJHO 3amoBifaTH, a KOHCTPYIOBATH HEOOXITHO
3MiHEHI, Yd HEBAAJIO AaHTPOINOTEHI30BaHI Ta  3aHemO0aHI  aHTPOIOTEHHI
T€OKOMIOHEHTH» [6]. Y CydacHHX KOHCTPYKTHBHO-T€OTpadiuHUX HTOCIIHKEHHSX
IOPOCTIAKOBYEThCS  €Kosoro-reorpadiunuii  abo0  TeO0eKOJIOTIYHUN  acMekT,
naHama@THOCKONOTIYHUM,  ypOaHi3amiiHo-naHamadTo3HaBuuii  Ta,  BJacHe,
(bOopMy€eThCA MOHATTA «KOHCTPYKTUBHO-TeorpadiuHmii aHais», CTOCOBHO MPUPOTHUX
YU MPUPOJHOAHTPONOTEHHUX CUCTEM. 3AeO0UIbIIOr0, KOHCTPYKTUBHO-TeorpadpiuHmii
aHaji3 TepuTopii mepeadavae po3poOKy aarOpuTMy KOHCTPYKTUBHO -reorpadiuyHux
JTOCHI/DKEHh  Ta  BU3HAYEHHS  KJIIOYOBUX  OJIOKIB  (€TamiB  JIOCHIKEHHS).
MeTo070TIHHOI OCHOBOK KOHCTPYKTUBHO-TeorpadiyHuX AOCIIHKEHb BUCTYIAIOTh
CUCTEMHUW Ta KOMIUICKCHUW TMiJXOIW, M0 3a0e3MeuyloTh TUIAHOMIPHICT Ta
MOCJIIOBHICTh JTOCHIJKEHHST TPUPOJHUX Ta AHTPOMOTCHHUX (PAKTOPIB PO3BUTKY
MEBHOI TEPUTOPIi.

Y mpoGaemaTuilli KOHCTPYKTHUBHO-T€OTpa(IiuHUX JOCHIIKEHb PO3B’A3YIOTHCS
JEKUTbKa COIIaIbHO BAXKJIMBHX 3aBJaHb. 3OUIBIICHHS CTYMNEHI0O W MacmrTaliB
AHTPOIIOTEHHOTO BIUIMBY HAa TMPUPOIHE CEPEIOBUINE 3yMOBIIOIOTH PO3BHUTOK
aKTUBHOI HAyKOBOI pOOOTH, CTOCOBHO BHW3HAUCHHS W KOHTPOJIO 33 B3aEMOJIIEIO
«MpUpOJA-TIOUHA» Ta ii HacaigkamMu (CTaH 3J0pPOB’S HACEJECHHS, HOPMYBaHHS
AHTPOIOT€HHUX HAaBaHTaXEHb, IPUPOJHUMN, F€OCKOJIOTTYHUIM MOTEHIIAI TePUTOPIi,
CTIWKICTh TE€OCHUCTEM JI0 AHTPOIOTCHHUX HaBaHTaXeHb). OKpiM TOro, TpHUBaja
Tpancopmariis  daHAmadTIB, Yy pe3yabTaTi I1HTEHCHMBHOTO Ta 3/€0UIBIIOTO
HEPAI[IOHAJILHOTO BUKOPHUCTaHHS MPUPOJHUX PECYPCIB CIOHYKAaE J0 PO3POOKH
MPUHIIUIIB 1 METO/I1B KOMITJIEKCHUX (M€0EKOJIOTTUHMX ) IPOTHO3IB.

KirouoBuM €, came KOMITJIEKCHHM MIX17] 10 PO3B’I3aHHS TaKUX CKJIQTHHX 33]1a4
SK TIPOTHO3, OCKIIbKA HEMPUITYCTUMUM € OOMEXKEHHs, JIMIIe TaTy3eBUMHU
MPOTHO3aMH,  THIy  MPOTHO3  3MIHHM  CTPYKTYpd  3€MJICKOPHUCTYBaHHS,
BOJIOKOPUCTYBAHHS, JIICOKOPUCTYBAHHS, PEKPEAIMHOTO BUKOPHUCTAHHS TOIMIO. Y
Mporeci KOHCTYKTHUBHO-TeOTpadiuHUX JOCTIIKEHh TMPOBOAWTHCS BU3HAYCHHS
3aKOHOMIpPHOCTEH (OPMYBaHHS ¥ PO3BUTKY CKJIQJHUX TEPUTOPIaIbHUX CHCTEM
«TIPUPOMA-TIOJUHA-TEXHIKA», $Ki, 3 OJHOTO OOKy, 3a0e3MeduyroTh ITiIBUIICHHS
NPOJYKTUBHOCTI CHUCTEM, PO3BUTOK MPOAYKTHMBHUX CHJI B IHTEpecax IOCTIIHO
3pocTaryux moTped HaceaeHHs. 3 1HIIOTo 00Ky, CIPSAMOBAHI Ha BUPILIEHHS 3aBaHb
0 ONTUMI3AIl B3a€EMOJII MK KOMIIOHEHTaMH TEPUTOPIaIbHUX CHUCTEM THUITY
«MPUPOIA-TIOIUHA-TEXHIKA.

BukopucTanHs aHTpOMOIEHTPUYHOTO MiJIX0Ty 3a0e3nedye po3riis] MPUPOIHU K
CepellOBUILA ICHYBAaHHSA JIIOJIMHU, SIKa 37aTHA KEPYBaTH I'€OCUCTEMOIO, BUXOIAUU 13
BJIACHUX, 3/J€OUTBIIIOT0 ETOIEeHTPUYHUX 1HTepeciB. OMHAK, HE NHUBISIYUCH Ha BCIO
«MOTYTHICTh JIIOJUHH» 3 HOBHMH TEXHOJIOTIIMH i HAYKOBOTEXHIYHUMH HOBAIlISIMH,
BOHA BCE- TaKW 3aJMIIAETHCS CKJIAJ0BOI0 T€OEKOCUCTEM, IO MiAMOPSAKOBYETHCS
3araJbHUM TPUPOAHUM 3aKOHAM 1 3aKOHOMIPHOCTSIM, XO4Ya 3pO3yMUIO € aKTUBHHUM
KOMITOHEHTOM, SIKUH CIIPOMO>KHUN BITMBATH a00 HABITH CIIPUYMHATH TPUBAJIl 3MIHH
IIPUPOAU K TAKOI.
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[IpoTsiroM OCTaHHIX AECATUIITH YITKO 3pOCTA€ HEOOXIAHICTH BUPIIICHHS 3aja4
onTUMi3ailii B3aEMOIT «JTIOUHA-TIPUPOAA» SIK HA JIOKATBHOMY YU PET10HATHLHOMY
Tak 1 Ha TI00aTbHOMY piBHI. XapakTEPHOK OCOOJMBICTIO KOHCTPYKTHUBHO-
reorpadiyHUX JOCHIPKEHh € HaMaraHHs TIO€JHATH BHUKOPUCTAHHS MPUPOTHUX
pecypciB 3 iX BIJHOBJICHHSM, 3alOBIJaHHSAM Ta TAaPMOHIMHUM TEPETBOPEHHSIM.
dopMyBaHHS KOHCTPYKTHBHOTO HAmNpsiMy TeorpadiyHuX AOCTIHKEHBb T1aJeKTUYHO
3a0e3neyye  JIKBIJALII0 MPOTHPIY MDK  TEOPETUYHUMH ¥ MNPUKIATHUMH
TOCIIKEHHSIMUA SIK CBOEPIIHOI (DOpMU TPOSIBY MOETHAHHS TEOpii ¥ MpPaKTUKU B
CydacHUX reorpadiuyHux TOCTIHKEHHAX. Y TPUBAIMX HAYKOBHUX IMOIIyKax reorpadis
OPOCTIAKOBYETHCS  JEKIIbKA TMOTJISAAIB  IIOJI0  BIJHECEHHS  KOHCTPYKTHBHO-
reorpadiyHUX TOCHIIKEHb J0 B1IOCOOJICHOTO HAYKOBOI'O JOCTIIKEHHS YU HAyKH
[1,4] ab0 BUKOpHCTaHHS KOHCTPYKTHBHO-TeorpadiuHoro Hampsmy (Miaxoay) A0
reorpadiuaux pociimkeHs [3]. OaHak, He TUBISYUCH HA 1€, 3aBXKIW 3aBIaHHS, K1
HEOOXITHO BUPIIIMTH B MPOIECI KOHCTPYKTUBHO-TEOrpadhiyHOTO JTOCTIKEHHS Oyiu
JIOCUTh 00 €MHMMH ¥ MAMNOPSAKOBYBAINChH KOMIUIGKCHOMY Ta CHCTEMHOMY
1 IXO0JIaM.

Tak, 3o0okpema, O.M. MapuHuy BH3HAYMB IIICTh OCHOBHHX 3aBJIaHb
KOHCprKTHBHo—reorpa(bquHX nocrmimxens [3]. IlpoBimHuME 13 HUX € BceOiuHE
BUBYCHHS B3a€MO3B’SI3KIB  KOMITOHEHTIB TIPUPOAM 1 MPUPOJTHOTEPHUTOPIATHHUX
KOMIUIEKCIB, TMI3HAHHS iX 1ICTOpli PO3BUTKY, TIOXO/KEHHS, BIACTUBOCTEH,
3aKOHOMIpHOCTEH (OpMYyBaHHA 1 3MIH I BIUIMBOM NPHUPOJHUX IMPOIECIB Ta
AHTPOINIOTC€HHUX YUHHUKIB Yy KOXXHOMY THPHUPOJHO-TOCIOAAPCHKOMY  PEriOHi;
po3poOKa reorpadiyHUX TPOTHO3IB 3MIH €KOJOTIYHOIO CTaHy Ta TIJATOTOBKA
MPOTMO3UIIIH 1 CXEeM MO pallioHAIbHOMY MIPUPOIOKOPUCTYBAHHIO B KOKHOMY PET10HI.

JInst cyyacHOTo eTamy pO3BUTKY reorpadiyHUX JOCHIIKEHb NMPUTAMaHHUM €
ICHYBaHHSI [JIBOX KJIFOYOBHMX TMpoIeciB audepeHuianii Ta iHTerpamii sk y cdepi
BUKOPUCTAHHS METOJIB aHamidy Ta o0OpoOKku BuxigHOi iHOpMaIii, Tak i
dbopMyTIOBaHHI HAYKOBUX pe3yJbTaTiB AOCHIKeHHS. TpuBajie MPOBEICHHS
KOHCTPYKTUBHO-T€OTpaiuyHNX  JOCHIPKEHb, JIUIIE  IMIJKPECTIOE  MOXKIUBICTh
BUJIOKPEMJICHHSI KOHCTPYKTHUBHOT Teorpadii sk Hayku. Big 4yacy cBOro BUHUKHEHHS i
70 ChOTOJHI, 3aBIAHHS KOHCTPYKTHBHO-T€OTpadiuHUX IOCHTIKEHb MOJATAIOTh Yy
HAaCTyITHOMY: pO3poOKa HAayKOBHX IMPOTHO3IB BH3HAYEHHS MOTpeO rocromapcTBa B
MPUPOJTHUX pECypcax, MOJAbIIe iX BUSBICHHS Ta paIliOHAIbHE BHKOPHUCTAHHS,
BUBUYCHHSI TEPEIyMOB BHHUKHEHHS CTUXIMHUX NPUPOJHMX SBHUII, IX aHami3 Ta
po3poOKka eheKTUBHUX METOIB 3aXHUCTY BiJ] HETAaTMBHUX BIUIMBIB; 3a0e3MedYeHHs
paliOHANBHOTO NPUPOAOKOPUCTYBAHHA ¢ TMONIYK ONTHUMAaNIbHO €(EKTHUBHOIO
PO3MIIIEHHS BHUPOOHMIITBA; HOPMYBAaHHS AHTPONOTE€HHOTO HaBaHTAXEHHS Ha
reorpadiude cepenonuiie; (QyHKIIOHATbHE 30HYBaHHS a00 paillOHyBaHHS Ha OCHOBI
KOMILUIEKCHOT'O aHaJli3y Ta OLIIHKUA TePUTOPIi.

Ha cywyacHomMy erami [OOMIOBHII CTIK BUBYA€ThCSA, B OCHOBHOMY, Ha
TIAPOJNIOTIYHOMY MIATPYHTI TOMY, SK TPABHIO, HOTO PO3paxXyHKOBA BEIMYMHA HE
BIAMOBIZAE€ ICTHHI Ta Jae€ 3aHKEeHl a0o0 3aBMIlEH] 3HAueHHA. BigMiueHe
MOSICHIOETBCSI HE BpPAaxXyBaHHSM  y PO3PAXyHKOBO — TEOPETHUYHUX CXEMax
MIPOCTOPOBO —YaCOBUX ACTICKTIB, SIKI BiAOYBaIOThCS y JaHAmadTax Ta MPUPOTHO —
TEPUTOPIAIBHUX CUCTEMAX, IO € CKJIaJJOBOIO PIYKOBUX OaceiHiB.
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OcCHOBHUI HampsiM JTOCHIJI)KEHb OPraHi30BaHOCTI AOIIOBOTO CTOKY, Ha HaIly
TYMKY, € KOHCTPYKTHBHO-TeoTpadiuHui MiIXij, TaK K BiH BKIIOYAE TTPOCTOPOBO—
94acoBl 3MIHHU, SIKI MPOXOMITh Y MeXax OaceHiB pik. [IOHATTS «KOHCTPYKTHBHUI
BUHHKJIO Y TMPUPOJIO3HABYMX HayKax y cepeauHi XIX CT. Ha MO3HAYEHHS TOTO, IO
CTAaHOBUTh OCHOBY 4orocb. [lpm 1bOMy, HAyKOBUW MiAXiJ] BBAXKAETHCA
KOHCTPYKTUBHUM Y BHUNAQAKy TPEACTABICHHS CKJIAJ0BHX 3ac00iB MPOCTOPOBO—
4acoBO1 OpraHizailii 00’€KTa JOCHiIKEHb, 1110 Ma€ MICLIe Y HalIoMy BUMaaky. Hamwu
3apONOHOBAHO  MOJENb (CXeMy), 3a JOTOMOIOI0 SIKOT 3A1MCHEHO MPOCTOPOBO—
4acOBUHM MpOIEC OPraHi30BaHOCTI JOIIOBOIO CTOKY Ha OCHOBI KOHCTPYKTHBHO—
reorpadiyHux 3aca.

