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Annotation. The article presents the results of testing of different types of new system pes-
ticides for the contamination of winter wheat varieties of vitreous type 24 in the conditions of
gray soils in the south of Kazakhstan. The most effective biological and economic efficiency of the
tested herbicides were binary packaging Dialen super 480 V.R. -0,7 I/g. Topik 080, k.e -0.4 I/ha,
and the highest yield of grain in winter wheat were formed when using herbicides. In the initial
stage of weeds on winter wheat crops were treated with herbicide Ballerina in the rate of con-
sumption 0.5 I/ha. In the article was studied the influence of different types of herbicide on the
reduction of contamination of winter wheat crops and their influence on wheat grain yield. The
influence of different types of used herbicides was described in detail on the species composition
of weeds. Their biological and economic efficiency in the conditions of rich agriculture of south-

ern Kazakhstan.
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INTRODUCTION

Winter wheat in southern Kazakh-
stan is the main grain crop and its produc-
tivity is 1,5-2,0 times higher than that of
spring crops. Therefore, the main wedge
of grain crops is winter wheat, and spring
in the South of Kazakhstan is cultivated as
an insurance crop.

Studies on the methods of cultiva-
tion and care of winter wheat during the
growing season using new generations of
herbicides and their mixtures depending
on the species composition of weeds were
carried out at the stationary site of the
Department of agriculture and crop pro-
duction of the South-Western research
Institute of animal husbandry and crop
production. The object of research was a
zoned variety of winter wheat "Vitreous
24" selection of the Kazakh research Insti-
tute of agriculture and crop production.

Studies of winter crops found that in
the conditions of rain-fed agriculture in
southern Kazakhstan on winter wheat
crops there are more than 30 species of
weeds. The most malicious and more com-

mon of them are from annuals: field peas
(Pisum  arbensis), black bindweed
(Poligonum convolvulus), cleavers
(Galium aparine), hedgehog parsley
(Caucflis lappyla); from perennial root
shoots: camel thorn (Alhagi camelorum),
field bindweed (Convolvulus arvensis),
knapweed (Acroptilon repens), knapweed
pink(Acroptilon repens); of perennial rhi-
zomatous the most widespread are: sow
thistle (Sonchus arvensis), field mustard
(Brassica campestris), common couch
(Elytrigia repens), scutch grass (Cynodon
dactylon), etc.

In recent years, the greatest damage
to the harvest of winter crops brings "wild
barley"” (Hordeum spontaneum) - under
the folk name "karakyltyk”. This perni-
cious weed is currently with the decline in
the culture of agriculture has received the
greatest distribution in the southern re-
gions of Kazakhstan. Therefore, the aim of
the research is to select the most effective
herbicides and their mixtures against
more common types of weeds on winter
wheat crops.
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According to the results of research,
it was revealed that the use of herbicides
on crops of grain crops contributes to the
purification of fields from weeds and a sig-
nificant increase in productivity. To com-
bat weeds on winter wheat crops used
"Dialen super" 480 V. R. Systemic herbi-
cide broad spectrum against annual and
perennial dicotyledonous weeds supplied
by the Swiss firm LLP "Syngenta Kazakh-
stan". Treatment of crops with herbicide

"Dialen super" 480 V. R. in the norm
of 0.7 I/ha in the phase of tillering of win-
ter wheat against the background of har-
rowing allowed to reduce the weed infes-
tation of crops by the number of weeds to
96,7 % by weight by 94,8 %. The maxi-
mum effect-96,9 % and 95,3 %, respective-
ly, was observed against the background of
direct sowing with a seeder SPS -2,1, early
spring harrowing and fertilizing with ni-
trogen fertilizers at a rate of 35 kg/ha of
the active substance. It is established that
on the gray-earth soils of southern Ka-
zakhstan using herbicides of a new gener-
ation, it is possible to obtain a high effect
in the fight against weeds in direct sowing
of winter wheat [1].

OBJECTS AND METHODS

The results of studies have shown
that a powerful factor in the conditions of
poor serozem is timely early spring ferti-
lizing with nitrogen fertilizers. Overwin-
tered winter wheat in unfavorable condi-
tions of the winter period requires en-
hanced nutrition, especially nitrogen ferti-
lizers. In this regard, feeding them with
the resumption of spring vegetation is an
effective agricultural technique.

