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METHODOLOGY OF ASSESSMENT OF ADHESION
STRENGTH OF COMPOSITE MATERIALS

Shevchenko A.A.
Kalin M.A.
Pirozhkov V.A.

Kormakov S.A.
MoscowPolytechnicUniversity(MPU)
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Abstract

On the basis of existinGOSTSs, a methodology was developed to quantify the change in the adhesive strength
of a protective coating during its long contact with the medium.

A series of experiments was performed from the results of which it follows that the method is apfaicable
determining the adhesion strength of the coating through which the chemical medium has passed and reached the
surface to be protected and how it varies with time and that the coating can have a good adhesion bond to the
surface to be protected. Adhesisignificantly improves the protective properties of the coating and the duration
of its protective action.

Thus, using this method, it is possible to determine the amount of adhesive strength for composite coatings,
simulating the actual operating condits for their application.

szt yjor j Ofdza @y, CtBfsLdydtsdedsr | B@BOIjtedOdzr, OHCGEjL dsd
ndi3dW.

Keywords: adhesion, composite materials, adhesion strength, protective coatings, chemistry.
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PROGRAM SYSTEM FOR ARTERIAL PRESSURE
REGRESSION ANALYSIS IN ORDER TO DIAGNOSE THE
STATE OF STUDENTS IN PHYSICAL EDUCATION CLASSES

Serba L.E.
Master
NTUU "KPI" them. Igor Sikorsky
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Abstract

During process of studying the state of students in physical education classascordeddifference in
pressure in different parts of bodly comparisorwith the reference point on the left shoulder. The results of the
measurements collected in the database gave an impetus to create a software product that could be used to
investigate the relationship betwegmessure parameters obtained from the left shouldepeasdure parameters
obtained from other points of the upper and lolivab.

The article considers the software system that was created for arterial pressure regression analysis, as well as
linear regession by the least squares method, which underlies the software product. Linear regression analysis
allows us to construct a mathematical model and determine its static reliability. This type of analysis is one of the
most common methods for processingetvations in the study of dependencies in physics, biology, economics,
technology, and other fields.

In the conclusiongvas performea@n analysis of the created software system.

szt yso ' ddaS @O twjctejm v, hiZjlstsH dz02 &) d2f §BEc COEBHERO R Y &) Is
BOLO HOd-R.
Keywords: linear regression; least squares method; arterial pressure; software; siatdmse
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Abstract

Energy saving in residential buildings is an important task, since the weight of energy resources in the cost
of housing maintegince reaches 680%. Every year, Ukraine's housing and utilities sector consumes more than 8
billion kWh of electricity and about 10 billion cubim of natural gas. Proceeding from this, the priority task for
energy saving in the housing and utilitesctor should be the use of renewable energy sources, such as hybrid
solar collectors, network solar power plants, wind turbines, heat pumps, etc. Proceeding from this, in the work the
features of electric and thermal load of residential mdistrict ofthe city were investigated with the help of the
automated system of commercial electricity accounting, ELSPEC G4500 electricity quality analyzer. The
simulation of electric and thermal load and the design and power of hybrid solar collectors are Setected.
efficiency of using hybrid solar collectors to provide electric and thermal energy of a residential neighborhood is
determined; the net present value of the project during operation will amount to about UAH 181 million, while the
payback period wilber ound 4 years at a ¢greeneée tariff. Hybrid
over network solar power stations and solar systems, if they are located separately, since the required area under
their location is doubled. In addition, the powegeheration of electric energy is increased up to 25% due to the
cooling of the photovoltaic panel by the thermal part, because when it is heated, the power of generation of
electricity falls. Of course, the efficiency of the use of hybrid solar collestoosild be periodically recalled
because of cheaper prices for equipment, energy tari
factors.
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Keywords: hybrid solar collectors, residential microregion, electric load, thermal load, modeling, economic
effect
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GENETICS AND BIOTECHNOLOGY
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Abstract

Orthopedic surgery, such as knee or hip arthroplasty, is referred to as an operative intervention of a high risk
of thromboembolic complications.