KoncTpykTuBHO-Teorpadiuni TOCTIHKEHHS BKJIIOUYAIOTh: TEOPETHYHI MiAXOIU
Ta pPO3pOOJICHHS METOAIB PO3PAaXyHKY JOIIOBUX BHUTPAT BOIHU; YIOCKOHAJICHHS
ICHYIOUMX TIPOCTOPOBO — 4YacoOBUMH 3MiHamu, 110 BigOyBatothcsi B IITC;
TEpUTOpiaIbHYy  OpPraHi3aIlil0  epo3iHHO—HEOC3NMEeUHNX 3eMellb, 3aCTOCYBAHHS
3aIPOIIOHOBAHUX METOJIIB PO3PaxXyHKY IIPH €po3iiiHId HeOe3MeYHOCTI 3eMellb Ta
1HIIIE, 110 1 BAKOHAHO HAMH.

[Ilogo  KOHCTpYKTHBHO-TeorpadiyHUX  AOCHIIKEHb, TO I1X OOMEXKYy€
KOHCTPYKTUBHUHN MiAX1M, SKUM yrepie 3anpononyBaB [.I1.I'epacumoB, 3a3HaumBIm,
0 Y JOCTIKCHHSIX KOHCTPYKTHBHO — T€Orpa(piqHOr0 HAMPSIMKY JJIS YCHIITHOTO
BUPIIICHHA AaKTyaJbHUX MpoOsieM MOTpiOeH HOBUM IIMKJI HAyKOBUX PO3pOOOK, BiA
dbyHAaMEHTAIBHUX, CIIPSIMOBAHUX Ha MOIIYK OCHOBHHMX 3aKOHOMIPHOCTEH OyJ0BU Ta
PO3BUTKY BHUKOPHUCTOBYBAaHHUX TI'€OCHUCTEM JI0 KOHCTPYKTOPCHKHX, IOB’A3aHUX 13
PEKOHCTPYKIIIE0O Ta KOHCTPYIOBAaHHAM HOBHUX. [IOHATTS KOHCTPYKTHMBHO —
reorpadiyHoOro miaxoay IMOB’s3aHE 13 MPAKTUYHOIO CIPSIMOBAHICTIO Ta MPUKJIATHUM
XapakTepoM JOCII/DKEHb 1 BHMAara€e sk HAyKOBOTO aHalli3y, TaK 1 MependadeHb
PO3BUTKY CTaHy TEPUTOPIMA,YHACIIIOK (YHKIIIOHYBAaHHS aHTPOIOIN€HHUX 3MIH 13
METOIO0 IMOKpPAIEHHS IPUPOJOKOPHUCTYBaHHS [1].

OCHOBY KOHCTPYKTHBHO-TEOTrpa(piyHOTO JOCTIKEHHS CKJIAJa€ MOJICIIbHE
YTBOPEHHsI, SIKE BIIOOpakae 3aKOHOMIPHOCTI MPOCTOPOBO-4aCOBOi oOpraHizarii
BOJTHOTO 00’€KTa Ta 3 WOTO JOMOMOTOIO 3IIMCHUTH OI[IHKY TPABMJIHHOCTI 3HAHB MPO
BIIMOBITHI BJIACTHBOCTI, SIBUINA, IPOIIECH, SIKI HA HHOMY 1 3 HHM BiZOYyBalOThCH.
AHTpOIIOTeHHI 3MIHM HAaKJIaJalOTh IEBHI OOMEXEHHS Ha 00 €KT KOHCTPYKTHBHO—
reorpadiuHux JochimkeHb. llpu 1pOMY, NPOMOHYIOTH BPAaXOBYBAaTH CKJIAIHI
IPUPOJIHI Ta MPUPOJHO—AHTPONOTeHHI Ta I1HIN JaHAmadTHI yTBOPEHHS 13
eJeMEeHTaMH COI[I0EKOHOMIYHOI cepH, 110 ICHYIOTh Y IPUPOJIHO — AaHTPOIIOTEHHOMY
cepenoBulil peanbHux cydacHux ctaHiB [ITC piukoBux OaceiHiB [2].

O06’exToM reorpadgiyHOTO JOCIIIKEHHS KOHCTPYKTHBHOI reorpadii Moxe OyTH
mobuii  pparmeHT reochepu. Y KOHCTPYKTUBHO-TEOTpaiyHUX JTOCIIIKEHHSIX
BUKOPUCTOBYIOTH METOJIOJIOTTYHI MPUHUMUINA KOHCTPYKTUBHO-TeorpadiyHuX 3HaHb,
a caMe: Ti3HABAJIBHUI OMUC, 10 0a3yeThcs Ha 300pi Ta yHNOpSIKYyBaHHI OOpOOKH
TaHuX; MOP(HOMETPUIHHN aHAITI3, SIKUW JJa€ MOKIIMBICTh OTPUMATH JaHi 13 PO3MOALTY
dhopMm Ta 00’€KTIB y IPOCTOPI HA OCHOBI IPOCTOPOBO- YAaCOBOI MOBH; I'€HECTHUHHM
aHami3, SAKUH Ja€ MOXKIJIUBICTh YCTAHOBUTH 3aKOHOMIPHI TPUYUHU 3B SI3KIB
PO3MIIIEHHsI 00’ €KTIB B yMOBaX aHTPOTOTEHHOTO BIUIUBY; YaCOBUW THIT TIOSICHCHHS
Ta TEHETUYHUW aHai3, OCHOBAHWX Ha A0OCTPAaKTHUX MPHUMYIIEHHSX MPO XapakKTep
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MPOIIECIB  pPeaJbHOr0 CBITY; (YHKI[IOHAIBHUM Ta EKOJIOTIYHUN aHaji3,Io Jae
MOXJIUBICTh TIOSICHEHHS B3a€EMHHX 3B’S3KIB TEPUTOPIA YW OO0 €EKTIB IO
pO3TIIsAatoThCs [6].

['eorpadiuna mociaigHUIIbKA KOHCTPYKINiSI CIPUSE BUCBITICHHIO reorpadivHuX
puc 00’ekTa, HOTO MPOCTOPOBICTh, KOMILUIEKCHICTH, IIJICCIIPIMOBAHICTh Ta IHIIIC.
KoHcTpykTuBHO-TeOrpadivuai JOCTIHKEHHS B OPraHi30BaHOCTI JIOMIOBOTO CTOKY, Ha
BIIMIHY BiJl TiAPOJIOTIYHHUX JOCTIIKEHb , MAI0Th MOMJIMBICTh OTPUMATH KIJIBKICHI
XapaKTePUCTHUKH, SIKI OMMCYIOTh T1IPOJIOTIYHI SIBUILA Ta TIPOIIECH Y HAUOIMIKIOMY Ta
BiJIIaJICHOMY MailOyTHbOMY, Ha OCHOBI aHaji3y MUHYJIOTO Ta TEMEPIIIHhOTO CTaHy
BOJTHOTO O0’€KTY 13 BpaxXyBaHHSIM MPOCTOPOBO- YACOBOI 3MIHW JaHAmMA]TIB, IO
B1IOYBAIOTHCS K Y PE3yibTaTl MPUPOIHOI €BOJIONII, TaK 1 IMiJl BILIUBOM JIFOJICHKO1
JISIBHOCTI.

TiapKkM KOHCTPYKTHUBHO—TeorpadiuHi MiAX0IU € KOMIUIEKCHOIO HAyKOM0, sIKa J1a€
MOXJIUBICTh 3’€HYBaTH TEOPETHYHI IOCTIDKCHHS B 001acTi Tiaposorii cymm i3
pIIICHHSM TMPAKTUYHHUX 337a9 Yy [UIAX 3a0€3MedeHHs PI3HUX Talxy3edl HapoIHOTO
rocrofapcTBa Ta, y TMEpIIy depry, OyAiBEIbHOTO TMPOEKTYBaHHS 1 BOIHOTO
rOCIo/IapCTBa.

Y moBHOMYy 00’€Mi , TUTBKM KOHCTPYKTHBHO-Teorpadiuni 3acamu B 00JacTi
OpraHi30BaHOCTI Ta PO3PaxyHKy JOMIOBOIO CTOKY BKJIIOYAlOTh BH3HAYCHHS
XapaKTEPUCTHK CTOKY BOJH, OMNAJiB, BUIAPOBYBAHHS, BOAHOTO OajaHCy, JUHAMIKH
BOJIHUX Mac, p&KUMY IPYHTOBHX BOJI, BOAHO—(I3UYHUX BIACTHBOCTEH IPYHTIB TOIIO,
13 BpaxyBaHHSIM IIPOCTOPOBO—YACOBUX 3MiH.

OTpuMaHi Ha OCHOBI JIOCHI/DKEHHS KOHCTPYKTHBHO-TeOTrpadpiuyHUX 3acaj
OpraHi30BaHOCTI JOIIOBOTO CTOKY JaHI MOKHA BUKOPHCTOBYBATH I 3aJ0BOJICHHS
3aMUTIB KOMyHAJIBHO—TIOOYTOBOI'O Ta TIPOMKCIIOBOTO BOJOIIOCTaYaHHs, 3a0€3MEYCHHS
BOJIOIO CIJIbCHKOTO TOCTIONAPCTBA, EHEPTETHKH, BOJHOTO TPAHCIIOPTY TOIIIO.

3Ha4Hy POJIb TPAIOTh JaHI JIOMIOBOTO CTOKY MPHU OYIIBHMIITBI 3aJI3HMYHUX Ta
acabTOBaHUX JOPIr (pPO3paxyHOK MOCTIB Ta BOJOBIJIBIAHUX OTBOPIB), OCOOJIHMBO
pO3po0Ka IPOEKTIB 3aXHCTy BiJI IMABOJKIB, OIlIHKA SKOCTI Bomu. Ilpm po3poOi
PI3HHX HApPOIHOTOCHONAPCHKUX TPOEKTIB, K1 TMOB’s3aHI 13 BOJOKOPUCTYBAHHSM,
3aBIM TIOCTA€ TUTAHHS HE TUIBKA TIPO KITBKICTh BOAW Yy JAHOMY BOJHOMY 00’ €KTI
3a pi3HI IHTEpBaAJIM Yacy, aje 1 HOro rapaHTOBaHUX BEJIMUMHAX, sIK1 3a0€31eUyIOTh He
TIIBKA TOCHOJAPCHKI MOTpeOM Ta 3aXHMCT PI3HUX CHOPYJ BiA 3HUILNEHHS, MPOTE 1
30€pEKEHHS SIKOCTI BOJW y PI3HUX BOJHUX 00’€KTax. Yce I1e MOXKHa 3I1MCHUTH
TUIbKA Ha OCHOBI Ta 13 BUKOPUCTAHHSIM KOHCTPYKTHBHO-TeorpadiuHuX 3aca.
[TounHaroun 13 MEPIIOrOo CTOpIYYS Ta [0 HAIIUX JHIB 30UIBIIYETHCS KIIbKICTh
MOCIBHUX IUION[ 3a PAaxXyHOK OCBOEHHS mpupoaud. XIX cropiyds CHpHUsIIo
PO3IMIMPEHHIO BUKOPUCTAHHS 3€MeNb TiJ CUIbCHKOTOCIIONApChKe 3HAYCHHS 3a
paxyHOK BUPYOyBaHHS JIICIB, PO30PIOBAHHS CXUJIOBUX MOBEPXOHb, OCYIIEHHS OOJIT
Ta JIyKiB, 3HUIICHHS YarapHUKIB TOIIIO.

VY 3B’sA3Ky 13 IPOrpeCcyOurM aHTPOMOTCHHWM HABAaHTAXEHHSM Ha JOBKULISA
3HU3WJIACh TPHUPOAHS  37aTHICTH JaHAmMA(TIB 10 TPOAYKTUBHOTO  CTaHy
¢ynkmionyBanHs. 1li 3MiHH 13 pOKY B piK HapOIIyBaJIKCh y MPOCTOPI Ta Yaci, xo4da
TeMmu iX Oyiud pI3HUMH, B 3aJI€KHOCTI BIJ TOTped ACP>KABHU,TUIYy 1 TEHE3UCY
naHamadTy, HOro MICIIE3HAXOKEHHS, 0COOIMBOCTEH Ta iHINEe. Bu3HaueHHS Takmx
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3MIH Ta iX ypaxyBaHHS MOXHa 3J1MCHUTU TIIBKM Ha KOHCTPYKTHBHO-TeorpadiuHiii
OCHOBI Ta BpaxyBaTH II€ BCE TPHU OPraHi30BAaHOCTI JOMIOBOTO CTOKYy Ta HOTO
PO3paxyHKOBHX BEITMIMHAX.

BucnoBku: TEOPETUKO—METOA0IOTIYHOIO OCHOBOIO  KOHCTPYKTHBHO-
reorpaiyHUX JOCIIDKCHh OPraHi30BaHOCTI JOIIOBOTO CTOKY € KOHIICHIisS
B3a€EMO/IIT CyCHIJIBCTBA Ta MPUPOJIH, SIKI MEPEIUTITAIOTHCS MK COO0I0 y MPOCTOpPI Ta
9aci IPUPOJTHKUX Ta AHTPOIIOTCHHHUX CKIIAJJOBUX CHCTEM.

