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METABOLISM DISORDERS IN CHRONIC RENAL FAILURE IN ANIMALS

Vasylyshyn Olha Romanivna
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Tupytska Olga Mykolayivna
Ph.D., Associate Professor

Introduction. The stability of the composition and structure of the internal
environment of the organism is a necessary condition for maintaining the life of
animals. Chronic renal failurea pathological condition characterized by impaired
renal regulation of chemitdaomeostasis, with partial or complete violation of the
formation and excretion of urine due to reduced glomerular filtration rate.

Aim. Knowledge of dysregulatory mechanisms and understanding of their
biological significance provides the right approachthe study of pathological
processes and to the development of their pathogenetic therapy. Analysis of the
processes of dysregulatory pathology requires an understanding of the biological
significance of the identified changes.

Results and discussionin the pathogenesis of chronic renal failure (CRF),
regardless of renal pathology, the decrease in renal function occurs due to 3 main
mechanisms, the main of which is a decrease in the number of functioning nephrons.
This gradually leads to a significant clgge in the biochemical parameters of the
blood and severe metabolic disorders.

The biochemical analysis of blood shows the development of uremia with the
accumulation of potential toxins and products of protein metabolism: urea (more than
10 mmol / 1), cratinine (more than 179 mmol / 1), uric acid. Determination of blood
creatinine is more important than determination of urea. You can also determine the
rate of glomerular filtration: determine the volume and concentration of creatinine in

the urine per dagnd correlate with the level of creatinine in the serum. Symptoms of
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lack of appetite are observed at a level of urea more than 25 mmol / |, at a urea
content of 40 mmol / | (norm-20 mmol / 1) in animals there will be a strong
depression (Romanoval, 2011).

In chronic renal failure, the fraction of residual or reduced products of
carbohydrate metabolism increases, which may be the cause of false hyperglycemia.
The increase in serum amylase activity can be caused by a decrease in the processe:
of excrdion of this enzyme by filtration (macroamylasemia) or increased
reabsorption of it in damaged renal tubules (Gerké. A2006).

Increased concentrations of urea, creatinine, uric acid in the blood are the most
important signs of renal failure. Of all thedicators of nitrogen metabolism, the
concentration of creatinine is the most indicative, because it, as a component of
residual nitrogen, is excreted in the urine by glomerular filtration and is not
reabsorbed in the renal tubules. Urea is not a primagmic toxin, but its
concentration in the serum correlates with the severity of clinical signs of uremia
(Chuprasov \B., 1999).

The kidneys play a major role in regulating phosphorus balance. With a
decrease in glomerular filtration rate and renal dystfon, phosphorus excretion
decreases. (Lyubarska/), 2006) Insufficient excretion of limiting phosphorus leads
to an increase in its level in the blood, while the level of calcium falls (in chronic
renal failure of moderate severity, the level of phasph is not more than 2.1 mmol
/1, in severe CRF more than 3.2 mmol / ).

Inhibition of endogenous synthesis of 1-@Bydroxyvitamin D and resistance
of bone tissue to parathyroid hormone exacerbate hypocalcemia, which leads to an
increase in the contentof this hormone in the blood and secondary
hyperparathyroidism. If it is not recognized in time, renal osteodystrophy develops
(P. Lazaretti, M. Kogika, M. Hagiwara, 2006).

In nephrosis, nephritis and especially nephrosclerosis, salts are retained in the
body, and hyperchloremia develops. From the blood, chlorine passes into the
extracellular fluid, into skin cells, bones and other tissues, displacing other ions
(Loseva TV., 2004).
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Gammaglutamyltranspeptidase (GGT) is a microsomal enzyme involved in
amino acid metabolism. The greatest specific activity of the enzyme is found in the
kidneys (7000 times higher than in serum). Therefore, the increase in the values of
GGT in the serum is the most sensitive laboratory indicator in their disease (Kabak
G.V., 2000).

As a result of dysregulatory pathology in chronic renal failure, the serum of
animals is disturbed hormonal balance. Thus, in animals with chronic renal failure,
there is an increase in serum cortisol. This may be due to metabolic disorders and
intoxication, which inhibits the functional activity of the thyroid gland (Romanova
V.E., 2011).

Conclusions. Thus, in chronic renal failure there are dysregulatory changes
that disrupt the biochemical and endocrine homeostasis in animals. In animals with
this pathology changes the quantitative and qualitative indicators of urine and blood,
as evidenced by laboratory tests. The level of total protein, aloumin, globulin, urea,
creatinine, uric acid, phosphorus, chlorine increases. The level of serum levels of
thes indicators is an indicator of the severity of the condition of animals with a

particular nephropathology.
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Introduction. At the present stage, an important task for pig farming is to
provide livestock with feeds and diets balanced in terms of protein, essential and fatty
acids, macreand micronutrients, vitamins and ethbiologically active substances.
Unbalanced and defective feeding of sows and piglets, their concentration in a limited
area, hypodynamics, insufficient lighting lead to metabolic disorders, reduced
resistance and the development of pathological comditibat cause osteodystrophy
in sows and rickets in piglets (Derezina T. M.).

The purpose of the work.To study the issues of diagnosis and prevention of
rickets in piglets.

Discussion.Rickets- a chronic severe disease of piglets, accompanied by a
violation of the general and mineral phosphecatcium metabolism with a deep
process of violation of the calcification of bone, inhibition, growth sedtlicing the
strength of bones, which leads to their deformation ("Veterinary Center", 2001).

The causef rickets in rickets is insufficient levels of vitamin D, calcium and
phosphorus salts in the diet, violation of calciphosphorus ratios in the diet.

Signs of rickets are decreased appetite, coat loses luster, reduced skin elasticity,
delayed tooth chage, animals lag behind in development (SkorikoMYy 2008).

The diagnosis is made on the basis of the characteristic features of laboratory
blood tests for calcium, phosphorus, reserve alkalinity, alkaline phosphatase and

radiography of the skeleton, iak into account the anamnesis (Skorikov VM, 2001).
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In patients with rickets in piglets, the activity of alkaline phosphatase in the
bones was 8.19, and in clinically healt®.04 mmol / ¢, in patients with piglets, its
activity is 2 times higher than healthy (Skorikov V.M., 2001).

To prevent the disease, the diet when feeding piglets should be varied and
contain sufficient vitamins, minerals, the ratio of calcium and phosphorus should be
1.31.5 to 1. In the diet of young piglets need to add gregrass meal, carrots,
calciumphosphorus premixes and bone meal (UkrAnimals.ru, 2009).

Conclusion. Diagnosis of rickets is performed by radiography, which allows to
detect the disease at different stages, determine the severity of its course and monitor
the results of treatment. To prevent rickets, you need to balance the diet of piglets

from birth.

55



BIOCHEMICAL PROCESSES DURING AGING

Zymina Maryna Sergivna
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Introduction. Aging - progressive physiological changes in the body that lead
to a decrease in biological functions and the body's ability to adapt to metabolic
stress. During aging, there is damage to molecules (DNA, proteins, lipids), cells and
organs(Ben Buing, 2007).

The purpose of the work. Highlight the main biochemical processes that
occur in the body during aging.

Aging is influenced by many factors, which can be divided into two groups:
internal factors: heredity, chronic diseases, dysfuncticdhe@immune and hormonal
systems; external factors: UV radiation, unfavorable environmental conditions, stress,
smoking, alcoholism, drug addiction, malnutrition, etc (Robert Arking, 1998)

There are several basic theories of aging: oxidative damagactions that
occur in cells can lead to the oxidation of proteins and other cellular molecules.
Oxidation entails the loss of electrons from these molecules, which leads to the fact
that they become unstable and highly reactive. Mitochondrial thabgyidea that in
the mitochondria there is an oxidation cycle in which a mutation in mitochondrial
DNA impairs the function of proteins in the respiratory chain, thereby increasing the
production of DNAdestroying radicals (Robin Holliday, 1995)

General chages that occur in the body during aging include a decrease in body
weight (living cells and bones) with increasing total weight due to an increase in the
amount of fat and water content. Metabolic activity is reduced in all tissues, as is the
level of voluntary activity (Leonard Hayflick 1994)

Collagen and elastin in tendons and ligaments during aging become less stable
and more fragmented due to glycation (criisking of proteins with sugar).

