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Annotation. The creation of combined pesticide formulations for the purpose of more effective protection of agricultural crops is a
significant factor in the importance of assessing their synergistic effects. Substances that produce a similar pesticidal effect, in
combination with each other, can enhance the toxic effect and, therefore, show dose additivity. The aim is toxicological and hygienic
evaluation and determination of the type of combined action of pydiflumetofen, azoxystrobin and propiconazole - the active substances
of the mixed formulations "Miravis Ace 275 SE" and "Miravis Neo 300 SE" according to toxicity indicators. Analytical review of scientific
publications was carried out using data from EFSA, FAO, ECHA, PPDB, Internet sites. According to the literature, a comparative
toxicological-hygienic evaluation of fungicidal preparations and their active substances was carried out. The general mechanism of
fungicidal action was evaluated according to the classification developed by the Fungicide Resistance Action Committee (FRAC). The
hazard class according to the toxic metric parameters of the substances under study was determined in accordance with the Hygienic
classification of pesticides according to the degree of hazard (DSanPiN 8.8.1.002-98). The nature and type of combined action was
carried out according to the Finney method with evaluation according to the criteria of acute toxicity. Systematization of data, their
structuring for the purpose of further toxicological assessment of substances at the level of their inactive and threshold doses was
carried out in the table editor Microsoft Excel 2019 (Microsoft Office 2019, Microsoft). As a result of the conducted research, the most
toxic mixed fungicide "Miravis Neo 300 SE" based on three active substances was determined (the average lethal dose (LD50) is 550
mg/kg). It has been established that in cases of combinations of active substances to obtain a lethal effect, a dose of substances that
does not exceed 100% in total is required, which indicates the strengthening (potentiation) of toxicity. It was pointed out that the share
of propiconazole in the potentiation of the toxic effect in both mixed preparations is the highest compared to other active substances
and is 0.87 for "Miravis Neo 300 SE" and 0.88 for "Miravis Ace 275 SE". It was observed that the adverse effects of simultaneous
exposure to several pesticides may change during the transition from acute to chronic exposure. Therefore, it is important to continue
the research of the active substances of pesticides with the determination of limiting criteria for harmfulness, taking into account the
remote effects of exposure. Thus, the toxicological and hygienic assessment made it possible to establish that the combined
fungicides "Miravis Neo 300 SE" and "Miravis Ace 275 SE" are more toxic in the mode of single oral exposure in comparison with the
single-component fungicide "Miravis 200 SC". Increased toxicity (potentiation) can be considered as a consequence of the simultaneous
exposure of several active substances. The active substance propiconazole poses the main danger of adverse effects on the body at
the level of lethal doses. The obtained values of the potentiation coefficients will be taken into account in further studies of the risk
assessment of complex and combined effects of pesticides on workers and their potential danger when entering the human body with
food products.
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Introduction

Progress in the development of the chemical method an active substance includes pydiflumetofen; the "Miravis

of plant protection is based on the fundamental
achievements of modern genomics, which make it
possible to create active substances of pesticides with
new sites of action, to study the mechanisms of cross-
resistance and to identify compounds that are able to
interact with these sites, complementing each other in
terms of the spectrum of pesticide action.

The Ukrainian agro-industrial complex in the sector of
crop protection technologies is replenished with new
fungicides "Miravis 200 SC", "Miravis Ace 275 SE" and
"Miravis Neo 300 SE", created by Syngenta Crop Protection
AG (Switzerland) according to modern innovative
technologies for combating a complex of diseases of grain,
fruit, and vegetable crops.

The composition of the formulation "Miravis 200 SC" as

Ace 275 SE" is a combined fungicide, which includes
pydiflumetofen and propiconazole; the combined product
"Miravis Neo 300 SE" contains three active substances:
pydiflumetofen, azoxystrobin and propiconazole.

The combination of these substances in pesticide
formulations provides a long-term protective and
therapeutic effect and makes it possible to significantly
expand the range of controlled diseases.

Determination of the mechanism aimed at pesticide
activity against target organisms is of great importance in
understanding the general mode/mechanism of toxic
action on warm-blooded animals, including humans.
Compounds that produce a similar pesticide effect, in
combination with each other, can increase the toxic effect
and, therefore, show dose additivity [1].
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The aim - toxicological and hygienic evaluation and
determination of the type of combined effect of
pydiflumetofen, azoxystrobin and propiconazole - active
substances of the mixed preparations "Miravis Ace 275
SE" and "Miravis Neo 300 SE" according to toxicity
indicators.