CyuacHa ctpykrypa IITC 13 nanamadramu chopmyBasiacs y 3B’sI3Ky B3a€MO/II1
yCiX mnpupoaHux (akTopiB Ta aHTpOMOreHHux 4YuHHUKIB [7]. ITlomboBi
naHamadTo3HaBul JOCHIKEHHS. Jald MOXJIMBICTh BHSIBUTH, IO PiUIS TIEpeBaXkae
y CUIbCHKOTOCTIOIAPCHKUX YT1AX, 301IBIIMIACE PO3OPAHICTh CXUIIIB, 3MEHIITUINCH
IJIOINII KOPMOBHX yTi/ib, @ TOMY 1 PO3MIUPHINCH Tpoliecu eposii. [lopiBHIOIOUYM
nanamadTHi kapTu 3a 50- piyHUN Ta OUIBIIMEN MEpion Yacy MOXKHA BIAMITHUTH, IO
nanamadTH  3a3HANM  3HAYHMX ~ TpaHcopMamiii  yHACHiJOK  3pOCTar0uoro
AHTPOIIOTEHHOTO BIUIMBY 32 PAXyHOK CUIBCHKOTOCIIOIAPCHKOTO BUKOPUCTAHHS.

[TopiBHSATBEHUN KOHCTPYKTUBHO-TEOTpaGiuHUN aHai3 mporecy TpaHchopMmairii
naHAIadTIB Ta OCOOTMBOCTEN OPraHi30BaHOCTI HA HUX JIONIOBOTO CTOKY JaB 3MOTY
MIPOCTEKUTH 3MIHU MPUPOTHUX KOMIUIEKCIB, K YHACTIIOK X IPUPOTHOTO PO3BUTKY,
TaK 1y pe3ynbTaTi aHTPONOTCHHUX YMHHHUKIB, SKI MAaOTh TEHCHINIO 0 MOCHICHHS
ix BmmmBy [5]. ¥ cydacHHMX yMOBax MOXKHA Mepea0aduTH, M0 Yy MEPCIEKTHUBI
30UIBIIATRCS  TIOIII OPHHUX 3€MeJb, 3pOCTe€ BUPYOKa JIICIB, MOXKEXKi, OYIBHUIITBO
pI3HOTO POy JAOpIr, ypOaHizailis TOIIO, SIKI 3MIHIOIOTh YMOBH OPraHi30BaHOCTI
MaBOJIKIB Ta iX pO3paxyHKOBI BETMYUHH.
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rain floods. A new method of calculating the maximum rain runoff has been developed and
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environment.
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GRAIN’S QUALITY OF WINTER WHEAT DEPEND ON THE
CONDITIONS AND DURATION OF STORAGE
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Resume. The results of influence of duration and conditions of storage on the technological
properties of winter wheat grains are presented.
Key words: Winter wheat, storage, duration of storage, technological properties of grain.

Introduction.

The grains of the winter wheat had a leading place in the grain balance of
Ukraine [3]. The main tasks for the future are to increase production and improve the
quality of the grain on the base intensification. Increase volume of production and
harvesting of grains of different crops is fundamental condition to supplies of peoples
by foods, seeds, industrial by raw materials, animal by fodder and creation of state
reserves [2].

Only a small of the wheat grains from the manufacturer comes to individual
consumer and more of them were stored or processed. We can improve productivity
and dramatically increase the grains harvest, but not get the desired effect, if at
different stages of promoting the product to the consumer will be great loses of
weight and quality of products [1]. According to the International Organization for
Food and Agriculture (FAO) annually losses of grains and grain products were 10 to
15 % [5].

Reducing losses quality and quantity of wheat grains at the storage were
considered as the most important ways to reduce food shortages [4].

The purpose of researches were to study of varietal characteristics, duration and
conditions of storage of winter wheat grains on their technological properties.

Materials and methods.

The samples of winter wheat grains of varieties Perlyna Lisostepu and
Myronivs’ka 65 were used in the investigations. Analyses of wheat samples were
carried out on the department of storage, processing and standardization of crops of
National University of Life and Environmental Sciences of Ukraine in the 3-time
repeatability’s. The object of researches were the quality of wheat grains of varieties
as a result long-term storage in controlled temperature condition (5 to 10 °C). Control
was quality of grains of winter wheat these varieties during storage in unregulated
conditions.

In the experimental samples of wheat before storage and after 1, 3, 6, 9, 12
months determined indicators of quality: 1) humidity; 2) grain unit; 3) vitreous of
grain; 4) quantity of gluten; 5) quality of gluten; 6) number of falling.

Results.

Humidity 1s the main factor that influences on the intensity and direction of
physiological-biochemical processes during grain’s storage. Wheat grain was keeping
with moisture from 13.0 till 14.5 % so without exceeding of the critical humidity
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(Fig. a).

The moisture samples of wheat grain varieties Myronivs’ka 65 and Perlyna
Lisostepu slight changes during of storage in the both temperature regime. However,
it should be noted certain objective laws. At the beginning of storage (up to 3
months) in both cases humidity decreases slightly and then (up to 12 months)
increases. The dynamic of humidity change was same in both regimes, but its
fluctuations in regulated regime was less.

The grain unit changing of the wheat grains that storage presented on Fig. b. As
shown, this index changed insignificantly. Regime of storage was not affected on the
grain unit. It is explained by closely linked humidity of grain with quality index grain
unit. Humidity of grain was within critical and don’t significant fluctuations,
therefore grain unit was not changed also. Grain’s vitreous during one year of storage
was not recorded significant changes (Fig. ¢). A slight increase this index noticed at
the beginning its storage that explains by passing postharvest ripening, but not all
varieties.

Grain’s vitreous increased as a result biochemical processes that formed
composite substances (proteins, fats). In the aggregate, rate of grain’s vitreous was
quite low. But quantitative changes of this index was not affected depend on the
regimes of grain storage.

The quantity and quality of gluten is depending on variety and growing
conditions. As can be seen from Fig. d, depends on quantity of gluten, samples of the
wheat grains differed not significantly. Least gluten content had sample of grain
variety Myronivs’ka 65 — 21.6 %. N.S. Berkytova and I.A. Swedova affirm that
during post-harvest ripening in the first 30 days after harvesting and in the following
terms (2 — 3 months), the quantity of gluten essentially does not change.

Increasing quantity of gluten during period of storage the most to both
experimental varieties was 0.5 %. But, it should be noted that in controlled conditions
during storage, this index was more stable and almost unchanged, that characterizes
this regime of storage is more favourable to maintain grain quality for a long time.

Quality of gluten in Ukraine, unlike other regions of the world is essential. This
is due to the fact that Ukraine is very widespread corn bag that in some years,
damaging up to 20 % of harvesting grains. Maximum allowable level of damaging is
in the range 2-3 %.

The quality of wet gluten during storage improved (Fig. e), it has become more
elastic, although these changes in both studied samples of grain of winter wheat were
not great and were an average of 2 units VDK. Controlled conditions of storage made
for to the strengthening of the gluten and unregulated — relaxation.

Autolytic activity of flour of normal quality was low and does not influence on
the quality of bread. When harvested grains in rainy weather possible their
germination. In these grains increased activity of enzyme, especially a-amylase.
Starch transferred to dextrin and then to sugars. In this case, baking properties of
flour is degenerate. Bread made from this flour has sticky with cavities crumb and
dark-coloured crust.

The lowest falling number during two years of investigated had variety Perlyna
Lisostepu — 181 s (Fig. f).
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Fig. Indexes of grain quality: 7 Unregulated temperature regime Myronivs'ka 65
a) humidity; b) grain unit; c) vitreous; gRegulated temperature regime Myronivs'ka 65
d) quantity of gluten; e) quality of

B Unregulated temperature regime Perlyna Lisostepu
gluten; f) the number of falling

LI Regulated temperature regime Perlyna Lisostepu
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The high falling number of wheat grain promoted to low baking properties.
Bread was pale, strong to heat and with low volume. This is grain need increased
activity amylolytic enzymes. During the storage we observed in both the
experimental samples of wheat grain general trend to increase the falling number.

However, it should be noted that the samples of wheat grain variety
Myronivs’ka 65 values of falling numbers were high enough already on the start of
storage (259 s) and after 12 months of storage increased to 291 s and 266 s,
depending on the regime. Such high rates of falling numbers indicate that dough from
this grain would be "tight" of gluten and as a result obtain bread with low volume. In
general, it should be noted that the value of index falling number more stable and low
during storage in controlled regime but with unregulated and therefore we can
conclusion that this regime promotes to better preserve indicators quality of grain.

Conclusions

1. Changes that occurs in the wheat grains during the storage depends on the
initial quality. Thus, in the grain samples of wheat variety Myronivs’ka 65, that had
weak gluten during the storage in uncontrolled conditions they deteriorated. This is
carrying out to deterioration of baking properties, decreasing absorption capacity and
dough diluted. Such, this is grains best kept in the cooling state (index of quality
VDK more stable during the year).

2. The long term storage of grains should be used adjustable temperature
regime, since in this case quality indicators of grains remain more stable than in the
other regime.
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Tlozaxopenese nioacusnenus nueHuyi 03umoi niosuwye eqhekmueHicmos HecenHs 000pus ma
suxopucmanus pooiwouocmi Ipyumy. Ilposedenns nozaKopeneeoco NIONCUBLEHHS A30MHUMU
0obpusamu ma Kpucmanonom ocobaueum, 0OYMOBNIOE 3HAUHI 3MIHU V GEIUYUHI YPONCAUHOCHII
nuenuyi o3umoi. Haulbinowuili npupicm éposicaro ompumano 3a enecenuss Nys+ N3otxpucmanon na
nouamky 6uxody 6 mpyoxky + Kpucmaion y aszi Koaocinmus —2,4 m/ea, 3 8i0n08iOHO GUCOKUMU
NnoKasHuUKamu sKkocmi 3epua, emicm 0inky — 13,9 %, «cupay kaetikosunu — 28,6 %.

Knwouoei cnosa: nuwenuys oszuma, 0obpuea, azomui 000pusa, ypooicail, sKicmbv, OLIOK,
“cupa” kneuxouna, IpyHm.

Bucoki Bpokai o03uMO1 TIIEHUIN TPsIMO  3ajJeXaTh BiJ 30amaHCOBAHUX
no3 BuecenHs NPK Ta wmikpoememenTtiB. OCHOBHMM YHMHHUKOM CTaOUIBHOTO Ta
pPEHTa0ebHOI0 3€PHOBUPOOHUIITBA € BIPOBAKCHHS 1HHOBAIIMHUX COPTIB O3WMOI
MIIIEHHUII 3 TEXHOJIOTISIMM BUPOIIyBaHHS, 110 BiJMOBIIalOTh TOTpedam copty [1-2].

BaxxnmBUM KOMIIOHEHTOM PO3POOKU CUCTEM KUBJIEHHS POCIUH € 3aCTOCYBAaHHS
CKJIAJIHUX KOMIUICKCHHX (Pi1310JI0T1YHO 30a7aHCOBAHMX IMpernapaTuBHUX GoOpMm.
Benuky yBary ciifi NpuIiIsiTd CTBOPEHHIO Ta BUKOPUCTAHHIO KOMIUIEKCHUX JI0OpUB
JUISL TI03aKOPEHEBOI0 MiHKUBIICHHS, 110 JIa€ 3MOTY 3HAYHO I1JIBHMIIUTH KOEDIIi€HT
3aCBOEHHSI TIO)KUBHUX PEYOBWH i 3HU3UTH HAIXOHKCHHS TOKCUYHUX PEUOBUH Yy
HaBKOJIMITHE cepefoBuiie [3]. BUMorm 1o eneMeHTIB KWUBIICHHS 3MIHIOIOTHCS HE
TUIBKH BIATIOBITHO JO COPTOBUX OCOOJMBOCTEH, a W 3ajekHO Bix (a3 pocTy Ta
PO3BUTKY 03WMOi MieHUIll. MiHepadbHE >KUBJICHHS POCIMH Ma€ TakKoX OyTu
30aaHCOBAaHUM 3a e€JeMEHTaMH 3 OOOB’SI3KOBUM ypaxyBaHHSM TPYHTOBO-
KJIIIMAaTHYHUX OCOOJIMBOCTEH KOHKPETHOTO PET10HY BUPOIIyBaHHA [4-5].

JIist ABUINIEHHST YPOXKAWHOCTI Ta MOKA3HUKIB SKOCTI 3€pHA MIIEHHUIl 03UMO1
HEOOX1IHE TIPOBEJEHHS I03aKOPEHEBOTO MiMKUBIECHHS Nis +Ns3o (aMiaduHOIO
ceniTporo) Ta Kpucramonom ocoOnuBuUM B 1031 1 Kr/ra Ha moyaTky ¢a3u BUXOIY B
TPyOKy, Y (pa3i KOJIOCIHHS.