However, at the same time the skeletal bones are decal@gedl result of which the
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bones become thinner, less dense and less strong. Decreased circulatory function
contributes to this process. Due to the formation of eliaks and calcification of
smooth muscles and vessel walls, connective tissue stiffnessases (Ben Bova,
1998)

During aging, the amount of water in the epidermis decreases, which leads to
impaired keratinization, accelerated desquamation of the epithelium. As a result, the
epidermis becomes thinner, a network of small wrinkles is forthede are pigment
spots and dilated capillaries (S. Dani, A. Horry and G. Walter, 1997)

Aging reduces the secretion of salivary tract, which leads to dry mouth and
reduced protection against bacterial infection of the oral cavity. The volume of gastric
juice is reduced by 25% and there is a decrease in pepsin activity by 60%. The
absorption of vitamin D (and hence calcium absorption), vitamin B12 and folic acid
usually decreases with age (Jana Viiga, 2007)

Most glands, organs that secrete hormones thgulate functions such as
metabolism, temperature and blood sugar, become less sensitive to triggers that
stimulate hormone secretion. For example, in an aging pancreas, higher blood sugar
levels are needed to stimulate the secretion of insulin, a horrhanédlps muscles
convert blood sugar levels into energy (Aubrey de Gray, 1999)

Conclusion. Aging is an irreversible process that occurs in every living
organism. Understanding its features, we can prevent its onset and the emergence of
possible disease§herefore, it is important to monitor the condition of the body
throughout life, so that the aging process was as easy as possible and without serious

consequences.
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THE PREVALENCE OF VIRAL HEPATITIS B
AMONG THE POPULATION OF THE KIROVOHRAD REGION IN
DIFFERENT AGE GROUPS (20152019

Nazarenko Iryna
Assistant of the Department
of Clinical Disciplines
Donetsk NationaMedical University

Introductions . One of the most common viral infections today is viral hepatitis
(hereinafter VH). Among them, the most common are viral hepatitis B (hereinafter
HBV) and C (HCV), which account for 96% of all Vi¢lated deaths. Unfortunately,
Ukraine is not one of the catries with widespread implementation of existing
prevention strategies, in particular prevention technologies, which provide for the
formation and preventive supervision of risk groups for transmission of VH infection
through parenteral rote, indirect ¢aatand contact with biological fluids of infected
persons. Vaccine prophylaxis of viral hepatitis in newborns and young children needs
to be strengthened. The growing prevalence of hemocontact (parenteral) viral
hepatitis,its asymptomatic course, predasition of peopleto chronic diseasewith
significant mortality rates, givessthe problem ofits spread as a "silent epidemic"
which isof global importance.

The most common type of VH, hepatitis B, is the most serious and globally
underestimated prodin in the health care system. In 2015, the disease killed
approximately 887,000 people worldwide. The virus islB0 times more contagious
than human immunodeficiency virus. In infants infected with hepatitis B, during the
first year of life, the diseadeecomes chronic in 890% of cases. In adults, chronic
viral hepatitis B increases the risk of cirrhosis and liver cancer by 350 times after 10

15 yearsof infection.
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According to experts, 1.5% (632,298) of people in Ukraine are infected with
the hepatitisB virus, of which only 3.7% (23,687) of people are under medical
supervision(data2019 [1].

Aim: Processing of statistical data from 2624®%19 on the incidence of viral
hepatitis B of the State Institution "Kirovograd Regional Laboratory Center of the
Ministry of Health of Ukraine"; coverage of possible causes of hepatitis B virus
infection depending on the age group of the population.

Materials and methods Statistical datafrom 20152019 on the incidence of
viral hepatitis B in the Kirovohrad region; methods of mathematical statistics,
analysis and comparison.

Results and discussion. According to the annual screening and control
conducted in the Kirovohrad region by the Statstitation "Kirovohrad Regional
Laboratory Center of the Ministry of Health of Ukraine" for the period from 2015 to
2019 1661 cases of viral hepatitisere registeredwhich is an average of 172
patients per 10000 population.

Figure 1 shows that frorB015 till 2019, the number of people infected with
viral hepatitis gradually decreasedgeneral The peak can be observed in 2015. The
number of patients that year reached 388 people, which is 40 infeetgde per
100,000 population. The lowest numbef people suffering from ¥ wasin 2019 Its
equal to 272 people or 28 people per,D00 population
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Figure 1. The number of people infected with viral hepatitisn
Kirovograd region (20152019)
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Majority of these infected people sufferith acute or chronic hepatitis B
(Chartl).

Chart 1
The number of infectedpeoplewith acute and chronic forms of hepatitisB in the

Kirovograd region for the period from 2015 to 2019

Patients with HBV
Year -
Acute Chronic
2015 36 53
2016 23 58
2017 24 51
2018 20 71
2019 16 51

In total, the number of people infected with hepatitis B virus from 2015 to
2019is 403. The chronic form prevaiis 284 people.

The age grouphaving the highest number of peopldected with HBV -
people over 18 years. The numberpattientsin this groupreached375 within 5

years while the number of infected children w28 (Figure 2.
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Figure 2. Number of HBV- positive people depending on the age group in the
Kirovograd region (20152019
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Therefore, allof the collected data show that the number of infegtedple
with HBV who are older than 18 years significantly exceeds the number of infected
children. The probable cause of this distribution may primarily be related to the
routes of transmission of hep#iB virus.

Conclusions.HBYV is spread mainly through percutaneous or mucous contact
with infected blood and various body fluids, including saliva, menstrual, vaginal
secretions and semen. Sexual transmission of the virus can occur especially in
unvaccinged homosexuals and heterosexuals or in people who are wofkbessex
industry. Infection in adulthood leads to the development of chronic viral hepatitis B
in less than 5% of cases. Transmission of the virus can also occur as a result of
accidental igestion of a small amount of blood or fluid during medical, surgcal
dental procedures, from razongth infectedblood use of insufficiently sterilized
syringes and needles; intravenous and percutaneous drug use; fadonsg and
acupuncture. Perinatal transmission is the main route of transmission of hepatitis B
virus in many parts of the world and is an important factor in maintaining the
reservoir of infection. In the absence of prevention, a large number of mothers with
the virus (especially HBeAgseropositivg transmit the infection to their infants at
birth or shortly after birthd]. The risk of perinatal infection also increases if the
mother has acute hepatitis in the second or third trimester of pregnancy or wahin tw
months of delivery. Although the hepatitis B virus can infect the fetus intrauterinely,
it is rare and is usually associated with prenatal bleeding and placental abruption. The
risk of developing chronic infection after perinatal infection is 90% (up naonths),
but decreases to ZilD% at the age of 6 months to 5 ye& ]|

The second probable cause of human infection with viral hepatitis was a
popular trend of the last-B0 years- the mother's refusal to vaccinate her child.
Hepatitis B can be preméed by vaccination, which is provided by the National
Calendar of preventive vaccinations of the Ministry of Health of Ukraine since 2000.
All children and adolescents under the age of 18 who have not previously been
vaccinated should be vaccinated agaidBV. According to the recommendations,

all infants should be vaccinated against hepatitis B as soon as possible after birth,
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preferably within the first 24 hours of life. Three doses of hepatitis B vaccine protect
the baby for life.

The third and final @ason for the spread of viral hepatitis is the lack of
awareness of all segments of the population about the risks, ways of transmission and

prevention of viral infections, including viral hepatitis.
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MODULATOR OF THE IMMUNE SYSTEM : 1,25(0H)(2)D(3)

Sorokman Tamila
doctor of medical sciences, professor
Moldovan Pavlo
assistant professor
Bukovinian State Medical University
Chernivtsi, Ukraine

Introductions. The description that several human tissues and cells express the
vitamin D receptor (VDR), allows a growing interest in exdkaletal functions of
this vitamin [L]. In humans, vitamin [{1,25(0OH)(2)D(3)is mainly synthesized in the
skin after exposure to UVB whereas only a minor part (<10%) is derived from dietary
sources [2]

Aim - to assess the role of vitamin D in inflammation.

Results and discussionVitamin D (D represents B) or D, or both) after it is
ingested is incorporated into chylomicrons, which are absorbed into the lymphatic
system and enter the venous bloBdveral studies suggest that calcitriol can enhance
the innate immune response, whereasntioaibit the adaptive immune respori3¢
T and B cells express VDR and are important target cells of calcitriol immune
regulation. Vitamin D can suppress cellular and humoral immunity in several animal
models as it plays an important role in regulatprgliferation, differentiation of
activated B cell, and immunoglobulin production [4]. Systemic inflammation is
characterised by elevated levels of inflammatory biomarkers in the blood stream such
as tumour necrosis factdd (TNF-U), interleukinlb (IL-1b), interleukin2 (IL-2),
interleukin6 (IL-6), interleukin8 (IL-8) and interleukiril2 (IL-12). An infectious
pathogenesis posits that intracellular bacteria disrupt the vitamin D regulated immune
system, resulting in persistent infection and chronic infletmon. In the clinical
setting, a novel immunotherapy is demonstrating the ability to resolve vitamin D
metabolism dysfunction, restore immune function, and thus, eliminate infection and

reduce inflammationlt is known that the activation of immunocompetent cells is a
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calciumdependent process [5]. Insufficiency or deficiency of cholecalciferol in the
body is considered a predictor of many chronic diseases and infections.
Immunoregulatory effects of vitamin3Ddeficiency are manifested in the form of
increased proinflammatory vector of congenital and adaptive immune responses.
Moreover, the effect of vitamin D3 on these processes has aldpsadent effect. In

the absence or deficiency of vitamin D3 in thelypohere is a delay in the maturation

of lymphocytes at the stage of lymphoblasts, which significantly affects the processes
of immune response to antigenic stimuli [6]. Confirmation of the importance of
vitamin D3 in immune regulation are the results afmerous experimental and
clinical studies showing a link between low levels of vitamin D3 and increased
susceptibility to various infections (viral, bacterial, fungal etiology), as well as the
development of autoimmune and allergic pathology [7]. The piadeided by M.C.
Magnus et al. [8], showed that the frequency of lower respiratory tract infections in
children of the first three years of life (n = 1248) is inversely related to even the level
of 25 (OH) D in the serum of their mothers during pregnafgyen that one of the

main functions of vitamin D is the regulation of calcium transport in the intestinal
mucosa, renal tubules and bones, with its deficiency there is a violation of calcium
metabolism, reducing the concentration of this macronutriembday fluids and cells,
which can adversely affect activation of immunocompetent cells.