On the control variant, where win-
ter wheat was cultivated according to the
previously recommended techniques, i.e.
on the background of deep autumn
ploughing (25 cm), seeding was carried
out a conventional grain seeder C 3-3,6 in
the second half of October and in early
spring was conducted in the nitrogen ferti-
lizers N35 kg/ha with subsequent harrow-
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ing and treatment with the herbicide
"Dialen super" 480 V. R. - 0,7 cwt/ha in
the phase of tilling of winter wheat to tub-
ings. In this scenario, agricultural technol-
ogies of winter wheat cultivation yield on
average for 3years was 20,9 cwt/ha (table 1).

According to the results of the re-
search, it was revealed that the decisive
factor in the formation of consistently high
grain yields is purposeful care taking into
account the biological characteristics of
cultivated and weeds. It is established that
it is very important to conduct consistent
and timely agrotechnological care. Thus,
early spring feeding on frozen thawed soil
of winter crops and harrowing at physical
ripeness of the soil in the tilling phase
with subsequent herbicide treatment and
the use of their mixture against dicotyle-
donous and grain weeds ("Dialen super"
480 V. R. 0,7 I/ha "Topic" 080 K E.-0,4 I/
ha) provided a fairly high grain yield,
which averaged 24,6 cwt/ha fertilizing and
harrowing with direct sowing provided
grain yield for an average of 3 years 20,4
cwt/ha, while the recommended technolo-
gy (control), it was-20,9 cwt/ha [2].

Consequently, the regulation of food
and air regime and the timeliness of their
qualitative implementation with the intro-
duction of new generation herbicides en-
sures consistently high grain yields with
direct sowing with stubble drills SZS-2,1,
excluding basic and pre-sowing soil treat-
ment, thereby significantly reducing the
direct costs of winter wheat cultivation
(35-40 %).

It was revealed that the treatment of
winter wheat crops against cereal weeds
with herbicide "Topic" 080 K E. gave posi-
tive results in the fight against weeds: wild
barley, chicken millet, bristle, bluegrass, as
well as other types of cereal weeds. The
yield on this variant was relatively lower
compared to the variants of the experi-
ment, where mixtures of herbicides
against dicotyledonous, cereal weeds were
used and on average it was 20,9 cwt/ha,
although it must be said that the "Topic"
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can be used in the fields with a predomi-
nant clogging with cereal weeds.

It was revealed that the treatment of
winter crops in the initial stage of weed
development with a new herbicide
"Fighter" EDG. 15 of serous soils of south-
ern Kazakhstan.

In the conditions of rain-fed agricul-
ture the main limiting factor of productivi-
ty of grain crops is a lack of moisture and
elements of food of plants.

The yield of winter wheat in the con-
ditions of rain-fed is largely determined by
the productive bushiness and the number
of plants per unit area. In the prevailing
weather and climatic conditions, the pro-
ductive bushiness under traditional culti-
vation technology on the variant without

Table 1-Biological yield of winter wheat
(average for 3 years).

MouBoBeneHve u arpoxnmusa, Ne4, 2019

fertilizers averaged 1,01 PCs. when apply-
ing mineral fertilizers, their value in-
creased to 1,13 PCs. and, accordingly, the
number of plants per unit area increased-
158,6-224,5 PCs./m2. However, the total
number of them was slightly higher on the
variants with the minimization of soil
treatments and direct sowing of winter
wheat. This is because during deep plow-
ing loosened the upper layers of the soil
and crop depending on the terrain, the
openers of grain drills S3-3,6 seed buried
too deeply in loose soil contact of seeds
with soil is weak. Therefore, shoots with
traditional cultivation technology are not
always uniform and come a little later than
direct sowing.

depending on the method of cultivation

Ne Method of soil treatment Options Grain harvest,

P/ P cwt/ha

1. Recommended technology -Harrowing + Feeding + Dialen super 20,9

control

2. Direct sowing C3C-2,1 Feeding + Harrowing + Dialen super 20,4

3. Direct sowing C3C-2,1 Feeding + Harrowing + Dialen super + 24,6
Topic

4. Direct sowing C3C-2,1 Feeding + Harrowing + Topic 20,9

5. Direct sowing C3C-2,1 Feeding + Harrowing + Destroyer 15 22,2
g/ha + Epheram 0,41/ha

SSD (b= c/ha 1,91

Of course, minimizing of the soil
treatment and direct seeding the above
mentioned shortcomings in the sowing of
winter crops is possible that positively in-
fluenced the formation of plant density of
winter wheat increased productive tilling
(1,01-of 1.13 EA. with minimization of soil
treatment and 1.06 to 1,23 EA. when direct
seeding) and increase the number of
plants to elevated backgrounds food when
treated with herbicide and 246,4-273,8
PCs./m2, respectively. In the experiment,
the lowest indicators of the number of

winter wheat plants in all methods of soil
treatment and direct sowing were ob-
served on the background without fertiliz-
ers and without herbicides (153,8-171,8
PCs/m2) [3].

