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DEVELOPMENT OF COMPOUND FEED RECIPES FOR
GEESE AND DETERMINATION OF THEIR QUALITY

Abstract

The article describes that goose farming is an important source of increasing poultry production and expanding the
range of poultry products. In Ukraine, the goose breeding business is promising, profitable and underdeveloped, with low
competition. The profitability of geese breeding is about 75%. In addition, goose farming is one of the possible ways to solve
the problem of animal protein deficiency in the world.

The high-quality calculation of recipes is a necessary part of efficient production and use of finished products at the
present stage of the feed industry development.

Optimization of compound feed recipes determines its composition and takes into account the impact of certain feed
components on the physiology, health, growth and productivity of animals. Recipe calculation programs occupy a key place in
the technological chain of animal husbandry production, combining producer and products consumer.

The quality of the final product and the compliance of the calculated indicators of nutritional value with the actual
depend on the accuracy of the recipes calculation and take into account all the destabilizing factors in the technological pro-
duction process. Thanks to modern software optimization of recipes, it becomes possible not only to make a diet with availa-
ble raw materials that is optimal in quality and cost, but also to assess the feasibility of introducing a particular additive, both
from a biological and economic point of view.

It is proven that geese must receive high quality and balanced feed by all indicators for the normal development and
realization of genetic potential. Therefore, the urgent task is to develop recipes for high-quality geese feed using domestic
available raw materials.

With the help of the software package "Korm Optima Expert" we have developed complete feed recipes for parent
flock geese aged (... 3 weeks (starter), 4... 8 weeks (grower), 9... 26 weeks (finisher), older 27 weeks (breeder), and recipes
for broiler type geese aged (... 4 weeks (starter) and older 5 weeks (finisher). The program includes the principle of calculat-
ing recipes at the minimum cost, taking into account the limitations of the input of each component and the nutritional value
of the finished product using linear programming formulas.

Experimental samples of starter, grower, finisher and breeder were made in accordance with the developed recipes
of complete feed for parent flock geese. Physical properties and chemical composition were studied in the experimental sam-
ples. It is established that the experimental samples of starter, grower, finisher and breeder are characterized by satisfactory
physical properties and comply with regulatory and technical documentation. They are balanced in content of nutrients and
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biologically active substances and meet the physiological needs and feeding standards of the parent flock geese.
Key words: compound feeds for geese, physical properties, chemical composition, amino acid composition, nutritional

indicators.

Introduction

Compound feed products play a major role in
the development of industrial animal husbandry and
poultry farming in Ukraine. The development of feed
production is an urgent task, because meat and meat
products account for 24 — 28 % in the diet of Ukraine
population [1, 2].

The most important branch of the agro-
industrial complex is poultry, which has not only indus-
trial but also social significance for the country's econo-
my and affects the state of its food security. The con-
sumer value of poultry is determined by its ability to
supply valuable food products of domestic production. In
conditions of declining incomes of Ukraine population,
there is a need to provide the body with quality animal
husbandry products at affordable prices, including diet
eggs and meat.
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Expanding the range of products, improving its
quality until the so-called functional foods with specified
properties is of great importance in increasing poultry
products production in terms of improving the welfare of
the population and increasing the number of citizens
with relatively high purchasing power [3].

Goose farming is an important source of in-
creasing poultry production and expanding the range of
poultry products. In Ukraine, the goose breeding busi-
ness is promising, profitable and underdeveloped, with
low competition. The profitability of geese breeding is
about 75%. In addition, goose farming is one of the pos-
sible ways to solve the problem of animal protein defi-
ciency in the world.

The reasons of the attractiveness of breeding
and rearing geese are:

v’ unpretentiousness of the poultry to the keeping
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Table 1 - Nutritional value and cost of feed components for geese [7]