According to scientific studies, vitamin D deficiency is observed all over the
world [9]. Domestic studies among both adults-I&2) and children of Ukraine have
found he presence of insufficient amounts of vitamin D.

Conclusion. Vitamin D plays an important role in the regulation of the
Immune response modulates the immune system, has a direct regulatory effect on the
functions of B and TFlymphocytes and affects the gimotype and function of

antigenpresenting cells and dendritic cells.
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Introduction. Nowadays, solar energy is becoming an alternative source of
energy. The development of technologies for converting renewable energy into
electricity is important for the development of society. Perovskite solar cells are a
promising new class of solar telthat have aroused great interest and attention of
researchers due to their fast growth of power conversion efficier8y. [Qrganie
inorganic perovskites (OIP) GNH3Pbk are relatively easy to synthesize, they have
high light absorption coefficientsithe visible spectral range and a large diffusion
length of charge carriers. However, orgamorganic perovskites have some
disadvantages. They are unstable to moisture, oxygen, UV radiation [4]. The ratio of

initial reagents and the chemistry of presans are the main factors that can affect the
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structural and, as a result, physicochemical properties of perovskites
CHsNH3Pbk [5].

Aim. The aim of this work was tovestigate the influence of the ratio of initial
reagents on the stability and properté®rganicinorganic perovskites GiNIH;Pbk

Materials and methods. Lead iodide (PB) and methylammonium iodide
(CH3NHsl) were used as initial materials. For the deposition ofNHRPDbL films,
the initial reagents Ppland CHNHsl with ratios of 1:1;1:2; 1:3 were dissolved in
DMF and stirredat 7 C f or 1 hour .3NHzRbfilms weresfdrmed | i n «
in a dry box. The previously prepared clear solution was deposited to the purified
glass substrate by spaoating with speed 1200 rpm for 30 sedsn The
microstructure of orgamnimorganic perovskites was controlled using a scanning
electron microscope SEC miniSEM SNE 4500MB. The phase composition of films
was identified by Xray diffractometry (XRD) using a DROM-07 diffractometer
(CuKU-radiation 40kW, 20m¢ ) ov=5i50200 a step of 0. 04U
4s.

Results and discussionThe ratio ofinitial reagents Pbland CHNHsl (1:1;
1:2; 1:3) affects the morphology of the synthesized films. It was established that in
the synthesis ofilms with the ratio Pk CH;NHsl = 1:1 the microstructure of the
film is represented by anisotropic neetlke particles, with PBtCHzNH3l = 1:2 -
particles in the form of a maple leaf, and in FBH;NHsl = 1:3 - particles become
more isotropic(Fig. 1a). The phase composition of the film depends on the ratio of
the initial reagents and the temperature of heat treatr@dRt.films CHNHsPbk
with different ratios of initial reagents are formed according to different schemes: (1)
via the formation of thee intermediate compounds (§NH3)3(DMF)PbIs,
(CH3NHs3)2(DMF),Pbl,, (CHsNH3)2(DMF),Phslg (1:1); (2) via the formation of four
intermediate compounds (GNIH3)2(DMF),Phylg, (CHsNH3)(DMF),Physlg,
(CH3NHs3)3(DMF)Pbls, (CHsNH3)2(DMF),Pbl, (1:2) and (3) via the formation of two
intermediate compounds (GMNHz)3(DMF)Pbl and (CHNH3),(DMF)Pbl, (1:3). In
the ratio of initial reagents (1:1) OIP is formed at ALE , at a ratio ol
170AC anACil17/espectively.
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The presence afther compounds in the film can contribute to their stability

under the surrounding atmosphefde influence of moisture on the stability of OIP

has been investigated. The stability of perovskite films was determined-ray X

diffractometry and evaluateoly the content of the Pphphase, which is formed as a

result of the degradation of the OIP film. Theray diffractometry results are

analyzed and presented as the dependence of theliide content on the time of

exposure to moisturd-ig. 1b).

W(Pbly),%

50 -

401

w
o
1 N

1:3

0o 10 20 30 40 50

t(days)

Fig. 1. The mcrostructure of organic-inorganic perovskite films (a) and

dependence of the content of the Ppphase in the decomposition (b) of

CH3NH3Pbl s perovskite prepared using DMF solvent and different ratios of

starting reagents1:1, 1:2, and 1:3.

It was found that moisture significantly affects the stability of OIP films. Films

obtained at a ratio of starting reagents 1:3 are the most stable. The formation of these

films of perovskite CH3NH3PbI3 occurs through the formation of 2 intermediate

compounds. Films obtained at a ratio of starting reagents 1:2 show the least resistance

to moisture, they are characterized by the formation of 4 intermediate compounds.
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The formation of perovskite CH3NH3PbI3 at a ratio of 1:1 occurs through the
formation of 3 ntermediate compounds, and these films show stability to moisture
higher than the films obtained at a ratio of starting reagents 1:2, but lower than for
films at a ratio of 1:3. Therefore, the presence of a certain number of intermediate
compounds affectthe properties of organinorganic perovskite.

Conclusions.The formation of CENHsPbk perovskite films at different ratios
(1:1, 1:2, and 1:3) of the initial reagents Pdnhd CHNHsl and after heat treatment at
different temperatures from 20 to 1A5Gvere studied. The morphology of the films
mainly depends on the ratio of the initial reagentga) diffractometry illustrates
that depending on the ratio of the initial reagents and heat treatment temperature of
the films, the formation of OIP occurs acding to different schemes: through the
formation of 3, 4, or 2 intermediate compounds at the ratio of the initial realgénts
1:2 or 1:3, respectively. The intermediate compounds 3;{EH)(DMF),Pbl,
(CH3NH3)s(DMF)Pbl, (CHNH3)(DMF),Phslg and (CHNH3),(DMF),Phyls in the
films were found. Changing the ratio of starting reagents significantly affects the
stability of the films. Films obtained at a ratio of starting reagents 1:3 are the most
stable.
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BOGCOI! sn ftoesHEZSCIS' 8 " Otykzeo Odzadzy, dzOf s’ 9,
A 3 ydzed?2 ME dzOH . 4 jtoj H BZ GdzsiG)' ysddse GSds W
M sdzzS * 8 Htfd Hyjddzw "] fHBay ks Isi f
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L 0BOL" 028 ' dzh §jthifjClkdo dts® tsB OT
o do yd dedzv Odzalsd tsC i H Odals dzd = , OdzsdB OC Is
Bj2slsSMdydds o dzOMmisdoe simlsj 2 W j dzsdt dadifls fr
ydmlsds (©jfOwOl' 9 fodosHdsds §BEEHY | ddz
' &z ' SseMf sHOKLM! S&5° fosddhass shls' . 1t
tesmdzd dzdzs e 5 f tsAatsHY J dedzv dBtsy 4 BRI JWJ Clsc
odc' Hdzs® Odz' Isj todzOlsdfdytstsj st aly diEidgzls j st y dgO ¥
o zOMmMIsd o sMmis* .

[ 50 hEEedOdRO0 £ HeBBit' &jlsH' o9 oMl
M sdzz ¢ s O ¢ Hotal@ SOy stz | datsfgl fipsd 7 M sdzz ¢ k&
~nOtcylzo Odzdz? SO dzOf sV .

[Oljtc' Odzd 5O OWE szt . o Oy fizg © ¢ ks Y dzts

L mdset ydes® ksySd Ltk ¢ fsd ¥jdsd d
s Odz' dzd .
sOdzidedf S sitsdzj Sdzw tedz fodetsHd § sd' W
HEBdd d2 kO e906wyky' od&Omsdosmls' . 1 sd W
hs o5 Blsjss'tk Sk’ cdodjSkdd SHBEOLE HJjS'
ftejHmMsOodzdC ' ®» kOdz dz' ® ' COdksoaO CdMmdsko.
A' wjuseddd vyddwlk: §jtejoOydts L dlsd:
) sdz' Wjdetsdzd ¢ OCIsd e dzd G50 s PEASE dsO e *H O dalssOe

s CtsHYJ dedatieds Mizio fyd dzj ded d3 o * dz' dzd i3 6 OH(
Cdz' Isd dzd LOadh § d& 9 "' H ¢ dmdzy dzdzw s fMmls
ftosW "' dzOC Is d ydzkz H' b, weo Hsf sd&3OG O L On
LORo St 9 Odz' .