One of the indicators defining
productivity of cereal crops is the number
of grains with 1-th spike, length of spike,
weight of grains in one ear and mass of
1000 grains. Thus, the lowest number of
grains from the 1st ear with all methods of
soil treatment were on the background
without fertilizers (the number of grains in
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the ear is 26,2-22,4 PCs.). With the im-
provement of cultivation conditions, i.e.
mineral fertilizers and herbicides, as in
conventional technology of soil treatment
and minimizing treatments and direct
seeding increased the number of grains
per spike and their length. The largest
number (32,2 PCs.) and length (9,3 cm)
were obtained by minimizing soil treat-
ments against the background of P30Nso
kg/ha when treated with herbicide
"target" - 1,0 I/ha in the tillering phase of
winter wheat, the Lowest values of the
mass of 1000 grains and the mass of
grains from one ear were obtained against
the background of increased norms of
mineral fertilizers using the above herbi-
cide on crops, which respectively amount-
ed to: with traditional technology -35.07 g
and 1.32 g; with presowing disking -
34,95 g and 1,3 g with direct sowing -
34,97 gand 1,35 g.

Therefore, for a uniform course of
development of winter wheat and for-
mation of stable productivity in conditions
of bogara at minimization of technology of
cultivation and direct sowing the decisive
factor is optimization of conditions of a
food and fight against a weediness of
crops.

In the conditions of southern Ka-
zakhstan, the highest yields of winter
wheat 33,3 C/ha were provided with di-
rect sowing against a background with an
increased rate of mineral fertilizers P30Nso0
kg/ha with the use of herbicide "target" -
1,0 I/ha. Against this background of nutri-

tion, in the variant without herbicide
treatment, grain yield decreased to
26,6 C/ha.

On variants with application of min-
eral fertilizers in norm Pi1sN35 kg/ha and
processing with herbicide the grain yield
on average for years of researches made
27,4 C/ha, on variants without herbicide
these indicators decreased to 22,1 C/ha or
on 53 C/ha less, than at application of
herbicides (table 2). In the control variant,
where herbicides and mineral fertilizers
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were not used, the yield in direct sowing
during the years of research averaged 11.9
C/ha, that is, on the same level as the con-
trol variants of traditional technology and
minimization of soil treatments.

RESULTS AND DISCUSSION

Quite high yields of winter wheat
grain 29,6 C/ha were obtained with tradi-
tional cultivation technology against the
background of increased norms of mineral
fertilizers P30Ns kg/ha when treating
crops with herbicide, against this back-
ground, without herbicide treatment, the
yield averaged 24,6 C/ha or 5 C/ha lower
than in the treated variants. Against the
background of P15sN3s kg/ha yield was 23,4
and 19,7 kg/ha, respectively (table 2).

Low indicators of grain yield in the
same rates of application of mineral ferti-
lizers and herbicides were obtained with
pre-sowing disking, respectively, 27,8 and
22,4 C/ha; 23,2 and 17,4 C/ha.

The lowest grain yields of 13,6 and
10,3 C/ha were obtained with pre-sowing
disking on a background without fertiliz-
ers and without herbicides.

Therefore, with deep processing and
minimization of treatments, the upper ho-
rizons of the soil are still exposed from
plant residues, which in the conditions of
the South of Kazakhstan is undesirable to
allow. In direct sowing, the soil surface is
pulped with plant residues of previous
crops, which favourably contributed to the
access of atmospheric air to the root sys-
tem of winter breads with a decrease in
the physical evaporation of soil moisture
and thereby contributed to a greater accu-
mulation of grain yield.

The yield of winter wheat in the
conditions of bogara is largely determined
by the productive bushiness and the num-
ber of plants per unit area.