[pyHT  jgocmigHoi  JiNAHKM — —  JIy4HO-YOPHO3EMHHMM  KapOOHATHMIA,
rpyOOINHMITyBaTO-JICTKOCYTJIMHKOBUA Ha JICCOBHJIHOMY CYTJIMHKY. 3a0e3NeUeHICTh
pociuH a30ToM Ta (pocopoM cepenHs, KaaieM HU3bKa. JlOCTiKEHHS MPOBOINUIUCH
3araJbHOMPUUHITHMHI METOJIAMHU.
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PesynpTaTaMu JOCHIPKEHHST BCTAHOBJICHO, IO HaWOUIbIIA BpPOXKAWHICTh
MIICHUI 03UMOi copTy “MupoHiBcbka—61", 3 BIANOBIIHO BUCOKMMH IOKa3HHUKAM
BMICTY OLIIKY 1 «CHPOi» KJICHKOBUHHU BiaMiueHa y BapiaHTI Nas +N3p + KpucTanon Ha
MOYaTKy BUXOAY B TPyOKy + KpHUCTaJoH y (pa3i kosnocinHs (tadbmuus 1,2). BianosigHo
MOKa3HUK BPOXKAMHOCTI CTAaHOBUB — 5,51 T/ra, 3 BIAMOBITHO HAWOLIBIITUM IPUPOCTOM
70 KOHTpoJito- 2,4 T/ra, JEI0 MEHIIUI MPHUPICT BpOXKAark 3€pHA MIICHHUII O3UMOi
orpuMaHo y BapiaHTi Ngs +N3p + KpHUCTaJIOH HAa TOYATKy BUXOOYy B TPYyOKy —
2,25 1/ra.

Tabamnus 1
Bruius azoty Ta Kpucrajiony 0co0J1MBOro Ha BMicCT OiJIKY B 3€pHi NIIeHHUIII

03uMOi, %
[Tpupict, %

70 KPUCTAJIOH HA | KPUCTAJIOH
KOHTPOJTIO | TIOYaTKy BUXOAy | Y ¢asi
, % B TPYOKY KOJIOCIHHS

BapianT nocininy

[E—
S| r:
5| buok, %

be3 no0puB (KOHTPOIIH)

KonTpoJib + Bosa 10,3 ] 3,3 0,1

Ny4s paHo BecHO noBepxHeno | 11,0 | 4,6 0,8

N4s paHO BECHOIO MTOBEPXHEBO
+KpHUCTaJIOH Ha MTOYaTKy 11,3] 5,2 1,1 0,3
BUXOJY B TPYOKY

N45 paHO BECHOIO IIOBEPXHEBO
+ KpHCTaJIOH Ha

NIOYaTKy BUXOAY B TPYOKy +
KPUCTAJIOH Y (a3l KOJIOCIHHSA

12,31 5,8 2,1 1,0

N4s paHO BECHOIO MTOBEPXHEBO
+ N3p Ha TOYaTKy BUXOAY B 12,3 | 5,7 2,1

TpyOKy

N4s paHO BECHOIO TIOBEPXHEBO
+ N3 Ha TOYaTKy BUXOAY B
TpyOKy + KpHCTaJIOH Ha
NOYaTKy BUXOAY B TPYOKY

12,5] 6,7 23 0,2

N45 paHO BECHOIO IOBEPXHEBO
+ N3 Ha TOYaTKy BUXOAY B

TpyOKy + KpUCTAJIOH HA 139 7,6 3,7 1,4
MOYaTKy BUXOAY B TpYOKy +
KPUCTAJIOH Y (a3l KOJOCIHHS

HIPys,% 0,63

VYpoxaitHiCTh Y BapiaHTax KOHTPOJIb, KOHTPOJIb + BOJIa CTAHOBHJIA BiJIMIOBIIHO —
3,11, ,3,2 t1/ra. HaiiBumuii BMicT OUIKY Ta “‘CHpOi’ KJICMKOBUHHM B 3€pHI IIIEHUIII
03UMOi copTy “MupoHiBcbka—61"" BimMiueHUH y BapiaHTi Nas +N3p + KpuUCTaloH Ha
MoYaTKy BHXOAYy B TpPyOKy + KpucTaloH y (a3i KOJOCIHHS, SIKHH CTaHOBUB
B1IOBIIHO — 13,9 % 1 28,6 %, 3 BUCOKMMU NTOKa3HUKaMU 300py OLIKY M KJIEHKOBUHU
—0,76 t/ra1 1,57 1/ra (Tabaums 1,2).
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Taoanuga 2
Bnums azory Ta KpucraaoHy 0co01MBOI0 Ha BMICT «CHPOD» KJIEHKOBHHHU B
3epHi 03uMOI nmumennui, %

< % [Tpupict, %
S| o 3 i) KPHMCTAllOH | KpHUCTa-
Bapiant nocininy 3 g g % © | KOHTPOJIIO | HA MTOYATKY JIOH
S = , % BHXO.Y B y dasi
§ 5 S TpyOKYy | KOJIOCIHHSA

be3 1o6puB (KOHTPOJIB) 18,8 5,8
KonTpoas + Bosa 19,4 6,2 0,6
N4s paHo BecHOIO noBepxHero | 21,4 8,9 2,6
N4s5 paHO BECHOIO IOBEPXHEBO
+KPHUCTAJIOH HA IOYATKY 22,5 10,3 3,7 1,1
BUXOJY B TPYOKY
N4s paHO BECHOIO TOBEPXHEBO
" KpHCTAJIOH Ha 257 | 122 6,9 3,2
MOYaTKy BUXOAY B TPYOKy +
KPUCTAJIOH Y (a3l KOJIOCIHHS
N4s5 paHO BECHOIO IOBEPXHEBO
+ N3p Ha TOYaTKy BUXOAY B 24,5 11,4 5,7
TpyOKy
N4s5 paHO BECHOIO IOBEPXHEBO
+ N3p Ha TOYaTKy BUXOAY B 25.7 13,7 6.9 1.2
TpyOKy + KPHCTaJIOH Ha
OYaTKy BUXOAY B TPYOKY
N4s paHO BECHOIO ITOBEPXHEBO
+ N3p Ha MOYaTKy BUXOy B
TPYyOKYy + KpHUCTAJIOH Ha 28,6 15,7 9,8 2,9
MOYaTKy BUXOJY B TPYyOKy +
KpUCTAJIOH Y (ha3l KOJIOCIHHS

HIPy5,% 1,24

PesynpTatu mocnimpkeHb CBimYaTh MpPO Te, IO JEHI0 MEHII MOKa3HUKU BMICTY
OlIKy # ‘“‘cupoi”’ KIEHKOBHHHU, OTpUMaHO y BapiaHTi Nis +N3p + KpHCTaloH Ha
MOYaTKy BUXOAY B TPYOKYy, siki cranoBuiu 12,5 % 1 25,7 %, BiIMOBITHO MOKA3HUKH
36opy — 0,67 1 1,37 1/ra (tabmuus 1,2). Bmict Ouky y BapiaHTax KOHTPOJIb,
KOHTpOJb + Bojaa craHoBuB 10,2 %, 10,3 % (Tabauns 1), a BMICT KJIEHKOBUHU —
18,8 %, 19,4 % (Tabnuus 2).

Otxe, s MABUIIEHHS SKOCTI 3€pHA PallOHOBAHOTO COPTY IIIEHUII O03UMOL
“MupoHiBCbKa—61"" TOIIBHO MPOBOUTHU MO3aKOpEHEBE MiIKuBIeHHS KprcTaionom
ocoOnuBUM (103a 1 Kr/ra) cymicHO 3 a30THMUMU A00puBamMu B 71031 Nas +N3o y dasi
KOJIOCIHHSI.

BuchoBku.

[IpoBenenHs: mo3akopeHeBOro mijkuBieHHs Kpucraionom ocoOiauBuM (103a
1 kr/ra) cymicHO 3 a30THUMH J100puBaMu Nys +N3p y ¢asi BUXOAy B TpyOKy Ta
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KOJIOCIHHSI 3a0e3leuye MNpHUPICT ypOKal 3€pHa pailOHOBAHOTO COPTY MILEHHII
o3uMoi  “MmuponiBcbka—61" — 2.4 1/ra. HaitBummii BmicT Oinky Ta “cupoi”’
KJICHKOBUHU B 3€pHI NIICHULI O3UMOi BIIMIYEHO 3a BUKOpPHCTAaHHA Nss +Ns3o +
KPUCTAJIOH Ha TOYATKy BHUXOJIY B TPYOKy + KpHUCTalOH y (a3l KOJOCIHHS, SKHI
cTaHOBMB BIINoBiAHO — 13,9 %, 28.9 %.
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Abstract. It is set by researches on the meadow chernozem groubopilouvato-
legcosouglincovomou —rounti, that conducting of pozacorenevogo pidgivlennya by the nitric
fertilizers and Cristalonom special, causes the considerable changes in the size of productivity of
winter wheat. The most increase of harvest is got at bringing N45+ N30+cristalon at the beginning
of output in a tube + cristalon in the phase of forming ears -23,9 ts\ga, with the accordingly high
indexes of quality of corn, maintenance the squirrel-13,9%, gluten -28,6 %.

Key words: winter wheat, fertilizers, nitric fertilizers, harvest, quality, albumen, “raw

gluten”, soil.
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GROWTH AND DEVELOPMENT OF PLANTS OF WINTER
INTERMEDIATE CROPS IN THE AUTUMN PERIOD UNDER THE
INFLUENCE OF ORGANIZED FACTORS IN THE CONDITIONS OF THE
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The results of researches on studying of influence of technological receptions of cultivation of
winter intermediate cultures on growth and development of plants in the autumn period are stated. It
was found that with increasing duration of autumn vegetation, plant height, number of nodular roots
and mass of raw aboveground mass increased. During sowing on October 5, plants of all crops and
varieties of triticale significantly lagged behind both in stage development and in terms of phytometric
parameters. The most expedient is the sowing of winter crops in the period from 5 to 15 September.

Key words: triticale, rye, wheat, sowing period, variety, plant height, nodal roots, plant weight.

Introduction.

Autumn vegetation of winter grain crops, regardless of the direction of their use,
directly affects the formation of highly productive agrophytocenoses, further
development and final harvest. With timely full-fledged seedlings and normal autumn
vegetation, the plants develop well in the spring and provide high productivity even
in adverse weather conditions in the spring and summer. Given that the level of yield
of winter intermediate crops largely depends on unregulated factors (light, heat,
moisture), it is important to study the dependence of the production process of winter
intermediate crops on sowing dates. The shift of calendar sowing dates significantly
changes the hydrothermal conditions of growth and development of plants, and,
accordingly, the degree of their preparation for the winter. Preparation for the winter
period is greatly influenced by the genetic characteristics of the variety and its
reaction to external conditions [1, 2, 3, 4, 5, 6].

The purpose of the research is to establish the influence of weather conditions
and elements of technology of growing winter intermediate crops on the growth and
development of plants in the autumn in the conditions of the Forest-Steppe of the
right-bank Ukraine.

Research materials and methods.

Field experiments were conducted in a SS "Agronomic Research Station" of
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NULES of Ukraine on blsck siol of typical low-humus. Object of research: wheat
Polesskaya 90 (control), rye Kievskoe Kormovoe (control) and triticale varieties (AD
3/5, AD 44, ADM 9, Polesskiy 29 ADM 11 AD 52), sown in five calendar dates:
August 25, 5, September 15, 25 and October 5. The predecessor is corn for silage.

Research results and their interpretation.

According to many authors, the most important criteria for plant development
before the cessation of autumn vegetation is the intensity of their shoot formation and
sugar content in the nodes of tillering. However, no less important characteristic of
the degree of development of winter cereals at the end of autumn vegetation is also
the linear growth of plants, the power of the root system and the value of
aboveground mass [2]. According to a number of scientists [3, 5, 6], for successful
overwintering, the optimal height of triticale plants should be within 12-20 cm, which
with a sufficient degree of tillering provides the formation of vegetative mass of
about 120-140 g [1, 4]. In the course of our observations, the dynamics of linear
growth, development of the root system and growth of vegetative mass, as well as
shoot-forming ability, were determined by sowing time, biological characteristics of
the variety and growing conditions.

Common in all years of research is a natural increase in the number of shoots,
plant height, number of nodular roots and the mass of raw aboveground mass in the
direction from late to early sowing. October crops in all years of research
significantly lagged behind both in stage development and in terms of phytometric
parameters, which largely determined the future productivity of crops (tabl. 1-3). It
was found that with sufficient moisture, the intensity of autumn development of
plants of winter intermediate crops of different sowing dates was determined mainly
by temperature conditions and the duration of the growing season.

1. Linear growth of winter triticale plants before the cessation of autumn
vegetation depending on the sowing date and variety, cm

. Sowing period
Culture, variety 25.08. 5.09. 15.00. 25.00. 05.10.
Rye (control) 32,2 29,1 19,0 13,7 11,1
Wheat (control) 29,1 26,1 16,2 11,6 9,0
Al 3/5 283 25,4 15,9 10,8 8.9
AJl 44 29,9 26,7 17,1 11,9 9.2
AIIM 9 30,0 27,1 17,1 12,6 10,0
Polisky 29 25,4 23,0 14,9 11,3 9,8
AIIM 11 26,0 24,1 15,6 11,7 10,0
AJl 52 26,8 24,6 15,5 11,5 9,5

Thus, on average over the years of research, the height of plants in the August
sowing period was 25.4-30.0 cm, depending on the variety. However, under conditions
of long autumn, timely germination and favorable hydrothermal regime during the
period of active growth on crops and sowing period, excessive overgrowth of
vegetative mass was observed. In years with short, wet and cool autumn before the
cessation of vegetation, only crops of the second sowing period could form the optimal
parameters of plant habitat: linear growth - 17.1-20.0 cm, weight of 100 raw plants -
211-303 g, the number of roots of secondary root systems - 6,9-8,5 pieces / plant.
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Depending on the time of sowing, hydrothermal supply and variety, the mass of
100 raw plants fluctuated widely. Thus, on average over the years of research, the mass
of 100 raw winter triticale plants in October crops was 30-39 g, which is 17-18 times
less than in August - 541-668 g. Under the same conditions, the mass of 100 raw rye
and wheat plants depending on the time of sowing was - respectively 42-716 and 30-
601 g. This difference in the development of vegetative mass significantly affected the
density of crops and the formation of frost resistance by plants.