COOH

HO OH
OH

tdm. 1. dlskzSskztedzO W stedzdzO ¢ Odztso &
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[ dzv o e dfjsddz’ W j desdz! ded R MY sdzES bk fted et
BjlssH [ jo)dzlo@dmse Odzd?2 dz@ toj OCy' ¢ dMmdz
ddz ded ok o' Hdeso dzdS OB ' btz djcCt S
CdMmdzsds Mjtejrntsoadh® L O dzOw o detkflstsj OCdgh g ¢
" GHdesMkzd Wedse s Sdhdsksd, s odsodesd2 Skt
stsuy'  j S o (otQfd.d2ydzs flg2  dsj stsH ¢ dz ¢
pdCtedMissolkze ' Hd&v odL dzOyj dzdz? o B sk IsC

tdfm. 2. [Ydlididesd o COd 2 jttdkOds OdzOls s
LO dzOWodzsfls' ' dzHdSC Osic® O COOd L Okt
L &g dets¥ Stz stokz ' L fydsialsE®Rs  dzO L tsdzt

) wetsfls' ftocdqtesHdzdr tsBO' CIs' 8 HBMdAz HY
te' L dzd » TfuEddsdzde?:  1OOris ¢Quitise Yyo0? L jdgpPdf?2 U |
LSO d@enfeelg , y0O?2 L 4 dzj dzgrfls cQurfise , stc©o 6 W dzd 2
esdBON Csoad?2, LttOodWdd?2 YBWOPWa yjtfd, oddat

[ Odzg' , Blsted 3O dz 2 AtH' ftoseojHjdedr HTEG
hts fsoddedz BElsd ROwOCIjtedzdd3d HA&Y HEGBEGE
wetsmls® : LO 9o HYitseo' HdzddB3d dtstcdzOIsdeo Odizd o
L ZOR sHdIs! v o d3j ) &2 5 %8 %,0 d3L jnbzj diztisclas W j dzts
oddz d@syj MweOld 0, 2% 9" H 26t BOMJ) .
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{iLizdz sOld |50 [BadHad dzpatzdzve. 5" Miskz s Odz'
5BO' SISOR LH'2Mdzt 90cdkzd L O ¥ istodzdzssy :
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ai ¢ ' dz' € 'dglstetslOydldzz SOz 2 ff j tod3Odec OzOIs Iz,
HzB ddz' dzgd = toj ytse d dz;

a T S dz C fids @ yddzze S Odz 2 fj te 3O dz6 O dat
sdlstczo Odzdz? Atsdzshists’ ftosed (otHd SO * dzvd

KifsftcOotsyded?2 Stsjl% t] edghdzc@z@§tlziz S Oz’

0,004147i € ' dz' ¢ ' fls! HEkB ddz' dzgd n P Nds o td Ha, y dsct
COdz' 2 fjtedsOdzc OdzOlskz, @ ;

3L OCOd dzd?2 tBO' B Blsted BOdSEts jSMisteOS s

niBsBO' BB Odz' Cotslsd jSMstOCIskE ftodtetsH dats @t

mi BOMO 0o O3 ¢d Mkaottet ftedosHASEES SBO

[dzv slted BOdzdzY j CMsteOCIskE dz0 9o On=R,806 tc s iy o
L Odzd © Odzd?® X0l B3 dzOMmistss 9 Odzd Gtotslsw @ tsd3

B

W' odz stekzoOdd St'L' §Ofjtsod? W' od lkt ' Ht
bds' tedz 2 3528008 ( ¢ dzOdz' L fesotsHddkd GSHEOL
hodHSCBBGES tShtdzisHY j dadgv . [ sfmdz' HY j dadzw ftots

[ sfdz' HY jdede" ff jteh se s HdZW fCOLOdzd SOC" e
DulsOdzH OtclsdL Oy ' W, Ltets 2 ipdazle dxa®iis@ yeCgels i3 H
tsBd'dE Odz Cotssd BPwLPAdz s sBO' df tisB YT
fJjtdsOdec OdzOlslz, o dlstcOy  datd/ HKMEO,) 324,890 B50 O dzdz™
2 oKMNO) = 0, 09 s i3ss5dz0/ A &1)
da= 3,4 M3
[ sdz HHEsE s Hdz2Y fC0LO0dkd O tjL k¢
NulsOdzH Otelsd L OyY"' W, Ltets 12 Wdizzp a@xARiS@ 6Lk d3 H
tsBd'dE Odz Cotssd BPwPAdz g sBO' df tesB YT
fjtcd3sOdzec OdzOlslz, o dlstcOY ) dztd/G i 1828 &is d Is to z 9 O dzdz"
e c(KMNO,) = 0, 12K =BBY' / H
Ja= 2,b5 Mx
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1. vyO2

L Greepfez 3
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V,=8,9M 83
V3= 10 &3
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Ass 0 az Tg3o%
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stc@o d t
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V,=4,3Mm 83
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L Guddase dzd 3
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fn d3
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IsSOdz" dz' © IO Mytste’ Hdz ded = ~ d3  sdz' ¥ § detsdz! dz(
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dzj - OtcOC Isj todzed 2 .

[MS  dz €d L tcOrkzdst od Miskz ftsdz' W datsdz
sdded ys Mkzats’® &OMd ddmsw, O k2 o9dfOHSCE o
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Il dMmdesofCjdlstsH [ j o j dzls O dzw BOLE' Is: fyw dzO
56 d mdzj dzdz’ f sdz' W j dzts dizZH af ¢ 18 ) A din dWirdalisdstadijls © € i
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ks OF Yyos kO yYjteosdshkkz odd . 10 dst
L dzZOnrtsHdIs Mw 9 d3j 4 ORl 1B2B5 %, 8 ¥ ts o' L g leaptezs i3k
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I &' s fd' Wj desdz dechn Fifvdodssy O, @ godz'e | dt
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1 06ddz02Cts | 96 dza o |
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1 sH' ' Bdg' SCtesCd, LO zizstzdd, daPW e dzetsnlsf x f 1O
Hisfdz' H Y j dadaw ( BBtsdzj S &z dzv te dzO My jSltesMC st °
Jdzj SstesdBOc dz’ sdese s -Mffj Chougisp sPzdzy, ( @y Is
tc" HddzdzO R EetsBOSSELOW * W ) stsdzC sdzgz M Otc'
dzj HisYy' dz' dzd B BBIO! o Jdg@G@RER W' OdzZhtse d~ o dzd

1 0 Wtsdg odh jodGC dzOH jdesets B ' dz' h HESY'
tesL tetsB € w ¢ B' dz: Fdz W' Ctso Odetsa ts, s ©
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Bj stsH Iz Hisfmdz' HYy J dzdaw odBlzrtso dn toj ytso d dz.
MisOdzH OtelsdL s OdMs'c Bz st W sstEHc® HEsMdz' HY J d
odehkrtsodn -MQEHEONDMY SKziz < ) .

lted SftcOys o Odedz' HBMIsky dadma ' deW StedzOy' 2

HiSfM® HBMd' WY j ddz? o dB Ek--N®§ D -NO,jn g, ,
B ssHSdE cOL o5’ 9 ¢ WistkPslis@dy C KPhdzsets HJ
"tsdz’ L Oy " oB d dzj Clstetsdzdzd d3 Bk H Otetsds, od¢ dzd € C
Zdz" W Cts9 Odzd 2, MisOdzH OtlsdL 59 Odzd 2 ~n s B3O Is
odekzatsodn tej ytsoe d dz, sO¢ ‘ B' dz' h my
~ntleBBOIstse Pl sydedizzmdz’ HY j dedzy t5Ctej d3d ~NOg to iz
Is O-NO, I sdzlz € ) .

[HddBd L ftedC dzOH" © dzOBdzd j dzdz" HB toj C
ftod Hitsfpdz' H Y j dzdz’ odBkzrtsadn toj ytse d dz,
bGJ deMlsotsds tnBtesdzd dzOo Cippad ) wias a5 SO ff ez ¢o S +
States Environmental Protection Agency (EPA US)):

-HtsMdz' HYy Jdagdz" o dBEkZAatsadr tj yseddz & IstsH
846 Test Method 8095: Explosives by Gas Chromatography);

-HsfMdz" H Y j dadaw dz' stesOQtetsdiBOIsd ydzd » W M aziz ¢
By sSSHEBEBR admMsCtsi Wi SCilsdo dzts’ -886 TastMettas 83308k 5 d3C
Nitroaromatics, Nitramines, and Nitrate Esters by High Performance Liquid
Chromatography (HPLC).