Component Metaézzlrizable The mass fraction, % Price, UAH/kg
KCal / fgog moisture |[ crude protein || crude fat || linoleic acid || crude fiber Ca P Na lysine |[ methionine || threonine || tryptophan || (september 2020)
Corn 330 13,0 8,5 4,00 1,80 2,0 0,02 | 0,25 || 0,03 0,26 0,18 0,30 0,07 5,40
Oats without husk 287 12,0 12,2 4,70 1,63 2,2 0,10 || 0,30 || 0,03 0,50 0,20 0,40 0,17 6,50
Triticale 285 13,0 12,1 1,50 0,60 25 0,06 || 0,40 || 0,03 0,38 0,20 0,36 0,12 4,00
Sorghum 295 13,0 9,5 3,10 1,08 30 0,05 || 0,28 || 0,03 0,22 0,17 0,32 0,12 5,10
Rye 238 13,0 8,2 2,00 0,78 2,40 0,08 | 0,30 || 0,02 0,32 0,14 0,28 0,09 3,40
Wheat bran 172 13,0 14,4 4,14 1,91 9,62 0,14 || 1,08 |[ 0,04 | 057 0,21 0,46 0,22 3,60
Wheat fodder flour 257 12,0 14,2 3,00 0,93 4,0 0,07 || 0,30 |[ 0,04 | 0,48 0,21 0,49 0,18 3,50
Sunflower meal, CP 40 % 228 10,0 40,0 1,70 0,81 16,0 0,36 || 1,10 || 0,08 1,37 0,88 1,42 0,53 7,00
Soybean meal, CP 40 % 230 9,0 40,0 1,20 0,48 10,6 0,37 || 0,65 || 0,05 2,42 0,53 1,58 0,55 13,50
Sunflower press cake, CP 32 % 223 8,0 32,0 11,50 5,46 23,0 0,35 || 1,10 || 0,09 1,10 0,72 1,17 0,42 5,50
Soybean press cake, CP 36 % 260 9,0 36,0 5,80 2,62 73 0,34 || 0,65 || 0,05 2,20 0,47 1,42 0,51 12,00
Alfalfa herb flour, CP 17 % 120 10,0 17,0 1,00 0,10 22,0 0,90 || 0,26 || 0,07 0,74 0,26 0,67 0,24 3,50
Meat meal, CP 56 % 255 8,0 56,0 12,00 0,90 0 530 || 2,52 || 1,42 2,87 0,80 2,11 0,45 8,50
Non-fat bone meal, CP 35 % 146 10,0 35,0 7,20 0,06 0 13,15 |[ 7,59 |[ 1,94 || 0,24 0,04 0,06 0,02 5,20
Fish meal, CP 67 % 303 8,0 67,0 7,40 0,10 0 426 | 2,58 || 1,00 || 4,82 1,78 2,64 0,70 23,00
Meat and bone meal, CP 44 % 210 9,0 44,0 12,50 0,52 0 735 || 3,75 || 1,55 191 0,51 1,28 0,24 7,50
Blood meal, CP 80 % 280 10,0 80,0 1,00 0,10 0 0,30 | 0,32 || 0,33 6,87 0,89 3,38 1,30 19,00
Corn gluten 354 10,0 62,0 5,0 2,22 5,0 0,30 | 0,50 || 0,02 1,04 151 2,05 3,29 29,00
Fodder yeast, CP 44 % 220 9,0 44,0 1,50 0,06 1,40 052 | 1,39 || 0,16 2,99 0,44 2,16 0,56 6,90
Sunflower oil 853 0,2 0 99,80 62,9 0 0 0 0 0 0 0 0 15,00
Salt 0 3,0 0 0 0 0 0,50 0 37,2 0 0 0 0 1,20
Monocalcium phosphate 0 4,0 0 0 0 0 18,0 || 23,0 0 0 0 0 0 18,00
Defluorinated phosphate 0 3,0 0 0 0 0 30,0 || 18,0 || 5,0 0 0 0 0 20,00
Limestone flour 0 1,0 0 0 0 0 36,0 || 0,10 0 0 0 0 0 0,45
Feed chalk 0 2,0 0 0 0 0 33,0 || 0,18 || 0,30 0 0 0 0 1,10
Baking soda 0 1,0 0 0 0 0 0 0 27,0 0 0 0 0 9,80
Sodium sulfate anhydrous 0 3,0 0 0 0 0 32,0 0 0 0 0 0 0 7,15
Monochlorohydrate lysine 98 % 399 15 94,4 0 0 0 0 0 0 78,80 0 0 0 90,00
Lysine sulfate 407 5,0 75,0 0 0 0 0 0 0 50,70 0,10 0,30 0,10 41,00
DL-methionine 98,5 % 502 0,2 58,1 0 0 0 0 0 0 0 98,5 0 0 110,00
L-tryptophan 98 % 571 0,5 84,0 0 0 0 0 0 0 0 0 0 98,0 83,75
Faizim XP 10000 68019 5,0 3100,0 0 0 0 1400 || 1794 0 152,0 59,0 121 42,0 100,00
Natufos E 10000 90100 5,0 3825,0 0 0 0 1950 | 1700 [l 26,0 || 204,00 17,0 221 51,0 200,00
Premix for voung geese 1-8 weeks, 1 %o 0 3.0 0 0 0 0 0 0 0 0 0 0 0 40,00
Premix for geese 9-26 weeks, 1 % 0 50 0 0 0 0 0 0 0 0 33,00
Premix foradult geese, 1 % 0 5.0 0 0 0 0 0 0 0 0 0 0 0 33,00
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Table 2 - Composition and nutritional value of the calculated compound feed recipes for geese