Depending on the time of sowing and, accordingly, the development of vegetative
mass of plants, the power of the root system also changed significantly (Table 3). Thus,
if on October crops the number of roots of the secondary root system was 1.0-1.9 pieces
/ plant, then on plants during August sowing - 10.3-13.6 pieces / plant.

On average, over the years of research, the optimal development of plants was
ensured by sowing on September 15. In the years with cold short autumn plants of the
third sowing period, although they form an underdeveloped mass, are still
characterized by good winter hardiness.

2. Weight of 100 raw winter triticale plants before the end of autumn vegetation
depending on the sowing date and variety, g

. Sowing period
Culture, variety 25.08. | 5.09. | 15.09. | 25.09. | 05.10.
Rye (control) 716 525 290 121 42
Wheat (control) 601 441 229 90 30
AJ13/5 606 437 228 95 34
AJl 44 634 473 252 104 39
AJIM 9 668 489 260 106 38
Polisky 29 541 383 219 101 34
AJIIM 11 597 425 227 94 30
AJ1 52 580 409 220 93 30

3. The number of nodular roots on winter triticale plants before termination of
autumn vegetation depending on the sowing date and variety, pcs.

Culture, variety Sowing period
’ 25.08. 5.09. 15.09. 25.09. 05.10.
Rye (control) 14,7 12,3 8,6 5,3 2.4
Wheat (control) 10,0 8,2 5,9 3,0 1,4
Al 3/5 10,7 9.4 7,4 4,5 1,6
AJl 44 13,6 11,5 7,3 4,1 1,3
AJIIM 9 10,9 9,3 6,9 3,5 1,2
Polisky 29 11,4 9,7 7,3 43 1,9
AIM 11 10,3 8,6 6,0 2.9 1,0
Al 52 12,9 10,5 6,8 3.8 1,9

Under conditions of warm and long autumn, these crops can be very developed,
but not overgrown, because the plants grow at lower temperatures and on short days,
which significantly slows down their staged development.
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Natural changes in the parameters of the abiotic factor, characteristic of the late
autumn period, had a particularly strong effect on the plants of acceptable late
(September 25) and especially late (October 5) sowing dates. The growth and
development of these crops took place mainly with sufficient moisture and lack of
heat, and was largely determined by the date of the beginning of the winter period.
Thus, the plants of the October sowing period were in a state of forced dormancy in
the phase of germination-beginning of tillering. During the long warm autumn, plants
of all varieties before the cessation of vegetation were in the tillering phase, had 3.0-
4.7 roots of the secondary root system and had time to form a vegetative mass at the
level of 60-81 g / 100 plants. During the cold autumn with the early cessation of
autumn vegetation, the plants did not have time to form a tillering node and,
accordingly, the secondary root system before the beginning of winter, which further
significantly reduced their resistance to adverse conditions; the vegetative mass of
such crops did not exceed 10-13 g / 100 plants. Under such conditions, the ability to
overwinter was determined mainly by varietal characteristics.

According to our observations, the intensity of autumn plant development was
determined not only by the time of sowing and weather conditions during the years of
research, but also by the biological characteristics of the variety. Thus, regardless of
the sowing date, the most intensively developed varieties were ADM 9 and AD 44. In
the years with long and warm autumn, these varieties for sowing on August 25-
September 5 were prone to excessive overgrowth and thickening of crops. A feature of
the Polissya 29 variety, with a relatively small vegetative mass, is its ability to form a
very strong root system, which significantly increased the resistance of plants of this
variety to adverse factors. The least powerful in terms of weight of 100 plants in all
calendar terms were varieties ADM 11 and AD 52. Moreover, the latter is able in low
temperatures and short daylight to enter the tillering phase and form a developed
tillering node and a strong root system. For the grade AD 3/5 is characterized by
intensive development in the early stages of sowing; shifting the calendar dates of
sowing weakens the intensity of plant growth of this variety. During sowing in the
period from September 15 to October 5, the crops of AD 3/5 were marked by the
formation of a very powerful tillering node and a secondary root system.

Conclusions. It is noted that with the increase in the duration of autumn
vegetation, the height of plants, the number of nodular roots and the mass of raw
aboveground mass increased. During sowing on October 5, plants of all crops and
varieties of triticale significantly lagged behind both in stage development and in terms
of phytometric parameters. The most expedient is the sowing of winter crops in the
period from 5 to 15 September.
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Abstract. The article focuses on the trends in the production of harvesterfs and reapers and
their shifting from a certain universalization to the deepening of specialization for a particular
crop. It is considered that successful harvesting begins with the correctly selected reaper which
provides maximum productivity and acceptable losses. It is substantiated that the choice of a
specialized reaper or a universal one depends on the needs of specific farms. Small farmers are
trying to buy universal reapers to harvest all crops with a minimum set of equipment. Large
agricultural holdings are focused on minimizing losses and therefore are more interested in
purchasing reapers designed for harvesting each particular crop, e.g. corn, sunflower, soybeans.
The design features of reapers produced by different manufacturers are analyzed. Attention is paid
to stripping reapers as an alternative to the classic ones for harvesting grain crops grown using
No-Till technology.

Keywords: specialization, reaper, harvester, biological features, crops, stripping, losses.

Formulation of the problem.

According to the observations of market participants in agricultural machinery,
the general trend of the "harvester" future is the specialization of reapers. If before
the manufacturers sought to achieve a certain universalization in this segment, now
there is the opposite process: in-depth specialization and retrofitting of each reaper
for a particular crop. In this article, we will look at whether this approach works
everywhere, what changes are being made to the reapers, and what this market
expects in the future.

Gone are the days when domestic farmers sought to harvest everything in a row
with one, often a combine harvester. Specialized equipment for harvesting different
crops not only pays for itself but also allows to significantly increase the profitability
of crop production.

Combine harvesting machines ensure high-quality harvesting only if their
working bodies are selected and adjusted according to the properties of agricultural
crops, and the plants are adapted to harvesting machines. The suitability of the crop
for combining is determined by the physical and mechanical properties and biological
characteristics of plants, as well as their condition during harvest.

In the agricultural sector of Ukraine, combine harvesters of both domestic and
foreign companies are used, in particular such companies as MasseyFerguson,
JohnDeere, CLAAS, New Holland, Case. Recently, all companies and firms that
produce combine harvesters, equip them with special reapers and attachments for
harvesting soybeans and rapeseed of their own production.

Analysis of research and publications. Scientists V. Marchenko, V. Sinkov
[1], A. Rud, I. Moshenko [2], I. Moshenko, V. Iliiashyk, V. Duhanets [3], D. Voitiuk,
V. Dubrovin, T. Ishchenko [4], V. Baranovskyi, V. Bulhakov, V. Haponenko [5], A.
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Morozov [6], P. Sysolin, T. Rybak, V. Salo [7 ] made a significant contribution to the
development and research of combine harvesting equipment and research
methodology. They developed and researched the designs of the working bodies of
modern combine harvesters, wrote textbooks, manuals, and practical
recommendations for their use. However, the specialization of combine harvesters is
practically absent. Also, the analysis of scientific and technical publications shows
that the least information is given about the reapers of combine harvesters of New
Holland, MasseyFerguson, JohnDeere, CLAAS.

Formulation of the goals of the article. The purpose of the work is to
substantiate the specialization of reapers for a specific crop.

Presentation of the main research material.

Successful harvesting begins with the right harvester because from it the mown
mass 1s sent for processing in the harvester. The reaper is the first technical and
technological system that "meets" the crop during its harvesting in the mode of direct
combining. And all the work of the harvester depends on how fully, efficiently, and
qualitatively it can form a portion of bread mass of certain characteristics (even wet)
and stage of ripeness, cut it, feed it on a working platform, and then move it to an
inclined chamber. Therefore, it is in accordance with these technological operations
and develops the basic design of its systems. In the reapers of different companies
and models, they are mostly virtually the same type of operation and design [8].

The harvester reaper, according to its functional purpose, is one of the main
technical and technological systems of the harvester and directly affects the quality of
the entire harvester. In general, the loss of grain for it in the harvest of standing bread
should not exceed 0,5%.

However, without reliable and trouble-free operation of the reaper, it is
impossible to imagine the full functioning of the harvester. According to many years
of research, about half of all failures of combine harvesters are due to the reaper. The
reason - "careful" storage in the open air and improper maintenance during operation.

The trend towards the specialization of reapers is explained by the development
of specialization of farms in a particular crop and the desire to get the maximum
profit from it. Of course, specialized harvesters designed for a particular crop will
collect it with minimal losses, while the percentage of losses due to the use of
universal harvesters will always be higher, as their design allows you to collect
different crops, but not so well.

For example, a regular combine harvester and a low-cut soybean harvester are
very similar, but the latter can harvest soybeans at a height of three centimeters from
the soil surface, where the largest number of beans is concentrated (Fig. 1).

Most reaper manufacturers have long been producing special crop reapers.
Another issue is that the demand for universal harvesters has always exceeded the
demand for specialized, given the desire of farmers to spend money as sparingly as
possible.

However, the demand for specialized reapers, of course, is there and it is
growing, but it would be wrong to talk about the presence of a pronounced trend
towards specialization of reapers. The choice - specialized harvester or universal -
depends on the needs of specific farms. Small farmers are trying to buy universal
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reapers to harvest all their land with a minimum set of equipment. Large agricultural
holdings are focused on minimizing losses and are therefore more interested in
purchasing harvesters designed for harvesting each crop: corn, sunflower, soybeans.

M
\ \ e 4

Figure 1 — Harvesting soybeans with a universal reaper
Source: author's proposal

RN

The demand for universal reapers, which can collect several crops with the help
of adapters, is not weakening today, but there are more and more specialized reapers
to buy - the demand for them has slightly increased in the last few years.

Any farmer when choosing a harvester takes into account many different factors.
First of all, these are cultivated crops, the sequence of their harvesting, the area of
fields to be worked on, their relief features, yield, the productivity of the harvester
fleet. Therefore, to create a universal reaper is not just difficult, but rather impossible
and even impractical - it will not provide maximum efficiency for each individual
farmer. However, many farmers want just that, but within reasonable limits [9].

For example, the Claas Vario reaper can be converted to rapeseed, although it is
a classic combine harvester. This makes sense, as both types of crops are often grown
on the same farm, alternating in different fields, so such "universality" is justified.
But corn harvesters and sunflowers cannot be made universal.

The Zmievsky's device (ZD) for harvesting sunflower which is hung up on the
usual combine harvester, does not suit the majority of agrarians who are engaged in
sunflower anymore.

Losses when using the ZP exceed 10%, so in this case, the trend of transition to
specialized harvesters is clearly visible (Fig. 2).
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Source: author's proposal

At the same time, there are universal reapers of another type which by means of
a set of re-equipment can be adapted either under corn or under sunflower.

As a rule, for this purpose use a special set which includes the limiting lattices
established on the back and lateral boards of a corn harvester, and also special
enlarged triangular knives for cutting of the dried-up stalks of sunflower.

For example, corn harvesters from the Italian manufacturer Dominoni - Rock
and Kaiman from corn to sunflower are converted by the installation of such
triangular knives at the end of the course of the stretching rollers. The Sunflower
Harvesting Kit is installed on the Capello Quasar and Diamant reapers. Such models
are developed especially for those farmers in whose economy the main areas are
occupied by crops of corn and only insignificant - by sunflower.

Today, new maize hybrids with high cellulose content in the stems are becoming
more widespread - they tolerate drought well and are more frost-resistant.

However, crop residues after harvesting such hybrids are very long and difficult
to decompose and remove nitrogen from the soil. In addition, this stubble prevents
the sowing of a new crop, clogging the colters of the drills. Therefore, machines are
needed that can grind these stems as much as possible to speed up the rotting process.

For example, following the trend, New Holland has developed a new line of
corn harvesters, the design of which corresponds to the working profile of the CR
series combines. New 980CR series reapers are designed for harvesting corn with
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stalks of different diameters.

The strengthened crushing of stalks occurs in them thanks to four knives-
grinders under each extending roller. And their installation at a certain angle to the
ground contributes to the destruction of the base of the stems without the threat of
damage to the tires. By the way, to protect the tires on these reapers, you can install
protective modules Stalk Stomper, which is mounted on the frame, and align the
stubble in front of the wheels of the harvester. This significantly reduces the
likelihood of punctures or uneven operation of the tires [9].

The Geringhoff Rota Disc reapers are equipped with retraction and shredding
rollers, which effectively grind the stalks and a horizontal rotor with fifteen disc
blades for efficient stem crushing. The operation of the system in the opposite
direction contributes to the creation of a very short, uniform corn stubble,
significantly increases the efficiency of grinding and splitting into fibers, which
provides optimal rot of the mass of the stems.

On the new reapers of the Optigep company - OptiCorn, OptiCorn Lux - up to
90% of the chaff received in the course of crushing has the size to 6 cm.

An indisputable advantage in transportation is the folding corn reapers. Due to
this, the harvester can move on general-purpose roads without removing attachments.
Such designs have already become the standard all over the world. Geringhoff's line
of complex reapers is one of the largest on the market. It contains models up to 24
lines long. The assembly process is carried out at the touch of a button and is carried
out in just 1-2 minutes, without requiring the operator to leave the cab.

Demand for corn reapers will continue to grow. Despite the decline in grain
prices, corn will not stop growing, as it is an important feed component, a promising
crop for the development of poultry and livestock, the rise of which is now observed.

