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SOYUZ-AGRO LLC ON WATER TAKE -OFF FOR THE PURPOSES OF HYDROMELIORATION OF
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Abstract
In the framework ofhis work, the results of monitoring studies conducted by specialists of théBkantxv
Sea Scientific Center for Fisheries Research in Jansyember 2019 to study the species composition| and
abundance of ichthyoplankton and juvenile fish of the Nowiaky Canal within the boundaries of the
Gulkevichi District of the Krasnodar Territory in the place where Séygio LLC carries out water abstraction
for the purpose of land reclamation of agricultural lands.
As a result of research, species diversitg\iest studied, seasonal and annual abundance indices of ichthy-
oplankton and juvenile fish of the Novokubansky canal were obtained.
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SOURCES OF INFLUENCE OF THE PRIRAZDOMNAYA ICE ON ATMOSPHERIC AIR.
CALCULATION OF THE ABILITY OF THE ATMOSPHERE TO SELF -CLEANING IN THE AREA
OF THE BRAZZLOGO DEPOSIT
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Abstract
The articlediscusses the sources of air pollution in the areghef Prirazlomnoye field and the harmful
substances emitted by them. The types of fuel used on the offshore platform are described. The ability| of the at-
mosphere to selflean in the area ahe fidd was calculated.
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DEVELOPMENT OF A SANITARY PROTECTIVE AREA OF THE NEW PORT DEPOSIT AND
IDENTIFICATION OF CONTROL POINTS FOR SANITARY AND CHEMICAL INDICATORS
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Abstract
The article calculated the sanitary protection zone of the Novoportovskoye field. The arrangement of control
points for hdicators of atmospheric air, soil and bottom sediments, and water systems for the field is described
and presented on the map.
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Abstract

TheAuthors of this work conducted a study of Saibiting activity of probiotic bacteria metabolites. The
aim of our study was to study the biological activity of individual fractions of metabolites released by probiotic
bacteria of 3 strains of Enterococsdurans (B6480, B6363 and B6379) and two strains of Lactobacillus, which
are clinical isolates isolated from the microflora of healthy people.

Based on the data presented, it can be concluded that the metabolites of probiotic strains that pravide the
target activity may be of a peptide nature and vary greatly from strain to strain.
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Abstract

The article considers the role of visual metaphor in forming basic ideas about the biology of living things.
The role of visual metaphor in conceptual understanding is shown, and various examples are givemate |llu
different types of visual metaphors. The role of visual metaphor in representing the results of biotechrological
work, when it is possible to combine the properties of two different species in one organism, is noted. The meta-
phorical representationf new plant forms leads the reader to a deep understanding of the possibilities of trans-
genic and cisgenomic technologies.
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GRAIN CROPS IN JAPANESE PAINTING: HISTORY AND ARCHAEOGENETICS
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Abstract

The species diversity of cereal crops is consideretherbasis of visual analysis of Japanese paintings in
most of the Edo period. The forms of wheat and barley with dwarf growth are marked, the history of cprn and
other grain crops is shown. The presence of image databases allows you to find out tedgpasity of cultures
the time of introduction of new forms and assess the extent of distribution.
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Abstract

The authors determined the quantitative content of
oil field. The physica&chemical characteristics dfie separated hydrocarbons from oil sludge were studied. 5 new
formul ations have been developed for strengthening s
The test results showed that reinforced soils have strengths of M20 and M1€edbrismended to use ngw
reinforced soil compositions in the construction of a dirt road on the lower base layer or as an additional base
layer for the Ill, 1V, V categories of the road.
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Abstract

The article deals with the operation of unmanned aerial vehicles in the Arctic environmental monjitoring
system, describes and substantiates the use of fluorescent lidars and microbetgpectermeras suitable fqr
operdion in the Arctic conditions.
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Abstract

The article studies the variability of national currencies (tenge and ruble againdoliae) and the price of
a barrel of Brent oil using factor analysis.
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Abstract

It analyzes its own gravity and forced energy, analyzes the gravitational engines of life. It is shown that the
physical transforrations of gravity, the nature of the division of biological cells in living individuals are equivgalent
to the movement of bodies along an ellipse. We analyze in detail the forced wave feelings and mechanical move-
ments associated with rational and imaginatthinking, respectivelirhe nature of the controlled thermonuclegar
reaction of deuteron nuclei from the gravitational point of view is examined and its futility is shown. The ¢oncept
is introduced- gravitational energy, or living energy, a completegnndirection in science and technology. The
prospects for the development and use of gravitational energy in social life are analyzed.
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Abstract

The technology of obtaining polydisperse copper powders by electrolytic depdsitionsideredThe main
applications of these powders are presenbdethods for improving the quality and control of electrocrystalliza-
tion processes affecting the particle size distribution and chemical composition of the obtained powders are re-
vealed The properties of powders obtained from various (ammonia, sulfite, complex) electrolytes were studied.
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This article is devoted to the mathematical determination of the main parameters of an extruden auger,
namely, the optimum dimensions of diameter, clearance, transport angle, pitch of screw cutting, depth of channels
and their mutual influence on thperformance and pressure in the extruder itself during processing of thermo-
plastic materials. Also, for the first time in this work, tables with data of calculations are presented and graphs of
dependences on which the general influence of the main pmenoé the auger on the process of thermoplalstic
materials processing are shown.
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METHODS FOR FORMING PRECISION SURFACES OF A SPHERICAL FORM
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Abstract

The question of choosing a method of forming precision shells of a spherical shape, which ensures high
precision processing, is considered. The analysis ofstleting methods of forming surfaces of a spherical shape,
the method of electrical discharge machining and technological issues associated with achieving high precision
processing.
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Abstract

In the current articlethe main thermgphysical and dielectric parameters of the dried foodstuff have been
studied through the experimental methotlse marginal and average values of the mentioned units have| been
investigated, which enable to determine their domain of existerttéhe marginal numerical values.
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It is impossible tagain insight intothe scientific  which has been developed at the Russian Economics
justification of the drying processwithout the University named after G.V. Plekhan®his method
knowledge of thermghysical and dielectric character-enables to determine the dielectric properties of the
istics of the fruit and vegetable raw materials. Thed®od product, including the coefficienf specific die-
characteristics, particularly those characterizing the véectric lossed. In this case all experimentead to the
rieties of plant origin, uthergo changes to a certain ex-comparison of heating intensity of the experimental
tent during the period eamplepwitathetsande indicatmnof the didtdled evitey p me n t
and maturation. Depending on the atgohnical con- (reference variant) at the same time comparing the

ditions of cultivation and agrecological peculiaries ment i oned i ndi cators with the
some adjustments and new regulations should be aty, weight and fluctuating powgt,2].
plied for their dentification. The scientific experiments have been conducted in

The characteristic traits of the phenomena actimgh e mi cr o WHARE ,0vwehni cth has a p
in the field of high frequency are involved in theequal to 800 watts (W) and frequency equal to 2450
marginal terms of electrodynamics and solving thosklHz.
equations and identifying this or that characteristic  The mean specific active power for a certain
parameter sometimes dooms to feeluThe dielectric period has been calculated through tloilelLenz
parameters derived from those equations require vatiaw:
ous research methods, which vary together with the al-

teration of the object type. 0 n° v gpgt R IO 1)
In the domain of the high frequency power free WhereO isthe electromagnetic field tensd/m

wave, resonance, slewave, waveguide methods "Q the field frequencyHz,

arethe frguently applied measuring methods for 0 ithe specific powerWn?,

dielectric indicators. . R - is the coefficient of dielectric losses.
Among the aforementioned the resonance method The energy generated in the body volume is:

is the most common one which consists of coaxial, o Oy @)
rectangular and cylindrical methodg our experi-
ments we have used theComparative Express method,
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where m is the mass of the substarkgg,0- the dielectric losses coefficient on different factors when

thermal energygeneratedupon the impachigh fre- solving the(1) and(2) equationstogether.

quency power (HFR)aeTi s t he di famde r e Aheecientific expenreents fdr the determination

initial T; temperatures,@ the specific heat capacity of the coefficient of dielectric losses in the red pepper

