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LIVING TISSUES IMPEDANCE DURING WELDING

Burtseva L.M.
bachelor in biomedical engineering,

National Technical University of Ukraine “Igor Sikorsky Kyiv Polytechnic Institute”

Abstract. The article deals with the change in the impedance of biological tissue at
temperature influences in the bipolar coagulation process. The main causes of such im-

pedance dependence are considered as manifestations of a minimum. It also describes the
possibility of using the impedance as a control parameter for the welding process.

Key words: impedance, impedance of a biological object, electrical impedance
measurement, bipolar coagulation, live tissue welding.

Nowadays the bipolar coagulation
method has a large field of use in medical
practice, but there is still a problem in
controlling the quality of fabrics welding.
It is known that the main parameter in the
process of forming a welded joint is the
temperature at the boundary of the tissue
regions, but the practical implementation
is connected with the task of measuring
the temperature at the place where the
measurement has to be carried out has
not yet been overcome. However, measur-
ing impedance can be a reliable value for
assessing the quality of welding.

Impedance of biological objects - inte-
grated electrical resistance, measured
with the help of electrodes immersed in a
cloth or placed on the surface of the in-
vestigated body. When passing alternat-
ing current through biological systems,
the value of the impedance will be repre-
sented by the sum of active (ohmic) - P
and reactive (capacitive) resistance — X_
[1]. The active component is due to the
presence of fluids and indicates the active
resistance that the cell passes through the

electric current. The capacitive compo-
nent is due to cellular membranes and
shows in what degree the cell can accu-
mulate an electric charge [2].

Frequency characteristic of biological
tissues can be found by impact on the
object with test signal - unit function,
registration of the induced reaction and
its transformation into the frequency re-
gion with the help of digital Fourier trans-
form. Then, using the Bode method, to go
over from the frequency characteristic to
the transfer function of the object, which
in this case, with the selected attributes of
the model, has the meaning of the opera-
tor form of the impedance of the biologi-
cal tissue:

V (p) — stimulus voltage in opera-
where tor form;

| (p) — stimulating current in oper-

ator form.

As a test signal for system identification, it
is advisable to choose the current of the
step form applied to the electrodes locat-
ed on the investigated section of the bio-
logical tissue. Such a signal is formed by

6
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Figure 1 — Dependence of voltage and tissue i

the inclusion of a current of constant
amplitude from the current source and
can be considered as a model of the influ-
ence of the unit function. Then the volt-
age recorded on the electrodes can be re-
garded as a transient function of the ob-
ject.

The graph-analytic Bode method for
determining the transfer function of the
system is vivid — the method makes it easy
to determine the order of the transfer
function of the system.

Transmission function of the object
under study is:

At temperature influences on a tissue
there is a decrease in the impedance of
biotechnology in connection with the
breakdown of cellular and intracellular
membranes, heating liquids in intercellu-
lar spaces and increasing their volume
(“boiling”), the development of tissue de-
struction processes and the transforma-

mpedance during welding

tion of it into a homogeneous conductor
of the second kind. As the “drying out” of
the contents of the cells, the coagulation
of blood in the adjacent microvessels and
the stopping of the lymph flow, tissue re-
sistance increases, then carbonation may
occur with increasing temperature. The
name of this process is bipolar coagula-
tion (Fig. 1) [3].

Based on the above features of the re-
sistance of biological tissue, the imped-
ance can qualitatively replace the tem-
perature parameter for reliable control of
the tissue welding process.

The algorithm for controlling the pro-
cess of welding can be carried out accord-
ing to the following scheme:

1. Collection of edges, which are con-
nected by means of a surgical instrument,
and compression of them by electrodes.

2. Gradual lifting of the voltage be-
tween the electrodes.
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3. Calculation of the current imped-
ance of fabric, the value of which is gradu-
ally decreasing. In our opinion, the first
reason of this phenomenon is the fact that
the intercellular substance is a conductor
of the second kind, the active resistance of
which decreases with the heating of the
tissue. The second reason is the result of a
rise in the voltage at which the gradual
destruction of poorly conducting films
and cell membranes occurs, leading to an
expansion of the conductive space.

4. Since resistance, which is calculated
as the ratio of voltage drop to current,
continuously fluctuates, it is necessary not
to forget to carry out its digital filtering.

5. Then the resistance passes through
the minimum. This dependence of im-
pedance on time is possible, if, in addition
to the mentioned processes, which reduce
the value of the impedance, another pro-
cess that has a reverse effect takes place in
the tissue. According to our assumptions,
this moment corresponds to the begin-
ning of the rapid denaturation of the
protein. It is known that its denaturation
to a certain temperature boundary devel-
ops very slowly, and then its speed be-
comes very large. Denaturation leads to a
reorganization of the molecular structure
of proteins, which leads to the swelling of
protein molecules, with an increase in the
resistance of the lung ion movement. It
can be assumed that the beginning of de-
naturation is the reason for the appear-
ance of a minimum on the plot of the
impedance dependence from the time of
tissue exposure under stress. It should
also be borne in mind that the thermal
conductivity of the fabric is low, and in

order to obtain more or less reliable re-
sult, the fabric needs to be warmed up not
too fast.

6. Still some (very small) time the
pressure continues to grow. The current
value of the impedance increases rap-
idly as long as the ratio of its current
value to the minimum reaches the set
value. The voltage is fixed at the
achieved level. This is the end of the
first stage, which completes the initial
setting. In this way, the system is self-
adjusting to the condition of the fabric,
at which fast denaturation begins. A
small excess of a fixed voltage, com-
pared with the voltage, corresponds to a
minimum of impedance, warns the sys-
tem’s response to false minima, which
are inevitable in this case.

7. Further, the monitoring of the cur-
rent impedance value is continued as be-
fore. If it remains constant, then most
likely protein fibers continue to grow, and
the temperature of the tissue increases.
These two processes, as it would compen-
sate their influence on the active compo-
nent of the impedance. If the resistance
falls, then obviously the temperature of
the tissue increases, and the voltage must
be slightly lowered.

8. The completion of the welding
should be carried out after a certain inter-
val of time after the completion of the first
stage. This time should be minimal, but
sufficient to complete the formation of
the threads, because polymerization can-
not end immediately. A part of the mem-
branes, both on the one hand and with
another, is pierced by an electric field with
the formation of a total volume of the cy-

8



TECHNICS AND TECHNOLOGY. #5

toplasm, the proteins of which coagulate,
forming a compound.

This self-adjusting system is qualita-
tive for controlling the process of bipolar
coagulation. It is also quite simple and
inexpensive in its implementation, since
there are different options for implement-
ing devices for impedance measurement
[4]. However, for more reliable system
setup, it is still necessary to conduct re-
search to find the optimal relative value of
the impedance at which the completion of
the first stage of the bipolar coagulation
process takes place.
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SOME ISSUES ABOUT WEB-DESIGN

Namchevadze Ts. V.

Academic Degree of Engineering Sciences Kutaisi Akaki Tsereteli State University

Abstract- The issues of Web-design creation of the popular American business-style
sites in modern conditions are discussed. The choice of modular grid is depended on such
parameters, as the structure of the site, the number of items in the menu and the number

of contents.

Keywords: Web-design, American business style, modular grid.

Web-technologies, like fashion - per-
manently have changes. There is also a
change of web design. Nowadays several
styles of web-design are currently used for
building sites. One of the styles is the
American business style, which is very
demanded in modern conditions. For
such sites, we can highlight some of the
characteristic features:

1) Fixed width. As a rule, modern
business sites are created for monitors
with 1024X768 pixels. Almost all sites are
fixed and rare exceptions are doctile.

2) Standard layout of elements. Sites
are made according to modular grid. The
sites created with their usage are beautiful
and understandable. For most American
business-style websites, a few standard
grids are most commonly used.

3) Photo materials. Photographing
accurately illustrates the purpose of the

site on the American business site. When
the site sells cars, it is preferable to use
such color of the car that would be more
acceptable for potential buyers. If the site
is for the clinic, then it is possible to use
the image of an international group of
smiling doctors in the design. If the site is

a consulting firm, then everything de-
pends on what type of consultation and
service the firm makes. A typical solution
is to use a picture that reflects the busi-
ness process. The picture can be repre-
sented by business people in suits and
ties, office equipment and others. Meta-
phors are often used for time (clock for
instance) and to mark success.

For designing an American business
style site, the images should be clear, obvi-
ous and simple. The number of pictures
depends on the purpose of the site. If the
site sells products, then the pictures will
be placed in large numbers. In other cases
in less quantities. 1 or 2 or 3 images are
used to place the logotype.

4) Banner advertising. It is desirable
that the commercial site should look sol-
idly: We should not use either advertising
or significantly reduce their number [1].

Creation of American business-style
design is conditionally divided into
4 stages: 1. Study of work; 2. Selection of
photographs; 3. Working with modular
grids; 4. Decoration.

Selection of photographs. For cre-
ation of site of this style you need to be

10
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Picture 1. Different types of modular grid

temporarily imagining yourself in the role
of the user of the product, which is of-
fered by the site. You must define which
elements, what colors and layout de-
scribes these products best. For example,
if the company sells apples, then the apple
color should be “ecological”, natural. In
addition, it is necessary that the orienta-
tion should be done on the logotype: on
its stylistic and color.

Working with modular-grid. Most of
the business-style websites have a simple
modular grid where the elements are in the
standard place. Selecting a modular grid
depends on the parameters such as site
structure, number of items in the menu
and number of content. The company’s
logotype is largely placed in the upper part
of the site; the menu is placed under the
logo or above or left. Mainly, 2 columns or
3 columns are used. Different types of
modular grid are shown below (Pic. 1).

Content is placed in the columns of
the modular grid. The main page is tradi-
tionally placed with welcome texts, news
and offers (actual services and proposals).
If the menu is on the left, then we have to
put the Welcome - text in the middle. On
the right of this text — the column of the
news. And actual services and products
should be placed below the menu, Wel-
come - text and the news.

Contact information is placed in the
lower part of the site. Of course this does
not mean that you can not do another
option.

According to the number of the menu
items we can define the menu type. If we
know that the client will not need to add
2-3 sections on the site, then the horizon-
tal menu will be used. If the number of
the menu items is greater than 8 and the
divisions can be changed, then we will use
the vertical menu. For the most part, ex-

11
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cept for the main menu, you need to use
the divergent submenu.

Decoration. The usage of pseudo-vol-
umes and buttons in the menu is character-
ized for the American business-style. For
the creation of volume, the gradient and
shadow are used. The most effective picture
is placed in the title section. It needs to be
processed: to add color, to increase contrast.
It would be nice if we put thematic images
in each section. With it the user perceives
the sections visually, and the picture will
revive the text. In practice, it is popular to
have a smaller size picture near the news
header. It is desirable to put a picture in the
contact information section [2,3].

Examples of American business-style
websites are:

https://www.ebay.com — Auction site;

https://www.sephora.com - Cosmetic
company site;

https://www.mayoclinic.org — The site

of the medical clinic and others [4].

The article discusses the issues of cre-
ating Web design for modern American
business-style websites in modern condi-
tions. It contains the tips on what the de-
signer should focus on.
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OYHKIIOHAJIBHI OCOB/IMBOCTI MOBUIBHOTO NOJATKY
JUIA IIIATOTOBKM ABITYPIEHTIB 1O 3HO

Yopna A.B.

acucreHT Kadenpu iHpopMaTHKM i KibepHETUKM
MeniTononbChKOro JiepXKaBHOTO I1eAaroriqHoOro yHiBEpCUTETY

imeHi borgana XMenbHUIIBKOTO
IIan 1.0.

CTYIeHT 1-T0 Kypcy MenmiTononbChbKOro JIep>KaBHOTO NEeArOriYyHOro YHiBepCUTeTy

imeni borgana XMenbHUIIBKOTO

Kommawniens A. A.

CTyOEHTKa 1-ro Kypcy MenmiTonoabchbKOro E€P>KaBHOTO He[[aI‘OI‘i‘{HOI‘O yHiBepcv[TeTy

iMmeHi borgana XMenbHUIIBKOTO

Hemuenko O. O.

CTYAEHT 1-ro Kypcy MemiTonombChKOro Jlep>KaBHOTO MearoridyHoro yHiBepcuTeTy

imeHi bormana XmMenpHUIIBKOTO

Anomauis. B cmammi po3ensoacmvcs 8usHaueHHs ma 0co6nusocmi pobomu mo-
Ginvrux 0odamxis. 30iticrenuti NOPIBHANVHULI AHAI3 iCHYIOUUX MOBITLHUX 000amKi6 3
icmopii Yxkpainu. Onucani yHkyionanvui ocobnusocmi pobomu pospobneHozo mobine-
Hoeo 0odamka npu nideomosui abimypienma oo 3HO.

KirouoBi coBa: Mo6inbHMIT OATOK, abiTypient, 3HO, mporpamHe 3abe3nedeHHs.

Keywords: mobile application, entrant, external testing, software.

Ha cporogni 4mcno KopucTypadiB

MOOITBHUX  TEXHOJIOTi}I ~ HEeBIUHHO
3pocTae. PisHoMmaHiTHMII (yHKIiOHANT
MOOITPHUX  NPUCTPOIB  HO3BOJAE
po3WIMPUTH  JiANBHICTD  JIIOGUHU.
MobinbHi TemepoHM BXe He TiNbKU
BUKOHYIOTb  (YHKI[iI0  IIBUAKOTO

CIIJIKYBaHHs MK KOPUCTyBadamu, ajie i
JIO3BOJISIFOTBCA  3[IIMICHIOBAaTU OCBITHIO,
COLIiaJIbHy Ta €KOHOMIYHY [isf/IbHICTb.
Hap4aHHs 3 BUKOPUCTaHHAM MOOITBHUX
TEXHOJIOTii HaJJa€ MOXXTUBICTh BUUTUCS B
Oyab-siKoMy Micii 24 rofuHu Ha 106Y.
Koxen pik cotHi Tncsa abiTypieHTis
30BHIIIIHE

000B’I3KOBO  CKJIaJlal0Th

HE3AJIC)KHE OlIiHIOBaHHH IIepen BCTYIIOM Y

3akimang.  3a
pesyabraTaMy  YKPaiHCBKOTO LIEHTPY

BUIIUI  HaBYaJbHUN
OILIIHIOBaHHS SKOCTI OCBITM OJHUM i3
HallOiIbIII TTOMY/IIPHUX IIPEMETIB ceper
abiTypi€HTIB, sKi IPOXOAATH TECTYBAHHS
€ icropis Ykpainm (cranom Ha 2017 p.
3apeecTpoBaHo 6/u3bKo 182 Tuc. ocib, mo
CTaHOBUTH = 76% BiJf 3araqbHOI Ki/IbKOCTi
3apeecTpoBaHyx abirypienriB Ha 3HO)
[3].

Tomy, miproroska go 3HO 3 icropii
Vkpainm cepes iHIIMX TpenMeTiB
HIKiZTbBHOTO KYPCY Ma€ BelMKe 3HAueHH:
Wi abirypienris. BigmosimHo o wLbOroO,
BUHJKA€E IOTpeba y CTBOPEHHI Iporpam,
AKi JOTOMOXXYTb YYHAM CTapLIMX KJIaciB
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eeKTMBHO MiArOTYBAaTNCh IO CKIaflaHHA
30BHIIIHbOTO HE3a/IeKHOTO OLliHIOBaHHS,
a 3aBIAKM MOOUIPHIM TEXHOJIOTiAM, TaKi
HOMOMDKHI IIporpamMm CTaHyTb OinbIu
JIETKUMM i ZOCTYITHMMM Y BUKOPMCTAHHi.

HocmimKkeHHAM TeopeTUKO-iCTOpId-
HJIX aCIIeKTiB MOOIIbHOrO HaBYaHHS 3a-
itmanmucs C. Cemepikos, 1. Termmubkuii,
M. Crpwok, C. Hlokamok, C. lllapos [4,
c. 26]. IIpobmemMaM BMKOPUCTAHHS MO-
OLIPHMX IIPUCTPOIB Y HABYATBHOMY IIPO-
1IeCi BUIIIOL Ta CEPEJHBOI KON IPUCBA-
YeHO [JocaimKeHHsa M. Manexnka,
P. Top6arioka, I1. Manexxuka, O. Ocapya,
O. Mappapenko, B. Ocagunit. B nparax
I. TonminyuHa BM3HaAuYeHi IlepeBaru BUKO-
PUCTaHHS MOOITPHIUX TEXHOJOTIN B OCBI-
Ti: BiJIbHE IepeMillleHHA, PO3IMPEHHA
PaMOK HaBYaJIbHOTO TIPOIECY, MOXKJIU-
BiCTh HaBYAHHA JIJIA JIIOJEN 3 0OMeXKeHM -
MM MOYX/IMBOCTAMM, HIBUJKE IOIIMPEH-
Hs HaBYa/JbHMUX MarTepiajiB, Kpalle 3a-
CBOEHHSI | 3araM’ ATOBYBAaHHs MaTepiany,
HNiZBUIIEHHA iHTEpecy JO OCBiTHBOTO
npouecy [1, c. 243].

Meta pobotu — po3kputu (PyHKIio-
Ha/lbHI OCOOMMBOCTI CTBOPEHHOTO MO-
6inbHOroO KopatKy «Icropis Yipainn 3HO
2018».

MobinpHi TexHOMOri — Ile MUPOKWI
CIIeKTp UM POBYX i HOBHICTIO TOPTATUB-
HMX MOOIIBHYX IPUCTPOIB (cMapT¢OHIB,
IUIAHLIETHYX KOMIT I0TepiB, e/IeKTPOHHIX
KHMT TOIIO), IO JO3BOIAIOTH 3/1iICHIOBA-
TH omepalii 3 OTpuMMaHHsd, 00pOOKY Ta
nowmupenHs indopmanii. MobinpHe Ha-
BYaHHA - HaBYaHHA B yMOBaX, KOIU
yd4eHb Mae MOOIIBHUIT JOCTYII IO OCBIT-
HIX pecypciB, MOXXe B3a€MOJIATU 3 BU-
KIafiadyeM Ta IHIIMMM y9HAMA [2].

Jlo mepeBar Mo6inbHOTO HaBYaHHA
BiIHOCATDB: IlepCOHaji3allil HaBYaHHA
(pisHMiT TeMIl 3aCBOEHHS HAaBYAIbHOTO
Marepiary, HABYaHHA 3a iHUBiyaTbHOKO
TPAEKTOPIEI0 YYHA); MUTTEBUIL 3BOPOT-
Hill 3B’430K (MUTTEBA IlepeBipKa pesyiib-
TaTiB HaBYaHH:, Bi[JC/IIIKOBYBaHHA pe-
3y/IbTaTiB Y4HA); epeKTUBHEe BUKOPUC-
TAaHHs HaBYa/IbHOTO 4Yacy (Iepernsan Teo-
peTUYHOTO MaTepialy 3a MeXaMu
LIK{IPHYUX 3aK/IajiiB); HellepepBHICTb Ha-
BYa/ILHOTO IIpolecy (I103a MeXxaMy IIKO-
Jla yY4eHb CaMOCTiIHO oOMpae 3pydHUIL
9ac [/ HaBYaHHsA, IOCIiIOBHICTD BUKO-
HaHHs 3aBJaHb); HOBUIl piBeHb YIIpaB-
JIHHS HaBYaJIbHUM IPOLecoM (IIBUIKUI
3B’130K MDK yYaCHMKaMM OCBITHBOTO
IIpoIecy).

Ilepen
TOJATKY IIPOBENEHO aHaJli3 y)Ke iICHYI4MX
IIpOrpaM-IIOMiYHMKIB y MiATOTOBLI O
3HO 3 icropii Ykpaiun (tabmn. 1).

[TpoananmisyBaBIM iCHyI04i po3po6-

CTBOPEHHAM MOOITBHOTrO

ku g migrotoBku go 3HO 3 icropii
Vkpainyu, My BUSHAYWIY, 10 OiIbIIiCTD
TeMaTUYHO CIIOPiTHEHI IpOrpaMy MaloTh
OJJHOTUIIHI Ta HEIPOJyMaHi T€CTH, irHO-
PYIOTb BeNMKMII TIIACT MaTepiamy s
HepeBipKI — IePCOHAIIT Ta mam ITKY fIst
Bi3ya/bHOTO PO3Ii3HABAaHHSA, 9acTo abo
He MaoTh BOYIOBAHOTO HOBifHMKA 260 3
3acrapinon iHdopmaiiero - TO6TO, He
BiJITIOBiZIAI0OTh BMMOTaM JJO KOMILIEKCHOI
migroToBky fo icrmry. TakmM 4mHOM,
pO3po06yIeHNiT BIacCHUIT MOOGIMbHUI HO-
HaTok Oyfe BIAMOBifaTM HACTYIHUM BU-
Moram: iHTyiTMBHO 3posyminuit rpadiy-
HUll iHTepdeiic; JerkicTb B yCTaHOBIH
MO>X/IMBICTDb

IIpOTpaMy; 3BOPOTHOTO

3B’13Ky 3 PO3POOHUKOM; Cy4acHUI MiHi-
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Tabnuus 1.
MopiBHANBHMI aHani3 MobinbHUX goaaTkiB Ans nigrotoskn Ao 3HO 3 icTopii Ykpainu
Hasea nporpamun MepeBarun Heponikn
ayxe nNpocTun Ta 3acTapinicTb iHdopmaLii; HenpogymaHa
3HO IcTopiga Ykpainu |3po3yminun cucTema TeCTyBaHHSA: OAHOTUMHICTb TECTIB,
iHTepdenc HEMOXITMBO NepernsHyT CBOi MOMUIIKA

3HO 2017 IcTopis
Ykpainn Tectn

Benuka KinbKicTb
TecTiB

BiJCYTHICTb TEOPETUYHOrO marepiany;
irHopyBaHHSA NepcoHanin Ta nam’aTok Ans
BidyanbHOro po3nidHaBaHHS Npu ckNnagaHHi
TecTiB;

HenpuBabnmeui Ta IHTYITUBHO
He3po3yMinui iHTepdenc

npueabnuemin Ta
rpadiyHo
npogymMaHui
iHTepdeic;
HasiBHICTb
nocunaHb Ha
iCTOPUYHI
maTtepianu.

Mpokayain 3HO 3
icTopii PO3pO6HMK

HasIBHICTb TECTIB TiNbKW 3 AaTamu,
BiZICYTHICTb NepeBipKN 3HaHb (PaKTUYHOIO
Ta Bi3yanbHOro Matepiany; y gogaTky
BiACYTHIN BOY[OBaHWIA AOBIOHUK 3 iCTOPI.

MamicTMuHMI ausaiH; migTpumka OC
Android 4.1 ta Buiie; posMip JOfAaTKY He
6inbire 10 M6.

Pospobena mporpama mae 3abesre-
YyBaTM KOPUCTyBada TeOpi€lo Ta TecTa-
mu 3 Icropii Ykpainu. JJo OCHOBHUX BH-
MOT J10 T€Opil BiIHOCATD: JIAKOHIYHICTB;
noBHuit ob6csr mporpamu 3HO 3 Ictopii
Ykpainyu; CTpyKTypoBaHa IIOflaya MaTe-
piamy. Bumorn o TecTiB: opuriHanbHUI
MaTepian; Ppi3HOMAaHITHI BUAM TeCTiB
(matwm i mopii, Bipto/He Bipio, mepcoHartii,
HaM ATKM); MO>K/IMBICTD JOfaBaHHA 30-
OpakeHb O MUTaHb; MIC/IA KOXKHOI He-
NpaBWIbHOI BifiIOBifJi - IpaBMJIbHA,
a/pke OCHOBHA KOHIUENIiA HAIIOTO JO-
JATKy — HaBYaHHS y IIPOLECi IPOXO-
JI>KEHH S TeCTiB;

I[Ticna 3amycky MOOGIIBHOrO JOATKy
3aIlyCKA€TbCS TONOBHMII €KpaH, e KO-
pucTyBad MoXKe 06patu moTpioHy hopmy
BMBYEHHA MaTepialy, a TaKOX O3Hailo-
MUTHCS 3 PO3POOHMKOM Ta PEKOMEH/[O-
BaHUMMMU KepenaMu. [onoBHe MeHIO
CK/Ia[Ja€ThCA 31 CIMCKY KaTeropiit, Kox-

Hilf 3 sKOi BifmoBifae meBHa iHdopma-
[jil/lHa HATIOBHEHICTD, IPUB’sI3aHi Higpos3-
Oinu Ta migkaTeropii, IOCMIAaHHA Ha
SIKMICh KOHKpeTHU 670K iHdopmaii.
Jlo Kkareropiii rOlI0BHOTO MEHIO BifiHO-
CATDb: Teopis (KopucTyBad obupae Temy
Ta BUJl TEOPETUYHOTO MaTepiany s BU-
BUE€HHsI), faTu i mopii (BMA TecTiB, mpu
AKOMY KOPUCTYyBaY BiJlTIOBiZla€ Ha MATaH-
HA, IO IIOB s3aHe 3 JaTOK abo IOAi€lo.
PesynbraT BifmoBifi Haja€TbcA MMUTTE-
BO), Bipio / He Bipio (BupE TecTiB, mpu
AKOMY KOPUCTYBad IOBMHEH YBa)KHO
NpOYNTaTV NUTAHHA 1 BIANOBICTM 4M €
1j51 Te3a BipHOI), mepcoHatii (Tectn, pos-
1061
M’ITOBYBAaHHSI iCTOPMYHUX 0COOUCTOC-

po6neni Bi3ya/lbHOTO  3ala-
Teit), maM sITKu (TecTu, po3pobieHi s
Bi3ya/IbHOTO 3amaM ATOBYBaHHA icTo-
PUYHUX TaM ATOK). Y KOXXHOMY TecCTi
KOPUCTYBad Mae 3 crpobu Ha MOMMUIIKY,
Iic/Is BUYEPIIAHHSA YCiX crpo6 oTpumye
NOBiJOM/IEHHs 3 IIOTOYHMM 1 HalKpa-
MM Pe3yIbTaTOM. TaKoX MOX/INBa
¢yHKIiA miKasky, KOPUCTYBaY OTPUMYE
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IIOBiZJOMJIEHHS 3 IIPaBU/IbHOIO BifITIOBiJ-

0.

€ MOX/IMBICTb B3ATU HOMATKOBY

cripo6y.

OTXe, BUKOPUCTaHHSI MOOITHHOTO

mopatky A migrorokn go 3HO 3 icro-

pii

YkpaiHu Hajlae MOXXIUBICTb abiTypi-

EHTY SAKICHO Ta e(l)eKTI/IBHOI‘O HiI[I‘OTYBa-

THUCDH 1O CKJIaJITaHHA iCHI/ITy.

JIitreparypa
Tomuuuua V. M. MobunpHoe obydenne
KaK HOBas TEXHO/IOTUA B oOpasoBaHMu /
M. M. Tonumuua, H. JI. TlomoBuukosa //
O6pasoBaTenibHble TEXHOIOTMY U 001Ie-
ctBO. Bum.1. - 2011. - C. 241-252.
Ocapgua K. BuxopucranHs MoO6inbHuX

TEXHOJIOT{il y Tpoleci HaB4YaHHA iHOP-
Matukn y cepepuiit mkomi / K. Ocamua, A.
Babuu // Ukrainian Journal of Educational
Studies and Information Technology
[EnextponHmit pecypc]. — Pexxum pocty-
my: http://www.ojs.mdpu.org.ua/index.
php/itse/article/view/2054/ 2631
Pesynpratu 3HO - 2017: TeHpeHIiii Ta B1I-
cHOBKI. [EnextponHmit pecypc]. — Pexxum
poctymy:  https://www.ukrinform.ua/
rubric-presshall/2270842-rezultati-zno-
2017-tendencii-ta-visnovki.html

Mapos C. Ornap iHCTpyMeHTaNbHNX Ce-
pemoBuI /st PO3pOOKM MOOIMTBHMX 10-
matkiB B ocBitHix minax / C. Ilapos,
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ITOPIBHAJIbHA XAPAKTEPVICTUKA ®I3VKO-XIMIYHINX
IMOKA3HUKIB ATJTIOTEHOBOI CUIPOBVUHU

Hemipiu O.B.,
K.T.H, JOLEHT,

Mmnuxaitnenko B.M.,
ACHCTEHT,

Yepurok O.C.,,

Mmaricrp,

Bepexna T.O.

6akanaBp HarioHanbHMil YHiBepCUTET XapYOBUX TEXHOJIOTI

KnrouoBi cnoBa: He)’[iaKiH, 6OPOIHHO MIIEHNYHE BUIIOrO COPTY, aIrTl0OTEHOBA CI-

POBMHA, ITIOKa3HMKI SAKOCTI.

AxTtyanpHicTb mpo6nemu. Bopourss-
Hi KOHANTEPCHKi BUPOOM MOCIfAI0OTh Ba-
roMe MicClie y IO/IECHHOMY PallioHi JIio-
IVHU, OCKiZIbKM 3aliMaloTh Ha17[6inbmy
YacTKy PMHKY YKpaiHu, a came 42 % Bif
3arajbHOrO BUPOOHMIITBA JaHOI IpO-
IYKIHI.

SIK OCHOBHY CUPOBMHY BUKODPUCTOBY-
I0Th XTi60IeKapChKe MIIeHNIHe GOpPOLI-
HO BMILOTO COPTY, TEXHOJOTiYHMII IIO-
TEeHIlia/l AAKOTO B JeAKMX BMJaX KOHJU-
TEPCHKOTO TiCTa JOCUTH BUCOKMIt [1].

ITpoTe Ha cHOrOAHI BCTAHOBJIEHO, IO
B CyYYacHUMX 3/IaKOBUX KYJIbTypax
IOPOLIEHTHNUIT BMICT IIIOTEHY Habarato
BUIMIt, HDK panime. TakuM dYKMHOM,
CydYacHa JTIIOfVHA BXXUBA€E 3HAUYHO Oi/lbIe
ImIoTeHy, HiK ii nmpepgku. Came 1ie i €
NPUYMHOK  MOMIMPEHHA
IOpylleHb B  OpTaHisMi
TeHETUYHMX Ta aJIepriYHIX 3aXBOPIOBaHb,

CUCTEMHUX
JMIOAUHA,

30KpeMa Ienmiaxii [2].

emnmiakisi — XpOHiuHe 3aXBOPIOBaHHA,
IO XapaKTePU3YETbCA IMOIIKOIKEHHAM
C/IM30BOI 0OOTTOHKIM TOHKOTO KMIIEYHMKA

[JIIOTEHOM: POCTMHHUM O1IKOM, SIKUi
MiCTUTBCS B 3TaKOBUX.

3a ocTaHHI pOoKM Ijermiakia crama ca-
MMM PO3IOBCIOJPKEHVM 3aXBOPIOBAHHAM
TOHKOTO KMIIEYHMKA, sIKa Bpakae e
OyZb-sIKOTO BIiKY, HEPEeBaXHO HNOPOCINX
BikoM Bif 20 o 70 poxkis [3].

3a manummum BOO3,
cTpaxpae 6mm3bpko 1 % HacemeHHs 3eM-

Ha IjeJmiakiio

Hoi kym. IIpodimakrtuka Ta jIiKyBaHHA
1IbOTO 3aXBOPIOBAHHSA IOJIATAE, NEpIl 3a
BCe, y JOTpUMaHHi crienjianbHux fiet. Ie
6e3rmoTeHoBi a60 6e30iMKOBiI HieTy, B
SKUX OITOK He MICTWUTD ITafuHy, ajke
caMe IJliaJyH CHPUYMHAE BUHMKHEHHS
aJIeprivHMX peakliii y XBOpUX Ha Iiesia-
Kiro [2].

Posmmpuru acopTumMeHT NPOAYKTiB
XapyyBaHHA XBOPMX Ha L€/liaKilo MO)KHa
JIUIIE BUTOTOBJIEHHSAM 6€3ITI0TEHOBOI
MPOAYKIHI.

MeTorw po60TH € TOPIBHAHHA OCHO-
BHUX XapPaKTEPUCTUK arlTIOTEHOBOTO 60-
pOIIIHA, BUSIBIEHHS HAa6GIIbII ONTH-
MaJIbHOTO 3pasKa JyIi IOAAJIBLIOTO BU-
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Ta6bnuus 1

MopiBHsINbHA XxapakTepucTuka gisnKo-XiMiYHUX NMOKa3HMKIB GOPOLLHA NLUEHNYHOIO BULLOTO

COpTY Ta armnTeHOBOI CUPOBUH

¥ o g 4 o <
= er | 2% | 235 | 5. | 85 | 8¢
& 3S 33 35 sS 3ox | 38»
« oz of 00 X9 o aX o oX
s &3 g2 eg 35 g2 | 858
c Wz ne w$ A wée | w38
Bonorictb, % 10,8 16 6,8 8,2 2,28 4,4
KucnoTtHicTb, °K 2,6 3,4 " 0,8 2,4 8,8
BwmicT KnenkosuHu | 45 _ _ _ _ -
(PO3TSDKHICTB), CM ’
Bwmict CP 89,2 84 93,2 84 97,72 95,6

Eneprernuna miHHICTE anTIOTEHOBOI cupoBHHH, KKair

B BopoluHo nweHu4He

Kpoxmanb Tanioku

KOPUCTaHHA y BUPOOHMLTBI Oe3rmioTe-
HOBMX KOHJMNTEPCHKIX BUPOOIB.

JIns MOpiBHAHHA aIIOTEHOBOI CUpPO-
BuHM 6y/10 06paHO OOPOIIHO MIIeHNYHe
BHUIIOTO COPTY, OOPOIIHO BOJIOCHKOTO,
dicramkoBe Ta KefpoBOro ropixa, 6o-
POILIHO YepeMXM, KPOXMasIb TAIliOKIL.

BopolHo 4epemxm - OTPUMYKIOTH 3
IVIONiB ATif] YepeMXy, IULIXOM BUCYIIY-
BAaHH/ Ta NIepPeMe/TIOBAaHHsI Ha CIIelia/IbHIX
nprcTposix. JlaHa CMpOBUHA Ma€e KOpPUUHe-
Be 3a0apB/eHHs Ta NPUCMAK MUILAIIO,
caMe TOMY, iflea/IbHO IiIXOAUTD 10 GOpOoII-
HSHVX Ta KOHAUTEPCbKUX BUPOOIB [4].

B BopoluHo Yepemxu

M Qicrtawkose GopolwHo

H BopoluHo BonocbKoro ropixa

B BopoluHo Kegposoro ropixa

Kpoxmasb Tartioku oflep)KyroThb 3 KOpeHiB
MaHIOKM, 1[0 POCTE TUIbKM B KpalHax 3 Te-
IUTM K/TiMaTOM. 30BHi BiH BUITISITAE, SIK T10-
POLIKOIOAIOHY PEIOBUHY OIIOTO KOTBOPY.

IlepeBaroro KpoxXMajnlo € CTilIKiCTb
CTPYKTYpM TIPOTATOM TEXHOJOTiYHOTO
IIpollecy: IpM HarpiBaHHi, abo 3aMopo-
JKyBaHHI, TOMY LIl MOJIEKY/IApHA TEKCTY-
pa 36epirae Bci cBOI BIaCTUMBOCTI MPOTSI-
rOM BCiX TeXHOJIOTiYHMX IpoleciB [5].

Bopomurso ¢icramkose, 3 KeIpoBOro
Ta BOJIOCBKOTO Tropixa — Ie HificylleHe
noppibHeHe sARPO ropixa, siIKe BUKOPUIC-
TOBYETbCSA [ BUTOTOBJIEHHA TOPiXOBUX
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Ta6bnuus 2
[MOpPIBHAMBHWI XiIMIYHMI CKNag NWEHWYHOrO BULLLOTO COPTY Ta arfoTeHOBOI CUPOBUHMW
BmicT komnoHeHTiB B 100 r CUPOBUHU, BT
z
E g = Bs e o
- e | ¢F | 8E | g9 | 2%z |85
sz 3z 33 | 28 =3 | 387 |33¢%
=] o x.9 9 o X o.X
33 S og SE Lg 658 |598
Io nc > X 8o waod |z
Boga 14 6 10,99 3,91 4,4 2,28
3ona 0,5 7,7 0,11 2,91 2,0 2,59
MiHepanbHi pe4yoBUHU, MI
3aniso 1,2 0,2 1,58 3,92 2,3 5,53
Kanin 122 13,4 11 1025 664 597
Kanbuin 18 2,2 20 105 124 16
MaHraH 0,57 0,9 0,11 1,2 1,9 8,8
LinHk 0,7 0,3 0,12 2,2 2,57 6,45
Xap4oBi pe4yoBUHU T
Binku 10,8 7,6 0,19 20,27 15,6 13,69
Byrnesoam 69,9 21,8 87,79 17,21 11,1 9,38
Kpoxmanb 67,9 - - 1,67 - 1,43
XapyoBi BOMOKHa 3,5 4,7 0,9 10,3 6,1 3,7
MoHo i ancaxapugm 1 - 3,35
Knpu 1,3 - 0,02 45,39 65,2 68,37
HacuaeHi xupHi 0.2 - 001|556 6.2 49
[loniHenacu-ei XupHi 10,62 - - 13,74 40,4 18,76
BitamiHu, mr
Bitamin B1 0,17 0,39 - 0,87 0,39 0,36
ButamuH B2 0,04 0,07 - 0,16 0,12 0,23
Bitamin B4 52 - 1,2 - - 55,8
Bitamin B5 0,3 - 0,135 0,52 0,82 0,31
Bitamin B9 27,1 - 4 51 77 34
Bitamin E 1,5 1,7 - 2,3 23 9,33

HAYMHOK, OiNKOBO-TOpiXoBMX HamiBga-
OpuKariB, K fo6aBKa O BCiX BUAIB Tic-
Ta, 30KpeMa GiCKBITHOTO Ta /sl BUTOTOB-

JIEHHA KOHIAUTEPCHhKUX IIPMKpac.

JocnmimKyBaHa CMPOBMHA Bifpi3HA-
€TbCA BifIPi3HAETbCA 3a OCHOBHMMMU II10-

Ka3HMKaMM sAKOCTi, TOMY JOLiIbHO IX
mopiBHATH (TabL. 1).

Kpim ¢isuko-xXiMiYHIX MOKa3HMKIB
BENMKY PO/Ib Ma€ €HepreTNyYHa LiHHICTh
6opomrna (puc. 1.), 106 BU3HAYUTH BU-
KOPMCTaHHA SIKOTO BUJY OOpOIIHA € Hali-
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Oi/BIIT ONTUMATBLHUM /I BUKOPUCTAHHS
B Ji€TMYHOMY Xap4YyBaHHI.

SAK BUAHO 3 puc. 1, armoTeHoOBa CUPO-
BJMHA MA€ BYICOKY €HEPreTUYHY IIiHHICTb,
IIPOTe B IX CK/IaJii MPUCYTHSA 3HaYHA Ki/lb-
KiCTb HAacMYeHMX Ta IOJliHeHaCUYEHMX
JKMPHUX KUCTIOT, 1[0 COPUAIOTH IEPeTBO-
PEHHIO XOJIeCTEePOJTy Y XO/Mi€Bi KUCIOTH i
BUBEJIEHHIO iX i3 OpraHismy, HOpMai3y-
IOThb CTaH CTiHOK KPOBOHOCHUX CY[MH,
MiIBUINYIOTh IX €TaCTUYHICTh i 3MeHIIy-
IOTb IIPOHMKHICTb.

XapyoBa LIiHHICTb aIIIOTEHOBOTrO 60-
pOIIHa HaBefieHO B Tabmuiii 2.

OTXe, BUKOPUCTAHHA aINIOTEHOBOI
CUPOBUHU ISl IPUTOTYBAHHS OOPOLIHS-
HIX BUPOOIB fjae 36aratutu BUpoOu MiHe-
paJbHMMM PEYOBMHAMM, 32 PAXyHOK Be-
JIMKOTO BMiCTY MiKpO- Ta MaKpO€/IEMEHTIB
(K, Ca, Mg Tomio), BiraMiHam1, OJIiHeHa-
CUYEHVMU XUPHUMMU KACIOTAMMU.