Materials and methods

The object of the research is the fungicidal formulations
"Miravis 200 SC", "Miravis Ace 275 SE", "Miravis Neo 300
SE" and their active substances pydiflumetofen,
azoxystrobin and propiconazole. Research materials were
scientific publications, including reports of the European
Food Safety Agency (EFSA), the Food and Agriculture
Organization (FAO), the European Chemicals Agency
(ECA), the database of pesticide properties (PPDB),
electronic resources related to the toxicological properties
of the studied substances. The general mechanism of
fungicidal action was evaluated according to the
classification developed by the Fungicide Resistance Action
Committee (FRAC) [7]. The assessment of the toxicity of
drugs and their active substances for laboratory animals
and their danger to humans was carried out in accordance
with the Hygienic Classification of Pesticides by Degree of
Hazard (DSanPiN 8.8.1.002-98) [8].

Determination of the nature and type of combined action
was carried out according to the method of Finney (1952),
using the toxic metric data of combined drugs and their
active substances (estimation according to the criteria of
"lethal effect”, Yu. S. Kagan, 1981). This method allows
determine the nature and type of combined action
(summation, antagonism, potentiation) from the
simultaneous exposure to the body of two or more chemical
substances for which the average lethal doses (LD50) and
the percentage content of the substance included in the
LD50 of the mixture are known. Summation occurs when
the sum of percentages is equal to 100, the sum of
percentages less than 100 indicates a potentiation effect,
more than 100 - antagonism. In the case of detection of
increased toxicity, the potentiation coefficient was
determined. Systematization of data, their structuring for
the purpose of further toxicological evaluation of
substances at the level of their inactive and threshold doses
was carried out in the spreadsheet editor Microsoft Excel
2019 (Microsoft Office 2019, Microsoft).

The research was carried out as part of the Scientific
Research Work Prevention of the negative impact of
pesticides on human health when they are ingested with
plant products (State registration number: 0120U100806).

Results. Discussion

In order to assess the relationship between fungicidal
activity and potential risks of the combined effect of the
investigated mixed preparations based on pydiflumetofen,
azoxystrobin and propiconazole, their classification was
carried out according to the mechanism of action on the

target harmful factors (Table 1).

Pydiflumetofen is a broad-spectrum fungicide from a
relatively new class of SDHIs - succinate dehydrogenase
(SDH) inhibitors of the 2nd generation, a chemical class of
carboxamides, a new subgroup of N-methoxy-pyrazole-
carboxamides. SDH is a functional part of the tricarboxylic
acid cycle and is associated with mitochondrial respiration
(complex Il in the mitochondrial respiration chain) [14].

Azoxystrobin from the group methoxyacrylates of class
of strobilurins is an analogue of natural metabolites of the
fungus Strobilurins Oudemansins, belongs to the group of
Qol-fungicides, the mechanism of action of which is
associated with the disruption of electron transfer in the
chain of cytochromes b and c1 of complex Il (ubiquinone-
cytochrome c-oxidoreductase or bcl-complex), which leads
to inhibition of mitochondrial respiration and energy deficit
of the target organism [12].

Propiconazole belongs to the chemical class of triazoles,
the mechanism of action is a demethylation inhibitor (DMI-
fungicide) [13]. The fungicidal effect is the result of direct
inhibition of the activity of lanosterol-14-alpha-demethylase
CYP51 - an important enzyme in the biosynthesis of
ergosterol, which ensures the integrity of cell walls. The
CYP51 gene is the only member of the CYP family and its
catalytic properties are identical in plants, fungi, prokaryotes
and higher species. It is therefore likely that the mechanism
by which triazoles exert their fungicidal activity is responsible
for some of the toxic effects in mammals.

In this manner, according to the classification [7],
pydiflumetofen and azoxystrobin by the type of biochemical
action on the organism of the pathogen belong to the
common group of inhibitors of cellular respiration (group
C), propiconazole - to inhibitors of sterol synthesis in cell
membranes (group G). The combination of these
substances in pesticide formulations contributes to their
biological effectiveness and, at the same time, increases
the potential danger of synergistic effects from the
simultaneous exposure of substances characterized by

Table 1. Classification of studied fungicides by mechanism of
action.