When planning the prevention of venous thromboembolic comjalicatvith low molecular weight heparins
in patients with traumatologic and orthopedic profiles, one should take into account the possibility of asymptomatic
and lowsymptomatic thrombosis in patients, the risk of complications after surgery for each ipaiddually,
the adequacy of the choice of the method of prevention.

The main disadvantage of identifying a risk group for the development of a feasibility study is the indirect
nature of the diagnosis, which is based on the analysis of the clinitalepimonitoring the parameters of the
hemostasis system and instrumental diagnostic data. In addition, not all studies confirm the influence of risk factors
on the development of the disease. According to the majority of authors, up to 50% of all "alifl\\aiplations,
and in particular the development of a feasibility study, can be associated with genetic factors.

Polymorphisms of genes can not manifest themselves for a long time. But with a number of factors, they
cause lifethreatening and human h#atliseases: cardiac ischemia, ischemic brain diseases, pulmonary embolism,
etc.
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¢ bstract
In the present work gibberellin A@ntent inTradescantialclone 02) inflorescences after lantensityo-
irradiation was studied. The level of this hormone was shown to exhibit both the increase and the decrease of the
contentrelativelyto the control, depending on the dosage-fadiation. A comparison of these findings with the
data on other plant howne content and with those on tleev-doseo-irradiation cytogenetic effects obtained
earlier is also attempted in the paper.
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Results and discussion Gibberellins are hor- their mass wasestimated, the materials were fixed in a
mones involvedh plant growth and morphogenesis, rewaterethanol mixture (80:20 by volume). The fixation
productive development, shoot differentiation, etctime for each sample was 1 hour. Gibberellic acid con-

While the role of cytokinins may be called a key one a®nt was evaluated by a biological method. Evaluation

far as resistance to impacts of genotoxic stresses is caifi- gibbeellin A3 was performed through applying

cerned, the role played by gibberellins in the abovd-rankland and Wareing method [Skorobogatova at al.,
mentioned processes may not be considered as an eéd899; Frankland, Wareing, 1960]. Berlinfgklettuce

dent one. However, the processes governed by gibbgariety (Holland selection) was use@i bber el | i n
ellic acid include pr ot ednentwasdssessecdn thé calibmaton adirsve) forsty nt h
cell cycle control mechanism, nuclear transportatioplotting gibberellic acid produced at Orlov chemical

and cell structure special arrangement, thosmonal plant was used.

response to lovdose irradiation is the phenomenon of In the context of the plant hormonal system re-

high complexity and scientific interest. sponse to irradiation, the overall dose range may be

Materials and methodsStem cuttings of plants subdivided into 3 levels. Doses up to 2@y, inclu-
with inflorescences having 2 or 3 internodes whersively, can be referred to the firgvel. Irradiation in
used as starting raw materiahll of the infloresceces such doses | eads to increasin
were obtained during springummer period. Prior to respect to the control fror20.61°0.47 to 32.732.98
irradiation the cuttings with inflorescences were placetg/g of raw weight. The content of gibberellins (up to
into distilled water. The inflorescences were irradiate®.16°0.62 ng/g of raw weight) was decreasing both in
with ?Ra source 17 h later. Upon irradiation up to 9.0respect to the etrol (natural and less intensity irradia-
fi5y, the exposure time was BQthe doses being in- tion variants upon irradiation in doses from 3.0 to 9.0
creased through enhancing irradiation intensity. Thesy). Irradiation in doses from 985y and higher is
intensity remained constant in higlose irradiation characterizedwith content increasing, reaching its
variant: 0.45fif5y per hour. Gibberellin A3 content wasmaximum in the point of 30.803y - 75.72 1.34 ng/g
estimated on dradescantigclon 02) model. Immedi- of raw weight (Fig.1).
ately after irradiation, the inflorescences were cut,
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Fig. 1. Gibberellin A3 content in control and under loese irradiation, exposure time 2@ur, source ?*Ra
Abscissa dose fisy; Ordinatei GA A3 contentr{g/g of raw weight