(JkglK). have been conducted in conditions 80 % humidity.
Comparing the heating intensity of the experiThe experiments on identifying the relationss8fand

mental food product and the reference one (standat@mperature have beémplemented under the temper-

Q7Y fit becomes possible to derive the dependence 8fures ranging frord933 4 3 RK70Au)
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As we can see in the diagram of figure 1, th@epper) which results in tHew quantity ofthe total
dielectric losses coefficient has higher degece on liquid in the matter.
humidity, which means that in terms of energy In case of 15% 40% air humidityr” grows up
consumption the liquid available in the substancdue to the osmotic relations between the liquid and dry
during the dielectric heating process has a particulafiatters when the amount of the total liquid in the
significance; the dependence of dielectric lossesample increases.

coefficient on the humidity is accounted foultiple In case of 40%80% humidity R keeps on grow-
relations between the dry and liquid matters in thgng up to the 102 points, as it is shown in the diagram
pepper. of the figure 1. This is accounted for the liquid in the

So, in conditions of 7,0 %4.5,0% humdityR”-has  sample bound with the mechanical relations, as well as
got low values due to the adsorptive relations betwedor the increase of the liquid amount in the micro and
the liquid and dry matters of the observed object (reghacro capillaries.



{Colloquium

- journal

@ 3(55),2020 / TECHNICAL SCIENCE

55

Rand temperatures in conditions8sh, 45%and82% 3
air humidity. As we can see from the diagrams the irthermal diffusivity coefficient rof/sand the specific
t heahgapacitgat)/ (KokK¢{3].1 e a d s
The thermephysical characteristics of the red
pepper have been determined through the appropriate

cr

Figure2interprets the diagrams of the relations oto have the thermgphysical descriptors of the raw

ease of the

pepperds
in the coefficient of dielectric lossesdto the consid-
erable liquid evaporation from the drying foodstuff.

To provide the scientific justification of the drying devices.
process in the fruit and vegetable chips it is necessary The results are summed up in table

material thermal conductitycoefficienti awW/mlK,

to

Tablel
Thermo-physical parameters in pepper
Pepper samples
B} . . . W~88,02 W~9,17 %
The domain of temperatures| Measuring unit initial Final (after drying)
Thermal diffusivity coefficient U) m&s0
1 20 Ao 6, 81NO0, 6, 47N0, @
2 40 Ao 6,87 N | 0,04 6,53 N| 0,04
3 60 A 6,94 N | 0,04 6,58 N| 0,02
4 80 A 6,99 N | 0,04 6,64 N| 0,02
Thermal conductivity coefficiefit a\)//mLK
5 20 A 0,277 | N| 0,02]| 0,182 | N| 0,004
6 40 A 0282 | N|002]| 0,18 | N| 0,002
7 60 A 0,287 | N|002]| 0,190 | N| 0,002
8 80 A 0290 | N| 002]| 0,194 | N| 0,004
Thermal conductivity w/kglK
9 20 A 3778,15 | N | 0,05 | 2390,01 | N | 0,04
10 40 A N | 0,05 ]| 242252 | N| 0,04
11 60 A N | 0,05]| 2453,17 | N| 0,05
12 80 A N | 0,05 ]| 2487,02 | N| 0,05
13 Density } ) Kg/m3 1076,4 1175,2

In the result of the conducted experimental re-

>=0,0000LT?=6999, 178 ;

searches we have derived the following data for the red  7.Initial thermal diffusivity coefficient

t he

R

R

decr e

R

pepper: U = 0, 003EB=1099 6, 75 ;
1lPepper &s i nWtB8&0R%humi di8&Fialthermal diffusivity coefficient:
2Peppero6s f Wrdl7%umidityd = 0, 002L°FE09986, 415
3Pepperds initial heat c/Asp eesult df gxperimental researchsbere the
¢ =1, 3 8&51:R=0094 red pepper has served as a study object (&), B has
4Pepper d6s final :speci fheen ploed that tha gependericg of thepmgsical
4=1, 608 L 230999 3751; R parameters on the temperature for the mentioned food
5Pepper 6s initial t her sudflofplard origiuis linéarBesides, atomgenithfthec i e nt
= 0,0001L%=09960, 272 ; tdmperature increase all investigated thephgsical
6Pepperbés final t h e r mapararoeters drawcup aswellt(fggs5).c oef f i ci ent :
a 7,50
" O -Fresh
EA 7,10 2l
8 L o &—a—a——9
z| 670 —
S [f—e—i——1f} =
gl 630
9
£l 590
&
5,50
0 20 40 60 80 100
> T

”
Temperature of the substance

Fg. 3The dependence of thermal diffusivity coefficient of red pepper on temperature in the humidity conditions of
W=88,3%andwW=9,17 %0Oi fresh fruit:y = 0,003x + 6,75; R=0,998;1 idried fruit: y = 0,002 x + 6,415; R

= 0,998
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Fg. 4. The dependence of thermal conductivity coefficient of red pepper on temperatuteiimittiey condi-
tions ofW=88,3 %andW=9,17 %0i fresh fruit: y = 0,000 x + 0,272; &= 0,996;
T dried fruit: y = 0,000 x + 0, 178; R= 0,999

4000,0
c l———e—- —— ,__9_—J>
A 3700,0
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Fg. 5The dependence of specific heat capacity coefficient of red pepper on temperature in the humidity condi-
tions ofWw=88,3 %andW=9,17 % o- fresh fruit:y = 1,385 x + 3751; R= 0,994;
T dried fruit: y = 1,608 x + 2375; R= 0,999

In the result of the scientific research it has beett Drying Technologyi 2011,7 vol. 29,7 pp. 6521
found out that the thermphysical properties related to 660.
the temperature are characterized by the linear proper- 3. Manish Dak, N.K. Pareekffective moisture
ties. Along with the temperature increase the thermdiffusivity ofpomegranate arils undergoing micro-
physical propdres of the experimental sample grow upwavevacuum drying Manish Dak, N.K.Pareek //Jour-
as well[4]. nal of Food Engineering. Vol. 122.7 February 2014,
References T pp. 117121,
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Abstract
The article substantiates a method for determining the effective engine power based on the steady speed of
the crankshaft when used as a load by the main hydraulic system afdtoe in the maximum fuel supply mode.
The theoretical dependence of the effective power of the engine on the load parameters of the tractor hydraulic
system is obtained, which allows determining the effective power of the engine when creating a bime, Wit
10% of the rated power of the engine, in particular by using the standard hydraulic system of the tractor.
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Abstract

When creating autonomous systems for mobile robots, it is importastiatiolish their automatic orientation,
positioning and navigation relative to an unknown environment. The article presents the existing control |systems
for mobile robots, highlights their main capabilities and considers the positive and negative sidekl.differ-
ent types of management were also considered, which were divided into three stages.
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Abstract

The article presents an analysis of existing mobile robots, as well as their classification. The main tasks that
robots must perforrare listed, as well as the technical characteristics that they must possess in order to achieve
the main tasks. The design and technical advantages and disadvantages of robots with different types of ground
moving devices are listed.
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THREE-PHASE 6 KV NETWORK MODEL WITH TRANSFORMERS ZNOL -6.
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Abstrad
An experimental determation was made of the magnetization characteristics of voltage transformers|of the
ZNOL-6 type in a wide range of inductions. The measurement results were used in the work for the numerical
simulation of these transformers.

sdzs yj or jls ez tcldi@lsHBlOL dzOvY dBsHjdz2 Milkd, yYyombspslso t©OL
Ldgj e jIsde O, MyddazdscttOdidr d&Oftwyjddy d kst O.
Keywordstransformer, thregophase network model, discharge frequency, capacitance, electric power [ndus-
try, voltage and current waveforms.

vtej nWOL dz2OV BtsH j dz2 ] Is dic OB LISl ¢ jlsstdsO del sued Mistsis § , fs Gl
BOlststcOdzd6 11 [ dz02 H | dzdz@ 2020 Y@dglstsls© BEZH jIs wWod