Corn is one of the most promising crops in the world. And reaper manufacturers,
understanding the trend, update and improve the line of their special units. For
example, Corio corn headers (for Claas combines) have been improved. The changes
affected the shape of the cobs and are designed to provide a delicate supply of plant
mass. New CornFlow corn headers have also appeared on AGCO harvesters. They
are produced by AGCO's global partner Capello. These are models CF 670R, CF
675R, CF 870R, CF 875R. They are designed for harvesting corn with a row spacing
of 70 or 75 cm, have a width of 6 or 8 rows, and cobs with quadrangular rollers,
adjustable counterplates, and end stars made of polymer, which provides high
performance in different harvesting conditions [9].

Anti-wear plates are installed on the plastic covers of the cob separators as
standard in the new CornFlow headers. They are located in the busiest place where
the stems and cobs pass and reduce the wear of the lids themselves. Additional
shredders mounted in the rear of the feed rollers provide more thorough grinding.
Side augers, which are also included in the basic specification, improve the supply of
fallen stems.

The Hungarian manufacturer Optigep has relatively recently updated its line of
corn reapers. The new OptiCorn Lux reaper has an identical hub base with the reapers
of the German manufacturer Geringhoff and is a product of a joint Hungarian-
German development - Optigep KFT and Walterscheid GmbH. The new model uses
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the latest technical solutions in the construction of the frame. Namely, in order to
reduce the weight, together with the German company Walterscheid GmbH, the drive
system of the gearbox with an aluminum alloy housing was developed, and the
design of the frame was changed to a lightweight one.

The result of such technical solutions was a 10% reduction in the weight of the
OptiCorn Lux compared to the previous model.

The new generation of Oros Cornado corn reapers has changed the shape of the
rollers that stretch and break the stems - they have become square. But in addition to
the four sharpened edges on the knives, they also have four feed edges that interact
with the permanently installed anti-cutting plates (preventing the winding of the
stem-weed mass). This made it possible to significantly increase the working speed of
assembly. The needle bearing of the tip, which required constant lubrication, was
replaced by two closed-type roller bearings, which do not require maintenance.
Another advantage of Oros reapers is the ability to flexibly adjust the row spacing in
a wide range, which allows you to work in the fields with any sowing of corn [9].

The well-known Italian company Olimac produces 4-16-row corn reapers of
solid or folding design. Olimac got the first positions thanks to the successful design
of its reapers, which allows to harvest corn without losses and work with the
minimum amount of money and time spent on maintenance.

The Olimac model range includes a number of proven devices. For example,
DragoGT corn headers have several exclusive patented functions. This is primarily an
automatic adjusting system of detachable rows and the presence of two shredders
with the effect of scissors. These are actually the only reapers in the world, with
damping intermittent rows, adjustable automatically.

Accordingly, the amortized rows tear off the corn stalks, and the fork-tearing
rows are equipped with a special amortized device that absorbs shocks during the fall
of the cobs. The actual detachment of the cobs is smooth, which minimizes losses and
makes it impossible to skip the grains between the rows. Thanks to this solution,
complete harvesting is carried out without losses, and with high productivity.

DragoGT is equipped with a new large auger (@ 500 mm — the largest in the
segment), which provides a high feed rate of dry corn cobs and lying, thus avoiding
clogging and loss of grain cores.

Also, DragoGT is equipped with a unique double stalk shredder with the effect
of scissors. Each of them has four blades, endowed with the function of reverse
rotation, like scissors, two of them are located on one side, the other two - on the
opposite. This device, patented by Olimac, grinds the stems twice as fine: the crushed
stems are evenly spread on the soil surface.

Among Olimac products, we should also mention the Drago Gold model,
designed for harvesting sunflower and millet. These reapers are available in 6 to 16
TOWS.

Harvest chains in the construction of the reaper are made with special rubber
pins, which gently capture the stems and send them to the conveyor with an auger,
which prevents crop loss.

Cut the sunflower with two opposite rotating knives made of high-strength steel.
Due to the high speed of rotation, the sunflower does not shake, which prevents the
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loss of seeds.

The Drago Gold reaper is equipped with a large-diameter auger conveyor (9
500 mm — the largest on the market in this field), which provides the highest feed
rate, therefore, clogging and crop loss are impossible. Thanks to this exclusive quality
the reaper can be applied with record productivity for harvesting a dry harvest [10].

Another important feature of the header is the presence of a safety coupling,
which protects the screw conveyor from damage and wear. Drago Gold - the only
reaper for harvesting sunflower, equipped with two safety clutches on each row.

The Drago Gold reaper maintains the optimum working angle of 12° for a full,
lossless harvest. Adjustable joints allow maintaining optimum working height
irrespective of the height of wheels of the harverter.

Also, the Drago Gold reaper is equipped with the reducer working in an oil bath,
without the need of refilling and maintenance.

It is important that the optional Drago Gold header can be equipped with a
hydraulic stalk shredder with a minimum absorption blade. If necessary, the shredder
can be installed after purchase.

We should pay tribute to the constructors of John Greaves, who do not stop
there, but regularly make new improvements to the design of their harvesters, in
accordance with the wishes of agricultural producers.

So, we will note the reaper for harvesting of CR-82 corn. It is an 8-row device (a
6-row version is also available), which has a strong frame of rigid construction and a
reinforced drive with a coupling. Thus the reaper is facilitated that reduces loading on
the inclined chamber of the harvester and reduces fuel consumption.

The mechanism of crushing the CR-82 corn reaper provides a gentle gathering
of cobs and effective crushing of stalks. In turn, the cutting height of 7 cm reduces
the number of post-harvest tillage operations, and the cutting unit is equipped with a
"butterfly" for more thorough grinding of corn stalks.

As well as other units of production of John Greaves, the CR-82 reaper has an
increased safety margin. For example, safety couplings protect the gear unit from
damage, and 12-class or high-strength steel bolts are installed on the responsible
connections. We will add that the novelty is aggregated with any models of domestic
and import harvester.

Geringoft is a world leader in the production of corn reapers for various types
and brands of harvesters. Geringhoff corn reapers are intended for harvesting corn for
grain with the simultaneous crushing of stalks.

The model range of this manufacturer consists of a reaper from 6 to 12 rows
with inter rows 70-75, 50-56 cm. There are three types of the crushing mechanism:
RSA - with the integrated shredder (roller with knives + an anti-cutting plate), Rota
Disc (two giving and transfer rollers + shaft with disk knives), Mais Star: system with
a rear arrangement of a crushing rotary knife [10].

The Geringhoff Rota Disc corn reaper includes the benefits of careful cob
harvesting and efficient shredding. Two harvesting rotors harvest corn plants, and a
cutting rotor equipped with 15-disc knives completely grinds their leaves and stems.

The rotation against the flow of the material significantly increases the
efficiency of grinding and splitting into fibers. Also, note the durable self-sharpening
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disc knives coated with tungsten carbide.

Horizon Star corn reaper is a system with a rotary horizontal knife. The
additional horizontal knife, optimally located and connected by a flange with a
reducer, provides the highest quality of crushing. Each mechanism is equipped with
an individual friction clutch.

All Geringhoff corn reapers are equipped with a solid frame of a well-thought-
out design, a large and powerful auger, and a reinforced drive. Geringhoft developed
the technology of automatically folding headers hydraulically many years ago.

The trend of abandoning rows is also gaining popularity. Mainly traced on
sunflowers. This allows you to optimize logistics, reduce the number of reversals.

Many farms are now beginning to abandon the rows and move to continuous
sowing of sunflowers. This stimulated demand for rowless sunflower harvesters.

Thus, SMH harvesters produced by Berdyansk Reapers can harvest sunflowers
in any direction, both in rows and in continuous sowing. Due to the prismatic shape
of the lifters, the SMH reapers can penetrate the rows at any angle.

In general, sunflower reapers are becoming more specialized: they are able to
work with complex types of crops, such as confectionery (large fraction), or gritty
sunflower, which can not be harvested without crushing a conventional sunflower
harvester.

For example, Argentine Maizco reapers manage to cope well with such
varieties. Thanks to their design, they not only harvest the crop in any direction but
also make it possible to cut only sunflower baskets, which reduces the load on the
combine thresher and reduces fuel consumption. In addition, it allows you to work at
high speeds - 10-14 km/h. On such reapers, the speed of rotation of a reel and
adjustment of height under sunflower is regulated during harvesting directly in the
field.

Sunspeed reapers, developed by Claas engineers, have a special system for
separating the basket from the stems. The sunflower is first captured by the lifters,
after which the adjustable guide plate pushes the basket forward. At the same time,
the long roller under the cutting device presses the stems down. Due to this, the guide
plate and roller do not allow premature cutting of the stem. Only when the basket is
already captured by the reel, it is cut. Due to this, only sunflower baskets get to the
feed auger, which is then fed into the inclined chamber. This principle of operation
provides a reduction in fuel consumption, increase the productivity of threshing and
cleaning, reducing the operation of all components [9].

Another super-popular John Greaves model is the SMH sunflower reaper. The
unit is offered with various options of the width of capture - from 6 to 9,1 m. In a
design of SMH, the simple technical decision of a drive of working bodies with the
planetary drive of a knife and a possibility of a complete set with the original
Schumacher drive, the strengthened frame, a conic stalk lift, etc. is provided.
Lightweight, reliable universal reaper for clean harvesting of sunflower provides
excellent productivity and profitability of cultivation.

Note also self-sharpening knives with carbide coating, designed for the long life
of the cutting unit and high-quality cutting. Adjusting the angle of the header bar
makes it possible to adjust the angle of attack and cutting height. Plastic dividers
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provide ease of maintenance, good shock-absorbing qualities, and also resistance
against the operation. The SMH reaper adapts to any harvester of import and
domestic production.

The Sunfloro Light premium sunflower reaper is distinguished by both lightness
and strength of construction. The most popular model has a working width of 11,3 m,
which is perfect for working with continuous sowing, mowing fields, and non-
standard row spacing, and perfectly copes with the 70 cm row of sunflower.

Note also the proven design of the Sunfloro Classic. The innovative kinematic
scheme of the drive of working elements of the Sunfloro reaper many times increases
the working life and maintainability of mechanisms after completion of the
recommended service life. This is a convenient high-performance reaper.

The Sunfloro Shaft high-speed high-speed reaper is designed for harvesting
sunflowers under difficult conditions. Thus, we managed to achieve higher
productivity of the model by increasing the tray-lift, changing the angle of the finger
bar, as well as placing the gear shaft under it, which allows you to collect only
baskets. In addition, the optimal weight of the sunflower reaper allows the harvester
to operate at a higher speed and lower fuel consumption.

The Sunfloro Optimo reaper is intended for high-speed harvesting of continuous
sowing of sunflower. The model has a broaching gear shaft by means of which the
superfluous plant weight does not get to the harvester and only sunflower baskets
[10].

The Geringhoff range also includes several types of sunflower reapers. In
particular, we will note the Geringhoff Sun Lite model with a working width from 7,6
t0 9,1 m.

The Geringhoff Sun Lite continuous cutting reaper has proven itself all over the
world. Thus, an efficient and reliable drive of the feed shaft, transport auger, and
shear requires only a small power consumption of the harvester.

The special design of Sun Lite reapers provides additional optimization of
efforts: in combination with traction force the working angle of inclination leads to
that already cut-off sunflower baskets are automatically pushed in the combine that
facilitates tightening of the following baskets.

The rounded form and the transport screw with a diameter of 620 mm with
independent adjustment create a good basis for high productivity of work at a low
speed of rotation.

Another advantage of the Sun Lite sunflower reaper is the use of aluminum
components and the precise design of all equipment, which provides maximum
stability at low weight. In addition, engineers were able to minimize the number of
moving parts, which had a positive impact on operational safety.

The sown areas and volumes of harvested sunflower and corn in Ukraine have
increased significantly in recent years, so reapers of these types have become more
popular. Soybean is also a promising crop. The recovery in demand for soybean
reapers began several years ago, and today this trend continues.

New reapers of many western brands have appeared. For example, Case IH
recently launched the 3020 Flex for harvesting peas, soybeans, chickpeas, lentils, and
cereals.
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The frame of these reapers have a flexible, but strong design and is calculated on
the most difficult conditions of assembly. The reaper is equipped both with standard
plastic distributors for grain crops and special - for bean or bar distributors.

One of the features of the reaper is the TerraFlex suspension system: the cutting
device has a stroke of 76 mm and flexibly copies all the irregularities of the field. For
harvesting crops such as wheat, the cutting beam can be rigidly fixed. Features of the
reaper design (longer bottom, knives in front of the reel, etc.) allow you to carefully
collect soybean pods. The special soy distributor is calculated on the smooth raising
of stalks and reduces losses on edges. And the reel can adjust the speed specifically
for this culture. Due to the peculiarities of the structure of this plant, the speed of the
reel can be reduced. It is also adjustable in height to cut the lower beans.

The 3020 Flex reaper is also great for harvesting peas. If the relief of the field is
not perfectly leveled, the grain reaper converted under soybeans will "stick" into the
lower layers of the pea mass moist from the night dew and stop the harvester. It is
necessary either to reduce speed or to increase the height of a cut and to leave a part
of a crop on the field. While the 3020 Flex allows you to harvest the entire pea crop,
regardless of the microrelief of the field and the height of the location of the beans,
without losing speed [11].

According to some experts, in the production of soybean reapers, American
companies have proven themselves well, because, in North and South America,
soybeans occupy large areas.

Focused mainly on peas and soybeans reaper and the company John Deere. The
600F reaper also has a reduced reel speed and at the same time increased feed
intensity and smoothness due to the large outer diameter of the feed auger (660 mm)
with 125 mm turns. And, of course, they are equipped with a flexible cutting device -
a system called HydraFlex, which provides the 600F roller reaper with excellent
copying of the terrain and high-quality harvesting of the entire crop.