Stimulatinghormone content reduction was ob-by cell cycle control mechanisms, with hormonal sys-
served in response to genotesicess. Lowdose irra- tem being the key regulator in plants.
diation induces a number of processes which are evolu- Earlier, we presented in Homichenko A.A. et al.
tionary conservative and ensure genome integrity. C42007]the data on the content of auxins and cytokinins
cycle inhibition allowing time for initiating theepair in Tradescantigclon02) inflorescences after exposure
system and lesion repair are assumed to be the basisoliow-doseo-irradiation. Both hormones demonstrated
the discussed processes. These processes are provitied content lowering in respect to the control in all
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variants upor-irradiation. Whilecytokinins exhibited Au x i ns 6 l evel dropped signi f

significant (p<0.05, Test) content decrease as early asences being irragted with higher doses, i.e. 4.86y

the plant was irradiated with 1fi@5y, it showedmaxi- (Fig. 2 and 3)Gibberellic acid level decrease exhibited

mal reduction in its content upon 2@y irradiation. in 3.0 up to 9.0r5y dose range is in agreement with the
stimulating hormone pathway.
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Fig. 2. Cytokinins content in control and upon ldase irradiation Abscissd dose/fifsy; Ordinatei cytokinins
(CTK) level (mkg/g of raw weighffhe method precision30%.

Note: changes of the cytokirgtevel in all irradiation variants significantljiffers from the controfrom Hom-
ichenko A.A. et al. [2007]
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Fig. 3. Auxins content in control and under low dose irradiatidipscissd dose fifsy; Ordinatei auxins level
(ng/g of raw weight). The method precisidd0% [Homichenko A.A. et al., 2007]
Note: changes of the auxin level in the variants with the irradiation doses of 4.86, 9.8 af@y28ignificantly
differs from that of the control

We suppose the reduction of each hormone levele i ght 0 of each of these hor mc
(cytokinins, auxins andibberellins) following the irra- trol as well as by their function in the control mecha-
di ation dose increase to be accounted for by #Athe
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nisms being able to duplicatémay indicate to the ge- Interestingly, in two dose rangefsom 0.4 to 2.0
netic leson repair process at irradiation dose levels ufsy and from 9.8y, gibberellic acid shows the level
to 8 - 9 i3y being closely connected with the cell cyclancrease, this fact is very interestipgr se(Fig. 1).
control mechanism. In a particular dose range gibberélradescantigclon02) cytokinin and auxin levels the
lic acid seems to contribute to the control mechanisimflorescences were decreasing upérradiation in all
activity as well. variants in respect to the control.

The roleof gibberellicacid in cell cycle control- Earlier it was shown that the irradiation with 2.3
ling mechanisms has been a matter of a debate folmad 4.86fifsy doses results in increasing the inflo-
long time. Currently, it has been established that gilvescence radicesistance. Radimduced resistance to
berellins regulate positively the expression of a numbérradiation with doses quantity increasing at the levels
of components of dgin/cyclin-dependent proteinki- near to those mention above (2.3 and 48§) is at-
nase complexes sponsible for cell cycl&- andG2-  tributed to the activation of an errfree repair branch
phase transition. Genes expressed in response to Géy8the basis of homologous sequences, this being occa-
treatmentare cyclinsof ¢ - and -groups and cyclin sionally referred to as radiaducedadaptive response
dependent kinase€DKAL;1, CDKB;1 and CDKD [Khomichenko A.A., 2018]. In the work presented this
[Sauter Kende 1992; Sauteret al., 1995;SauterM., ef f ect either precedes or ac
1997;van der Knaap E. et al., 199%.gibberellinrde- content reduction upoon-irradiation increasing to 3.0
ficient plants gene expression of the inhibitors such d$y. With assuming that the increase of gibberédlin
CDK (ICK) - KRP2, SIM, SMRland SMR2is en- level at irradiation dse levels up to 2.0 cGy is aimed at
hanced. They exhibit the dependence BBELLA- compensation of the increasing dose load, its reduction
factors degradation process, which is the central mechrder irradiation doses > 3.0 cGy is accounted for by
anism in gibberellic signal transition [Achard et al.the increased radioresistance of the flower meristem
2006, Achard et al. 2008chard et al. 209; Richards, cells.