1 0 tedfm. 1 fcdojH] 20O MiEsGO Jdzfmdzlze & O©@dgEwzd fiEHE 2, 9L
Yyd MMO tOLWHO ftej Ho Otsd Is jdad | dztlz frls@t@ Wy jo dedztss? W jj deQetisfiply d 5 dzO dzf
dz0 d3tsH j dz! U116 . sdfisO QuUdz' des Bsls €20 gy ME 2 IssysSd Litej ddvw,
Nddedw JBSBsMmisd, LOHO9 O] i3z 51  Hza®@ IO @k §f dzjud®MisisBded -€ tsdzj B C
mdls Mmilsj § j dz dzOfmr h-§ dad W dz@xeae detdzd Is1 o[ C sdzlsztcj , Ids OeCts LEAGEEY - 5 dz0O
dzts § L dzOyJ ded § H d ddOdizaf dztg fiplgsfids +  dfigls1@eCd dzd L Oydd W j tetetstej L tsd
1 OyOd dzO% HddzOdsd Uj MS OV deeH &8 6 bz D dath i Is € tc @fls dzr BO W jte-ts d37 h dzj dac
ddj JjBSsMisd (OSY] LOH@O] Bsj fod Lo Olsj dzj ds)
SftejHjdvsls dOyOd dgzy yOfmbssllk §jtoj icHdsct ftf-
yd Mmo. 1 Mmdzkzyoj d&odkdydw o Mrnjdj dMmstsyddcO (djtecdd,

powergul o

o
-]
j 1 g
Continuou C1 ZNOLE_1685_A
o

-

-

{dmt Oy sd@¥ j @ StcOL oV H dafs ¢ EBREHSjdAR'Z O J8BLfsdn sy [ ]

| MRk wdh. 1 Brdd fEsgyy édz,zuas@f@qu Lt,scaaddwdsogdzquq
fddshlsd @OYOd dats? uOfnlsis}aZd-tGOqL Ht,g l%ls BLB QUL gd .

J BECsMisdn HAMO W ded 2 dzOYOdz' datsG, f5 dzOtI dz@ 0¢ &
jaCshisd. ) Sdzyj dd j wOMylsd) o%ésfrj; Jq%‘% d3 d
fls@o dzj &z 2O tedf. 2. [om?FqlsSr Jsdz%&qu q‘%éé%ﬁ detzr 4" Ly ot O3t O dzdz”
T 0L dzd ydy R afed Bl s BsHM EZyjlbsd l]’tslsc;tsl ©Z0 dzO O & dzd 1

sdodzj dedj s sBdBSISSd 11, L OHOdzdz ¢
dets 32Oy J ded & 385 [ 3.



72 TECHNICAL SCIENCE/ (Colloquium - journal @t 3(55),2020

-0 -4UHp C y4ETOM Pmu " RBH=1 Om |

]
=7 [

- - 4U”pm cyswerom P 1R =385 0m| |

A ; M
—4UNpm Ge3 yuéra notepb 1
|

- .SU“Dm C y48TOM Pnu " RBH—1 Om ||

o 3Unum cysérom P 1R, =385 Om| |

—3, 0 He3 yuéta noTepb ]
-0 -ZUW:n cysetom P n R, =1 0m ‘ [
150 - e ZU..pm. cyserom P uR_ =385 Ou;'j

_ZU..p.;; Ge3 yyéra notepb
-0 - UHW C yHETOM Pn“. " RBH=1 Om |
wheU o CyueTOM P n R, =385 0Mm |

HpD
—_— Uum3 6ea y4éra noreps

7

.y

/
z’,/ﬁ

I

100

50

10°® 108 107 10 10°

tdMm. 2. 10sdmdEshs! &OYOd ds?2 YOMEskk @GOYGMH G ¢ RS GO
dzdv d0 j &BECtsMmisd d JYy L dOyd ddv.

o dzdujdedj L d2OUj dzd v | dDENB  daf v EssE g fAdmisa ddf ko j dzduj
isteibdul D%y idd § Bas o Of ] Hifiddat " 20y Ot dzfs dzd WOdRd'S s |
Jdzdj dzOyOdz' des?2 YOMmistsis’ L Otz Oy 2 f j ) g e ugpdefj § etsyd M
Of oWy jdzdV LOGWHO J&RStsMisd,) s@ | dzdzf dggf H € ac@dzts i3y dRs Y dots
Ol , ftedoatsHdls ¢ ko] ddyy dafs OdgDAPD dast® L dgryfidsssiisls d o 5L dzd
JtejratHdsets ftesyj MMO o fdzjsHdPsiaimddj o8 tHdizsj teg Mlzs B § H36 5 OMIstsIs
Ofmr h jddw d&tsHjdzd vy d bkdjld BQuslk] dOydddlz fiasPHftcdd sO
d dePuizi M ¢ 52 dqdzH 2C Isd o desisdits ¢ €20 BOH gadzytf 58 © Geda v W jRActostc j L 5 dz
edf. 2). vujlb ftlsjt! dOBEBOEHGLdks DddY s cd sutdsHOpld O L
Bjdzt " jded¥ dzOYUOdz dzs?2 Y Offlstwlesj C &iptzfisijls df S - & Os-C  yd fdzj d
Stesets kdjd@ " jddvw §ted f wixfed - {Opuly lssdzCieO st jdds e tdnj Isd  f 6,

Breaker

ZNOLE_1685_A

-
:
e
g
b
)
]
=
{
.
.
»
|

B)s TP\ B wm— -]
EA
R_source_B ZNOLS_1685_B
b at(S)e a TN\ e fy — -
EB
R_scurce C ZNOLB_1685_C |
.
@) TR g |
EC i

:
T
i1
=+

tdfm. 3. tOMujlsdow d&sH] stcj A6 Oa dAfs® s dig G aBysemsS il mMo we |



{Colloquium - journal

@ 3(55),2020 / TECHNICAL SCIENCE

73

10 tedfm. 4 d 5 ftedejH,ds

Limfjteddj desOdz d&" §

OMmud b

Bslstd 11 btcOdmW StodBlgst®a dgsi2f [j BEsMisd CW = 240dsn .
15 A 6
4
AN 2
aq __/\ A}\ A\ Ny J;,JL,VATE
K a/ NN < | I
-10 L lvr' 4 | v
428 43 432 434 436 438 44 D428 43 432 434 436 438 44
AT ] . e
15 "
10 (\ ﬂ P ~ : i F
. AN ANA < b
= \ \':: I 'l .‘/,»" & I N
-5 J| v/ ./ \// 2 }
-10 U % \ V -4
15 % :
4 28 43 4 32 4 34 438 4138 44 4 78 412 4 32 4 34 4 38 4738 44
tLc f,c
b e — FKCNEPUMEHT
10 i n /"I —— pacuer
5 A\ ' { 2 f
‘e&_. 0 ','/}l %H /:" )' ﬁ: Il jll—'{ '\’l/ =] n_——_—JL AL \Y 8 ]
S 'thﬁd\v'b T2 V v
-10 - 4
e 428 43 432 434 436 438 44 4 428 43 432 434 436 438 44
t.c fc
tdfm. 4. CCMfijteddsi delsOdz! dz" |  tOMmMudlsder J thyd dzdsc tcod
1l btOt®lsstets6 (CYf[f/ = 240 deaan, RI1 = 385 [ &) .
25 15

10
< < ‘I‘ ‘ " |'
E S ”T'TH%W

i

N
R

-10
AL 5 55 6
¢
15 - IMCNEPUMENT
10 MOAENL
& 5
2
oo T 5 55 6 T B 55 6
{.c f,c
tdfm. 5. (C¢Mfjteddyj delsOdzr dz" | d tOMmujlsder | BMyd dzdasc tcOd
1T beodhM steBOBsEEY F1 240 dAn, Rl = 1 [ &) .
O ZOdZdL thydddscteodd ¢ G fosdfud,! sy it sd@Bus@dz Bs H § dzd e Ol
ZOv MlsOHdW W jttestj L fsdzO dzifsdatdests dfOs tsisytg Al sy G Isisftds dzO f tow 3 j
dIsmw M Attesh j?2 Issydasmis! sdzw yfdtald dfj HejdetsO dz" s yjj A& &Oy Odz' dz'

Gsets §jedsHO fsd h dzj dedz 2 YOMissisr .