[ JIsO tcBenssq. /oy Bzdzt LGOHOds Bk oMmls
C'dzt €' gL H "fdz' o (t MY J telsdzts’ mMzxsed [ 14
GOL tso ddzqd ~nlcsBEOIssE tcOW Od3d L BOMMJ dzj S Is
Hilsj SltsteOd3d, 9 G(tlsteds "'Sd2 LOY' W HJIlJ Sl
Jdzj Clstectsdzdetsets EZHOWlz, O ttL H' dzj dsars dss Qs 0 C
dzj f tsdzW tc dzts & dzj oz - sii3sdz AN HOP BPds d (2§ Bdz' Md dzts €
dzOMmis 2 ded di3d tetsL d3'30eis) d3cp:dalzHstico’ > (AR dR; " Olsiig alshted d
fd&z' 9 Cd dzj ekGASadgIsd3. W OL
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1l S dzOH OB tsH Bdzd e SO dzWtedzd m € BSdztsdz

- ZB-5MSi (ZebronPhenomenex);

- Rxi-5ms (Restek);

-HP-5MS,VF5ms ( Agi l ent Technol ogies) 10

L% 4, odh it dmMOdzOd CtdW ' cktcOyYy' v =R totsdBC
fsh dtej dztses  ° sO¢ Bd d&sedlsd ¢MmMlsOdzH Otels dzts &
Colste’ fHftosotsHWIs! MY | Bslstflzsh tcyoziz y &z [ €

HjtjH o' HAB dedetsfilsj 2 CtdaW " eztcOy' 2 ~tetsd
&' sj tcOIsktedzda HY J 6] dZOA, 9" Hdzsfmdzts ¢ Mls ©dzH
028 ' dzv h L d2Oykh dn: 9d¢C tstcd Mmis O dAgigy dzj cE AL dpodix]
HijlsjSCltetsds, ¥0dzjtsds L Oy dz'sydzte d € tstcd fyls O dadaw
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L OLtldedd3 nj d3" dzs 3" dz' My dzlsdzd d3 HJIsj S sstetsd
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Istseo h d dzO dzj oz - sd3s-5 6 d/O63fR)F1,0d3C P -20Rt X
6d3/0,53d3dt1,5d3¢ d3; -S5MESB 5d3/0,25d3d40,25d3€ o3) ; odCtstedfr
COf ' dzw tedzd n C sdzts dzts & L MYy Jy' OdENT,RxO dzts ©
TNT2),;, odS¢ttedMmisOdzd®Y Hartste dzdf © tc Ozgzizeizdal = &

L% d, a3 Ists HOdsts ' tesB tslsd ‘ ftotso j H
CdeW stedzOYy " h ts H S Hisfdz' H Y § dzdaw odBlknt
Pl BOBELOW " T, O kOCBGY ttBLBGSBSO RtetdOls
N-NO; Is O-NO, I sdzz ¢ L 8¢ tej BO, sO¢ ° odBkzrateadn
dzO2 8B " dzs h ¢cMisOdzH Otgls dzlz e sO ttsL §ftso My HY j dal
fdmlsj &3d .

[ Olsj to' Ba&d3] Is IMaterials and metods. | dzw ftotso jJ HJ
Hsmdz" Hdzd y+ ¢ 5° tcsB tsisd B Iz dzd odCstcdmls
~nlotsBOIstsctcOW " ydzeds MdMmlsj &3, dzOes jH jdz2 o IsOB
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ssd GOy

v OB dzd yw

ntcsBOIsetcOW * ydzd A

1 02 o34 dzlz 9 O dzdzw 1 2
Shimadzu Agilent 6890N/5975
] OL BrtesdBOISEGE oW
GCMSQP2020 ElI | Inert GC/MS Systen
vdlf RtesdBOIBGE O GOLBo d?2 GOL o d 7
Agilent Technologieg
_ Shimadzu 6890N
1 02 d3j dzz © O dzdzv ~
GC-2010PIlusAMS Network GC
Sysytem

sdf HjlkjClks®O

3Ofipd dzj ¢ Isq ¢
Bsdzts ¢ 9 OH o Iz

BOfm dzj ¢ Isd
B dzts ¢ 9 OH to

1 02 d3j dalzHe jAsigdEWIs s t

Agilent Technologieg
5975B inert MSD

sftsm' B 'tsdzg' L Oy

j dzj C Is s 5 dadzad

j d&zj C Iste s dzd

dbolssMOBY dj t

Shimadzu AOGC20s

Auto sampler

Agilent Technologieg
7683B Series

Autosampler

dolsts' doj j Clsiste

Shimadzu AOGC20i

Auto injector

Agilent Technologieg
7683B Series injecto

sd§ zO02 dzj 50

Split and Splitless

Split and Splitless

1 02 d3j dzlz ® Odzdzy

Shimadzu
LINERGC2010
GNWWOOL
(Part. # 22175193)

Zebron PLUS Liner
for Agilent &
Thermo
(Part. # AG20A11-
05)

{ sL B ted O dzj to

3.4 mm ID /95mm,

deactivated, with wool

4mm ID / 78,5mm,
Single Taper Wool

on Bottom
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s REBEOLSGE KO

COf ' & ©d

COof ' &t

1 02 d3j dzlz & O dzdz™

ZB5[ S|

VF-5ms

T ROsetOW ' yd (Part. #7HG-G01811) | ( Part . #
it L3 o rtotsdzOls
C 5dzts dz§ ( :
[ s ddzO, 30 30
I Od3d Iste, d3d3 0,25 0,25
vstsoh ddzO dzj tclznts 0,25 0,25
l sdzv tedz’ Mis! dzj to dzj § tsdzw te dzj § s dzv to
5%W J dz' dz 5%W § dz' dz
4 C dZOH dzj oz n S 95%H  d3d-Isd ¢ 95%H d d3j-Is d
fsdz' mMddzsy § sdz' md dztg
v OB dzd yw
1 OtcOdgj Isted mtotsdi3BE st O ' ydzd -
1 O2 3] dzgz o Odzdz? ff OtcC 1.1 1.2
1 OL dzsfp’ 2 1 Jd 1 Jd
[BO' ' d&3 "dpj Sk’ @3s’ ftots 1 1
v BB J Oskztc® " dzyd Sy’ 2 dz 170 170
tdxdd " dad Sy’ split split
l " Hdatsh jdadza" f sH" dzz ' tsls|1: 20 ({1:20 (¢
tdyddz Ssdzlstesdzée  slsts€ Iz| liner velocity | constant flow
vsdMmS, €C10 117,0 |116, 4
1 Oc0dz! dgd?2 sl €, d&dz/ =| 34,5 (| 34, 2 (
Isk" ¢ s CBdsdy”, ddz/ |1,50 (41,50 (¢
[ " dg 2d2O hodHE MIs!, Mmd3 45,8 (| 46, 0 (
1 sl € tsBHEZOEZ Mitflsd, d3d 3,0 (9
vy B3 J OkztedzO f tetsc te O30
1 jJteh O syOlsCs9 0 Is
¢ fsdzls dz$ Iz(, U At ) : 1100 10,0
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Il dlsted &3¢ O fted fJth’

sj Bf j eOlskzte', 2o 000 0.00
ZzodHS " Mls! dzOGte' o Odadz" 20,00 20,00
[tecO Isj Bl jcOktcO Isjte 170,0 170,0
Il JlstedfdgcdO Hiclze '™ 2 Isj d3ff J t 16,00 16,00
ZzodHS Ml! dzOGt' o Odadz" 20,00 20,00
stejlsw Isj i3 j cOktcO Isj tc 250,0 250,0
l dlstedBC O ftod bcjls' 2 Is 5,00 5,00
zodHG ' Mls' dzOCGte’' 9 Odzdz” , - .
U BY JtcOlskzte® " dalsj teW j 2 M 240,0 240,0
) B jtcOEtt® ' sddkscs H 230,0 230,0
) BY JjcOlskztc® C o9 OHtokzi dz 150
tdydd " sdz L OY' El El
(ded g v ' tsd2 LOYy' ", §l 70 70
1 Oted 3¢ d odmrtHE L yd 1,50 1,50
] syOlst tj ' MsteOy" ° [t 1,60
1 OS¢ dzy j dzdzvn tadsd3CrjdsemCay® d3d 28,00 28,00
tdydds o  MstceOyYy® ' ~tetsds Skan Skan
[ OfOLBdz t6j - Mistelz' &iBd A 35-350 35-350

Il vt HsMdzZ" HYy ko Odzdr L tOLC' 9 B

odBikzrtso tej utse d dzd , Csists” ) Mot &gz MCc

toj ysodded, dOojHjdz o IsOBd&zdyY"

) jtejdz € HEMd HyY ko Oded R

3.

v OB dzd yw 3

LtcOL S 9o

[ sfdz" H
LicOL €

[ sdz" HYy ko Odz

(hESOd )