D.E., 2001] Its role in regulation of the abovemen- Tradescantia(clon 02) inflorescences irradiation
tioned mechanisms seems to be not so significant, whiendoses over 9.8y resulted in gibberellic acid in-
compared to the role of cytokinins and auxins. crease both in respect to the control level and to less

Theg adual | owering of dntehsiveiragiation, with gohsalérable gematie Issidn
content appears to be accounted for by the similarity @fequency increase observed (Fig. 4). Significant de-
their functions, the effects observed are related to threr e as e o f gi bber.@dnd 9.0ifdys cont e
consistent mobilisation of th&radescantia(clon 02) dose irradiation with its subsequent growth is likely to
inflorescence tissue repair potential. We suppose tha¢ attributed to a particular cell response to the ionising
the changes in this hormonal system reflects the kéyadiation dose enhancement. This may indicate to the
dose levels responding the the radiobiological procegepletion of the potential of the repair mechanisms be-
development under low intensity irradiation. Dramatiéng active uporirradiation in less intensive doses and
decline of the gonBband 20 Mmayndénwonstrate thé teansition to mew mechanisms of
5y irradiation and its increase, with the doses erhe ionising irradiation response. These responses are
hancement following, are likely to indicate the deplelikely to be followed by the significant increase in ge-
tion of the repair mechanisms potential (those being acetic lesion outcomes. Fig.4. presetits data on th
tive upon less intensive irradiation) and transition to thgibberellins content given above and compare them to
new types of the plamtell response to ionising irradia- the findings on cytogenetic lesions [Khomichenko
tion. A.A., 2018].
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Fig. 4. Pink somatic mutation frequencyTmadescantigclon 02) stamen hairsellsupon up t040.6 iy
irradiation doses. Abscisgairradiation dose fi{5y), Ordinate- pink somatic mutation frequency (%).

Upon doses increasing from 9y further on, with such factors aXP andCS proteins (pigment xe-
genetic lesion frequenggignificantly increases and in roderm and Kokkain syndrome) and endonucleases.
the21.01 40.6f5y limits remains within a rather nar- RNA-polymerase 1, TFIIHJ RPAL1 are also being
row range (from 0.730 to 1.014%). Considerable pinkound/connected to thenMpannuss A. et al., 2012;
mutation increase foll oW8ingh$.K. e alb2010Watetwbrth iWWOM., 2011 Ray e n t en
hancing, with any significant dependence oo S., 2013
irradiation dose being missing, may indicate to muta-  TFIIH protein complexeand RNApolymerasédl
genic repair branches adtix. Among these mecha- include & ¢ somplex D-type, its catalytic units
nisms NHEJ has been most thoroughly studi2dA &DKD-kinases and cyclinl of CAK. CDKD-activating
lesion repair assumed as the basis of this process is ki@ases are plant homologs©DbK7 of mammals. Cy-
lated to joining the torn ends wikilJ70i KU80 getero- clin H homologs were also isolatéd a series of the
dimers.Interestingly, the expression of these proteins isiodel plant subjects. Thexpression of each of these
being positively governed by gibberellic acid, and arggroteins is positively regulated by gibberellic adi@{
bidopsis treatment with this acid increasesAtiJex- bian T. et al., 2000; van der Knaap E. et al., 1997; Sau-
pression level two fold within several houRi¢hards, ter M. et al.,, 1995Sauter M. 1997] Thus, 4 ¢ s
D.E. et al., 2007; Liu P.F. et al., 2908 complex, functionally uniting TFIIH and RNA

