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Prevention measures are crucial in actual production, whereas the outbreak of a disease requires immediate
detection and elimination of the source of infection as well as complex veterinary and sanitary measures.
Here the critical role is attributed to disinfection, which breaks the epizootic chain due to the elimination
of pathogenic microorganisms on the objects under veterinary surveillance and involves the application of
various disinfectants. Aim. The study of virucidal properties of the novel disinfectant DZPT-2. Methods. The
culture technique was used at the ¿rst stage of studies to determine the embryotoxic effect of the preparation
on chicken embryos and the cytotoxic effect of the disinfectant on BHK-21 cell culture. The second stage of
experiments envisaged the study of virucidal effect of the disinfectant using both the suspension method, testobjects (batiste, wood, glazed tile, metal, glass) and the bioburden. Results. The experiments using the agent
of bovine viral diarrhea demonstrated that the disinfectant DZPT-2 in the concentration of 1.0 % of the active
ingredient (AI) when exposed for at least 30 min and in the concentration of 1.5 % of AI when exposed for 15–
60 min disinfects all the test-objects, contaminated by the virus, completely. When exposed for up to 15 min,
the disinfectant DZPT-2 does not demonstrate its virucidal effect on Newcastle disease virus, but it disinfects
all the test-objects, contaminated by the mentioned virus, when used in the concentration of 0.5–1.0 % of AI
and exposed for at least 30 min. Conclusions. It was determined that the preparation DZPT-2 demonstrates its
virucidal properties in the concentration of 0.5 % of AI (Newcastle disease virus) and 1.0 % of AI (agent of
bovine viral diarrhea) when exposed for 30 min. The new disinfectant DZPT-2 is a promising preparation to be
used in practical veterinary medicine to prevent and ¿ght viral diseases of farm livestock and poultry.
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INTRODUCTION
Infectious diseases of viral etiology, capable of massive contamination of livestock and rapid distribution,
are of remarkable danger for commercial production
of livestock and poultry. Newcastle disease (ND) of
poultry and bovine viral diarrhea (BVD) are among the
most economically signi¿cant and dangerous diseases.
Regardless of current availability of ef¿cient vaccines
against the mentioned diseases, the latter are among the
most urgent and severe veterinary problems [1, 2].

for poultry production. Despite the fact that this disease
has been known for a long time, the main speci¿cities
of its agent and pathogenesis have been studied in a
¿ne detail, and the measures of diagnostics and speci¿c
prevention have been elaborated, different countries
of the world still register the outbreaks of this disease,
which result in considerable economic loss [3].

Although Newcastle disease does not present a great
threat for human health, it has high epizootic relevance

BVD is an infectious disease, caused by a heterogeneous group of bovine viral diarrhea viruses (BVDV),
Pestivirus genus, Flaviviridae family [4]. The most
dangerous situation for the population is the occurrence
of agents of a persisting infection, which, in most severe cases, amount to 1–2 % of the livestock, and 60–
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80 % of animals are seropositive. Thus, BVDV group
viruses are economically relevant pathogens for cattle,
which cause considerable losses in animal breeding
worldwide [5].
Non-speci¿c prevention of infectious diseases of
livestock and poultry is based on a complex of organizational, economic, veterinary, and sanitary measures
[6]. The signi¿cance of disinfection is highlighted in
many references; however a much smaller volume of
data has been published regarding the study of the spectrum of antimicrobial properties of new disinfectants.
The specialists of NSC “Institute of Experimental
and Clinical Veterinary Medicine” have developed a
novel disinfecting aldehyde-based preparation, DZPT2, intended for preventative and emergency disinfection in farms and complexes of animal breeding. Numerous scienti¿c experiments have con¿rmed that this
disinfectant has a wide spectrum of antimicrobial [7],
fungicidal [8] and disinvasion [9] properties.
The work was aimed at studying the virucidal properties of the novel disinfectant DZPT-2.
MATERIALS AND METHODS
The innovative import-substituting disinfecting preparation DZPT-2, elaborated by NSC IECVM, was used
in experiments.
The determination of virucidal activity of the disinfectant was performed in two stages. The ¿rst stage
envisaged the detection of embryotoxic effect of the
preparation on chicken embryos and the cytotoxic effect of the disinfectant on BHK-21 cell culture, and
the second one – that of the virucidal activity of the
disinfectant.
To detect the embryotoxic effect of disinfectant solutions, they were introduced into the allantois cavity of
9–11-day-old chicken embryos in the dose of 0.2 cc.
Control chicken embryos were injected sterile water.
The estimation of the cytotoxic effect of the disinfectant involved the preparation of cultural vials with twoday-old monolayer of BHK-21 cell culture, where the
growth medium was replaced by maintenance medium.
Then consecutive working dilutions of the preparation
were prepared in the medium 199. The concentration of
the preparation and the obtained dilutions were introduced to the vials with the cell culture in the volume of
0.5 cc. The cytotoxic effect was de¿ned using the scale
from 0 to 4. The vials of BHK-21 cell culture, where
the growth medium was replaced by maintenance medium, were used as the control.
42