JlaHa anbTepHaTVMBa OOPOIIHY IIIIe-
HUYHOMY JJA€ MOXK/IMBICTb CIOXXKMBAaHHA
YIEOCKOHA/IEHUX BYPOOIB JIIOfSIM 3 ajIepri-
€10 Ha IJIIOTEH.

JIitreparypa
1. XimiuHmit ckmaji Xap4oBMX IIPORYKTiB
Kanra 2, Ckypixin L.M., Bonraps H.M.:
Arpomnpomuspar 1987. C. 224.

2. YIK 664:665 TexHomoriuyHi BIacTUMBOCTI
6esrmoTeHOBYX BUAIB cupoBuHN. [puien-

k0 A.M., KaHJI. TexH. Hayk., [Ipo6or B.L,
I-p TeXH. HayK, Hpotbecop Harrionanpauin
YHIBEPCUTET Xap4OBUX TEXHOIOTIIL.

YIK 664.682 lopoxoBud A.M. f.T.H. Ipo-
¢decop Hopoxosud B.B. m.1T.H. JIasopeH-
ko H.II. k.1.H., acuctent Tapacenko I.B.
acnipanT HauionanpHuit yHiBepcuteT
Xap4oBux TexHosoriit, Kuis besrmoreno-
Bi OOpOIIHAHI KOHAUTEPChKi BUPOOU 1A
IiTeit XBOpUX Ha Lie/iakilo.

IlepcniekTBbI MCIONb30BAHUA YEPEMYXO-
BOIf MYKV B IIPOU3BOJICTBE MYYHBIX KOH/IVI-
tepcknx mapenmit / Kysuermosa O.A., Mo-
ckBnueBa E.B., Tumomenkosa V.A., Mo-
cxsuyeB A.C. // Hayxa u IIpocsemenne:
coopHuk crareit XIV MexayHapogHOro
Hay4YHO-TIPAaKTMYECKOTO KOHKYPCa, 25 fieKa-
6ps 2017 1. 1. Tlen3a c. 42-47.

Kosrys, K. C. BuxopuctanHa Tamiokn y
meceptaux kpemax / K. C. Kosrys,
O.B. Apniyns, A. C. IIporyenko // InHOBa-
LifiHi TeXHONOril B Xap4yoBiil MPOMMCIO-
BOCTi Ta peCTOPaHHOMY TOCIOJAPCTBi:
Mi>XHapogHa HAayKOBO-TIPAaKTWYHA iHTep-
HET- KOHq,)epeHL[iH, 12-14 nucromapma
2014 p. - X,, 2014. - C. 35-36.
IlopiBHANbHA XapaKTepUCTUKA XiMi9YHOTO
CKTafy Ta 6io/morivHOl IiHHOCTI armoTe-
HOBOTO Ta IIIeHNnYHoro 6opourHa/ Hemi-
piz O.B., Muxaiirenko B.M., Bepexna
T.O. HamionanpHnuil yHiBepcuTeT Xapyo-
Bux  TexHomorii. MONOGRAFIA
POKONFERENCYJNA Porrepgam, cT.
30-33, 2018 p.

[EnextponHmit pecypc]. — Pexxum pocty-
my: intelmeal.ru.
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BUKOPUCTAHHA ITPOEKTHOTIO IIIAXOO0Y
11 YAC BUBYEHHA JVICOUIIITHN
«KPOCIUTAT®OPMHE ITPOT'PAMYBAHHI»

ITapos C.B.

KaH/U/AT [TefaroriyHmx HaykK, foueHT Kadenpu inbpopmaTnkm i KibepHeTHKM
MeniTononbChbKOTO Aep>KaBHOTO MeflarOTiYHOTO YHiBepCUTETY

imeni bormana XMenbHUIIBKOTO

Ileuyepcpkmii P.B.
CTYHEHT 4 Kypcy MemiTononbCchbKOro AepKaBHOTro IeJarOrivHOro YHiBepCUTeTy
imeni bormana XmMenpHUIIBKOTO

Y cmammi posensdaemuvcs npoekmHuii nioxio 00 eUsUeHHS MO6U Java y mexax
onanyeanns Oucyunninu «Kpocnnamgopmme npoepamysanmsn». 3a3Hauacmocs, w0
00HUM i3 epeKMUBHUX CNOCO0i8 HOPMYBAHHI NPOPeciliHux KomnemenmHocmeti mati-
6ymHb020 iHHEHEPA NPOPAMICINA € BUKOHAHHSI NPOEKMY, SKUll NOA2ae y po3pooyi
npayesoamnoi komn’omeproi npoepamu. Hasoosmuvcs okpemi numanHs 14000 pos-
POOKU KpoChAam@PopmHO20 NPpozpamHozo 3acoby merediepa mypucmuuHoi gipmu y

cepedosuuyi NetBeans.

KmouoBi cmoBa: xpocmmardpopMmHe mporpamysaHHs, NetBeans, Java, imxeHep

IIpOrpaMicT, METOJ, IIPOEKTiB

Keywords: cross platform programming, NetBeans, Java, programmer engineer,

project method

CporogHi HOHATTA KpoCIUIaTHOpM-
HOCTi 9aCTO BUMKOPMCTOBYETbCA NPU PO3-
pob1ii pi3HOMaHITHOTO MIPOrpaMHOrO 3a-
Oe3meveHH, OCKIZIbKI HAsBHICTb 3HAYHOI
KIZIBKOCTI  omepaniifHux  miatdopm
YCKIaHIOE TIPOLIeC 3aBaHTAKEHHA OKpe-
MIX IPOTpaMHUX 3ac00iB Ha Pi3HUX IIpU-
CTpOSX. 3 OIMIAJY Ha Iie, TiJ 9ac MiiIr0TOB-
KM MailOyTHIX axiBIiB crerjanbHOCT
122 «KoMIr'1oTepHi HayKm» CIIifi 3BepTaTn
yBary Ha popMyBaHH: IPOQeCiltHIX KOM-
MeTEHTHOCTeIl, TOB’S3aHMX 3 KPOCIUIAT-
¢dopMHUM nporpamyBaHHAM. OpHNUM i3
eexTHBHUX CIIOCOGIB OMAHYBAHHS KOM-

METEHTHOCTSAMIU KPOCIUTATGOPMHOI PO3-

poOKM [IOfaTKiB € MPOEKTHUI Mifaxif,
SAKWIL TIOJIATAE y Po3poOli mparje3gaTHOL
KOMIT I0TEPHOI HPOrpaMy ITIPOTATOM BU-
BYEHHS BiJIIOBiTHOI JUCIIUIITIHNA.

MeToOI0 CTaTTi € BUCBITIEHHS OKpe-
MIUX MUTaHb OO0 PO3POOKM KPOCILIAT-
¢opMHOro mporpaMHoro 3acofy MeHe-
IXepa TypuctuyHol ¢ipMu 3acobamu
MoBH Java y cepenoBuuii NetBeans.

Cyuacui Bumornu o npodeciittol mif-
FOTOBKM PO3POOHMKIB IPOrpaMHOTO 3a-
Oe3meyeHHs1 Tepen0adaOTh HAasSBHICTD
POSBMHYTIUX 3§iOHOCTEI! IIO/{0 BOTIOIHHS
KpOCIUIaT(GOPMHMMY MOBaMU Ta Cepefio-
pumaMy nporpamysanHa. I. Ilopes mif
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KpOCIUIaTGOPMHICTIO pO3yMi€ CIIellianb-
HY BJIACTUBICTb BMXiHOTO IPOrPaMHOrO
KOJLy, SIKa J03BOJIAE CTBOPIOBATY BUKOHY-
BaHUIT MAIIMHHMI Kof (6aiiT-Kof) y BU-
A TPOrPaMHMX MOJYMIB JIIA PisHUX
obuncmoBanpHNxX wiarpopm. ABTOp 3a-
3HAYa€, 10 3abe3nedeHHs KOMIIIATOPOM
MiHIMa/IIbHOTO PiBHS KpOCIIaTGOPMHOCTI
TOCATAETCS 32 PaXyHOK TeHepalil HUM
IPOrpaMHMX MOAYIIB B HATMBHOMY (op-
Mari [y1s 1inbosol wiargopmn [4, c. 64].

I. 3106in Ta O. YMKxano BUAIIAIOTDH
TPU TPyOM MOB HpOrpaMyBaHHH, AKi
MO>KHa BUKOPMCTOBYBATH [/ KPOCII/IAT-
¢dbopMHOI PO3pOOKI IPOrPaMHOTO 3a6e3-
HeYeHHs], a caMe: KPOCIIaTGopMHi iH-
teprnperaropu, taki sk PHP, Python,
Ruby; MoBu mporpamyBaHHA BUCOKOTO
PiBHSA, WIS AKMX KPOCIUTATGOPMHICTD 3a-
Oesmeuyerbca Ha piBHI komminaunii (C,
C++, Fortran); MoBM mIporpaMyBaHH:A
BUCOKOTO PpiBHA, [JIA AKMX KpPOCIIAT-
¢dbopMHicTb 3abesnedyerbcsi Ha piBHI BU-
koHaHHA (Java i C#). B ocTraHHbOMY BU-
HajgKy KpOCIUIAT(OPMHUI IIPOrpaMHUIA
3aci6 mpalroe 3a yMOBY HasABHOCTI BipTy-
aJIbHOI MaIIMHM (BUKOHYIOYE CepefoBy-
me CLR mna moBu C# Ta Java mammHa
JVM s moBu Java) [2, c. 159].

[Tig vac BuBuenH:A gucunmiiau «Kpo-
cIraTopMHe IIPOrpaMyBaHHA» CTYHEH-
TH ONAHOBYIOTb iHCTPYMEHTa/IbHIMM 3a-
cobamu (cepemoBuILaMIL Ta MOBaMU IIPO-
rpaMyBaHH:), fAKi 37aTHi 3abesmeuynTn
PO3poOKy BiATIOBiTHOTO INPOrPaMHOTO
3abesnedueHHs. 3asBNUYall /s [[bOTO BHU-
KOPUCTOBYETbCsI OE3KOILITOBHE Cepefio-
Buie nporpamyBanHA NetBeans Ta kpo-
cItaTopMHa MOBY BYCOKOTO PiBHA IIPO-
rpaMyBaHHA Java.

3apas BipTyanbHa MallllHA Java icHye
st GimpIIOCTI OmepaLitHMX CuUcTeM i
mpotiecopiB. 3aBAAKM KOMIIIALII mpo-
rpam Java y 6aiiT-Kog 3abesmedyerscs ix
IIeEPEeHOCUMICTh Ha iHIIi omepaminHi
w1aTopMM He TIIbKM Ha piBHI IOYaTKO-
BOI'O KOJy, ajie i Ha PiBHi CKOMIIi/IbOBa-
HIX JJOJATKiB. 3BiCHO, Ha IPUCTPOI TOBU-
HHa OyTM BCTaHOBJIEHa BipTyajabHa Ma-
mHa Java [3, c. 23]. Chipg 3asHaunTy, 110
HIBUAKICTD odiniitHoi JVM 3HauHO mO-
Kpammaacst 3 MOMEHTY IOsIBM Oi/bIn
paHHix Bepciii. o TOro >x, NpoBefieHi
BUIPOOYBAHHS Ha Pe3ylIbTaTUBHICTD I10-
Kasaay, II0 NPORYKTUBHICTH (mepese-
INeHHs y MAIIMHHMIL KOZX) Java-
KOMIIJIATOPIiB y NMOPIiBHAHHI i3 iHIIMMMI
KOMIII/IATOpaMI Maii>ke OHAKOBA.

NetBeans IDE BinpHO3MOBCIOMKEeHE
cepefioBuILle pO3pOOKY JOLATKIB Ha MO-
Bax IporpamyBaHHs Java, PHP, Python,
C++ ra inmmx. Cepepgosuie NetBeans
A€ MOXK/IMBICTD PO3POOIATH IpOrpaMHe
3a0e3me4eHHs Ha MOBi Java 3a [OIIOMO-
TOI0 HaliCy4yacHIiINMX MeToauK. BoHo Mae
PO3BUHEH] 3aCO0M Bi3yalbHOTO IPOEKTY-
BaHHA KOPUCTYBAIbKOrO iHTepdericy,
PO3BMHEHMII peJaKTOp I04aTKOBOTO
KOfly HmporpamMm 3 MifCBiYyBaHHAM IIO-
MIIOK 6e3II0CepefHbO Mif Yac pepary-
BaHHA, a TAaKOX Oe3yiy iHIIMX MOX/IN-
BoCTel1 [6, . 223].

Mu 3ropsi 3 L. Tupkoro [1, c. 66] Ta A.
XapkiBcbKOIO, AKi BBaKAIOTh CTBOPEHHA
HaBYa/lIbHUX IPOEKTIB BaXXIMBOI YMO-
BOI0 popMyBaHH: podeciliHNX KoMIte-
TeHTHOCTeil Maiibytuboro IT-¢axiBus,
30Kkpema Bumresst iHdopmaruku. Oco-
O/1MBO Lie CTOCYETbCA Mail0yTHIX po3-
pOoOHUKIB mporpamMHOro 3abe3medeHHs,
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OCKi/IbKM TOTTOBHMM KOMIOHEHTOM (a-
XOBOI HirOTOBKM mporpamicta € Haby-
THIL TOCBif] Y po3po6iii mporpaMHmx 3a-
co6iB. 3asHadeHa ¢opma HaBYAIBHOI
JiANBHOCTI CIIpUsA€E 3aHYPEHHIO CTY/I€H-
TiB y Ipo6eMy, Iij 4ac AKOi BOHU oOIa-
HOBYIOTb HOBMMU 3HaHHAMU, (popMy-
I0Tb Ta PO3BUBAITH NpodeciiiHi koMIte-
TEHTHOCTI.

Sk 3asHavae A. XapkiBcbKa, y TpOEK-
THOMY HaBYaHHi BUK/Iajlad MOXe JIaTu
JIPYKOBaHi JKepena, MOCUIaHHA Ha KO-
pucHy iHdopMalio, migKa3aTy, AKUM Y-
HOM Kpalle peasisyBaT¥ HaBYa/JIbHMUIA
mpoekt [7, c. 418]. Bcwo iHmy po6orty,
IOB’s3aHy 3 IIPOLECOM PO3POOKU IIPO-
rpaMHOro 3abe3ledeHHs, CTYAEHT BUKO-
Hy€ CaMOCTiliHO. Y JJaHOMY BUIIAJIKy pe-
3YJIBTaTOM IIPOEKTHOI JiA/IbHOCTI € IIpa-
Ije3aTHa KPOCIIaTPOpMHa KOMIT I0TepHa
nporpaMa. Hanmpukinni BuBYeHHs puc-
UUIULIHM CTYJEHTM 3MOXYTb IIOKasaTu
po3pobreHi mporpamHi 3acob6u iHIIMM,
BUKOPUCTATH iX [ HaIMCaHHA KypcCo-
Bux pobir tomo. Crig momaTtn, mo Ha-
BYa/JIbHUI TIPOEKT MM PEKOMEHJYEMO
o0ypaTy CTyAeHTaM CaMOCTilTHO. Y Tako-
My BUIAJKy BOHU 06epyTh caMe TOII Ba-
piaHT, KWt Bifmosifae ix ¢axosiit mif-
TOTOBLi Ta piBHIO HaBYaJbHUX MNOCAT-
HeHb. KpiM TOro, pekoMeHAyeTbcs 3a-
IIPOTIOHYBATy CTYJi€HTaM TOTOBi TEMM Ha
Bubip, 3abe3nedyouy Tak1M YVHOM V-
(dbepeHLiIOBaHMIT TIAXIM O HABYAHHS.

Posrnanemo peanisanito mpoeKTHOTO
HiIXO/ly O BUBYEHHS MOBM Java y MexX-
ax BMBUeHHA Aucumiinu «Kpocmmat-
¢dbopMHe mporpaMyBaHHA» Ha IPUKIALi
PO3pOOKM IpOrpaMHOro 3acol0y MeHe-
I>Kepa TypucTU4HOI pipMu y cepenoBu-

mi NetBeans. Ilporpamumuiti mpogyxt
«Travel Agency» mpusHadeHuit fis aBTo-
marusanii pobodoro micis apmiicTpa-
TOpa TYpUCTUMYHOTrO areHTcTBa. [Iporpa-
Ma JI03BOJNAE IEperNANaTh, J[OJaBaTH,
pemaryBaTy Ta BUAALATU iHpOpMaLilo
PO TYPUCTUYHMX IPALiBHUKIB, KIIi€H-
TiB, MapUIPyTH, PO3K/IAJ, MOI3TOK TOIIO.
[licna  3aBaHTaXXeHHA  IpOrpaMu
3’SIB/IAETbCS TOJIOBHE BIKHO, y SIKOMY
MO>XHa NEPErnAHyTH BCi TabIMyuHi gaHi,
mojaTi, BifpemaryBatu abo BugamuTu
HeoOximHy iHdopmanito. [na nepexomy
MDK TabMMIAMM BUKOPUCTOBYETHCS Ie-
pernik, mwo Bunagae. Bci ¢pyHkuioHampui
MOXX/IMBOCTI I pobOTH 3 Tab6MUISIMU
3HAXONATBCS 3HU3Y pobovoi obmacti Bi-
KHa. Y IpOrpaMHOMY 3acobi € MOXIm-
BicTh excmopry Oynb-sKol Tabmuui B
¢aiin Excel, sikuit 36epiraeTbes B mamii 3
mporpamolo i Mae HasBy «Export.xsl».
ITporpama Mae NIpoCTMil KOPUCTYBaljb-
Kuit iHTepderic, He 0OTKEHNIT FOTATKO-

= & Travelagency
-1 ) MaxeTs WODAHEX KOQOE

= [ travelagency
AddChangeRoutelDialog. java
AddChangeTimetablelDialog. java
AddRemoveRegistrationIDialog. java
Client.java
ConnectedT oAccess. java
Convert.jeva
CreatebxcelDemo. java
Main)Frame. java
RegistrationForm. java
Registrations, java
Route.java
Timetable. java
addChangePeaplelDialog.java
- I
ucanaccess-4.0.4.jar
commons-lang-2.6.jar
commaons-logging-1.1.3.jar
Isgidb.jar
jockcess-2.1.11.jar
ABCOMOTHOR (HOPMATHPOBAHNE - AbsOluteLayout. jar
po-3.17.jar
commons-codec-1,10.jar
commaons-collectionsd-4.1. jar
Naxet JDK 1.8 (no yMonuasmo)
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Puc. 1. Knacu Ta 6ibniotekn npoekty
TravelAgency
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Ta6bnuus 1
[MpusHadeHHs knacie Ta 6ibniotek npoekty TravelAgency
Hasea | MpusHayeHHs
Knacwu

Knac, ycnagkoByeTbCs Bif javax.swing.JDialog,
AddChangeRouteJDialog CNYXWUTb ANA 3MiHW | foAaBaHHA MapLUpyTiB

B rpadpiyHoMy pexumi (Ha dopmi)

Knac, ycnagkoByeTbcs Bif javax.swing.JDialog,
CNYXWTb ANA 3MiHV | JoAaBaHHA po3knaay

B rpadpivHomy pexumi (Ha dopmi)

Knac, ycnagkoByeTbcsl Bif javax.swing.JDialog,
CNYXWUTb ONA peecTpauii KMieHTiB Ha mapLupyT

B rpadpivHomy pexumi (Ha dopmi)

Knac, ycnagkosyeTbes Bif javax.swing.JDialog,
CNYXWUTb ANSA 3MiHW, AO4ABaHHS KIEHTIB i rigiB
B rpadpiyHomy pexumi (Ha dopmi)

Knac, ycnagkoByeTbcs Bif javax.swing.JDialog,
CNYXWUTb AN NO eTanHoi peecTpadii knieHTa Ha
MapLipyT

Knac, ycnagkoByeTbcs Bif javax.swing.JFrame,
€ rofIOBHUM BiKHOM nporpamu i Bigobpaxae Bci

AddChangeTimetableJDialog

AddRemoveRegistrationdDialog

addChangePeopleJDialog

RegistrationForm

MainJFrame TabnMyHi AaHi, a TakoX 3 HbOro MOXIMBO OTPUMATU
[OCTYN A0 BCiX iHWMX BiKOH
Client Knac, ycnagkoByeTbcs Bif iHTepdency Convert,

[03Bornsie 36epiratv BCIO iHopMaLito Npo KIieHTiB

Knac, ycnagkoByeTbcs Bif iHTepdency Convert,
[o3Borisie 36epiratv BCO iHhopmaLito npo
3apeecTpoBaHMX KITiIEHTIB HA MapLupyTax

Knac, ycnagkoByeTbcs Bif iHTepdency Convert,

Registrations

Timetable [03Bornsie 36epiratv BClo iHhopMaLito Npo posknag,
MapLUpyTiB
ConnectedToAccess Knac 3aivcHoe BCi MaHinynauii 3 6asot gaHux,

Taki SIK: YATAHHS, 3annC, OHOBIEHHS, BUAAMNEHHS
Knac ekcnopTy AaHux 3 Tabnuui go danny Excel

CreateExcelDemo
bibnioTekn

ucanaccess-4.0.4, commons-lang-2.6, commons-logging-1.1.3,
hsqldb, jackcess-2.1.11

HeobxigHi Ans pobotu
3 Access

HeoOXigHi ans
reHepauii Excel-
OOKYMEHTY

poi-3.17, commons-codec-1.10, commons-collections4-4.1

BUMI e/leMeHTaMu KepyBaHHs1. [lepen6a-
Ya€TbCs, IO MPOEKT Oyfe po3pobieHuii
Iif Yac ayIUTOPHMX 3aHATH Ta Y IpoLieci
caMOCTiitHOI po6oTu BEoMma [5, c. 37].
JIy1st CTBOpEHHsI IPOrPpaMHOro 3acoby
Oyma BuKOpucTaHa Ivratpopma Java
Standard Edition (Java SE). Jomarku Ha
6asi Java SE MOXXyTb IpaljloBaTi IpaK-

TUYHO Ha Oyb-AKOMY KOMIT'IOTepi 3 OlIle-
pauiiinor cucremoro Microsoft Windows,
Linux a6o MacOS X. Ilepen6aganocs, 110
st peanisariil IPOeKTy MOTPiOHO CTBO-
putu Kiaacu, 3abesnedntu pobory 3 6a-
3010 [JAHUX, CTBOPUTH TpadidHuit iHTEp-
(eric xoprcTyBava. [IpoexT nporpaMHo-
ro 3acoby ming HasBowo «TravelAgency»
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MICTUTD TaKi TakeTy OYaTKOBUX (aiiyis
Ta 6i6miorek (puc. 1).

XapaKTepuCTHKa [eAKMX KIaciB Ta
6i6mioTex HaBegeHa y Tabmui 1.

OTKe, BMBYEHHA MOBY IIPOTPaMyBaH-
HA Java 3 BMKOPUCTaHHAM IPOEKTHOTO
migxony y Mexax aucumiutinu «Kpo-
crlatpOopMHe TIPOrpaMyBaHHA» HO3BO-
MO0 PO3BUHYTK (DaXOBi KOMIETEH6T-
HOCTi CTYHEHTiB cIenialbHOCTI 122
«KommrorepHi Haykm», 3abesmedntn
KOMIIIEKCHE  3aCTOCYBaHHA HabyTmx
3HaHb 3 IPOrpaMyBaHHA y Ipolleci pos-
po6xuM Kpoc IIaTOpMHOTO IPOrPaMHO-
ro 3abe3neyeHH .
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SPPEKTNBHOE NCIIO/Ib3OBAHME XOIITETOB

B MIHTEPHET-MAPKETUHTE

bpynep I.B.

CrygenT 4 Kypca ¢daxynbrera «KOMIBIOTEPHBIX HAYK»
XapbKOBCKMIT HALMOHA/ILHBII YHUBEPCUTET PANVOTEKTPOHIKI

Annomauyus: B cmamve paccmampusaemcs npocmoti U 00HO8PeMeHHO MOULHbLI

UHCIPYMEH, KOMOPDbLLL CIA HEOMBEMEMOLL HACMbI0 KANOOU COBPeMEHHOL COUl-
anvHoll cemu u 6noea - xawmee. Takue yodensiemcs 6HUMAHUe B0NPOCY €20

apexmusHo20 UCHONb306AHU.

KnroueBble cloBa: coumanbHas CeTb, MUKPOOJIOL, MapKeTHHI, IPOABIDKEHUE,

XOUITET.

Keywords: social nework, microblogging, marketing, promotion, hashtag.

B coBpemenHOM Mupe mHGOpPMAIU-
OHHbBIE ¥ KOMIIBIOTEDHbIE TEXHOIOTUHU
BCe 0OJIbllle BXOAAT B XXVM3Hb OONBIINH-
CTBa JIIofiell. B Hamm {HM yrKe HEBO3MOXK-
HO TIPEJCTaBUTh IIONHOLIEHHOE 00IeH e
6e3 couuanbHbIx ceteil. ColuanbHas
CeTh IpeACTaBisgeT coboit mmaThopmy
W Be6-CailT, KOTOpble MpefHa3HaAYeHbI
WISt TIOCTPOEHMIST, OTPKEHNSI U OPraHu-
3alUM COLMA/IBHBIX B3aMMOOTHOIIEHIT
B VluTepHere. Hapsiy ¢ colyanbHbIMU
ceTsMM OOLIMPHYIO HONY/ISIPHOCTb 006-
penu mousaTust “6mor’, “6morrep’, “6mor-
cdepa”. bror - 310 Beb-caiiT, OCHOBHOE
COTIeP)KMMO€e KOTOPOTO — PETY/ISIPHO [O-
OaB/sieMble 3aINUCH, KOTOPbIE COEPXKAT
TEKCT, a TaK JKe He PelIKO M300paXKeHs 1
MynpruMenya. [Ipyrumm ciosamu, 671or —
9TO MHTEPHET-ZHEBHUK WM OHJIAIH
JKYPHAJL, Kyfja CCTeMaTn4ecKy fo6aBs-
IOTCSL TIO/Ib30BATENIbCKIE 3AMNCH, KOTO-
Ppble Ha3bIBAIOTCSI OCTAMIL.

Hanbonee momynsipHOil pasHOBMA-
HOCTbI0 0jI0Ta sAB/IAETCA MMKPOOIIOL.

OpHuM U3 OCHOBHBIX OT/INYMII OT JIPY-
IMX PAa3HOBUHOCTEN AB/IAETCSA TO, YTO
y6IMKyeMble IIOCTBI SABIAITCA KOPOT-
KVMIU ¥ OJHOBPEMEHHO HeCcyT B cebe
BIIONTHE 3aKOHYEHHYI0 MBIC/Ib B BUTE U
TeKCTa, ¥ MynbTuMepna. Kaxxablil Takoi
IIOCT BBIK/TA/[bIBAETCA B OTKPBLITHIN MU
4aCTUYHO (ZOCTYII MOXKET OBITh OTPaHNU-
YeH ML OIIpefie/IeHHOr0 Kpyra JInI) OT-
KPBITBII JOCTYII, Iie MOXeT OBITH IIPO-
CMOTpEH ¥ IPOKOMMEHTVPOBAH B PEXIU-

Me yara.
Hamnb6onee MOTY/IAPHBIM CEPBUCOM
MI/IKpO6HOFI/IHI‘a aBiasgeTca  Iwitter,

KOTOPBIIT 61 OTKPBIT B 1iote 2006 roga
n B 2007 ropy Beiurpan VinTepHeT-Harpa-
Iy B KaTeropyuu 0/10roB Ha KOHpepeHIUY
South by Southwest. Kaxpapiii mecan B
Twitter’e ocylecTBIA€TCSA OKOIO 19 MII-
JIMApoB 3alpocoB, ywim 600 MU/UIMOHOB
3aIpOCOB B JieHb. Takyke KaX/[yI0 CEKyH-
ny nosBnsgercs 30 ThICAY HOBBIX c006-
menuit. He cmorpst Ha cronmp 6osbiioe
KO/IMYEeCTBO IIOCTOB B HAIM JHU, YK€ B
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2007 ropy Ha BBILIEYIOMSAHYTON KOH(e-
PEHILY MHOTMeE IIOIb30BaTe/IN >KamoBa-
JINCh, YTO HOMUMO IIOCTOB O South by
Southwest B jieHTe TTOKa3bIBa/NCh CO00-
m[eHNst 0 Apyrux cobprtusx u3 OcruHa.
Bcrama HeEOOXOTMMOCTb B KaKOM-TO
CpefcTBe, KOTOpoe OBl MO3BOMMIIO YIIO-
PAOYMBATD COOOLIEHNsS B JIEHTE, YTOObI
[OHVIMATb, Ha YTO OOpaIaTth BHUMAaHIE,
a Ha 4TO HeT. PemenueM 6bUI0 JOOABUTD
B Twitter Tern, a Tounee “kaHasbr. [To3xe
DaHHOE CPECTBO CTAl0 HAa3bIBATHCSA
“xarrrer”.

XaITer — KI0YEeBOE CIOBO WM He-
CKOJIBKO CJIOB COOOIIeHNMs, TeT, KOTOPbIi
UCIIONB3yeTCsl B MUKPOOIOrax M COL-
QTPHBIX CeTAX, 0O/IETIa0INII TOUCK CO-
OOIeHNIT IO TeMe WIM COEP)KaHWUI0 U
HAYMHAOIINIACA CO 3HAaKa PeIETKI.
VIHBIMM CITOBAMM, XIIITET — CIIOCO6 KITac-
cudukanuu nyonukanumii. Ha paHHbI!
MOMEHT X3LITETY LIMPOKO PacIpocTpa-
HEHbI I MCIIONb3YIOTCSI BO BCEX KPYIIHBIX
COLMANbHBIX CETAX UM MHTEPHeT-CepBU-
cax, GOTOXOCTMHIaX U BUJIEOXOCTUHTAX.
Vkontakte,
Facebook, Youtube, Pinterest, Instagram.

IIpumepamu  ABIAOTCA:

OpHaxo, Xa1ITeTy AB/IAKTCA HE TOJb-
KO CITI0cO60M Kraccupukanuy myonmka-
uuu 1 Hasuranyu. Ilommmo aToro, oHn
BBIIIOJIHSAIOT BAXXHYIO PO/Ib B OOIAcTsX
IPOZIBYDKEHNA, PEK/IaMbl ¥ CPEICTB Mac-
coBoit mHbopmanym. OpraHM30BaHHbIE
COOBITHS pPearbHOTO MMpa TaKXke JC-
MOMb3YIOT XSIITETH /I IPOABIDKEHNUA U
06CyX/IeHIsI Cpeiu YIaCTHUKOB. XalTe-
T/l UCTIO/Ib3YIOTCA B Ka4eCTBe MAsAKOB I/
YYaCTHMKOB PA3MYHBIX MEPONIPUATHUI C
LeNbI0 HAliTU JIPYT Apyra Kaxk B Twitter,
TaK U B peaJIbHOM )XVM3HY BO BpeMs Mepo-

npuATHiL. [I71 IpOIBIDKEHNS CBOUX IIPO-
IYKTOB M YCITyT KOMIIAHUY BOCIIONIb30Ba-
JINCh K/IIOYeBBIMHU C/IOBAMU Ha OCHOBE
00CyXK/IeHIIL.

Vcxopst U3 TOTO, YTO X3LITETN aKTUB-
HO VCIO/IB3YIOTCSI MHOTMMI KOMITAHVISI-
MM, a C/IefJOBATeNIbHO MOTYT B/IMATH Ha
HOMY/ISAPHOCTh HPOJAaBaeMBbIX TOBAPOB
VLY OKa3bIBAEMBIX YCIIYT, MOXKHO CHIeTaTh
BBIBOJI, YTO K IOf{00PY K/IIOUEBBIX CIIOB
CTOUT OTHOCUTBCA cepbe3Ho. K Tomy ke,
CyILIECTBYeT PUCK, YTO IIPU HEIPABUIIb-
HOM U He IIPOJfyMaHHOM JCIIO/Ib30BaHII
K/TIOYEBBIX C/IOB, MOYKHO ITOTYYUTD JIOXK-
HbIJT IPUPOCT HOAIINCYNKOB, KOTOPBIE HA
CaMOM JieTie MPeACTaBIIAIT U3 cebs cTpa-
HIIBI, KOTOpBIE B LI€/ISIX HAKPYTKI IIOA-
HJMCYMKOB JCIIONb3YIOT Pas/N4HOe IPO-
rpaMMHOe obecIiedeHue.

ITpu MCIIONB30BaHMUM XOIITErOB, Ipa-
BIJIBHBII BBIOOP KITIOUEBBIX CTIOB — OffHa
13 OCHOBOIIO/IATAIONINX COCTAaB/IAIONINX.
B nepByio ouepenp HeOOXOAUMO OIIpefie-
JINTD, KaKMe KIII0YeBble CI0BA VICIIOTIb3Y-
10T [IS TIOMCKA IIOTEHIMa/IbHbIE KIIVMeH-
Tbl. BO-BTOPBIX, K/IIOYeBOE CIOBO JIO/DK-
HO OBITb “afanTMpPOBaHO” B IUIAHE JIOKA-
NU3AIUY, ITIOCKOTbKY UTHOPUPYA ITO,
CyLIeCTBYeT PUCK, MOXeT, U ObITh 3aMe-
YEHHBIM, HO MHOCTPAHHON ayJuTOpUEIt,
KOTOpasi He OyfieT Le/IeBOIl [0 IpUYMHE
A3bIKOBOrO 6apbepa. Ho 910 mpasuiio He-
06XOf)¥IMO MTHOPMPOBATb, €CIU OOBeK-
TOM OOCYX/IeHV WV PAcCKPYTKM ABJIA-
eTCsl TO, YTO MOXKET IIPUBJIEYb MV OBITH
OL[CHEHO YeJIOBEKOM, HeB3Upasi Ha fA3bIK.
B-TpeThUX — ONTMMAaIbHOE KOTUYECTBO
xomrreros. Crenuanucramu B 0671acTi
IIPOABIDKEHNS OBIIO BBICHEHO, YTO OII-
TUMAJIbHBIM ~KOJIMYECTBOM  SIBJISIETCS
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PlﬂcyHOK 1 — 3aBucumocTb MexXxay nonynAapHOCTbIO U BPpEMEHEM XU3HU XaluTera

5-6 k/MI04eBBbIX C/TOB. Ec/mu ke MCIosnb30-
BaTh MaKCMMajIbHOE KOJIMYECTBO KITIOve-
BbIX C/IOB, TO CYLIECTBYET BEPOSTHOCTD,
YTO IIO/Ib30BATENNM BOCIHPUMYT 3TO KaK
cmam. OfHAKO, 9TO He PACHpPOCTpaHALT-
cd, KaK IPaBUIO, B COLMA/IbHBIX CETAX,
KOTOpble OPMEHTMPOBAHBI Ha BU3yasb-
HBIl KOHTEHT.

EcTb 3a0nyx/eH1e, KOTOpOe 3aKIIo-
4yaeTcd B MCHONb30BAHUU IIPOCTO
MONY/NAPHBIX X3UITETOB, BMECTO TeX,
KOTOPBIE COOTBETCTBYIOT
CIIOCOOHBI 3aMHTEPECOBATh IO/Ib30BA-

IIoCcTy u

teneil. CyliecTByeT HpsMas 3aBUCHU-
MOCTb MEX/y HOIY/SIPHOCTBIO X3LITera
U ero “BpeMeHeM >KU3HNU . Bpems xus-
HJ X3LITera — 3TO BpeMsi, 3a KOTOpoOe
HOTEHI[MA/IBHBII K/IMEHT WIN HPOCTO
HO/Ib30BaTe/Ib IlepeiifeT Ha HyOnuKa-
LVIO.

Hanpumep, BpeMs >XM3HM CaMbIX
HOIY/IAPHBIX XawTeroB B Instagram co-
CTaB/IsleT BCETO HECKOJBKO CEKYH[, I10-
CKOJIbKY IO 9TUMM K/IIOUeBbIMU CIOBa-
MM IyOIMKyeTcss OO/MbIIOe KOMMYeCTBO
dororpadmit u Buseo. Takum obpasom,
MIaHHBIN XOIITEr TPENCTABIIEH B BUJE
toukn “B” Ha rpaduxe (puc. 1). C gpyroit
CTOPOHBI, €C/IM PacCMaTpPUBaTh HayMe-
Hee IMOIY/ISIPHble XOIITETH, UX BpeMs
KUSHU OygeT MaKCHMATIbHO [JIUTeNIb-
HBIM, IIOKQ OHJI He CTAHyT IOIIy/ISPHBI-
mu. Takme X9IITErn MOXKHO OTOOPA3UTDH
toukoit “C”. OueBUAHO, YTO [ECTBU-
TEJIbHO XOPOIIas NyOMUKALVsL TO/DKHA
Colep)KaTb ONHOBPEMEHHO IOIY/ISIPHbIE
XOIITETY, HO ¥ HE HACTONIBKO, 4TO GymeT
HOTEpsIHA CPeAN MIWUIVOHOB [PYTUX IIy-
O/IMKaIVIT, VICIIO/IB3YIOLIMX TO XKe KJII0Ye-
Boe ¢/10BO. Takue Kio4eBble CIOBA OTO-
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OpakeHbl TOUKOI1 “A” Ha rpaduke. [Tomy-
4aeTcsi, CyllecTByeT npobema, KoTopast
3aK/II0YAETCSI B TOM, YTO MONY/LIPHbIE
XOILITErN SIB/IAIOTCA CIMIIKOM OOInMu,
M3-3a 4Ero 4MCIO IIPOCMOTPA KOHTEHTA
OCTaeTCsl HeBBICOKUM, HECMOTPsI Ha yBe-
AVMdeHNue OXBaTa. PellleHueM JJaHHOI
Hpo6/IeMbl AB/IAETC KOMOMHALINS KITIO-
4eBbIX C/I0B. Hampumep, MOXKHO BKIIIO-
YUTH OOMH OOIIMIT X3IITET U KOOABUTH K
HeMy 6Ooee 4acTHbIL. Tak, KOMOMHUPYs
HOIIY/ISIPHBIE METKI C YaCTHBIMI MOXKHO
BOOUTHCST pesynbrara, OTOOPa’KeHHOro
tToukamu “Al” n “A2” Ha rpaduxe.
CrenaB BBIBOJ], MOXXHO CKa3aTb, YTO
B HAIIV JHV TaKOe [OHATHE KaK XOIITer
HACTONBKO IUIOTHO 3aKpPenmuaoch B

Pas3IMYHBIX COLMANBHBIX CeTsAX M 6710-
rax, 4TO IpM MPOABIDKEHNUU WIN pa-
CKpPYTKe 4ero-mibo demoBek OymeT Io-
4TI 00513aH UCIIO/Ib30BATD 9TOT MOLIHBIIT
MHCTPYMEHT, IIOCKOJIbKY B IPOTMBHOM
Cllydae PUCKYeT He JOCTUYb XKeIaeMOro
pesynbrara.

CHmcok MCTOYHUKOB:

1. CoumanpHasi ceTb: [DIEKTPOHHBIN pe-
cypc] - Pexum pocryma: https://ru.
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2. Dbrnor: [OnexTpoHHbIl pecypc] - Pexum
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3. Xomrrer: [OnexrponHbli pecypc] - Pe-
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A long time ago, in 1958, LISP was
created as the first functional program-
ming language using lambda calculus [1].
Since then, the functional paradigm was
used mostly on the academic level for a
long time because of relatively complex
and memory consuming evaluation.