Common name
(ISO); [CAS RN];
chemical group

Biochemical mechanism of

action / Target site and code Group name

Pydiflumetofen;

[1228284-64-T]; SDHI (Succinate

C. Respiration /

N-methoxy-(phenyl-- C2 complex Il succinate de?r)]/ﬁirboi?oerr;?se
ethyl)-_pyrazole-carb- dehydrogenase (SDHHungicides)
oxamides
) C. Respiration/ ) .
Azoxystrobin; ) Quinone outside
[131860-33-8]; %3 CO’SP'E_X "'I' Cy_‘gChrome inhibitors
methoxyacrylates c1 (u Iquinol oxt ase) at (Qolungicides)
Qo site (cyt b gene)
G. Sterol biosynthesis in
Propiconazole; membranes / Demethylation
[60207-90-1]; G1 C14-demethylase in Inhibitors
triazoles sterol biosynthesis (DMIfungicides)

(erg1l/cyp51)
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Table 2. Toxicometric parameters of pesticide formulations and active substances and their hygienic classification according to the

degree of hazard.

Toxicity parameters (animal species)
Hazard criteria "Miravis | "Miravis Ace | "Miravis Neo . . .
200 SC" 275 SE 300 SE" Pydiflumetofen Azoxystrobin Propiconazole
Acute oral toxicity, LD, , mg/kg 2958 > 2000 550 > 5000 > 5000 (rat §?01490
50 rat, Q rat, Q rat, Q rat, Q rat, mouse (4, Q) (mouse, 3, )
- > 5000 > 5000 > 5000 > 5000 > 2000 > 5000
Acute dermal toxicity, LD, mg/kg rat (§’ 9) rat (@’9) rat (& 9) rat (@’ 9) rat (@’9) rat (@’9)
Acute inhalation toxicity, LC 3500 > 2130 > 2080 > 5110 698 (rat, 9) > 5800
mg/m3 rat (3, Q)| rat (A&, Q) rat (3, Q) rat (7, Q) 962 (rat,{') rat (3, Q)
Skin irritation absent absent mild absent mild absent
(rabbit) (rabbit) (rabbit) (rabbit) (rabbit) (rabbit)
Eve irritation mild moderate moderate mild mild absent
4 (rabbit) (rabbit) (rabbit) (rabbit) (rabbit) (rabbit)
Skin sensitization absent absent absent absent absent absent
(mouse) (mouse) (mouse) (mouse) (guinea pigs) (guinea pigs)
Hazard class 1 1 1 1] 1 1]

Note: &' - males, Q - females

Table 3. The content (%) active substances (a.s.) in the composition of the studied preparations and acute oral toxicity with their

combined effect on rats.

The content (%) a.s. in the preparation

Name of the preparation - - - LD,,, mg/kg *
Pydiflumetofen Azoxystrobin Propiconazole
"Miravis Neo 300 SE" 75 10,0 12,5 550/ 165
"Miravis Ace 275 SE" 15,0 - ** 12,5 2000 / 550

Notes: * - in the numerator the LD50 of the preparation based on the entire component composition, in the denominator - the LD, of the
preparation taking into account only the active substances; ** - the active ingredient in the composition of the preparation is absent.

common mechanisms of action.

Using the toxic metric parameters, established for
formulations and their active substances by different routes
of entry into the body, their comparative toxicological and
hygienic evaluation was carried out (Table 2) [2, 5, 6, 9, 10,
11].

In accordance with the Hygienic Classification of
Pesticides by Degree of Hazard (DSanPiN 8.8.1.002-98),
an integral hazard class - Il (hazardous) was determined
for all the studied preparations according to the limiting
criterion - inhalation toxicity.

Inhalation toxicity is also the limiting criterion of hazard
for Pydiflumetofen and azoxystrobin, according to which
Pidiflumetofen belongs to the lll class of hazard (moderately
hazardous), azoxystrobin - to the Il class of hazard
(hazardous). The integral hazard class of propiconazole is
Il (moderately hazardous), the limiting criterion is oral and
inhalation toxicity.