Y Hjdd] BINHE _ .

flsOdztse dIsfw dzj § tedj dzdzj d3ts  Bifgdsd” oc3. € 1 o
{ Ofdalzs  BsH j dz

fiteoks ByjtejH! fkisjd yilko wo dj ddV

dzj 5B n BHafdBisdzd21s 5 § gt liz'dz! S @ Is T

[ Odzj § t.Of-

LOMUd sd3 { @L OBhsflsjOezd3] dBfup) o das?  EHj

fetso jHjdr tOMYSlsr
©LOMYj 5O fi

cdmlsjtejLdmo.



74 TECHNICAL SCIENCE/ (Colloquium - journal @t 3(55),2020

ted d3j dzls Odz! dz' 3 tsfyyd dzdzts ¢ toc © 3R Sal3oeider Flexttic Cafjef BashmiGudzNo. 190.

dzsj] tOmMatsyHjddd ] L kdz IsGé&rgresondzce //fSthneidés E&lecirits 1998tc d d3d -

dzv Is!  d3tsH j dz Hdzv OdzOdzd L O, &G se - sHEBSC BOA dffytsg gy oL dz

Mtse j toh j dzfylsipusjolsoddim(?] deoH j dzdh j fls o 5o Godedej LWsjd® dzif© o yjfwn M
ugdd3 dzj B dejd, t6OMYJd s ded bsdz sy cfiztsciLOg jdsscRls jfipie jdejdsd w1/ /

tOLWYHO JiEsMmisd Lo tdddd df sdiksy kY | Clstecshlzs 201 4.

sy Sz dOyode dz' = yYOfmistsls € &EzPEc® ded Rorial dh Fdsreres@nancedyt67th

Ndls dmfsd L se Ols! Mw o O dZdadl LConferenicds forsReqtectitedE®@idgmERyitkers,

Mrddk d Hftod ©OLtOBBISS | Is@legesStaddzdR 31 Mar3Aprf 201 APIsqi &204-

dz2" &5 EMmls Odidg Sy, 3" fds H dzv  ff tesB.g 6l .d D@sEHBNMECOW, [. ¢. [ Oflsj ¢

toj L sdzOdzmdzr = Mo ts2Mmise IstcOdizhf SikRO gl ts B Z3QECH MW YO tow ¥ § dzd W

dzdvw Ctdstesdy dLsdvYydd. ftoddgd dai dedw // 1 sesfmisd Cdzj Clstcts!
s M dMfsd LEzj Bs?2 ddlks jtigolrztc'] Of Isj o . RfMMdzj Hise Odzd §
11 .1 . 4J dzd o Odzts o . R ) dz@ dzls f © glzf 5 dz@ defpde'sdc | B iSO dzMW sStc B3OS s t6

dZzOdzidzr = Ctsdzj B Odzd?2 o o tsL HHzfipfy jrto R Usfvwe &G Bt S GRhdergH diz u j d

dzd tcts 9 O dzdzts 2 dzj 2 IstcOdzt & MHO @] Bkt i § 82" GO // | ot

stc@lizs tc BOIsstc OB dzOf tow 3 j ded W  7.sH f iy ) jstOHARFPC CzQ fifts-¢. [ Off Isj ¢

dMm& Oddy Ekujdes?2 Mis ] ded dff QdzHsoeCRMEN ks BO G ) M) YaPd tow 3 j dad W

oS // ¢fOIsdlsr, 2003. ftoedd3d dzgjd dedvw [/ / 1 sBotsMmisd Cdzj CIstets|

fwBBO® d.R.,

JdzjBBYg R. .

| sdgyOtetse [ . o.
1 OydsdzOdz! jdarse Odsfijfiglzz MC d2 Edzedo j emdls

b1 ¢/ RY veautfvuld tr4VfREJIPLVRC ©#RUMISCADL [ B [ dzZR1 3

Ryabov S.1.,
Glebov I.A.,
Goncharov E.S.

ANALYSIS OF THE CONTROL DEVICE OF A SYNCHRONOUS MACHINE IN PSCAD.
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Abstract

The work is devoted to the analysis of the control device of a synchronous machine using the PSCAD software
package.
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ANALYSIS OF TOOLS FOR THE SIMULATION OF DIGITAL EXCHANGE.
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Abstract

Thework is devoted to the analysis of digital exchange in automated control systems for electrical equipment
(ACS IT) according to IE€1850.
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No. Time Source Destination Protocol Length Info

# Frame 478: 163 bytes on wire (1304 bits), 163 bytes captured (1304 bits) on interface 0
# Ethernet II, Src: AsustekC_db:e2:4a (20:cf:30:db:e2:4a), Dst: Iec-Tc57_01:00:00 (01:0c:cd:01:00:00)
= GOOSE
APPID: 0x0002 (2)
Length: 149
Reserved 1: 0x8000 (32768)
Reserved 2: 0x0000 (0)
= goosePdu
gocbRef: WAGO61850ServerLogicalbevice/LLNOSGOSGCB_0
timeAllowedtoLive: 16000
datset: WAGO61850ServerLogicalDevice/LLNOSDataset_1
goID: GoCBRefl
T: Jan 14, 2016 08:19:41.996370077 UTC
StNum: 2
sgNum: 10305
test: True
confrev: 0
ndsCom: True
numDatSetentries: 1
allpata: 1 item
pata: bit-string (4)
padding: 6
bit-string: 80

© ™ Noaxmouenme no nox: w: <live ca... | Packets: 523 - Displaved: 11 21%) Profile: Default
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AN EXPERIMENTAL - MEASURING COMPLEX FOR CREATING CHARGED AEROSOL
FORMATIONS AND STUDYING DISCHARGES FROM THEM.
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Abstract

A review of the experimentaheasuring complex for the creation of aerosol formations and research|from
them is presented.
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A REVIEW OF CURRENT METHODS FOR DIAGNOSING ELECTRICAL INSULATION.
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Abstract
Thework is devoted to a review of modern diagnostic methods for insulation of electrical equipment.|Thanks
to the use of modern methodsdiagnosing insulation of electrical equipment, it is possible to determine not only
the technical condition of the object of study, but also to localize the existing problem areas, to assess the degree
of aging of the insulation and the residual resourtelectrical equipment.
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PLACEMENT OF LIGHTNING RODS ON THE TERRITORY OF THE OUTDOOR SWITCHGEAR
TO PROTECT THE ELECTRICAL EQUIPMENT OF THE OUTDOOR SWITCHGEAR FROM
DIRECT LIGHTNING STRIKES, DETERMINATION OF THEIR MINIMUM REQUIRED NUMBER
AND HEIGHT.
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Abstract

A calculation was made with a detailed description of the placement of lightning conductors on the territory
of the outdoor switchgear to protect the electrical equipment of the outdoor switchgear from direct lightning
strikes, determining their minimurequired number and height.
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Keywords:electric discharge, lightning conductor, probability of lightning breaking, pribdd& zone, out-
door switchgear.
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SCHEME AND PRINCIPLE OF OPERATION OF CHARGED AEROSOL GENERATORS.
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Abstract
The work provides a description of the charged aerosol generator, a description of its action, as well as the
requirements for the design and parameters of the charged aerosol generators.
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Abstract

This article will cover two types of smart home automation systems: wireless and wired, as thelr
advantages and disadvantages.
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Abstract

With the advent of new technologies and capabilities, scientific progress has reached the stage when ordinary
cars for us on the internal combustion engine (internal combustion engine) are slowly fading into the background,
giving way to environentally friendly cars, they are electric cars. This article will consider an example of new
technologies and capabilities that will simplify the life of consumers and make it more economical and safe.
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Abstract
The article deals with the problem of forming a comprehergideveloped specialists in engineering and
analyses the place of the humanities in the formation of common cultural competences of students during the
transformation period of the higher eduicat system.
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THE USE OF BIOENGINEERING IN THE CREATION OF PROGRAMMABLE LIVING
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Abstract