Components and quality

Parent flock geese

Broiler type geese

indicators Starter Grower Finisher Breeder from Starter Finisher E
0-3 weeks || 4-8 weeks || 9-26 weeks 27 week 0-4 weeks || from 5 week l-_"-
1 2 3 4 5 6 7 <§(
Oats without husk 4,0 - 6,0 - - - >
Corn 39,9 46,9 30,0 5,8 45,1 60,0 Z
Rye - 5,0 - 7,0 - - <Z(
Triticale 5,0 10,0 - 30,0 5,0 - >
Sorghum tannin < 0,5 10,0 - 9,0 3,1 10,0 1,7 §
Wheat bran - 2,0 5,0 10,0 - - %
Wheat fodder flour 10,0 8,0 15,0 15,0 10,0 10,0 6
Soybean meal, CP 40 % - - 2,0 - - - l|J_J
Sunflower meal, CP 40 % 7,0 - - - 7,0 9,6 N
Soybean press cake, CP 36 % - - - - - 11,0 5
Sunflower press cake, CP 32 % - 9,0 15,0 15,0 - - =
Corn gluten - - - 0,1 - - o
Alfalfa herb flour, CP 17 % 3,0 - 10,0 2,9 3,0 - 8
Meat meal, CP 56 % 6.0 4,6 - - 6.0 - m
Non-fat bone meal, CP 35 % 2,3 4,0 - - - -
Fish meal, CP 67 % 14 - - - 3,64 -
Meat and bone meal, CP 44 % 3,0 - - - 15 -
Blood meal, CP 80 % 2,7 2,8 - - 3,0 -
Sunflower oil 0,6 - 1,2 - 0,77 0,8
Fodder yeast, CP 44 % 3,0 5,0 2,3 5,0 3,0 3,0 [ ]
Monochlorohydrate lysine 98 % 0,10 - 0,19 - - -
Lysine sulfate - 0,07 - 0,12 0,03 0,49
DL-methionine 98,5 % 0,17 0,15 0,10 0,06 0,15 0,13
L-tryptophan 98 % 0,01 - - - - -
Salt 0,18 0,30 0,30 0,30 0,29 0,30
Limestone flour 0,64 1,17 - - - -
Monocalcium phosphate - - - - 0,52 -
Defluorinated phosphate - - 1,6 1,42 - 1,76
Feed chalk - - 11 2,98 - -
Baking soda - - 0,1 0,1 - 0,1
Sodium sulfate anhydrous - - 0,1 0,1 - 0,1
Premix for young geese 1,0 1,0 - - 1,0 -
1-8 weeks, 1 %
Premix for geese 9-26 weeks, 1% - - 1,0 - - -
Premix for adult geese, 1 % - - - 1,0 - 1,0
Natufos E 10000 - 0,01 0,01 0,01 - 0,01
Faizim XP 10000 - - - 0,01 - 0,01
Total 100 100 100 100 100 100
Price of feed, UAH/t 8792 7939 7832 6569 9244 9272
Metabolizablek energy, 282 286 266 251 290 311
KCal/100 g
The mass fraction, %:
crude protein 20,27 18,85 15,92 16,93 20,41 16,76
c18:2 w6 1,54 1,61 2,56 1,53 1,67 2,06
crude fiber 3,53 3,96 7,98 6,85 3,55 4,04
lysine 1,00 0,90 0,75 0,72 1,00 0,94
methionine 0,50 0,45 0,38 0,34 0,50 0,42
33 http://grain-feed.onaft.edu.ua
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1 2 3 4 5 6 7
methionine + cystine 0,78 0,72 0,65 0,63 0,78 0,69
threonine 0,71 0,68 0,59 0,61 0,75 0,62
tryptophan 0,22 0,20 0,20 0,21 0,22 0,19
arginine 1,21 1,13 0,97 1,00 1,16 1,00
isoleucine 0,67 0,62 0,63 0,66 0,70 0,67
leucine 1,62 1,49 1,23 1,15 1,71 1,43
valine 1,00 0,94 0,79 0,83 1,05 0,81
histidine 0,49 0,47 0,37 0,38 0,53 0,41
phenylalanine 0,88 0,83 0,73 0,74 0,92 0,77
phenylalanine + tyrosine 1,42 1,31 1,11 1,16 1,48 1,24
glycine 1,38 1,13 - - 1,32 -
calcium 1,23 1,48 1,24 1,90 0,78 0,98
phosphorus 0,80 0,99 0,91 1,17 0,75 1,07
phosphorus available 0,58 0,70 0,57 0,76 0,55 0,73
sodium 0,30 0,30 0,30 0,30 0,30 0,30