Revealed, no significant growth was
observed in the treatment of seeds, trace
mineral fertilizer "Sizam™ and microbio-
logical fertilizer "MERS" when deep plow-
ing loosened the upper layers of the soil
and crop depending on the terrain, the
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openers of grain drills S 3-3,6 seed buried
too deeply in loose soil contact of seeds
with soil soil is weak, thereby deteriorat-
ing the uniformity of germination, respec-
tively, affects the productive tillering, of
course, in case of direct sowing above
mentioned drawbacks of winter is possi-
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ble, which has a positive impact on the for-
mation of plant density of winter wheat
with increased productive tillering and
increase the number of plants in the ferti-
lized soil treatment with a herbicide and
196,0 175,0 PCs/m2, respectively.

Table 2- Winter wheat yield depending on cultivation technology (average for 3 years)

Method of soil The norm of mineral Experience option Biological yield
treatment fertilizer on average c/ha
1. Traditional 1 Control without Control (without herbicides) 11,0
technology fertilizer
Treatment with herbicide 15,1
2 PisNxs kg/ha Control (without herbicides) 19,7
Treatment with herbicide 23,4
3. PsoN=so kg/ha Control (without herbicides) 24,6
Treatment with herbicide 29,6
2.Disking 1 Control without Control (without herbicides) 10,3
BDT-3,0 or fertilizer Treatment with herbicide 13,6
BDT-7,0 2. P1sNzs kg/ha Control ( without herbicides) 17,4
Treatment with herbicide 23,2
3. PoN=o kg/ha Control (without herbicides) 224
Treatment with herbicide 27,8
3.Direct sowing 1 Control without Control (without herbicides ) 11.9
C3C-21 fertilizer Treatment with herbicide 154
2 PisNzs kg/ha Control (without herbicides) 22,1
Treatment with herbicide 27,4
3. PsoN=so kg/ha Control (without herbicides) 26,6
Treatment with herbicide 333
Method of soil treatment SSD Q5= c/ha 13
Treatment of crops with herbicides SSD Q5= c/ha 0,55
Application of mineral fertilizer SSD Q5=c/ha 08

The yield of cereals is determined by
the number of grains with 1-th spike,
length of spike, weight of grains in one ear
and mass of 1000 grains. So, the lowest
number of grains from the 1st ear were on
the background without herbicide (the
number of grains in the ear-15,3-24,1
PCs.). With improvement of cultivation
conditions, i.e. introduction of mineral,
micromineral fertilizers and application of
herbicides at direct sowing the quantity of
grains in an ear and their length increased.
The largest number (24,0 PCs.) and length
(8,9 cm) were obtained by direct sowing
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against the background of the recom-
mended rate of fertilizers when treated
with the herbicide "Valsamin" - 1,2 I/ha in
the tillering phase of winter wheat. There-
fore, for a uniform course of development
of winter wheat and formation of stable
productivity in conditions of bogara at di-
rect sowing the decisive factor is optimiza-
tion of conditions of a food and fight
against weeds [4].

Quite high yields of winter wheat on
average for 3 years 22,3 C/ha were provid-
ed with direct sowing against the back-
ground of the recommended rate of miner-
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al fertilizers P3oNso kg/ha when treated
with herbicide "Valsamin" 1,2 I/ha
against this background, the nutrition
without herbicide treatment grain yield
was slightly lower - 20,1 C/ha, when ap-
plying micromineral fertilizers without

MouBoBeneHve u arpoxnmusa, Ne4, 2019

herbicide treatment, the grain yield was
16,9 and 17,5 C/ha, on variants with the
use of herbicides and when processing
seeds with micromineral fertilizer “sizam"
and microbial fertilizer "mers" yield re-
spectivelywas 18,3 and 18,9 C/ha (table 3).

Table 3-Yield of winter wheat without any soil treatments depending on the background

of nutrition (average for 3 years)

Experience option

Background of nutrition

Average yield c/ha

W ithout herbicide 1 Controlwithout fertilizer 11,9
2. Phosphate fertilizer P 15,7

3. Therecommended intakes P3ON5 20,1

4. Micro mineral fertilizer «Sizam» 16,9

5. Micro bio fertilizer <MERS» 17,5

With herbicide 1. Control without fertilizer 13,0
1. Phosphate fertilizer PO 17,4

2. The recommended intakes P30NS0 22,3

3. Micro mineral fertilizer «Sizam» 18,3

5. Micro bio fertilizer <MERS» 18,9

Herbicide background SSD 05 1,75
Background of nutrition SSD 05 2,38

In the control option, where herbi-
cides and mineral fertilizers were not
used, the yield at direct sowing was 11,9
C/ha, when treated with herbicides with-
out fertilizers, the grain yield was at the
level of 13,0 C/ha.