A-IX-I YdC st Bj sqdz] dEste dz' StesOd3 dz

[CWEd |yqSdaslk,] swOd] sddj dsj st0d Ist0
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Yd dzstdQdz’ st d B s dzn d W § dz' dzfnj utsoe

L1 uRs

Hd®ded2 " €O (S)

steddz Ol Is s debstsddlzz) ( v \0Bis,dzts b

o (f11): Hdz lstcOlsd dzOW IsOdz' daiz
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HiIsj Sk i3dm toj ytse d dz, HsMisOIsdz! BE 58 H dzW
"dzlsj teftedlsOyt W BOMMY j CIstc’ o HdIlsj Sk &i3d n
BOLOKBI HOdA r; dzd dztsy dzd @ * M ls Hylsj Slskzo Odzdz
dzj i3ts ) dzafig IsiplSiIslzo Odzgdzgy HJWECdrm 90 CBAdZySSdn |
1 d ) dzts €dhafusidns LL O6 Odz' dg¥ ¥ yd odh jod¢ dzO
Mlse jcHY o Ols(d, hts LOf st sdztse Odzd 2 - s diz0
Edz" o j eiOdz: dzd d3, SHd&ZOS HBLoBB&Y' ftotso SH (IS
odBlzrntsasdAdis] g ted H W daNNOsld @-RGMHY sdek C ) dz-
CNO;mMf sdzE S d SO HBYIBR Yyd' Sodidfsdz] dzsd Mz d3
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¢G. J[JHjMMO, v

Jeddyj dz€ts [ ¥ HBddZO 1 d
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B' Mster 2 d d&zje¢d?2 Hsmiskzy dzj $ OteMmlise § dzdz' ~
fioj sHBMZ) ddY G6J B0 dyj W Odg WOy ug O J
BOt! jto ftojHMsSOodzwjls WdLdsdtsedyd MEd2 B Ot
YJ dzlstcOdz! dats?2 dzj tco dzts?2 MmMdmilsd dsgs?2 (A &) . Y
dqaisd JIs HoB2MIse j dzdely G kz de'lz 84S te dfpl ¢ d LOhMdldzlzb
hdtse dj d3 Hdv¥ t] QdfPL OWddzvijldsd Wngdg) ¢ Isd e dzC
tcOL dzd ydz » 94N jMmlse, dzjtsBrBHdA » CdzjlsCOd3 .

rdzv  dimidzj Hise Oded™ ftetsded yoj dstsfisd o " Jf
BB sSsSH SO . skzommMdudi MSdd3 wedzw jlsfmw ftetso jHJ
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A J dz tcOBtlsl" . dMmMf sdz’ L s Odzd d md d&3tf dzj S
Bts dzj § &z dffy lstedsQIs 2 to T fteseo jMisd OdzOdzdL o dzd W dz
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teOL dzd ydzr = dzj S OteMmlse jdzdzr = o4 M jMmlse M § OMMC
fedsh ¢ BilssHO (¢t ¢. 1 OdedgRd™TH  gets iz
oLWIsr dL tOBBlsr Adddz0OdzO d Hts. [ 1], S8l
d&3j dzB tc O dz' PAMPA. [dzd dMMdijBiBsB Ode@ tfigdzs ®p
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tc OL B sdzj j 9" MsC 2 Ctsdzyd dzlstcOyd g dzd f d H
tcOMmMlseo stedilsjdzj, Yyjd HBHjSCOdz, d f Btsdzjj Ists

[ dzw o fmjn dimMmdzj Hso Odzdz" ~ Mtsd Hdded ded 2
tOmMMudls" o ©dzd f! fp  fsdsh ¢ mdiyf Gz bz tztkts &
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BJ stsH Mdzlz y RandemEamest@f) MO C slstster | mttosh s L C
fpdsw fted f§tsMmistetsjddd d&sHjdj?2 M Btd "dd
ltcjHOOtedIsj dz' dets BT dz { Etisdgjieyj jJdaf ekl g e oL Gd
f OtcOd3j Istcts o d d Mt s dTrent &/€drOH dAf' tc SWYtg ta BdetOs o
ZOyOdz! dstetsodzOB] MC tod § Is ts tc 5 PLS YR d3fsts fy lsidg 2 . dzdfc
f sdzlz yJ ded w s ¢ sSkEG O lsgtsda’ j dizj =2 dmf sdz! L s9 Odzd
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fnjHgdzj dedw L dzOyj dzd?2 Oltsdizdzr » Mot Mmlse dzO
Ldzj Sstetsslstcd OB j B9 Bes@IB DO
f sdzv ted L Aj<dits Bls DCO8 DO
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IfmMjets Hdzw dimMmdzj Hizj ddr 7 MsjHddzj dzd?2 B o
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t jLEd OIsT d dnAr des MRdz@dzdad ®. o dzd W dzd W
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tofto ftod ¢ shiewjded doB) SRtsdzj Czdzr BT dzd ©
(sBkzyos h Ow or BtstcC O MshMssw kzO dqL 104 Mty
f tsdzkz y jDdzPLS QSPR d3tsH j ¢zl s fdzj Hizs h ddsd Mis Ols d
n Otc O MdsjdtE P dizd : Ctodzd yj Mlsoats dzOIsj dalsde" 7 j te
Hjlsjtdd dzZOoyda3 , R St WWdydjdzls HJjlsjtedzsd dzOydc
Codzstecd@v. 7@, MisOdzH OB Is der dfv S BABEQS S@sR= o' B
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fdzj Hiz¥ h d &g MisOldmisdyuj MSdBJ scrifs00lOI\
Q(scr)=0.04N0.01. A dcEY] (LoD dzk"OL 'Ro O
dzj iz Yy O 2 dzts fiyls Efils Odets o dzj dzdzts 2 fpewL d R

fsjrHddzgy ded?2 d drn f 8@ Ho,) gL | I o gdeo
PAMPA.

] ttORSOR Md&fdj ChHdsets ftjHMsOs dj ddw
SftejHjdds: tldshdlsjd' dsj-n ddafyiddg d 3 o els
dL o3 dzj dzd§ Mmets2Mise dMmMmdziHEZ]j B = M HJdd da
Mz B @ls: o MtOo dzdo Ols! 9C dOH' HjMCtdf st
CONHBS2 ctokffr, Moslse jlMmlsokzenh j2 ks dd
Otsdigse © M dzj SMor. vOCdd GBEOL A, I
Colstste’ 7 HAWWjtej dzydteseo Odzdj ®©PHh Qs s Hiss )
dzj Stslststets?2 Milsjtf jdzd lteOy Ojls tetsd? 1 dzj Slstet
Slsdzsmdlsj dzt dz" 2 9§ &ZOH My dzj SMtse, o Ctsist
Zdf s ddz dzsfylsd, lteOyOjls ttsd EdHtesY 5B dzf

10 tdfm. 1 ftjHMisOs dzj &ZOY H BB oz tels |
dzj Cslstster AR dURHUG IS d 7 W OC ststets o o "MHEAEPE. f tsCEXL ©
odHdzs dL tdmkzdes ©, dOde®d Mjj oddwdzd] d
(5 BsHjdd to6ftd) S OL 40104 Is-HijdBeBO dipts odz
oLOdBsHj2Msp dO®H Q218 %) Od3j Isdzr o3, dats dzj MC tsdz
ftosdzd yoOj ddtsfls! yjtejL 4G4. 1 1lstsd3 -mgeyo]
900dz Msoats tSlksO&ZCdoOdzdj (14%). 1tediesHO
dzJ HsdRd dzd elzs h d j , dets  SOC Y f 16 %fisddls o
fstslse jIsflse j dzdzs. [ telzedj MtekClskztdzy j W OSIs
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tdfy. 1 [ldtshdlsjd dtsj odzfYdgditj tpf TBSBOC B
fesddy0o) dsimlst Mg Hddad ded2 ud gL 451 kO

 0dzj 4 , dmfsdz? LEvd 1 @SR Rl H dgzH j d2O0 Ml
ddzlsj ef toj sOydw. ) tcOBE On md &3 dzj ¢ Mdzs G s
MstczCIskzter By des sy ded Is o ¢ dzOH dzj C Slsst
fesddyoj gsmis! yjwjLr ¢4 dimdzijnkzj @' -~ M6
OdzOdzd L © 9o dzd W dzddyj Mz IsGlIEAFR". 7 1 r Gzt bEkMisOdets o ©
MistczS szteOr Misj HJddzj dzd 2  ffigd \detst [ § 15 dzWtc ddS . H
ftedotsHdl ¢ kgjde " jdedr ff teslded @) d3EMis de o,
GdHcsWtsBdz" | WtOGd34 dzls” ( Odz€ d dz» dzr | , Otcts d3
ftosded yo,j figtsfnb d dzj dzd 2 .