The advantage of imperative languages
was precisely defined evaluation with quite
low memory usage and relative easy usage
in a single-threaded word. Now, in 2018, it
is not too different, if the system uses a few
hundred gigabytes of additional memory.
The processors are also much faster and
users can focus much more on abstrac-
tions, maintainability and simplicity. Next
approach that is getting more and more
important is multithreading.

This thesis presents all of these aspects
in terms of architecture of Android ap-
plications and mobile development in
general. A motivation to write this thesis
was to show that using functional ap-
proach in a development of real mobile
application may be advantageous. This
thesis would be most useful for current
developers of imperative object-oriented
software, especially for users of JVM lan-
guages such as Kotlin or Java.

Generally speaking, functional pro-
gramming is a style of programming: the
main program is a function that is defined
in terms of other functions, and the pri-
mary method of computation is the ap-
plication of functions to arguments. Un-
like traditional imperative programming,
where computation is a sequence of tran-
sitions from states to states, functional
programming has no implicit state and
places its emphasis entirely on expres-
sions (or terms). Functional program-
ming focuses on what is being computed
rather than how it is being computed,
much like the way we define mathemati-
cal functions.

Functional programming departs dra-
matically from this state of impediment by
promoting purity: the result value of an
execution depends on nothing other than
the argument values, and no state may
change as program execution proceeds.
Consequently, it becomes possible to spec-
ify program behaviors independently of
the rest of the system [2].

In order to apply functional paradigm
to overall architecture of mobile applica-
tion we should consider a user as a part of
the data flow: a functional component
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Figure 1 — User-Application interaction loop

taking input from the previous one and
emitting event as an argument to the next.
The user receives an input - the screen
from the application — and outputs back
events (touches, clicks, scrolls etc.). On
Android, the input/output of the UT is at
the same place; either physically as every-
thing goes through the screen or in the
program: I/O inside the Activity or the
Fragment. Including the User to separate
the input of the view from its output helps
keeping the code more well-grained. Such
User-Application interaction loop visual-
ization can be found on figure 1.

As we can see on the picture there are
6 main components of the proposed ar-

chitecture: Intent, Action, Processor, Re-
sult, Reducer and ViewState. Let’s go
through them to make its responsibilities
clear.

Intent. Intents represents, as their
name goes, intents from the user, this
goes from opening the screen, clicking a
button, or reaching the bottom of a scrol-
lable list;

Action. Actions defines the logic that
should be executed by the Processor. In-
tents are in this step translated into their
respecting logic Action. For instance, the
“view has been created” intent translates
into action for business rule, e.g. “refresh
the cache and load the data” The intent
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Figure 2 — Criteria estimation diagram

and the translated action are often simi-
lar, but this is important to avoid the data
flow to be too coupled with the UL It
also allows reuse of the same action for
multiple different intents;

Processor. Processor simply executes
an Action. Inside the Presenter, this is
the only place where side-effects should
happen: data writing, data reading, etc;

Result. Results are the result of what
have been executed inside the Processor.
They can be errors, successful execution,
or “currently running” result, etc.

Reducer. The Reducer is responsible
for generating a ViewState which the
View will use to render itself.
The View should be stateless in the
sense that the ViewState should be suf-

ficient for the rendering. The Reduc-
er takes the latest ViewState available,
apply the latest Result to it and return a
whole new ViewState.

ViewState. The State contains all
the information the View needs to
render itself.

The implementation of this func-
tional architecture can be estimated by
the following criteria: complexity, test-
ability, maintainability, extensibility and
application performance. As a result, we
have the following diagram (fig. 2).

In order to sum up this representa-
tion we should say that the implementa-
tion has significantly high learning
curve and complexity along with some
performance impact. On the other
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Annotation

Many employers face with the issue of expedient distribution of premiums in order to
improve quality of service at various locations of the establishment or enterprise. More-
ovet, it often happens that objective factors are lack for evaluating their activities. This
way, software was developed for evaluating a certain branch in the context of the others
by providing the possibility of instant assessment by its visitors. As a result, due to the
summary table, it is easy to identify successful and lagging points, which greatly simplifies
quality control of the provision of services to the offices of the firm or institution. This
eliminates the percent of subjectivity of one person who will check the place, so it is re-
placed by an objective finding of the average user rating on differentiated criteria from the

list of reviews.

Introduction

There are several main ways to assess
the operation of the enterprise that can be
conditionally divided into external and
internal. Internal are those in which only
employees of production and internal fac-
tors of the enterprise are involved: for ex-
ample, the estimation of the profitability
of the production, total sales, number of
employees, etc. But because of the varia-
tion of the size of branches, as well as the
flow of customers passing through each
single branch, it is possible that the a large
branch will have a greater profitability
than a small branch, but it still receives no
potential (in other words, the maximum)
volume of profit.

That is why, it was decided to consider
external ways of finding an assessment of
the companys performance, those in
which the consumer participates directly.
One of the popular solutions for today is
the questionnaire.

Considering the fact that the human
factor plays an important role in the rat-
ing process, namely, that we do not know
how many people will pass the relevant
survey, and whether it will be completed
in full, it was decided to use the average
value of each estimate, thus leveling out
the situation, which was described earlier,
so branches with a large or small amount
of customers and different sizes will be in
equal conditions due to the analysis of
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“Question screen” picture 1

people taking the appropriate decision.
Having analyzed such applications,
the optimal value of the number of ques-
tions to users was determined as 5 ques-
tions. As for the evaluation system, it was
also decided to use ratings from 1 to 5,
with the possible conversion of them into
text format, that is, instead of 1 — «Very
bad», 2 - «Bad», 3 - «Ordinary», 4 -
«Good», 5 -» Excellent» (pic.1). Such a
number of possible marks was introduced
using the fact that the user needs to pro-
vide a median value, in our case it is 3,
comparing with which the problem areas
of this or that branch of the enterprise will
be determined. As these questions are of
urgent importance to decision makers, a
weighting system was introduced, which
is determined when the application is in-
stalled for each particular company sepa-
rately. Thus, the customer is given the
opportunity to assess the state of affairs in

each individual branch, based on user es-
timation and a certain system of coeffi-
cients.

The software consists of the Android
application “RateMe”, which is installed
on the tablet, Google Apps Script and
Google Sheet tables located on Google
Drive. Using free services from Google
allows you to dispose of unnecessary
costs for server support, where you can
place pivot tables and processing script.
This software can be used in different
types of institutions, but for a better un-
derstanding elements of the program ker-
nel, it will be considered in the example of
a restaurant that will have several points
in one city.

Development area

While we were developing the RateMe
application, we used the basic program-
ming language for the Android - Java, the
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Apps Script language which is based on
JavaScript for interacting with Google
Sheets as well as the XML marking for the
application interface.

Java is the foundation for virtually every
type of networked application and is the
global standard for developing and deliver-
ing embedded and mobile applications,
games, Web-based content, and enterprise
software. Java has been tested, refined, ex-
tended, and proven by a dedicated commu-
nity of Java developers, architects and en-
thusiasts. Java is designed to enable develop-
ment of portable, high-performance appli-
cations for the widest range of computing
platforms possible. By making applications
available across heterogeneous environ-
ments, businesses can provide more servic-
es and boost end-user productivity, com-
munication, and collaboration-and dra-
matically reduce the cost of ownership of
both enterprise and consumer applications.
Java has become invaluable to developers by
enabling them to:

Write software on one platform and
run it on virtually any other platform;

Create programs that can run within a
web browser and access available web
services;

Develop server-side applications for
online forums, stores, polls, HTML forms
processing, and more;

Combine applications or services us-
ing the Java language to create highly
customized applications or services;

Write powerful and efficient applica-
tions for mobile phones, remote proces-
sors, microcontrollers, wireless modules,
sensors, gateways, consumer products, and
practically any other electronic device [4].

Google Apps Script is a scripting lan-
guage for lightweight application develop-
ment in the G Suite platform. It is based on
JavaScript 1.6 with some portions of
1.7 and 1.8 and provides subset of EC-
MAScript 5 API, however instead of run-
ning on the client, it gets executed in the
Google Cloud. According to Google, Apps
Script “provides easy ways to automate
tasks across Google products and third
party services” Apps Script is also the tool
that powers the add-ons for Google Docs,
Sheets and Slides [5].

Frameworks and libraries

The feedback is transmitted using a
type-save HT'TP client for Android and Java
Retrofit, which was developed by Square
Inc. It is an essential for working with APIs
in client-server applications. This client al-
lows you to send GET requests with differ-
ent arguments, transmitting variables to the
method and marking them with the @
Query annotation. Moreover, Retrofit al-
lows you to accept JSON requests and parse
them into object structures, which can be
easily worked with. The main advantages of
this client are:

It is easy to connect to web-services by
translating the API into Java or Kotlin;

It is also easy to add Headers and re-
quest types;

Easily Customisable, you can custom-
ise it and add say any convertors like
Gson, JackSon, Moshi, Prtobuf, XML etc.
You can also customise it to add different
interceptors and cache;

It provides additional functionalities
such as custom headers, file uploads, down-
loads, mocking responses (for testing).
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That is why the framework Retrofit
was introduced and embedded in RateMe.

ButterKnife is a library with a reference
to a view, which uses an annotation to create
a template code. It was developed by Jake
Wharton. ButterKnife purges the main code
off the similar declaration constructions
and bindings with the view as well as creates
listeners. This framework records the gener-
ated code in separate classes, which are ac-
cessed by a screen view binding and annota-
tions such as @BindView (R.id.someview)
or @OnClick (R.id.somebutton).

The libraries “com.shawnlin: number-
picker: 2.4.6” and “com.github.rubensousa:
raiflatbutton: 0.1” are used to impart the
application of a modern material design,
which is typical for Android applications.

Application lifecycle
The lifecycle of this application con-
sists of several step, such as selecting the

€up (5,5“' %‘;5

appropriate features of the device, which
are located at a certain point in the net-
work of the institution, the process of
evaluating the restaurant by visitors,
sending data to the processing script with
further inserting it into Google Sheets,
filtering and analyzing the data with a di-
agram and formulas which are specified
for the cells of the tables. Let's consider
each of the phases in details.

Before testing and sending the feed-
back to the processing script, you should
point out the institution number so that
the further analysis of the data will be cor-
rect. This option is available on the menu
screen as soon as you open the applica-
tion (pic.2). After clicking on the “Add
point number” button, selecting the ap-
propriate number and clicking on “Save’,
the institution data is stored in the device
memory via SharedPreferences. This pan-
el is available only for application devel-
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“Stacked column chart” picture 3

opers. As a result, you can go to the panel
to leave a review.

In order to ensure that the visitor does
not violate the lifecycle of the application,
some arrangements were established to
prevent from unwanted actions, for ex-
ample, pressing the back button on the
panel of the Android device or opening
the notification curtain followed by a
transition to other applications. This task
was solved by hiding the system panels,
leaving only one activity of RateMe on the
screen.

The phase of complication of a review
to the restaurant by the visitors occurs by
changing the fragments of questions
when the visitor responds to them and
displays the final fragment for passing the
test. Then, the “grateful” fragment re-
mains active for 30 seconds. This happens
to avoid multiple passing of the test, and
then it is replaced with a panel with the
first question. During this period, the

feedback is sent to the server or added to
the sending queue in case of the absence
of the Internet.

Due to the usage of the HTTP client
Retrofit, which was described above, the
arguments are transmitted to a script that
accepts GET requests and inserts them
into the necessary fields of the list “Full
list” in Google Sheets.

Mathematical operations are made to
find the arithmetic mean and multiply it
with the coefficients of the questions, which
were asked to the visitors. For better percep-
tion, the data is transferred to a common
stacked column chart below (pic.3).

Results

All things considered, the developed soft-
ware will help to solve the issue of monitor-
ing the services which are provided and the
quality of service in specific branches of the
firm or institution, by calculating average
user ratings on differentiated criteria from
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the list of reviews. The introduction of this
technology into the enterprise will also allow
to improve the percent of objectivity of the
assessment, since using its subjective opinion
of one person checking the branch which is
replaced by the average value of a large num-
ber of visitors. What is more, due to the sys-
tem of priority factors, the software will
identify the most significant characteristics
for the enterprise as a whole.
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PO3POBKA BEB-OUIBTPA [I/IA1 3ABE3IIEYEHHS

BATBKIBCBKOT'O KOHTPOJIA

®ecynos 0.0.

Crypent 4 kypca dakynbrera «KoMIr'loTepHIX HayK»
XapKiBCpKiil HalliOHA/IbHIMII YHIBEPCUTET PalioeNeKTPOHIKI

KirouoBi croBa: 6aTbKiBChbKIIT KOHTPOIIb, CEMaHTUYHE [i3epKasio, Ginbrpaiis.
Keywords: parental control, semantic mirror, filtration.

Ina putsadol ncuxiky, InTepHer — Le
IIOCTiJiHA 3arpo3a OTPMMAHHS IICUXOJIO-
IiYHOI TPAaBMU i PUSUK BUABUTHCH JKEPT-
BOIO 37104YMHIIiB. MOXKHa JJOBTO cIiepeya-
TUCh IIPO T€, 3 SAKOrO BiKy Ta, WO CIif
3HATU AUTWHI, ajie Ta JIETKiCTh, 3 SKOIO
InTepHET MEPEHOCUTD JI0TO, 9acTO 3 IO-
MMJIKM, Ha PeCcypcu 3 CyIepedINBUM
BMICTOM, CTUMYIIOE 6aTbKiB poOOUTH
MeBHi fii.

barpkiBcbKMiT KOHTPO/ND Aill AUTAYOL
Mepexi B IHTepHeTi — 6€3CyMHIBHO, He-
00XigHMI1, ane BiH aOCOMIOTHO He TapaH-
TY€ pe3y/nbrar. 3 OfHOro 6OKY, SIKIIO A1-
TUHA, MA€ JJOCUTDb CBiOMMII BiK, a60 TUM
Oinbpllle MifIITOK BMpIlIye OTpUMATH
Oynb-AKky iHdopmaliio, HasgBHICTH 06-
Me>XyBayiB Ha JIOT0 IPUCTPOAX Hi4Oro He
3MiHNUTh. 3 iHIIOrO - 6aTbKiBCHKUI
KOHTPOJIb JIOIIOMAra€ OXOPOHATH [iTell
Bifi BUITQIKOBOTO JJOCTYIY HO HENoTpi6-
Hoi indopmanii[1].

BaTbKiBChKMIT KOHTPOIb MOXKHA PO3-
OIITY Ha aKTUMBHMII Ta macuBHUL. [lo
[IACYBHOTO BUAY 6aTbKiBCHKOTO KOHTPO-
JII0 BiHOCATBCA TaKi MeTOmM sAK: oOMe-
JKEHHsA  Ha  4Yac  BUKOPUCTAHHA
KOMIT'I0oTepa; 0OMe>KeHHA Ha 3aIlyCK IIpo-

IrpaMHUX HpO]IyKTiB; 06MeXXeHHs Ha 4Yac

BMKOPMCTAHHA TOTO 4YM IHIIOTO IpO-
IpaMHOro 3abe3ledeHHs; OOMeXKeHH: Ha
BifiBilyBaHHA pecypciB IHTepHeTy: Bif-
BiflyBaHH JIMIlle IEBHUX CalITiB; 3a60po-
Ha Ha Bi[IBilyBaHHA CaiiTiB IEBHUX TeMa-
THK; O/IOKYBaHHsI IeBHUX CAIITiB [Is Bifi-
BimyBaHHA. [I0 aKTMBHUX MeTOHIB 6aTb-
KiBCPKOIO  KOHTPO/II  BifHOCATHCA:
BiJICTE&>KE€HHSI KOHTEHTIB CalTiB, fAKi Bif-
BiJIyIOTbCS JUTUHOIO;.

Icuye gBa OCHOBHUX crocobu ¢inb-
Tpauii: ginprparis no nepeniky URL i IP,
¢dinpTpamnia no sMiCTy KOHTEHTY.

Ha manmii MoMeHT icHye BemmdyesHa
Ki/IbKiCTh 3ac00iB Ta JOMATKIB /IS 3[ii-
CHEeHH: 0aTbKiBChKOro KOHTpomo. Iomry-
koBi cucremn Google Ta Yandex HamaoTh
CBOIM KOPMCTyBadaM MOXKIMBICTh (isb-
TPYBAaTy CaliTy, KapTMHKY Ta iHIII MaTepi-
a/Jy Ha OCHOBi aBTOMAaTMYHO BM3HAYEHNUX
obMexeHb. [0 TOro X JO3BOIAIOTH Hajla-
IITOBYBATU CTYIIHb (inpTpalii, ane By
He6a)KaHOTO KOHTEHTY BU3HAUUTU He-
MOYK/IMBO — 3a3BMYall IOIIYKOBi CuCTEMU
eeKTMBHO BUMANAIOTh 3 pPe3y/IbTaTiB
JIMILEe KOHTEHT, IIpM3HaYeHMI JUIA JiTelt
crapue 18 pokis[2]. Tax camo icHyIOTH
TOJATKM JJIA TaJPKETIB, ajie BOHM Jy>Ke [O-
pori — 6rm3bko 200 $ 3a micAL.

40



TECHNICS AND TECHNOLOGY. #5

B paHiit po6oTi npencraBieHa peai-
3allisg 3aBJjaHHA 3a0esledeHHs OGaTbKiB-
CbKOTO KOHTPOMIO 3acob6aMy po3po6ku
Be6-dinbrpa. Voro nepesaramu €: 3pyu-
HICTb y BUKOPMCTaHHi, yHiKaIbHMIT a/IT0-
puTM pobOTH, TaK 3BaHe «CeMaHTUIHMII
Ii3epKasio», HeBeMKa BapTiCThb.

Hauwit ¢inpTp mpamioe He TiNbKY
TpaYLiTHUMM MeTOfiaMy, TOOTO IO Ie-
penikam URL Ta IP, BUKOpuCTOBYI04M iX
AK pornoMbkHi. Sxpom dinbTpa € TexHO-
noris ¢inprpanii no smicry. Ginerp Bu-
TATye TeKCT i3 Bcporo caiiry. HTML,
Flash, 3a6esneuyio mipxmodeHHs IUIari-
HIiB [l BUJIyYEHHs TEKCTY. 3a JOIOMO-
TOI0 TEXHOJIOTiI «ceMaHTUYHE [I3ePKaio»
KMacuiKyeTbCs Leil TeKCT. [l BusHa-
YeHHs KaTeropii «CeMaHTHMYHOTO fi3epKa-
nma» € gerektop Content Type.

QinpTpanua MO KOHTEHTY 3a3BUYail
CTUCKAETbCA HO Gimprpanii Mo KIwYo-
BuM cnoBaM. QinbTp 3HaXOAUTD JEAKi
KJIIOYOBI C/TOBa B TEKCTI, 1 Ha 1Iili mijicTaBi
NpUIIMA€ETbCA pillleHHA. B 1iil TexHOooril
mica aHamisy TekcTy GopmyeThes cimeit-
CTBO iepapxivHMx Kateropiit. Tak camo, y
KOXKHIJl KaTeropii € JeAKuil injleKc perne-
BAaHTHOCTi, AKUII TOBOPUTH IPO Te€, [0
SAKOI TeMM BiTHOCUTBCS 1€l TEKCT, Ta Ha-
CKiZIbKM BifIIOBigae TemMaTuili AaHHOIO
tekcry. Kareropiit Mo>xe 6yTu mexinbka.
SIxmio e Kareropis, siKka CBiIYUTDH NPO
Te, IO IIeil TEeKCT MPO eKCTPeMi3M— Iie
MO>Ke Oy TH TEeKCT IIPO HellpaBOMIpHi Aisi,
TepaKTy i TOMy HopibHe.

TexHomoriss ceMaHTMYHOTO 3epKaja
CKJIaJIa€EThCA 3 IBOX YacTUH. JIiHTBicTMY-
He ALPO, sAKe 3alIMAETbCA JIEKCHUKOIO,
Mop¢onorielo, po3OUTTAM Ha CJIOBa,
HOpMaJli3alli€lo, a TakoX OasaMm «ce-

MaHTUYHOTO 3epKana», B AKUX 3HAXO-
maTbest TepMminn. L 6asa mae iepapxiuny
CTPYKTYDpY.

B peanisanii sacTocoByeTbcA cepBep-
Ha TEXHOJOriA. B AKOCTI OCHOBM BUKO-
PUCTOBYETbCA TEXHOJOTiYHA cCUcTeMa
Apache Traffic Server. lle BigmiHHMI
IIPOAYKT, WIBUAKUIL i fyXe fobpe 3po-
O/IeHHMI, TAKOXX BUKOPMCTOBYETLCS 1B
npopyTa. Ile mpomyKThI
«Cluster» i «Appliance», npusHadeHi i

BapiaHTa

BJICOKMX HaBaHTa)XeHb IPOBalifIepChKO-
ro kmacy. Cucrema, miaTpumye Be6-
iHTepdelic HaMAIITYBAHHA /I IPOLYKTY
«Appliance». Y BMIanKy 3 HpORYKTOM
«Cluster» BIMKOPMCTOBYETbCS PO3MOfie-
Ha i TpaH3aKIiliHa cucreMa. IcHye MOX-
muBicTh KoHirypysatn Bech «Cluster»
Ha Oyab-AKOMY cepBepi, AKMIT 3a3Hade-
HUII AK MOXIMBUIL [ BUMIPIOBaHHSA
napaMeTpiB KoHpiryparii.

JIng BM3HAYE€HH:A Kareropili «ceMaH-
TUYHOTO  3epKaja» €  IEeTEeKTOp
ContentType. [letextopu- e ¢yHKIi,
AKi 6e3mocepeHbO 6epyTh YIaCTh y OIIN-
ci mpaswin. ContentClass— 1e Haitedex-
TYBHILINI TETEKTOP, SIKUII Ipaljoe 6es-
IIOCEPENHDBO 3
noM». JIocATT BUCOKOI IIPOJyKTMBHOCTI,

«CEMAaHTUYHNM 3€pKa-

MIOCTiJOBHO CKaHYIOUM IIpaBUIa KOXKHO-
ro pasy, HeMOX/IMBO. JacTuHa JjeTeKTO-
piB BMMarae JJaHuX 3 3allUTY, a YacTMHA
BUMarae pfaHux 3 Bignosipi. Tomy
KOHQIrypanis KOMINiMIOETbCA y BeluKe
«JlepeBO», i IeTeKTOPM PO3PaXOBYIOTHCA
3a MicieM mmoBepHeHH: iHdopMaril. ITpu
moBepeHHHI 1HQOpMaLis, TOCTaTHHOI
I/ PO3PAXYHKY 3HAYEHHA JEAKOrO Jie-
TeKTOpa, JIOr0 3HAY€HHSA BM3HAYAETHCA.

He guBnaunit Ha Te, 1110 pillleHHA cepBep-
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He, piBeHb yIpaByIiHHA B 6aTbKiBCbKOMY
KOHTpOJIi NPAaKTMYHO TaKUi Xe, fAK iy
KIieHTChbKUX pilteHb. Kopucrysad Moxe
CTBOPIOBATM iHJMBIifya/lbHy PpO3KIajl B
paMKax TV)KHA 3 IOJNTUK, IONEPENHbO
BM3HA4YEeHMX afiMiHicTpaTropom. IlomiTu-
Ka- Ie TIPOCTO iMeHOBaHMil HabGip mpa-
BIJI 3 KpuTepieM npupaTHocTi. Tak camo
MO>KHa IIPOJMBUTIACSA icTOpito TOro, Kyu
3aX0O[JUTh KOPUCTYBaY (€ cIieliajbHi 10r-
dbaitnm), 1 Tomy nonibHi pedi.

Anroputm pobotn ¢imprpa gyxe
npocruit. Ilepen nepexonom Ha caiir, 3a-
IaHWIT KOpucTyBadeM, QinbTp mepeBipse
afpecy caiiTy B 6asi aHNX 3a60POHEHNX.
SAxmo cmiBmafiHHA 3HAWEHO, TO Ha
eKpaH KOPUCTyBaYa BifoOpaXkaeTbCst Mo-
Bi[OM/IEHHS1, 1110 CAilT 3a60POHEHO 1 CalT
3ab0KyeTbca aBTOMaTUYHO. ITpy ymoBi
BificyTHOCTI afipecu B 6a3i faHux, Ginbrp
IIePEXOJUTD 10 HACTYIIHOI iTeparlil nepe-
BipKM, 33 TEXHOJIOTi€I0 «CEMAaHTUMYHOTO
3epKaza». QinbTp mepeBipsie TeMaTUUHY

Ta CMMCJIOBY CKIaJioBy cairty. Ha ocHosi
NOPiBHAHHA K/IIOYOBUX C/IiB CANTY 3 3a-
6opoHeHNMU cloBaMu 3 6a3u TaHUX Po-
OUTbCA BMCHOBOK IPO HONYCTUMICTD
canTy. Ko caiT He MPOXOOUTH Iepe-
BipKYy, BiH TaKO>X O/IOKY€ThCA.

PosBurtox TexHonorii
IPMPOJHOI MOBM Ta PO3IIMPEHHH J0-
OMDKHUX 0a3 TOIMOMOXYTb 3pOOUTH
pobory Beb6-dinbrpa me 6ibuI sKic-

06po6Ku

HOI0 i IIBMJKOIO, PO3MMPUTHU JOTO
¢dyHKIiOHaM, ajanTyBaTH IJIA Pi3HMX
1aThopM.

ITEPEJIIK IIOCUIAHDb

1. BaTbKiBCbKMIl KOHTPO/Ib: [INIEKTPOHHBII
pecypcl- Pexum pocrymy: http://
windows.microsoft.com/uk-ua/
windows7/products/features/parental-
controls (JJara 3BepHenH:: 28.03.18)

2. IHcTpymeHTH 6e3mexnu Google:
[OnexTpoHHsIit pecypc]- Pexxum mocty-
my: http://www.google.com.ua/intl/uk/
goodtoknow/familysafety/tools/ (Iara
3BepHeHHs: 28.03.18)
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BITPOBAI’KEHHA YAT-BOTIB

B OBJTIACTI EJTEKTPOHHOI KOMEPIIIT

I'ynbko [I.1.

Crypenr 4 xypca daxynbrera «KoMI'IoTepHMX HayK»
XapKiBCPKiil HalliOHA/IbHMIT YHIBEPCUTET paflioeNeKTPOHIKI

Kmrouogi cmoBa: HaT-60T, IITYYHMIT iHTE/IEKT, MECEHXKeD, eeKTPOHHA KOMep1Iis,

aBTOMAaTM3allis

Keywords: chatbot, artificial intelligence, messenger, e-comerce, automation

IHTepHeT HaBHO yiA 6ararboX CTaB
OfIHVIM 3 TIOBCAKJIEHHMX 3ac00iB CITi/Ky-
BaHHs. 3B’130K 3 PiTHMMIU i OMU3bKUMU
JIIOIbMY, KOHTAKTY 3 MapTHepaMM, HOBI
3HAJlOMCTBA — BCe Ii¢ € BaXX/IMBYM KOM-
ITOHEHTOM IOBCAKJEHHOTO KUTTSA Cydac-
HOI JIIOAVMHY, TOMY 1o BuOip Hait6inbu
3PYYHMX METOJIB OH/IAVHY-CIIKyBaHHS
Y CY4acHOTO KOpPMCTyBaJa YMMaInii.

CriovyaTky Oy/Iy MOMY/IAPHI YaTH, 1I0-
TIM MeCEHJI>)KepH, IIOTIiM COLlia/IbHi Mepe-
Ki, a Tellep 3HOBY BBa)KAIOTbCA MePCIeK-
TUBHUMIU MeceHjpKepu. IIpuumna mo-
BTOPHOIL XBIJIi IIONY/IAPHOCTI MeCEHJIKe-
piB - 3miHM B o6macti MO6iTBHOTO
InTepHnery:
HMIBUJKOCTI, 3HVDKEHHA LiH 3a IOCTYIU

3abesneuyeHHs  BMCOKOI
MOOIIPHOTO 3B’$I3Ky Ta LIMPOKe IOLIN-
PeHHA cMapT(OHOB.

Texnonorii mTy4Horo iHrtenexry 3a-
JIMaIoTh BCe OUIBII MIPOCTOPY y OaraTbox
cdepax Bxxe He epiunii pik. ko panirue
L7151 OIIBIIOCTI MIOKETt IITYIHNUIT IHTeTIEKT
OyB 4eproBuM 3aDK/PKEHMM IITAMIIOM 3
¢danracTryHNx (iTbMIB, CHOTOHI BOHU
B3aEMOJIIOTD 3 HUM NPAKTUYHO IIOJHA.

Yar-60TH B MeCeHpKepax — OfUH 3
HAMNPOCTININX i IOMMPEHIINX IPUK/IA-

miB 11poro. YaT-60T — 1€ MOMIYHMK, AKWUI
CIIIZIKYETbCA 3 HaMU 32 JJOTIOMOTOIO0 TeK-
CTOBUX TOBiffoMneHb. boT posymie, 110
B/ HaMaraerecs cKasaTu, i BiJmoBijae
BaM ab60 HaBiTb Bifpasdy >X BUKOHYE IIO-
TpibHy Bif HpOTO Aif0. TakuMm YMHOM Ie
3py4HUII croci6 B3aeMopii 3 ayauTopiero
MeCeHJ[)KepiB, TOMY IO BOHU JIOCUTb
IIPOCTO HA/TAIITOBYIOTHCA 1 MAIOTh 6e3/1ig
byHKIL.

Yar-60Trt MO>KHA PO30UTH Ha ieKinbKa
KaTeropiit 3a Tumnom npusHadeHH:A. Ilo-
mepiire, 6OTH IS 3MIMICHEHHS MPOJAXIiB,
AKi 9aCTO BUKOPUCTOBYIOTb iHTEpHETH-
MarasyHu i NpMBaTHI ocobu, 110 TIpOIIO-
HYIOTb CBOI IIOCTTYTH — B 4aTaX BOHU JOTIO-
MaraloThb KJIi€HTaM B TIpoOlleci MOKYIIKM,
MOBIIOM/IAIOTH NPO aKuii i 3HYKKM. Ilo-
Ipyre, 9aT-60TH BUKOPUCTOBYIOTh sIK iH-
opmaniitanit KaHa, SIKUII BUaBaTUMe
KOPUCTYBadeBi akTyanbHy iHpOpMaIiio 3a
3ammUTOM, ab0 IPOCTO BifIIpaBIATME B
cTpiuky y ¢opmari mocunanb abo HaBiTb
noBHUX crareil. llle ogHuM THIIOM 3a IpU-
3HAUEHHsAM € 4ar-00T I CayKOu mif-
TPUMKH, SIK 3aCi6 3BOPOTHOrO 3B’5I3KY.
ABTOMaTH3alis MPOLECIB CIIIKYBaHHA 3
KJIIEHTaMU JIOTIOMAarae 3aoumannty 6esnia
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Yacy i CUJI IIpalliBHMKIB KOMIIAHii i Bupi-
auty IM Gimple Yacy Ha BMpILIEHHS
CKJIaJIHMX 3aBJlaHb.

ITonynApHicTh 4aT-60TiB 3yMOB/IEHA
THUM, IO 4aT-60TH He BMMAralTb Tpa-
¢iky 11 3aBaHTa)XXeHHA | 4acy Ha BCTa-
HOBJICHHSI, He IOTPeOYIOTh pecypciB Ta
He NepPeBAaHTAXYIOTb €KPaHU IPUCTPO-
iB[1]. YBara o MOGiNIbHUX NOJATKIB,
PaxyHOK SKUX JiJjle B)Ke Ha MIJIbJIOHH,
HECTPUMHO 3HIDKYETBCA. Y TOI 9ac AK
60Ty BifKpuBaOTL 6e3/1iY4 MOXKIUBOC-
Tell, 10 JO3BOJIAITh 3aMiHUTY Oinblle
80% momarkiB. Yar-60Tu MO3BONAITH
opraHisyBaTu BUKOHaHHA 6aratbox
byHKLiM i yIpaBaATH pisHUMM IpOLie-
caMM Ta CHCTeMaMU 3a JOIIOMOIOI Off-
Horo iHTepericy.

Y 6ymb-AKOMy BMIAJKy, He3aJIeXKHO
Bif mmardopmy, yaT-60T - Le OGaraTo-
mwiaTpopMHa Hporpama, sKa, Ha OCHOBI
oTpuMaHol Bif kopuctysaua indopmauii,
(dbopMye KOpeKTHI, T0riYHO 06rpyHTOBA-
Hi Bigmosizi. CTBOpeHmit 60T A1 MeceH-
IKepa MOXe OYTHM JOCTYIHUM AK JyIA
I0S, tak i mia Android, Windows Phone
i inmmx mnardopm. IHTerpanis 6ota 3
MeCeH)Kepa B MeCeH/Kep He IoTpebye
BUKOHAHHS 0COOMMBUX 3MiH y ¢aiimax
HOB’sI3aHMX 6esnocepenHbo i3 pPo3pob-
KOI0 60Ta.

Bce 1e 103BONAE€ BUKOPUCTOBYBATH
601K 1t abCOMOTHO Pi3HUX Ijijiel, Ta-
KUX SIK JOIIOMOTa B 3JiJfICHEHHI IIOKY-
0K, CepBic 3BOPOTHOTO 3B’3KY, HOBU-
Hu, irpu i 6arato inmoro[2]. Came ToMy
4aT-60TN 0COOIMBO BUKOPVCTOBYIOTD-
ca Ak OisHec-iHCTpyMeHTH B ob6macri
€/IeKTPOHHOI KoMmepuii. Bonu ycminiao
3aMillylOTh OHJIAiH-MarasuHm. 3a pa-

XYHOK TOTO, 1[0 YaTOOTM 3HAUHO BILIN-
BAlOTh i CTUMY/IIOITh OHJIAMH-IIOKYII-
KM, 361IbIIYIOTh KTi€HTChbKI 6asn i mif-
TPUMYIOTb CIIPAaB)XHIO JIOANBHICTH [0
6penny. Boun ¢pyuknionyoTs B 06/macti
nu¢poBoi koMepiii, 6aHKiBCbKOI cIpa-
BU, (biHchiB, a TAaKOX [JId HaJaHHSA
KOMIIQHiAM JOCHiJHULBKUX JaHUX.
Yar-60Tu TaKOX 3irpamm BaXKIUBY
ponb B mifBuUIleHHI e)eKTUBHOCTI po-
60TM KOMIIaHill 3a paXyHOK 3HVDKEHHA
3apo0biTHOI IIaTH.

Tonopumit mpuHLMO #Ail BCiX 4Yart-
60TiB - MaKCHMYM 3PyYHOCTi, MaKcu-
MajIbHa KOHBEpPCid 1 KOMYHIKaLig MK
CIIOXKMBaYeM i IIOCTavyaJIbHUKOM TOBapiB
a6o mocmyr onmaitH-koMepuii. ITepenosi
KOHKYPYIOTb Yy HpOJaXKax,
BIIPOBADKYIOUN iHTerpoBaHi 60Twm, sKi

KOMITaHil

JOIIOMAraioTh 3 IOKYIIKaMM, OpOHIOBaH-
HAM i1 06C/TyroByBaHHAM KiIi€HTiB. Boye-
BUJIb, BIIPOBA/KEHHA OOTIB TaKOX Bifl-
OyBaerbcs depes IMIATPUMKY Iie [esKUX
byHKIii:

« 3a0e3meveHHs UINOKO60BOI MATPUM-
KI KOPUCTYBaYiB;

o 3a0e3NeYeHHA HAVBIAYaIbHOIO Iif-
XONy [0 CIOXHUBayiB NUIAXOM Oe3le-
PEpBHOTO HaflaHH:A JIaHUX LIOZI0 iX BIO-
no6aHb IepCoHay, 110 [O3BOJIsIE IM Kpa-
I1ie OLiHIOBaTK TOTPeOM i BUMOrM KITi€H-
Ta B PEXMUMIi PeaIbHOIO 4acy;

o 3a0esneyeHHA imiTauii iHTepakTMB-
HOTO CIIJIKyBaHHA 3 KJTIEHTaMU, a TAKOX
3[JaTHOCTi Ha)XKMBO B3AEMOJIATH 3 KO-
pucTyBadaMu i HajaBaTU IM MOXK/IM-
BicTb BUOOPY.

HesBakaroun Ha Te, [0 B HAMOIIK-
YoMy Mali6yTHbOMY IOBHICTIO 6OTH He
3MOXXYTb 3aMiHUTY IIepCOHAJI, BOHU IIPO-
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IeMOHCTPYBalIM CBOI e(eKTUBHICTb B
aBTOMAaTU3allil MPOLECIB CIIJIKyBaHHA 3
K/Ti€HTaMI, B 3a0IIa/XKeHH] 6e3/iv Jacy i
cw1 mpaniBHMKIB koMmmarii[3]. Brposa-
IKeHHA 4aT-00TiB 103BO/IAIOTH aBTOMA-
TU3YBAaTU PYTMHHI oOIlepalii, 3aMiHUTH
cny>x61 TexHiyyHOI migTpumkm i call-
LIEHTPM: MUTTEBO BifIIOBiflalouy Ha IO-
IyAAPHI 3allUTU 1 HAJAK4M [JOBiIKOBY
inpopmario.

TakuM dYnHOM, 4YaT-00TM HAJAOThH
MO>X/IMBICTb BUKOHYBATH 3aBIaHHA 3 00-
C/IyTOBYBaHHs K/Ti€HTIB 6€3 BIUIUBY JIIOf-
cbKoro Qaxropy. 3ajauero mas po3poo-
HUKIB € CTBOPEHHA Ta CHPUAHHA PO3BMU-

TKy abCOZIIOTHO HOBOI eKOCUCTeMH — ifiel
4aT-00TiB.
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Introduction

Web application attacks are an increas-
ingly important area in information secu-
rity and protecting of personal data. It has
been observed that attackers are develop-
ing the capability to bypass security con-
trols and launch a large number of sophis-
ticated attacks. Several attempts have been
made to address these attacks using a wide
range of technology and one of the greatest
challenges is responding to new and un-
known attacks in an effective way. This
work aims to investigate the techniques
and solutions used to detect attacks and
even prevent them.

General Data Protection Regulation
Data privacy regulatory framework is
evolving. The long-awaited EU General
Data Protection Regulation (GDPR) sets
new standards by increasing and improv-
ing online personal data protection (i.e.
privacy). In order for informatics to take
and safeguard a firm compliance stand,

privacy concerns should be addressed
both by design and by default. In the same
time special attention is needed as to
avoid smothering the added value pro-
vided by the (vast) quantity and (low) cost
of web-residing-information. GDPR was
applied in EU but GDPR affects every
company or person how works with or
processes personal data of EU citizens [4].

The main idea of General Data Protec-
tion Regulation is to give a full control on
personal data to its owner (the person
whose data is processed).

But what is the personal data? Due to
GDPR, personal data is any information
that belongs to a person and can help you
to identify him or her. The following in-
formation could be an example of PI
(Personal Information): first name, cur-
rent location, IP address, passport num-
ber [4]. There is also a range of personal
information that is confidential (or spe-
cial information). That can be informa-
tion about health condition, religion,
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race, sexual life and orientation and so on.
By this regulation, it will be possible to
enforce even stronger legislation than the
existing Directive. In particular, GDPR is
expected to have a major impact on IoT
industry, which uses diverse and vast
amounts of personal information.

GDPR defines six main principles of
personal information protection [4]:

Legality, Fairness and Transparency —
any information about personal data pro-
cessing should be provided in as simple
and understandable way as possible.

Goal Limitation - personal data
should be used only in purpose it was re-
quested for.

Data Minimization - you cannot col-
lect more personal data then required for
performing actions allowed by PI owner.

Accuracy - in case of any data is inac-
curate it must be removed or replaced
with a valid one.

Storage Restriction - personal data
has to be stored only for period of time
that is required for processing.

