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TRITICALE BREEDING IMPROVEMENT WITH
THE USE OF REMOTE HYBRIDIZATION

Winter triticale (TriticosecaleWittmack) is used as a feed, food and industrial crop. The
sown areas of these crops in the world reaahilion hectares [1]. Priorities for triticale
breeding are yield enhancement, stability and improvement of grain quality indicators.
Insufficient phsticity of cultivars and breeding forms of triticale related to the limited genetic
diversity of initial material requires enlarging the gene pool and increasing breeding efficiency
by different methods. It has been established that hybridization of gcally and
geographically distant forms is an effective method of breeding [2]. Distant taxa, wild and
semiwild species, etc. may serve as donors of valuable characteristics [3]. The extensive
formation process provided by remote hybridization can damtly expand the genetic
diversity of the initial material and obtain recombinant forms with improved quantitative and
gualitative indicators.

The purposeof our research was to expand genetic diversity and create new winter triticale
materials of high grain quality by remote hybridization and to involve them in the breeding process
of creating higkyielding crop cultivars.

Winter triticale samples were created by remote hybridization methods using multiple
individual selections. In the hybridization system as parent material we included released winter
(6Rozivska 606, O0AIl ki ddé, 6 Rar y titieale@ujtivaes;riicale p r i |
samples of sel§election, selected from hybrid flocks and obtained fgyadualcrossings of
triticale cultivars among themselves and with spelt whEgtidum speltal.); winter spelt wheat
6Zori a Ukr ai ny(&lymusiarehadius Hybridizatios was earied out by manual
castration of female flowers and their following controlled pollination with male flowers.

Fzis hybrid progeny were analyzed for morphobiological and economically valuable
features. Starting whtthe fourth generation, the best samples of economically valuable indicators
were selected for further testing conducted during 2RA%9. Calculating, phenological
observations and defining quality indicators were conducted according to State qualificati
methodology of plant cultivars expertise on definition of suitability for distribution in Ukraine [4].


https://orcid.org/0000-0002-8534-5838
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Winter triticaledRar yt et 6 was chosen as the standard. | n
plot location with 10m? accounting area was used.eTéxperiment was repeated five timése

reliability of researches and the significance of the differences between the productivity indicators

in the experimental studies were evaluated by the methodology Rf Ermantraut and

V. P.Gudz [5] using the I8 Excel application.

A number of interspecific crossings were conducted during the research. The obiained F
hybrids were selpollinated or crossed with the parental forms. The genetic diversity used in
hybridization has provided a widanging process of formation across hybrid generatibns.
work collection includes forms characterized by early maturity, dtemn, high winter and frost
resistance and other valuable features. Certain forms exceed the range of variability of parent
materials in yield, protein and gluten content, ear productivity, etc.

In terms of plant height, the collection includes a wideetarof shapes. The range of
variability on this feature was 6539cm. According to the classification of V.Shchypak [6],
the created samples were divided into medatemmed (over 100m), lowstemmed (80
99cm), shortstemmed (6079c m) a n d 6@cm)a Thé most numerous and productive are
low- and mediurrstemmed groups. Significant decrease in height was observed in samples 61 and
68 (95 and 87 cm, respectively) obtained in crossbreeding combinations, whgrewali spelt
was the parent form.

Creating triticale samples of wajrained ear is an important task for plant breeding, as grain
productivity is closely related to grain weight per ear. For that purpose, wild ruttisBhassi$
arenariug characterized by long ear and high grain praiglitg was involved in the hybridization
system. The progenies obtained with the participation of this species (sample 8) have formed an
elongated inflorescence by 8.2 cm and increase in grain number per ear by 14 pieces. However,
this sample showed a deasse in grain size, which negatively affected the grain weight per ear
(1.75 g) and grain yield (5.78 t/ha).

The main purpose of the research was the increase of protein and gluten content in the grain,
which would improve its baking and technological pdies. As a result, eight samples of triticale
were obtained, which in the grain protein and gluten content significantly exceeded the standard
and two samples were at the level of the standard. Samples obtained by hybridization of three
species triticalevith spelt wheat (28, 68, 83) and hexaploid forms with octaploid (33, 56) were
characterized by the highest protein and gluten content.

The established collection samples are constantly being tested. The search for the new
valuable forms is ongoing. Asrasult of the conducted research, Navarra and Strateg cultivars
were created and listed in the State Register of Plant Cultivars suitable for distribution in Ukraine
from 2018. Breeding Sample 68 was selected, which, after comprehensive study and ieproduct
is planned to be submitted to the State scientific and technical expertise.

Conclusions.By the method of remote hybridization, a collection of winter triticale samples
was created, comprising more than 300 specimens. It consists of unique recofobmshat
differ in morphobiological and economically valuable indicators. Sample 68 was selected, which
combines high yield (6.95 t/ha) and grain quality (protein cordeb?.8%, glutend 27.8%,
1000grain weightd 50.5 g, grain uni® 690 g/l). Culthar s of winter tritica
6Strategb6 | isted in the State Register of Pl ai
2018 have been created.
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CAUSES OF ACUTERENAL FAILURE
IN DOGS AND CATS

The kidneys are one of the most important organs in the body of an animal, and disturbances
in their work lead to problems throughout the body.

The kidneys play a critical role in maintaining the body's homeostasis. Thieyairked in
the following functions:

A regul atsaltbalancef wat er

A excretion of met abolic products and forei
A mai nt abasebatagce;a ci d

A regulation of blood pressure;

A synthesis ofsubstanaes;ogi cally active

A metabolism of proteins and carbohydrates |

Acute renal failure is a potentially reversible, suddeset, severe kidney failure or even
cessation of kidney function. Characterized by a violation of all renal functions (secretory,
excretoryand filtration), pronounced changes in the wafectrolyte balance, rapidly increasing
azotemia.