The paper considers a specific study of scientists fhenUniversity of Vermont and Tufts University, who
managed to create artificial organisms from living cells that can be manipulated like robots.

sdzs yd or jUWNIzsr @tsd dgy j dzj edw, CMmjdetsBslsr, ftesctcOBBJetso Od
Key words UVM, bioengineeringxenobots, programming, living cell.

s sdzOdzH O Eyd dzr = fJtcjtc@®ipptsjsispdzd &® Is tsitefror jdzj dBselzls fH j
Cdzj BEd dzj Isdyd m&d?2 BOIs j tcd DA tdfsdk)Cids, B difj i) 2 Lfgzs € Oy j Mise j dac
L 3Btcdsdeso i dzvfgtk € @dzO | ¢ 5 frps | fpsfalyj e Rdzdfslzd tcOH JsOCIsd o desG s
dztseo " j Wstods' Ny duL dzd . [ Odzdzt3g € & Hgz@dsB &0 e & Juelfj- OdzOn, By
dzts?2 o i3d dzdzddllgjj etz ¥ BEH QL W H LLSDHEEUS MM jdBQ -dzad = dzOdzj sO d Olsj
Hoadyjded] & CtdeStejsdats? ygdzyh j f.jtoj desfy tcOL dzd y dats 2
ftsdzj L dzts 2 ZzOctlzL ¢ Iz, 2O ted d3f b H d dzfzO G fif) iz alz] o Iz € Is Is tistists O dzd L d3C
dzj sB R BHJ RS HsMisOoa dIs 9 U J sHfist® jj Hujj dnjlsdzdats jiz 3 jfisj dg® st tetslsw ) j ded
odzzlsted f Oydj dzls©O, ftsish ' de®yd e hls Gdzdgin jdeddlsfO §LOQte(ts 3y H j dzd W
J dzls O ds. Mlso©. 1 O HOdzdzr 2 dBtsd3zd dzls 6 J dzd Is( -

1 digdej degd® [N 20 1 tsdze @d @, {fipt jswdeQ diafsih 14 @y @iz dzdz’ (RO A @etss@S
Cssf ' s Isjtede B Isjrdesdzsedv dsjde, toibB e B Hztzf &) dMC MMise j dade
vdzde jtemdlsjlsj 1 jtedssdals O, Cifsdssddd d2r Bortallz usdakogd dz @ L esipslzj v dzd |
CsotsHdljdzj 2 dzseotsets o fMmMdzy ¢ 5k ©dztf 5 tc dg'O ddslg O Sy jodgtdpls dzr 7 % d -
Bld Ists degser J ydor j d&OM ddz 1 Mz yldedz)y ¢ b sz SR & MWy
dzd btOHJydBdadzy B tetsB 5ls ts d3f btz te Cofta gty frflsislg' takgtztsens] HoE® fls j 6§ De
Ndotslsde n. (s dzts od 526 O oA Advansad Conputig Cor e Ctsd3OdzH O, ¢
J B 2 BtcOddL kK. Yyow eojHEkMNjets Ooalstt® d HSIsSEO

[ Odzdz' | SMj dzseslsT B dzd d fpOE dzOB tsds OdzD dzOts deplry d 5 dzdz’ 2 O dzg
fijteCtslBf! slsjtej © UVM, O dzP¥sj g fipsg te®@Ac d dzlfftdeas Isfjtets j CIstso
Misdtetso Odg Bdtsdzse O o uvdeddjeyYfgjlsyp " GOtkdaMO. OI&G Oy, {t
B3dzj dzdzd MO [ O2CdZO0 [ jod dOmdB G esseY " fgejnodyjddi o
YJ delstetsds tej ¢ j dzgj eOlsd o dets?2 pdefftiftztgtf J e s o fjtrzs @ d fpd@ss © MmtsB
odlsdw o uvOWIMmj, ddls O datbrihRsigfsEzjdEls jdadiclz j &3 = Cdzi ssC o B ]
Mot oL By d o fsdjL d 7 ffldodekdsHgd®Rj 2 df Y s’ B dzO. 1 s



{Colloquium - journal @t 3(55),2020 / TECHNICAL SCIENCE 97

cOBtslsOdzd, wkzCsotsHMsobkwmb®s @& Bdlstztd NMEEOEE &Odg dedii §tod
BdsWdLdS ) bets, Ykt &scigigsmjjdaPists o Gdsdy CF G, jdixfil ffeodlssugjdes
fMjttHYO dvekhed, Risegizdtzdfffjigds jce Ols! 1k HT ek o COYj
St OdzdL &3 B dzd Mtk teOdzj dz'lz il jt5 Wafshe jsdz' 1§, j tooj diststdy G tagjBdEYj C s ©. 1
COS dzjzrnOydz j ftetsj Clsr B Csd3tisilsHBldajst dprdl . dz®@ sz M@y dz" 7 M
dzj LOoadMdd3r n fsetdss OGBSO zd ylsot@dE kH Odsh!

ZOdetsdzj j fjtemifjShdedy j DY fpMedztz? &z ©¢ 6OL 6P t5dzC s o Odzd *

Hdzw IsjMmisdtetse Odad W . GOded L G3s®  H dz'O o didts P dzdzjsTls O € d  dzj

1 Bdzj § L Hdd dmfr sOdzd ¥ f s O L & ,tc O Isudstas

ozt fr Cij desB Slsts o M smtse daL [ B Y ji Bigsaifs dddsdnwts o Pezdztsy oS5 6 6O
Ctkzelk, bBdiOv ctOdkzd o daf] dals & Qgzs dats § tﬂsgsi]tssq’J i sdz- ¢ . R
sOdedets dazd X j Ctdzdzj Slsdo dzs. ¢ to§ & GigsCaeyiyeefsz B'sitAh pv, 20
ftsmistets§ dzr f e jtmMisdj &3 Mo yd dzlste § ls;dzo 1{!51513r

urs: 0014
HBdzZEdi3SC B . °.
szHj dzls W80 KHzdeMDj Is O Uteq’deOHdzst d dz
ZMSd2 eMmMkzuOmlse j dzdzr 2 kdedo j tefydls
ddelstsdzd OHd s . & .
dlsHjdzls 2 CktemMO WOSCEd IsjlsO ftd¢d
skBOdMS d?2 ctfmMkzHOtMmise jdedz" 2 Ekdedo j tedls

stso Oz [ . R.

szHjdzls 2 € [ztefif @ik QO dEEIR] 5@z & tc &30 I
dzfn

d HJ

sks O Cd?2 cecsmMkzHOmlse jdader 2 Edzdo j tefdls

1dloc T flrudev? vivr 1L foredtrtELIOVRC fRSESL R 1O

rRrsfdgvem Jresfrvosvr3f, JR{uefIfreuvRrf{Z] w) fuli ][]
Solomko D.S.

3rd year student of the Faculty of Appliedormatics
Kuban State Agrarian University
Antoniadi K.S.
2nd year student of the Faculty of Applied Informatics
Kuban State Agrarian University
Koval Ol.
2nd year student of the Faculty of Applied Informatics
Kuban State Agrarian University

A NEW OPPORTUNITY TO ACCURATELY MANEUVER MICRO AND NANO OBJECTS IN
LIQUIDS IN A NON -CONTACT, BIOCOMPATIBLE WAY.
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Abstract

The paper considers the possibility of precise maneuvering of micro and nanoobjects in liquids in| a non
contact, biocompatible way.
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VISBREAKING: NEW TRENDS AND TECHNOLOGIES
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Abstract

This articlepresents features of visbreaking as the most promising process for the deep processing of heavy
oil residues to date. The main ways to improve this process are presented: there are the technologies used both
abroad and at domestic visbreaking units. Methfaat initiating the visbreaking process with the aim of increasing
the depth of oil refining are described. The advantages and disadvantages of using various methods of|intensifi-
cation of the visbreaking process are reflected.
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INCREASING THE EFFICIENCY OF HEAT EXCHANGERS BY USING PROFILE TWIS TED
TUBES
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Abstract