Integrity and Confidentiality - compa-
ny that stores any personal data is respon-
sible for its protection and confidentiality.

General Data Protection Regulation
defines strict rules that have to be fol-
lowed by any company including software
development companies. And any prod-
uct of these companies has to be protect-
ed against theft, leakage or illegal using of
personal information. One of the weakest
products are web applications and web
sites. That is why we should ensure that
our applications are enough protected
against any vulnerabilities that can lead to
violation of GDPR.

Common Weaknesses Enumeration

To protect or web applications against
hackers’ attacks we need to know what
kind of vulnerabilities can exist in our ap-
plication.

The most complete list of possible vul-
nerabilities is a community-developed list
of common software security weaknesses
(CWE) [5]. CWE serves as a common
language, a measuring stick for software
security tools, and as a baseline for weak-
ness identification, mitigation, and pre-
vention efforts.

Each vulnerability in CWE has its own
number like CWE-89 that stands for
some specific group and kind of vulnera-
bility. For example, CWE-89 stands for
‘Improper Neutralization of Special Ele-
ments used in an SQL Command’ or
simpler: ‘SQL Injection.

CWEs are used by almost every vul-
nerability detection software and service.
So, we can consider it as a most suitable
classification to follow during protection
of our applications.

The main vulnerability types

There is a list of top-25 most danger-
ous vulnerabilities [6]. Let’s take a look at
the three of them that can lead to per-
sonal data damage or even theft and try to
understand the idea of classification.

Improper Neutralization of Special El-
ements used in an SQL Command (‘SQL
Injection’) (CWE-89) - this is the most
dangerous vulnerability because it is re-
lated directly with storing our data. Long
story short, this is a possibility for attacker
to execute his own SQL script on our da-
tabase. If you use SQL queries in security
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controls such as authentication, attackers
could alter the logic of those queries to
bypass security.

Improper Neutralization of Special
Elements used in an OS Command (‘OS
Command Injection’) (CWE-78) - that
one is also extremely dangerous. CWE-
78 stands for possibility of changing or
extending the commands your applica-
tion execute on operating system. When
you invoke another program on the op-
erating system, but you allow untrusted
inputs to be fed into the command string
that you generate for executing that pro-
gram, then you are inviting attackers to
cross that bridge into a land of riches by
executing their own commands instead
of yours.

Improper Neutralization of Input Dur-
ing Web Page Generation (CWE-79) -
Cross-site scripting (XSS) is one of the
most prevalent, obstinate, and dangerous
vulnerabilities in web applications. It's
pretty much inevitable when you combine
the stateless nature of HTTP, the mixture
of data and script in HTML, lots of data
passing between web sites, diverse encod-
ing schemes, and feature-rich web brows-
ers. If you're not careful, attackers can in-
ject JavaScript or other browser-executable
content into a web page that your applica-
tion generates.

Ways of protection

The vulnerabilities described above
are only a small part of possible attack
factors. So, how can we protect ourselves
against all of them?

There are a huge number of work-
arounds to deal with it. First of all, do

not hesitate to use security features that
are already built in your framework for
development web applications. In any
modern web development framework,
the main protections mechanisms are
included by default. It is enough to spend
some time to configure it and you will be
protected from a huge number of vulner-
abilities.

Other ways to ensure web application
security includes brute-force attack pre-
vention by account suspension or block-
ing when login attempts fail and the test-
ing of service access points to ensure that
data downloads and uploads have set se-
curity restrictions such as virus scanning
and file size limits.

But there is still a risk of human mis-
take, negligence or just lack of knowledge.
There is an option how to overcome it. We
can use a special software that can perform
static or dynamic analysis of your code and
detect security vulnerabilities in it.

Now, imagine we have a super serious
web application that operates a huge
amount of sensitive data. For example,
background check system which are very
popular in USA. Despite all our efforts
software cannot find all the vulnerabili-
ties that can be used by attackers. What
can we do to minimize the security risks?

There are special services that pro-
vides a platform for continuous security
checks and vulnerabilities detection.

Vulnerabilities detection services

Using of well-known vulnerabilities
detection services can increase a security
of your web application(s) in a several
times. Such services can provide you a
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platform where your application will be
continuously scanned and checked for
security gaps. The great example of such
service is Veracode. They provide you
with a several types of scans including
static, dynamic and manual scan.

Static scan analysis the application
libraries and mark all the suspicious
places with an appropriate CWE code to
be reviewed and fixed or mitigated [7].
Interest in static analysis has ebbed and
flowed throughout the history of com-
puter science. Dynamic is scan also per-
formed by software. But it works with a
running web application, makes requests
that can broke it, checks input and out-
put parameters, cookies, cache, session
and provides client with a possibly dan-
gerous flows or values and steps to re-
produce the found vulnerability.

Manual scan is extremely important
because it is performed by service’s secu-
rity professionals and they can find those
vulnerabilities that could not be find by
any software. No automated technique
can find every vulnerability type. Some
categories, such as authorization issues
and business logic flaws, will always re-
quire a skilled penetration tester.

An important thing about it is that you
have an opportunity to schedule a consul-
tation regarding any security problem
with your application. It is quite expensive
services and mostly their clients are big
companies which are ready to spend a lot
of money to ensure their applications are
secured and all the personal data they
store and process is safe.

Summary

Web applications security is crucial
for companies that have a deal with per-
sonal information. And this informa-
tion has to be protected. The new laws
of data protection are appearing very
frequently nowadays and most of them
are about cyber security. In fact, any
time you develop some software some-
how related with information that can
be considered as a personal data you
need to be concerned about high level
of data protection. Especially when you
develop a web application that could be
vulnerable to a wide range of different
kinds of attacks.
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advertising.

The modern market economy, as
shows the experience of many developed
countries, cannot function without the in-
stitution of advertising, which is one of the
most important tools for developing mar-
ket relations.

With appearing of new large enough
retail networks, the market is redistributed
periodically. In these conditions, compe-
tent advertising is often the determining
factor. First of all, many current directors
of enterprises are beginning to reconstruct
the structure of their companies and create
a special department, which is fully fo-
cused on the management of advertising
activities.

The advertising department of any en-
terprise is an important unit in achieving
commercial success [1]. In the final analy-
sis, the sale of goods and receiving a profit
depend on how the tasks assigned to the
department are handled, and the function-
ing of the department as a whole. Thus it

can be concluded that to improve the qual-
ity and reliability of the work, it is advisable
to automate the process of advertising ex-
penses accounting.

Developed subsystem of advertising
expenses accounting simplifies the cre-
ation and improves the reliability of storing
reports on advertising costs, allows the
advertising managers to track changes in
expenses for individual types of advertis-
ing and for the selected period of time.

Analysis of advertising expenses is
based on information on the amount of
advertising services provided by the adver-
tising department and data on payment
bills received from the POLO accounting
department.

Fig. 1 shows usage of advertising means
in February, March and April of 2018 Fig.
1). Expenses on various advertising means
for three months are shown percentagewise.
Interests were calculated on the basis of the
total amount of advertising expenses.
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Figure 1 — Usage of advertising means for POLO Company in 2018, %

From the presented graph it is clear that
the advertising department of «POLO»
invests most of its funds in radio and tele-
vision advertising. This is explained by the
fact that media resources are the most ex-
pensive, but at the same time the most ef-
fective among all types of advertising [2].

There is a clear stability in the Internet
advertising, which includes an online store,
website «POLO» and advertising on social
networks. Indicators for the costs of using
of other types of advertising medium oc-
cupy the middle positions on the chart.

According to the results of the custom-
ers’ survey analysis of this chain of shops,
the effectiveness of advertising was distrib-
uted as follows. Radio and TV advertising
encouraged about 40% of them to come to
the store. About 25% of respondents an-
swered that outdoor advertising became the
source of information. Advertising on the
Internet accounts only for 17%.

Thus the use of this subsystem sim-
plifies the analysis effectiveness of the

advertising activities of the enterprise, it
makes it possible to determine the ap-
propriateness of allocating funds for cer-
tain advertising media and assess the ef-
fectiveness of the advertising depart-
ment as a whole [3].

The developed subsystem will not only
allow the enterprise to effectively and ra-
tionally invest in advertising, but also pro-
tect it from data loss.
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3apaya kxommuBospkepa (Traveling
Salesman Problem) — ogHa 13 cambIX 13-
BECTHBIX 3a/jau JAMCKPETHOI ONTUMM3a-
. 3afaua 3aKII09aeTCs B HAXOXKAEHNI
CaMOTO BBITOZHOTO MApLIPYTa, IPOXOfs-
I[ero Yepe3 yKasaHHBIE TOPOAA XOTs OB
[0 OJHOMY pasy C IOC/IEAYIOLIMM BO3-
BPATOM B MICXOIHBII TOPO, T.€. CBOIUTC
K IIOMCKY TaMIJIBTOHOBA Iy TH.

3a mocreHIe HECKOIBKO JIeT He Ma-
JIBLIT MIHTEPEeC BO3POC K IIPUPOJHBIM aJl-
rOpUTMaM, B KOTOPBIX OOBEeHBI Mare-
MaTudecKye MeTOABI, B KOTOPBIE 3a/I0-
JKEH HPUHINI NpUHATY pemterns. Ox-
HMM 13 TaKMX AB/IAETCSA MYpPaBbMHBIN
anroputM. Ero npes saxiodaercs B M-
TaLUV HOBEfIeHNsI KOTIOHNUI MyPaBbeB.

IIpoxons oT MypaBeliHUKa [0 AL U
06paTHO, MypaBbU OCTAB/SIIOT 3a COOOIL
crer;, pepomoHoB. Jlpyrue MypaBbu, Io-
YyBCTBOBAB TaKJe CIebl Ha 3eMIie, OyayT
MHCTUHKTUBHO YCTPEMJIATLCA K HEMY.
ITocKONbKY 9TV MypaBbM TOXe OCTABIIA-
10T 32 co00It crmefbl PepOMOHOB, TO YeM
6osibllle MypaBbeB IIPOXOANUT IIO OIpefie-
JICHHOMY ITyTH, TeM 00Jiee IIpUBJIeKaTe/b-
HBIM OH CTAHOBUTCS J/Is1 OCTA/IbHBIX. [Ipu

3TOM, 4eM KOopode MyTb JO MCTOYHMKA
VLY, TeM MeHblle BpeMeHM TpebyeTcs
MypaBbsAM Ha HETO — a C/IefOBaTeNbHO,
TEM 6bICTpee OCTABJ/ICHHBbIEC Ha HEM CJI€bl
CTAHOBATCA 3aMETHDBIMI.

JlaHHas JIOTMKA JOCTATOYHO IIPOCTa U
€€ JIETKO HOBTOpI/ITb HpOI‘paMMHI)IM Hy—
TeM. IlycTb KaXk[plii MypaBell XpaHUT B
MaMATU COUCOK TpPOJJIeHHBIX UM Bep-
MIUH. BeiOupast BepumHy s ciefyrole-
ro Iepexofa, MypaBell IOMHUT 06 yixxe
IIPOJi/IEHHBIX Y371aX ¥ He pacCMaTpyBaeT
X B Ka4e€CTB€ BO3MOXXHBIX V1A nepexo—
ma. Kaxpas moceljeHHas BepliMHA JO-
6aB/sieTcs B CIMCOK 3ampeTra, a IOCIIe
UTepanuy anaropuTMa, TO eCcTb IOCIIe
Hpoxoquem/m MypaBbeM BCEro HYTI/I, OH
OITyCTOIIAETCA.

ITpu BBIOOpE y3/1a IJIA Iepexofa My-
PpaBell PYKOBOJCTBYETCS «IIPUBJIEKATE/Ib-
HOCTbIO» pebep, KOTOpble OH MOXeT
npoiitu. OHa 3aBUCUT, BO-TIEPBBHIX, OT
paccTOAHNA MEXY Y3/71aMH,  BO-BTOPBIX,
OT crefioB (epOMOHOB, OCTABIIEHHDBIX Ha
pebpe IpolregmIIMY II0 HEMY paHee My-
paBbsimu. Bec pebep ocraercs HemsMeH-
HBIM, a CJI€bI Q)epOMOHOB MEHAKTCA Ha
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KaKION MTepalyy ajropuTMa: Kak U B
IPHUPOJie, CO BpeMeHeM CIIefibl UCIaPAIOT-
cs1, a TPOXOJSAIEe MYpaBbl, HA06OPOT
YCUIUBAIOT KX.

Takum 06pasom, mombop sKcrepu-
MEHTAJIbHBIM IIyTeM K03 PuimeHTOB
ycuneHust U vicrapenusi GepoMOHOB, KO-
3¢ UIMEeHTOB 3HAYMMOCTH Beca pebpa 1
cnefa pepoMoOHa BO BpeMsI BBIYMCIICHUS
«IIPUBJIEKATEIBHOCTI pebpa», Kommde-
CTBa MypaBbeB ¥ UTEPALWIT, UTPALT KITIO-
4YeBYI0 po/ib B 9P PeKTUBHOCTU aJITOPUT-
Ma. Kmaccmdecknit airoputm noxasbiBa-
eT XOpOllle Pe3yNIbTaThl, OTHOCUTENbLHO
IPYIMX 9BPUCTUYECKUX AITOPUTMOB, OfI-
HAKO, CYILeCTBYeT MHOXKECTBO MORUPMU-
Kaluii.

Elitist Ant System (cmcTema >MMTHBIX
MYpaBbeB) — OffHA U3 [OIIY/ISPHBIX MOAM-
¢uxanmit anropurMa. Ha mpakruke ycra-
HOBJIEHO, 4TO, TPOXOJs pebpa, BXOJAILE
B KOPOTKMeE ITyTH, MypaBbU B Jla/ibHeil-
meM c OOJbIIell BePOSTHOCTBIO OYRyT
HaXOfuTh elfe 6omee kKoporkue mytu. Ha
OCHOBAaHIM 3TOr0 OBbUI ChelaH BbIBOJ,
9TO MCKYCCTBEHHOE YBeIMYeHIe YPOBHs
(dbepoMOHa Ha CaMbIX YAAQYHBIX MapIIpy-
Tax MOXKeT JaTb HeOOXORMMBIL 3¢ dexT.
[ToaToMy Ha KaXK/j0l1 UTepalLuy aJITOPUT-
Ma Ka)K[IbIJ 9/IMTHBIN MypaBel IPOXOJUT
KpaTYajiliMii IyTh M3 HANJEHHBIX Ha
DAHHBII MOMEHT. YBeIMdYeHUe duciIa
9IUTHBIX MypaBbeB ABJAeTcA 9ddex-
TMBHBIM PellleHNeM, YTO 03BOJIAET 3Ha-
YUTETBHO COKPATUTb YUCIO WUTepaIiuil
anroput™Ma. Ho ecnmm 4mcio saMTHBIX
MYpaBbeB CIMIIKOM BEIUKO, TO aJIro-
PUTM OCTATOYHO OBICTPO HAXOAMUT CY-
6onTHMaNTbHOE pelleHye U 3alMK/INBa-
eTcst Ha HeM. Kak u apyrve n3meHsiemMble

IapaMeTpbl, ONTUMANbHOE YNCIIO SMUT-
HBIX MypaBbeB CJIef[yeT OIpefe/ATh
OIIBITHBIM ITyTeM. DTa BEPCIsl AITOPUTMA
HOTYYN/Ia IINPOKOe PACIpOCTpaHeHNe I
peain3oBaHa, B TOM 4ICIIe, B APYIVX MO-
nudukanusx.

Eue opHa n3BecTHas MoguuKays —
MypaBbUHBIN anroputM Ant-Q, momy-
YMBIINIT CBOE Ha3BaHME OT METOJA Ma-
myHHOro obydyennsa Q-learning. OcHo-
BOIl QJITOPUTMA SIBIISIETCS MAEST O TOM,
9TO MYPaBBMHYIO CHCTEMY MOXXHO WH-
TEPIIPETNPOBATh KAK CUCTEMY OOyYeHNs
C HOAKpeIUIeHneM. DTOT alrOPUTM Xpa-
HUT Q-Tabmuily, KOTopas COIOCTAaBJIsET
KOXIOMY 13 pebep HEKOTOPYIO BedM-
HY, OIIPERENAINLIYIO0 «II0JIE3HOCTb» IIepe-
X0fia 110 aTOMy pebpy. B mporecce pabo-
Tl amroput™a Q-tabmuia MeHseTcs B
3aBUCUMOCTI OT Pe3y/IbTaTa UTepalui,
TakMM 06pasoM, IPOUCXONUT OOydeHue
cucteMbl. 3HaueHNe IIONE3HOCTH Iepe-
X0fla 10 peOpy BBIYMCIIACTCS MCXOAS U3
3HAYEHMIA ITOJIESHOCTEN IIepexofa 110 Crie-
myomuM pebpaM B pesyibrate IIpefBa-
PUTENBHOTO OIpefie/ieHNsi BO3MOXKHBIX
CTIEAYIOLIMX COCTOSTHWIT. DTV 3HAYeHVIsI
OOHOBJIAIOTCA TIOCIE KaXKIO0I UTEpAlNU B
3aBUCHMOCTI OT JJIMH IyTell, B COCTaB
KOTOPBIX ObUIM BKITIOUEHBI COOTBETCTBY-
fomiye pebpa.
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TOCIDKEHHSA CEPBICIB ITIOTOKOBOI ITEPEJTAYI MY3UKU

Bomommu M.C.
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XapkiBChbKill Hal[iOHA/IbHUIT YHIBEPCUTET PafiOeIeKTPOHIKI

KnrodoBi cmoBa: CepBicut OHaiH-CTPIMIHTY, iHTe/IeKTya IbHill aHasIi3, aBTOMATHU3allid
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Munyno He 6arato 4acy, KOMM Mu
CITyXa/ny My3MKY Ha KaceTaX Ta KOMITaKT
nuckax. Komeknis MemomMaHa Morna 3a-
JIMaT! y KBapTUpi He MEHLIe MiCls, HDK
momaiuHs 6i6niorexa. Konu Ha 3miny di-
3MYHUM HOCISIM mpuitiy unpoBi Hocli
i mro 6i6/mioTeKy MOXXHa 6y/10 BMICTUTH ¥
MajIeHbKOMY IUI€€pi. I3 pO3BUTKOM iH-
TEPHET-TEXHOJIOT Ha 3MiHy IIIeepam
NPUILIIA CEPBICY OH/IAIH-CTPiMIiHTYy.

Cepsicu oHMaiH-CTpiMiHTYy — Iie iH-
Te/IeKTyalbHI Mepe)xeBi My3MKabHi 6i-
6mioTexu, sAKi MaoTbh 6arato pisHOMAa-
HiTHUX QYHKLOIN I HagaloTh Martepian
Oynb-sakoro xaHnpy. CTpimiHrosi cepsi-
CHU [O3BOJAITH NPOTpaBaTy My3MKYy Ha
cMapT¢OHi, ITaHIIeTi, KOMITI0Tepi abo
Ha iHmomy ramxkeri. Hemae HeoOxin-
HOCTi 3aBaHTaXyBaTu anabboMu Ha
HDD, Mysuka [OCTyIIHa 3a HEBENUKY
aboHIITIAaTy y Mepexesiit 6ibmioreni y
3PYYHOMY BUIJIALL.

CporofiHi TEXHOJIOTII MITYYHOTO iHTe-
JIeKTy MaloTh pisHi cdepu 3acTocyBaHHS,
y TOMY 4KCIIi BOHU JO6pe 3aCTOCOBYIOTh-
¢ 'y MysuuHoMmy cepefoBuili. OCHOBHMU-
MI HaIIpAMKaMM 3aCTOCYBaHHA IITYYHO-
rO iHTENIEKTY B MY3MIli € HallMICAHHA MY-
3VIKM 3a JOTIOMOT OO INTYYHOTO iHTENIEKTy
Ta iHTENEKTya/JIbHUI aHajli3 MYSMKU 3a

JOIIOMOTOI0 HEMPOHHOI MepeXi Ta Ma-
IIVHHOTO HaBYAaHHA.

Y wiit crarTi Oynu po3ryLAHyTI Haitno-
IyJIAPHILIL CepBiCM OHIAMH-CTPIMIiHTY
MY3MKM, IX OCHOBHI IlepeBary Ta MOX/IMN-
BocTi. Takox 6y/10 BUKOHAHO JOCTi/KeH-
HS CepBICiB Ha BUABIEHHS B IX po6oTi
O3HAK iHTEeJIeKTYaIbHOTO aHAJIi3y JaHNX

Crpiminr-cepsic Spotify € nigepom
My3nuHux online-cepsici (2008 pik, [He-
nien Ejix). Spotify npomnonye mpocnyxo-
BYBaHHA ITOTOKOBOI MY3MKH, IOJKACTH,
pajiio Ta CIMCKaMy BifTBOPEHHA 3 ypa-
XyBaHHAM BIOZOOAaHb KOPUCTYBaua.
Cepgic reHepye IIOTOKOBI CITMCKM 32 BIIO-
HOoOaHHAMY KOPUCTYBaya.

bi6bmioteka Spotify micTutp 6inpin
Hix 30 M/IH. aypio 3anucis. [Tomyk mysu-
K/ OPraHi30BaHO 3a BUKOHABLEM, a/lb-
O6MOM, >XQaHPOM, CIICKOM BiTBOPEHH:]
Ta 3anucyo4unm yrerbrom. Ilomysphicts
IIBOTO CepBicy (61m3bKO 75 MIH. KOpUC-
TyBauiB) 3yMOBJIeHa 3a0e3IIeYeHHAM Hif-
TpUMKM  OyAb-AKol  mmatdopmu
(Windows, Android, iOS, OS X, Linux,
PlayStation, Symbian Ta iH11i) Ta fOocTyI-
HicTio iHTerpauii 3 Twitter, Last.fm Ta
Facebook. Taxox 3abesmedeHa MOXIN-
BiCThb JIMMTUCA ayfio3amucamMyu Ta CTBO-
pIOBaTM CHNUCKM BiTBOPEHHA pa3oM 3
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inmmMyn kopucrysadamu. Hesenmka Bap-
TicTh moCyT cepBicy (6mM3bpK0 $7 Ha Mi-
CsALIb) TAKOX CIIPUAE MOMY/IAPHOCTI cep-
BiCy.

CrpimiHr-cepBic Bif xommanii Apple
(Apple Music) BBaXkaeTbcs HaNOMIDKINM
KOHKYpeHTOM Spotify, aje 0XoImoe MeH-
my ayguropito (6,5 MJIH. KOPUCTYBadiB).
Y 1boro cepBicy € MOXIMBICTh IIOTOKO-
BOTO JOCTyIy 1o KaTasoris iTunes Store
AKui MicTATH B co6i 37 MJIH. ayAio3amm-
ci. Tako)x KOpUCTyBauaM HaJiaHa MOX-
Beb-pazio
Beats 1. CepBic Mae TeMaTH4Hi CIMCKU
BiATBOpeHH, sKi GOpMyOThCs i3 3ay-
YeHHAM eKcrepTiB. Takox cepsic Hafae
MOX/IMBICTb 3aBAaHTAKEHHSA TPEKIB I

JUBICTD IIPpOCITyXOBYBaTU

IPOCITYXOBYBAaHHs 6e3 MifKIIOYeHHs [0
Mepexi. Ieit cepBic Hait6inbLI IOITyIIAp-
Hill y kopucryBauiB TexHiku Apple 3a-
BIAKM ITIEPCOHA/JIbHOMY HMOMIYHMKY Siri.
Tako)x puUBabIMBOIO € IiHA HA HMOCTYTU
cepBicy - 6113bKO $ 2,5 Ha MiCSIIIb.
Google Play Music, sik1it aHOHCOBaHO
y 2011 poni Mae 3pyuHmit inTepdeiic, Bu-
COKOSIKICHE ~ TPAHCTIOBAHHSI  TpPeEKiB
(320 x6ut/c) Ta MOXIMBICTH 3aBaHTa-
JKeHHsA TPeKiB y XMapHe cxoBuiie (710
50 Tuc. TpekiB). [ligTpumysani popmatn
¢aitiB 711 3aBaHTaXKEHHsI BK/IIOYAIOTH Y
cebe: MP3, AAC, WMA, FLAC, Ogg ta
ALAC. Yci 3aBaHTaxyBanbHi He MP3-
¢daimm O6ynyTh ckoHBepTOBaHi y MP3. Y
wiatHoMy pexxumi All Access crae pmo-
CTYIIHMM IIOTOKOBUII KOHTEHT i3 IIMpoO-
[0 CKIaJja€ThCsA i3
35 M/IH. TPEKOB 3 ypaxXyBaHHsIM reorpa-

KOro Kartanory,

(iuHOrO perioHy Kopucrypada. Yci crc-
KU BiITBOPEHHA CKIafAIOTbCA 3a JIOIO-
Morow anroputmis. OCHOBHMMU IIepe-

BaraMy € HeBe/MKa 1liHa 32 KOPCTYBaHH:A
wiatHUMHY QYHKIisIMK cepBicy ($2,7/me-
CsIl) Ta WIMPOKA MiATPUMKA PisSHUMMK
wiarpopmamu: Android, iOS, a Takox
MO>K/IMBICTD IPAIIOBATI B peXxuMi BeO-
Opaysepa.

Tidal - 1e cepBic IOTOKOBOTrO BiATBO-
penns mysukn y popmati FLAC. TIpoexT
Tidal, 6yB pospobnenmuit y 2014 poui
KoMIaHielo Aspiro. ¥ 6i6mioreri cepsicy
HBOCTYIIHO 6inbire HK 40 MIH. aypiosa-
muciB Ta 90 THC. MysUYHUX Bifeo. Bepcia
Tidal Premium ($9,99/mics1ip) mosBosnse
IIporpaBaTyl aypiosamucu 3 OiTpeiiToM
320 x6ut/c (AAC). Bepcis Tidal HiFi ko-
mTye y fBa pasu gopoxde ($19,99) ra
BiATBOpIOE aypiosamucu y ¢opmari
FLAC. 3 2014 poxy mo Tenepiusiit 4yac
Tidal maB 61u3pKo 580 THC. KOPUCTYBa-
4iB, 17 Tmc. 3 AKMX BUKOPUCTOBYBAIMU
Tidal HiFi.

¥ manHoro cepBicy HeMa€ NOJATKIB [/
Mac i Windows. CryxaTy My3uKy MO>KHa
TIIBKM 3 MOOIBPHUX TIPUCTPOIB abo 3a
porioMoroo Be6-Bepcil. CepBic Mae Imu-
POKy KOJIeKIilo IpogeciiiHO CTBOpeHNUX
TeMaTWYHNUX CIMCKiB BiITBOpEHH:A, IO-
YKaHPOBUII Binbip ayamosanucis (22 sxaH-
pu), [obipKy Bineo.

Cepsic Pandora 6asyerbcsi Ha aBTO-
MaTM30BaHil peKOMeHJaLiiiHill cucremi
Music Genome Project. OcHoBHa oco-
OMMBICTb JAHOTO cepBicy — peTenbHii
mifgbip aynio-KOHTEHTY, BPaxOBYIOUM
BIOJOOAHHA KOPUCTYBaua, SKOMY IIpO-
TIOHYETbCA OLIHUTY 3alPOIIOHOBaH] Tpe-
ku. Cepsic BpaxoBye 6113bk0 400 xapak-
TePUCTUK: CUHKOITyBaHHA, TOHATIbHICTD,
BOKaJIbHi TapMoHii Ta iHme. Ho ocHoBi
LUX [JAaHUX [POBOAUTHCS Bifbip BUKO-
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HAaBLIiB, AKi MOXXYTb OyTHU LiKaBUMM [ja-
HOMY KOPUCTYyBayy.

Katanor cepsicy HapaxoBye 6inblie
1,5 MH. aypiosammuciB Ta IpuOIN3HO
70 miH KopucryBadiB. ¥ Pandora moxxHa
renepysaru 1o 100 «pagiocTannin» 3 ypa-
XyBaHHAM >KaHPOBUX BIIOZ00AHb KOpUC-
tyBava. Pandora goctynHa tinpkn y CIIA.

SoundCloud - 11e 0co6nMBMIt TPOEKT,
pO3paxoBaHMII He TiIbKM Ha IPOCTYXO-
BYBaHH:A Ta CTPIMiHT MY3MKI, ajie 1 Ha il
posMilleHHA B Mepexi. PekopnHoro Bifi-
MIiTKOIO BifBimyBaHb 3a MicAnp Oyrno
175 mH. kopuctyBauis. Karanor cepsicy
micTuTh nprbnmsHo 100 MiH. aymiosanu-
ciB, 1[0 € HAMOUIbIIMM IOKAa3HUKOM Ce-
pen mopibHMUX pecypcis.

SoundCloud pospaxoBauuit Ha MOTIO-
JVIX BUKOHABIIiB, 3aBJIAKM IIbOMY CEpPBicy
BOHNM MOXXYTb 3aBaHTa)KyBaTy Ta MOLIN-
PIOBATV CBOI ayAMO3AINCH iHIIVM KOPHUC-
tyBadaM. CepBic iHTerpyeTbcs 3 6inmpiric-
TIO COLIia/IbBHUX MEpeX.

Deezer - 1je cepBic NOoTOKOBOI Iepefia-
9i My3UKM i3 HOKyCOM Ha CIMCKax Bif-
TBOpeHHA Ta (yHKuiax Flow, ska pexo-
MeHJIye TPeKM 3TifJHO 3 BallMMM BIIOfIO-
OaHHAMM, CTBOPIOIOYM TAKMM YJMHOM
IpMBATHE Pajio /7 KOXKHOTO KOPUCTY-
Bava. Y Deezer eMka 6i6mioTeKa MysuKIL,
BJMCOKOAKICHE BiITBOPEHHA Ta 3PYIHUI
momatok 3 MoxmBicTio offline-mpociy-

XOByBaHHA. BapricTp migmuckm Ha

Deezer He BuIIE, HDXX y KOHKYPYHOUNX
Google Play Music Ta Apple Music.
Skictb mepepaui Mmysuku 320 k6ut/c, Ko-
6ipKM CIMCKIB BiATBOpPEHHs, aBTOMATNY-
HUII cicoK BigTBOpeHH:A Flow, 3pyunuii
inTepdeiic, miaTprMKa BeIMKol KilIbKoc-
Ti mpuctpoiB Ta mwrargopm. 3a mepion
poboTtu cepicy Oymo 3apeecTpoBaHO
14 MuIH BifiBilyBaHb Ha MiCAILI.

Ha ocHoBi anamisy Mo)xHa 3po6uTH
HACTYIIHI BUCHOBKM, a CaMe: HaiIlomy-
nspHimMu cepsicamu € Spotify, Pandora,
SoundCloud. Cepsicy, AKi BUKOPUCTOBY-
IOTh TEXHOJIOTII iHTE/IEKTYa/IbHOTO aHaJli-
3y panux: Pandora (Music Genome
Project), Google Play Music ta Deezer
(Flow). Tako>x MO>KHa 3pOOUTM BUCHO-
BOK IIPO T€, IIO iHTEIeKTya/IbHMIA aHai3
JaHNX IPUCKOPIOE Ipouec GopMyBaHHA
CIIMCKIB BiITBOPEHHS 3a BIOJOOAHHAMMU
KOPMCTYBauiB Ta poOmATH Iie 6imbIn TOY-
Hillle, HIXXK TEMAaTUYHIi CIIMCKM BiITBOpEH-
Hs, CKJIaJIeH] 3a JOIIOMOTI'OI0 €KCIIEPTiB.

IIEPEJIIK IIOCMJIAHDb

1. About Pandora [EnmexrponHmit pcypcl.
URL: http://www.pandora.com/about/
mgp ([Jara 3BepHeHH:: 24.05.18).

2. Spotify [Enexrponnuit pcypc]. URL:
http://www.lastfm.ru/music/Spotify/
(Mara sBepHeHHs: 16.05.18)

3. About The Music Genome Project [Emex-
tpoHHuit pcypc]. URL: http://www.
pandora. com/about ([JaTa 3BepHeHHs:
20.05.18)
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ORGANIZATIONAL SYSTEMS

AND METHODS OF MANAGING THEM

Yurchenko Stanislav

student Kharkiv National University of Radioelectronics

Annotation. Systems surround us everywhere. They come in a variety of mathemati-
cal and engineering as a computer, to chemical and biological, like the human body. So
the question about effective ways of managing such a structure at the moment is ex-
tremely acute. There are a lot of restrictions and conditions for making the right decision
in this or that situation. Fortunately for the solution of this problem we can turn to math-

ematics and cybernetics.

Keywords: system, structure, company, cybernetics, ACS.

Systems surround us everywhere.
They come in a variety of mathematical
and engineering as a computer, to chemi-
cal and biological, like the human body.
The question that this system occupies
the minds of leading scientists mankind
since ancient times. But despite this, even
today there are many definitions of the
term, as it is voluminous and inexhaust-
ible. So anyone can tell in their own words
what he meant by this term. For example,
you can give the following definition:

o System - a complex of interacting

components [1].

o System - the form of organization,
structure of something (state, politi-
cal, economic units, institutions,
etc.) [2].

o System - any complex of dynami-
cally linked elements [3].

The system is also subject to extensive
classification, as are a variety of options
and features for which they can be divid-
ed into types. In particular, you can share:

- by the nature of the links between
the elements - deterministic and sto-
chastic;

- under the management structure —
centralized and decentralized;

— in terms of organization — well-orga-
nized and poorly organized (diffusive);

- by the nature of functions - special-
ized and multifunctional (universal);

- by structure - simple, complex and
very complex;

— on the objectivity of existence — real
and abstract;

- by origin - natural, artificial and
mixed.

At the same time, this is far from a
complete list of possible classification sys-
tems.

Attempts to describe and develop
tools for automating the operation of sys-
tems have long been under way. This
work has developed into a separate direc-
tion of science, in particular such disci-
pline as cybernetics. Not a single scientist
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has worked on this task, and today there
is a great theoretical basis and good prac-
tical for solving this problem. Already in
the 70s of the last century, at the begin-
ning of computer science, Glushkov V.M.
at the Institute of Cybernetics held inten-
sive development of automated control
systems, including process control sys-
tems, automation research and testing
complex industrial facilities, systems of
organizational management of industrial
enterprises. The first in the world “Ency-
clopedia of Cybernetics’, released by the
Academy of Sciences, provided a descrip-
tion of the automated control system
(ACS) are complex devices that automati-
cally change the number of coordinates
(one or coordinates) of the management
for the purpose of establishing the desired
mode of operation of the system. ACS s
can be open-loop control systems (no
feedback), closed-loop control systems
(with feedback), and combined control
automation systems [4].

The main classification of the ACS is
the scope of its application. By this indica-
tor they are divided into three types:

- economic-organizational (ACUP);

- management of technological pro-
cesses (ACC TP);

— design and development (CAD).

Based on existing knowledge base, you
can build not only workers, but also effective
ACS, which will increase the overall effi-
ciency of the system in use. Since the prob-
lem under study comes from a more general
basis and has the same problem as the prob-
lem of creation of ACS, you can use the ac-
cumulation of knowledge on the subject.

Such systems consist of a large num-

ber of elements — companies / enterprises
/ departments, which in turn have their
own structure and may themselves be
represented subsystems. Every element of
the structure can manage any number of
elements that are in the hierarchy below
the rank and must obey only one element
that stands above it. Thus formed the
management pyramid, at the top of which
is an element which must obey all other
elements of the system.

Each element of the system has its own
interests, capabilities, resources, policies
and goals. Each unit structure must worry
about its elements and try to get the most
benefit to itself, in addition, elements in
the structure compete among themselves
for the total system resources. Thus, de-
spite the fact that the well-being of the
whole system is necessary for each ele-
ment of the structure, they primarily care
about their needs and are competitors of
each other. In this case, the general vector
of development and policy for the system
as a whole determines the main “top” ele-
ment of the structure. An example can be
the parent company in the holding.

Solutions that take the main element
of the system are mandatory for all ele-
ments of the system. To decisions were
the most effective management system
must have full and detailed information
about the whole system and each of its
parts and the possible solutions that can
be adopted elements of the system, in or-
der to better coordinate the work. Based
on all this information, the main element
of the structure should make decisions for
the entire system, not just its individual
parts. Such decisions may concern not
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only the entire system but also its indi-
vidual parts. Thus all elements of the sys-
tem in making their decisions should de-
part from the decisions that were taken
elements of higher hierarchy. For exam-
ple, the company in their decisions re-
pelled by the legislation, and a separate
department works according to plan, de-
veloping the company’s management.
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/One of the main applications of in-
dustrial robots in auxiliary operations is
the maintenance of machine tools. Here,
industrial robots perform the most typi-
cal auxiliary operation of loading and
unloading equipment, i.e. installation on
a workpiece and its removal at the end of
processing. Similar operations are carried
out by industrial robots and other types of
process equipment. There are also some
more special auxiliary operations per-
formed by the industrial robot, such as
lubrication of molds, dipping of parts into
liquid, interoperative transportation,
stacking, packaging, etc.

The main technological equipment in
robot-technical complex of machine tools
are lathes, drilling, milling, gear cutting,
grinding, etc. process equipment should
meet the following main requirements:
automatic operation, mutual adaptation
of control systems, access industrial robot
in the mounting area of the workpiece. To
ensure the automatic mode of the robot-
technical complex, it should include de-
vices for grinding and removing chips,

lubrication and cooling of working bodies
and tools, cleaning of the base surfaces,
quality control of processing products,
shops with piece-by-piece issuance of ori-
ented parts, fencing devices.

In accordance with the first require-
ment, the main type of machine tools for
the robot-technical complex are CNC ma-
chines. Due to the considerable time of
machining here is widely used service one
industrial robot several machines. Variants
of the corresponding layouts of the robot-
ic-technical complex with stationary and
mobile industrial robot are shown in Fig.1.

For machine maintenance in the sim-
plest cases, an industrial robot with cyclic
control is used, and the most common
option is the use of discrete position in-
dustrial robot. These industrial robots are
reprogrammed on average once a week,
i.e. less frequently than the CNC ma-
chines they serve. The average cycle time
of such industrial robot is a few minutes.

Figure 1 shows the simplest robotic
technological cell «machine tool-indus-
trial robot». The part to be processed, the
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Fig.1 Layout of robotic technological cells «<machine tools-industrial robot»:
TE — main technological equipment, S — shop with piece issue of the focused details,

OD-orienting device, D — details in bulk.
industrial robot takes from the left store.
Here they are located in an oriented posi-
tion in the cells or fed piece by piece to the
industrial robot. At the end of processing,
the industrial robot removes the part and
puts it in the right store. When such cells
are sequentially connected to a line, all
subsequent cells receive parts from the
store at the output of the previous cell.
As already mentioned, almost all
pneumatic robots have such control. The
process of controlling individual drives is
reduced to a single acceleration, move-
ment at a constant speed and braking
when the stop is reached. The program-
ming of the robot is to install these stops
on each drive, which determine the
amount of movement by the appropriate
degree of mobility, speed of these move-

ments, the sequence of the actuators and
possible time delays between these inclu-
sions. All these operations, except for set-
ting the stops, are carried out with the
help of switches or other organs on the
remote control of the control device. Due
to the simplicity of cyclic control for ro-
bots with such control, as a rule, group
control devices are used.

Typical robots with discrete positional
control are industrial robots for spot
welding, assembly and maintenance of
various technological equipment. These
robots have a large number (tens) of
points of positioning of the working body
of the manipulator. In contrast to the cy-
clic control systems, the positioning ac-
curacy is provided not by the stops, but by
the accuracy of testing by the drives with
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feedback on the position of the set posi-
tioning points specified by the control
program.

The process of discrete positional con-
trol manipulator is as follows. The control
device usually stores the control program
on a magnetic medium, which consists of
programs for individual drives listed on
separate parallel tracks. These programs
are a sequence of numerical values of the
drive position steps of a given degree of
mobility. Testing of the control program
consists in simultaneous feeding of the
next step values to all drives and testing of
this task by drives.