The virucidal effect of the disinfectant was de¿ned
by the suspension method by mixing equal volumes of
virus-containing liquid and corresponding concentrations of the preparation with further exposition for a
speci¿c time period, then the residual infectivity of viruses was determined by titering them on chicken embryos (ND virus) and cell culture (BVD). To neutralize
the disinfectant, its mixture with test-viruses was diluted in 1:10 ratio using phosphate-buffer physiological solution (PBPS).
After obtaining preliminary positive results, the virucidal effect of the preparation on test-objects (batiste,
wood, glazed tile, metal, glass) was de¿ned using the
bioburden. The test-objects, contaminated with viruses,
were treated with working solutions of the disinfectant
and exposed for a speci¿c time period. Then the smears
of the test-objects were taken, and the liquid obtained
was centrifuged at 1,000 rpm for 10–20 min. The supernatant obtained was used to isolate viruses in the
living systems (chicken embryos, cell culture) with
preliminary 10-fold dilutions of the viral material.
The experiments were accompanied with control
of viruses and living systems (chicken embryos, cell
culture).
The absence of any changes in the living systems on
days 4–5 of the observations testi¿ed to positive virucidal effect of the disinfectant. Repeated consecutive
2–3 passages of the material con¿rmed the virucidal
effect of the disinfectant with no changes in the living
systems.
The following viruses were used in the experiments:
í ND virus (LaSota strain), Paramyxoviridae family, Avulavirus genus, RNA-containing, vaccinal,
kept in frozen-dried state. The virus was cultivated in
9–10-day-old chicken embryos. The changes in chicken embryos occurred for 80–96 h after the infection and
were accompanied with extensive hemorrhagic damages of envelopes and vessels. The titer of the virus was
106 lg EID50/cc. To determine the virus in chorioallantoic liquid objectively, the hemagglutination reaction
was conducted with 1 % concentration of cock erythrocytes using the common method;
í BVD virus (strain ȼɄ-1), Togaviridae family, Pestivirus genus, RNA-containing, industrial. The virus
was cultivated in primary and passaged cell cultures of
kidneys of calves and sheep, bovine trachea, lungs of
bovine embryo, coronary vessels of calves, and baby
hamster kidney (BHK-21). The titer of the virus was
6.75 lg TCD50/cc, the cytopathic effect was observed
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in 36–48 h. The virus is sensitive to ether, chloroform,
trypsin. The culture of BHK-21 cells, incubated for two
days in cultural vials of 250 ml at 37.0 ± 0.5 °ɋ, was
used as a biological system for the indication of BD virus. The culture medium was the mixture of media Igla
and 199 with the introduction of 10 % of bovine serum;
the maintenance medium was medium 199.
RESULTS AND DISCUSSION
At the preliminary stage the embryotoxicity of
DZPT-2 preparation was studied in vitro using chicken
embryos (Table 1) and cell cultures (Table 2).
The results, presented in Table 1, demonstrate the absence of any deviations in the development of embryos,
introduced DZPT-2 preparation in the concentration of
0.5 % of AI, for four days of observations. At the same
time the toxic effect on embryos was noted with the introduction of the preparation in higher concentrations.
The data, presented in Table 2, demonstrate that the
introduction of disinfectant DZPT-2 in the concentrated form results in the death of 30–90 % of cells in
the monolayer and the change in the morphostructure
of 100 % of living cells. The introduction of the disinfectant in the concentration of 2.0 % of AI results in
partial destruction of the monolayer of cells and the
change in the morphostructure of 50 % of living cells,
whereas the disinfectant in the concentration of 1.5 %
of AI results in the modi¿cation of the morphostructure of 20–40 % of cells. The introduction of the dis-

infectant in the concentration of 1.0 % of AI does not
change the morphostructure of cells, but terminates
their reproduction.
When summarizing the results obtained, it was determined that the cytotoxicity of the preparation DZPT-2
on the scale was 2 points.
The following stage of studies was the determination of
virucidal properties of the disinfectant DZPT-2 regarding
the test-virus of ND agent using suspension methods. The
results of the studies are presented in Table 3.
While studying the virucidal properties of the disinfectant regarding the test-virus of ND agent (Table
Table 1. The effect of the disinfectant DZPT-2 on chicken
embryos, n = 3