Table 3 — Physical properties of compound feeds

Starter Grower Finisher Breeder
Indicators Experi- | RTD | Experi- | RTD | Experi- | RTD | Experi- | RTD
mental mental mental mental

Moisture content, % 12,6 13,0 12,3 13,0 12,0 13,0 11,5 13,0
Angle of repose, 41 3942 41 3942 405 3942 39 3942
degree
Flowability, cm/s 6,8 n/n’ 6,9 n/n’ 7.3 n/n’ 7.4 n/n”
Bulk density, kg/m3 640 600-660 625 600-660 590 520-630 562 520-630

* - not normalized

Table 4 - Chemical and amino acid composition of feed for parent flock geese (based on dry matter)

Nutrients Starter Grower Finisher Tribal period

0-3 weeks 4-8 weeks 9-26 weeks from 27 week
Dry matter, % 87,40 87,70 88,00 88,50
Crude protein, % 23,20 21,50 18,10 19,13
Crude fat, % 5,32 5,05 6,25 5,42
Crude fiber, % 4,04 4,52 9,07 7,74
Calcium, mg% 1,41 1,69 1,41 2,15
Phosphorus, mg% 0,92 1,13 1,03 1,32
Lysine,% 1,14 1,03 0,85 0,81
Methionine + cystine,% 0,89 0,82 0,74 0,71
Threonine, % 0,81 0,78 0,67 0,69
Tryptophan,% 0,25 0,23 0,23 0,24

and feeding conditions;

v/ ability to consume and digest a significant
amount of fiber-rich feed with minimal con-
sumption of concentrated feed;

v" high ability to adapt to different climatic condi-
tions;

V' resistance to diseases;

v" high growth rate of young animals - 4 - 5 kg at
the age of 9 weeks;

v'a wide range of products not only for the food
industry (meat, fat, liver), but also for perfume,
pharmaceutical, light [4 - 6].

The high-quality calculation o f recipes is a nec-
essary part of efficient production and use of finished
products at the present stage of the feed industry devel-
opment.

Optimization of compound feed recipes deter-
mines its composition and takes into account the impact
of certain feed components on the physiology, health,
growth and productivity of animals. Recipe calculation
programs occupy a key place in the technological chain
of animal husbandry production, combining producer and
products consumer.

The quality of the final product and the compli-
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ance of the calculated indicators of nutritional value with
the actual depend on the accuracy of the recipes calcula-
tion and take into account all the destabilizing factors in
the technological production process. Thanks to modern
software optimization of recipes, it becomes possible not
only to make a diet with available raw materials that is
optimal in quality and cost, but also to assess the feasibil-
ity of introducing a particular additive, both from a bio-
logical and economic point of view.

Purpose and objectives of the analysis

The aim of the study was to develop complete
feed recipes for geese and determine their physical prop-
erties and chemical composition in comparison with reg-
ulatory and technical documentation. Standard methods
of analysis were used for the research.

Results and its discussion

Geese must receive high quality and balanced
feed by all indicators for the normal development and
realization of genetic potential. Therefore, the urgent task
is to develop recipes for high-quality geese feed using
domestic available raw materials.

The following components were selected for the
development of complete feed recipes for geese: corn,
oats without husk, triticale, sorghum, rye, wheat bran,
wheat fodder flour, soybean meal, sunflower meal, sun-
flower press cake, soybean press cake, alfalfa herb flour,
meat meal, non-fat bone meal, fish meal, meat and bone
meal, blood meal, corn gluten, fodder yeast, sunflower
oil, salt, defluorinated phosphate, monocalcium phos-
phate, limestone flour, baking soda, feed chalk, sodium
sulfate anhydrous, monochlorohydrate lysine, lysine sul-
fate, DL-methionine, L-tryptophan, faizim XP 10000,
premixes 1%, natufos E 10000.