[ dzv tyddsd mMismosdsmisd ¢ 4dtssdads. z
ClssOw d&jjls MmMdzjukeE"dj MsObdmisdud MSd
HjlsjtedsddOydd Hdv SBZyOs 972 ©tsiEqydRdls
HdzZ" coobeé ’@=8®ttTd . R IJists® @@z o Oy dzsfls! H |
mMdzz yOj B HdgQodd s dzj | odzdWilsj dz dzf &3 W OSIstste
dzdf sW ddz2 desfyls! (52 %) .

Il 9atsHMN sdzlz yj dedzr j tojLEzdz IsOIsT QSt R 0]
dmf sdz L s Odzr H dzw ftcjJ Ho OtcdIsj dz! dztsG ts e
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1Oy’ sdzOdzt ded2 Isjrmde yded?2 I

csd ofms €2 fYtsdz' Isjrde ydad?2 ° dzMmisd

Il Mlskljtej Iso tstej dada” Msdgw ydzese s Mo ' lsdzO E
Hef s s Wislssjdzj d&gj dzls' o, wWC€' dBsykls! oda
LO Mo’ s JWISIdeod mMidlsd ys ftosB dzj gz H &
jdzgjtce *, wC' dzgj LOBtolzHdzt ¥ Bls dzlzO § ©COard » Gls d
fjtc' SH2.yOitkL tsBCO O o HBMS SdOdz) ddz? fts dz
HjSC " dz2 €O tsC" 9, WwWC' odte' "Nksls! @S¢ d €O

[ IO tcWBmdsdo.dzvIsd JWJiClsdoedz Mmis: te' L dzd m
OCIkkzOdz dzg' Mmls sO fJitmfj Cisdo dz' Mists tc ' totdzvoddds
A B3 ydede O JOCtdtsdy ydedes f8COLddS " 9.

[ JtsHd IO L OMteld" HHSBMEO YHjydgddEdzYa * H s B Mis
f Odzgj dzj 2 L Odzj ydets] wslcH o dgrdzgdddd falzdzOMmIsd o sMmisj 2
we'fddas ¢ ¢ d € Mdedr 9" HAB dedesflsj 2. vuvL Oc¢

tdLizd IsOIsd Is© JEBHG VHtds) dzdz8 . Isd f d: a3 ts
fsd SedmlsOd yde SO [ lsEas wifdglsOs ay'ds’ § @)dz ok
&' flsw Is Ctoj kdz' ‘ ok § dzOMls d dalz, pdcEtlsso &
[sdsCtedimsOd YWsttdkz s!: Mw L od¢tstedmlsodad d
CtodMmlsOdz fsds hO' Is' MW o oOdedzk L tesL f dzOo «

5j B j OO Ok s s ¢ 2* s fyw, ' CzOo C sdzs d
Ctoj Bdz' 2, bklottes s yd SHddz StedmsOd. 1 jdadcd
f zOMmlsdded, wS' odCttedMmistolkels! MW Hdv o

1 0L dyo?2 dsdktsttedmisOdz' ydzO fwowdedde  jdsizjfindsidds
L Odzj 3 dzsmls o " H tesL 3’ iz f Odzj dz' . v B
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odSstedmlstsokzs s Mw § Odzgj dz’ L BsdesC tod Mls O dz'
1 0cOdzr dzO@ j W JjSCIsdodz Misy IsOCdr § 0Odzj dzj 2 MmisC
1 sdz' CtiedMmMlsOdz' ydz' Msdaw ydz' v ¢j dafgteigfeteidlstg d mdsd
f Odzgj s yOlsSCsod?2 CtedMmlsOdz fsdi3' h O Is' Mw o fe
LOB Mis! ©ktsets, "t oadlwvedlkzlsd fsyolsttsod?
tejLjtcolzOte L Ctoj dgdz" ‘ d3. Ai2 Hsyjm - tsdzt
Cted Mis Odz' ade' [ Cdidpyfmyfigdd dzdfj |, hts dzOH O f Odzj dzv d3
odH. ¢ ' dBodsfttdmMisOod yd' §0dj &z, f§dz' ¢
OBt 72 tMmjtejHSCd. 1 0cOdzr dzg@ JWjSIsdoedz fls:
17 %. [ HdzOC , LOoHWCd H szq & dzO pdaf patizE dzls 1
iWiSlkdedzg Mis! dzOBdzdL d dZOMWw HB BsdsStodmlsOd
vstsdzS s dz' 9 C s s dav ydz d dzj d3d dzls d (-
BsdetsCted MlsOdz' ydedr *° ftsdz' CtedMmlsOdz' yded e Mmisc
h dzv s sd3 dzOdzj M J dadzv stsdz st BOGHd Wt jld)
f so jton dzt ZzOf tod € dzOH m¢ dzs. 1 tod € d&zOH d )
o ¢ dzs yOs¥ Isi : Odi3ssteWSdzd 2  Qstg jJdzBde'dH (CaOH 5" 8 ( C
"dgH "8, eOdz's (CIGS), Mmjdamde ' dDAOtse Odz' B C
sty jd L Yydn BOjdc’ @ds'dof dfigls stz dig'~L B C
otsdzd o' HdzsEMwWIs! MW HiS IsdStsf dz' 9 Ctsodn s
dzj e S ddzd o HJjwedr odfOHSCOR, ¢ dzlz y ¢ d oz
dWiSlsde dzd d3d , dz' y StedmlsoOod ydz fntsdaw ydz t
f Odgj2dz MisOdzetso d Is ¢ " H 10% Hts 13% (uvOBMdzdYy'
HS9 BHWIS! HE 23 %.
v OB dzdyw 1
1 Odzy ydg s ssr o  H bdfk MmsdW ydzqd-
ssr, 9 4 sdev yde f Odgj dz’

[BdsStedm 1 6d Ctdmiocds sq d

Min 17% 15% 10%
Max 22% 17% 13%
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Clang, clang, clang went the trolley,
Ding ding dingi went the bell.
Zing, zing, zingi went my heartstrings,
As we started for Huntington Dell

Chug, &wug, chug went the motor,
Bump, bump, bumjp went the breaks,
Thump, thump thump went my heartstrings,
As we glided by Huntington Lake.

The day was bright, the air was sweet,
The smell of honeysuckle charmed me off my feet.
| triedtosing,but oul dndét squeak.
|l n fact, I felt so good | coul

Buzz, buzz, buzz, went the buzzer.
Time to all disembark.

Time to fall, went my heartstrings,

As we got off at Huntington Park

As we got off at Huntington Park
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If you ever go down Trinidad,
They make you feel so very glad.
Calypso sing and make up rhyme
Guarantee you one real good fine time,

Drinking rum and Coca Cola,
Go down Point Koomahnabh.
Both mother and daughter,

Working for the Yankee dollar.
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Blue moon,
You saw me standing alone,
Without a dreanin my heart,
Without a love of my own.

Blue moon,
You knew just what | was there for
You heard me saying a prayer for
Someone | really could care for.
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And then there suddenly appeared before me
The only one my arms will ever hold.
| heard somebodw hi sper fnPl ease, adore
And, when | looked, the moon has turned to gold!

Blue moon,
Now I d6m no | onger al one,
Without a dream in my heart,
Without a love of my own.
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SOFTWARE LIBRARY FOR OBJECT -RELATIONAL MAPPING OF SQL
DATABASES FOR NODE.JS

Bai Yaroslav Vladimirovich
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Introduction. Nowadays developers have a variety of solutions for object
relational mapping for relational databases, however each of them has its own
advantages and disadvantages. In the modern world ctlesddopment it is vital to
have both laconic and flexible tary.

Objectives. Objectrelational mapping is a programming technique for
converting data between type systems using clgeented programming languages.
This creates, in effect, a "virtual object database" that can be used from within the
programming language. There earseveral ways in which such libraries are
constructed. Choosing the best ratio of agility andkuié components requires
careful thinking.

Methods. When a developer choose the ORM for the next project, it is
necessary to think through what entities guoeries will be written. The decision is
made depending on amount of difficult queries and agility provided by existing
software solutions.

Results. It is a common situation to bootstrap the project with some ORM
solution which reduces a lot of boilergat for CRUDoperations (Create, Read,
Update, Delete). However, as the complexity grows and the complex queries to
database emerge, the objeelational mapping becomes more an obstacle than

helping hand. That happens because many of existing solutimisdqs sequelize [1]
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and TypeORM [2]) trying to abstract from the SQL (structured query language, query
language used to manipulate data in most modern relational databases). From the
other side, there are more ldawvel solutions focused more on helpingtimg SQL-
gueries rather than covering it under layers of obpeieinted abstractions. Such an
idea is implemented in ORM called slonik [3], which requires you to write much
more code to map the received data from database to the data classes in.the code
The proposed way to deal with both problems is to combine the object data
mapping used in traditional ORMs with lelvel approach used in slonik so that a
developer can use full power of SQL without dealing with mapping difficulties.
Conclusion. Integraing an SQL database may seem like a difficult task
without proper solution, however, by a smart combination of existing approaches, we
can resolve this issue to make bootstrapping the new project as easy as supporting it

in the future.