Therefore, in direct sowing, the soil
surface is pulped with plant residues of
previous crops, which favourably contrib-
uted to the access of atmospheric air to
the root system of winter crops, with a
decrease in the physical evaporation of
soil moisture and thereby contributed to a
greater accumulation of grain yield. In ad-
dition, when direct seeding improves soil
fertility improvement of the phytosanitary
state of winter crops [5].

CONCLUSION

In the article the influence of differ-
ent types of herbicide on the reduction of
contamination of winter wheat crops and
their influence on wheat grain yield is
studied. The influence of different types of
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used herbicides on the species composi-
tion of weeds is described in detail. Their
biological and economic efficiency in the
conditions of rich agriculture of southern
Kazakhstan.

The yield of winter wheat in the
conditions of rain-fed is largely deter-
mined by the productive bushiness and
the number of plants per unit area. In the
prevailing weather and climatic condi-
tions, the productive bushiness under tra-
ditional cultivation technology on the vari-
ant without fertilizers averaged 1,01 PCs.
when applying mineral fertilizers, their
value increased to 1,13 PCs. and, accord-
ingly, the number of plants per unit area
increased-158,6-224,5 PCs./m2.

Quite high yields of winter wheat
grain 29.6 C/ha were obtained with tradi-
tional cultivation technology against the
background of increased norms of mineral
fertilizers P3oNso kg/ha when treating
crops with herbicide, against this back-
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ground, without herbicide treatment, the
yield averaged 24,6 C/ ha or 5 C/ha lower
than in the treated variants. Against the
background of P15N35 kg/ha yield was 23,4
and 19,7 kg/ ha, respectively (table 2).
Low indicators of grain yield in the
same rates of application of mineral ferti-
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lizers and herbicides were obtained with
pre-sowing disking, respectively, 27,8 and
22,4 C/ha; 23,2 and 17.4 C/ha.

The lowest grain yields of 13,6 and
10,3 C/ha were obtained with pre-sowing
disking on a background without fertiliz-
ers and without herbicides.
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TYUNIH
O.A. Cbigbik], C.O. TypebaeBa2A.A. NManmaHoBa2

OHACTY KA3AKCTAHHbIH, TOM1IML YXEPIEPIHAE OT3A1K BUAANALI HOMA1K
OLLAEY AL, ATPOTEXHOIOMASACHI

1«OyTycTK-baTbic Man wWapyallbl/ibirbl XX3He BCIMAIK WapyallblibIrbl FbU1bIM—-
3epTTey MHCTUTYThbI», 040909, Typ~cTaH 06nblickl, LLbIMKEHT K, K,a3ak,cTaH,
e-mail: www.karakul-00@mail.ru.,

2K,a3aK, yNTThbIL arpap/ibikyHusepcnTeTi, 050010, AnmaThbl K., Abaii gaurbiibl, 8,
K,a3ak,cTaH, e-mail.: kaznaupractica@mail.ru

Makanaga ap TYpai repouuuaTepal A34X Aakbuifapabll, apamMiuenTepll asatATyra
X3He oflapably,  GMoplA  A3HLWLW,  ewMAbITHe  acepi  3epTTenreH. [alApa/iaHbuIraH
repbvumaTepaw, ap TYpi  apaMwenTepaw, TYprepiHWw, KypamblHa 3cepi  XaH-XaKTbl
cunaTTasiraH.  KasakCTaHHbIL, —owlycnnHAe TaniMal Kepwae aybul  LWapyalwlbuibirbl
XargaibiHOa 30X 61MaaiAgpil, 6MONOrnsbIK XX3HE 3KOHOMUKasIbIK TAIMAININ aHbIKTaabl.
Makanaga KasakcTaHHbIL, OUTYCTiriHAeri Ccyp Tonblpak >kargambiHga CreknoBiAgHas—-24
copTThI KY3/iK AaKbliJapAa apamiienTepre apHasiraH >xaua Y enik repoiiauiaarepaiy, spTYprii
TYpnepiH cbiHayAdpbIl, HaTUDKenepi KenTipisireH. CbhlHa/iraH reporAUAATEpail, 61o1ornsnbIK
YK9HE 3KOHOMMKASIbIK TWMAbIT apacbiHAa 6UHap/IbIK KanTaMaHbiy, TiAIMaginiri OuaneH Cynep
480 V.R-0,7 n/r 6ongbl. Tonmk 080, ka. — 04 n/ra, »3He 34X OnoaiAabll, el Ken
WbIrbIMAbUIbIrbl FepoiALAATEPAl Ko/AaHy apKbUibl Kypbligbl. KY3gik 6upaiAapll, ericTiriHae
apamwlenTepaL, 6actankbl gamy kesiHge banepuHa 0,5 n/ra repbuuuai Wbirbic HopMacbiHOA
KONJaHbU1abI.