Acute renal failure (ARF) is one of the most severe forms of kidney pathology, manifested
in the form of profound impairment of the functional activity bistorgan, azotemia, with an
increase in the blood plasma of low molecular weight substances (urea, creatinine, etc.) and often
anuria [2].

The main functions of the kidneys are to maintain the required volume of fluid in the body,
as well as to remove n#te metabolic products from it. The kidneys maintain fluid homeostasis
through a complex system of mechanisms by which large volumes of fluid are nonselectively
filtered through the glomeruli. This process depends on hemodynamic factors and the
charactestics of the filter membrane. The processes of selective reabsorption and secretion alter
the volume and composition of the filtrate, leaving the final excreted products in the urine. Plasma
and intercellular fluid are often products of the renal tubugs [

Renal failure can provoke problems with the cardiovascular, nervous and hormonal systems,
digestion, and even reduce immunity.

ARF problems are determined by its high frequency, severity of the course, mortality and
unfavorable outcomes [4].

Acute renéfailure can turn into chronic and become incurable.

To date, the general patterns of the onset, development and outcome of acute renal failure
remain insufficiently studied. Objective difficulties primarily include the presence of multiple
organ failure,including hepataenal syndrome, which often leads to delayed diagnosis and
treatment, as well as high mortality [5].
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Causes acute glomerulonephritis, immunoallergic kidney damage, poisoning with copper,
mercury, cadmium, hydrocyanic acid, aflatoxingispnous plants; observed for toxic dyspepsia
in calves. These reasons primarily cause damage to the glomerular apparatus of the kidneys ant
the development of azotemia [6].

The causes of acute renal failure are incompatible blood transfusion, severesbocks
loss of significant amounts of water and electrolytes, prolonged, uncontrolled use of diuretics,
acute glamerulonephritis, and immunoallergic kidney damage [7]. Depending on the mechanism
of development, three types of ARF are distinguished:

A rmak(hemodynamic), due to acute impairment of renal circulation

A renal (parenchymal ) caused by damage to

A postrenal (obstructive), developing as
from the kidneys

For the diagnsis of acute renal failure in dogs, biochemical blood tests and its clinical
analysis, a study of the hemostasis system and urinalysis are used.

According to a clinical blood test, we can see a severe dysfunction of the immune-system
the phagocytic funan and chemotaxis of leukocytes are inhibited, antibody synthesis is
suppressed, and cellular immunity (lymphopenia) is impaired. Therefore, acute infections
bacterial and fungal develop in-30% of patients with acute renal failure and often determine
the patient's prognosis.

At the oliguric stage of acute renal failure, signs of hypochromic anemia, leukocytosis,
neutrophilia with a shift of the neutrophilic nucleus to the left, thrombocytopenia are noted. At the
stage of recovery and recovery of diisg hematological parameters gradually return to normal.

Blood chemistry. In clinical practice, for the diagnosis of renal failure in mammals, the
content of residual nitrogen in the blood serum is determineea, creatinine and electrolytes
potassim, sodium, calcium, phosphorus, magnesium.

Urea is the end product of nitrogen metabolism in mammals. It is synthesized in the liver
from ammonia and excreted in the urine. Urea is the most sensitive indicator of the state of the
functional activity of thekidneys. With renal failure, its content in the blood rises earlier than the
concentration of other nitrogenous products. However, an increase in urea is not always associatec
with renal disease. Urea can increase with protein overfeeding.

In the terminalperiod of renal failure, a decrease in the concentration of urea in the blood
serum is possible due to its interstitial enzymatic decomposition.

Creatinine is formed as a result of catabolic processes occurring in muscle and brain tissue,
liver, spleen. Tie content of creatinine in blood serum does not depend on the composition of the
diet and the volume of fluid entering the body.

In renal failure, it rises later than the urea content. From the body, creatinine is excreted only
by the kidneys, so an in@se in its concentration is the most specific indicator of renal failure.
Hypercreatininemia correlates with an increase in residual nitrogen.

CONCLUSION

Renal failure is a disruption in the normal function of the kidneys, as a result of which they
stop peforming one or more of their functions. Renal failure in cats and dogs can be caused by
dozens of different causes. It occurs in animals of different ages and different breeds and is divided
into two types acute and chronic.

The main problem with kidnefailure is difficult diagnosis. Serious changes in animal
behavior become noticeable when more than 75% of the kidney tissue is already affected.

Acute renal failure is most commonly diagnosed in German Shepherds, Rottweilers,
Dobermans at the age of4years, and is accompanied by high mortality.

In the clinic of acute renal failure in dogs, there are disorders in the gastrointestinal tract
(anorexia, vomiting, diarrhea, unpleasant odor from the oral cavity), cardiovascular system
(tachycardia, muffled dmrtbeats, superficial pulse, swelling of the extremities), -hymal
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adynamia , neurological and respiratory disorders. There are hemorrhages on the skin (petychiae
and extensive bruising), bleeding from intravenous and intramuscular injection sitéde@dse
hematuria, thrombosis of needles and venous catheters.

A significant increase in the activity of the enzymes ALT and ACT, total bilirubin, and a
decrease in total protein in acute renal failure in dogs, found in a biochemical blood test, indicate
the development of hepatorenal syndrome with impaired urea and detoxification functions of the
liver.

Acute renal failure in dogs is accompanied by a number of disorders in the hemostatic
system, reflecting the degree and severity of disorders in the kidwhaich can be considered as
laboratory criteria: anemia with a twofold decrease in hemoglobin level, the number of
erythrocytes and hematocrit, and a multiple increase in ESR. The severity of anemia correlates
with an increase in the level of creatininghe blood.

The impairment of hemostasis in acute renal failure in dogs is mainly due to disseminated
intravascular coagulation. There is a violation of the platelet hemostasis (thrombocytopenia) with
a significant increase in bleeding time.