The nutritional value and cost of feed compo-
nents are given in table 1.

With the help of the software package "Korm
Optima Expert" [7] we have developed complete feed
recipes for parent flock geese aged 0... 3 weeks (starter),
4... 8 weeks (grower), 9... 26 weeks (finisher), older 27
weeks (breeder), and recipes for broiler type geese aged
0... 4 weeks (starter) and older 5 weeks (finisher). The
program includes the principle of calculating recipes at
the minimum cost, taking into account the limitations of
the input of each component and the nutritional value of
the finished product using linear programming formulas.

The optimal composition of compound feed rec-
ipes for parent flock geese and broiler type geese at all
stages of growth and productivity with a minimum cost
was obtained with the help of the software package
“Korm Optima Expert”. They meet the feeding standards
and the input restrictions of components and can be used
for the geese full feeding (Table 2).

Experimental samples of starter, grower, finish-
er and breeder were made in accordance with the devel-
oped recipes of complete feed for parent flock geese.
Recipes of compound feeds are given in table 2. Physical
properties and chemical composition were studied in the
experimental samples.

Study of physical properties.

Compound feeds were investigated according to
the following indicators; moisture content, angle of re-
pose, flowability and bulk density. The research results
are given in table 3.

As can be seen from the obtained data, experi-
mental samples of starter, grower, finisher and breeder
are characterized by satisfactory physical properties and
comply with regulatory and technical documentation.

Study of chemical composition.

The fodder value of prepared compound feeds
was evaluated based on the nomenclature of guaranteed
feed quality indicators, taking into account the detailed
norms of feeding geese on the following indicators: crude
protein, crude fat, crude fiber, mass fraction of calcium,
phosphorus, lysine, methionine + cystine, threonine,
tryptophan.

Data on the study of chemical and amino acid
composition of feed for parent flock geese are given in
the table 4.

Data analysis of table 4 shows that the produced
feeds are balanced in content of nutrients and biological-
ly active substances and meets the physiological needs
and feeding standards of the parent flock geese.

Conclusions

The optimal recipes of complete feeds for geese
with a minimum price were calculated and experimental
samples were made, based on theoretical and experi-
mental research. The evaluation of quality indicators of
compound feeds experimental samples determined that
they meet the regulatory and technical documentation
and feeding requirements.
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PO3POBKA PELIENITIB KOMBIKOPMIB JIJIsI T'YCEA
TA BUBHAYEHHS X AIKOCTI

Anomauis

YV cmammi 3aznaueno, wo eycisHuymeo — asiciuge 0dxcepeno 30iMbULeH ST 8UPOOHUYMBA M Sica MUYl ma po3ulUpeHHs
acopmumenmy npooykyii nmaxienuymea. B Yxpaini 6iznec 3 pozsedenns eyceil € nepcnekmurum, npubymxosum ma HeooCmanmHbo
0CB0EHUM, 3 HU3LKOK KOHKYperyicio. Penmabenvricmeb posgedenns eyceti cmanosums 6nusbko 75 %. Kpim moeo, eycienuymeo €
OOHUM 13 MOJMCTUBUX WIIAXI6 GUPILUEHHS NPOOIeMU dediyumy meapuHHo20 OLIKA Y ceimi.

Ha cyuacnomy emani po3eumxy KomOikopmo8oi npomucio8ocmi AKICHULL pO3PAXYHOK peyenmis € HeoOXiOHOI0 YACMUHOIO
ehexmuero20 GUPOOHUYMEA MA BUKOPUCMAHHSI 20MOBOT NPOOYKYIL.

Onmumizayis peyenmie KOMOIKOPMOBOI NPOOYKYTT 6USHAYAE ii CKNAO, A MAKONHC BPAXOBYE GNIUE NEBHUX KOPMOBUX KOMNO-
Henmie Ha i3iono2ito, 300p06 s, NOKA3HUKU 3POCMAHHA Ma NPOOYKmMueHocmi meapu. [Ipospamu po3paxyHky peyenmis 3aiimaroms
KAI0406€ Micye 8 MEeXHOI02IHHOMY JAHYIONHCKY GUPODHUYMEA MBAPUHHUYLKO2O NPOOYKYIL, NOEOHYIOUU 8UPOOHUKA | CROMCUSAYA NPO-
OyKyil.