The main idea of our scientific work is to present common General data onitiienejf of using profilg
twisted tubes (HTP) in the heat exchanger of a steam turbine installation( PTU): the apparatus of the feed water
regenerative heating system, condensers, network heaters, oil coolers, includingwidéi@and auxiliary hea
exchangers of thermal power plants.
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Abstract

The article discusses the American, European and Japanese approaches to the methodology of designing,
developing and implementing ERP systems, project management stasuddrds PMBOK, PRINCE2 and P2M,
as well as their interaction with other standards and project management methodologies.
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Abstract
Although the use of recycled concrete aggregate (RCA) as coarse aggregate in conceetasiixereased
significantly over the past decades, problems with its structural characteristics antetom¢pehavior continug
to impede its widespread use, especially for structural purposes. Given that RCA is a composite material gonsisting
of initial primary aggregates (OVA) and residual mortar (RM), it has been found that taking RM as parf of the
total mortar volume into RCA concrete construction can improve its mechanical and strength properties. However,
there is a lack of information on the effeétRCA source / quality on the fresh and hardened conditions of RCA
concrete. This paper presents the experimental (i.e., chemical, mechanical, ashesiroictive) characterization
of RCA mixtures from various sources. The results show that RCA cocenebe considered for structural ap-
plications, as it can meet fresh and hardened performance targets. Finally, a quality control protocol is proposed
to assess the suitability of RCA sources for use in structures.
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Abstract

The approaches to the development of modeling processes for the use of polgarplioa materials in the
purification of natural and industrial waters of industrial enterprises from pollutants are determined.
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CONCEPTS OF BUILDING A MACROMODE OF MULTI -STAGE PROCESS

Abstract:

The issues of building a macro and micro model wiudtistage process are considered using the decompo-

sition method, dividing the general technological system into interconnected control loops. A procedure

structing an integrated macro model of a multistage process using a system of material éqletizms for each

control loop, a tweevel mathematical model of a complex multistage system, developing principles for m
and systematizing element models, the degree of aggregation, in general, controlling the technological p
of a mateial resource, calculating the schemes is reduced to solving a system of algebraic equations,
technological scheme processing of a material resource, the procedure for constructing an integrate
model multistage process (SME).

A modern technolgical scheme for processing material resources cannot be carried out without ret
circulating products when the product from subsequent nodes is sent for revision to the head of the tech
scheme. The procedure for constructing an integratadronmodel of SME s at two stages is considered; a
first stage of modeling, a macro model is constructed for the entire process, determined using only the i
output parameters of individual contours.

At the second stage, the micro modélugt for individual local subsystems of the SME s in accordance
the principle of decomposition. The task is to find the optimal solutions to the original mathematical m
interconnecting conditionally optimal solutions of individual models,eth a comparison of various formal d

for con-

pbdeling

roperties
modern
i macro

urning
nological
the
nput and

with
pdel by
e_

composition methods is performed according to previously determined criteria and on this basis the most prefer-

able is chosen.
When modeling multidimensional systems, one has to operate with various factors that éigere diffts of
measurement.

Therefore, it is advisable to determine the dimensionless mathematical model, since it is easily analyzed. The

use of the latest mathematical modeling tools and modern methods of the flexible equation mainly deter
progpects of such studies.

mines the

Keywords multi-stage process, decomposition, aggregation, simulated object, material balance equations,

integrated macro and micro models, material resource.

I. INTRODUCTION the inherent features of mathematical modeling of SME

S.

When creating SME s that allow itatensify pro- The first group of discreteontinuous SME mod-
cesses and increase production efficiency, one of tleding features is related to the special quality of these

most bottlenecks is the issue of modeling. At the sansystems, flexibilitythe second to the high complexi

ty

time, the structure and accuracy of a mathematicaf the modeling process, due to the large variety of el-
model largely determines the effectiveness of the entiements and options for their integration, as well as the

management system of an &M inclusion in consideration when modeling a large num-
Often, models act as integrating elements of corpber of different types of elements whose coordination
trol systems, combining and processing is a prerequisite for the organization of interaction ele-

information coming from various subsystems oiments.

control systems in order to obtain analytical and fore-  The third group of features is associated with high

cast data from the operation of the control responsibility and laboriousness of the SME modeling
process.
object. The qualityof such models their ade- The complexity of discreteontinuous SME s as

quacy, completeness, efficiency, largely determines tlubjects of modeling is due to amber of objective fac-

level and quality of control of the object as a whole. tors, including the heterogeneity of the medium,

the

Multistage processes are complex modeling sy$eterogeneity of the material on various grounds (size,
tems, the analysis of the dynamics of operation and tkbape, mineral composition of particles), the complex-
synthesis of optnal solutions of which are possible inity of the interaction of various physahemical factors
real situations only on the basis of the use of computar the productn process. As a result, each technologi-
technology. Therefore, the spectrum of requirementsal operation has a different degree of influence on the
associated with the machine orientation of the modefmal results of the TP, therefore in the SME manage-
is presented to the simulation methods, with the possiient system there are separate control loops of techno-
bility of using them in the tasks of a comprehensivéogical areas with a certain number of input and outp
analysis of the functioning of a multistage system anohaterial and information flows. The outlined contours
the synthesis of a flexible control system. In largean be viewed independently of the rest of the SME s
terms, this part of the requirement is as follows: modwand it is necessary to develop control and identification
larity, hierarchy, whether the form isbaidge, machine algorithms for them. For each office, its mathematical

orientation and versatility. This circumstance is due to
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model is built, goals, manageméeasks and technolog- where m is the number of subsystems allocated
ical constraints imposed on the management procesten building an integrated macro mod&: coeffi-
are formulated. cient associated with the structural properties of the
Building a unified mathematical model of a com-system [4].
plex multistage production system as a whole is impos- Themathematical model of a multistage process is
sible because of the muftictor, multicriteria and a set of operators (systems of equations) that reflect the
complexity of is operation. In these cases, it is necesnodels of individual local subsystems and circuits, i.e.
sary to decompose the modeled object into a finite nurthhe process model follows from the mathematical de-
ber of subsystems, preserving the connections betwesaription of the technological operationsalved in the
the subsystems that ensure that the interaction of theocess. Regardless of the nature of the technological
subsystems is taken into account. scheme and the devices used, the type of material re-
The procedure fopartitioning subsystems contin- source and its quality for each of its contour and the
ues until such subsystems are obtained that, under thkole process, the law of material balance for the over-
conditions of the problem under consideration, will ball product and its compents is valid.
considered fairly simple and convenient for direct In [6-7]itis noted that to control the technological
mathematical description, reflecting the properties grocess of researching the properties of a material re-
any one ass of phenomena [Z4]. These subsys- source, it is necessary to know the qualitative and quan-
tems, not subject to further dismemberment, are callgilative characteristics of each type of product obtained
elements of a complex system. according to théechnological scheme. Such a determi-
When choosing a mathematical apparatus thattion is made on the basis of the balance calculation
forms the basis for modeling, an important role isfthe schemes, which is reduced to identifying the dis-
played by the characteristic propestief this class of tribution of the material resource received in the pro-
systems, its elements, their interconnection and interagess and its constituent components along the branches
tion. of the scheme. In mathematical terms, the balance cal-
A mathematical model of a complex multistageculation of schemes is reduced to solving a system of
system consists of mathematical models of elementdgebraic equations. For each circuit circuit, you can
and a mathematical model of interaction between elesake the following balance equations for the mass of

ments [3, 4, 20]. the product [1,2,4].
The compleity of building and using optimiza-
tion models in managing SME s lies in the fact that, r roh

firstly, the introduction of optimization models will oc-
cur under the conditions of the current CU control sys-

tems, secondly, the main processes of a multistage sys- Q plf;ﬂ

temare continuousliscrete and continuous and third, i phQ Ko}

nontinearity is characteristic of many of them18]. and mass balance of ego components
Difficulties associated with the diversity of the

composition of management tasks at individual levels rQ I < Q h

and the need to consider them as a single wiittea
variety of characteristics of elements and their modes

of operation and the resulting hybrid integrated nature Herei- is the circuit contour number: n is the num-

of mathematical models pose as priority issues of StruBér of contoursj -is the component number: m is the
turing a multistage system, developing principles fornumber of components; -scontour product ’number'
modeling and systematizinglement models and the -~ ~ ' '

whole system. The definition of the optimal structure o he%ir_c;{Si(ta number of products at the inlet and outlet of

f[he madel IS cl_o_sely related to the problem of determin- It should be noted that the solution of the system
ing the periodicity of control, the frequency of correc-

tion of models of nosstationary subsystems of theOf balance equations is associated with aniper of
y Y ; computational difficulties: a large dimensionality of the
complex, as welas the number of levels of the hierar-

chical svstem of flexible control system, poor conditionality, uncertainty, incompatibil-
yst ) - fgy and closeness of technological schemes for pro-
The hierarchical model is a set of system mOdecess;in a material resource. A modern technological
built for all levels of SU SME s [1Q6]. 9 ) 9