TYHO cB3dep: OvgaiA, 34)>K Oakbligap, TOMbIpaKTbIl, CYy—(M3MKa/ibIK KactAeTTepi,
cyapyAablL, Tepbenici, cyapy peXxxmmy 3KOHOMUKabIK TIAIMOINIK.
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PE3IOME
A.A. Cbigbik], C.O, Typeb6aeBa2 AA. NanmaHoBa2

HY/NEBAA TEXHO/I0IM A BO3AE/IbIBAHUSA O3IMOW MWEHWLbI HA BOTAPHbIX
3EMNAX FOXKHOIMO KA3AXCTAHA
1TOO «HOro-3anagHblith HAN xnBoTHOBOACTBA npacTeHuesoacTea» 040909,
Pecnybnnka KasaxcTaH, TypkecTaHcKas 06/1., I LUbIMKEHT,
e-mail: www.karakul-00@mail.ru,

2 KaszaxCKnii HaumoHa lbHbIA arpapHbliiyHuBepcnTeT, 050010, r. AnimaThl,
Pecny6nvka KasaxcTaH, np. AGaiA, 8, e-mail.: kaznaupractica@mail.ru

B cTaTbe npeacTaBieHbl pe3ysibTaTbl BAUSAHUS Pa3/INyHbIX BUAOB repbuupmaia Ha CHUKe-
HVie 3aCOPEHHOCTM MOCEBOB 03VIMOLA MLLEHULIbI M HA YPOXXALAHOCTb 3epHa MileHvUbI. Moapo6bHo
oMnmcaHo B/NSIHME pa3HbIX BUAOB UCMOMb30BaHHbIX repouuuaoB Ha BMAOBOW COCTaB COPHOU
pacTUTENIbHOCTU, NX BMOSIOrNYEcKas U X039IACTBEHHas 3h(heKTUBHOCTb B YC/10BUAX 60rapHoOro
3emieaenus KxHoro KasaxctaHa. MpyBeAeHbl JaHHbIE UCMbITaHWA Pas/IMYHbIX BUOOB HOBbIX
CUCTEMHbIX FrepbuLmMa0B Ha 3aCOPEHHOCTb MOCEBOB 03MIMOIA MNLUEHMLbI copTa CTeKoBnaHas-24
B YC/10BUSIX CEPO3eMHbIX Mo4B tora KasaxcTtaHa. 1o 610/10rMyeckoii 1 Xo3sACTBEHHO 3(hheK-
TVBHOCTU M3 UCMbITaHHbIX repounLmMaoB Hambosnee 3heKTVBHLIMU OKa3a/IUCb GUHapHas yna-
KoBKa [uaneH cynep 480 B.P. -0,7 n/ra, Tonnk 080 K3. — 0.4 n/ra n HanbobLUasi ypoxxaiiHOCTb
3epHa 03UMHOIA MeHVUBbI chopMUpoBasiack MpU ApUMEHEHUU FepbmumaoB. Ha HadasibHoOM
JTane pasBUTUSA COPHOWM PacTUTESIbHOCTU MoceBbl 03MMOM  MLUeHULUBbI 06pabaTbIiBa/IUChL
repéouumaom banepyHa B HopMe pacxoga 0,5 n/ra.

KritoueBble c/oBa: MLeHNLa, 03VMble KyrbTypbl, BOAHO-(M3NYECKME CBOLACTBA OB,
BbICOKO3()PEKTUBHbIE  TEXHOSIOMNY,  UPPUraLMOHHblE  KOJieGaHUsl,  peXxum  MosivBa,
9KOHOMUYECKUN 3PDEKT.
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