The pathogegtic mechanisms of acute renal failure in dogs are generally shared. The main
criteria for situational diagnostics, contributing to early recognition and timely treatment of acute
renal failure in dogs, are knowledge of the causes and the most impoagmostic signs (in
particular, damage to erythrocytes, the development of anemic and hemorrhagic syndromes,
thrombocytopenia).

Any pathology in dogs with impaired renal circulation, damage to the tubules, glomeruli of
renal vessels, and as a result of nlgton of the outflow of urine can be complicated by acute
renal failure. The main causes of its occurrence in dogs are trauma, surgical interventions,
complications of the postoperative period, urological diseases.
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THE BOAR SEMEN MICROB MA AS TARGET FOR
PSEUDORABIESMEASURES UPGRATE
(CLINICAL EVIDENCE)

Today in the epizootology of Pseudorabies, pigs were definadnaainly asymptomatic
carrier of the pathogen [Jetc]. In Ukraine this happened, in our firm opinion, after the
unsuccessful nationwide introduction of deletion mutant live vaccines without strict culling of
virus carriers according to the requirementsDIVA-technology [2] The fact is that these
vaccines do not interfere to the engraftment of the field virus in the pig's body: vice versa, they
that engraftment promote even lifelohgnlike the traditional killed AD vaccine [3]. During the
scientific support of measures to eliminate the outbreak of Aujeszky disease (AD) at one of the
industrial pig farms (with a full cycle of pig breeding) with using mentioned mutant vaccine, we
encountered a littklstudied phenomenon of the interaction of -ABent wih the boar sperm
microbiome.

Clinical case descriptionAD-outbreak appeared in Aibee porcine herd (by serology,
immunofluorescence and PCR) at winter 2@P21 among piglets of 3days age (n=170) after
cold- and feeestress (off the warmand water in [@-pen nets during 2 days). One week apart
onset of AD appeared among piglets ofd&y/s age (n=140) in the same building, which the same
personals serviced. Morbidity with classical signs of neuroinfection and liver damage was 73%,
lethality T 9% (becauséhere was implicated of our remediation protocol). Neighboring pigsties
with piglets of the same ages, but without stfessct or s exposi ti on, I n
signs of AD outbreak. In spring summer 2020 for artificial insemination of sows
(AD-seronegative, none vaccinated) used the semen from new boars (n=4) bayed at anothel
certificated breeding holding. Mentioned boars were vaccinated with mutant liveagdine
(abroad source) and they had a satisfactory status by -DislXrelative togpl-Ab).

Laboratory investigations of pigletds bra
as well as samples of semen from two mentioned boars were strompgkive in bioassay
(Arabbit testo, primary c eescenceand PCRwithusedfOlpi g |
reference materials. All samples of sow blood (h=92) and nasal swabs (n=37), as well as analogou:
samples and semen from remain boars (n=11) werendgative in serology and virology.
Bacteriological set of investigation @l to revealedP. multocidaandNeisseria sppin samples
of pigletdés spleen (n=7 from 7) and lung (n
boars (n=4). Pigletos | uStrgsuiss daemolitgcal), as avellias i o n
semersamples the biofilmsforming agentandida albicangandBacillus spp In first but not
in next two consecutive passages of microbial consdptiamultocidaand Neisseria sppin
biofilms of Candida albicansand Bacillus spp) of the semen samples (nN=i& maintenance
mediums, we revealed the AD virudy bioassay (in prime cell cultures + immunofluorescence)
and traditional PCR.
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The ejaculate batches (n=3) of mentioned above virus carrier boars (n=2) processing with
mixture of tittered antibiotics umpected resulted with cleaning of them from AlBus.
DiscussionObtained results can be evidences of hstigdied phenomenon of the Airus
persistence as part of biofilms of the boar semen microbiome. It can be assumed that the field
virus in the bodyof a vaccinated pig persists not so much in its tissues as in the micrdbiome
particular, the sperm microbiome. Modern literature sites approve the clue significance and rise
actuality of artificial insemination in spread of AD in industrial piggéryd, 6]. But there are we
find no explanation why this not stopped the modern mutant vaccines with support by DIVA
technologies. Obtained above clinical data can show possible new mechanism of virus carriage is
not so much a macroorganism of a biologlast or vector as its microbiome. It is possible that
this mechanism allow field ARirus to overcome immunity from deletion Aaccines as well
as barriers of DIVAtechnologies. In addition, such a mechanism of engraftment in unfriendly
ecological nichesan be used by new variants of the pathogen that cause the AD emergence [7].
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OBTAINING SCHIFF BASES OF GLUCOSAMINE
WITH BETULON ALDEHYDE

Glucosamine is a nitrogecontainng monosaccharide found in various tissues of the human
body. Unlike other carbohydrates, glucosamine is not an energy source, but a structural component
of tissues. It is found in glycoproteins of connective tissue and the mucosal membranes of the
gastrointestinal tradtl]. This monosaccharide is involved in the formation of nails, ligament,
knuckle, eyes, bones and heart valves. It is also involved in thenthesis of glycosaminoglycan
and proteoglycans in connective tissue [2]. Glucosamine is one of the most important raw
materials for use in many fields due to its low side effects and low cost. However, the synthesis
of glucosamine in the body decreaseshwage and osteoarthritis occurs [3]. Therefore,
glucosamine is important in the treatment and prevention of osteoarthritis. The role of glucosamine
in reducing the symptoms of osteoarthritis has been investigated in several clinical trite [4].
main ource of glucosamine is chitin. It is also found in hyaluronic acid, which gives the synovial
fluid its lubricating and shoegrotective properties. Glucosamine is synthesized from glucose and
glutamine in chondrocytes in the body. An amino monosacchfmided from an amino group
attached to a glucose ring is an amadeoxyalphaD-glucose [5].The aim of this review is to
obtain a Schiff base with glucosamine hydrochloride [6] (that is obtained by hydrolysis of chitosan
from Apis mellifera) with betulo aldehyde (which exhibits very strong biological activity against
various cancers). It also involves the analysis of the structure of the obtained substance through
IR spectroscopy. Our research consists of the following stages:

3 r ~
1 P Deproteinization
i i
Apis mellifera |:> Demineralization (chitin)
J \ J

4

N e N
Chitosan <:| Deacetylation <:| Decolorization
——
[:

'

Glucosamine .
hydrochloride :> Schiff base
— S

Scheme 1The process of obtaining Shiff base from Apis mellifera
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Fig. 4. IR spectrum of Schiff base of glucosamine with betulon aldehyde

It can be seen from the above spectra that, based on the obtained Schiff, the signal intensity
in the 1702.3 cm area decreased due to the azomethin bond, which formed a new absorption
signal in the 1687.4 charea. Also, the loss of the signal in the area of 320bdwe to the free
amino group in glucosamine and intensive signals in the area of 33b8umtothe obtained
Schiff -OH groups, significant changes in the fingerprint area allows us to conclude that a new
substance has been formed.
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SECTION14.
FOOD PRODUCTION AND TECHNOLOGY
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PROCESSING OF LAYOUT TAILS OF
GOLD-EXTRACTING FACTORIES

Abstract: In this article,we have studied stale tailings of gold recovery factories. Which contains the
minerals gold, silver and iron oxide. After studying, we can decide in what ways to recycle these tails. The
results of the study of the possibility of utilizing the sandbetailing dump formed as a result of the
production activities of the gravitational, flotation and magnetic gold recovery factories are presented.
This article focuses on the extraction of precious metals from thewjalidg factories. This is maintue

to the use of gravitation techniques at the Chattajsid-smelting plant, where the experiments were
conducted in a research laboratory and collected.

Due to the fact that when concentrating the old tailings of the factory, the output of
concentrategind the content of precious metals from them are small, for their enrichment the
cheapest methods of gold concentration and the corresponding apparatuses were-8hosen|[1

One of the first machines for enriching the tailings of the factory was chosecygidne. The
enrichment results of the original tailings without any additional processing are shown in Table 1. The
enrichment was carried out at various relations of T:Z and the size of the holes in the Peskovoy nozzle.
The best results were obtairetdl: W = 1: 4 and the size of the hole in the pesto nozzle 4 mm.

Tablel
Results enrichment tail in laboratory hydrocyclone GL
Name Output,, Content, g/t Extract, %
products % gold silver gold silver
Sands 84,7 0,37 16,60 89,54 87,88
Drain 15,3 0,24 12,67 10,46 12,12
Sample 1 100,0 0,35 16,0 100,0 100,0
Sands 71,6 0,33 17,1 81,48 74,20
Drain 28,4 0,19 15,0 18,52 25,80
Sample 2 100,0 0,29 16,5 100,0 100,0
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As it isseen in Table 1., there is some concentration of gold, but with signifisaet in
the finegrained fraction.

In tab. 2. shows the results of double enrichment of tailings on a laboratory hydrocyclone;
Hydroclone 1 was Hreated in the same hydrocyclone.

Table 2
The results of double hydracloning tails
Name Output,, Content, g/t Extract, %
products %

gold silver gold silver
Sands 84,65 0,39 16,6 91,23 88,92
Drain 15,35 0,20 11,4 8,77 11,08
Sample 1 100,0 0,36 15,8 100,0 100,0
Sands 78,43 0,34 17,05 89,21 82,56
Clay 21,57 0,15 13,1 10,79 17,44
Sample 2 100,0 0,30 16,2 100,0 100,0

As it can be seen from the table. 1.2, after mayrdoning of tails and repeated hyedro
cycloning of the discharge of hydrocyclone 1, one can distinguish the pesto fraction containing
0.340.39 g/ton of gold and 16.67.05 g/torof silver when extracting 89.291 into it, 23% gold
and 32.5638.92% silver.

In industrial conditions with the help of modernized stoanie hydrocyclones, it is possible
to get, apparently, higher results[7].

The sands of the hydrocyclone were ergttlon a laboratory screw separator with a helix
diameter of 150 mm, and the discharge of the hydrocyclone was enriched on a 1200 x 200
laboratory sluice with a felt covering. "The experiments were carried out according to the scheme
shown in Fig. 1, theasults are shown in Table 3.

Table 3
The results of tailings enrichment on a hydrocyclone, screw separator and gateway
Enrichment Products Output,, Content, gr/t Extract, %
%

gold silver gold gold
(Concentrate Sun 18,71 0,89 27,60 46,26 32,68
Konstantin gateway 6,09 0,46 22,16 7,78 8,54
Combined end 24,8 0,78 20,53 54,04 41,22
Tails sun 55,2 0,25 12,57 38,33 44,54
Gateway tails 20,0 0,14 11,25 7,63 14,24
united tails 75,2 0,22 12,35 45,96 58,78
Sample 1 100,0 0,36 15,8 100,0 100,0
Concentrate Sun 21,8 0,62 23,3 45,08 31,4
Konstantin gateway 7.1 0,31 18,7 7,34 8,2
united end 28,9 0,48 21,4 52,42 39,6
Tails sun 52,2 0,23 14,20 40,02 45,76
Gateway tails 18,9 0,12 12,55 7,56 14,64
united tails 71,1 0,20 13,76 47,58 60,4
Sample 2 100,0 0,30 16,2 100,0 100,0
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Fig. 1. Scheme of gravitational enrichment of tails of the factory on a hydrocyclone, a
screw separator and a gate

For comparison, experiments were carried out on tailings enrichment on a concentration
tableaccording to the scheme shown in Fig. 2. The operation mode on the concentration table:
the swing frequency is 110 strokes per minute, the swing amplitude is 11 mm, the transverse tilt
of the deck is 10 mm/m, the flow rate of flush water is 4.8 cubicrsiatia. The results of the
experiments are given in table 4.