Hkicmo Kinyegol npooykyii ma 6i0nosiOHICMb PO3PAXYHKOBUX NOKAZHUKIE NONCUBHOT YIHHOCMI (PAKMUYHUM 3ANEHCUMDb 610
MOYHOCMI PO3PAXYHKY PEYenmis ma 6Paxyeants 6Cix 0ecmabinizyiouux pakxmopie y mexHoio2iuHoMy npoyect eupobHuymea. 3a60si-
KU CYYACHUM NPOSPAMHUM KOMNIEKCAM ONMUMI3AYIL peyenmis cmae MOMCIUSUM 3 HAABHOIO CUPOBUHOIO He MINbKU CKAACMU PAYIOH,
ONMUMANbHULL 30 AKICMIO | éapmicmio, ane i oyiHumu 0oyilbHICMb 86e0eH s mici yu Hwoi 000a6Ku, AK 3 6ioao2iuHol, Max i 3 exo-
HOMIYHOI MOYKU 30D).

Jlosedeno, wo eycu nosuHHi ompumysamu AKICHULL ma 30a1aHCOBAHUL 3a 8CIMA NOKAZHUKAMU KOMOIKOPM 0151 HOPMATbHO-
20 po3eumky ma peanizayii eenemuunoeo nomenyiany. Tomy axmyanrpHoio 3a0aueio € po3poodKa peyenmieé UCOKOAKICHUX KOMOIKOD-
Mi8 0111 2ycetl 3 GUKOPUCIAHHAM GIMYUSHAHOT O0CIMYRHOT CUPOGUHUL.

3a oonomoeoro npocpammnoco komnuexcy «Kopm Onmima Excnepmy 6yau po3pobaeni peyenmu noSHOPAYIOHHUX KOMOIKO-
pmis ons eycetli bamukiecbko2o cmaoa sikom 0...3 muowcni (cmapmep), 4...8 muoichie (2poyep), 9...26 muocnis (Piniwep), ma cmap-
we 27 mudicHig (nieMinHull), a maxoic peyenmu 015 2yceHam-opoiliepis gikom 0)...4 muoicni (cmapmep) ma cmapuie 5 mudicrie (¢hi-
Hiwep). B npozpami 3akia0eHo npuHyun po3paxyHKy peyenmie 3a MiHIMATbHOI COOIBAPMICMIO 3 YPAXYBAHHAM OOMedNHCeHb 8800)
KOJCHO20 KOMNOHEHMY Ma NOHCUBHOCHIT 20MOB020 NPOOYKNLY 3a OONOMO2OH0 JIHIIIHO20 NPOSPAMYBAHHS 30 POPMYIAMU.

V 6ionosionocmi 3 pospobrenumu peyenmamu noSHOPAYIOHHUX KOMOIKOPMIE 015 2ycell 6ambKigcbko2o cmaoa 6y10 eueo-
MOBAEHO OOCHIOHT 3PA3KU CIAPMOB020, 2POYEPHO20, DIHIUHO020 KOMOIKOPMIE O MOIOOHAKA MA KOMOIKOPMY NAEMIHHO20 Nnepiody.
YV 0ocnionux spaskax 6ynu eusueni gizuuni enacmusocmi ma XimiuHuil cknaod. Bemanosneno, wjo 00Cnioni 3pasku cmapmoeozo, epo-
YepHo20, PIHIUHO20 KOMOIKOPMIE ma KOMOIKOPMY NAEMIHHO20 Nepiody XapakmepusyiomsCs 3a006LIbHUMU (DISUYHUMU 61ACMUBOC-
maMU ma ionosioaoms HOPMAMUGHO — MEXHIYHIN OOKyMenmayii, 30a1aHCO8aH] 3a 6MICIOM NONCUBHUX MA OION02IUHO AKMUGHUX
Peuosun, 8i0nogioaroms (QizionociuHum nompedam ma HOpMam 200i6i cycell bamMvKieCbKo20 cmaod.

Knrwowuoei cnosa: komoixopmu 01a cycei, Qizuyni 61acmuocmi, XiMiyHutl CKaaod, amMiHOKUCIOMHULL CKIA0, NOKASHUKU NO-
HCUBHOI YIHHOCMI.
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