After all drives will stop, the working
body of the manipulator will take the cor-
responding next position in space and
orientation. After that, the control pro-
gram will issue a command to perform
the next step by the drives, etc.as a result,
the working body of the manipulator will
move in steps along the planned discrete
path, stopping after each step.

An important issue is the development
of a control system for such technological
systems as the machine module. The ma-
chine module is called autonomous oper-
ating set of technological means of pro-
duction, which includes a set of basic
technological and auxiliary equipment,
industrial robot, which performs techno-
logical and auxiliary operations and pro-
vides a fully automated ‘cycle of work
within the complex and its connection
with the input flows of the rest of the pro-
duction. An important part of the ma-
chine module system is the «industrial
robot-machine tool» set. The layout of the
machine module depends on the techno-

logical capabilities and structure of the
industrial robot. There are two most real
trends in the automation of the manipula-
tion of objects on the machines: 1) the use
of special industrial robot; 2) the use of an
autooperator. These two types of tools
and others can be combined with one
term: automatic object manipulation.

An industrial robot is an automatic
machine, stationary or mobile, consisting
of an executive mechanism in the form of
a manipulator with several degrees of
freedom and software control, which
makes it possible to be reprogrammed to
perform the functions of movement and
control in production processes.
Industrial robot «BRIG-10-ZAZ» is de-
signed for automation and mechanization
of auxiliary technological operations such
as loading, unloading, installation, re-
moval of parts and blanks from the ser-
viced process equipment in a continuous
cycle of machining, pressing and so on, in
the shop conditions at an ambient tem-
perature of 10-40 degrees and a relative
humidity of 80%.

The robot consists of a mechanical
arm 3 which is connected to frame work
5, of lifting mechanism 4, and rotation 6.
In hand 3 is attached to palm, which con-
sists of slide 2, the rotation mechanism of
the palm 7 and the actuator grip 1. The
slider is used to perform transverse move-
ments of the palm, necessary, for example,
when loading the parts into the spindle
cone, or to remove the collet, the robot is
bolted to the floor at the workplace. All of
the performing bodies work - compressed
air cylinders that are triggered in a prede-
termined sequence from electropostings
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Fig. 2 General view of an industrial robot «BRIG 10 ZAZ»

commands programmed in the discrete
system control is a cyclic program.

When programming, it should be pro-
vided that the performance of such move-
ments as clamping or opening grip, mov-
ing slider is performed in absence of other
movements of robot at the same time, and
rotation of column is carried out only
with the retracted position of hand to re-
duce the inertia of the rotary motion. It is
conditionally assumed that the download
the details and load or unload the collets
right from the axis of the column work
respectively at the upper and lower posi-
tion. Unloading of the part and loading
the workpiece or the installation of the
collet occurs to the left of the column axis
work, and to increase the accuracy of the
load with an outstretched hand, you must
use the movement of the palm slider. Un-
loading of the part occurs when the hand
is used in the lower position of the col-

umn and the vertical position of the bone.
Each work cycle starts from the initial
work position.

In contrast to analog control systems,
positioning accuracy is provided by stops,
and accuracy of testing by drives with
feedback on the position of the specified
control program positioning points
(bars). The speed of digital process con-
trol systems accelerates the calculation
and processing of information, allows for
optimal management of the process as a
whole, contributes to the accumulation of
data, provides an opportunity to use the
registration and processing of data, to
carry out the diagnosis of the process and
decision-making.

The basic requirements for systems
with discrete digital control of an indus-
trial robot are as follows:

1) the program»s media control device
is a magnetic medium or EEPROM mem-
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Fig. 3 Circuit diagram based on Arduino MEGA 2560

ory built into the controller of the control
system;

2) the specified programs have the
form of a sequence of numerical values of
steps or clock positioning of control
mechanisms;

3) development of the program is the si-
multaneous supply of control signals (in the
case of an industrial robot) to the control
distributors of actuators for a job in original
position. After that, the control program
gives a command to perform the next step;

4) in case of use a feedback system, the
control program receives signals from t
sensors and records their values for fur-
ther self-learning.

This discrete system should provide in-
teraction with the user and be able to con-
trol the control elements of the industrial
robot. This scheme will consist of: bread-

board with vertical direction of signal
movement; Arduino MEGA 2560 boards
with connected USB protocol cable and 5V
power supply; Modular monochrome dis-
play Nokia5110; three control buttons to
interact with the software; 14 MOSFET’s
serve as triac to control pneumatic valve
and diodes to eliminate the self-induction
EMF of the high voltage coil of the direc-
tional valve. One pneumatic valve on the
electrical schematic comes two of MOSFET.
One of which gives a signal and the second,
if the first is switched on, turns off opening
air distributor. This condition must be met
because the air spring has two positions.
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The algorithm of the software is a se-
quential description and a set of instruc-
tions for writing software that imple-
ments the task. At this stage of the full
work in creation discrete-time control
system was chosen to use the method of
combined algorithm creation. The com-
bined algorithm of the software includes
linear, cyclic and branched algorithms of
program code operation.

The algorithm was developed on the
basis of a ready algorithm of an analog
control system of an industrial robot with
its subsequent simplification and optimi-
zation.

As mentioned in [1], the cyclic dis-
crete control system of the robot should
be satisfied with such factors. Discrete
time control realizes control actuators at a
given time. That is, the program on the
media is a program specified by the user
and is reflected in the cyclogram of the
specified control drives.

The hardware platform implements
the execution of serial instructions at a
given time, sending control signals to
pneumatic valve, as well as providing

feedback, in the presence of analog sen-
sors (terminals). Full user interaction,
data maintenance and output. To ensure
the record led sequence on program
medium, the hardware platform should
include elements of interaction between
the record output. At this stage, such
elements are - monochrome display
and control buttons. Implementing and
writing software code, the hardware
platform must have its own develop-
ment environment with its own pro-
gramming. The hardware platform
must be provided with program input-
output protocols in built-in program
medium. Figure 1 shows the general al-
gorithm of the control system. The
overall structure of software must meet
requirements for the structure of hard-
ware platforms software code. The algo-
rithm of program code execution con-
sists of two stages. First stage — one-time
setup and initialization of the program.
Settings of inputs and outputs(pins) on
the Arduino board, initialization of
monochrome display, all settings are de-
scribed in the code [2].
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Algorithm of the control system
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Fig.1 Algorithm of the control system

The second stage is the output of pro-
gram to external infinite cycle in which all
main functions of program begins. An
infinite loop is implemented to prevent
forced stop of the main code execution.
The main infinite loop of program is ex-
ternal, because the program code can
contain functions or processes that have
their own final conditions of stopping and
exiting them.

On the basis of the above require-
ments and conditions, we consider the
algorithm of the digital control system in
stages. The first step is the initialization of
all outputs and inputs that are used in the
circuit diagram.

The pin number is specified in the
program code. After this procedure get

starting initialization of digital and analog
pins and Nokia 5110 monochrome dis-
play. The monochrome display, in turn, is
designed to interact with the user by dis-
playing program data. After all these pro-
cedures, program enters an external infi-
nite loop, in which function of tracking
and recognition of control buttons is
called first. Three control buttons, in turn,
are designed to enter data and navigate
the program menu. After continuously
tracking program outputs in mono-
chrome display program menu. Each con-
trol button is designed for different ac-
tions. In the general algorithm, figure
2 shows the compliance of the individual
control buttons, menu navigation and the
start of the main cycle.
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To implement main action of the pro-
gram - execution starting of a instruc-
tions set to turn off the control actuators
on the cyclogram, algorithm performs a
separate function - the start cycle. It takes
a numeric array with zeros and ones that
corresponds to the control signals on the
Arduino board. The numeric array is in
turn entered by the user in the appropri-
ate menu of program. Start of cyclogram
should be subject to the inclusion in the
second paragraph of the safety condition
to avoid accidental cycle start, the main
cycle itself starts when the third menu
item is included with a preliminary check
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of the above condition. The main action
of program —cycle is performed by a given
number of clock cycles that are set in vari-
ables in the program code. At the next
extreme condition, the program exits the
main loop. This makes it possible to
change the condition of the main func-
tion - cyclograms with each new time
without restarting the hardware platform.
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One of the most important aspects in
the operation of metal-cutting machines
is to ensure the stability of the conditions
of movement of the tool and the work-
piece, the lack of vibration and abrupt
movement of machine components. The
key is to provide the conditions necessary
to obtain the parts with minimal errors in
size and shape, i.e. the absence of devia-
tion from the specified stable positions of
the tool and the workpiece.

It is also essential to ensure the dura-
bility of the machine system at different
power effects, ie conditions under which
they caused deviations and deformations
will not lead to dangerous stresses, to re-
duce the wear resistance of the functional
blocks of the machine and tool life.

With the loss of stability of the ma-
chine system when cutting in practice
have to face very often. This is reflected in
the “breaking” of tools (aperiodic insta-
bility) or an oscillation (periodic volatili-
ty). Self-oscillation during cutting leads to
a sharp decrease in the purity and accu-
racy of the treated surface, tool life and
durability of the machine and, ultimately,

to a decrease in its performance.

The analysis of dynamic processes in
machines is based on the position of the
closed dynamic system of the machine
[1]. Closed dynamic system of the ma-
chine is a set of elastic system of the ma-
chine and the working processes (cutting,
friction, processes in the engine) in their
interaction.

Elastic system of the machine includes
the machine tool, fixture, tool, detail and
complex mechanical object with a large
number of different joints, the basic com-
ponents (feed drives, main motion spin-
dle, stand, bed, console, etc.), mecha-
nisms of movements, control systems
(CNCQ), etc.

The working processes are the pro-
cesses occurring in the mobile connection
of the two parts of the machine. One of
the main working processes in interaction
with the elastic system of the machine is a
dynamic cutting process that takes place
in the mobile connection of the tool and
the workpiece.

The impact of working processes on
the elastic system of the machine is main-
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ly power, but can be of a different nature,
such as heat. It is fair to assume that in the
process of processing on the elastic sys-
tem of the machine can operate constant,
periodic (for example, when milling), as
well as random force effects.

Effects on the elastic system of the
machine cause displacement of its struc-
tural elements, change the relative posi-
tion of the parts forming a movable joint
(cutter and workpiece), which takes a
particular workflow. Thus, the impact of
the elastic system of the machine on the
working processes is expressed in the
change of their main parameters: the sec-
tion of the cut, the normal pressure on the
friction surfaces, the speed of movement,
etc. This effect causes a change and redis-
tribution of forces, the amount of heat
released, etc. Accordingly, the forces and
other types of impact of working pro-
cesses on the elastic system of the ma-
chine are the functions of the coordinates
of the elastic system, internal forces and
influences in a closed dynamic system of
the machine.

In accordance with the above, the
communication circuit can be closed in
the case of the interaction of the elastic
system of the machine and the working
processes and open in the case of external
influence on the system.

The analysis of connections in a closed
dynamic system of the machine high-
lights its main features [1]:

- closed dynamic system of the ma-
chine is a closed multi-circuit system, in-
cluding the energy source (active system),

- the impact of the main elements of
the system can be considered as directed,

- interaction of working processes oc-
cur only through the elastic system of the
machine.

The first feature follows from the fact
of interaction between the elastic system
of the machine and the working process-
es. For example, the elastic system of the
machine is deformed by the cutting force
and this leads to a change in the relative
position of the tool and the part, which
entails a change in the depth of cut. The
corresponding change in the cutting force
is reflected in the amount of deformation
of the elastic system of the machine, etc.

In most practical tasks it is possible to
bring the system to a relatively simple
form with directed connections between
the main elements of the system. The ori-
entation of the links allows to open the
system and divide it into separate compo-
nents for the convenience of analysis. By
breaking the links, you can select an ele-
ment and study its properties separately
as a function between the input and out-
put coordinates. Such dependencies will
be the characteristics of the element or
the whole subsystem of elements.

If the input coordinates are unchanged,
these characteristics will be static, if they
are changed in time-dynamic. The di-
mension of the characteristic is deter-
mined by the ratio of the dimension of the
output coordinate to the input.

Fig 1 presents an equivalent dynamic
system of the machine, convenient for the
analysis and calculation of cutting condi-
tions, as well as for solving problems as-
sociated with the processing of parts on
this machine [1]. The equivalent element
includes, in addition to the elastic system
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of the machine, the processes in the en-
gine and friction.

This equivalent system shows the con-
ventionality of the concepts of the ele-
ment and the system. Each basic element
of the dynamic system of the machine is a
complex system with its internal connec-
tions that determine the dynamic proper-
ties of this element.

The calculated determination of the
characteristics of equivalent systems does
not present fundamental difficulties in
the presence of equations of the entire
closed system. If one connection is opened
(dependence between two generalized co-
ordinates is excluded), corresponding to
the considered equivalent system, the
other connections are kept, being incor-
porated in the coefficients of the equation
of the system.

The transition from the characteristics
of individual elements and communica-
tion circuits to the characteristics of
equivalent elements and systems is useful
in the experimental determination of
these characteristics, as well as in the con-
struction of general mathematical models
for the calculation and analysis of the
closed dynamic system of the machine.

The analysis of working processes as
elements of the dynamic system of the
machine includes the determination of
their own stability of these elements, as
well as the static and dynamic character-
istics of these elements in relation to the
elastic system of the machine.

In the process of dynamic cutting, de-
pending on the processed material, tool
geometry, modes and other cutting con-
ditions, chip formation can occur steadily

Cutting process -

Elastic system of the machine

A

Friction process

(e

Pracesses in the electric motor

A

.

Fig. 1 Equivalent dynamic system for
analysis of cutting processes

with the formation of continuous drain
chips or unstable with the formation of
chip fracture, elemental or articulate. The
cutting force in the first case remains rela-
tively constant, in the second periodically
changes.

Instability of chip formation is an ex-
pression of instability of the stress and
strain state of the volume of material sub-
jected to plastic deformation during cut-
ting.

Instability of chip formation is an
expression of instability of the stress and
strain state of the volume of material
subjected to plastic deformation during
cutting.

The instability of chip formation is, as
a rule, the instability of the closed-loop
dynamic system of the machine through-
out the entire range of processing modes,
where the instability exists. There are
fluctuations in the system and the quality
of the treated surface deteriorates sharply.
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Dynamic characteristic of cutting as
an element of a closed dynamic system of
the machine is the dependence of the
change in cutting force on the cause of
this change in the relative displacement of
the cutting tool and workpiece. The dy-
namic characteristic of the cutting pro-
cess can be built only for conditions when
the cutting process is actually stable, i.e.
under the condition of drain chip forma-
tion.

Under the assumption of stable drain
chip formation, the formation of dynamic
cutting forces occurs as a result of vibra-
tions of the elastic system of the machine,
which lead to a change in the technologi-
cal parameters of the cutting process,
such as depth of cutting, cutting speed,
etc.in such conditions, the dynamic cut-
ting forces are determined by complex
elastic-plastic deformation in the cut layer
of the processed material and are de-
scribed by the corresponding dynamic
characteristics of cutting.

In the interaction of vibrations of the
elastic system of the machine with the
dynamic cutting process and in the elas-
tic-plastic processes occurring in the cut-
ting zone, a large number of causes of
their own, forced and self-oscillations are
hidden [2].

A mathematical model of the closed-
loop dynamic system of the machine is
constructed by the synthesis of a mathe-
matical model describing the vibrations
of an elastic system of the machine and
the mathematical model describing the
dynamics of the cutting process.

The mathematical model of the elas-
tic system of the machine, in discrete

idealization, without taking into account
the processes in the engines, using the
Lagrange formalism, is written in the
form of [2]:

MG+Nq+Rq=Q,

where, M, N, R - symmetric matrix n
x n, characterizing the inertial, dissipative
and stiffness properties of the machine, q
and Q- vectors of generalized coordinates
and forces acting on the elastic system of
the machine.

The basis of the identification of math-
ematical models of the dynamic character-
istics of cutting and their parameters in
single-and multi-tool types of processing
are two circumstances. The first of them is
connected with the principal possibility of
splitting the dynamic process of cutting
into two basic ones due to the specifics of
processing on the track, and the second
with the synthesis of dynamic characteris-
tics of cutting for multi-tool types of pro-
cessing on the dynamic characteristic of
cutting for single-cut longitudinal turning.

The dynamic characteristic of cutting
for single-angle longitudinal turning can
be represented as [2]:

K(p) =K' (p) — e P K%(p), p = (iw),

where, - matrix 3x3 of the dynamic
characteristics of the first kind cutting,
obtained on the basis of data taken from
the relative vibrations of the cutter and
parts in series in three mutually orthogo-
nal directions, - matrix the dynamic
characteristic of cutting of the second
kind of dimension 3x3, obtained on the
basis of the data taken at the cutting of
the trace left on the previous turn.

The elements of these matrices are
found using the algorithm of identifica-
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tion of parameters of mathematical mod-
els of dynamic characteristics for the sim-
plest case of free rectangular cutting on
the basis of data experimentally obtained
in real cutting conditions for two subse-
quent turns of the workpiece [1, 2].
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conditions, modeling.

KomyTanis cnpuumnHse nepexin enek-
TPUYHOTO KOJIA Bifl OJHOIO BUMYIIEHOTO
pexumy po ixmoro. Lleit mepexin Bigoy-
BAETHCA MPOTATOM JEeAKOTrO 4Yacy i Hasu-
BA€ETbCA MepexifHMM IpolecoM. Teope-
TUYHO IePexXifiHi MPoLech o iX IOBHOIO
3aBepIIeHHs TPUBAOTh HECKiHYEHHO
JOBTO, IIPAKTUYHO — JI€CATI, COTi, a iHOp1
HaBiTb Mi/IbAPJHI 10T CEKYH]I.

[TpyunHa BUMHMKHEHHA IIEPEXiJHOrO
IIPOLIECY IONIATAE Y TOMY, 1[0 KOXXHOMY
BYMYIIEHOMY PEXMUMY BiflTIOBiflac CBOE
KOHKDETHE 3HAYEHHs €HEPril e1eKTpuy-
HOTO IOJIA KOHJIEHCAaTopa i Mar"iTHOToO

nonA KoTymku. Iepexin koma Bif ogHOTrO
€HePreTUYHOTO CTAHy /IO iHIIOTO BHACTI-
IHOK OOMeXeHOI MOTY>XHOCTI He MOXe
BimbyBaTucsi MMUTTEBO. I3 HaBemeHOTro
BlIIle BUIIIMBAE, 110 MepexifHi mpouecu
BUHUKAIOTb y KOJaX, fKi MICTATh X04a 6
OJJH PEaKTVBHUI €/IeMeHT, 3[JaTHUII Ha-
KOIMYYBaTU Ta BiJaBaTu eHepriio (KOH-
IeHcatop abo KOTYILIKA).

Xou4 rnepexifHi npouecy KOpoTKOYacHi
Ta IX aHa/Ii3 060OB’A3KOBUIT /1A 3abe3Iie-
YeHHs1 Oe3aBapiiiHOI POOOTH €IeKTPOO-
0/1afHaHH, OCKIIbKM aMIUIITy/Hi 3Ha4YeH-
HA IepeXiIHNX CTPYMIB i HAIIPYT MOXXYTb
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PucyHok 1 — Cxema gocnigXeHHs1 nepexigHoro npouecy y Kori 3 ABomMa HakonudyBadyamm

eHeprii y nporpamHomy cepegosuLui Malab

Y IeCAATKY pa3iB IepeBUIyBaTy 3HAYEHHs
Y BUMYIIEHMX DPeXMUMaxX. Y HIPUCTPOAX
pafioTeXHIKM Ta aBTOMATMKM IIepexifHi
IPOLECH € HOPMA/IbHUM PEXIMOM po6o-
. [X BUBYEHHS J03BO/IAAE€ BCTAHOBUTY AK
medopMyIoThcs 32 GOPMOI0 Ta aMIDTITY-
TOX0 CUTHAJIN IiJ] 9ac IPOXOfIKEHH: yepes
migcwmoBadi, ginerpu [1,2].

PospaxyHok mepexifiHMX IpoleciB B
NMiHITHUX eeKTPUIHUX Ko/max
HOB’A3aHMII 3 BMpILIEHHAM 3BUYAVHNX
mudepeHLiaTbHNX PIBHAHD, INOPALOK
SKUX 3POCTAE 3i 301NbIIeHHAM 4KC/Ia iH-
OYKTMBHOCTeNl Ta eMHOcTeil. Tomy, Ha-
BiTb /1 IOPiBHAHO IIPOCTUX CXEM TaKMIL
PO3paxXyHOK BMK/IMKAE BENMKi TEXHiuHi
tpysHomi. Haii6inpm npocro 3agadi Bu-
PpilIyIOTBCA B YMCENTbHOMY BUIIAJ, 3 BU-
KOPUCTaHHAM HaOMDKeHNX METOfiB pi-
meHHs (YMCeNbHO iHTerpoBaHUX mAude-
PeHLia/IbHUX PiBHAHD).

OCHOBHOI0 METOI0 POOOTHU € BUBYEH-
HA BMHMKHEHHS IIEPEXiJHOTO IPOLECY,
J10T0 BUMIB. OCOOMMBOCTEN Ta CIIOCOOIB
O0OMEe>KeHHH.

OcCHOBHOIO 3ajja4er0 MOCTiXKEHHS —
BM3HAYEHHA PiBHA CTPYMiB Ta HAmIpyT y
IepexifHOMy IpOLeci.

MATEPIAJI I PE3V/IBTATU
JOCIIIKEHD.

PospaxyHOK Hanpyr Ta CTpyMiB Ha [ji-
JIAAHKAX eIEKTPUYHOTO KOJIa I1ijj 9ac nepe-
XiJJHOTO TIPOLECY TPOBOJATD, KOPUCTYIO-
YUCh PIBHAHHAMM, CKIAJIeHVIMH 3a 3aKO-
Hamu Kipxroda i MUTTEBUX 3Ha4YeHb
HaIpYT i CTpyMiB. [l eeKTpUIHMX Kil
3 JIHITHUMH e7IeMEHTAMH, 110 MAIOTh I10-
crirtai mapamerpu R, L, C, 11i piBHAHHA €
niHiHUMY gyrdepeHuiiHMI PiBHAHHS-
MU 3 TOCTiiTHUMM Koedinientamn [2,3].

ITig d4ac MojenoBaHHA NepexifHuX
IpoueciB  y
NIpUIIMA/INCSA TaKi IPUITYLIEHHA:

e/IeKTPUYHOMY  KOJIi,

- mepeMmKay (K/IHOY) PO3SMUKAETHCS
Ta 3aMUKA€ETHCS MUTTEBO;

- Yac MepeXifHOrO Ipolecy, Teope-
TUYHO HeCKiHYeHHa Be/TMYMHa;

— yCTaJleHMi1 PeXXUM IIC/IA KOMYyTallii
PO3PaxoBYIOTh IpK YMOBi t°¥.
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PucyHok 2 — Ocuunorpama Hanpyr (a) Ta ctpymy (6) npu nepexigHomy npoLeci

AmnaJi3 mepexijHoro npouecy nokasa-
HMII Ha OPUKIAJi MOJENIOBAHHA €JIeK-
Tpu4yHOro Kona (puc.1) 3 FBOMa HAKOIM-
yyBayaMl €Heprii, MiJKI04YeHOoro 0
JKeperla IOCTiTHOI HAaIIpYTy Y pOorpaM-
HoMy cepepoBuini Matlab [4].

CxeMa cknajaerpca 3 [xepena mo-
criitnoi Hanpyru E=50 B, enemenTis xoma
R=50 Om, C=3 Mx®, L=60 mIH, xmoua,
ocruorpada.

Ha pnc. 2, a mokasana ocumnaorpaMa
3MiHM Hampyr Ha eneMeHTax R, L, C ta
ocumnorpama crpymy (puc. 2, 6) npu me-
pexignomy mpoueci. I3 ocummorpammu
MO>XXHA BU3HAYUTH MOCTiHY 4acy T=1/8
HepexifiHOro Ipoliecy Konma Ta koedimi-
eHT 3aryxaHHA 8=R/2L, mekpeMeHT 3a-
TYXaHHSA V=775 /+/4—5°> Ta 4YacTOTU
B/IACHVX KOMBAHb OB= [/ [C—(R/2LY >
MOMEHTIB 4acy B SKMX iHIYKTMBHOCTI Ta
€MHOCTI 3aIlacaloTh MaKCUMAJIbHYy eHep-
riro. Tako, MOXXHa TpPOBECTM MOpiB-
HAJIbHMI aHaJIi3 3MiHUM eHeprii 3a mepiof,
y HakommMyyBayax eHeprii. 3 eHepriew,
AKa MOITIMHAETbCS PE3VICTOPAMIL.

BMCHOBKMN.

SIK BUJIHO i3 IPMBENEHOTO NPUKIALY.
KoMIT'IoTepa nporpama Matlab mae Bemu-
Ki MO>X/IMBOCTI MOJI€/IIOBaHHA Pi3HUX pe-

JKMMIB TIepeXiIHMX IPOLEeCiB y NMiHIHNX
KO/Max. BukopucraHHsA faHOI MOfeni fo-
3BOJIIE HAOYHO IIOKa3aTH Ta TOACHUTHU
ismyHi ABMINA Ta 3a/I€XKHOCTI IpU BU-
BYEHI ITepeXifHMX mpolecis, ki BinOyBa-
I0TbCA Y JIHIHUX €IeKTPUYHUX KOJMaX.
Kpim TOro, MOX/I1MBO IPOBOAUTU MOJe-
JIIOBAaHHA IepeXifHUX NPOLeCiB I Ie-
PeBipKM CBOIX PO3paxyHKIiB.

JlaHa MeTofiMKa MO3BOMAE IPOBOIAUTH
aHaJI3 IepeXifHMX ITPOLIECIB B KOJMAX IIpU
HEPIOAVYHMX [JOBUIbHUX BIUIMBIB HAIIPYIN,
KO/ B Hill BUHMKAE KBa3iyCTa/IeHII PEXKIIM.
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MATEMATUYECKAS MOJIE/Ib TEIDIOBOTO COCTOSHIA
BEPXHEV KOHUYECKOM YACTU ®YTEPOBKU
KOHBEPTEPA, IIOKPBITOV CJIOEM IIIJTAKOBOTO
TAPHICAKA

ITanTeiixoB Cepreii IlerpoBuy

— KaH/J|. TeXH. HayK, MH)XeHep-MeTaJUTyprL, MH>KeHep-IIPOrpaMMICT,
IOPUCT, JIOL[EHT

JJHETIpOBCKOTO TOCYAaPCTBEHHOTO TeXHMYECKOTO YHUBEPCUTETA,
r.KameHckoe, YkpanHa;

ITanTeiixoBa Enena Cepreesna

— MarucTp MeTa/uTypriu, IOPYCT, IOPUCKOHCYIBT TeppuTOpranbHOTO
L[EHTPa COLMATBbHOrO 00C/TyXMBAHNs HaceneHns [JHeIPOBCKOTro paiioHa,
r.Kamenckoe, Ykpanna.

B pabome paccmompena paspabomannasi asmopamu Mamemanmu-
ueckast MoOesnb MeN8020 COCHOSTHUS OUNIAKOBAHHOTI 6epXHeli KOHU-
weckotl wacmu ymeposxu KoHgepmepa npu 83aUM0o0eTiCBUL e€ ¢ OMXOOTULUM 2A30M
€ MOOeUPOBAHUEM MONULUHDL U CBOTICINE UIAK08020 2APHUCANCA.

KiroueBble croBa: MaTeMaTnyecKasi MOJie/Ib, IIIAKOBBII TapHUCAX, GyTepoBKa
KOHBepTepa, TeMIIePaTyPHbLil IPAMEHT, TENTIOBOE COCTOSIHUE.

Key words: mathematical model, slag skull, converter lining, temperature gradient,
thermal state.

Kucnopopto-xouBepTepHblit (LD- wu BOP-) npolecc momyunn B Mupe Mmupoxoe
pacrpocTpaHeHye Oarofapsi CBOeil BBICOKOJ MPOM3BOAMTENBHOCTM M IPOCTOTE,
ABJIAACH CEMYaC OCHOBHBIM IIPOLIECCOM IIPOM3BOJCTBA CTaJIN.

ITpu atoM, orHeymopHas (pyTepoBKa KOHBepTepa CIY>KUT B JOCTATOUHO JKECTKUX
YC/IOBMAX, CBA3AHHBIX C Ha/IMYMEM IIe€penajja TeMIIEPATYpP, XapaKTEPHOTO JIJI BCEX Te-
IIOBBIX arperatoB. Kak m3BectHo [1, 2], 9T0 sB/IsI€TCA NPUYMHON BO3HUKHOBEHUS B
TeJle OTHEYIIOPHBIX 6I0KOB, 13 KOTOPBIX COCTOUT (yTEepOBKA, IPAJIEHTOB TeMIIEPATYD,
BBISHIBAIOIVX IOSIB/IEH)E B OTHEYIIOPAX TEPMMUYECKMX HAIPsDKEHUIA, YTO IPUBOIUT B
HOC/IEAYIONIEM K paspyleHnio GpyTepoBKY, B IePBYIO oYepenb — e€ pabodero Cros.

C 11e/1bI0 TIOBBIIIEHNUS CTOMKOCTY (pyTepOBKY IIPK BBIIIABKE CTA/IN B KOHBEpTepax
[3] B HacToAIIee BpeMs MOBCEMECTHO JCIIONIb3YIOTCA Pa3/MYHble BAPMAHTLI HOBEII-
IIeil Pecypco- u sHeprocOeperamliell TeXHOMOTU TOPSIYNX PEMOHTOB (yTepPOBKI
arperaToB - HAaOpBI3TMBAaHNE Ha Heé HYTEM pPa3AyBKM A30THBIMU WIM a30THO-
KMCTOPOJHBIMY CTPYAMM Kalle/lb CIeaJbHO IOATOTOBIEHHOTO >KIJKOTO KOHEYHO-
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To IITaKa C BHICOKVMM cofiepaHyeM B HéM MgO ¢ IocTeneHHBIM pOPMIPOBaHUEM Ha
HOBEPXHOCTHU (PYTEPOBKM HAMOPOYXEHHOTO CJI0S TPOYHOTO IIIAKOBOTO FAPHICAXKHO-
TO HOKPBITVSA, 3HAYUTEIBHO YBEMNYNBAst CPOK CIyKObI PyTepoBKM [4], KOTOPBIIL SIB-
JIsIeTCST BKHBIM [OKas3aTesieM paboTbl KOHBEPTEPOB, BIMSIOUINM HA UX POU3BOANU-
TeNbHOCTh. KpoMe ToOro, Ha/mmuue MITAKOBOTO TapHMCAXKa Ha QyTepoBKe MO3BOIAET
chopMupoBarh B arperare MUKV BBICOKOOCHOBHBI LIJTaK ellé 10 Hayajia IpOJyB-
KM — IOpM 3a/]MBKe YYIyHA, TOJ] BO3JE/CTBMEM KOTOPOTO MPOMCXOAMUT YaCTUIHOE
OIITABJIEHNE CTIOEB TapHMCAXKA.

ITO CBUJETENIBCTBYET B I10/Ib3y IIPYMEHEHV TEXHOIOTMII OIIIAKOBAHMS C 1I€/IbI0
HOBBILIEHN CTOIKOCTY OTHEYIIOPHOI (yTepOBKM KOHBepTepa 3a CUET e€ rapHICaxK-
HOI 3aILMTHI, IPeJOXpaHsoleil pyTepoBKY OT paCTpPeCKVMBaHMs I M3HOCA. B cBsism ¢
9TUM aKTya/JbHBIM ABIAETCA U3yY€HME TENJIOBOTO COCTOAHNA BCEX COCTABHbIX Yac-
Teil pyTepoBKM KOHBepTepa IIpy paboTe arperara Kak ¢ eé ollIaKOBaHMEM, Tak U 6e3
TaKOBOTO C IIeIbI0 JOCKOHATbLHOTO M3y4YeHMsA BIUAHMA PA3INYHBIX (PAKTOPOB Ha
CTOVIKOCTb CaMOTO IIIAKOBOTO TAPHUCAXKa U OTHEYIIOPOB (pyTEepOBKU KOHBEPTEPOB
IpY VX OIITAKOBAHUM, @ TAKXKe ONTUMM3ALMN TOMIVHB QYTEPOBKM U C/IOsI TAPHU-
CQ)KHOTO ITOKPbITHA.

[ yopouieHNs 9KCIIepiMMeHTa/IbHBIX paboT IO VICCTIE[OBAHWUIO 1 ITOBBIIICHNIO
CTOVIKOCTH (pyTEepOBKU KOHBEPTEPOB HEOOXOAVMO CO3/IaHIe MAaTeMATIIECKIX MOJie-
JIeJl TEIJIOBOTO COCTOAHMA (PyTepOBKM, KOTOpbIe OYAYT YYUTHIBATh Ha/My4ye Ha Hell
CNIosl IJIAKOBOTO TapHMCa)Ka C MOJENMPOBAHMEM €rO TOJLIVHDI, a TaKXXe CBOWCTB
IpyMeHseMoro Itaka. s ¢yTrepoBku gHuIA [5], a TakKe OUINAPUIECKON YacTH
CTeH KOHBepTepa Mpy B3aMMOJECTBIY eé C pacIUlaBoM [6] 1 oTxomsiumm raszom [7]
TaKye MaTeMaTUYecKye MOeN aBTOPaMIL JAaHHOI CTaTbu yoKe O6bun cosganbl. C ux
VCIIO/Ib30BAHMEM ObUIN MPOBEJEHbL: YNMC/IEHHbIE VCCIENOBAHNUS TEITIOBOTO COCTOSI-
HYISI OTHEYIIOPOB JTHUINA IIPY B3aUMOJEICTBUY UX C pacIUIaBoM [8, 9] u IuiuHApu-
YeCKOIl 4acTy KOHBepTepa IpJ B3aMMOJECTBUY UX C pacivlaBoM [10] 1 oTxopamum
KOHBEPTEPHDIM I'a30M C y4ETOM Ha/IN4Ms FAPHMCAXKHOTO HIJTAKOBOTO IOKPBITH; M-
HaMMKM M3HOCA CJI0s1 3allMTHOTO IIIAKOBOTO TapHMCa)Ka Ha JHuIle arperata [11] B
Xofie IPOJyYBKE pacIl/laBa ¥ Ha CTEHKaX LVMIMHAPUYECKON 4YacTy KOHBepTepa Ipu
B3aMMOJENCTBUY UX C PACIIABOM M OTXOJALIVM I'a30M.

VkasaHHbIe MaTeMaTUYeCKIe MOfeNN [5-7] ABUIMCH OCHOBOIM /ISl CO3JaHMA MaTe-
MaTUYeCKUX MOJie/iell TEPMOHAIPAKEHHOTO COCTOSAHNUA OTHEYIIOPOB JJHUINA KICIIO-
POJHOTO KOHBEPTepa C YIETOM UX OIIIAKOBAHNA [12], OTHEYOpOB IVMIMHPUYECKO
vyacTu QyTepoBKM arperata HipKe [13] u Bbile! ypoBHS paciiaBa, ¢ HOMOIIBIO KOTO-
PbIX OBUIM MPOBEJEHBI YNMCTICHHBIE MCCTENOBAHNS TEPMUUYECKNX HAIPSDKEHUIT, BO3-
HUKAIOLUIMX B OIIVIAKOBAHHBIX ¥ HEOIVIAKOBAHHBIX OTHEYIOpax JHUIA arperara B

1 Maremarudeckas MOZie/Ib TEPMOHAIIPSDKEHHOTO COCTOSIHIS OTHEYIIOPOB CTEH KOHBEpPTepa CO
IIUTAKOBBIM TAPHIUCAXKEM TPV MX B3aMMOZENCTBIY C OTXOMALINM Ta30M CO3[JaHa, MaTepya/ibl HallpaB/eHbl
Ha XIV-10 MeX1yHapoaHyio KoHpeperuio «CrpaTerus KayecTBa B IPOMBILIIEHHOCTI M 0Opa3OBaHMI»
(4-7 mions 2018r., r.Bapua, Bonrapus).
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XOfie MPORYBKM paciyIaBa [14, 15], a Takke LMIMHPUIECKOIT YaCTU KOHBEpTepa, Or-
HEYIIOpPbI KOTOPOJI B3aMMOJIENCTBYIOT C PAacIl/IaBOM ¥ OTXOHALIMM KOHBEPTEPHBIM
ra3oM.

Heo6xoammo Tak)xe IIpOBECTU aHA/IOTMYHbIE MCCIEfOBAHNSA /st PyTepPOBKM BEPX-
Hell KOHIYeCKOIT 4acTu (B.K.4.) KOHBEpTepa, CIy>KOa OTHEYIIOPOB KOTOPOI YCIIOXKHsI-
€TCA 3HAYUTENbHBIMU TEPMUYECKUMU yapaMIU U BO3JIENICTBMEM IEPEMEHHON raso-
BoIt cpepip [16]. ViccnemoBanmst JaHHBIX BOIIPOCOB B MUPOBOIT TEXHUYECKON TUTEPa-
Type OTCYTCTBYIOT.

B manHoOII paboTe IIpuBeieHO OMUCaHUe pa3pabOTaHHOI aBTOpaMI MaTeMaTide-
CKOIl MOZE/M TEIJIOBOTO COCTOSIHMS OLIIAKOBAHHOI B.K.4. (GyTepPOBKM KOHBEpTEpa
NPV B3aMMOJENCTBUN €€ C OTXOAIIMM KOHBEPTEPHBIM Ia3oOM IIO XO[y IPOJYBKM C
MOJIEeTMPOBAHMEM TONIIVHBI U CBOJICTB LIIAKOBOTO TAPHMCAXKa, a TAKXKe TONIIVHBI
(dyTepOBKM KOHBEPTEPHOTO arperara.

Paspa6oTanHas MaTeMaTH4ecKas MOZENb IIpefycCMaTpUBaeT pelleHne anddepeH-
IIMa/IBHOTO ypaBHeHuUs TerrionposofHocty Pypbe [17] B KOHMYIECKMX KOOPAMHATAX
(ZByMepHas IOCTAaHOBKA), YTO MO3BOJAET HANTHU pacIpefielieHle TeMIIepaTyp ALt
HAXOXK/IEHMs TeMIIEPATyPHBIX TPAJIeHTOB B PACIETHOI 00/1acT («KOXKYX KOHBepTe-
pa» + «OTHeyNopHl B.K.4. (pabo4nmii 1 apMaTypPHBIIL CJION)» + «IIIAKOBBII TapHICAXK»):

2 2
o(t.x.1) - o(t, X.1) - at(x,r,1) At xT)- 0 t(x,zr,r) N 0 t(x,zr,r) N dt(x,r,7)
ot 0x or r-dr
1)
zZ(t)<x<R,1>0

rre t(x,1,T) — TeMmeparypa, Kak (GpyHKINs TEKYIUX KOOPAMHAT X (BBICOTHI B.K.1.),
r (pagmyca B.K.4.) 1 BpeMeHM poayBknu T, °C; p(t,x,r), c(t,x,r), A(t,X,r) — IIOTHOCTB,
Kr/M*, ternnmoémkoctb, [Ix/(xr-°C), temnompoBopHoCTh, B1/(M-°C), MaTepuana, Kax
byHKIMM TeKyIMX TeMIepaTyphl t ¥ KOOPIMHAT X, T; R — pajuyc B.K.4. MO KOXYXY
(Hapy>XHBIT pafgnyc B.K.4. KOHBEpTEpa), M.

Pemraercs 3ajaga CredaHa ¢ MOABIDKHON TpaHMIEll pasmena «TBEPADIA LUIAK-
KUAKNI UUTak» Zz (T ) ¢ rpannaHbiMuy yenousamu 111 u IV popa.