Table 4
Results enrichment tails on the concentration table
Enrichment Products Output,, Content,gr/t Extract:%
% gold | silver gold | silver
SampleN1
Concentrate 2,1 4.2 180,8 25,94 23,58
Concentratg?2 9,4 0,58 28,3 16,10 16,52
Promtproduct 8,0 0,35 19,2 8,24 9,54
Tails 80,5 0,21 10,07 49,72 50,36
Samplé1 100,0 0,34 16,1 100,0 100,0
SampleN2
Concentraté 1,8 3,62 157,1 22,47 17,24
Concentrat2 9,8 0,43 31,7 14,53 18,94
Promtproduct 7,5 0,31 17,8 8,02 8,14
Tails 80,9 0,20 11,29 54,98 55,68
Sample 100,0 0,29 16,4 100,0 100,0

As it follows from table 4. the enrichment of tails on the table, you can highlight
graviconcentrate containing 3;822 g/t gold and was 157180,8 g/tsilver for extraction of

52



March 26, 2021 | Chicago, USA| Col | ecti on of scientific
metals of 22.425,94 and 17,223,58 %, respectively. The total recovery of gold and silver in a
rough concentrate is 458,28 and 44,329,64%, respectively. However, the metal content in

it will be: gold- 0,680,88 g/t, siler- 38,0540,98 g/t.

When cleaning out rough concentrate a significant amount of precious metals goes into
intermediate products[126].

To reduce the output of industrial products and povyshenie concentration of noble metals in
concentrate tailings inai factory passed the sieve casings, 0.25 and 0.15 mm, and the coarse
fraction was milled for 5 min in a ball mill[£22]. The resulting material, to crushed to a particle
size of 0.25 and 0.15 mm were subjected to enrichment on the table in the samastémms
original tails. The results of the experiments are given in table.5.

Sample of fabric tails

\\.l

Classification

Blend

Shallow

J
|
Sands
(J[)
I

lh‘
Concentration on the table

| l

Promtproduct Tails

L4

Concentration on
the table

—

, 1

Concentrate |

Concentrate 2

Fig. 2.Flowsheet tailings by shaking table

Table 5
The results of enrichment on the concentration table regrind factory tails
Enrichment products Output % Content, gr/t Extract, %
gold | silver gold | silver
Sample N, 0,250 mm
Concentraté 1,8 6,93 277 35,64 31,36
Concentrat® 4.9 1,91 40,71 26,70 12,53
Promtproduct 6,2 0,30 13,8 5,31 5,38
Combined concentrate 12,9 1,84 60,73 67,65 49,27
Tails 87,1 0,13 9,26 32,35 50,73
SampleN1
[(0,250 d3d3) 100,0 0,35 15,9 100,0 100,0
Sample N, 0,150 mm
Concentraté 1,7 6,81 265 32,16 28,51
Concentrat2 4.5 3,06 46,4 38,30 13,21
Promtproduct 5,6 0,32 14,0 4,98 4,96
Combined concentrate 11,8 2,34 63,58 75,44 46,68
Tails 88,4 0,10 9,53 24,56 53,32
SampleN1
(0,50 d3dz) 100,0 0,36 15,8 100,0 100,0
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Table continuation 5

Enrichment products Output % Content, gr/t Extract, %
gold [ silver gold [ silver

Sample R, 0,250 mm

Concentraté 1,7 5,63 220 30,87 22,94

Concentrat&?2 5,2 1,86 94,2 31,14 30,05

Promtproduct 6,1 0,36 16,7 7,08 6,25

Combined concentrate 13,0 1,65 61,74 69,09 49,24

Tails 87,0 0,11 9,50 30,91 50,76

SampleN2

(0,250 mm) 100,0 0,31 16,3 100,0 100,0
Sample R, 0,150 mm

Concentraté 1,6 5,34 204 28,48 20,15

Concentrat2 4,8 2,22 73,2 35,48 21,70

Promtproduct 5,8 0,35 17,1 6,77 6,12

Combined concentrate 12,2 1,74 63,70 70,73 47,97

Tails 87,8 0,10 9,60 29,27 52,03

SampleN2

(0,150 mm) 100,0 0,30 16,2 100,0 100,0

As can be seen from table 5, after regrinding the coarse fractions of tailings to 0.25 or 0.15
mm, it is possible to reduce the gold content in the tailings to 0.1 and 0.13 g/t, silver-8069.26
g/t gold Content in the concentrate increases to-6f%493 g/t, and the total recovery it is in the
United graviconcentrate to C7;6%,44 %. These data indicate the potential to raise the levels of
enrichment tailings gravity methodsf2®]. After classification sand to crushed to QL35 mm.
According tothe scheme with the inclusion of the operation of tailings regrinding to a
particle size of 0.15 mm (Fig. 3) experiments were conducted according to the scheme, including
the double hydrocyclone acting of the original tails, the double helical sepashtlua granular
part and the fine fractions of sluicing and tailings spiral separation followed by enrichment on a
concentration table of all heavy fractions and concentrates.
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ANALYSIS OF THE PRODUCTION PROCESS OF
FORMALIN ON THE EXAMPLE OF JSC
¢cNAVOIAZOT e

At present, formalin is gaining more and more practical importance as a very valuable
intermediate product on the wayadjtaining various organic compounds and polymeric materials
with a wide variety of propertie3he global consumption of formalin is growing all the
time. Today, there is a significant deficit of formalin, both in the domestic market and in the
markets offoreign countriesln this regard, there is a need to create new production facilities, as
well as reconstruction (expansion) and modernization of existing production fadiibesof the
formalin produced is industrially produced by the oxidative dedgehation of methanol on
catalysts ("silver", "copper”, "chromiwmon-molybdenum") at elevated temperatures and
pressures close to atmospherid|1