The obtained results of comparative assessment of
toxicometric parameters of active substances and
preparative forms based on them made it possible to make
the following conclusion. The three-component formulation
Miravis Neo 300 SE, which includes pydiflumetofen,
azoxystrobin and propiconazole (LD, of the formulation is
550 mg/kg), was the most toxic when administered orally

to rats. The two-component formulation "Miravis Ace 275
SE" containing pydiflumetofen and propiconazole (LD,
slightly exceeds 2000 mg/kg) is less toxic for this route of
administration. The least toxic is the formulation "Miravis
200 SC" based on a single substance of pydiflumetofen
(LD50 - 2958 mg/kg).

To take into account the combined effect of the active
substances in the composition of the mixed preparations
"Miravis Neo 300 SE" and "Miravis Ace 275 SE", the
contribution of each substance to the average lethal dose
of the mixtures was studied (Table 3).

The data in Table 3 show that the amount of
pydiflumetofen in "Miravis Neo 300 SE" and "Miravis Ace
275 SE" is in a ratio of 1:2, the content of propiconazole is
the same, and azoxystrobin is only in preparation "Miravis
Neo 300 SE".

When pydiflumetofen, azoxystrobin and propiconazole
were administered orally to rats at the level of lethal doses,
the sum of percentages of their LD_, was 14.43%, with a
combination of pydiflumetofen and propiconazole, the sum
of percentages of LD, was 51.45% (Table 4).

Thus, in both cases of combinations of active
substances in the mixed preparations "Miravis Neo 300
SE" and "Miravis Ace 275 SE" to obtain a lethal effect, a
dose of substances that does not exceed 100% in the sum
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Table 4. The content (mg/kg) of a.s. in the LD50 composition of the preparation and the percentage of this amount from the LD50 of each

substance.
Name of the active The content (mg/kg) of a.s. in the LD50 composition* % of the LD50 of the active substance
substance "Miravis Neo 300 SE" "Miravis Ace 275 SE" "Miravis Neo 300 SE" | "Miravis Ace 275 SE"
Pydiflumetofen 41,25 300,00 0,83 6,00
Azoxystrobin 55,00 Bl 1,10 -
Propiconazole 68,75 250,00 12,50 45,45
The amount of percentage from LD50 a.s. 14,43 51,45

Notes: * - LD, of the preparation taking into account only active substances (165 mg/kg for "Miravis Neo 300 SE" and 550 mg/kg - for
"Miravis Ace 275 SE"; ** - the active substance in the composition of the preparation is absent.

0,07 906
'V u pydiflumetofen
propiconazole
azoxystrobin
0,87

Miravis Neo 300 SE

0,12
'/ u pydiflumetofen
propiconazole
0,88

Miravis Ace 275 SE

Fig. 1. The contribution of active substances in the potentiation of toxicity.

is required, which indicates the potentiation of toxicity.

The degree of potentiation was determined by the
potentiation coefficient, which shows how many times the
toxicity increased. It was established that for the combined
preparation "Miravis Neo 300 SE" (pydiflumethofen, 75 g/l
+ azoxystrobin, 100 g/l + propiconazole, 125 g/l) potentiation
coefficient is 6.9 (100% : 14.43%). For the preparation
"Miravis Ace 275 SE" (pydiflumethofen, 150 g/l +
propiconazole, 125 g/l), the potentiation effect is weaker,
potentiation coefficient is 1.9 (100% : 51.45%).

It is worth mentioning that the content of propiconazole
in the studied combined drugs is the same and amounts
to 12.5% (Table 3). However, the content of this substance
in the total dose of active substances that leads to a lethal
effect is different and amounts to 68.75 mg/kg and 250 mg/
kg for "Miravis Neo 300 SE" and "Miravis Ace 275 SE",
accordingly (Table 4). And the share of propiconazole in the
potentiation of the toxic effect in both mixed preparations is
the highest compared to other active substances and is
0.87 for "Miravis Neo 300 SE" and 0.88 for "Miravis Ace 275
SE" (Fig. 1).

It is known that at the level of lethal doses and
concentrations, manifestations of all types of combined
action (summation, potentiation, antagonism) are possible,
which has a certain theoretical basis, since one of the
ingredients of the mixture can affect enzymes that metabolize
another ingredient of the mixture.

Research conducted in the 1990s by domestic
scientists established cases of potentiation of the action
of preparative forms of pesticides containing

organophosphorus compounds and pyrethroids through
their toxicokinetic interaction with organic solvents as
components of the mixture, as well as by increasing the
period of detoxification of pyrethroids by some
organophosphorus compounds.