Ipanuunvie ycnosus. I1oBepXHOCTb KOXKyXa M BEPXHMI TOpel] B.K.4. KOHBepTepa
0OMEHVBAETCSI TEIIOM C OKPYIKAIOIIell CPefoil MOCPeACTBOM M3TydeHNsI U CBOOOA-
HOJl KOHBeKIMu. MeXay KOXKyXoM KOHBepTepa M (pyTepoBKOII B.K.4., PyTepOBKOIL
B.K.Y. )1 IIVIAKOBBIM T'apHMCAKEM CYILeCTBYeT MIea/lbHbIl TEIJIOBOJ KOHTAKT, T.€. Ha
IpaHMIIaX CONPYKOCHOBEHV yKa3aHHbBIX MAaTePUA/IOB 3a/JaHbl YC/IOBUS COIPSIKEHNIA.
Ha pab6oueit moBepXHOCTHM IITAKOBOTO TapHMCaXKa MPOUCXOAUT KOHBEKTUBHBIN Te-
WI000MeH C OTXOMSIMM ra3oM. Ha rpaHuile COMPUKOCHOBEHMS B.K. 9. C LMINHIPHU-
YeCKOJl YacThI0 KOHBEpPTEpPAa IIEPETOKOM TEIIOTHI IpeHebOperaeM. Momenbio
YUYUTBIBAETCS IIOJIHOE OIUIABJIEHME 3alMTHOIO IIIAKOBOTO IapHNCaXKa C OTOJICHUEM
HOBEpXHOCTH PyTepOBKU B.K.4. KOHBepTepa. IIpy aToM, a Taroke Ipy HadyaIbHOM OT-
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CYTCTBMM TapHMCaka Ha pabodeil MOBEPXHOCTY (PYTEPOBKM B.K.4. IIPOUCXOSUT
KOHBEKTVBHBIII TEITIOOOMEH OTHEYIIOPHOTO MaTepyuaja ¢ OTXOASLIMM rasoM. Taxke
IPUHIMAETCsI, YTO (yTepoBKa KOHBepTepa He M3HAIIMBAeTCs (He OIUIABJISIETCS) B
pesynbraTe e€ KOHTaKTa C BBICOKOTEMIIEPATYPHBIM Ia30M, TaK KaK 3ajada ICCIefloBa-
HUA Ipolecca cpabaTbiBaHUA (QyTepoBKM B.K.4. KOHBepTepa B JAHHON 3ajade He
craBuTcA. Ha rpanniie pasperna >Kuikoro ¥ TBEpHOro ITaka 3aaéTcsl KaToMeTpyuyec-
koe ypaBHeHMe CredaHa, a TeMIlepaTypa IIPMHUMAETCS PaBHOI TeMIIepaType IIaB-
neHus uvraka. HagampHoe more TeMieparyp 1o TomuHe GpyTepoBKM B.K.4. KOHBEp-
Tepa 3afaéTCs B COOTBETCTBUM C TPeOOBAHMAMIY TEXHOMTOTMIECKOM MHCTPYKLMN. 3a-
Jada pelleHa METOLOM KOHTPOIbHOrO 06béMa [17, 18]. [lns pacuéra pasmMepoB HBHU-
JKYLIeNICA TPAaHUIBl IUIABJIeHMS LUIAKa Z (T ) HpMMeHEH YUCICHHBI MeTOx
iosunbeppe [19]. AnnpokcuManys ypaBHeHIA TeIVIONPOBOFHOCTH (1) B ero KoHed-
HO-PAa3HOCTHBIN aHAIOT BBIIOTHEHA IO SIBHOJ Pa3HOCTHON cxeMe pacuéroB [20].
[Tporpamma pacuyéroB HanucaHa Ha Borland Delphi 7 u peannsoBana mpumMeHNTeIBHO
K 250-T KOHBepTepam.

C moMOII[bI0 JAaHHOI MaTeMaTUIeCKOl MOJe/TN MOYKHO: TTONy4aTh MHPOPMAIINIO O
pacipefe/ieHny TeMIepaTyp U TeMIePaTYPHBIX I'PAiNeHTOB 10 TOJIIVHE U BBICOTE
B.K.4. PyTepOBKM KOHBepTepa B 000I MOMEHT ONepaljiyi KOHBEPTUPOBAHMS C MO-
IeMMpOBaHNeM BUJa IPUMEHAEMOro OTHEYIIOPHOTO MaTepyasa, TOMIUH QyTepoBKY
U CJI0S1 LIJTAKOBOTO TAPHMCAXKA; aHAIM3MPOBATD BIIVMSHME BYUJja IIPYIMEHIEeMOr0 OTHeY-
IIOPHOTO MaTepyaa B.K.4. KOHBEPTePa, €€ TOMINHBI ¥ BBICOTHI, HA4a/IbHOI TOJIIVIHBI
CJ101 IIJTAKOBOTO TapHUCaXKa U €r0 CBOJICTB, TeMIIepaTypbl IVIABIEHN TapHUCAXKA Ha
pacrpefie/ieHne TeMIIepaTyp ¥ TeMIIepaTypPHBIX I'Pa/iieHTOB B OTHEYIIOPHOM MaTepu-
asie GyTEpOBKM B.K.4. KOHBEPTEPa; OPEe/sITh ONTUMA/IbHbIE ITapaMeTPhl poLecca
C TOYKM 3peHVSI MaKCUMa/IbHOTO ITOBBILIEHVA CTOMKOCTU OTHEYIOPOB B.K.4. KOHBEp-
TEPOB 3a CUET NOBBIIICHNA OTHOPOJHOCTU TEMIIePaTypHOTO II0JIA B €€ OTHEYIIOPHOM
Marepuasne (T.e. yMEHbIIEHUA B HEM TeMIIEPAaTYPHBIX IPajJeHTOB); BBIIABaTh PEKO-
MEeH/Jall} OTHOCUTE/IBHO IIapaMeTPOB IITaKOBOTO ITOKPBITHSA C LiebI0 3P PeKTUBHOIM
3aIMThl PYTEPOBKY B.K.4. KOHBEPTEPOB 32 CYET MAKCHMA/IbHO BO3MOXKHOTO CHIDKe-
HU TeMIIepaTypHbIX I'PajJIeHTOB B €€ OTHeyIIOPHOM MaTepyajie IpY MUHUMAIbHO
HeOoOXOAMMOIT TOJIIIMHE HIIAKOBOTO IOKPBITUS C L[e/IbI0 MUHUMUSALNY CHYDKEHVS
00béMa pabouero MpoCTpaHCTBA KOHBEPTEPA.

YucneHHble pacyéThl C IPYMEHeHMEM JaHHOI MOJIe/ ITOKa3ajll, 4YTO YBeTMIeHye
Ha B.K.4. KOHBepTepa TOJILIVHBL CJIOSI TapHICaXKa 1 YMeHblIeHIe ero KoadduiuenTa
TEIUIONPOBOJHOCTY CHIDKAIOT TeMIepatypy pabodeil MoBepxXHOCTH (yTepOBKH,
yMeHbIasi TeMIIePaTyPHBIIl IpafiueHT B Gy TepoBKe.

BBIBOJIBI. PaspaboTaHa MaTeMaTdecKasi MOJie/Ib TEIIOBOTO COCTOSTHIS

¢byTepoBKM B.K.4. KOHBepTepa P B3aMMOJIEVICTBIN €€ C OTXOIAIIUM ra3oM, Y4u-
THIBAIOLasl Ha/lN4ye TapHICaXka ¢ MOZIe/IMPOBAHMEM ero TOJILIVHEL Y CBOJICTB, a TaK-
Ke TOJILIMHBL PyTepOBKY B.K.4. Mofie/Ib I03BOJIAET OIPeNe/UTb YCIOBUA IJLs CHIKe-
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HMs TEMIIEPAaTYPHOTO IpajMeHTa B (yTepoBKe B.K.4. IlomydeHHBIe JaHHbIE MOTYT
OBITh MCIIONB30BAHBI /I Pacyéra TEPMUYECKUX HAIIPSHKEHMI B OTHEYNOPax B.K.4.
(byTEepOBKM C LIEIBbIO MX CHIDKEHUS, YTO YBEIUYUT CTOMKOCTD (PyTEPOBKI, YBEINUIN-
Basi CPOK CITy>KOBI KOHBEPTEPOB.
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THOOPMAIIIMTHA CUCTEMA

3 HABYAJIbHO-BUPOBHMNYMX ITPAKTUK: AHAJII3
IHCTPYMEHTAJIbHUX 3ACOBIB I TEXHOJIOTIN

IToctunpua O.0.
KaH//aT efaroriyHnx Hayk,

cTapuLmii BUKIagad Kapenpyu inpopmaruku i kibepHeTnxu
MeniTononbChKOro fep>kaBHOTO MeJarorivyHoro YHiBepCuTeTy

imeHi borgana XMenbHUIIBKOTO

®irinos I.K.
CTYHEHT 4 Kypcy

MeniTononbchbKOro Jiep>KaBHOro 1e/JaroTivHOrO YHIBEPCUTETY

imeHi borgana XmMenbHUIIBKOTO

[ToctanoBka npobnemu. Cepen pisHo-
MAaHITHOTO HPOrPaMHOrO 3abe3MedeHHs,
IO aKTMBHO BMKOPMCTOBYETHCA NS 3a-
OesIeyeHHSA HaBYa/JIbHO-BUXOBHOIO IIPO-
1LleCy BUIIOI IIKO/IM, BaroMe Micle 3aiiMa-
10Th iHopMaliiiHi cucTeMy HaBYaIbHOTO
npu3HadeHHsA. Bukopucranus indopma-
LITHUX CrcTeM Ui 3abes3ledeHHs Mpo-
IeCy IPOXOJKEHHS HaBYa/IbHO-BUPOOHM-
YYX TNPAKTUK CIPYATHME IiBUIIEHHIO
06i3HaHOCTi CTyfleHTiB Ta KepiBHUKiB
HPaKTUKY 1070 0a3 IPaKTUKU Ta 0CO-
OMMBOCTell HaBYaTbHO-BUPOOHUYOI [i-
SJIPHOCTI Ha KOHKPETHOMY IIiJIIPMEMCTBI.

Amnarnis ocraHHix focnifxenn. Teope-
TUYHUMU Ta TPAKTUIHMMMU acIeKTaMu
pO3poOKU Ta BMKOpPUCTaHHA iHpOpMa-
LiTHUX CUCTeM 3aliMajIuCs TaKi BUeHi sSK
A.M. Bepesa, B.M. I'yxBa, 10.0. brinkos,
0. I36auxoB. Bukopucranusa indopma-
LI/IHO-KOMYHIKaLli/iHMX TeXHOJIOTiN I
3a0esIeveHHs HABYA/IbHUX IIPAKTHK TeX-
HIKiB 3B’s13Ky gocmimkysana H. Korerko.
BopHouac, crocTtepira€rbcs HeJOCTaTHA

KiZIBKICTb  BOCHTif>K€Hb, IPUCBAYEHUX

po3pob1i mporpaMHOro 3abe3nedeHHs
I HaBYa/IbHO-BUPOOHUYNX PAKTUK.

MeTo10 CTaTTi € NOBiJOMIEHHA PO
IIpOrpaMHi acleKTy po3poOku iHpopma-
LifIHOI CUCTeMU 3 HaBYaIbHO-BUPOOHM-
91X OPAKTHK.

Buknapn ocHoBHOro Mmatepiany. Cbo-
TOJHI CIOCTEPIraeTbCsi aKTUMBHE BIIPO-
Ba/pKeHHs iHopMaliliHO-KOMYHiKa-
nintaux rexnonoriit (IKT) y Bumy ocsi-
TY, AKi 3HAMIIIN CBOE BiI[O6pa)K€HHH B
OCBITHIX pecypcax, IpOrpaMHO-IIe[aro-
rivHNX 3acobax, eleKTPOHHMX 3acobax
HaBYaHHA TOIO.

[Topsiz i3 3abe3medeHHsIM HaBYaIbHO-
rO IpOolleCcy Ha piBHI Bifo6pakeHHs Ha-
Bya/JbHOI  iHdopMaumii,
KOHTPO/IO HaBYaJbHUX JOCATHEHD, iH-
¢dbopmaniiiHO-KOMYHIKaLiiiHi TeXHOOTil
9aCTO BUKOPUCTOBYIOTHCA JJIA 3[i/ICHEH-
Hs epeKTUBHOTO YIpaBTiHHA HaBYajlb-
HUM 3aKm1ajoM. g nboro npusHadeHi

NPOBEJEHHI

pisHOMaHiTHI iHbopManiiHi cucremun,
OCHOBHE NPU3HAYEHHA AKUX IONATAE Y
3a[j0BOJIeHHI iH(pOpMaLiiHuX NOTpe6
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KOPUCTYBauiB [/ NPUIHATTA Oinbir
aJIeKBaTHOTO Ta e(eKTUBHOTO pillleHHs
[6,c. 17].

Baxx/mmByM eTanoM y po3poOri 6ymb-
sixoi iHdopmManiiiHoi cucteMu € po3pobxa
ii mpu6MM3HOI CTPYKTYpHU Ta 6a3y NaHMUX,
ne Oyme 36epiratics indopmanis. Bin
TOTO, Ky CTPYKTYpy OyAe MaTu MaiibyT-
Hiif mporpamHuit 3acib, 3aneXUTh JOro
(YHKIIOHAIBHICTD. 3 OITIARY Ha 1ie, Ipu
pospobui inpopmariitoi cucremn Tpeba
BUPIIINTY Ba OCHOBHUX 3aBJAHH:

1. 3aBOaHHA MOZENMIOBAaHHA CTPYKTY-
pu 6a3u paHuX, NpusHadeHol A 36epi-
ranHs iH¢opmaril. TyT moTpi6bHO Bpaxy-
BaTH TaKi MapaMeTpy sIK PeKUM poOOTU
iHpoOpMaIiitHOI crcTeMn, KiMbKiCTh KO-
pucryBauiB, obcaru indopmanii, sgxa
Oyne 30epiraTncst Ta 06pOOIATICS TOLIO.

2. 3aBHaHHA pO3poOKY rpadivyHOro iH-
Tepeiicy KopucryBada. Po3pobHUK IO-
BUHEH BUPILINTK, Y AKOMY BUIIAAL Oyfe
mpamoBaty IC: AK /TOKaJIbHUI JOMATOK
a60 51K Be6-pecypc, po3paxoBaHuit Ha 6a-
raTo Kopuctysadis. Kpim Toro, nmosnHen
OyTu 3abesIedeHUI 3pO3yMimil Ta mpo-
cTuit pyHKIioHa HaBiTD /1A HepaxiBLA 3
indopmaniitHux TexHonorii [4, c. 15].

Lst pospobku iHpopMmariiitHoi cucTe-
MM 3 HABYA/IbHO-BUPOOHMUMX IPAKTUK
MU BUKOPVCTOBYBa/IM HACTYIIHi iHCTpY-
MeHTa/IbHI 3aco6u: Yii Framework; 6167i-
oTeKy JQuery; TexHONOTiI0 AjaX; y IKOCTi
6a3y pmaHyx BuxopucToByBamu MySQL
[5, c. 196]. Kopotko omuiemo 3a3HaveHi
iHCTpyMeHTa/IbHi 3aco0m.

Yii Framework — BucokoedeKTMBHMIT
PHP-¢peiiMBOpK, 3aCHOBaHWIT Ha KOM-
IIOHEHTHIN CTPYKTYpi Ta IPU3HAYEHUIL
IJIs1 pO3pOOKM CKIaZHUX BeO-JONATKiB.

Vloro BMKOpUCTaHHS JI03BOJIE MPOTpa-
MICTy MaKCMMajbHO BMUKOPMCTOBYBAaTU
NPUHIUI TOBTOPHOTO BMKOPUCTaHH:A
KOZly Ta 3HAYHO IIPUCKOPUTH IIpOIieC
CTBOpeHHA iHopMaliiiHoro pecypcy. B
Yii € 6arato ocobmmBoCTeit, sAKi Oynu 3a-
MI03MYeHi 3 iHIINX MOB IpOrpaMyBaHHS,
TakuX fAK Java abo C#) [3, c. 18]. 3 oco-
61MBOCTelT LIbOTO Beb-KapKacy Ciif 3a-
3HAYUTH HAABHICTb CyTTEBOIL MiTPUMKI
3 00Ky pO3pOOHMKIB, a TAaKOX 3HAUHA
KibKicTh iH(opManii 3 Jioro BuKOpuC-
TaHHA Ha pociiicbkilt MoBi. Ha 0(1)iuiI7IHO—
MY CaliTi € OKpeMMI1 PO3Jil [ pOCiii-
CbKOMOBHMX KODUCTYBadiB, [ie MOXXHa
3HaiiT 6arato KOpucHOI iHpopmanii
mozno Bukopuctanus Yii Framework.
Bibniomexa JQuery Qoxycyerbcsi Ha
B3aemopii JavaScript i HTML ta mictuth
Habip PyHKLil 1 3abe3IeYeH s MBI -
KOTO JOCTYIy IO OyAmb-sKoi 06’€KTHOI
Mojeni BOKYMEHTY (DOM,
Document Object Model). Bapto BinsHa-
ypty, mo iTepdeiic DOM npucytHi y
6araTbOX TEXHOJIOTLSIX 1 MOB Iporpamy-
BaHHA, y Tomy uumcrii JavaScript, Java,
PHP, C#, C++. Kpim Toro, 6i6miorexa
JQuery Hafae Be6-nporpaMicTy 3pyaHmit
inTepdeiic mia pobOTM 3 TEXHOJIOTIE
Ajax. SIx mpaBwIo, 1151 6i6mi0TeKa BUKO-
PUCTOBYETBCA I/l CTBOPEHHA aHiMalili-
HUX e(eKTiB Ha CTOpiHKaX, TaKuX fK:
BUIIafjaloye Ta MIaBalye MEHIO; CIIIMBa-
104€e BiKHO; IiICBIYyBaHHA TEKCTY, JUHA-
MiYHa 3MiHa KO/IbOPY 3 Pi3HMMM BiJTiH-
KaMy; 3MiHa IIPO30POCTi €/IEMEHTIB Kepy-
BaHHs; O/I0KM, IO IepeMillyIThCA.
JQuery, AK paBUIO, BIIPOBAIKYETHCA Y
Be6-CTOpPiHKY SIK OfMH 3O0BHINIHIN
JavaScript-daitn, Hanpuka:
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Tabnuus 1

Mpun3HaveHHst Tabnumup iHpopmaLinHOI cucTemm

STUDENT 0a3a cTygeHTiB
TEACHER 6a3a BMKnNagadis
PRACTIC 6a3a BUPOGHMYMX Ta HaBYarbHUX NPaKTUK
PLACE 0a3a MicLb NPOXOMKEHHSI NPAKTUK
AOMnoMixkHa Tabnuus ons 38’s13Ky MiXK CTygeHTamu,
PRACTICSTUDENT  |3akpinneHumMu 3a npakTukoto, MicLeM ii MpOXoKeHHs Ta
OL|iHKOIO 32 MPaKTUKy
PRACTICPLACE | Aot e i o8y wix npakrisai, orynenauy
FACULTET 6a3a CTPyKTYpHMX Niapo3ainis yHiBepcuTeTty
GROUP 0asa rpyn, 3akpinneHux 3a akynsTeTom
STUD_INFO 6a3a po3noAineHHs CTyAeHTIB 3a rpynamm

BibmioTexa BifpisHAETbCA MPOCTUM
CUHTAKCHCOM; IIPOCTOI0 apXiTEKTYpOIO
MOJY/IiB; Mae HeBeMUKuil posmip daiy;
MOIUBICTh 06’€QHAaHHA IOCIiILOBHUX
METOAIiB B  JIAHIIOKKM;  KOPMUCHI
posumpenHa (Hanpukiag, JQuery Ul),
JIOTIOMOT'Y BEJIMKOI CIIIIEHOTH KOPHCTYBa-
4iB G6ibmioreku [2, c. 16].

Ajax (Asynchronous JavaScript i XML,
JavaScript acurxponumit, XML) — e mif-
Xifl 10 MO6YZOBM KOPUCTYBALbKOrO iH-
tepdericy Be6-HOHATKY, IIPK SAKOMY JaHi,
AKI 3alMTYIOTbCA KOPUCTyBayeM, Biflo-
OpakalThCsl Ha BXKE 3aBAHTaXKeHIN CTO-
pinni. ITpum upomy He BimbyBaeTbcs il
IIOBHOTO II€pe3aBAHTAKEHH:, OHOBJIIO-
€TbCs TUIBKM 1l 4acTMHA. BukopucraHHA
Ajax cTaIo HaOIIbII TOMY/IAPHUM ITiC/Is
Toro, Ik Google noyaza akKTUBHO BUKO-
PUCTOBYBATM OO IIPU CTBOPEHHI caii-
TiB, Takux K Gmail i Google Maps, a Ta-
ko Google Suggest — TexHormorii aBTO-
3aII0BHEHH: PAZIKA MOUIYKOBOTO 3aMUTY
Ha OCHOBI 3arajibHOI CTaTUCTUKY HANIIO-
MyNAPHIIINX 3aMNTiB.

3 TOUKM 30py HEepPCIEeKTUBY BUKOPIC-
TaHHA, Ajax BOJIOZi€ Kpallloo 36a/1aHco-

BaHICTIO MDK (QyHKIiOHaMbHICTIO, fAKa
peanisyeTbcs Ha CTOpPOHI KJi€HTa, i
(dyHKIIIOHATBHICTIO, SIKa peasisyeTbcs Ha
CTOPOHi cepBepa, IpM BUKOHAHHI [iif,
HeOOXifHNUX A/Ist KopucTtyBada. JIo 1poro
¢dyHKIiOHaIBHICTD KIIi€EHTa Ta QYHKIIO-
HaJIbHICTh cepBepa pO3INANAIOTBCA AK
OKpeMi YacTuHM, fAKi HOPaLOITh He3a-
JIEKHO OfIVH BiJl OJHOIO y BifIIOBib Ha
Jii, WO 3JiMICHIOIOTHCA KOPUCTYBadeM.
BuxopucTtanH:A Ajax H03BOJIA€ OTPUMATU
HOBE pillleHHA, 1O IOJIATAE y PO3MOMii
HaBaHTa)XEHHA MDK KJIIE€HTOM i cepBe-
POM, NO3BOMMBIUN IM CIIKYBaTUCA MK
€06010, TOKM KOPUCTYBA4 MPAIIOE 3i CTO-
pinkoro [1, c. 24].

ITpu Bubopi xoukpernoi CYBJl mis
pearisanii mocTaBIeHNX mepex iHpopma-
LIIHOI0 CUCTEMOK0 3aBIaHb MU KepyBa-
NMNUCh JeKilbKoMa 4YMHHMKaMM, a caMe:
IPOAYKTUBHICTD, MiATPUMKaA, (YHKIIO-
HaJIbHI MO>XX/IMBOCTI, YMOBMU JIilleH3yBaH-
Hs1, 0OMEXeHH:I Ta IjiHa.

Tak, AKImO HeoOXimHa 6e3KOIITOBHA
a6o Hemopora CYB]] 3 jocTaTHHO BeMu-
KMMM MOXXIMBOCTAMM, TO y IIbOMY BU-
HajiKy BeO-IpOrpaMicTu 3yNMHAITHCA
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Ha Bubopi CYB]] MySQL, ska Bomopie
HACTYIHMMM IIepeBaraMu: IIBUIKOMIs;
IPOCTOTA BUKOPKCTAHHS; 3a0e3IeueHHs
peIALiHOL MOieTi JaHUX Ta TE€XHOJIOTIN
MAaHIIy/IIOBAHHS [AHVMU; OJHOYACHE
MiK/TI0YEHHSA HeoOMeXXeHOI KilTbKOCTi
KOPUCTYyBadiB; cuCTeMa 3aXUCTY Bif He-
CAaHKI[IOHOBAaHOTO JOCTYIy [0 MaHUX.
[TpusHayeHHA TabMUIb, SIKi BUKOPUCTO-
BytoTbcst ¥ IC 3 HaBYa/IbHO-BUPOOHNIMX
IPaKTUK, HaBeJeHO Y Tabr. 1.
I[Ipamosatn 3 MySQL mo)xHa Tpboma
OCHOBHUMM CIIOCOOaMI: 3a JJOIIOMOTOIO
KOMaHJIHOTO PSAJKY, 32 JOIOMOIOI0 IpM-
KIafHOrO BebO-iHTepdeiicy (Hampukiaz
PhpMyAdmin), 3a OIOMOrow MOB IIpoO-
rpaMmyBanHs, Hanpuknazg PHP. Ilpuduomy
HaMbUIbII YacTo apMmiHicTpaTopn 6a3 ma-
HVIX BYKOPVCTOBYIOTB CaMe JPYTHIL Ta Tpe-
Tiit cioco6u: PhpMyAdmin Ha piBHi cTBO-
PEHHA Ta 3MiHM CTPYKTYpu 6asy JaHUX, a
PHP - na piBHi peanisawil ¢pyHKIiOHaIb-
HIX MOX/TUBOCTeI! BXKe TOTOBOTO Pecypcy.
s 3amo0iraHHS HeCaHKI[IOHOBAHO-
ro JIOCTYIly Ta IepeXOIUIeHHA IIepco-
HaJIbHMX a00 Oyb-AKUX JaHUX IIPYU PO3-
pobui iHpopmaniitHOI cucTeMU BUKO-
PMCTOBYBAINMCA HACTYNHI MeXaHi3sMu
web-IrporpamyBaHHs:

o BUKOPUCTAaHHA IIarGopMm pos-
po6xn YII Framework 3 rayuxoro
CHCTEMOI0 HAJIAIITYBAHHs aBTOPU-
3anil KOPUCTYBAYiB;

o BUKOPUCTaHHA CHUCTEMM) XeIIyBaH-
Hs KOPMCTYBAI[bKVX IapOIiB Iepen
36epexxeHHAM X y 6asi maHuUx fo-
3BOJIsIE CYTTEBO 3MEHIIUTU PUSUK
a60 HaBiTh YHEMOX/IVBUTU PO3ra-
AYBaHHS OPUTIHAIBHOTO MApPOJII

I71 aTaKyl04oro CKpUITY;

e PO3BMHYTA CUCTeMa POiell 7 BXOLY

y cucremy. KoxkHiit porni Bifmosifa-
FOTh MOYK/IMBOCTI CMCTEMM 3TiTHO 3 iX
¢yHKIiOHATEHNMI 000B’ A3KaMI;

e BBEJJ€HHA JIOTIB Aill BCIX JIill KOpUC-

TYBayiB, AKi YBI/IIL/IM TA IPALIOIOTh
y cucremi.

BucnoBku. OTxe, cy4acHi iHCTpy-
MeHTasIbHi 3acobu, Taki sk AJAX, JQuery,
PHP, a Takoxx penAuiiiHi cucteMn ynpas-
miHHA 6asaMy faHmx, Taki ax MySQL
IO3BOJIAIOTh CTBOPUTHU IIOTY>KHY iHGOP-
MaliifHy CUCTeMy 3 HaBYaJIbHO-BUPOO-
HIYVX IPAKTUK, sKa MATPUMYye Oarato-
KOPUCTYBAL[bKUIT PeXXUM pobOOTH, AMHA-
MiYHe OHOBJIEHHsI BBefieHUX abo Bubpa-
HUX [aHux, 30epiranHs Ta 0OpOOGKY
Be/MKOI KiZtbKOCTi iHdopmariii.
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TOCIIIXEHHSA ®I3UKO-XIMIYHIX BIACTUBOCTEN

THHOBAIIITHOTO BPAYHI

Hewmipiu O.B.,
K.T.H, JJOLIEHT,

Mmnxaitnenko B.M.,
ACHICTEHT,

IOmurpenko M.C.

CTyIE€HTKa

Hanjionanbunii yHiBepcUTET Xap4OBUX TEXHOJIOTN

Knrouosi cmoBa: kepo0, kakao-macio, ppykrosa, iHHOBaliliHa perjenTypa OpayHi
CIiellia/IbHOTO IpU3HadYeHHs, (Pi3MKo-XiMiYHI ITOKaSHUKM AKOCT].

Ha panmii MOMEHT 3HAYHOIO IIOIY-
JIAPHICTIO cepeqi HaceleHHA YKpaiHM Ta
CBiTY KOPUCTYIOTbCS OOPOIIHAHI KOHIY-
TepchKi Bupo6m 3 mokomany. Ockinpkn
BOHU MalOThb MPUEMHMII CONMOAKMUI CMaK
Ta NpUBabIMBMII 3OBHILIHIN BUITAL.
OCHOBHIM HEJOTIKOM TaKuX BUPOOIB €
BJMICOKA KaJOpifiHICTb T2 HEMOXX/IMBICTb
CIOKMBAHHA JIOAbMM IO CTPaXKIalOTh
Ha HeiH(peK1ilTHi 3aXBOpIOBaHHA (LIYKpO-
Bull piaber, QeHinKeTOHypis, Iemiakis,
OXXMPIiHHA Ta ceplieBO-CyAUHHI 3aXBOPIO-
BaHHA).

Bpaxosyroun TeHIEHIIIIO O POSBUTKY
JaHMX 3aXBOPIOBAaHb PO3po6IeHO i Hay-
KOBO OOIPYHTOBAaHO HOBY peLENTypy
IIOKOJIaTHOTO OpayHi CIlelia/IbHOTO Y-
3HAaYeHHA 3 BUKOPMCTAaHHAM iHHOBAIil-
HOI CPOBJHM.

Ha nepuioMy eTami focmifikeHb mpo-
BE/IEHO OPraHONENTUYHY OLIHKY AKOCTi
3aIIPOIIOHOBAHOrO OpayHi CIieliabHOro
[pU3HAYEHHs 3 BUKOPUCTAHHIM GOpoLI-
Ha MaHiokn (12%) Ta kxepo6y (23,8% mo
Macy TicTa) y IMOpiBHAHHI 3 GOPOLIHA-

HUM KOHAMUTEPCHKNUM BrpoboMm «bpayHi»
(Tabm. 1).

KinbkicHe CHiBBiZHOIIEHHA 3aIPOIIO-
HOBAaHOI CMPOBVHM BCTAaHOB/IIOBA/IN IIiJ
4yac 0fHO(paKTOPHNX eKCIlepyMeHTiB. Pe-
LENTYpHMIT CKIaj, OpayHi CrelianbHOro
[IpM3HAaYeHHsI HaBefeHMI B TabmmLi 2

3rigHo maHux Tabmuupb 1-2 3mificHeHO
B3a€MO3aMiHa IIOKOJaJy YOPHOTO Ha Ke-
pob6. laHa B3aemMo3aMiHa [O3BOITUTD PO3-
IVPUTY KOJIO TIOTEHLIHUX CIIOK/BaYiB.
Ockinpkyt kepo6 He MICTUTb B CBOEMY
CKIafi Takyx 30yMKYIOUNX PEeYOBMH SK
KodeiH i TeoOpOMiH, 110 BUKIMKAIOTH
3BMKAHHA 1 aJlepriyHy peaxiiifo. 3a paxy-
HOK [jaHOI 3aMiHy BPi6 MoxKe 6yTI peKo-
MEHJIOBAaHUI [0 CHOXXMBAHHSA JIIOAAM i3
3amizofeillMTHOI aHeMi€lo, LyKpOBUM
niabeToM Ta HaUIMIIKOBOI Barow [1].

3 MeTOI0 3HVDKEHH:A KiTbKOCTi JIeTKO-
3aCBOIOBAHNUX BYIJIEBOJIB BUPIllIEHO 3a-
MIHUTU LyKOp OiMMil KPUCTaTiYHWUIT Ha
¢dpyxrosy. [laHa B3aeMo3aMiHa € He Ti/b-
KM TTIO3UTUBHOIO 3 TOYKM 30Py Hy TpUIIiO-
norii, a M 3 TEXHOJIOTiYHOI CTOPOHIN.
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Ta6nuus 1
PeuentypHui cknag wokonagHoro «bpayHi»
MacoBa BuTtpaTta cMpoBuHm BianoBigHicTb
yacTka Ha nopuiio,r CUPOBUHM
N2 | Hasea cuposutu CYXux .| B cyxux HOPMAaTUBHIN
peyoBuH,% | B HATYPl | hoioppHax | AOKyMeHTauil
OCTY
1 Macno BepLukoBe 84,00 30,00 25,2 4339:2005
2 |lokonaa uopHuii 70% | 99,8 50,00  [49,9 i
Llykop 6inun OCTY
3 | kpucraniummin 99.85 10,00 19,98 4623:2006
BopolHo nweHnyHe OCTY 46.004-
4 BILLIOTO COPTY 85,50 15,00 12,83 99
OCTY
5 Kakao-nopoLuok 95,00 7,00 6,65 4391:2005
. CTY
6 Anue kypsve 27,00 20,0 54 §028:2008
Bcboro 132,00 109,96
Tabnuusa 2

PeuentypHui cknag 6payHi cneuianbHOro npusHayeHHs

Macosa ButpaTa CMpOBMHM | BignogigHicTb
N2 | Hasea cupoBuHMN :3:;;? - nopl?m;rcyx"x ﬁgg:\)n:l:::uiﬁ
peyoBuH,% | B HATYPl | hoionnax | AOKYMeHTaLT
1 Kakao-macno 80,00 25,00 20,00 OCTY 5004:2008
2 |Kepob 90,8 20,00 18,16 ACTY 33310-2015
3 | dpykTosa 99,5 5,00 4,50 S 0r 001.2001
4 | bopowHo maHiokn |89,10 10,00 8,91 OCTY 4380:2005
5 |[Avue kypsde 27,00 20,00 5,4 OCTY 5028:2008
Bcboro 80,00 56,97

Ockinpky mpu fofaBaHHI PpyKTo3n y
BiIIIOBINHIN KiTbKOCTI O BMpOOy Impu
BUIiKaHHI OpayHi cIieliabHOro Ipu3Ha-
YEHHs yTBOPIOETHCA CBOEPIJHMIT KapKac,
Ipy KOTPOMY CTpaBa JIOBLIE TPUMATHMe
BifmoBifHy popmy.

B skocti mmactudikaTopy Ta Xupo-
BMICHOI CHMPOBMHM B TPaJULiNHIN pe-
nenrypi «bpayHi» BUKOPUCTOBYIOTh Mac-
JI0 BepIIKOBe. BpaxoByro4um >KMPHO KIC-
JIOTHUIA CKJIafi JaHOI CUPOBVHMU 3aIIPOIIO-

HOBAaHO BUKOPUCTAHHA KaKao-Maclo B
a/IbTepHATMBHIll penenTypi. OCKimbKU B
CUPOBMHI MICTUTbCA 3HAYHA KiJIbKiCTb
OJIEITHOBOI KMC/IOTHU, IO B CBOK Ye€pry
MIPU3BOAUTD [0 3HMKEHHS PiBHA Xojec-
TEpUHY B KpoBi [2].

Ha pgpyromy erami JOCHi>)KeHb OLji-
HIOBanmy  (Gi3MKO-XiMiYHI TOKa3HUKU
AKOCTi OpayHi CIIeriaIbHOTO IpU3HaYeH-
HA Ta TOPiBHIOBaNM 3 KOHTPOJIbHUM
3pa3sKOM:
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Ta6bnuua 3

Di3nKO—XiMiYHI NOKa3HWKW SKOCTI LOKoNnaaHe TicTeyko «bpayHi» Ta 6payHi cneviansHoro

NPU3HaYEeHHs
3Ha4yeHHs NoOKa3HUKa B 3pa3Kax

HanmeHyBaHHSA Hopmartushe Ne1 — koHTponk |N22 GpayHi

nokKkasHuka SHa4YeHHd (wokonagHe cneuianbHoro
GpayHi) NPU3HaYeHHA

MacoBa 4acTtka Bornoru, % |10-23 12,5 15,5

Macoga 4acTka xupy, % He Ginbwe 35% 35

KucnotHicTb, rpag He pernamenTyetbea | 3,2 4,4

KinbkicTb LyKkpiB 16-60 25

e MAacOBY YacTKy BOJIOTM, METOJIOM

INPUCKOPEHOTO BUCYIIYBAaHHA B

CEII [3];

o KUCIIOTHICTD [4];

o MAacoBY YacTKy LYKpY, IIPUCKOpe-
HUM JOJOMETPUIHNIM METOLOM BU-
3naveHHs (metop lops) [5];

Pesynpratu pmocmimkeHb  (isuko-xi-

MIYHIX ITOKa3HUKIB SKOCTI IIOKO/IAHOTO

ticTeuka «BpayHi» Ta 6payHi crerianbHO-

ro IpM3HAYeHH HaBefleHi B Tabmmwi 3
BcTaHoBieHo, 1110 BBEJIEHHA y pelleln-

TYpY LIOKOJIaTHOTO OpayHi crieliaTbHOro

NpM3HA4YEeHHsA IHHOBALIHOI CUPOBMHU

TO3BOJIAE€ OTPUMATH CTPABY 3 BifIIOBifI-

HYIMJ OpPTaHOJIENTUYHMUMIU Ta (isuKO-Xi-

MIYHMMU ITOKa3HMKaMM SKOCTi.
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SOME QUESTIONS ABOUT WEB-PROGRAMMING

Namchevadze Ts. V.

Academic Degree of Engineering Sciences Kutaisi Akaki Tsereteli State University

Abstract-The general review of object-oriented language Java is presented. With its
application creation of interactive products for internet is possible. Java provides develop-
ment of e-commerce for internet. The brief characteristic of Javascript and its purpose is
formulateted. The comparative analysis of programming language Java and language of

scripts JavaScript is made.

Keywords: Java, JavaScript, client, server, applet, servlet.

Computer technologies, which are de-
veloping very fast, are a new sphere of
intellectual activity of a human. Nowa-
days, computer networks take the leading
place from the computer technologies.
Among them, there is a global network -
Internet. The development of Internet
sets the software processing issue in a new
way. For the development of electronic
business, it is necessary, that the program-
ming language should be safe, reliable and
having a high level of capacity.

In the article, the programming lan-
guage Java and the language of scripts
Java Script are briefly discussed. Also
their comparative analysis is done.

Java is an object-oriented program-
ming language, which was created by the
company SUN in 1995 year. The language
Java has a mechanism, which provides
encapsulation, inheritance and polymor-
phism. The basis of the language is class.
During the programs implementation, to
provide the dynamic call for methods, the
interfaces are processed. The language
Java is characterized: 1) object-orienta-

tion; 2) simplicity; 3) transition; 4) reli-
ability; 5) safety; 6) multithreading; 7)
high capacity; 8) dynamism.

Java was designed such way, that it
would be easy to study and effectively
used. The abilities of C**, which are rarely
used or difficult to understand, are not
included in it. Differently to C** Java does
not contain: 1) overloaded operators (in
Java, overloaded methods remain); 2)
multi-inheritance (several inheritances of
superclass for one subclass); 3) pointers.
In Java the automating clear of memory
are added. Given model of memory man-
agement excludes the whole class of mis-
takes, which frequently occur while im-
plementation of programs created with
C**. Tts essence lies in the following: when
sending to the object does not exist, they
think that the object is not useful any-
more and the memory is cleaned.

The programming language Java is
very useful for solving the traditional pro-
gramming problems. It can be used for
creation of applications. Creation of ap-
plication in Java is more or less same to
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the creation of application in C**. Main
dignity of Java is the ability of solving the
programming problems on the Internet.
This language is comfortable for the tech-
nology “client-server®. Java contains all
means, which are necessary for its realiza-
tion in the network. These means are
transition (independency from the plat-
form), reliability and safety.

Java provides transition with the vir-
tual machine of Java (Java Virtual Ma-
chine - JVM). During the implementa-
tion of program on Java, at first the com-
pilation of the initial code takes place, af-
ter that the bite-code is taken. The same
Java bite-code can be done for any plat-
form. That is possible because of the JVM
special realizations, which give a specific
virtual machine for specific hardware and
software platforms, and with the usage of
which the interpretation of bite-code
takes place.