The main goal of this project is to determine the possibility of expanding production using
the exampl®f a formalin synthesis unithe key point is to establish the possibility of providing
new, increased productivity with existing equipmd@iitere is also a need to consider some issues
related to technological control, labor protection and ecology in ctienged operating
conditions[59].
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Formalin is one of the larg®nnage products of the chemical induskgrmaldehyde,
which is part of formalin, has a high reactivity, availability and low cost, so formalin has become
one of the most important intermates in the chemical industigs importance for modern
industrial organic synthesis can hardly be overestim&tunalin is used for the production of
synthetic resins, plastics, plasticizers, organic dyes, various adhesives, varnishes, pharmaceutical
and other products:ormalin is also used in agriculture for seed dressing, in the leather industry
for tanning leather, in medicine and animal husbandry as an antisepfidyeteorld production
of formalin is estimated at 345 million tons per year[E15]. Since formalin is an intermediate
product, the need for it is determined by the level of development of forow@isuming
industriesTable 1. shows the structure of formalin consumption.

Table 1
Structure of formalin consumption
Product name _ Indicator value _

in thous. in %
Urea resins 117/0 62
Phenoliecformaldehyde resins 294 16
Pentaerythritol 108 6
Aminoplasts 27 2
Other products 260 14
Total 1859 one hundred

Currently, there is a significant deficit of formalin both in tt@mestic market and in the
markets of foreign countries [1, f&n].In this regard, there is a need to create new production
facilities, as well as reconstruction (expansion) and modernization of existing production
facilities. The purpose of this projecd to determine the possibility of expanding the existing
formalin production in the Republic of Uzbekistan, NaBpISC' NAVOIYAZOT ".

The fact that this particular plant was chosen as the object is explained by the following
considerations:

- the proximity of natural gas sources and the existing large reserves of production capacity
for methanol,

- availability of the possibility of consumption of a significant part of formalin on site
(at" NAVOIYAZOT " there is a production of urdarmaldehyde rass);

- availability of local sources of electricity.

The main raw material for the production of formalin is currently methanol, although in
industry (abroad) for the same purposes, the oxidation of natural gas and lower paraffins is
sometimes used.

There are and are implemented two methods for obtaining formalin :

- catalytic oxidation of methanol on silver catalysts (70% of the produced formaldehyde);

- catalytic oxidation of methanol on oxide catalysts (30% of the produced formaldehyde).

In both methods, the process takes place in a vgg®system at elevated temperatures and
pressures close to atmospheric.

The above methods are distinguished from each other by physheinical parameters of
the process, the amount of products obtaified degree of methanol conversion and catalyst
productivity), byproducts, economical and instrumental parameters.

According to the data given , capital costs per 1 ton of formalin and its cost, in the case of
using a silver catalyst, are on average Il&times lower than for formalin obtained on oxide
catalysts[161 9 ] . However, for formalin obtained fr
water are higher.

As a result, it can be seen that for lasgale formalin production, the most preferable
method is the oxidation of methanol on silver catalysts.
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A MESHLESS APPROACH FOR SOLVING HEAT
CONDUCTION PROBLEMS IN ANISOTROPIC SOLIDS
USING RADIAL BASIS FUNCTIONS

The study of applied problems, in particular, important heat transfer problems in complex
threedimensional domains, requires the development of the new approaches to computational
methods for an approximate solution. One oftfest promising approaches is meshless approach
for solving boundarywalue problems based on the use of radial basis functions. Reviews on
meshless methods are presented ii2].

One of the advantages of meshless methods is the simplification of mopleloeyiures
and the numerical solution of complex problems, in which it is necessary to take into account the
features of the geometry of the region and the heterogeneity of the materials. As it is known, the
thermophysical characteristics of many solids enaracterized by anisotropy, which means the
dependence of their properties on the chosen direction. In this situation, the thermal conductivity
should be considered in the form of a symmetric tensor of the second rank:

Q 0 71
T Q 0 1
'rQ 'rQ ';'Q

where:
Q Q.0 0,0 Q.

The differential equation of nestationary heat conduction in a closed regiopO 'Y
limited Fmhas the following form:

MA LiS dibgr &d 1)
= I Bgr C

where: ~ o

"7 ohuhd T density,w o ahudd 1 specific heat at constant pressure, 0
6 chuhard 1 temperature}Q  "Qadudahd i internal heat source.

LetTm B Tmandim_ Tm n for ‘Q "QThe boundary conditions for such a
problem can be describeding any combination of the following type:
0 ahuahd 0 ahuhaho h ahohy N T m
1 ocfufni
s
T oahudgo
T )

M oo h ahohy N T m
QO ahuhod 6 ahuhad h ahuda v T
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where:
To ..1To .1 T o6, .
— Q — QO —, QO — Al Ow
I T T a
To6 . 16 . 1T 06..
Q — Q —, Q — Al w
T w T w T a
L 106 16 _ 10 .. .
Q— Q— Q— Al &a ,
Tw Tw Ta ’

¢ 1 external normal vectofQi heat transfer coefficienf coftdihd i ambient temperature.

Initial conditions are specified as:
6 aiudghit 0 afvha h afeda v m
The differential heat conduction equatiqi) can be reduced to a sequence of
inhomogeneous modified Helmholtz equations for an anisotropic homogeneous medium. Using
thed -schemeof the finite difference method for time discretization, we obtain:

.o y M p |
— L. 2
, EO 10 : 300 : C G (2)
where:
b 6 —O6 ,m — p i weight coefficientd Q _ i the modified Helmholtz

operator for an anisotropic mediurap i time stepo 0 aftdifE3z0, ' Q  "QafuditEso

At each time step the equati€®), using a combination of the dual reciprocity method [3]
with anisotropic radial basis functions and the method of fundamental solution [4] will be solved.
The method of fundamental solution is used to obtain a homogeneous solution, and the dual
reciprocity method with anisotropic radial basis functions is used to obtain a particular solution.
Numerical realization of the proposed meshless approach alloviain the solutions of
the threedimensional nosstationary heat conduction problems in anisotropic solids with high
accuracy even on a small quantity of nodes.
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COMPUTER SIMULATION SYSTEM FOR THE
NUMERICAL SOLUTION OF THE KORTEWEG -DE
VRIESSBURGERS® EQUATI ON BY ME
APPROACH USING RADIAL BASIS FUNCTIONS

The Korteweede VriesBur ger sé6 ( KdVB) equation was o0
Gardner [1].The KdVB equation is a nonlinear partial differential equation. This model arises in
many physical applications, such as wave propagation in shallow water [2], wave propagation in
an elastic tube filled with a viscous fluid [3], and in weakly nonlinearsav plasma with certain
dissipative effects [4].