Establishing the "dose-time-effect" dependence is of
great importance for determining the nature of the
simultaneous exposure of the active substances of
pesticides, since the adverse effects of such exposure may
change during the transition from acute to chronic exposure.

A characteristic feature of the toxicological properties of
the modern action substances of pesticide substances is
their potential hazard of remote effects of action at the level
of doses significantly lower than their LD, . In this case, the
criteria for evaluating combined effects at the level of
threshold and ineffective doses are physiological and
biochemical indicators that reproduce the mechanism of
action of the substances under study. The interactions of
such substances are determined by both toxicokinetic and
toxicodynamic mechanisms, and it is difficult to predict
them.

Therefore, the risk assessment for humans from the
simultaneous exposure of several substances must be
carried out in each specific case and based on the data
from the test of the respective mixtures. The premise of
such an assessment is the grouping of active substances
of pesticides into cumulative assessed groups (CAG)
according to the general mechanism of toxic action. For
this, it is necessary to carry out a thorough study of each
individual substance that is part of the mixture, with the
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establishment of the method/mechanism of action, dose
dependences for individual effects for different durations
of exposure, and determination of the limiting criterion of
harmfulness, of which primarily depends on the
manifestation of the toxicological effect.

Therefore, the obtained research results made it
possible to establish the main active substance of mixed
pesticides, which poses a significant risk of adverse effects
on the body at the level of lethal doses. This substance
turned out to be propiconazole.

From the analysis of literature data, it is known that
propiconazole, as one of the substances of the class of
triazoles, was studied in the assessment of the cumulative
effects of pesticides and was included in two CAG groups:
the group of substances that cause craniofacial
malformations for the assessment of acute dietary risk
and the group of substances for chronic assessment, for
which are characterized by hepatotoxicity [3].

In the European Union (EU), after a second review,
propiconazole was classified by experts of the risk
assessment committee as a reproductive toxicant of
category 1B H360D (may cause harm to the unborn child)
[4].

The above allows to predict the possible negative
impact of mixed pesticide preparations on human health
and determines the need for their further toxicological
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NOPIBHAJNIbHA TOKCUKONOIO-rrieHI4YHA OLIHKA TA KOMBIHOBAHA Al CYYACHUX ®YHriumMaiB HA OCHOBI
A30KCUCTPOBIHY, NIAI®PNYMETO®EHY, MPONIKOHA30NY

Sempy6 A. M.

AHoTauif. CmeopeHHs1 KoMbBIiHO8aHUX necmuyudHUxX opmynsauit 3 memoro binbw eghekmueHO20 3axucmy CinbCbKo20CcrnodapChbKux
Kynbmyp € 8U3Ha4YHUM (DaKmopoM 8aXK/Iueocmi OUiHKU IX cuHepaidHuXx eghekmig. PeyosuHu, siki supobrsitomes nodibHUl necmuyuoHul
egekm, y kombiHayii o0OHa 3 00HOK MOXymb Midcunweamu MOKCUYHUU eghekm i, omxe, nposienamu adumueHicmb 0o3u. Mema
00cCrnidxKeHHs1 - MOKCUKOMo_2o-2igieHiYHa ouiHKka ma eu3HadyeHHsi murny KombiHosaHoi 0ii nidigpriymemogheHy, azokcucmpobiHy ma
npornikoHa3ony - Oito4ux pevyosuH cymiwesux npenapamie "Mipasic Etic 275 SE, CE" ma "Mipasic Heo 300 SE, CE" 3a nokasHukamu
mokcuyHocmi. AHanimuyHul oensd Haykosux rnybnikauit rnposedeHull 3 sukopucmaHHam 0aHux EFSA, FAO, ECHA, PPDB, iHmep-
Hem-calimig. 3a daHuMu nimepamypu npogedeHa opigHsANIbHa MOKCUKO/102020-2i2iEHiYHa OUiHKa ¢hyHaiuudHuUX rnpenapamie ma ix
ditoHux peqosuH. 3azanbHuli MexaHiam yHeiyudHoi Oii ouiHoeanu 8idnosidHo Ao Knacucpikayil, po3pobneHoi Komimemowm i3 diti uj0d0
pesucmeHmHocmi ¢pyHeiyudie (FRAC). Knac HebesneyHocmi 3a napamempamu moKcukomempii ocnidx)yeaHUX pPe4o8UH 8U3Hayasu
32i0Ho 3 [eieHiyHo Knacugikayieto necmuyudie 3a cmyneHem HebesneyHocmi (JCanlliH 8.8.1.002-98). Xapakmep ma mun Kombi-
HoeaHoi Oii nposodunu 3a memodom DiHHI 3 OUIHKOK 3a Kpumepismu 2ocmpoi mokcudHocmi. Cucmemamu3auiio GaHux, iXx cmpykmy-
pysaHHsI 3 Memoto 100anbuwol MOKCUKOMO2iYHOI OYiHKU PEY0BUH Ha pigHi ix Heditoyux i mopoeosux 003 nposodusnu y mabrnudyHoMy
pedakmopi Microsoft Excel 2019 (Microsoft Office 2019, Microsoft).