Java is designed for working in net-
work environment means that the secu-
rity issues are in the foreground. The
embedded means in the language and
the executable system of Java give the op-
portunity to protect the network envi-
ronment programs from unauthorized
code invasion, which can inculcate a vi-
rus, break the file system or steal the
private information with the help of
searching of the catalogues of file sys-
tems of customers.

Java provides the programming of the
client side with the usage of applets. Ap-
plet is a small program written in Java.
With the usage of applet we can do the
calculations, create “the moving rows’,
cartoon, calculator, several games and etc.

The applets should be small programs.
Big applets increase the network loading
and need more time for transferring to
the big browser.

The technology of server program-
ming is called servlets. The servlets are
programs, which are implemented on the
side of server and transfers the rule to
Java- program from Web -server. For
servlets full functional abilities of Java
class libraries are accessible. They can
connect to the applets, databases and
other programs [1,2].

The language of scripts JavaScript was
processed by the company Netscape with
the company SUN. It is an object-oriented
language. JavaScript is a compact lan-
guage, which purpose is to create the
small client-server application of Inter-
net/Intranet. The programming language
JavaScript is built on the basis of Java. It
includes a big number of syntax construc-
tions of Java, but is far behind it for its
functional capacities. There are no classes
in JavaScript. It does not provide the con-
cept of object inheritance with such vol-
ume, as it is implemented in C*, Java. In
JavaScript unlike Java there are free types
of variables. The functions, the objects are
built-in or created by the customers. For
processing the Web-pages the following
built-in objects are especially important:
1) String; 2) Array; 3) Number; 4) Math;
5) Date; 6) Boolean; 7) Function; 8) Ob-
ject.

The scripts (programs), written in Ja-
vaScript will be involved into the HTML-
documents and will be placed on the
Web-server. They will be transferred to
the customer according to the queries,

90



TECHNICS AND TECHNOLOGY. #5

and after they are implemented with the
Web-documents surveying browser in the
way of interpreting. The server programs
are implemented on the server. In order
to increase capacity, they are pre-com-
piled in the intermediate bite-code. The
server program does a searche for the
data, HTML- page formation and reply-
ing the customer in the database.

With the usage of the language JavaS-
cript it is possible to process the events,
create the games, informative searching
systems and others [3, 4].

The language Java is stronger and dif-
ficult language, than JavaScript. Java is
used to create the complex “client-server”
applications. The classes of Java give us
opportunity to create inculcating pro-
grams for electric markets and shopping
squares. It provides the development of
electronic business through the internet.
Java has powerful means to work with im-
ages. With the usage of it we are able to
manage the images. So, when the high-
effective process of the image is needed,
we should use Java and in other cases the

language JavaScript. The Java programs
are not open for viewing, and the JavaS-
cript ones are open.

The language of scripts JavaScript is
mainly used for creation the small “client-
server” applications. The programs in this
language are written much more easily,
than in Java. So, if we do not need to solve
difficult tasks during the creation of Web-
pages, we can use JavaScript.
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Ha ceromguAamHuiti geHb B 100011
KOMIIAHUM, HE3aBMCUMO OT YMCIEHHO-
CTM pabOTHUKOB, CYILIECTBYeT IPOLECC
OpraHM3anyy ¥ YIpPaBIeHMs MepCOHa-
oM. OH BKJIIOYAeT pelleHNne TEKYIINX
BOIIPOCOB pabouero rpaduka: Ipeno-
CTaB/leHMe OTIIYCKa, OONbHMYHBIX, a
TaKXe MMOAOOp HOBBIX PabOTHMKOB Ha
OTKPBITBIE BAKAHCUIL.

[/t opramsanuy JaHHOTO MpoIecca
JICIIOZIb3YeTCsT KafipoBOe IUIAHMPOBAHIIE.
ITOo 97eMEeHT OOIIIEN CUCTEMBI TTTAHUPO-
BaHIIS IPeAIPUATAS, B paMKaX KOTOPOTO
pelratoTcs 3amaun obecrnedeHns ero pa-
604eil CUION HEOOXONMMOI YMCIEHHO-
CTM U Ka4eCTBa, a TAK)Ke COBEPIIEHCTBO-
BaHMs COIMATbHBIX OTHOIIEHMIT [1].

C moOMOIIbI0 KaIpOBOTO TIAHUPOBA-
HYISI MOXKHO OIpefe/nTh [1]:

o CKOTBKO PabOTHMKOB, KaKOil KBa-
nuduKanyn, Korga u rae 6yayT He-
00XOIMMBI;

¢ KaKie TPeOOBaHNUS MPEbABIAIOTCS
K T€M WIN MHBIM KaTE€TOPUsIM pa-
6OTHUKOB;

o KaKuM 00pasoM NpUBJIEYb HYXKHBII
U COKPATUTb HEHY>XHBIII IIePCOHATL;

 KaK ICIONIb30BaTh IIePCOHAN B CO-
OTBETCTBUIM C €ro IIOTEHI[NAJIOM;

o KaK o0eclednTb pasBUTHE ITOTO
HOTEHI[MAa, TIOBBICUTb KBamudu-
Kaluio pabOTHUKOB;

o Kak o0becreuYnTh CIpaBefINBYIO
OIUIATY TPY/AA, MOTUBALIMIO IIEPCO-
Hajla M PelIUTb €ro COLVAJIbHbIC
po6yeMsl;

o KaKUX 3aTpaT MOTPeOYIT MPOBO-
[IMbIe MEPOTIPUATHA.

[l opraHusanuy M ydeTa BBILIEIIe-
PEUYNCIEeHHbIX aCIHeKTOB HeoOXOAMMO
CO3/IaBaTb MHOXKECTBO PA3JIMYHBIX JOKY-
MEHTOB JI/IsI TAKOHIYHOTO OTOOPasKeHNs
uHpopManuy U obecredeHss BO3MOX-
HOCTHU OBICTPOTO IOMCKa HEOOXOMMBIX
[aHHBIX B JII060J1 MOMEHT.

JI71s1 BBITIOJTHEHN S yYeTa COTPY/HIKOB
Ha KOMIIbIoTepe HeOOXOMMMBI CIIelalb-
Hble IIPOrPaMMBbI, I103BOJIAIOLINECHIeIATh
ABTOMATM3MPOBATD IIPOLIECC YIIPABICHMNA
nepcoHanoM. CaMbIM IIPOCTBIM BapMaH-
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TOM SABJIAETCS WCIIONb30BAHUE TEKCTO-
BBIX JIOKYMEHTOB U 9/IEKTPOHHBIX Ta-
Onutl, st paboTHl C KOTOPBIMU CYlije-
CTByeT 6OJIBIIOE KOMMYECTBO PasHOO-
OpasHbIX IAKETOB IPOrPAMMHOIO
obecreyeHns1, KaK IUIATHOTO, TaK 1 Oec-
wrarHoro. Hanpumep, ycranas/vBaemble
Ha IIePCOHANIbHBIN KOMIIbIOTEp ITaKeThI
npunoxenunit Open Office, Microsoft
Office, nnu Be6 pnmoXKeHNs KaK OHIANH
Google documents, Google sheets, x ko-
TOPBIM MOYXHO IIO/TYYUTb JOCTYII C TI000-
TO YCTPOJCTBa, mopepKuBaoiero Vn-
TEPHET COelNHEHNeE.

Takoil BapMaHT OpraHM3AILUM IIPO-
Ijecca YIpaBleHMs IIePCOHAIOM [aeT
BO3MOYXHOCTI BO3MOXKHOCTb OBICTPOTrO
HOMCKA BHYTPU JOKYMEHTA, MHOIOpPaso-
BOTO PeAKTMPOBAHNS PA3HBIMI [I0/Ib30-
BaTe/sIMI,
YMCTIEHHBIX JAaHHBIX B TaONMMIIAX ¥ MHO-
roe mpyroe. Ho Bce e Takoil BapuaHT
MMeeT JJOBOJIbHO MHOTO HE[04YeTOB, Beflb

ABTOMATUYECKOTO pacyeTa

KO/INM4Y€CTBO HOOKYMEHTOB, C KOTOPbIMU
paboTaeT 10/1b30BaTe/b, OTPOMHOE I 110~
JICK H€06XOJII/IMOI‘O MOXXET 3aHATb JIN-
TermbHOE BpeMs. Tak ke HeKOoTOpbIe pac-
YeThl, 3aTParuBaloline He OfHY TabIuILy,
HpUJeTCs MPOBOAUTh BPYYHYIO, HAIIPU-
ME€p, co3aBas BCIIOMOTATE/IbHbIE Tabnum-
bl Tak >xe Bce GpOpMYIIBI pacyeToB CO-
TPYOHMK IOJDKEH INMCaTb CaM, I 4€T0
eMy HeoOXOIMMO pa3buparbcs B CMHTAK-
CHCe JICIIONb3YeMOTO IIPHUIOXKEHMNA, BO3-
MO>KHO, KOMIIaHUA OyfieT BBIHYXKZEHa
TOIMONHNUTENIBHO 00y4YaTb 3TOMY CBOMX
COTPYJHUKOB.

Hanbonee yno6HbIM BapMaHTOM Op-
raHM3aluy TIpoIlecca YNpaBleHMA Co-
TPYOHMKAMU ABIAETCA CIIEOVAJIbHO OpM-

SHTVPOBaHHAs CHUCTEMa, IO3BONAIONIAA
XpaHUTb, 06pabaThiBaTb U BaIUSUPO-
BaTh faHHbIe. [Tofo6Hast crcTeMa O3BO-
JINT TONYYUTb MTHOBEHHBIN JOCTYI K
[aHHBIM O JMIOOOM COTPY[HIKE, ITOCMO-
TpPeTb MCTOPUIO €ro JeiCTBUil (Hampu-
Mep, KOIfja 1 Ife OH paboTan, KakoBa
ObTa ero 3apaboTHas IUIaTa, KOITA OH
Opan OTmycK Wiy OGOMPHUYHBIL U APY-
roe), TakKe M00ble MOACYETBI OYAYyT
IIPOBOJUTLCA B CUCTEME, Tpe6y;1 ot HR-
MEHEKEPOB TOJIBKO BBOZA OCHOBHBIX
pacyeTHHIX JAHHBIX, KOTOPBIX €llje HeT B
CUCTeMe, a He HaIMCaHUA POPMYT caMo-
CTOATENIbHO U yKa3bIBasl KaKue 3HAUeHII
OTKyfa 6path, KaK HalpyuMep B TabnuIax
MS Excel.

ITockonbKy OTHOM CHCTEMOI MOJIb3Y-
I0TCsI BCE COTPYAHUKY OT/ieNa KafpOB, TO
nHpopManys, fobaBleHHas OJHMM de-
JIOBEKOM, JIETKO JIOCTYIIHA JIA OCTalb-
HBIX, HalpyMep, pe3loMe IIOTyYeHHOe
OIHUM COTPYAHMKOM CMOTYT IIPOCMO-
TPeTb OCTaJIbHBIE, TAKUM 00pasoM CBO-
eBPEMEHHO y3HAB O HA/JMYMM ITOTEHIIN-
QJIBHOTO COTPYAHUKA U HE TPATsi BPeMsI
OIIPOC KOJIIET.

CrenyanbHO OpPMEHTMPOBAHHAs CU-
CTeMa IT03BOJIAT ABTOMATUYeCKY OpTaHN-
30BaTh CIMCOK HEOOXOAMMBIX 3a/jad AL
COTPYAHNKA B 3aBMCUMOCTH OT €ro Jieii-
CTBUIT B cycreme. Hampumep, HasHauuB
cobeceoBaHMe IOTEHIMAIBHOMY CO-
TPYEHUKY MpOTrpaMMa HAIlOMHUT 00
3TOM COOBITUM 3apaHee.

He MeHee BakeH 11 TOUCK KaHAMAATOB
Ha BakaHcuu. Ceifdac CyI[ecTByeT MHO-
>KECTBO JOCOK OO'BABIIEHNII U CAIITOB IJIS
pasmerneHus nHGOPMALN O BAKAHCHIIX,
HanpuMep, rabota.ua, LinkedIn wmu co-
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nuanpHble cet. Ho mmes MHOXecTBO
BaKaHCUII KOMIIAHUA OyfeT IOIydYarhb
607IbIII0e KOTIMYECTBO OTBETOB [0 HUM, &
9Ty MHPOPMALUIO TAKXKe HEeOoOXOAMMO
MOTyYaTh C PeKIAMHOTO CEPBMCA 1 Xpa-
HUTDb B OOIIEM JIOCTYIIe B YAOOHOM s
BOCIIPUATHSA BUIEe, TO €CTb He TOJIbKO
pesoMe KaHAM/aTa, HO U MICTOPUIO Iepe-
HMCKY ¢ HUM, 9TO 00ECIeunT CIIeliab-
Has cucteMa. Kpome TOro, aBTOMaTusnu-
POBaHHBI MOFOOP MEPCOHANA TTO3BOIUT
palyoHaIbHee OLEHNTb KAaHAMUAATOB I
ClileNaTh OITUMAJIbHBI BBIOOP.

Ha maHHBII MOMEHT HaWIY4LIMM Ba-
PMAHTOM peanyusanuy CUCTEMBI yIIpaBie-
HIsI TIEPCOHAIOM SIBMIACTCS Beb-cepBIC.
ITo cpaBHEHMIO C HACTOIBHBIMU IIPUTIO-
KeHUsIMU Beb-cepBuC u30aBisieT OT
MHOTYX BO3MOXXHBIX IIPOOJIEM C YCTaHOB-
KOJI IIPOrPaMMHOr0 OOecIe4eHMs, ero
o6HOBJIeHMeM ¥ Toffiep>kKoil. Tak ke
Hanbosee paIOHATbHBIM BapUAHTOM
XpaHeHMsI TaHHBIX SABJSIETCS 06/1aK0 Wn
yIaNeHHBIil cepBep, IOCKONIbKY BCe KIIN-
€HTBI IMEIOT JJOCTYII K OHOMY pecypcy,

4TO TOpasfo yHoOHee IO CPaBHEHUIO C
JIOKAJIbHBIM XpaHeHMeM JIaHHBIX.

[TpumMepamit TOTOOHDBIX CUCTEM SIBJISA-
orca Clobbi, Persia, Oracle Recruiter,
ARDO 1 MHOXECTBO JPYIMX IOXOXUX
IIpOeKTOB. Bce OHM OpMEHTMpPOBaHBI Ha
ABTOMATM3ALMI0 M YIpOLleHMe PaboThl
HR-MeHnemxepos.

CucteMbl yIpaB/leHMA IIePCOHATIOM
ABJIAIOTCA ONTUMAa/IbHBIM BapUaHTOM Op-
TaHU3ALUM IpOIlecca yIpaBAeHUsA Iep-
coHazoM. OHM UMEIOT MHOXECTBO IIpeNn-
MYIIECTB IIepef] pas3/ie/IbHbIM XpaHEeHNeM
¢daioB ¢ uHpoOpManMeil ¥ MOTYT MC-
[O/Ib30BATBCA JIIOABMM C PasINIHBIM
YPOBHEM TexXHM4YecKux 3HaHumit. Tamoke
IPefOTBPAIAI0T MHOXXECTBO OIINOOK,
00YC/IOB/ICHHBIX Ye/I0BEYeCKMM (PAKTO-
POM, U1 3HAUNUTEIBHO OITUMM3UPYIOT pa-
601y oTnena HR-MeHemkepoB.

JIureparypa:

1. OKOHOMHKA HpPeAmpuATUs: Y4eOHUK /
ITon pen. B.S. Topduukens 6-e usnaHue,
nepepa6. u mom. M.: IOHUTU - JAHA,
2012
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ITPOEKTYBAHHAA TA PO3POBKA CEPEJOBUIIIIA 1T
CTBOPEHH IHTEPAKTVBHUX 3ACOBIB HABYAHHA

Kyxapenko O.B.

Crygent II xypcy maricTparypu ¢isnko-MaTeMaTIHOTO GaKyIbTeTy
LleHTpanbHOYKPAiHCHKOTO JIEP>KaBHOI'O I1€JATOTiYHOrO YHIBEPCUTETY

imeni Bonogumupa BunHmnyenka

Anomauis. Y crmammi npoinocmposano npoexmysanHs ma wiaixu po3pobxu ce-
pedosuua 071 CreopeHHs iHmepaKmusHux 3acobie Haguanns na mosi PHP ma Vue]s.
Kopomxo onucanuil pyrxyionan aominicrmpamueHoi namesni.

KimrouoBi coBa: inTepakTuBHe HaBuaHHA, php, vuejs.

Keywords: interactive training, php, vuejs.

Y cyuyacHOMY CBiTi HaBYaHHA Ma€ J0-
CUTDb BOX/IUBE 3HAYCHHS, ajiKe Il — Op-
raHi3oBaHa, [BOCTOPOHHA [ifAJIbHICTD,
CIPsIMOBaHA Ha MAaKCUMaJIbHE 3aCBOEHHS
Ta YCBiJOMJIEHH: HaBYa/JIbHOTO Marepia-
7y i OflaNbIIOTO 3aCTOCYBaHHA OTPUMA-
HIX 3HaHb, YMiHb Ta HABMYOK Ha ITPAKTH-
i [1]. Ha manuit MoMeHT Bigomi Taki
MOJe/li HaBYaHHS: aKTMBHA, MacUBHA Ta
inTepakTyBHa. IIpy nacuBHiil Mozeni Ha-
BYaHHA Yy4YHi /MIIe CIyXaloTb Ta [IWB-
natbea. IIpy akTuBHIN — y4Hi BK/IIOYa-
IOThb CaMOCTI/IHICTh Ta I1i3HABAJIbHY aK-
TUBHICTb. [HTepakTMBHA Ma€ Ha MeTi
CTBOpUTY KOMGOPTHI yMOBM HaBYaHHS,
Ie caM Ipolec BiIOyBaeTbCs 3a YMOBI
MOCTIiIHOI, aKTMBHOI B3aEMOII.

EnexTpoHHMII HaBYaIbHUI TOCIO-
HUK — Ile eIeKTPOHHE BUAHHA, SIKe YacT-
KOBO ab0 TOBHICTIO 3aMiHIOE ab0 JOIO-
BHIOE IIAPYYHMUK 1 OPiLiiiTHO 3aTBeppKeHe
B AKOCTi JaHOTO BUAY BUIAHHA [2, 143].
Oco6muBa LiHHICTD €IEKTPOHHOTrO mOCi6-
HIIKa € B TOMY, LII0, Malo4y IIeBHY 6a30By
CTPYKTYPY, BiH MOXe BOOYIOBYBAaTHUCh Ta

YCK/IAIHIOBATUCD, B 3a/I©KHOCTI Bif mo-
Tpeb sK BUKIajadiB (aBTOPIiB) Tak i Ko-
pucryBadis crymenTiB. To6TO, BpaxoByro-
9y TOTpeOM CTYAeHTiB MOXXHA 3MiHUTU
CTPYKTYpy HOCiOHUMKa, JJOFATU TEKCTOBY
qacTyHY, rpadiky (cxemu, Tabmuii Ta pu-
CYHKN), aHIMalIIil0, BiZeo3amnncu.

Po3pobka emeKTpOHHOTO MOCiOHMKa
JATae Ha IUIedi aBTOpa UM PO3POOHMKA.
It uboro Moxke OYyTV BUKOPMCTAHIIT
Oynb-AKMII IHCTPYMeHT, Hampukiaax MS
Word, PowerPoint, Flash MX, 3D Max,
Sunrav bookoffice Ta 6araro inmmx. s
PO3poOKM MOCIOHMKA IO JOCTYIIHWIT Y
Mepexi Internet, cTBOPIOIOTb [OFATOK 3
BUKOPMCTaHHAM MoBM po3MmitTku HTML
Ta JavaScript. Tak K eleKTpOHHWIT TOCi6-
HUK MOXKe JIOTIOBHIOBATICS TO IS 3pyd-
HOCTi CTBOPIOIOTb a/IMiHICTPAaTMBHY IIa-
HeJIb, BOHA J03BOJIAE IIBUJKO peflaryBaTh
Ta CTBOPIOBATU HOBIi O7IOKM MaTepiaiy.

JI71s1 po3po6KM cepefoBNUIIa 10 CTBO-
pro€ iHTepaKTUBHI MOCi6HMKY 6y po3-
pobreni nBa mopaTKu: aomiHicmpamue-
HULl Ta KIIEHMCOKULL
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Kopuctysa4 P -
prcT Beb-iHTepdeiic

Mepexig Ha caiAT

3anuT fo cepeepy
sed iHTepdeica

CRMcoK [OCTYNHKMX MaTepianie

Cepeep Beb-

iHTepdeiicy Cepeep

3anuT go cepeepa
O3HUX

Bignosias = HeobxigHumm
AaHNMK

MaTepianu nocibHmrka

Puc 1. [Jiarpama nocnigoBHOCTI

KopmrcTysaq . -
prcTy Beb-iHTepdelic

Mepexig Ha caiT

AgpTopuMzallia
KOpUCTYBaqa

ApmiHicTpaTHEHA
naHens Ana poboTy 3
MaTepianamm

HagaeTtecn gocTyn

Cepeep Beb-

iHTepdelicy Cepeep AaHux

3anuT Ao cepeepa
AaHHX

Bipnoeige sig
cepeepy AaHnx

A0 agMiHICTPaTHBHOT

Puc 2. [liarpama nocnigoBHOCTI

PoboTy KTi€HTCHKOTO HOJATKa MOXKHA
OIMCaT¥ HACTYIIHUM YMHOM: B MOMEHT
KOJIM KOPUCTYBa4 3aii1I0B Ha CANT, IOMY
IPOIOHYETHCsT Bubparu temy. Tema Mic-
TUTb TeKCTOBY iHpopMaio, ayaio-Bigeo
indopmauio, 3ajjayi Ha MONIYK HOMMJIOK,
TEeCTM Ta CIIUCOK Kepert. La indopmanis

naHeni

3aBaHTa)XXYEThCA 3 BiJJIa/IeHOTO CepBepy
(puc. 1). BukoHaHHs 3afadi Ha IOLIYK
IIOMMJIKM TIpAIIO€ HACTYIHUM YMHOM:
KOPUCTYBau IIyKa€ NMOMMJIKY Ta HaTHC-
Ka€ Ha KHOIIKY IepeBipnuTH, KOJ Bijpas-
JII€THCA Ha CEPBEP I KOMINIJIALLL, AKIO
KOMII/IALA NpOJIIa YCIIIIHO, TO IIO-
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material
migration

profile

progress
question_answer
role
test_guestion
tests

user

user_auth

HEEHEEEEBEREBEE

user_token

E
£
]
&

Puc. 3. CtpykTypa 6asu gaHux
BEPTAETbCA KOJI YCHIIIHOI KOMITNALI, B
iHIIOMY BUIA/IKy IOBEPTAETHCA CINMCOK
MIOMMJIOK Ta CTPOKM y AKMX Iii TIOMUIKUI
3HaiifeHi. CKIajjaHHA TeCTiB IPOXOAUTH
Ha CTOpOHi KiieHTa, iHdopmauis mpo
TECTV TaKOX MIcTUTh iHdopMalito mpo
IIpaBM/IbHI BifTIOBifi, TOMYy mepeBipka
TeCTiB IMPOXOAUTb MUTTEBO. SIKIIO KO-
PUCTYBa4d aBTOPU3YBaBCs, TO OLIiHKa 30e-
piraerbcs y 6asi gaHux. OLiHKM MOXKHa
IeperisAHyTM Ha CTOPiHLI Iporpecy.
o6 mepeitTy Ha L0 CTOPIHKY HeoOXif-
HO 3apeecTpyBarucsi abo aBTOPU3yBaTH-
Cs1 Ha CalTi, miciIa 4oro 6y11e BUBeIeHA
Tab/MIUIST 3 TeMaMM Ta OI[iHKAMU 3a MPO-
XOJPKE€HHS TEeCTiB.

Po6oTy angMiHiCTpaTMBHOTO [ORATKY
MOYKHA OIMCATH TaKUM YMHOM: 1106 Mo-
TPallUTH [O IaHeIi KePyBaHHA, aJMiHi-
CTpaTOp IOBMHEH IIEPENTH Ha MifIoMEH
OCHOBHOTO caiiTy. Tam BBecTH CBiit /10TiH
i mapons. ITicist aBropusanii 6yne Buse-
JEHMI CIIMCOK YCiX MaTepialiB JOJATKY,

AKI MOXHa peflaryBaTy, BUAAIATU abo
cTBOpIOBaTy HOBI (puc. 2). B ronosHoMy
MEHIO JJOCTYIIHI CTOPiHKM [/l CTBOPEHHA
TecTiB Ta BimkeriB. st 06MiHy iH(OP-
Mariero, 6ymemMo BMKOpuCTOBYBatu http
3aTUTIH.

Po3pobka cepBepHOI YacTUHM MiCTH-
THMe pobOTY Haj 623010 JaHMX, peasisa-
Lil0 Mopenelt mjisi TabnuIb, HpeCcTaB-
JIeHb, PO3pOOKYy BiPKeTiB [ amMiHi-
crpatuBHOI maHeni Ta RESTful api mms
oTpuMaHHA iHpopMalil npo Marepiamm.
basa ganux mictutuMe Tabnmii Marepia-
JiB, TECTiB, KOPUCTYBAYiB, BifPKETIB i Ta-
6muiio mporpecy. CTpykrypa 6asu gaHux
HaBefleHa Ha puc. 3. IncTpymenToM s
pospobku 6yae php ¢pperimBopk Yii2, Tak
AK BiH Ma€ rOTOBI Ta IepeBipeHi pilleHHa
mist RESTful-momarkis.

I po3po6KY KJIIEHTCHKOTO HOTATKY
My OyfieMo BUKOPMCTOBYBaTH JavaScript
dpeitmBopk Vue.js.

KrieHTcbKMiT MOJATOK MaTUMe TaKy
CTPYKTYpY:

TonoBHa cTopiHKa, Ha sKiil Bifobpa-
JKAIOTbCA KOPOTKMII 3MICT yCiX Marepia-
niB.

JleTanbHa CTOpiHKa, AKa MICTUTDb IO-
BHUII 3MiCT BMOPAaHOTO MaTepiany.

CropiHka mmporpecy, Ha sikiit € popma
peectpauii i aBropm3sanii, Ta TabnmuusA 3
YCIIIIHICTIO KOPUCTYBayYa.

OkpiM TOro B JOJaTKy HIPUCYTHE
MEHIO 3 IIOCU/IAHHAM Ha 3MICT Ta CTOPiH-
Ky IIPOTpecy.

PesympraroM po6oTM CTalmo cepeno-
BIIIIE, 1[0 3[aTHe CTBOPIOBATH O/IOKM iH-
¢dopmaii B afMiHICTpaTUBHOMY JORATKY
3 TaKMMM elleMeHTaMM: TeKCTOBa iHop-
Malito, aypio-Bigeo iHdopmanis, sapmaui
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Ha ITOIIYK ITOMWMJIOK, TECTU, CIIVICOK [IDKE-

pen

. A TakoOXX KJIIEHTCHKUI JOMATOK, IO

BUBOAUTH iHGOpMAII0 5Ky 3alIOBHUB

agMiHicTparop.

Cmicok niteparypu
CyvacHuii ypok. InTepakTuBHi TexHomorii
HaByaHHA [Enexrponnmit pecypc] — Pe-
KUM  JIOCTYIy Ho pecypcy: http://
pedagogika.ucoz.ua/knygy/Suchasny;j_

urok.pdf (Tata obpamenns: 12.05.2018).
OnTrmMisanisa Bukmaganasa kypey «Pisio-
noris» crymenTaM Mepndnux BH3 B ymo-
BaX KpPEeJUTHO-MOAYIbHOI CUCTEMM Ha-
ByaHHA / JI.I. MapakynmH, JI.B. Yephro-
6ai1, O.B. Bacunbesa [Ta in.] // Matepiamn
perioHanbHOI HayKOBO-METOJAMYHOI KOH-
¢depennii «OcBita i MegmiyHa B 100y
rro6aisanii: BiTUMSHAHMIT Ta 3apy6ixk-
HUll KOHTeKCT». — TepHomine: TIMY. —
2014 Tarta obpamennst: 12.05.2018).
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PACYET COIIPOTUB/IEHVA TPEHUA U TEINIOBMEHA
HA ITOBEPXHOCTU JTETHBIX OCECMMMETPNYHbIX
OBBEKTOB ITPU ITOJIETE 110 TPAEKTOPUMN

INNKO A. H.,

KaHJMJIAT TEXHNYECKMX HayK, JOLEHT Kadepbl TEXHUYECKOTO CePBUCA.
CyMcKoJ1 HallMOHAJIbHBIII arpapHbIIl YHUBEPCUTET,

(r. Cymbl, YkpanHa)

ITAB/IIOYEHKO A. M.,

TOKTOP TeXHUYECKUX HayK, mpodeccop Kadenpor Grsnkm.
CyMCKOJ1 HallMOHA/IbHBII arpapHBLl YHUBEPCUTET
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KitoueBble coBa: aspofyHaMU4ecKoe COMPOTHBIIEHE TPeHNs, a9pOaHaMuYe-
CKMII HAarpeB, JTaMUHAPHO-TYPOYIEHTHBI IIepeXOf, HEeM30TePMUYHOCTD, CKUMae-
MOCTb, TypOy/IeHTHble IsiTHA EMMOHca, K03 (uieHT nepeMexaeMOCTH, TeTHbII
9KCIIEPUMEHT, TEMIIEPATypa CTEHKM, KOI(UIUEHT COMPOTUBIEHIISI TPEHUSL.

Keywords: aerodynamic resistance, aerodynamic heating, laminar-turbulent
transition, non-isothermal, compressibility, turbulent Emmons’s spots, coefficient of a
intermittency, flight experiment, wall temperature, coefficient of friction resistance.

Oc06eHHOCTHIO TETHBIX 0CECIMMETPUYHBIX 00bEKTOB THUIIA HEYIIPAB/IAEMBIX Peak-
TUBHBIX CHAPSJIOB SIB/IIETCS IIMPOKIIT IUATIA30H JI0-, TPAHC- U CBEPX3BYKOBBIX CKOPO-
creit moneta. I[Tpy TakMX YC/IOBMAX Ha UX NOBEPXHOCTAX B ONpefie/IeHHbIE MOMEHTDI
BpeMeHM [0JIeTa BO3MOXXHO 06pa3oBaHue TAMIHAPHOTO /MO0 TypOy/IeHTHOTO mmorpa-
HIYHOTO CJ10s1, TAMVHAPHO-TYPOY/IEHTHOTO Ilepexofia, pe/laMyHapusaym (06paTHOro
nepexopa). Ilpy pemenuy 3ajad Ga/IMCTUKY MOFOOHBIX JIETHBIX OOBEKTOB ITyTEM
YMCTIEHHOTO VMHTeTPYPOBAHMA CUCTeMBbI fuddepeHIaIbHbIX YpaBHEeHMII UX I0/IeTa
ecTb MOTPEOHOCTDh B IPYMEHEHNUN 9KOHOMUYHBIX («OBICTPBIX») METOLOB BbIUMC/ICHIISI
[apaMeTpoB ITOTOKA Ha BHEIIHeJ! IPaHMIle IOTPAHIYHOTO CJIOs 110 YIIPOIIEHHBbIM 3a-
BIUCUMOCTSM C Le/IbI0 y4eTa IIPOJOIbHOTO IPaineHTa JaB/IeHNA IIPY pacdeTax COIpo-
TUBJIEHNUS] TPEHMsI U ad9POJVHAMIYECKOTO HarpeBa IOBepXHOCTHU obbekTa. Ecmm met-
HBIIl 00BEKT HPECTAB/IAET OCECMMMETPUYHOE TE/I0 BPALIEHVs], TO OfHUM U3 TaKUX
METOJI0B MO>KeT OBITb NCIIO/Ib30BaHNUE pPe3y/IbTaTOB NMHEAPU30BAHHON TEOPUU s
HOTEHI[MajIa BO3MYLIEHNIT CKOPOCTH ITOTOKA B COYETAHUM C TeOPUell ICTOYHNUKOB, CO-
[JIACHO KOTOPOJI Tejla BpallleH!sI B PABHOMEPHOM ITOTOKE MOTYT OBbITh [IPeICTAB/IEHBI B
BI/JI€ CHCTeMbI OO'bEMHBIX UCTOYHIKOB (CTOKOB) ra3a COOTBETCTBYIOLIEl MHTEHCHBHO-
CTH, pacIoyiaraeMbIX Ha OCH TeJIa B IIpefie/laX ero IMPOTKeHHOCTH. I1pn ycmosum, 4To
Haberalolii IOTOK BO3/lyXa cBepx3BykoBoil (M_>1), Koa(puiyenT gaBieHys Ha I0-
BEPXHOCTJ TOHKOT'O TeJIa II0 9TUM ABYM TeOPUAM MOXKeT OBITb OIpefienieH B Bupe [1]:
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arch(u) dr
p=—- | S(x-m-r-ch(z))-dz—|— 1)
Ty dx

rme: z=arch[(x—¢)/(m-1)]; ch(z) =(x—g)/(m-r); €=x-m-r-ch(z);
u=x/ (m . r)i X,I — OCeBas U paauajabHasA KOOpAMHATa TOYEK obTexkaeMoil oBepX-
HOCTY Tejla BPAIleHWSs; € — KOOPIMHATA PACIIPe/ie/IEHHbIX MCTOYHNKOB Ha MIPOIOTTb-
HOIT OCU X Tea BpauleHns, it - - — BTOpasi IPOM3BOAHAA II0 € IIOoMIa-
oy cedeHus S(g) Tema BpalleHNs Kak QYHKIUYM KOOPAMHAT € paclpefeneHus Jc-
TOYHUKOB.

ITpu mosBykoBoM o6TexkaHun (Meo <1) TOHKOrO Tenma BpaljeHus: koadduument
JaBJIEHIVsI HA IOBEPXHOCTH TejIa IIPU YC/IOBUM, YTO OCHOBAHIIE Te/IA MMeeT TOYedHOe
3a0CTpeHe, MOXKeT OBbITh OIpefie/ieH CIeyoIyM obpasoM [1,2]:
arsh(u) 2

ﬁzl- I S"(x—m-r-sh(z))-dz— dr )
T dx

arsh(Ej
mr

z=arsh[(x —€)/(m-1)]5 sh(z)=(x—g)/(m-1); e=x—-m-r-sh(z);

[Ipu n3BeCTHBIX 3HaUeHMAX P B TOYKaX Ha MOBEPXHOCTHU Tela ¥ MapaMeTpax
Haberamlero IMOTOKa IOC/Ie[OBATeIbHO 10 M3BECTHBIM M303HTPOMUITHBIM (Pop-
Mynam [1,2] BBIYUCIAIOTCA 3HaYeHMs 4mcia Maxa M,, crarnveckoe fapnenue P,
Temmeparypa T,, IJIOTHOCTb p,, CKOPOCTb 3BYyKa a, U CKOPOCTb U, IOTOKAa Ha
BHEIIHENl IPaHNIle IIOrPAHNYIHOrO c1osi. [Ipy aTOM BCe mapaMeTpsl HA BHEIIHE!
rpaHnIfe MOTPAHNIHOTO CIOSI OKA3BIBAIOTCS PACCYNTAHBIMU C YIETOM BIIMSHUS
IIPOJIO/IBHOIL TPaieHTa JaBJIeHNs Ha 00TeKaeMoll TIOBEPXHOCTI Tea.

B coorBetcTBUM C [3] TOKa/IBHBIT KOAPGULIMEHT TPeHMS I/11 CKUMaeMOro Typoy-
JICHTHOTO HOTPAaHNYHOTO C/I0S1 MOXKET OBITh PACCUUTAH IO 3aBUCUMOCTI:

0,2 C PeUe X
Cr _Cro (W w08 B | =0 —0,0288-Re’?: Re, , =—¢—& =, 3)
1 t 2 X,e )
2 2 Me He

Cf0/2 — JIOKa/IbHBI KO3 PULMEHT TpeHNs Aisd TypOYIeHTHOTO IOrPaHNYHO-
TO CJI051 HEC)KMMAEMOIT XUAKOCTY Ha IVIOCKON IUIACTMHE IIPU TOM K€ Rey ¢; [T
U, - 3HaveHume KodpduumeHTa AMHAMMYECKON BASKOCTM >KUIKOCTH COOTBET-
CTBEHHO IIpM TeMIlepaType cTeHKu T, 11 TeMIepaType MOTOKA HAa BHENTHE IPaHM-
ue norpanndnoro cnosa Ty Rey . — umcno PejiHonb/ica Ha BHEIIHEl rpaHuile MO-
TPAHMYIHOTO C/I05, KOTOPOE ONpeMeNAeTCs C y4eTOM 3aBUCUMOCTY CKOPOCTH U, OT
IIPOMIOIBHOTO TpafyieHTa JlaBlIeHN gradPX; Yy u ¥, — oTHOCUTENbHDIE 3AKOHBI
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COIPOTUBJIEHN A TPEHM, YIUTHIBAIONINE COOTBETCTBEHHO C)KMMAeMOCThb M HEM30-
TePMMYHMUCTD B IIOTPAaHUYHOM croe [3]:

2 2
arctg< M, - : 5 : )
k-1 Ty
MC I'T‘T ?‘i‘l

T, ¢ - Temneparypa BoccTaHOB/IEHNS, PACCYMTAHHASN TI0 IIAPAMETPAM Te n M,
Ha BHEIIIHell IpaHuIle TypOYIeHTHOTO IOTPaHIYHOTO CJIOf; I, = Jpr - K09 uIeHT
BOCCTAHOBJICHMA TEMIIEPAaTypbl TYpOY/IeHTHOTO IOTPAaHMYHOTO CI0S; Pr — YUCIO
IIpanpgTns; k = 1,4 - mokasaTenp annabaThl.

I onpeneneHus n1oKanbHOrO K03 uieHTa TpeHNsA B TOYKe Ha IIOBEPXHOCTU
Te/la BpallleHNA B CIy4Yae CKMMaeMOro HeM30TepMIYECKOTo TAMIHAPHOTO IIOrpaHNIy-
HOTO C7I0s1 MOYKHO BOCIIO/Ib30BAaThCA 3aBUCHMOCTAMI, TIPEJOCTABICHHbIMY B [4] ma
HPOIONBLHOTO OOTEKAHN MIOCKOI IIACTUHBL:

Cr _Cro 011 00 (5)
2 2

Ie \y,\" — TApaMeTpbl, yIUThIBAIOLINE HEM30TEPMITIHUCTD OOTEKAHNS IIOCKOI
ITACTUHBI TAMIHAPHBIM TOrpaHmdnbiM coem; y =T, /T, — TemmeparypHbiii dak-
TOD, ‘V* =T /Te — KVHeTWYeCKUil TeMIepaTypHuil ¢paxTop; Cro /2 — JIOKAJIbHBIN
K09 OUIMEHT TpeHMs I JTaMUHAPHOTO KBAa3MM3OTEPMUUYECKOTO IOTPAaHUYIHOTO
CJ1051 HECKMMAEMOTO rasa Ha IIOCKON IIacTyHe Ipu ToM xe Rey o, KoTopslit MoxxeT
OBITh paccuMTaH, HaIpuMep, o popmyse brasuyca [4] ¢ yaeToM mpogonpHOro rpa-
IVIeHTa JaBJIeHUA IIyTeM BBIYMCIeHNA Kod(duiyeHTa HaBIeHMsA Ha IOBEPXHOCTU
Te/la BpallleHys.