Plants are obligatory photoautotrophic organismsolymerase |l which plag major role in different re-
Throughout their life span solar irradiation accounts fgpair branches and, with their activity being interde-
the character and the sequence in their developmentmendent, is positively controlled by gibberellic acid.
well as for a series of other processes, the solar irradRNA polymerase Il is positively regulated by gibberel-
tion is a factor inducing the ajority of genetic lesions. lic acid. According toUmeda M.et al., [2005], this
This is likely to be accounted for by the fact that the kesnechanism or ther mechanisms complex is one of the
factors regulating photomorphogenesBET1, COP1L  most important pathways of connecting the hormonal
andHY5 are indispensable elements of the repair meclystem and genetic apparatus of plants.
anisms. Gibberellic acid plays a central role in regula-  Noteworthy,$ 3 Oryza sativa L.treatment with
tion of dscussed processes[ abad e E D. aibbemllin.ind®&ds Geplicatiohn|proteinl expression
abadéeE D. et -Bhart ol200r@eE (RBBI [van degkmdapE. et al., 1997]. This hetero-
2011; Jang #C. et al., 2010; Casal J.J., Yanovsky J.genic protein found in the basic model plants subjects
2005] Primarily, this refers to lighindependent repair and involved in DNA replication recombination and re-
(NER), photoreactivation and to other eepbranches pair could be called one of the critical factors in a series
as well.DET and COP proteins, as well as a series ofof the repair branchedUmezu et al., 1998; Brush
the structurally affined proteins form several comKelly, 2000;vanderKnaapE. etal., 1997].
plexes required for realisation of a number of the repair  Thus, the data presented in the literature show the
branches. In turn, they form and regulate complexggsossi bi |l ity of gibberellinds

cycle control mechanism and in a wide range of active
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genetic structure repair process, this being inexgent 6. Brush G.S., Kelly T.J. Phosphorylation of the
with the works showing gibberellic acid to be an effitreplication protein A large subunit in the Saccharomy-
cient radiepr ot ect or u p o-dose p-1 aestesedisiaetthegkpomtrresponse // Nucleic Acids Re-
irradiation [Vilensky E.P., 1987] search, 2000. Vol. 28 (19).i P.3725i 3732.

Conclusion Genotoxic stress leads to the inacti- 7. Casal J.J., Yanovsky. J., Regulation of gene
vation of genes required for mitosis and cytokinesis, irexpresion by light // Int. J. Dev. Biol. 2005.Vol. 49.
suring tte checkpoints governing. Otherwise, putting it P. 501511.
results inDNA-metabolism inhibition and in DNA 8. Fabian T, Lorbiecke R, Umeda M, Sauter M.
reparation genes stimulation and induction and, hendeabian, T. et al., The cell cycle genes cycAl;1 and
in synthesis and activation of the repair ferments armtic20s3 are coordinately regulated by gibberellin in
complexesRNA and DNA synthesis and other factorsplanta. Planta 2000. Vol. 211P. 376 383.
involved in maintaining the genetic structure integrity. 9. Francis D., Sorrell D.A. The interface between
We think these two aspects to be worth noting. the cell cycle and plant growth regulators: a mini re-

Both of these reaction types are generally realizedew // Plant Growth Regulation, 200iLVol. 33.7 P.
as a single event and require an appropriate coordird-12.
tion of the expression of these two groupsgefes. 10. Frankland B., Wareing P.F. Effect of gibber-
With extremely close interaction of the mechanismsllic acid on hipocoty growth of lettuce esdlings //
i.e. genetic lesion recognition mechanism, cell cycl®atura, 1960 Vol. 185.1 = 4 710P8255 256.
control mechanisms and those of the lesion repair, these 11.GalleggBar t ol ome E J . , Al abad?
mechanisms are qualitatively different. These proM.A., DELLA-Induced Early Transcriptional Changes
cesses are regulated by the activatiormones. There during Etiolated Development in Arabidopsis thaliana
arises a situation requiring different responses of thHéPLoS ONE 2011
hormonal system i.e. both increasing and lowering of 12. Homichenko A. A., SkorobogatavI. V.,
the stimulant hormones content. Karsunkina N. P., Zajnullin V. G., The Hormonal and

We believe that in the framework of the hormonaGenetic Effects Induced by an Irradiation in Small
system there might be a particular special@atiThe Dozes at Tradescantia (a Clone 0 #diats Biol Ra-
specific mechanism responsible for one of the aspedagecol. 2007 Vol. 47,- N 5,- P. 593 598.
of the plant response to the genotoxic stress, for exam- 13.Jang C., Song J. T., Bhoo S.H., and Seo
ple, by the cell cycle kinetics, is predominantly govH.S., LAF1 Positively Regulates PhyA Signaling by
erned by cytokinins and auxins, while the governing dflodulation of COP1 Activity // J. Korean Soc. Appl.
the repair processes per setxzounted for by the ac- Biol. Chem. 2010- Vol. 53(1).- P. 114117.