A specialized reaper, of course, allows you to achieve better productivity and
quality of harvesting (minimization of losses, reduction of crushing). However,
technical solutions are not always limited to the modernization of the reaper. For
example, in DF combines, technical solutions allow you to tune in to harvest a
particular crop of the energy tool itself, rather than the header (reaper). When
harvesting soybeans with Deutz-Fahr harvesters, it is possible to do with an ordinary
grain reaper with a working width of up to 9 m. This became possible due to the
equipment of the harvester with the system of adjustment of the angle of attack of the
reaper: thanks to this system the minimum level of a cut of 4 cm is reached. That is,
Deutz-Fahr engineers chose a strategy to upgrade the harvester, but not the reaper.
However, the Deutz-Fahr harvester will be able to work with reapers of all known
producers that further expand its opportunities.

The active development of such a crop as rapeseed continues. And while
Americans have made more progress in specializing in soybean reapers, European
companies are delving into the use of rapeseed harvesting equipment, as the future of
rapeseed in the light of alternative fuel options in Europe is being discussed quite
seriously.

Peculiarities of culture and the development of genetics make rapeseed
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harvesting more and more different from grain harvesting. After all, thick at the base
of the stem, new varieties, reaching a height of 1,5-2 m, more like a thicket of shrubs
than oilseeds or cereals [9].

To assemble this "wall" will soon need a special more powerful cutting machine.
And already now in designs of re-equipment of grain reapers under rape, there are
powerful lateral vertical knives (sometimes double) giving the chance to make a
vertical cut at a passage of the combine on the field (actually clear a way).

Today there are no specialized "rapeseed" reapers; it is, as a rule, additional
equipment of grain reapers with a rape table. However, there are all the prerequisites
for this: soon such reapers will form a separate group, and their design will have little
in common with combine harvesters. An example of this is the new developments of
Biso. Such reinforced rapeseed tables also appeared in the range of Ziegler, Zurn,
Kemper, and Geringhoff.

By the way, American producers are drawn into the "rapeseed" segment quite
actively. In July 2015, John Deere introduced a new series of reapers - 600X, which
is positioned as universal - can work on many crops, including fine-grained; she will
show decent results when harvesting legumes. However, this reaper is more focused
on rapeseed harvesting. Adjusting the crop does not require a special tool: hydraulic
extension of the table, installation of side knives on the latches allow you to re-equip
the reaper to harvest small-seeded crops in a few minutes. And a specially designed
program (Table Length Advisor) "tells" the operator the length of the feed table under
specific conditions of assembly (stem height and cut height), and thus he can set it on
the monitor of the controlled display, without leaving the cab. The machine itself
adjusts the equipment to the required parameters.

Another company, AGCO, offers a unique PowerFlow reaper with active feed,
designed for harvesting cereals and rapeseed. Transverse belt conveyors are installed
on a wide table, which feeds the beveled mass to the auger. Thanks to this design, this
reaper no longer needs a rapeseed table. The only re-equipment is the installation of
one or two vertical rape knives to reduce harvesting losses. The wide table also
provides a gentle angle of the knife to the surface, which helps to effectively collect
the fallen crop - in most cases, even without the use of a stem lifter. Also important is
the method of feeding beveled stems: spikelets forward, which ensures their better
threshing [9].

For different types of crops and harvesting conditions, New Holland has created
a wide range of its own reapers with a width of 6 to 10,7 m with a reel diameter of
1,07 m, a screw with fingers across the entire width, electro-hydraulic reel position
adjustment system, automatic reel speed synchronization with combine speed and
quick-release hydraulic single-point connection. The Varifeed reaper is used to
harvest rapeseed in fields with crops of different heights. The longitudinal position of
the knives can be adjusted in the range of 575 mm. The screw with a diameter of 660
mm with deep turns provides fast and uniform giving of the cut weight of even the
heaviest crops. Fingers extending across the entire width between the turns of the
auger move the grain material down under the auger. To ensure a continuous feed,
the fingers can be adjusted in all directions from the cab of the harvester using the
electro-hydraulic system [11].
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We think that in hilly terrain you need to use a Super Flex reaper. The flexible
support of a knife can be bent on 110 mm on an uneven surface, providing a low cut
and constant height of stubble. Fully floating auger with deep turns provides fast and
uniform giving of the cut weight of the heaviest crops.

The advanced reaper height control system can operate in three modes: the
compensation mode uses a pre-set contact pressure on the ground, which is
maintained by a hydraulic system for efficient harvesting of crushed or low-growing
crops (eg peas and beans); system of automatic adjustment of the height of stubble by
means of the sensors located in the lower part of a reaper and hydraulic cylinders of
management of a reaper; AutoFloat system uses a combination of sensors that
provide repetition of the reaper uneven terrain.

Until recently, harvesting by threshing plants at the root with the help of
stripping reapers was rare due to the large losses behind the reaper. Today, this
technology is used in many farms to harvest cereals and cereals grown using No-Till
technology.

Stripping reapers are not universal harvesting devices and can only be used to
remove certain crops. Ear and panicle crops are well stripped, without significant
losses. Legumes may be harvested by stripping with losses in excess of 10%, so
harvesting with a stripping reaper bean harvester is unlikely. And sunflower and corn
can not be harvested in principle with a stripping reaper [12, 13].

The principle of stripping presupposes that high-quality threshing of plants takes
place in a semi-open environment. In this case, the seeds separated by stripping move
in the open space in a given direction in the middle of the reaper and settle there
without loss. Such stripping conditions are possible only if the inflorescences of
plants are compact and located at the end of the upper part of the stem, ie in an area
close to open space. These requirements are met primarily by ear and panicle crops,
such as wheat, barley, rye, oats, triticale, rice, sorghum, flax, and many other similar
Crops.

If the inflorescences of plants are located along the entire stem (legumes) or
non-compact (rapeseed), separated after stripping the grain from the bottom of the
stem in flight in contact with the stems and significantly deviates from the specified
direction of flight into the reaper space, sprayed in different directions and lost.

The fundamental limitation of the number of crops suitable for stripping has led
to the use of stripping reapers in cases where other methods of harvesting are
accompanied by even greater or equal losses.

Stripping reapers work steadily in a wide range of harvesting humidity. The
upper limit of humidity is limited only by the biological maturity of the grain and
therefore the stripping reapers collect the grain well with 30% humidity. The lower
humidity limit is 12-15%. At lower humidity the connection of grain with an ear
weakens and at the mechanical influence of a reaper on an ear additional losses of
grain can occur. Nevertheless, due to the earlier start of harvesting by 3-5 days, the
total duration of use of the stripping reaper in the harvesting campaign is longer than
in traditional reapers.

The revival of the stripping reaper occurred in the second half of the XX
century. Understanding by scientists and engineers of all the limitations in the
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development of traditional combined harvesting has led to the creation of alternative
methods. Threshing at the root is considered to be the most promising.

Academician of the Ukrainian Academy of Agrarian and Technical Sciences,
Doctor of Technical Sciences Leonid Pohoriliy wrote in 1934-2003: «High energy-
intensive header harvesting technology has largely fulfilled its historical and
technological role, and according to the laws of dialectical development, and our
forecasts should give way to the principle of combing for the development of high-
performance combines of the new generation.

It is believed that the prototype of modern stripping reapers was a comb made
by the American K. Bolduin. The main difference of this harvesting machine is the
use of an active working body, which was made in the form of a cylindrical drum of
the rotor, along with the generators of which were fixed rows of combs. During the
rotation of the drum, the combs are immersed in the stem and comb the grain part of
the crop.

This principle of action allowed not so much to cut off the ears, as to thresh
them. In addition, this technical solution made it possible to collect wet grain crops,
work in fields where the stalk has fallen out or is clogged with weeds.

In the second half of the '90s, Shelbourne Reynolds, the United Kingdom, using
the developments of the National Institute of Agricultural Engineering NJAE,
mastered the industrial production of reapers with the above principle of operation.

Regardless of the British, the same technical solution, but in the early '80s, came
the head of the laboratory of harvesting machines of the Melitopol Institute of
Agricultural Mechanization now TSATU, Doctor of Technical Sciences Shabanov
Petro -2005.

In 2004, under the direct scientific supervision of P. Shabanov, the machine-
building enterprise UkrAgro-Service developed, manufactured, and tested The hinged
two-drum stripping reaper Slovyanka UAS. Since 2005, the Slavyanka UAS reaper
has been mass-produced and used in production, especially in the steppe region of
Ukraine, where No-Till technology is widely used.

One of the main requirements of No-Till technology is the even distribution of
crop residues after harvesting predecessors. The use of universal classic, as well as
specialized for individual crops reapers can not meet these requirements in full. The
main part of the residue is concentrated on the strip between the wheels of the
harvester. For further redistribution of the remains, it is necessary to apply special
units-mulchers, and it is additional expenses [14].

The stripping reaper leaves a stubble after harvesting of ears up to 1 meter high
with ideal distribution on the width of the capture of a reaper. This makes it possible
to double the moisture reserves, and in conditions of snow three times.

An additional bonus is the reduction of soil erosion, especially wind,
characteristic of these regions due to the fact that high stubble during the winter
under the influence of wind and precipitation and protects the soil with a thick,
reliable layer.

At the beginning of spring sowing, moist soil is almost on the surface not deeper
than 1 cm. The soil is loose and structured to the depth of the layer, where the main
part of the roots of plants (Fig. 3).
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| igure 3 — condition of the field after arvtigheat with astripping '
reaper in the spring of next year
Source: [14]

Conclusions.

Thus, the trend towards specialization of reapers has already developed in the
activities of most leading manufacturers and in the near future, according to many
market participants, this trend will continue. The working bodies of reapers of
harvesters, their technological process, in general, are designed for the most difficult
working conditions during the harvesting of cereals, legumes, soybeans, and
rapeseed. The revival of reapers has gained a new vision after the widespread
introduction of No-Till technology in the cultivation of cereals and other crops due
to the fact that it allows perfectly even distribution of crop residues, retain moisture
and protect the soil from erosion.
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Anomauia. B cmammi akyenmosano yeazy nHa meHoeHyii 6upoOHUYMBEAa KOMOAUHI8 i HCamox
ma cnpaAMosamHs ix 6i0 nesHoi yHigepcanizayii 00 noaaubnenHs cneyianizayii nio KOKpemuy
Kkynomypy. Posenanymo, wo ycniune 30upants 8poxicaro po3noduHacmvpcs 3 npasuibHo nidiopanoi
JHcamku, sAKe 3abe3neuye MAKCUMANbHI NPOOYKMUBHICMb | NPULHAMHUL pO3MID empam.
Obrpynmosano, wo 8ubip — cneyianizo8ana Hcamka 4y YHIBepCalbHA — 3A1eiCums 6i0 nompeod
KOHKpemHux 2ocnooapcms. /Ipioni ¢pepmepu npachyms npuobamu yHi8epcaivHi sHcamru, woo yci
c60i naowi 30upamu MIHIMATbHUM HAOOPOM mexHIiKu. Benuxi azpoxondumneu 3ocepeddiceni Ha
MiHIMI3ayii empam i momy Oinbul 3ayikasieHi Y NpuoOaHHi HCamokx, po3podNeHux nio 30upanms
KOJICHOI KOHKPEmHOI KylIbmypu.: KYKYpYyO3u, COHAWHUKY, coi. IIpoananizo8ano KoHCMPYKMUGHI
0cobauBoCmi JHcamox pizHux eupooHukie. Ilpudinena ysaea oyicyrouum Hcamram K aibmepHamuesi
KAACUYHUM HA 30UPAHHI 3ePHOBUX KYIbmYp, supoujenux no mexronoeii No-Till.

Knrwowuoei cnoea: cneyianizayis, ocamxa, komoOauH, 0OI0N02TYHI 0COOIUBOCME, KVIbMYPU,
OUiCYBaHHA, 6MPaAMu.
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AHnomauin. B pobomi po3ensioaemvcsi MONCIUBICMb BUBHAYEHHS SKOCMI KOMOIKOPMIS.
Bukonano ananiz skocmi cuposunu 0 ix gueomoenents. Buznaueno emicm wKionueux pe4osuH y
POCIUHHIL ONii Mma KYXOHHOI COJi, KUCTOMHO-IHCUPOBUL CKAAO0, KUCIOMHEe, NepPeKUCHe YUcio ma
npo3opicme couAwHuKo8oi onii. Hasedeno nopieHsAHHA 00epHCaHux OAHUX 3 NOKAZHUKAMU, WO
3ameepodiceni JJCTY.

Knrouosi cnosa: consunuxkosa onis, KOMOIKOPM, AKICIMb, MEMOOU AHAI3Y, BANHCKI MEMATU.

Berym.

Y 3B'SI3KYy 3 HOBUMH BUKIMKAMU YKpPAiHCBKUX pealiiii, BUPOOHHKaM
KOMOIKOpMIB HEOOXiHI HOBI BHUXOAM Ha CBITOBI PHUHKH, IO HEMOXJIHUBO 0e€3
MIATBEP/HKEHHS SIKOCTI Ta Oe3MeKu NpoAykKuii, mo Bumyckaetbes [1-3, 5]. Tomy
po3po0Ka HOBHX PEIENnTyp KOMOIKOPMIB i MOTPed (pepMepChKUX rocroapcTB Ta
MaJIUX MIPUBATHUX MAMPUEMIIB 1 BUBHAYEHHS X SKOCT1 € JIOCUTh aKTyaJIbHUM.

OaHuM 13 MIANPUEMCTB, 110 BUPOOJIIE€ MOBHOPAIIOHHI KOMOIKOPMH BHCOKOI
AKOCT1 JJI BCIX BHJIIB CLIBCHKOTOCHOJAPChKUX TBApWH, MTaxiB, pubu € [3toMchbKuit
KOMOIKOpPMOBHIA 3aBOJI.