. scheme for processing material oesces cannot be
The structure of the system model is closely re- b 9

. carried out without returning circulating products,
lated to the degree of enlargement of tetbgioal ar- when the product is sent from subsequent nodes to the
eas as subsystems of the system. The degree of a9Y'E= 4 of the scheme for revision

gation can serve as a quantitative measure of aggregd- However, if at the balance calculation of the cir-

tion of aggregates a quantity characterizing the _ . ; -
number of system subsystems allocated during the cafpt contour the task is reduced to determiningptioel

struction of an integrated macro modehe degree of uct yield by the model described by relatively simple

agareqation. in general. is represented by the ratio. °"€ ©' multi component balance equations, then at the
ggreg N9 ny 7’Q Z dp y " technological calculation of the scheme it is necessary

to calculate the full product characteristic, which re-
quires the use of both balancedanore complex equa-
tions.

0 ph 8
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At the second stage, mathematical models are con- Changing and fromto n using equations (1), (2),
structed for each selected contour, taking into accoume compose a system of linear algebraic equations,
the tasks and limitations arising from the results of theolving it, we find the following functions:
first stage. i [ | h cB8h K K s

Consider the procedure for constructing an inte- s W R fesdi h—h e h
grated nacro model ICP [1,8]. = - e -

For thei - th circuit of the SME s, the material bal-

ance equations/ § a3 [ A ressd h—h—fessssh— h
[T Ir —f h Wherei = 1,2, .., n.
r r r Iff we take for the content of a useful material

where] § h—is the content of a useful resourceresource in the finished product and for its output, then
in nutrition, in the finished product and in dump prodhe system of equations is determined from the general
ucts of thei- th circuit,r K i the mass of the ma- Material balance according to the technoldgica

terial resource of the- th circuit, respectively, in the SCheme:
diet, in the finished product and dump products. -
The control circuit of an SME can be represented
as a multidimensional object (Fiy).
The task of building a mathematical model of a F r F R
continuously functioning process is formulated as fol-

lows. From this system we find the expression, i.e.

_Let the input parameter wowith the  macro models, for the maintenance of a useful material
w 0ho O haEEEdw o components affect-the input  yesource in dump products.

GO & o MBI 0 of thecircuit and output the t Bt B ||
output parameter [2,4], with each of the output — 1 B 7 : 8
W W

- o Macro model regarding the content of a useful ma-

> ith o terial resource in the finished product has the form.

—_ contour of the L - B ~ -.

multistage process I — —
Similarly, the macro model of the extraction of a

_ _ o useful product irthe finished product is determined as

Fig.1. Block diagram of the control circuit. follows:

parametersm 0., 0..,w 0 completely de- i B ~ -. 8
termined in the probabilistic sense by all or often input Thus, at the first stage of modeling, a macro model
@ 0w o e o . is built for the entire process, determined using only the
input and output parameters of the contours.

At the second stage, the nocmodel is con-
ftructed for individual local subsystems of the SME s

n accordance with the principle given in [1,3,5].

Il. METHOD
Flows from other circuits, as well as the initial
flow of a material resource, can flow into the power o

thei - th process loop. From here we get expressions. . RESULT AND DISCUSSION
B 1 1T h — T M The hierarchy of beginning systems under study is
| B 1 17 Aot i described using the original global mathematical
model. Then, iraccordance with the accepted compo-

Fp B 1 17 o © R sition of the hierarchy, the aggregated model of the cen-

Where tral system and the detailed micro models of the local

q subsystems are separated from the original macro
e model. The task is to find the optimal solution to the
ao®Rwo Qi 'VdE o1 i Q origind mathematical model by interconnecting condi-

1 Q 080 HMw Qi @i QD o tionally - optimal solutions of individual models, then
Q VEwQI 06 Qo a comparison of various formal decomposition methods
mE®i owi Q@ is performed according to previously determined crite-

L GQ®wo Qi VbE 6] 1 Q ria and the most preferable one is chosen orbisis
0 "QED QL G DT [19].

h . QE00Q1 @ é*d)'Q In this case, the top level model is built by aggre-
~Q - "QEw QI 6 gating the micro models of the lower level in accord-
Ume 1 0 i Q ance with the conditionally optimal solutions previ-

| -the content of the useful resource in the souraeusly obtained for them. In turn, the aggregated solu-

S

stream; tion found using the tofevel macro model is
[ - output material resource in the originaltransmitted in the lower level models and used by them
thread. as a contour within which a detailed solution is

searched.
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At the same time, it is impossible in principle to GO O R o o e

take into account all input parameters affecting the pro-
cess and output variablgsractically it is necessary to
confine ourselves to only a small part of the main de-  ©F
termining input parameters; The task of the control sys- , - .
tem is to compensate for the effect of these disturb- w 0 ww
ances. In addition, certain restrictions are imposed on
the input and output parametéi@cw FQw .

a0 ho  FEoho i e

o

In the general case, the system of equations de- 0 Ow W 0 BB

=
=y

scribing the process under study is expressed as fol-
lows:

o 0o o FEo o Fo Fam where’Q pAYandd & fo s - indefi-

SO hod B3RO hd M

nite coefficients of the mathematical model.

Based on the experimentally obtained values

oo oo Qonand @ N Qo fparameters  Q pAYIT
pAYNTQ pFE (3), (4), estimates can be made using the
method of least squares-1B].

G Ok GO a88 A block diagram of the construction of a mathe-

h

matical model for a sig subsystem of an SME is

shown in Fig. 2.
The functioiQQ pRY can be fairly well ap-
proximated by data function®Q pRYR"Y Y lup

to a set of parameters, @ o feEEND fe.

x(t) Technological ¥t
_

¥

process

R=/y(t)—y'(t)f

Mathematical

4, € G(a)

.

x(t) model

Minimization

F 3

of error

¥

Figure 2. Adaptation scheme of the mathematical model of SMEs.

When modeling multidimensional systems, one p 5
has to operate with various factors that hdifeerent ' — wh
units of measurement. Therefore, it is advisable to de- o
termine the dimensionless mathematical model, since it

. . : : P .
is easily analyzed. You can also derive recurrence rela- o w38
tions that allow you to move from a dimensionless
model to a dimensional one. Here, the approximate regression equation is
Forthis purpose, instead of components of the in- o - (:) Tw 8B
itial factors, standardized (dimensionless) components 88" w 8u
are introduced: After simple transformations, we obtain a system
6 I = R of equations for the unknown coefficients, which in
matrix form looks like thisO  ~ (6)
Y phad NQ pFEh Where i
Where Q Q &30 - )
- B o O s e e
o p Q Q &30 - "
O QEXR " " h
— B ﬁ 0
a p Q g 0 0 h
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P e and predict the values of difficulb-determine param-
T — 0 6 haQ pke eters.
o The essence of the proposed approach is to use the
If for a quadratic matrix D there exists an inversgnet hodol ogy of Aflexible
matrix, then,0 multiplying (6) from the leftO by, 22], whichconsists in using information and its quality
we find the unknown coefficients of the sysfem of organization at the stage of development and imple-
B 0o - mentation in the procedures for developing control ac-
Substituting the coefficients into an approximateions in control cycles at the stage of development and
regression equation (5), we find a dimensionless matlmplementation of experimental data on the dyits
ematical model (on a standardized scale) to describe ifthe production process.
multidimensional system undstudy. For a more detailed analysis of the proposed algo-
Thus, at present, the methods of mathematicathm, we assume that thedeis a € &) matrix of
modeling are the most convenient, reliable and rel@xperimental data with dimensions taken over a

tively cheap methods of researching real SME s. o Fo period of time, the elements FQ pFE NQ
The use of the latest mathematical modeling too

and modern computer equipment mainly determine@u I3t which are lnpuf[ variables including ._Control var-
the prospects of such research iables, and output variables. At the same fimmeans