Y pesynbmami npogedeHux OocnidxeHb 8u3HadeHul Halbinbw mokcuyHul cymiwesul ¢yHeiyud "Mipasic Heo 300 SE, CE" Ha ocHosi
mpbox ditoyux peqyosuH (cepedHbocmepmernbHa do3a (J/1450) cmaHosumb 550 mea/ke). BcmaHoeneHo, wjo y eunadkax KombiHayilt
diroyux peyosuH Orisi ompuMaHHsi CMepmesibHo2o eghekmy rnompibHa 0o3a peyosuH, sika y cymi He nepesuulye 100%, wo ekasye Ha
nidcuneHHs1 (MOMeHUyit8aHHs1) MoKcu4yHocmi. BidmiyeHO, w0 Yacmka npornikoHa3orny y MomeHUito8aHHi MOKCUYHO20 echekmy 8 0b60x
cymiwesux npenapamax € Hal8uWOK y MOPIBHSIHHI 3 iHWUMU Oitodumu peyosuHamu ma cmaHosumb 0,87 0ns "Mipasic Heo 300 SE,
CE" ma 0,88 - dns "Mipasic Etic 275 SE, CE". 3a3sHayeHo, wo Hecrpusmiusi echekmu 8i0 0OHOHYacHO20 8Mnuey Kinbkox necmuyudie
MOXymb 3MiHIO8amucs rpu rnepexodi 8id eocmpoeao docnidy 00 XpoHiYHO20. Tomy 8axnueo npodosxumu OocniO)eHHs OitoYux
peyosuH necmuyudig 3 8U3HAYEHHSIM J1iMIMyOHUX Kpumepiie wkidnueocmi 3 ypaxyeaHHAM giddaneHux egekmis annuegy. Takum
YUHOM, rposedeHa MOKCUKOI1020-2igieHiYHa ouiHka 003eosuna ecmaHosumu, wWo 6inbw MOKCUYHUMU 8 pexumi 0OHOKPamHoza0 nepo-
parnbHoe0 ernusy € kombiHosaHi ¢yHeiyudu "Mipasic Heo 300 SE, CE" ma "Mipasic Elic 275 SE, CE" y nopigHsiHHi 3 0OHOKOMITOHEH-
mHum ¢pyHaiyudom "Mipasic 200 SC, KC". [lidcuneHHss mokcudHocmi (MOMeHUito8aHHs1) MOXHa PO3UuiHo8amu siK Hacsi0oK oOHoYac-
HOo20 ennusy Kirbkox Oitodux pedosuH. [itoya peyosuHa MpoMiKoHa30l cmaHo8UMb OCHOBHY HebesrneKy Hecrnpusimiueo20 8rnaugy Ha
opaaHismM Ha pigHi cmepmernbHux 003. OmpumaHi 3Ha4eHHs1 KoedbiljeHmie nomeHuioeaHHss 6ydympb epaxoeaHi y rnodanbwux Aocsio-
JKEHHSIX OUiHKU PU3UKY KOMIM/IeKCHO20 ma KombiHogaHo20 ersiugy necmuyudie Ha rpaylyux ma ix nomeHuyiliHoi Hebesneku npu
Hadxo0xeHHi 00 opaaHiamy /MoOUHU 3 Xap4yosumu npodykmamu.

KnrouoBi cnoBa: ¢yHziyudu, azokcucmpobiH, nidighnymemodhbeH, nporikoHasos, eocmpa MoKCUYHICMb, HebesneyHicmb, KombiHosa-
Ha Oid.
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