DZPT-2 concentration
of AI, %

0.5
1.0
1.5
2.0
Control (sterile water)

Number of dead
embryos
1st 2nd 3rd 4th
day day day day
–
1
2
4
–

–
–
1
–
–

–
–
–
–
–

–
–
–
–
–

Number
of living
embryos
4
3
1
0
4

Note. “–” – no dead embryos. The number of embryos in
each experiments – 4.

Table 2. The effect of the disinfectant DZPT-2 on BHK-21 cell culture, n = 3
DZPT-2
concentration,
%
Concentrated
product

2.0

1.5

1.0
Control

The condition of cell monolayer in
24 h

48 h

72 h

Detachment of about 60 % of cells,
40 % of the cells, remaining on the
glass, have changed morphostructure
Detachment of about 20 % of cells,
80 % of the cells, remaining on the
glass, have changed morphostructure
Monolayer of cells was formed in
90 %, 30 % of which have changed morphostructure
Monolayer of cells was formed
for 80–90 %

Detachment of about 80 % of cells,
20 % of the cells, remaining on the
glass, have changed morphostructure
Detachment of about 30 % of cells,
70 % of the cells, remaining on the
glass, have changed morphostructure
Monolayer of cells was formed for
90 %, 40 % of which have changed morphostructure
Monolayer of cells was formed
for 80–90 %

Detachment of about 90 % of cells,
10 % of the cells, remaining on the
glass, have changed morphostructure
Detachment of about 30 % of cells,
70 % of the cells, remaining on the
glass, have changed morphostructure
Monolayer of cells was formed for
90 %, 40 % of which have changed morphostructure
Monolayer of cells was formed
for 80–90 %

Monolayer of 100 %

Monolayer of 100 %

Monolayer of 100 %
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only virostatic effect on the BVD agent. When the
virus-containing suspension was treated with the disinfectant, the cytotoxic effect of these preparations
was observed without any signs of viral CPE, i.e. the
preparation DZPT-2 in the concentration of 1.0 % of
AI when exposed for 30–60 min and in the concentration of 1.5–2.0 % of AI when exposed for 15–60 min
inactivated the BVD agent.
To con¿rm the results obtained, the virucidal effect
of the disinfectant was determined regarding the agents
of viral diseases, applied to the test-objects (batiste,
wood, glazed tile, metal, glass) with the consideration
of the bioburden (bovine serum). The results of the
studies are presented in Tables 5 and 6.
The results of the experiment demonstrated (Table 5) that
when exposed for up to 15 min, the disinfectant did not
have any virucidal effect on ND virus on any test-object.
The prolongation of the duration of the preparation
activity had the corresponding effect. Thus, the analysis
of the experiment results demonstrated that the preparation DZPT-2 disinfected all the test-objects, contaminated with ND virus, when used in the concentration of
0.5–1.0 % of AI for 30 min.
The experiments with the BVD agent (Table 6) demonstrated that the disinfectant DZPT-2 in the concentration of 1.0 % of AI when exposed for at least 30 min
and in the concentration of 1.5 % of AI when exposed
for 15–60 min disinfected all the test-objects, contaminated by the virus, completely.
The virucidal effect of the disinfectant DZPT-2 was
also con¿rmed in the experiments using living biological systems.