References:
1. Sequdke ORM. Retrieved 21 November 2020, from
https://sequelize.org/
2. TypeORM Amazing ORM for TypeScript and JavaScripétrieved 21
November 2020, from https://typeorm.io/#/
3. Slonik. A battleested PostgreSQL client with strict types, detailed
logging and  assertions. Retrieved 21 November 2020, from

https://github.com/gajus/slonik
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Introduction. The current development of the technologies gives people the
possibility to control and monitor the state of the environment inside their home,
workspaces, and outdoors of their houses. These devices can make interaction with
the place where they stay neosecure, comfortable, and easy.

Aim: This paper aims to overview modern ways of solving the problem of
home automation.

Materials and methods.The type of system, the main feature of what is to
interconnect a wide area of devices for control and mongosmme environment
variables and be able to be controlled distantly, is called 10T system. IoT systems
have no only one correct structure and representation, these are group of
technologies, that has some similarities, but also has the differences. T@wver
these technologies, it needs to declare layers of that type of system. The common
structure of IoT system includes such levels as:

1. Device level: this level can be different in various devices, that are
located in the same loT system. The choice olfietogy of this level should be
based on desirable characteristics of that single device. The most valuable
characteristics of modern smart devices are-power consumption, network
connectivity feature, and platform productivity, and spread

2. Network level this level describes and declares the way and method of
communicating between various devices for the realization specific goal. There are
different network levels, every level describes some part of the way of
communication between devices. For all nr@tatypes, that nowadays exist there is a
common structure of t hese l evel s, T
Interconnection model).
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7 | Application Layer Hurpan—_compurer interaction layer, wherg
applications can access the network services
Presentation Layer Ensures that data is in a usable format and is
where data encryption occurs
Session Layer Maintains connections anq is responsible for
controlling ports and sessions
Transmits data using fransmission protocols
4 | Transport Layer
. including TCP and UDP
n Network Layer Decides which physical path the data will take

2 DaraLink Layer Defines the formar of dara on the network

Transmits raw bit stream over the physical

1 Physical Layer medium

Pic 1: OSI Model

All modern networks can be decomposed to these OSI Model levels. Most of
them cover only somkevels of this model. Also, there are two big classes of modern
networks. These are wired and wireless networks. Wired networks are used, where is
needed big percent of the reliability of the system in various unpredictable situations.
These systems are ags on industrial objects, such as factories, warehouses, etc.
Wireless networks are most used for home automation, where simplicity in system
start is needed and long working time from the battery is desirable. The most popular
wireless networks, that aresed nowadays, are BLE, ZigBee, ThreadWave,
6LOWPAN. For example, the OSI Model for BLE Stack can be viewed on picture 2.

BLE Stack -+ OSI Reference Model
n (] Application Layer
Application Profiles : :
. HRP, ANP etc. b Presentation Layer
| Higher | | ; -
' Layers™ .. . !
; y GAP, GATT SN, Session Layer _Higher
. ! ' Layers,
ATT, SMP b :
o 5 Transport Layer
L2CAP |+
'_‘ 1 Network Layer 5
Link Layer ! DT
=~ 5* Data Link Layer (MAC+LLC)
BLE PHY €.
oyl Physical Layer

Pic 2. BLE OSI Model
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The main differences for all these types of these networks are:

1. Frequency of radio waves, that are ugadtransfer information packets
between devices. The most used frequency bands are 2.4GHz aid&BubThe
usage of each of them has its pros and cons. The transmission in the 2.4GHz band has
great speed but has a small distance(to 100 m) for which dabkep could be
successfully transferred. On the other hand, the transmissiol&ub band has a
greater transfer distance ( to 1500m), but the lower transmission speed

2. Network form, that describes the way different devices communicate
with each other. The is two most common form such as star and mesh.

a.  Star network has one parent that has a connection to every child. If a
child node wants to communicate to another child node it needs to transfer it through
the parent. In most use cases, inthe starngtwor c hi | d nodes donot
permission, they send it when receiving the request from the parent node. The main
advantage of using this type of network is that there are no packet collisions between
packets inside the network and so packets lsageeater delivery ratio. The main
disadvantage of this type of network is that it has the limited potential for expansion
according to the max transmission distance of the parent and limitations of a transfer
medium and that the parent is the bottleneidkis system

b.  Mesh network has one root, that starts forming the network, but this
node is not static, it could be changed according to current parameters of the
environment. The nodes in this type of network are connected to their neighbors, so
the expan®n of this type of network is not limited by the physical medium, only by
the productivity of devices used as nodes, specifically the space they have for
recording routing tables of the network. But the disadvantage of this type of network
is the possibity of packet collision and a long time of transfer between nodes in a
big network, according to the number of retransmission and limitation of the used
frequency band

Another characteristic that is very valuable in modern networks is
compatibility betweerdifferent types of them and what data protocols are used in

device communication
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3.  The cloud level of the 10T system covers the technologies, that are used
for collecting and analyzing the data from end devices. Also, this level gives a
possibility of contolling and monitoring system distantly from any place, where the
Internet is accessible using a web page or mobile application. There are two main
ways of realizing this level of 0T system, that are using the proprietary own written
system or, on other hd, use of global providers of such services such as IBM
Watson, Amazon AWS, Microsoft Azure.

Results and discussionBefore creating the modern IoT system the main
usage purpose and desirable characteristics should be analyzed and at the base of thi:
analysis should be chosen technologies, that would be used on every level of the
system. On the devidevel attention should be paid to the productivity of the
selected platform, memory size, the power consumption of it, and-ibuilt
connectivity featuresOn the network level attention should be paid to the selection
of medium, that would be used for device interconnection, to the shape and form of
network, and on this base the selection the network stack, that meets the
requirements, which were defined ihe previous design stage. On the cloud level
attention should be paid to the features of control and monitoring system parameters,
and onbase of them decide on using ready to use paid service from major world
providers or decision of development of opnoprietary solution

Conclusion. In this paper are overviewed modern trends in the development of
loT systems, what are methods of realizing this type of systems, their pros and cons,

and what differences they have.
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Memoro enxnafaHHA HaBwansHol AUCUMNNIHK «CHCTEMHUI aHanis Ta TEOPIA NPUAHATTA PilUeHb» € HABYaHHA
CTYAEHTIE TeOPETUUHIM OCHOBAaM CHCTEMHOrO aHanisy Ax MEeTOA0NOrNHOI 0CHOBYM Teopil NPUIAHATTA pilens, HabyTTA
HAMK NPAKTHYHAX HABUUOK BUXOPUCTAHHA BIANOBIAHMX METORIE NPK PO38'A3aHHI TUNOBUX 23434 NPUITHATTA pieHs

OCHOBHUMU 33€03HHAMN BUBYSHHA JNCUMNNIHY « CHCTEMHWA aHania Ta Teopia NPUAHATTA PILLeHLY € BUBNEHHA
METOA0NOMUHIX OCHOB T CUCTEMHOTO NIBXOAY A0 NPUIHATTA PillieHs, KaTeropin Teopii NPHAHATTA piluexs
MATEMATHUHUX MOASNEN NPUITHATTA PlUeHL ANA CKNARHNX EKOHOMINHMX T3 TEXHIUHUX CHCTEM | MATEMATUNHKUX METOAIB
NPUAHATTA pileHs

WXL,
Y \¢

e HoBUHKM
« BCTyNHe TeCTyBaHHA

’,
r MpakTvkym 3 Teopil NPWIKATTA pilLeHs

BnacTtuBocTi GiHapHUX BiAHOLWeEHb

PoarnagaeTeca niaxia Ao enbopy ansTepuaTve, 2acHoBannit Ha DiMapHnx BlaHOWeHHAX, AKi BU3HAYAOTL nepeeart abo
exgisaneHTHOCTI ANA NONAPHOro NopigsAHHA 00 ekTie

Mogaro ocxoexi enacTueocTi DiapHux BIAHOWEHL Ta METOA CTPYKTYPYBaHHA ansTepHaTke, wo 3abezneuye nepexia eig
NONAPHOIo NOPISHAHHA 40 parkyeaHHA 0 'exTie

& Mpakmunsa pobora 1
BipryancHuit Tpesavep

[lossonsac signpawpoeat npaxTiusi Hasma nobygoen MMM 2a peayneTatamu nonapHoro NopIBHAMHA
ob'extia, gocnigum i BNACTHBOCTI Ta NOByAYBaTH ONTUMANEHE PILLEHHA

MPUUHATTA pilleHb B yMOBax pU3UKy Ta HeBU3HAYeHOCTI

PoarnaganTeca 2aaadi 8 yMoBax pUanKy Ta HEBMIHAYESHOCTI Ta HABOAATLCA HaNdINLW nonynApHI xpuTepil enbopy
ONTHMANLHUX PileHs

. Mpakxtwuna pobora 2
BipTyansHuil TpeHaxep

Haeonateca meToau enbopy Haikpalwloi anstepkatven 3a kputepiamu Baansna (marcimisa), Baneca-
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