Ha HbOMy BHUrOTOBIIAIOTH KOMOIKOPMH  JEKUIBKOX THIIIB: PO3CHIIHI,
IpaHyJIbOBaHI Ta y BUIJIAJI KPYNKH 32 30a71aHCOBAaHUMU peleNTamMH, BIAIOBIAHO JI0
nepxkaBuux crapgaptie, JCTY, TY BianosigHoro Buay. Ilpoaykiis 3aBoay
HaTypajibHa, EKOJIOTIYHO YHCTa, IO HE MICTUTh B CBOEMY CKJajJl TOPMOHIB,
aHTUOIOTHUKIB, WITYYHUX CTHUMYJSATOpiB pocTy. [loBHOpaIioHHI KOMOIKOpMH
3aJI0BOJIBHSIIOTH TIOTPEOY B MOKUBHUX 1 010J0TIYHO aKTUBHUX PEYOBUHAX C/T MITaXiB,
TBapUH, pUOM (BCIX BIKOBHX TpYII), 10 3a0e3nedye e(peKTUBHICTh BUKOPUCTAHHS iX
noteHmiany. Ile € rapaHTiel0 JOCATHEHHS MAaKCUMAaJIbHUX peE3yJbTaTiB Yy
BUPOOHUIITBI BUCOKOSIKICHOTO M'sica, puOH, MOJIOKA 1 SI€ITb.

00’exTH AOCTIAKEHHS.

OcHOBHUMHU 00’€KTaMH JTOCHIIKEHHS € KOMOIKOPMHU BUTOTOBJIEHI 33 PI3HUMHU
peuentypamu. CUPOBHHOIO Jii BUPOOHUUTBA OLIBIIOCTI KOMOIKOPMIB €: BOJA,
JOPLKIKI, 3€PHO PI3HUX BHUIIB POCIHMH 3aJ€XKHO BiJ PELENTypd Ta JTONOMIKHI
KOMIIOHEHTH LUIMA psiJi MPOAYKTIB, 30KpeMa J00aBKH (BamHO, Cijb, MOHOKaJIbIIN
dbocdar kopMOBHUH, OISl POCIMHHA, Ji3UH Cyib(aT, Kpeamino, remarpon JI, cyxa
CBUHHA KPOB TOIIIO).
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JIist BUpOOHMIITBA KOMOIKOPMY Yy BHUIJISIII T'PAaHYJ BUKOPHUCTOBYIOTH: >KMHUX
COHAIIHUKOBUHM [4], IpiXMIKI KOpMOBi, BamHO lklc, cinp mepuioro momeny [6],
MOHOKaJbI1€BUN (pochaT KOPMOBMIA, KMHUX CO€BUM, MEPEICYyMIIl Ha OCHOBI
MPEMIKCIB, B SIKI BBOJIATH JOOABKH, a caMe KYKypyI3y 3 KJI. IPOJOBOJIbUY-KOPMOBY
[2], Macmo pociMHHE, JI3UH Cyib(aT, COI0 MOBHOXUPOBY, KpeaMiH, remaTpoH L,
NIICHUII0 6 K, CyXy CBHHSI4Y KpoB. KpiMm TOro 1o ckjiaay BCIX PeLENTyp I01al0Th
CLJIb TIEPIIIOTO TTOMOJTY B KiTbKOCTI 70 0,2% Ha 1 T KOMOiKOpMY.

MeToau A0CTiKeHHA.

AHani3 CHpOBMHM Ta TOTOBOI NMPOAYKI[il BUKOHYBAJM 32 IIIOUUMH JEPKaBHUMU
craHgaptamu [2-6]: meron Bimoopy mnpo6 (I'OCT 5471), miarotoBka mnpod ist
Bu3HaueHHs TokcuyHux enemeHTiB (I'OCT 26929), Bu3HaueHHs 3amaxy, KOJbopy 1
npo3opocti (TOCT 5472), BuzHaueHHs koawsopoBoro uucia (I'OCT 5177),
Bu3HaueHHs kuciaotHoro uyuciaa (I'OCT 5476), BuU3HAuEHHS MAacOBOI YaCTKH
HexupoBux gomimok (I'OCT 5481), BuzHaueHHs: MacoBOi 4acTKu (HochHOpOBMICHUX
peuoBuH (I'OCT 7824), BU3HaUE€HHS MacOBOi YaCTKW BOJIOTM Ta JIETKUX PEYOBUH
(F'OCT 11812), Buznauenns nepexkucHoro yucia (I'OCT 26593), BusHaueHHs: pTyTi
('OCT 26927), Buznauenns 3amiza (I'OCT 26928), Busznauennss apceny (I'OCT
26930), Buznauenns wmiml (I'OCT 26931), Busnauenns cBuniio (I'OCT 26932),
BuzHavyeHHs kaaMmito (I"OCT 26933), suznauenns uuaky (I'OCT 26934), Bu3HaueHHs
MIKPOTOKCHHIB 1 TECTUIUAIB (METOAH, 3aTBEP/KEHI OpraHamu JIep>KaBHOTO
CaHITapHO-EMIJEMIO-TEXHIUHOTO  HArjsiAy),  BH3HAYEHHS  MIKpPOOIOJIOTIYHUX
MOKA3HUKIB.

Pe3yabTaTi Ta iX 00roBOpeHHs.

Y tabmuui | HaBeneHO pe3yJbTaTH BHU3HAUEHHS KHUCIOTHOTO, TEPEKHCHOTO
yuciaa Ta mposzopocTi cossimHukoBoi omi (TY: T'OCT 1129-93) [3], mio
3aCTOCOBYIOTH I BUTOTOBJICHHS KOMOIKOPMIB. Y BEpXHBOMY PSJIKY HaBEACHO iX
CTaHJapTHE 3HAYCHHS, Y HIDKHOMY — OTpUMAaHE IIiJ] 4ac aHaji3y CUPOBHHH.

Pesynbrat BHU3HAYEHHS KHUCIOTHO-KUPOBOTO CKJIATy COHSIIHUKOBOI OJIii
METOJIOMTa30PIIMHHOI XpomaTorpadii HaBe1eHO B Ta0II. 2.

Pesynbrati BU3HAYEHHS BMICTY TOKCHYHHMX €JIEMEHTIB (BaXKHUX METAaJiB 1
apceHy) Ta MIKOTOKCHHIB B POCIIMHHHUX OJIISAX AJis O0€3M0CepeTHhOT0 BXKUBAHHS B 1KY
1 17151 IepepoOKU Ha XapyoBi MPOJYKTH, @ TAKOXK B HACIHHI COHSLIHUKY, HaBEJEHO
B Tab. 3.

B Ttabn. 4. HaBeneHO ojepkaHI B XOJ1 EKCIIEPUMEHTY OPraHOJICITHYHI
MMOKA3HUKU KYXOHHOI COJIl. Y BEPXHHOMY DSy HABEJICHO 3HAYEHHS, 110 BIAMOBIIAE
CTaHIAPTy, y HIDKHBOMY — eKCIIepUMEHTalbHE. SIK BUAHO, €KCIepUMEHTaTbHI
3HAYCHHS 3HAXOATHCS B MEKax MOXHOKH, IO CBIAYUTH PO AKICTh CHPOBHHH.

KyxoHHY culb ratyHKy e€eKcTpa, BHIIOro 1 mepuoro momeniB 0 ta 1 mis
JIKYBaJbHUX Ta NPO(MUIAKTUYHUX I[IJIeH BUITYCKalOTh 3 JOAaHHSAM Hoay (HogoBaHa
cinb), propy (propoBana cinb) Ta oxy 1 Gropy (MomoBaHo-PpTOpOBaHA CiIb). K
100aBKM BHKOPUCTOBYIOTH PEUYOBHHH, JIO3BOJIEHI OpraHaMu OXOPOHHU 30pPOB’Sl.
MacoBa yactka J00aBOK MOBHMHHA BIAMOBIAaTH HOPMam, BCTAHOBJICHUM OpTaHAMHU
OXOpOHM 370poB’sa. MacoBa 4YacTka BOJIOTMU B COJl 3 J00aBKaMu HE IOBHHHA
nepesuiryBatu 1,00 %.
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Taoaunda 1 - IlIoka3HUKH AKOCTI COHAIITHUKOBOI OJTii

Hopmu pst omii
} Padinosanoi I'igparoBanoi, Hepadinosanoi,
HaiimenyBanHs copT COpT
HOKasHKa I[ZBOHOP ;)B' Henes.| Bumoro | 1 2 |Bumporo| 1 2
el 01 05 | 0 | 15 |40 60| 15 |40 |60
: ’ 04 | 06 | 0.6 1.5 40| 59 1.5 4.03 | 6.1
OlybIIIe
‘II/I(ID_J[IGC:)pel:\fI\I//II(():JPII:/KF 10 10 10 10 10 - 100 1 10.0 -
120, e Gibiie 10 10 10 10 10 10.1 | 10.2
[Tepekucne
ypcno, MMoJIb/kr| 5.0 | 5.0 | 5.0 5.0 5.0 i 5.0 5.0 i
1/20, ve 611b11e,| 5.0 | 5.0 5.0 5.0 5.0 5.0 5.0
CBIXKOBUPOOJICHE
[Ticns 10.00110.00| 10.00 | 10.00 |10.00] 10.00 110.00|
30epiragas | 10.00]10.02] 10.03 | 10.00 [10.01 10.03 |10.04
Mposopicts, | 25 | 25 | 25 | 40 |40 | _ | 40 | 40 |
He OlyIbllie 23 20 24 40 40 32 30
Tabiamnus 2 - KucjaoTHO-KMPOBUI CKJIAJ COHSIIHUKOBOI 0JIil
YMOBHI TO3HAYECHHS HalimenyBaHHS KUCHOTH, 0 | MacoBa yacTKa )KUPHOI1
KHUCJIOTH TpUBIAJIBHIA HOMEHKIATYP1 kucioTH (% 10 cymu
KUPHUX KHCIIOT)
Cis0 MaJIbMITHHOBA 3.0-10.0
Cigo CTE€apuHOBA 1.0-10.0
Cis 0JIeTHOBaA 14.0-35.0
Ciga JIHOJIEBA 50.0-75.0
Cyo0 apaxigoHOBa o 1.5
Co OerexHoBa o 1.5
Tabauus 3 - BMicT IIKIVIMBUX PEYOBHH Y COHATHUKOBIN 0J1i1
HaiimenyBanns EnemeHnTH, Mr/kr MIiKpPOTOKCHHHU. MI/KT
3pas3Ky Pb | Cd | He | Cu Fe, As Adma- | 3eapo-| T-2
Zn TOKCHUH B | n1eHoH | TokcuH
PocaunHi omii 0,1 {0,05]0,03|0,50| 5,0 | 0,1 0,005 0,10 —

(Bmict 3a 'OCT)
Excnepumenrtans | 0,11|0,05|0,03|0,51| 5,2 | 0,1 0,005 0,11 —

HC 3HA4YCHHA

Hacinns 10| — | — | — | — | — 0,005 0,10 0,1
COHSIIITHHKA

(Bmict 3a 'OCT)

Ekcnepumentrass | 1,1 | — | — | — | — | — 0,005 0,10 0,1

HEC 3HA4YCHHA
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Tadoauus 4 - OpranoJienTHYHI NOKA3ZHUKH KYXOHHOI COJII
Hopma y nepepaxyHKy Ha CyxXy pe4OBHHY
Ha3Ba nmoka3znuka JUIA TATYHKY

EKCTpa BUIIMKA | NEPIINK | TPYTUN

MacosBa gacTka BoJiord, %,

He O1IbIIIe HIK BUBAPHOI COJI1 0,100 0,70 0,70 0,70
(Bmict 3a 'OCT)
ExcriepumeHTaIbHE 3HAYEHHS 0,098 0,70 0,70 0,71
Kam’stHoi comi (BMicT 3a 'OCT) — 0,25 0,25 0,25
ExcniepuMmeHTanbHe 3HAYECHHS — 0,25 0,25 0,25

Camo0caIKoBOIT COJIl Ta OCAIKOBOIT
1 1 _ 3.20 4,00 5,00

coui (Bmict 3a 'OCT)
ExcniepuMeHTaIbHE 3HAYEHHS — 3,20 4,02 5,06
pH posuuny (smict 3a I'OCT) 6,5-8,0 He pernamenTtyeTbes
ExcniepuMeHTanbHe 3HaYEHHS 6,8 _
BucHoBkwu.

1. 3a mirounMu JepKaBHUMHU CTaHAapTaMUd BUKOHAHO aHaJI3 SKOCTI CUPOBUHHU
JUTSI BATOTOBJICHHSI KOMOIKOPMIB BiJIMTOBITHO 10 TPHOX PI3HUX PEIETYP.

2. Bu3HayeHO BMICT LIKIJJIMBUX PEUYOBHUH y POCIMHHIN OMii Ta KyXOHHOI COJIi,
KHCJIIOTHO-)KUPOBUH  CKJaJd, KHUCJIOTHE, TIEPEKUCHE YHCIO Ta MPO30PICTh
COHSIIITHUKOBOT OJIii.

3. OpnepxaHi TOKa3HUKM CBIAYaTh MPO BHUCOKY SKICTh KOMOIKOPMIB, IO
aHaJli3yBaJIu.
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Abstract. The paper considers the possibility of determining the quality of feed. The analysis
of quality of raw materials for their production is executed. The content of harmful substances in
vegetable oil and table salt, acid-fat composition, acid, peroxide value and transparency of
sunflower oil were determined. A comparison of the obtained data with the indicators approved by

DSTU is given.
Key words: sunflower oil, compound feed, quality, methods of analysis, heavy metals.
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