3), it was determined that there was no destruction of
virus, when the preparation DZPT-2 was used in the
concentration of 0.5–1.0 % of AI for 15 min of exposition. This was con¿rmed by the hemagglutination reaction. However, when the preparation DZPT-2 affected
the test-virus in the concentration of 0.5–1.0 % of AI
(30–60 min) and in the concentration of 1.5–2.0 % of
AI (15–60 min), ND agent was inactivated completely.
The results of the studies in determining the virucidal
properties of the disinfectant DZPT-2 regarding the
BVD agent were presented in Table 4.
The data, presented in Table 4, demonstrate that the
preparation DZPT-2 in the concentration of 0.5 % of
AI when exposed for 15–60 min and in the concentration of 1.0 % of AI when exposed for 15 min had
Table 3. The virucidal activity of DZPT-2 preparation regarding ND virus, n = 3
Exposition, min

DZPT-2 concentration
of AI, %
0.5
1.0
1.5
2.0

15

30

60

+ (1:16)
+ (1:16)
–
–
Control

–
–
–
–

–
–
–
–

ND virus
Intact embryos

+
–

Note. “+” – positive hemagglutination reaction; “–” – negative hemagglutination reaction.

Table 4. The virucidal activity of DZPT-2 preparation regarding the BVD virus, n = 3
Registration in
DZPT-2
concentration
of AI, %

0.5
1.0
1.5
2.0

ND virus
Cell culture

36 h

48 h
Exposition, min

15

30

60

15

30

60

CPE+++
CPE++
–
–

CPE+++
–
–
–

CPE++
–
–
–

CPE++
CPE++
–
–

CPE++
–
–
–

CPE++
–
–
–

Control
CPE++++
The monolayer of cells was preserved (100 %)

Note. “–” – the cytopathic effect (CPE) of the virus was absent.
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Table 5. The virucidal activity of DZPT-2 preparation regarding ND virus on the test-objects, n = 3
DZPT-2 concentration
of AI, %
0.5

Batiste
Wood
Glazed tile
Metal
Glass
Batiste
Wood
Glazed tile
Metal
Glass

1.0

Exposition, min

Test-object

ND virus
Intact embryos

15

30

60

+ (1:16)
+ (1:16)
+ (1:16)
+ (1:16)
+ (1:16)
+ (1:16)
+ (1:16)
+ (1:16)
+ (1:16)
+ (1:16)
Control

–
–
–
–
–
–
–
–
–
–

–
–
–
–
–
–
–
–
–
–

CPE++++
The monolayer of cells was preserved (100 %)

Note: “+” – positive hemagglutination reaction; “–” – negative hemagglutination reaction.
Table 6. The virucidal activity of DZPT-2 preparation regarding BVD virus on the test-objects, n = 3
DZPT-2 concentration
of AI, %
1.0

1.5

Exposition, min

Test-object
Batiste
Wood
Glazed tile
Metal
Glass
Batiste
Wood
Glazed tile
Metal
Glass

ND virus
Cell culture

15

30

60

CPE++
CPE++
CPE+
CPE+
CPE+
–
–
–
–
–
Control

–
–
–
–
–
–
–
–
–
–

–
–
–
–
–
–
–
–
–
–

CPE++++
The monolayer of cells was preserved (100 %)

Note. “–” – the CPE of the virus was absent.

Summarizing the results obtained, it should be noted
that the novel disinfectant DZPT-2 has virucidal properties regarding the agents of ND of poultry and BVD.
CONCLUSIONS

ȼɢɜɱɟɧɧɹ ɜɿɪɭɥɿɰɢɞɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ ɧɨɜɿɬɧɶɨɝɨ
ɞɟɡɿɧɮɿɤɭɸɱɨɝɨ ɩɪɟɩɚɪɚɬɭ
Ⱥ. ɉ. ɉɚɥɿɣ, Ȼ. Ɍ. ɋɬɟɝɧɿɣ, Ⱦ. ȼ. Ɇɭɡɢɤɚ,
Ⱥ. ɉ. Ƚɟɪɿɥɨɜɢɱ, Ɉ. Ɇ. Ʉɨɪɧɽɣɤɨɜ
e-mail: paliy.dok@gmail.com
ɇɚɰɿɨɧɚɥɶɧɢɣ ɧɚɭɤɨɜɢɣ ɰɟɧɬɪ «ȱɧɫɬɢɬɭɬ
ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨʀ ɿ ɤɥɿɧɿɱɧɨʀ ɜɟɬɟɪɢɧɚɪɧɨʀ ɦɟɞɢɰɢɧɢ»
ȼɭɥ. ɉɭɲɤɿɧɫɶɤɚ, 83, ɏɚɪɤɿɜ, ɍɤɪɚʀɧɚ, 61023

It was determined that the preparation DZPT-2 demonstrated its virucidal properties in the concentration of 0.5
% of AI (Newcastle disease virus) and 1.0 % of AI (agent
of bovine viral diarrhea) when exposed for 30 min. The
new disinfectant DZPT-2 is a promising preparation to
be used in practical veterinary medicine to prevent and
¿ght viral diseases of farm livestock and poultry.