tivity of gibberellin A3. 14. Khomichenko, Alexey. (2018). Impact of Pro-
voking Irradiation on Tradescantia (clon 02) Inflores-
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Abstract

With the aim of improve the computational properties and expansion of applications of mathematical models
of the dynamics of oscillatory processes of mechanical systems class gears, witlcedfemre of them devel-
oped a finitedifference mathematical model, based on the use of the finite difference method The article analyzes
the works published earlier on modeling the dynamics of oscillatory processes in mechanical systems class gears,
on the basis of which concluded the need to develop mathematical models of this class with the solution presented
in discrete time. As an object to the use of the finite difference method was proposed earlier by the author devel-
oped a mathematical model of g&athe form of a system of linear differential equations of the second order.

sdzt yjor j dtksHOL sdzj ydz' = tOL desfmilsj 2, d30OIsj BBOIdyd m& Ow d3t
Wdydd dzls Istej ded v .

Keywords: finite difference method, the mathematical model, thellasmiy process, the differential equa-
tions of dynamics.
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Jvzﬁgy =-Cj,(z - |1f;)|1+ciiz (z, +|2f;()|2 - CaxRy;

Jzﬂiﬂz =-Ci (Y1 - |1flz)|1+cii((Y1+|2flz)|2 + C,rgtgbRs;

Jzzﬂf =-Cjy (Y2 - Ilflz)ll + Ciiy (Y2 +|2f22)|2 - Carg,tgbhpRs; (1)

m# = C X, +C3(1gh, +DR,;

My = C,y X, - C3(1gh, +DR;;

My = Ci, (Y - |1flz)+Cii((Y1+|2flz)+C3R9;

Mm% = Cjy (Y2 - |1f22)+ciiY(Y2 +|2flz)‘ CiRy0;

m# = Cj, (z, - |1f1Y)+Ci'E(21+|2f1Y)+C3R11;

my#t = Cj, (2, - |1f;)+Ciiz(Zz +|2f;()‘ Cs3Ry,-
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MATHEMATICS
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RECURRENT METHOD FOR BUILDING A REVERSE REED-
MULLER MATRIX
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Abstract

Zhegalkins polynomial, or algebraic normal form, is an integral part of the methods for evaluating the cryp-
tographic properties of Boolean functions. However, it is also possible totappipethod to evaluate the multi-
valued logic function properties.

This article proves the validity of the formula for constructing the inverse-Riedidr matrix via recurrence
formula published in [1]. This matrix allows to find the ANF coefficientsafguarticular function of manyalued
logic. This method makes it possible to accelerate the calculation ofdengasional Reedluller matrices.

sdzt yjor j Ofazg 8 ®:O0d yj M¢ OV deste 3O dz' dzOW W stc BO-f Odzdefs &#OL dzO ¢
Keywords: algebraic normal form, mamyalued logic, Reed/uller matrix.
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MEASURING SYSTEMS
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ANALYSIS OF OPERATOR ACTIVITY IN TITANIUM FIRES
LOCALIZATION ON THE AIRCRAFT
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postgraduate student Department of International Road Transportation and Customsl,Cont
National Transport University, Kyiv, Ukraine
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Abstract

The article deals with improvements fault safety, the safety and reliability of the-aimenaft" system
through the analysis of crew operator activity inltd@lization of the titanium fires in the engines of aircraft. This
sets the basic measure of "craikcraft" system efficiency as the probability of a successful flight outcome. To
resolve this issue, the psychophysical aspects analysis of crew actpesiiic flight situations (SFS) which are
associated with the occurrence of a fire in flight and operation of fire protection means are conducted. In the paper,
the mathematical dependence of the SFS total parrying time is obtained taking into aecphysital specificity
of the fire protection system and the psychophysiological capabilities of the operator.

sdzé ytso ' offdasks®sB jLfjC0O, BjLYJCO fsd sls' o, kdkOdsse O
f4¢d.

Keywords: failsafety, flight safety, titanim fire, crew, fire safety systems.
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