In the last decade, meshless methods based on the use of radial basis functions are widely
used [57]. These methods are alternative to popular finite element method. Meshless methods
avoid the constructioof an interpolation grid inside the domain of the boundatye problem,
which makes them computationally efficient, since grid generation, as before, is the meost time
consuming part of any numerical simulation based on the use dbagat approach.

Authors have developed and software implemented the computer simulation system (CSS)
for the numerical solution of the inhomogeneous KdVB equation by meshless approach using
radial basis functions.

Consider the nonlinear orémensional nonstationary inhogeneous KdVB equation:

TOa0 . . TOd0 HhO a0 hO @O A
=~ RO %)) = ST b AFO (1)

where:
*,-,— i known coefficientsy p¥Yi kinematic viscosityY i Reynolds number, @~ Gf,
oN THY, "Qcfo T source function.

The initial condition is

Oanm O ghov AA (2)
The Dirichlet boundary conditions are
6dd Qo .,
~~ N
6o Qo O ™Y

Using the—scheme for time discretization, we obtain
. T . < , , L
0] — -0 "Y0 -0 no 0 "o

3)

0O -~—-616 Q
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where:
6 oD ,’Q "Qafd ,0 &t &1 iteration number}i the time step size, —,n

Equation(3) is a recursive formula. Therefore, this differential equation we can solve step
by step starting with initial conditiof2).
Approximate solution of equatigd) can be constructed using radial basis functtonis

6 © | e 4

where:
0 T number of collocation points, @ ® T Euclidean distance between points, i
unknown coefficients to be determined.

Substituting(4) into (3), we obtain the system of linear algebraic equations, which can be
solved for unknown coefficients by Gaussian elimination method. By substituting the values

of| in (4), approximate solution of the probldf) at€-th step can be obtained.

The described iterative method used as a basis of the developed CSS.
Interface of the CSS for numerical solution of the KdVB equation is presented in Fig. 1.

4 Mumerical solution of a nonlinear one-dimensienal non-stationary inhomogenecus Korteweg — de Vries — Burgers' equation - X

Language Choice RBF k]

e ¥ HE N8
Boundary conditions
9,=9,(t -(F*tanh((3*1)/11250-2))/125-3/(250°
9,= 9,(t) -(F*tanh((3*1)11250+2))/125-3/(250

Initial conditions

U= un(x) -(3*tanh(x/10))/125-3/(250*cosh(x/ 0~
-0.005
Source
-0.01 <
f=f(xt) 0 0.016
. -0.02
Solution parameters =
: s 40.025
Coefficient next to HJu/it 1 =7
-0.08
Coefficient next to udu/ox 1
-0.035
. B )
Coefficient next to & u/dx 0.1 0.04
Coefficient next to & u/dx” 0.1 0.045 -
Size of domain from |-20 fo |20 -0.05 >l
-20
Space step size 05
Time interval 001
Time step size 0.001
Shape parameter in RBF 0.02
START Choice iteration from 1 to 11 1 Apply

Fig. 1.Interface of the CSS

At the top of the program are tabanguageand Choice RBF The Languagetab allows
select the language of interface in the CSS. Cheice RBRab allows select the type of radial
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basis function. The CSS uses the following radial basis functions: Gaussian, multiquadric, inverse
guadrati c, | nver s eactiyaupporiedradadfunctan, Wuds com
Below is the toolbar shown in Fig. 2.

| View value at point }—l l—l Save solution |

Zooms - @ @ | | & | B | B e "
1 !

| Rotate | | Show/ hide grid |

Fig. 2.Toolbar

On the toolbar are buttons that allow change the scale of coordinate axes and rotate them,
display the numerical value of solution at the selected point, S@luéon as raster or vector
image, show and hide grid on thréienensional surface and export solution in a binary file.

To solve partial differential equations, it is necessary to set value of initial and boundary
conditions. The CSS allows setting boandconditions in numerical form or as a function that
depends on coordinates and time. The CSS allows setting initial condition in numerical form or as
a function that depends on coordinates. In the CSS the source function can be defined as a functiol
tha depends on coordinates and time.

The system allows setting such parameters as size of domain, number of interpolation nodes,
time interval, time step size, shape parameter in radial basis function, and coefficients in the KdVB
equation. The solution ohé KdVB equation in CSS is visualized as thd@aensional surface
(Fig. 1).

It should be noted that the radial basis functions used in the CSS for approximation contain
a shape parameter that affects both accuracy of the obtained solution and thenatihdicthe
linear algebraic equations system. Selecting the optimum shape parameters of radial basis
functions is still an unresolved issue.
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ANALYSIS OF EXISTING STUDIES OF THREAT
MODELING FOR IT PURPOSES

Given the current trends in tlievelopment of information technology there is an urgent
need to ensure the security of information, which is now becoming increasingly acute in this area
[1, 4].

Ensuring the protection of information technology, as well as maintaining the appropriate
level of security for information technology systems at the level of regulatory security
requirements [2, 4] is achieved by implementing standard methods of protection in various aspects
of life.