Ȼɟɡɩɨɫɟɪɟɞɧɶɨ ɧɚ ɜɢɪɨɛɧɢɰɬɜɿ ɩɪɨɜɿɞɧɨɝɨ ɡɧɚɱɟɧɧɹ ɧɚɛɭɜɚɸɬɶ ɩɪɨɮɿɥɚɤɬɢɤɚ, ɚ ɩɪɢ ɫɩɚɥɚɯɭ ɯɜɨɪɨɛɢ í ɜɢɹɜɥɟɧɧɹ ɬɚ ɥɿɤɜɿɞɚɰɿɹ ɞɠɟɪɟɥɚ ɡɛɭɞɧɢɤɚ ɿɧɮɟɤɰɿʀ ɿ ɩɪɨɜɟɞɟɧɧɹ
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ɤɨɦɩɥɟɤɫɧɢɯ ɜɟɬɟɪɢɧɚɪɧɨ-ɫɚɧɿɬɚɪɧɢɯ ɡɚɯɨɞɿɜ. ȼɚɠɥɢɜɭ
ɪɨɥɶ ɩɪɢ ɰɶɨɦɭ ɜɿɞɿɝɪɚɽ ɞɟɡɿɧɮɟɤɰɿɹ, ɹɤɚ ɡɚɛɟɡɩɟɱɭɽ
ɪɨɡɪɢɜ ɟɩɿɡɨɨɬɢɱɧɨɝɨ ɥɚɧɰɸɝɚ ɡɚ ɪɚɯɭɧɨɤ ɡɧɢɳɟɧɧɹ
ɩɚɬɨɝɟɧɧɢɯ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɧɚ ɨɛ’ɽɤɬɚɯ ɜɟɬɟɪɢɧɚɪɧɨɝɨ
ɧɚɝɥɹɞɭ ɬɚ ɩɟɪɟɞɛɚɱɚɽ ɡɚɫɬɨɫɭɜɚɧɧɹ ɪɿɡɧɨɦɚɧɿɬɧɢɯ ɞɟɡɿɧɮɟɤɬɚɧɬɿɜ. Ɇɟɬɚ. ȼɢɜɱɟɧɧɹ ɜɿɪɭɥɿɰɢɞɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ ɧɨɜɨɝɨ ɞɟɡɿɧɮɿɤɭɸɱɨɝɨ ɩɪɟɩɚɪɚɬɭ ȾɁɉɌ-2. Ɇɟɬɨɞɢ.
ɇɚ ɩɟɪɲɨɦɭ ɟɬɚɩɿ ɞɨɫɥɿɞɠɟɧɶ ɤɭɥɶɬɭɪɚɥɶɧɢɦ ɦɟɬɨɞɨɦ
ɜɢɡɧɚɱɚɥɢ ɟɦɛɪɿɨɬɨɤɫɢɱɧɭ ɞɿɸ ɩɪɟɩɚɪɚɬɭ ɧɚ ɤɭɪɹɱɿ ɟɦɛɪɿɨɧɢ ɬɚ ɰɢɬɨɬɨɤɫɢɱɧɢɣ ɜɩɥɢɜ ɞɟɡɡɚɫɨɛɭ ɞɥɹ ɤɭɥɶɬɭɪɢ
ɤɥɿɬɢɧ ȼɇɄ-21. Ⱦɪɭɝɢɣ ɟɬɚɩ ɟɤɫɩɟɪɢɦɟɧɬɿɜ ɩɟɪɟɞɛɚɱɚɜ
ɜɢɜɱɟɧɧɹ ɜɿɪɭɥɿɰɢɞɧɨʀ ɞɿʀ ɞɟɡɿɧɮɟɤɬɚɧɬɭ ɹɤ ɡɚ ɞɨɩɨɦɨɝɨɸ ɫɭɫɩɟɧɡɿɣɧɨɝɨ ɦɟɬɨɞɭ, ɬɚɤ ɿɡ ɡɚɫɬɨɫɭɜɚɧɧɹɦ ɬɟɫɬɨɛ’ɽɤɬɿɜ (ɛɚɬɢɫɬ, ɞɟɪɟɜɨ, ɤɚɯɟɥɶ, ɦɟɬɚɥ, ɫɤɥɨ) ɬɚ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɛɿɨɥɨɝɿɱɧɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ. Ɋɟɡɭɥɶɬɚɬɢ. ɍ ɞɨɫɥɿɞɚɯ ɿɡ ɡɛɭɞɧɢɤɨɦ ɜɿɪɭɫɧɨʀ ɞɿɚɪɟʀ ɜɟɥɢɤɨʀ ɪɨɝɚɬɨʀ ɯɭɞɨɛɢ
ɜɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɞɟɡɿɧɮɟɤɬɚɧɬ ȾɁɉɌ-2 ɭ ɤɨɧɰɟɧɬɪɚɰɿʀ
1,0 % ɡɚ ɞɿɸɱɨɸ ɪɟɱɨɜɢɧɨɸ (ȾɊ) ɩɪɢ ɟɤɫɩɨɡɢɰɿʀ ɜɿɞ
30 ɯɜ ɬɚ ɜ ɤɨɧɰɟɧɬɪɚɰɿʀ 1,5 % ɡɚ ȾɊ ɩɪɢ ɟɤɫɩɨɡɢɰɿʀ 15–
60 ɯɜ ɩɨɜɧɿɫɬɸ ɡɧɟɡɚɪɚɠɭɽ ɜɫɿ ɤɨɧɬɚɦɿɧɨɜɚɧɿ ɜɿɪɭɫɨɦ
ɬɟɫɬ-ɨɛ’ɽɤɬɢ. Ⱦɟɡɿɧɮɟɤɬɚɧɬ ȾɁɉɌ-2 ɡɚ ɟɤɫɩɨɡɢɰɿʀ ɞɨ 15 ɯɜ
ɧɟ ɜɢɹɜɥɹɽ ɜɿɪɭɥɿɰɢɞɧɨʀ ɞɿʀ ɳɨɞɨ ɜɿɪɭɫɭ ɧɶɸɤɚɫɥɫɶɤɨʀ
ɯɜɨɪɨɛɢ, ɩɪɢ ɰɶɨɦɭ ɡɧɟɡɚɪɚɠɭɽ ɜɫɿ ɬɟɫɬ-ɨɛ’ɽɤɬɢ, ɤɨɧɬɚɦɿɧɨɜɚɧɿ ɞɚɧɢɦ ɡɛɭɞɧɢɤɨɦ, ɩɪɢ ɡɚɫɬɨɫɭɜɚɧɧɿ ɜ ɤɨɧɰɟɧɬɪɚɰɿʀ 0,5–1,0 % ɡɚ ȾɊ ɩɪɢ ɟɤɫɩɨɡɢɰɿʀ ɜɿɞ 30 ɯɜ. ȼɢɫɧɨɜɤɢ.
ȼɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɜɿɪɭɥɿɰɢɞɧɿ ɜɥɚɫɬɢɜɨɫɬɿ ɩɪɟɩɚɪɚɬ ȾɁɉɌ-2
ɩɪɨɹɜɥɹɽ ɜ ɤɨɧɰɟɧɬɪɚɰɿʀ 0,5 % ɡɚ ȾɊ (ɜɿɪɭɫ ɧɶɸɤɚɫɥɫɶɤɨʀ
ɯɜɨɪɨɛɢ) ɬɚ 1,0 % ɡɚ ȾɊ (ɡɛɭɞɧɢɤ ɜɿɪɭɫɧɨʀ ɞɿɚɪɟʀ ɜɟɥɢɤɨʀ ɪɨɝɚɬɨʀ ɯɭɞɨɛɢ) ɩɪɢ ɟɤɫɩɨɡɢɰɿʀ 30 ɯɜ. ɇɨɜɢɣ
ɞɟɡɿɧɮɿɤɭɸɱɢɣ ɩɪɟɩɚɪɚɬ ȾɁɉɌ-2 ɽ ɩɟɪɫɩɟɤɬɢɜɧɢɦ ɩɪɢ
ɡɚɫɬɨɫɭɜɚɧɧɹ ɭ ɩɪɚɤɬɢɰɿ ɜɟɬɟɪɢɧɚɪɧɨʀ ɦɟɞɢɰɢɧɢ ɞɥɹ
ɩɪɨɮɿɥɚɤɬɢɤɢ ɿ ɛɨɪɨɬɶɛɢ ɡ ɜɿɪɭɫɧɢɦɢ ɡɚɯɜɨɪɸɜɚɧɧɹɦɢ
ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɢɯ ɬɜɚɪɢɧ ɬɚ ɩɬɢɰɿ.