B [5] Ha ocHOBaHMM TeopyM TYpOYIEHTHBIX IATEH DMMOHCA U YCTAaHOBJICHHON
CBA3M MEXJIy CKOPOCTBI0 06pa3oBaHuUs IATEH 1 YUC/IOM PelfHOMbICa B HaYasle 30HbI
JTAMUHAPHO-TYpOY/IEHTHOTO Iepexofia MOMY4YeHO BbIpaXKeHMe A KoadduiiyeHTa
HepeMeXKaeMOCTH, KOTOPOe CIPaBelINBO IPY JIAMUHAPHO-TYPOYIeHTHOM oOTeKa-
HUM TEIUION30/IMIPOBAHHOM IIOBEPXHOCTH:

2
G, B %)
u

y=1,0—exp ] (6)

(§]
3,507. -1 34 u, P
A2 2

rae G, ckopocTh 06pasoBanys TypOYTEeHTHBIX IATEH; X, — TPOAOIbHASA KOOP/IMHA-

G, = > A=60+4,68- ML

Ta TOYKM Haya/Ia [epexofa B OrpaHdHOM cioe; Rey, - unco Peitnonbica B Havane
30HBI Ilepexofa. Tak Kak B IOTPAaHNYHOM CJI0€ IIepeXOfi IMPOMCXOANUT BO BPEMEeHN B
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(UKCUPOBAHHBIX Ha IIOBEPXHOCTH Tella TOYKaX, TO B oT/n4ue ot [5] B pabore [6] co-

otHoweHuo (6) A KoadduumeHTa nepeMerxaeMoCTH MPELOCTAB/IAETCS BIUL
2

3,507 R 1,34 ug ~pze( He,tr
27 N 2
y=1,0-exp A He Lue,tr “Pe,tr

2
x(Rey (t) ~Rey )
Ywucio CTaHTOHa, KOTOpOE€ OIIpENENAET TEIVIOOTAAYY B COKMMAaEeMOM TYP6Y}'[CHT—

X ™

HOM IIOTPAaHMYIHOM C/I0€ K ITOBEPXHOCTU 06TeKaeMOI‘O Te/la, B COOTBETCTBUU C [4]
MO>XHO BBIYMIC/INTD 11O CAENYIOLINM 3aBUCUMOCTAM:
Pe Ue X

He

0.2 2
St, =St - (¥, -¥)"* [“W] » Stg =0,0288-Re;>? - Pr 3, Rey o = ®)
n

€

Anroput™ pacdera k093G uIMeHTa TeIIOOTAAYN /I TAMIHAPHOTO CXKVMMAEMOTO I10-
TPaHIYHOTO CJIOS ONIPeNieNAeTCs 3aBUCUMOCTAMI, TIPeJOCTaB/IeHHBIMY, HAIIPUMeD, B [4]:

0,332 Y,

Sty =—F—"—
Rey z

Pr3

k
y=T, /T, \|/*=Tr’e/Te,rH:\/E,Tr,ezTe-(l+rn

, (XJ'I = StJ'l . pe . ue . Cp,e’ W, = W*0,22 . \V* —0,08) (9)

_1~M§j

B crydae CIJIOIIHOTO 3allONHEHNUA IPOCTPAHCTBA BHYTPU KOPIIyca IETHOTO 00b-
eKTa TUIIA PEaKTMBHOIO CHApsifia MIIOTHBIM BEIIECTBOM VI KPaTKOBPEMEHHOIO IIPO-
Ijecca adpOAMHAMIYECKOTO HarpeBa 3al0/HIoIIee BEI[eCTBO MOYKET PacCMATPUBATh-
Cs1 KaK BHyTpeHHuII Tervtousonsarop. [Ipu atom kputepuit buo Bill 0,1 u cnpasen-
JIMBa MOJie/Ib TOHKOJI CTEHKV KOpITyca 00'beKTa, a ypaBHeHe 6ajaHca Tela Ipy Ha-
rpeBe CTEHKM BO BpeMeHM umeeT Buj, [6]:

ATy

-5
Yot

Pw Cw :[(XH'(I—’Y)+OLT 'Y]'(Tr,e_Tw) (10)
rae a, \i o-p - KO3 UIMEHTDI TeIIOOTAAYM COOTBETCTBEHHO TIPYU TAMUHAPHOM U
TypOY/IEHTHOM TeYeHNN B IOTPAHNIHOM CTIO€.
B ciryuae gocTyoKeHnMs B TOYKax 00TeKaeMolt IOBEPXHOCTH ducen PeilHomb/Ca Ha-
Jajia TAMUHAPHO-TYpOyIeHTHOTO Nepexofa Rey, pacuer nokanbHoro koadpuimen-

Ta TPE€HNA B 30HE IIEpexo/a CIefyeT IpOBOOUTD 110 M3BECTHON 3aBUCUMOCTH

S
2
e Cy, / 2,Cy, / 2~ noxambble k0o duIIMeHTDI TPEHNS COOTBETCTBEHHO Iy1s aMi-

HapHOTO U TYpOY/IEHTHOTO IIOIPaHIYHOTO /1051, Y — KoadduiveHT nepemesxaeMoctu [5].
HCO6XOI[I/IMI)IC 711 pac4€TOB COIIPOTUBJIEHNA TPEHUA U a3PpOAVHAMINYIECKOIO Ha-

Cfﬂ Cf
=11, ]_q/ +—T-'Y) (11)
2 ( ) 2
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rpeBa 3HaueHus uncen PeitHonbzca Rey. B Hauase maMmuHapHO-TypOy/IeHTHOTO Tepe-
XOfia B IaHOI1 paboTe Opanuch U3 pe3ynbTaTOB JIETHBIX SKCIIEPMMEHTOB Ha JeTAIOIIINX
KOHycax [7] u Ha eTHOM aepodusmyeckom Komitekce «O6mako» [6], IpercTaBeH-
HBIX Ha puc.l.

PacyeTpl compoTMBIeHNA TPEHNUA U a9POAMHAMMIYECKOTO Harpesa IIPOBOMVIINCDH
Ha IIOBEPXHOCTYU PEaKTUBHOIO OCECUMMETPUYHOrO 0OBEKTa IIPU €ro BVDKEHNUN II0
pacyeTHOI TPaeKTOPUM OT CTApTa JO MpMU3EeM/IEHNA ITyTeM YMCIeHHOTO IHTeTpUpo-
BaHMA 110 BPEeMeHN CUCTeMBbI YPaBHEHMII Io/leTa 06beKTa Ha aKTUBHOM 1 ITACCUBHOM
yJacTKax Tpaekropuiu. [o/oBHas 4acTb 00bEKTa MPEACTaB/IAET KacaTelbHOe 0XKIBa-
10 pagycoM R = 2,928 m n ymmuennem 1=5,0, KoTopoe HePeXOAUT B LUMIHHAPUIE-
ckyo yactb guamerpoMm d = 0,125 M u munoit L = 1,2 m.

CrapT McCenyeMoro HEeyIpaB/sAeMOro PeaKTMBHOTO CHAapAAa MOZIEIMPOBANICA C
JKECTKVX HaIlPaB/IAIINX Ipy yIyIe HaktoHa ®=300. CKopocTb 06'beKTa II0CIe CXOfia
C HAIIPaBJIAOIINX COCTaBIIANa 0Komo 50 M/ c. [ToBepXHOCTD 06'beKTa ObTa paszeneHa
10 ANMHe Ha y4acTKy mmpuHoit 0,01 M. B mpegenax Kaoro yJyacTka mapameTpbl
IIOTOKA Ha BHEIIHell IpaHyIle MOTPaHMYHOIO C/I0s1 CYMTANNCh HEM3MEHHBIMM M pac-
CUYMTBIBA/IMCH HA KQXK/IOM IIIAry YMCIeHHOTO nHTerprposanus no spemenn (h=0,05 c)
BMeCTe C IapaMeTpaMy TpaeKropuy moneta. IIpm pacderax HarpeBa IOBEPXHOCTH
o0beKTa NpMHMUMANACh MOJie/Ib TOHKOJM CTeHKM IIpY BeIM4yMHe Kputepusa buo
Bi<<1,0 1 oTcyTCTBMM TeIZIOOOMeHa MeXKAY ydacTKaMu. ToJIHA CTEHKU COCTaBIIA-
ma 2 MM. Marepuan creHkun - ctanb 1X18H9T. IlnmoTHocTh Marepumana CTEHKM
rw=7850 kr/m’. 3HaueHme TeMuepaTypsl T, IoTHOCTY P, U faBneHus P Haberato-

Retr A
g NboTHi
| eKcnepuMeHTH Ha
10 aepodizuuHoMy X //
Komnnekci ,,06nako™ /5&&
&0
© ¥
300&% O /0%/ Ve
FANNN o) .
| Y e 7
10 o 1
A2
o 3
o 4
— 5
10° L, ‘ : : >
0 1,6 4 8 12 Me

Puc. 1. Yucna PenHonbaca Havana namuHapHo-TY, Ig(ﬁyneHTHoro nepexoaa norpaHN4Horo
Crosi Ha OCTpbIX KOHycax: 1- 4 — neTHble AaHHble; R€=77-10° (1); 27,9-10° (2);

11,1-108 (3); 4,3:10° (4); 5—pe3ynsTaThl UCNbITAHUIA B adpoAnMHamMmUYecknx Tpybax

(568 Tou4ek Ha puc.1 He ykasaHbl) [7].
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p P
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a) 6) N

Puc.2. PacueTHble 3aBUCUMOCTM KO3 ULIMEHTA AABNEHNS P Ha BHELLHE rpaHuLe
norpaHMYHOro cnos OT NPoJonbHOM koopauHatel: a) 1 — M«=0,5 ; 2 — M«=0,9; 6)
1-Mwo=1,1;2 - Mw=18

I[ero IOoToKa Opach U3 TabINL CTAaHAAPTHOI aTMOC(EpBI € y4eTOM Pacu4eTHO BbI-
COTBI IO/eTa 0ObeKTa. [JuHaMmdeckuit K09 uIeHT BA3KOCTU BO3yXa Ha BHEII-
Hell IpaHuIle IOTPAHNYIHOTO CJI0sT paccYuThIBancs mo ¢gopmyne Cesepnenpa. Yucmo
[IpanpTna npu pacyerax npuHuManoch Pr=0,7. TenmoeMKoCTb BO3[yXa COCTaB/IsANa
Cp, =1006,1 [Ix /(xrxK) n canranach HeM3MEHHOM 10 BCell TPAEKTOPUM TOTIETa.

Ha puc.2 mpuBogntcs pacrpenenerne ko3dduimeHTa qaBneHns 00 MOBEPXHO-
CTU 00bEKTA, IOTyYeHHOE pacdeTOM II0 /IMHeapM30BaHNIT TeOPUY METOOM MICTOYHI -
KOB B TOYKaX TPaeKTOPUM IIPM COOTBETCTBYIOIMX 4McIax Maxa [jo-, TpaHC- U CBepX-
3BYKOBOJI CKOPOCTHU TIOJIETA.

Ha puc. 3 mpuBopsTcs pacueTHbIe 3aBUCUMOCTY KO3 UIIVeHTa IIepeMeXXaeMOCTH g
OT BpeMeHI [0JIeTa PacCMaTpPUBAEMOrO JIETHOTO 0ObEKTa /IS TPeX TOYeK II0 ero JINHE.
VI3 rpadmkoB BMUAHO, YTO B TOUKe C KoopauHaToil X=0,340 M B TeueHUe 3HAUUTETbHOI
YaCTV BpeMeHN I10/IeTa 06beKTa 10 TPAeKTOPUY IIPOMCXOJSIT IIPOL[ECChI IAMIHAPHO-TYP-
Oy/IeHTHOTO ITepexofia U pe/laMIHapU3aL TYPOY/IeHTHOIO IIOIPAaHIIHOTO CIIOSA, M MMe-
eT MecTo 3(peKT peBepca TaMIHAPHO-TYPOYIEHTHOTO IIePeXOfia, YCTAaHOB/ICHHBII paHee
9KCIIEPVMEHTAILHO B a9POIMHAMUYECKIIX TPyDax 11 OTMEeYeHHbII B [8].

Ha puc. 4 mokasaHbl pacueTHbIE 3aBUCUMOCTY TEMIIEPATYPHI CTEHKM T OT BpeMe-
HU TIOTIETA JIA TeX ke Touek. Hanmbonpimmx sHauenmit remneparypa T, jocturaer B
OTMEUYEHHOI! BbIlllEe TOYKe ¢ KoopamHaroi X=0,34 M, 4TO 06yC]IOB]IeH0 Ha/an4meMm
a¢dexTa peBepca IaMIHAPHO-TYPOYICHTHOTO IIepeXofia.

Ha puc. 5 npefcraBieHbl pacueTHbIE KPUBbIE 3aBUCUMOCTY OTHOLLIEHNA TeMIlepa-
Typ T,/ T, or uumcna Maxa M, Ha BHeIUHel TPaHUIe TOTPAaHNYHOTO C/IOS M/ TPexX
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.0

N

20 40 &0

Puc. 3. PacueTHble 3aBUCMMOCTM
KoahbduLmeHTa nepemexaemocTi g oT Bpe-
MeHu noneta obbekTa No TpaekTopun
(1-X=240 mm; 2- X=340 mm; 3- X=440 mm)

TOYEK II0 JUINHe 00beKTa C HAHEeCeHHBIMU
KPMBBIMU CTaOMIN3aUM IIOTPAHNYHOTO
cnos o C. A. Tamonosy — A. A. Macnosy
[8], KoTOpBIe 0603HAYEHDI HA PUC. 5 PUM-
cxkumu tudpamn I n I1. Tlpeobmagaromnias
YacTh PACYETHBIX KPUBBIX 3aBMCUMOCTEIT
orHomenus Temneparyp T / T ot uncrma
Maxa Me Ha puc. 5 HaXOJUTCA NeBee Kp-
BBIX [TOJTHOV CTaOVIM3aLuy Y Ha IPaHuIie
C HUMM, TO €CTb B 30HE BO3MOXKHOII I10-
TEPU YCTOIYMBOCTY TAMMHAPHOTO TI0Tpa-
HIYHOTO CJI0s IIPY Pea30BaHHbIX B I10-
nete yncnax Maxa.

OTOT pesyabTaT KoppenmpyeT ¢ pe-
3y/IbTaTaM!U BBIYMC/ICHUA 3aBUCUMOCTEN
Koo duumenTa nepeMexeeMOCT g OT

Ty K
380 ——
AN
y "“'--...__ 2
280 ’ ; .,____‘\
w2 N
| _
,( —
220
300
T.C
280
0 2 2 €0
Puc. 4. PacyeTHble 3aBUCMMOCTU
Temneparypbl CTEHKN T OT BpEMEHU T
noneta (1-X=240 mm; 2- X=340 mwm;
3- X=440 mm )
TAT.
14 ?:*‘_""—‘
3 V il i
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) /
12 b / \ /)
| ‘AL
1,1
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1/
| M,
oj
04 0g 12 16 P 2

Puc. 5. PacyeTHble 3aBMCMMOCTY OTHOLLE-
Hus temnepatyp y =T, /T, ot uncna
Maxa M_ Ha BHELUHEN rpaHunLe norpaHny-
Horo cnos (1-X=240 mm; 2- X=340 mwm; 3-
X=440 mm )

yncima Maxa Me Ha BHeIITHeN TpaHMILI€ IIOTPAHNYIHOTO CI0A /I T€X K€ TPeX TOYEK I10

JUINHE 06’I)EKTa, IIpMBENEHHDBIMI Ha pUC. 6. HpOBeJIeHHbIMI/I pacyeTaMn yCTaHOBJIEHO

Ha/IM4Me peBepca TaMUHAPHO-TYypPOYIEHTHOTO Tlepexofia Ha 06TeKaeMolt TOBEPXHOC-

T 06beKTa IPYU ABIDKEHUM 110 TpaekTopum (puc. 6 a, kpusas 2, puc. 6 6). Ha puc.
7 IpUBeJieHBI pacyeTHbIE 3HAUEHNSI IOKA/IbHOrO Koadduimenta Tpenust Cf mo ginxe
HOBEPXHOCTH 00'beKTa /IS pas/INIHbIX dncen Maxa Me, BBIYNC/IEHHbIE TIPU PACIeT-

HOM II07TeTe 06beKTa 10 TPAEKTOPUY C YYETOM CYIIeCTBYIMX 3G HeKTOB HEU30Tep-
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Puc. 6. PacueTHble 3aBMCMOCTM KO3h(PMLMEHTA NEpemMexaemMocTu y oT Yucna Maxa M,

Ha BHELUHEN rpaHuLe norpaHMYHOro crosi npu nonete obbekTa no TpaekTopum

(1-X=240 mm, 2- X=340 mm, 3- X=440 mm)

MIYHOCTH, CKUMAEMOCTH, TAMUHAPHO-TYPOY/IEHTHOTO IIepexofa M pelaMuHapu3a-
LM B HOTPAHNYHOM C/I0€ Ha 00TeKaeMOol HOBEPXHOCTIL.

BoiBogsr

1. PazpaboTaH KOMIIIEKCHBII METOJ] pacyeTa adpoIMHaMIUIeCKOTO TPeHN 1 Harpe-
Ba Ha IOBEPXHOCTAX OCECHMMMETPUYHBIX Te/l BpallleHN: B IIOJIeTe IO TPAeKTOPUM C
MOMeHTa CTapTa I [0 IpU3eMIeHN B IIPefieNax Jio-, TPAHC- U CBePX3BYKOBBIX CKOPOC-
Tell, COOTBETCTBYIOMNX uncimaM Maxa M, <3,0, ¢ yueToM 3¢ deKkToB HensoTepMmd-
HOCTH, CKMMaeMOCTH, ITAMMHAPHO-TYPOY/ICHTHOTO IIepeXofa I pellaMIHaPU3aLINN.

2. Pa3paboTaHHbII MeTOJ OCHOBAaH Ha VCIIONb30BaHUM ACUMITOTIYECKOV TeOpUM
TypOyneHTHOro norpannytoro cnost C. C. Kyrarenmanse u A. V1. JleoHTbeBa, COOTHOLLIE-
HMIA [ TAMYHAPHOTO TIOTPAHNYHOTO C/IOS ¥ KPUBBIX YCTOMYMBOCTY JIAMMHAPHOTO I10-
TPaHIYHOTO C/IOSI B COYETAHMM C Pe3y/IbTaTaMy JIMHeapU30BaHHON Teopun 0OTeKaHMsA
TeJT BpallleH!sI, IPOBEPEHHOI aBTOpaMU JIsl JIETHBIX YCTOBUII TeOpUM TYpOYIeHTHBIX
ILITeH DMMOHCA [IePEeXONHOT0 IOIPAHITIHOTO C/I0A VI JAHHBIX 110 YrcnaM PelfHombica Ha-
YaJIa JJaMVHAPHO-TYPOY/IEHTHOTO IIepeXofa VI pelaMIHapU3aLVIN, 0Ty YeHHBIX B Pe3y/Ib-
TaTe JIETHDIX 9KCIIEPVYMEHTOB.

3. Ha ocHOBe pacueTHOII 3aBUCHMOCTU KO3 UIIEHTa IIepeMeXXaeMOCTI g OT YMCIa
Maxa Me Ha BHeIIIHel! TpaHMIie IOTPAHNYHOTO CJI0s, TIPEACTaB/IeHHOI Ha puc 6 6, ycTa-
HOBJICHO BIIEpBbIE, YTO IIpY TI07IeTe PeaKTYBHOIO CHAps/ia 10 TPaeKTOPMM Ha ero MoBepX-
HOCTM BO BpeMeHU (OPMUPYIOTCS JIAMMHAPHBI PEXKUM, MEPEXOZHON PeXuM Iu
TypOyIeHTHbIiT pexxuM obTexanust mpy X=340 MM, fjaree CyiiecTByeT apdeKT peramu-
Ha3alluy ¥ PeBepc Iepexofia.

4. JIuneapy30BaHHas TEOPYS PacueTOB OOTeKaHMsA CPABHUTE/IBHO TOHKMX TeJl Bpallje-
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Puc. 7. PacueTHble 3aBUCMMOCTY NoKarnb-
Horo koadpdmumeHTa Tpenusa Cf no gnuHe
NOBEPXHOCTN 06beEKTa ANs PasnUYHbIX
nonetHbIx yncen Maxa M, (1-M,,=0,5;
2-M,,=0,7; 3-M=0,9; 4- M, =1,2; 5- M,
=1,8)

HNMA MOXKeT OBITh JCIIO/Ib30BaHA MK
SKOHOMMYHBIX («OBICTPBIX») BBIUMCIICHMAX
[apaMeTpOB Ha BHEIIHell IpaHMuIle IIorpa-
HIYHOTO C/I0SI OCECMMETPUYHBIX TeJl Bpa-
I[EHST CPEIHNX ¥ OOTIBIINX YAIMHEHNIT B
Hpefenax [0-, TPaHC- M CBEPX3BYKOBBIX
CKOPOCTet [O7IeTa IS y4eTa IPOJOIbHOIO
rpajiieHTa [JaB/IeHNIs [IPY pacdeTax COImpo-
TUBJICHISI TPEHNS U a3POJVHAMIYECKOrO
Harpesa.

5. IOCTaTOYHO BBICOKASI CTEIEHb JOCTO-
BEPHOCTH U HAJ@KHOCTY MOTyIeHHBIX pe-
3y/IbTATOB OIIpefie/IAeTCs VICIIONb30BAHMEM
JIETHBIX JaHHBIX O 4MCIax PeifHonbica B
Havajle JTAMMHAPHO-TYPOYIEHTHOIO Iepe-
xoma u 06 3ddekre peraMuHapU3aLUN
TypOY/IEHTHOTO [OTPAHNYHOTO CJIOs, AIIPO-

OUPOBAHHOIT paHee ABTOPAMIL TEOPUM TYPOYIEHTHBIX ILSITeH DMMOHCA, apoOupoBaH-

HOJT [/ JIETHBIX YCJIOBUIL TEOPYM CKUMAEMOTO TypOY/IEHTHOTO OIPaHIYHOro ¢1oA [9].

JInteparypa.
KpacHos, H.®. Aepopnnamuka. Yacts II. MeTozns! aspopuHammdeckoro pacyera [Tekcr] /
H. ®. Kpacnos - M.: Bucmas mkomna. — 1980. — 416 c.
Yepusut I. I. TasoBas pmuammka [Tekct]: yue6. mis yHmBepcuretoB u Bry3oB / L. T
Yepusiit. — M: I1. pen. ¢us.-mar. mmr., 1988.— 428 c.
Kyratenagge, C. C. Temnomaccoo6MeH U TpeHMe B TYpOYIEHTHOM HOIPAHMYHOM CTIO€
[Texcr] / C. C. Kyrarenanse, A. V. JleoutbeB — M.: DHeprus, 1985. — 319 c.
JleonTbeB, A. V. Teopust Teromaccoobmena [Texcr] / A. V1. JleonTtweB u ap. — M.: Boicuras
mKona. — 1979. — 495 c.
Chen, K. K. Extension of Emmons Spot Theory to flow on Blunt Bodies [Text] / K. K. Chen,
N. A. Thyson // AIAA Journ. - 1971. -V. 9, Ne 5. — P. 821.
Jleoutbes, A. V. JlaMMHApHO-TYpOY/IEHTHbII IepeXof B CBEPX3BYKOBBIX MOTPAHIYHBIX
C/I0AX Ha JIETHOM OCeCHMMETPUYHOM aspodUaNIecKoM KOMIUIEKCe ) Ha MOJIe/U B CBep-
X3BYKOBOJT Tpy6e IpM Ha/MmM4my TermnoobmMeHa u orcoca Bosayxa [Tekcr] / A. V. JleoHTbeB,
A. M. IlaBmiouenko // Termmodusuka BbICOKMX TeMieparyp. — 2008. — T.46, Ne4. — C. 596-
622.
Beckwith, I. E. A Survey of NASA Lengley studies on high-speed transition and the quiet
tunnel [Text] / I. E. Beckwith, M. H. Bertram // NASA-TM-X-2566. - 1972. - P. 67.
TanoHoB, C. A. PasButie Bo3MyLleHnit B OkuMaeMbix motokax [Tekcr] / C. A. TamoHoB, A.
A. Macrnos. - HoBocubupck: Hayka. —-1980. — 142 c.
MaxcumoBa, E. M. CpaBHeHHe pacUeTHBIX ¥ JIETHBIX NAHHBIX IIO TeIUIOOOMEHY ML
OCeCMMMETPUYHBIX Terl, ABIDKYImXcs 1o Tpaektopun mpu M, < 5,0 [Texer] / E. M.
MaxkcumoBa, A. M. ITaBmouenxko // VsB. CO AH CCCP. Cep. rexn. Hayk. — 1982. — Bpim. 3,
Ne 13. - C. 40.

107



MONOGRAFIA POKONFERENCY]JNA

O HEKOTOPBIX YC/IOBIA COPBLININ MUKPOJJIEMEHTOB
HA AM®OJIMTAX ITPU X OITPENETEHVN

B MMHEPAJIbHBIX BOJAX

Tormyaymsuim bena ApmeHoBHa
JoxTop xummdeckux Hayk. [Ipoceccop.

HOup6apunse Vizonpma CapauoHoBHa
Jokrop xummdeckux Hayk. [Ipogeccop.

bperagse Hecran /leBanoBHa
JHoxTopaHT
Texuuveckoro YHUBEPCUTETA FPYSI/II/I

KiroueBsre croBa: MukpoaneMeHTH, MaKpoa/ieMeHTH, IOHOTI.
Keywords: Microelements, Macro elements, ionites

Bcmen skcrmepuMeHTanbHBIM OIpe-
neneHreM KoadPUIMEeHTOB pacupefe-
JIEHUA MHUKPO3JIEMEHTOB Ha MOHUTAX
Pas/IMYHBIX TUIIOB YTO II03BA/N/IO BBI-
Oparp Hambo/mee CeJIEKTUBHBIN U B TO
)Ke BpeMsi 0becrednBammnii Hanbob-
H.IyIO CTEII€EHb KOHLEHTPUPOBAHUA af-
cop6ent — amponur AHKB-2 [1], Bcran
BOOIIpOC O HPYFVIX YCIOBAX KOHIIEH-
TPUPOBaHUsA HUKedA, KobanpTa, Map-
raHIa, XpoMa, LIMHKa U MefU U3 MIHe-
pabHBIX BOJ. VccefoBanoch BausiHme
KMCITOTHOCTHL Tpo6 ¢ Ienpio Bbibopa
3HaueHMst pH, mpu KOTOpOM HOCTHIaA-
€TCA MaKCHMMAaJIbHOE€ IIOTJIOLICHME MM-
KPO3/IEMEHTOB 13 IIPOIIYCKAEMOIl YKpe3
KOJIOHKY MUHMMAaJ/IbHOI BOJBI IIPU MIU-
HYMa/JbHOM [OIJAEHNN MaKpOKOM-
[IOHEHTOB (KAaTMOHBI HATps, Kajblus,
MarHms).

Kpome aroro, 6bU10 9KCIEpUMeEH-
TAaZTbHO HAMIOEHBI OIITMMAJIbHBbIC O6T)e-
MBI IIPOIyCKaeMoil dYepe3 amcopbeHT

BOJIbI [I/I1 MMHEPA/IbHBIX BOZ, C Pa3ynd-
HOJI MMHepaIu3anuent.

Kpome BuHMImMpupuHoroso amgo-
muta AHKB-2, koTophl ABNAeTCA colo-
MMMepoM 2,5-MeTMIBMHWIIMPUANHA C
AVBMHMIOEH30/IOM U COREPXKUT 0OMeH-
Hble KapOOKCHIBHYIO M aMMHOIPYILY.
CrpopeHne 3/1eMEHTapHOTO 3BeHA aM-
¢domura AHKDB-2:

—CI:H—CHz—

= CO0oH

I
N

B omurax ucmonpsoBancs amdo-
nut AHKDB-10, koTops! ABAAETCA CO-
MOIMMEPOM CTUPOJIA U TUBUHUIOEH-
30/1a M CONEPXXUT B KapKace MMUHO-

AUalleTaTHYI0 OOMEHHYI0O TpyIy.
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C10°®
/it r CaZ*
210¢
v/ Ni?* 160 1
15 — !
120 \/
10 ’K\l 80}
e
2 2
5 40 2
\_//2
’ 2 3 4 pH

p) 3 T pHo

Puc.1, 2 — 3aBMCMMOCTb cofiepXkaHus anemeHTa B npobe oT pH nponyckaemorovepes cop-

6eHT pacTtBopa.

lMpumeyarHue o — amdponut AHKB-2; x — amdponut AHKB-10. 1 — Boga Lixanty6o; 2 —

Boga Camtpeaus;

CrpoeHye 371eMEHTapHOTO 3BeHa aM-
¢onura AHKB-10:

—(lIH—CHz—

_.CH,COOH

=CH,=N
> Y \CH,COOH

B kxauecTBe OOBEKTOB UCC/IENOBAHUA
ObUIV BBIOPAHBI /1B TIPOOBI MUHEPATIBTHIX
Bog - llxanty6o (MuHepammsanms
M 0,8r/n), CamTpenus (MuHepanu3aryis
M 2,8r/m). uMerolVie pasINYHyI0 MUHepa-
JIM3ALUIO0, IPHUATYIO COOTBETCTBEHYIO 32
HM3KYIO 1 CpefHyI0. B xpomarorpadurdec-
K1e KOMOHKM noMeiamm 0,2 rpama azcop-
6enrta H - ¢opme. pH kaxpoit npo6sr

BOZIbI [OBOAVIA C TIOMOLIBIO COJNIAHON
KICTIOTHI 10 BeIn4nH 2, 3 u 4. 3ateM Bofa
B KojmdecTBe 15 71/T aficopbeHTa mporyc-
Kaslach 4yepes KOMOHKM C aicopOeHTamMm
co ckopocTbio 0,7 - 10 Mj1/MUH.

Bo BTopom ciryyae MyuHepanbHas Bofa
¢ pH, moBeneHHbIM 10 2-3, MponycKanach
yepe3 konoHKy ¢ AHKB - 2 B Konuue-
ctBe 1 - 25 1/t afcopbenra.

Hecop6biis mpousBoaguaacs 15- 20 M
2 N X/IOpHOJ KMC/IOTBI. D/I0AT BbIIIApK-
BAaJICA, OCAJIOK PACTBOPANICA B JUCTU/IN-
POBaHHONM BOJE, PACTBOP IE€PEHOCHUIICA
MepHyI0 Konmby Ha 25 MJI U JOBOJVICA
BOJION 10 METKI.

Omnpepenenne MUKPO3TIEMEHTOB 1 Ma-
KPO37IEMEHTOB IIPOBOJM/IOCH Ha aTOMHO-
abCOPOIIIOHHOM IITAMEHHOM CIEKTPO-
¢doromerpe ,,CaTypu®

Ha puc. 1 u 2 u B tabnuue 1 npen-
CTaBJ/IEHbI TIO/NTy4YeHble NAHHbIE, TTOKa3bl-
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Tabnuua 1.

Onpenenﬂmaﬂ B MVIHepaJ'IbHOVI BOAE€ KOHLUEHTpauna anemMeHToB B 3aBUCUMOCTU OT pH

NpOrycKaemoro Yepes afcopbeHT pacTeopa.

= CopepxaHue 3/IeMEHTOB I/
% gnaueuue Lixanty6o CamTpeaus
& AHKB- 2 AHKB- 10 AHKB - 2 AHKB - 10
2 3,36 1,72 1,42 1,49
Cu?* 3 4,01 2,32 1,92 1,17
4 2,57 1,51 1,17 1,09
2 16,30 0,90 21,00 3,15
Zn?* 3 12,30 1,60 25,60 1,42
4 10,70 0,90 18,20 1,92
2 1,0 0,5 2,5 1,2
cr3* 3 0,7 0,6 0,8 0,6
4 0,7 0,2 0,2 2,0
2 4,30 0 1,00 0
Mn?2* 3 4,80 0 1,80 0
4 2,10 0 1,50 0
2 33,5 7.9 24,2 15,2
Na* 3 15,1 10,1 22,5 13,3
4 20,2 1,7 15,0 29,9
2 3,60 18,00 5,49 3,10
Mg+ 3 5,60 22,10 12,50 2,20
4 6,10 23,20 9,45 10,10

Balollye Npy KakoM 3HadeHun pH momy-
YEHbI HaI/I6OHI>IIH/[e KOHLEHTpallnm MMu-
KPO3JIEMEHTOB ¥ HAMMEHbIIEE KOIN4e-
CTBO MAKPO3/TIEMEHTOB N Kakom u3
a/IcOPOEHTOB TIPETIOUTUTENBHEE B 9TOM
OTHOILEHNN.

PaccMoTpeHne pe3ynbTaToB, MOKasbl-
BAOIINX, TaKUM 00ODPa30M, 3aBUCUCOCTD
COpOMpPyeMOCTH 9/IEMEHTOB OT BeIN4M-
HbI pH, IIO3BOJIAET COECIATb BBIBOJ, YTO
MUHEpaIM3aIusA BOJbL He UTPAET PELIato-
1[€T0 3HAYEHWsI TIPU BBHIOOPE ONTUMbHO-
ro sHayeHnst pH, Tak Kak BO Bcex [IByX
BOOaX OOHUX U T€X K€ 9JIEMEHTOB IMEEM,
cxopHylo KapruHy. Hambomee wacro ca-
MbI€ BBICOKNE KOHIIEHTpalIMI MUKPOIJJIE-
MEHTOB I HI3KVI€ KOHIIEHTpal KaTno-

HOB HATWsI, KaJIbLVIsI ¥ MarHusl BCTpeda-
forcst ipyt pH, nexxamem B o6mocti 2 - 3.
VIMeIoTCsl OTHe/bHbIE OTK/IOHEHUSI OT
aToll 3akoHOMepHocTH (Mn2*, Cu?t,
Na*,Mg2+ ), HO, TIO — BUJJIMOMY, B LIeJIsIX
yHU(UKaLNY METORUKYU C 9TUM IPUAET-
Cs CMUPUTBCSL. B TakoM ke Mepe criefyer,
10 — BUANMOMY, CAeIaTh BEIOOP B IIO/IB3Y
AHKD - 2, X0TA HEKOTOpBIe MMUKpPOJJIe-
MEHTBL B psijfie Cl1ydayB 9ddexTuBHHEe
cop6upytorcsa na AHKB - 10 (Cu?t, Cr3t,
Ni?*). Boibop AHKB - 2 omnpaspen, u
teM, uTo Ha AHKD - 10 mapranen mpak-
TUYECKN He COpOUpyeTcsL.

ToT ¢axr, 4T0 B GOMBIINHCTBE CITyYa-
eB mpu sHaueHuaAx pH 2-3 cosparrca
HayTydIlne yClmoBusl JIsT COpOLmy Mu-
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Puc 3,4. 3aBncmMmocTb cofepxaHus anemeHTa B npobe ot o6bema nponyckemon vyepes

COpOEHT M1HepanbHOW BOAbI.

1 — Boga Lixacty6o; 2 — Boga Camtpeausi; V/r — o6beM Bogn (B nuTpax), NponyckaemMom

vyepes ir COp69HTa A0 ero HacblLeHuA.

KpPO€e/IeMEHTOB 13 BOJ C JOCTATOYHO pa3-
HBIX COCTaBOM M MMHEpPaIU3ULNH, 110 —
BUMMOMY TOBOPUT, 06 0cO60M COCTOsI-
HUM MCHONb3YeMBIX aMQONIUTOB Mpu
IDaHHOI BeIMYMHE KOHILEHTPAL[UU BOJO-
POBHBIX MOHOB. [laHHBIE, TpeCTaBIEeH-
Hble Ha puc. 3 u 4 u B Tabmuue 2, fanu
BO3MOYXHOCTb HAJITV OOBYMBI BOIBI, KO-
TOpBbIE CIeyeT MPOIYCTUTD Yepe3 afcop-
6eHT, 4TOODBI Hambomee MOTHO cOpOUpO-
BaTb MUKPO3JIEMEHTDI 1, COOTBETCTBEH-
HO, M30aBUTHCS OT MAaKPOITEMEHTOB.
BersicHumocs, 4to mis Bopel Llxanty6o
(M=0,8r/n1) KOrma MOXXHO M3BeIeYb M-
KpoeneMeHTbI 13 15 1 Bogbl. Taxxe BbI-
SICHUJIOCh, YTO O0O'bEM 3aBUCUT OT KOH-
LIEHTPALUJ MaKPO3JIEMEHTOB B MCIIELye-
MOJT BOJIe 11 ITpY IIPOIyCKaeHnu OOIIIero,
YeM OITUMAJIbHBIN 00beMa, 0 — BUIU-
MOMY, IIPOVICXO[UIT BBIT€CHEHIE IOI/IO-
I[EHHBIX MUKPOITEMEHTOB MaKpOasie-

MeHTaMI.

C y4eTOoM OKOHYATeTbHOTO OOBeMa
9MI0Ta — 25 MJI U KOIMYeCTBa aficopOeH-
Ta — 0,2 I. CTelleH KOHLEHTPUPOBaHMUA
7151 HA3BAHHBIX BOJ] COCTAaBIIAET COCTBET-
crBerHo 40 u 120. Kaxoro - 160 3ako-
HOMEPHOTO BJITHUA THUJPOXMMIIECKOTO
TUIIA BOJBI U, C/IEfOBATETbHO OTHOCH-
TEILHOTO COJiep)KaHUs KaTHMOHOB,,. Tax-
e, KaK U abCOMIOTHOTO KONMMYECTBa
KaXJIOTO M3 HUX 3aMeTUTb He yAaercsd,
XOTS ITOJTHOCTbIO UTHOPUPOBATb 3TOT BO-
MPOC HENb3A.

Takym 06pa3oM, Ha OCHOBaHUMY IIOJTY-
9YEHHBIX 9KCIEPMMEHTA/NbHBIX pe3y/nTa-
TOB MOXKHO KOHCTaTpOBaTh, ATO aMQo-
mut AHKD - 2 npu pH ananusupyemoro
pacTBopa, paBHOM 2 -3, U KOINYECTBE
IIPOITYCKAaeMOJ BOZDI, paBHOM 5 -15 11 Ha
Ir. ajcopbeHTa, IO3BOJIAET C HaOONID-
1Ieil TOMHOCTON COpOMpPOBAaTh MUKPOI-
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Tabnuua 2.
Onpepensiemas B MeHeparbHOW Bofe KOHLEHTpaLys 3rIiEMEHTOB B 3aBMCUMOCTU OT
o6bema nponyckaemMow Yyepes agcopbeHT BoabI

3 | CopepxaHue anemeHToB 10-6 r/n

% Lixanty60 CamTtpenus

5 O6bem, n/r agcopbeHTa O61beMm, n/r agcop6eHTa

® |1 |5 [10 [15 |20 |25 1 |5 |10 |15 |20 |25
Cu?* |0 1,50 (3,50 |4,00 (2,10 2,00 2,00 |4,00 (450 (1,92 |1,50 1,00
crt |0 0,20 (0,20 |1,00 |0,70 0,50 1,00 (6,30 (8,33 {2,50 |2,00 0,70
NiZ* 1,00 [250 6,20 |10,10 |2,64 1,50 2,30 |6,00 {890 |7,32 |6,10 4,00
Mn2* |0 2,20 |3,10 [4,80 |3,00 2,50 1,80 2,50 (2,76 [1,80 [0,80 0,70
ca?t |0 0,20 (522 |140,0 |9,24 9,00 750 2,69 |3,25 (3,90 [39,00 |[54,50
Mg?* |0 6,90 |7,90 (3,60 |137,00 [140,00 |4,00 |3,00 (2,7 |549 |2550 |55,10

7eMeHTBI, ( He OblT OOHApY)XeH HM B Of-
HOI1 BOJie) U3 MUHEpPAIbHBIX BOJ U KOH-
LeHTpUPPOBaTh UX IIpu 3ToM B 40 -
120 pas.

L
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