The concept of threats to the information system is basedeamtierstanding that in the
process of life there are probable violations of the security of information systems, attempts to
implement violations or threats which are conventionally called an attack on the information
system [3]. The level of data secyrif the information and telecommunication system in general
depends on the provision of appropriate equipment and facilities, the characteristics of the
operating system, the physical environment, as well as the professionalism of service personnel.
Simulation of security breach processes must be performed on the basis of a logical chain
"threat- source of threatmethod of implementationvulnerability- consequences".

Modeling security policy is a very important area of information security, isutiéar that there
are many other aspects of information security, which, although not related to security policy, but are
of great importance for its provision and for the study of which any formal methods. This, in particular,
the issues of modeling gextion processes, protection functions, detection of violations, evaluation
of the cost of protection, application of optimization methods, game theory, etc.

Thus, the direction of security modeling can be represented (Fig. 1):

Securitypolicy . Modeling of other aspect:
modeling w - of information:security

Fig. 1.Directions of security modeling
Using existing sources of literature, it can be argued that most methods of analysis and

evaluation of the implementation of dangerous threats are basediderttigcation of possible
sources of threats through their classificatio®][3
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Given the above, the existence of different approaches to the classification of information
security threats makes it possible to predict the ineffectiveness of thesusghahethods.

Thus, the solution to the problem of analyzing and assessing the level of information security
of data is to build a model of threats, which is relevant today.

s dMsC odCttedMmMisOdzd- HY J to] dz:

1. rjdzjgesom: €2, [ ., dtejdalsy "9, [., & zOBOdzO [
Mat 1l ab ) Htsdz' H)|JdZ B HJ d LOF IcBE. a0 fs ¢ B3C
https://doi.org/10.36074/2668139.1508

2. [Arte' BB S5, [., & 1jdzjdkBOMm Cqd2, [. (2021). 1t
Cotef StcOIsd o dets’ * deW S d3@d¥dezﬁBOlszfml$3d3tﬂteOul SCI EN

3. stejdems €d2, [. 1. g[6Mmd Hyjddzw lsjdy 2dzdr L OG
s@dzOdz' L. "7 CdZOMdW BC @RI dzz®OR CEBd - zlf cOYy! s' B9
Isj mdz' ydetse s lzldg, 0, 550Mh.d Is j Iskz .

4. 1 jdzjsesofm: €42, [. (2021). ¢dzOdz' L ' Mmdez® ydms HEM

5. v-y' dfjQ@Isjte’ Odzd CtsdaW.jtejday’ 2 [ A1

6. [ JSdljdeS B, & [ Jdzi BBBOM! €2, I ( 2Pi2 0 YzO 9 Y Q dz'Hdz
Ctef PARj o' Odzd Ctsdg jtoj dgy' 2 .f ScztsH ' y dets’ (2OEZC o s’

75


https://doi.org/10.36074/2663-4139.15.08

Sectoral research XXI: characteristics and features | Volume 2

Kurtumerov Danial Asanovich
Student
faculty of Tashkent Universitf Information Technologies and Belarusian State
Universityof Informatics and Radioelectroniddzbekistan

USING THE KERAS FRAMEWORK AS A VERSATILE
TOOL FOR BUILDING NEURAL NETWORKS

Introduction

Over the past few years, the topic of artificial intelligence (Al) has generated a lot of media
hype. Machindearning, deep learning, and Al have been featured in countless articles, many of
which have nothing to do with technology. We were promised the appearance of virtual
interlocutors, cars with autopilot and virtual assistants. Sometimes the future mtad padark
colors, and sometimes it was portrayed as utopian: freeing people from routine labor and
performing the main work by robots endowed with artificial intelligence. It is important for the
future or present specialist in the field of machinergey to be able to isolate a useful signal
from the noise, to see in bloated press releases changes that can really affect the world.

Even though our nederm expectations may be unrealistic, the toergn picture looks very
bright. We are just startintp apply deep learning to many important tasks, from medical
diagnoses to digital assistants. Al research has progressed remarkably rapidly over the past five
years, thanks in large part to high levels of funding never seen before in the short higtory of
but too little to translate into the products and processes that shape our world. Most of the research
results in deep learning have not yet found practical application, at least applied to solving the full
range of problems where this technologylddind application. Your doctor and your accountant
are not using Al yet[1]. You yourself probably don't use Al technologies in your daily life either.
Of course, you can ask simple questions to your smartphone and get reasonable answers, you can
get \ery useful recommendations when choosing products on Amazon.com and by the phrase
"birthday" you can quickly find in Google Photos photos of your daughter's birthday, which was
in the past month. This is undoubtedly a big step forward. But such tdplsoomplement our
life. Al has not yet taken center stage in our lives, work and thoughts [2].

Keras is a Pythcoompatible deep learning framework for quickly experimenting with
neural networks.

Possesses the following properties:

1. Supports convoluti@t and recurrent networks, as well as the ability to combine them.

2. Supports arbitrary network architectures: models with multiple inputs or outputs, sharing
layers, sharing models.

This means the ability to create and train a wide range of deep leanouhgjs on this
framework.

Main part

During the studyof capabilities of the framework, its capabilities studied in the following
areas:

1. Generation of text.

2. Object recognition.

3. Generation of images.

The first problem was solved with the help of a recurgamerative model, trained on the
books of t he A Wavodelagendratddl ¢éeat s showndeadowi e s .
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The second problem solved using a convolutional model trained on the ImageNet dataset.
The results of checking the operation of the model on images that were not included in the set
presented in Table. 1.

Tabby 54% C. B. retriever 94% Jeep 70%
Egyptian cat 16% Vizsla 2% Mountain tent 9%
Tiger cat 9% G. retriever 1% Minivan 6%

Third problem was solvedby using a generative adversarial model trained on frog images.
The results of the model shown in Fig. 1.

Fig. 1. Generated images

Conclusion
The KERAS framework is suitable for the rapid conduct of experiments with neural
networks and fully contains the necessary functionality for this, which makes it universal
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