ɬɚɯ ɜɟɬɟɪɢɧɚɪɧɨɝɨ ɧɚɞɡɨɪɚ ɢ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɩɪɢɦɟɧɟɧɢɟ ɪɚɡɥɢɱɧɵɯ ɞɟɡɢɧɮɟɤɬɚɧɬɨɜ. ɐɟɥɶ. ɂɡɭɱɟɧɢɟ ɜɢɪɭɥɢɰɢɞɧɵɯ ɫɜɨɣɫɬɜ ɧɨɜɨɝɨ ɞɟɡɢɧɮɢɰɢɪɭɸɳɟɝɨ ɩɪɟɩɚɪɚɬɚ
ȾɁɉɌ-2. Ɇɟɬɨɞɵ. ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɢɫɫɥɟɞɨɜɚɧɢɣ ɤɭɥɶɬɭɪɚɥɶɧɵɦ ɦɟɬɨɞɨɦ ɨɩɪɟɞɟɥɹɥɢ ɷɦɛɪɢɨɬɨɤɫɢɱɟɫɤɨɟ ɞɟɣɫɬɜɢɟ ɩɪɟɩɚɪɚɬɚ ɧɚ ɤɭɪɢɧɵɟ ɷɦɛɪɢɨɧɵ ɢ ɰɢɬɨɬɨɤɫɢɱɟɫɤɨɟ ɜɥɢɹɧɢɟ ɞɟɡɫɪɟɞɫɬɜɚ ɞɥɹ ɤɭɥɶɬɭɪɵ ɤɥɟɬɨɤ ȼɇɄ-21.
ȼɬɨɪɨɣ ɷɬɚɩ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɩɪɟɞɭɫɦɚɬɪɢɜɚɥ ɢɡɭɱɟɧɢɟ
ɜɢɪɭɥɢɰɢɞɧɨɝɨ ɞɟɣɫɬɜɢɹ ɞɟɡɢɧɮɟɤɬɚɧɬɚ ɤɚɤ ɫ ɩɨɦɨɳɶɸ
ɫɭɫɩɟɧɡɢɨɧɧɨɝɨ ɦɟɬɨɞɚ, ɬɚɤ ɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɬɟɫɬɨɛɴɟɤɬɨɜ (ɛɚɬɢɫɬ, ɞɟɪɟɜɨ, ɤɚɮɟɥɶ, ɦɟɬɚɥɥ, ɫɬɟɤɥɨ) ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɢ. Ɋɟɡɭɥɶɬɚɬɵ. ȼ
ɨɩɵɬɚɯ ɫ ɜɨɡɛɭɞɢɬɟɥɟɦ ɜɢɪɭɫɧɨɣ ɞɢɚɪɟɢ ɤɪɭɩɧɨɝɨ ɪɨɝɚɬɨɝɨ ɫɤɨɬɚ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɞɟɡɢɧɮɟɤɬɚɧɬ ȾɁɉɌ-2 ɜ
ɤɨɧɰɟɧɬɪɚɰɢɢ 1,0 % ɩɨ ɞɟɣɫɬɜɭɸɳɟɦɭ ɜɟɳɟɫɬɜɭ (Ⱦȼ)
ɩɪɢ ɷɤɫɩɨɡɢɰɢɢ ɨɬ 30 ɦɢɧ ɢ ɜ ɤɨɧɰɟɧɬɪɚɰɢɢ 1,5 % ɩɨ Ⱦȼ
ɩɪɢ ɷɤɫɩɨɡɢɰɢɢ 15í60 ɦɢɧ ɩɨɥɧɨɫɬɶɸ ɨɛɟɡɡɚɪɚɠɢɜɚɟɬ
ɜɫɟ ɤɨɧɬɚɦɢɧɢɪɨɜɚɧɧɵɟ ɜɢɪɭɫɨɦ ɬɟɫɬ-ɨɛɴɟɤɬɵ. Ⱦɟɡɢɧɮɟɤɬɚɧɬ ȾɁɉɌ-2 ɩɪɢ ɷɤɫɩɨɡɢɰɢɢ ɞɟɣɫɬɜɢɹ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɞɨ 15 ɦɢɧ ɧɟ ɩɪɨɹɜɥɹɟɬ ɜɢɪɭɥɢɰɢɞɧɨɝɨ ɷɮɮɟɤɬɚ
ɜ ɨɬɧɨɲɟɧɢɢ ɜɢɪɭɫɚ ɧɶɸɤɚɫɥɫɤɨɣ ɛɨɥɟɡɧɢ, ɚ ɨɛɟɡɡɚɪɚɠɢɜɚɟɬ ɜɫɟ ɬɟɫɬ-ɨɛɴɟɤɬɵ, ɤɨɧɬɚɦɢɧɢɪɨɜɚɧɧɵɟ ɞɚɧɧɵɦ ɜɨɡɛɭɞɢɬɟɥɟɦ, ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ ɜ ɤɨɧɰɟɧɬɪɚɰɢɢ
0,5í1,0 % ɩɨ Ⱦȼ ɩɪɢ ɷɤɫɩɨɡɢɰɢɢ ɨɬ 30 ɦɢɧ. ȼɵɜɨɞɵ.
ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɜɢɪɭɥɢɰɢɞɧɵɟ ɫɜɨɣɫɬɜɚ ɩɪɟɩɚɪɚɬ
ȾɁɉɌ-2 ɩɪɨɹɜɥɹɟɬ ɜ ɤɨɧɰɟɧɬɪɚɰɢɢ 0,5 % ɩɨ Ⱦȼ (ɜɢɪɭɫ
ɧɶɸɤɚɫɥɫɤɨɣ ɛɨɥɟɡɧɢ) ɢ 1,0 % ɩɨ Ⱦȼ (ɜɨɡɛɭɞɢɬɟɥɶ ɜɢɪɭɫɧɨɣ ɞɢɚɪɟɢ ɤɪɭɩɧɨɝɨ ɪɨɝɚɬɨɝɨ ɫɤɨɬɚ) ɩɪɢ ɷɤɫɩɨɡɢɰɢɢ ɞɟɣɫɬɜɢɹ 30 ɦɢɧ. ɇɨɜɵɣ ɞɟɡɢɧɮɢɰɢɪɭɸɳɟɣ ɩɪɟɩɚɪɚɬ ȾɁɉɌ-2 ɹɜɥɹɟɬɫɹ ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ
ɜ ɩɪɚɤɬɢɤɟ ɜɟɬɟɪɢɧɚɪɧɨɣ ɦɟɞɢɰɢɧɵ ɞɥɹ ɩɪɨɮɢɥɚɤɬɢɤɢ
ɢ ɛɨɪɶɛɵ ɫ ɜɢɪɭɫɧɵɦɢ ɡɚɛɨɥɟɜɚɧɢɹɦɢ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɠɢɜɨɬɧɵɯ ɢ ɩɬɢɰɵ.

Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ɞɟɡɿɧɮɟɤɬɚɧɬ, ɜɿɪɭɫ, ɜɿɪɭɥɿɰɢɞɧɿ ɜɥɚɫɬɢɜɨɫɬɿ, ɤɭɥɶɬɭɪɚ ɤɥɿɬɢɧ, ɤɭɪɹɱɿ ɟɦɛɪɿɨɧɢ, ɤɨɧɰɟɧɬɪɚɰɿɹ,
ɟɤɫɩɨɡɢɰɿɹ.

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɞɟɡɢɧɮɟɤɬɚɧɬ, ɜɢɪɭɫ, ɜɢɪɭɥɢɰɢɞɧɵɟ
ɫɜɨɣɫɬɜɚ, ɤɭɥɶɬɭɪɚ ɤɥɟɬɨɤ, ɤɭɪɢɧɵɟ ɷɦɛɪɢɨɧɵ, ɤɨɧɰɟɧɬɪɚɰɢɹ, ɷɤɫɩɨɡɢɰɢɹ.

ɂɡɭɱɟɧɢɟ ɜɢɪɭɥɢɰɢɞɧɵɯ ɫɜɨɣɫɬɜ ɧɨɜɨɝɨ
ɞɟɡɢɧɮɢɰɢɪɭɸɳɟɝɨ ɩɪɟɩɚɪɚɬɚ
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