Due to the presence of a greater number of hetetp_e number of the variablaandu the number of meas-

ogeneous disturbing influences, the SU SMEs will find"€Ment. Between these variables is the ratio.
it difficult to support the operation of the control object 0 Oao h X
with the required quality and reliability. This problem Wherex-_values of state viables among, - s.tate
is especiby aggravated for multistage production pro-Of control vgrlablesY— output values of state variables,
cesses with continuowdiscrete and continuous nature,F - conversion operator. .
where the control cycle is limited from below by the ~ W€ introduce a vector b
speed, quality and reliability of the measuring path, and® #w res88Ehn fhat defines the set of measured
from above by the speed, quality and reliapitif com- values can be represenf@ds a set of columns
puters and communication channels. wQ pM 8

Often, the direct determination of the values of  Based on the collected statistics of the experi-
process parameters in a production environment prrental daté, a correlation matrix i® constructed
sents a certain difficulty. The complexity of solving thisand the analysis is made according to the strength of the
problem is due to the fact that existing sensors argyrrelation connection (the relationship between the

measuring devices do not have the required reliabilitysriables for is weak, ifmedum and- strong), thet
they are difficult to install on a functioning facility, and~, & results of! Q oF& h'Q "@hich reduce

their cost is high. . . . o
In order to solve such problems, the following al-then& Y m&dimension of the description of the

gorithm is proposed: production process @, _ _
Let there are many technological parameters Thus, as a result of this proceducea subset is
0 "Owhw reEEEw h 'Y midentified with the matrixo takes the fornaP
consisting of th’ su?sets: 5 5 ofdimension¢ & ha& & and, by analogy with (7),
O Ow hw B hOov O we have.
whose values are easily definable, and ® O &PRY 8y
0O Ow hw BB HON "Oh Simultaneously with the above systematization of
where values are difficult to determine. statistics of experimental data in order to improve the
In this case, the ratio quality of operational management, at each step of the

management cycle the remaining population is classi-
fied @ into aAow-inertia (usually bistr-defined)dfand
strongly inertial variables, and in ordera®further re-

If it is possible to determine the valu&of the Cngze the dimensionality of the task of describing the

parameters of the set, then it can be used to constru e of the production process (determined ) the rela-
system of models with respect to those paramete% P P ( )

whose values are determined with a large time delé&?nsmp between them.

'O O ! HO 'O O
andQ i ¢8

and costs. wP | oPhoPresHuP h
In the erator form, the system of models can be O i phs W
represented as. . Systematization in this case is performed accord-
O , Oh

_ _ ing to the following algorithm. Let”the vectors be
Where _is a functional operator selected fromgrouped in a matrix®in such a way that at the begin-

the arsenal of mathematical equations and methods thafg are located the first with vectot®Q i fp cor-
meet the requirements of specialists in solving specif
problems. The system of mels is stored in the PC
memory and at each control cycle it is used to estimaI

Fésponding to lownertia variablesob, and then the
ectors, corresponding to strongly inertiaQ
p hvariables in real time.

synt
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As a result®, the data matrix is represented inthe ~ Where’ ~ s the optimal estimate of the weight
. D S . p  function of the object by criterion (10). The solution of
form of two sub matrices®- - low-inertia and- ¢ this equation can be found by the methods described in
strongly inertial. 9 y

When choosing the methodology of mathematica[?’ 17].

methods for determining the structure hQ IV. DISCUSSION AND CONCLUSION.

[ p oy special attention will be paid to the method of  Consideing the above estimates as some general-
the modeling functlo'n [12’ 14, 16, 1.81 21]. ized coordinates?, we obtain an effective mathemati-
In [4, 12], the criterion of the minimum of a quad- o , .
cal description of complex production processs

ratic functional of the form: o
v & B > Q' hpmwherdQ’ The result of the above systematization allows

is the value of the correlation function of the error at th[é1em to b.e .used to_ improve the (_affluency and q“‘?‘"ty
moment K & some constant coefficients satisfyingOf the decisioamaking procedure in the ICP value in-

the condtionB ~ 18Then the optimal estimate of formation management cycles.

the object operator can be searched for in the class of
linear integral stationary operators

V. APPENDIX
The speed of the decisienaking procedure in the
control loop can be hung by further systematizing and

ranking the elements of the sub matii® For this pur-

where' 0 is the weight function of operator A. posethe elements of the matri¥are divided into con-
Further, expressing the functional (10) through therollable and uncontrollable (but controllable) parame-
original statistical data” mand’ A ters with their further arrangement into sub matrices of
ataking into account the physical reliability of the sysa lower dimension according to the following scheme.
tem (s), we obtain We introduce & 'Qset consisting afiumbers
of uncontrollable variables. In accordance with the
Y a 7' 00 & above procedure, using the values of the correlation
matrix Y , the ordering of the elements of the set is
O § - . performedV . For this purpose,® hd the interval
o T 00 X based on technological caderations or the distribu-
:: o . tion law (normal, beta distribution, etad)is divided
U c v ' o into sub intervals
U ' T Q v’ N, Www how BBw o 8
. Further, the first subset is taken for example|
v‘\)/h?ere & F& s the mathematical expectation c)fwith an order number with the value of its possible val-
he i ' d outout sianals i 't'p ues on the intervatd © 8
the input and output signals; v U~ respec The procedure fa® ordering in a subset is to

tively autg gnd crosssorrelanor) funct|o_n of re}ndom group under the intervals and is determined by belong-
processes 0 andw 0 . Expression (11) isfanctional

o 0 o wo ' QN

of the weight function of the type model / 12 /. ing to 6P the corresponding under the intervals. The
whole ®t in each of the above siftervals form
vy B oifi Of i Qo Bi oPcorrespondingly subsg‘@df?ﬂﬁm In accordance
with the selected setfnCG833i0Oshe rows are rear-
The integrand in this case has the form. ranged in the matrixin such a way that all vector
B’ AR oh values in the&®PsubintervalcP ¥ @ & are at the be-
Sy SO T T T B ginning (at the top) of the matrix, then, &@&nN
P y I Thus, the initial data matrigP by the values of
y y v one of the elementsof the subset is represented in the
; form of several sub matrices of a significantly fiera
a -, - . dimension.
G t o ) Next, for all rows with a sequence numbé&¥,
) and is a symmetric bilinear form with respect LT pfQthe corresponding model (8) is constructed

o and relative to some preelected output process indicator.

I.t IS easy to .ShOW that th? estlmqte of the We'grﬁor exampleg an empty variable with a sequence num-
function of the object must satisfy the linear Fred HoIn’tl) ) iout indicatar®. Th del (8) takes th
integral equation of the first kind. fer is an output indicatat®. Then model (8) takes the

orm

O o) ®P  "Q cPruPresdiP e
gho Pho Pre3
n sdoPhe Preayl (e Py @ @ h
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PROSPECTS FOR AUTOMATION OF TECHNOLOGICAL PROCESSES IN CONSTRUCTION
USING THE EXAMPLE OF FLOOR TILE LAYING
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Abstract

Nowadays on the territory of the Russian Federation there is a significant shortage of automated complexes
for the performance of technological tasks, including in the sphere of construction. In the age of digital technolo-
gies, the whole world seeks to l&pe physical work with machine labor. Replacing such a manual process as, for
example, laying floor tiles with an automated one would significantly improve the quality and duration af these
works, while reducing the quantity of consumables and eliminhtingan errors.
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