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EFFECTIVENESS OF MODERN INSECTICIDES

in protection of apple planting from blood-red aphids

Goal. To investigate an efficacy of
the insecticides Movento 100 SC (spi-
rotetramate, 100 g/l), Sivanto Prime
200 SL (flupiradifuran, 200 g/l) and
Transform WG (sulfoxaflor, 500 g/kg)
on a reduction of a number and a
harmfulness of blood-red aphid (Erio-
soma lanigerum Hausm.), their impact
on yields in commercial apple orchards.
Methods. A field method, in the com-
mercial apple orchards under the con-
ditions of educational production de-
partment of Uman National University
of Horticulture of the Ministry of Edu-
cation and Science of Ukraine. A type
of apple trees was Golden Delicious.
Planting scheme — 4.0 X< 3.0 m. Year
of planting — 1992. Crown shape —
sparsely (improved) — tiered. Root-
stock — MM-106. Phases of plant
development at application timing —
«after blooming, fruit size — up to
20 mm» (BBCH 72) and «development
of fruit (fruits about 90% of the final
size)» (BBCH 79). Soil — shallow,
low — humus dusty — loamy podzolic
leached black soils: humus content —
1.3—2.5%, pH 4.5—5.2; mobile com-
pounds P,0s — 130— 180 mg/kg and
K,0 — 8.9—9.2 mg/kg (by Chirikov
method). The measures for care of the
experimental site — loosening a soil in
the stem strips during the growing peri-
od, an application of organic and min-
eral fertilizers, a pruning, a splaying of
grass between the rows (row spacing),
a protection from pests and diseases.
The technical effectiveness of applica-
tions was determined in different rates
against blood-red aphids and their
impact on yields in commercial apple
orchards. Calculations were made ac-
cording to generally accepted methods
in in horticulture, plant protection and
entomology. Results. The use of insecti-
cides Movento 100 SC (spirotetramate,
100 g/1), Sivanto Prime 200 SL (flupi-
radifuran, 200 g/1) and Transform WG
(sulfoxaflor, 500 g/kg) against blood-
red aphids provided a reduction of this
species in the number of 92.8—97.2%.
It allowed to obtain a high — grade
apple product with a yield of 1.7—1.9
times higher comparing to control. The
outcome of non-standard products did
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not exceed 4.9% compare to 24.9% in
the control (water treatment). An ap-
plication of these insecticides allowed
to increase the effectiveness of main
biometric indicators of trees, namely:
the average length of annual shoots,
shoot thickness, leaf surface area by
52.4—76.9%, 1.1—1.2 times and
47.9—138.5%, accordingly, which is
important for settlement of potential
fruit buds and future yields. Conclu-
sions. The use of insecticides Movento
100 SC (spirotetramat, 100 g/1), Si-
vanto Prime 200 SL (flupiradifuran,
200 g/l) Transform WG (sulfoxaflor,
500 g/kg) can reduce effectively the
harmfulness of blood-red aphids in
apple orchards and control its number
during the growing period. A limita-
tion of a number of the current sucking
species in apple orchard by using the
studied applications provided a yield
increase and a marketable quality of
the obtained fruit products and the ef-
fectiveness of basic biometric indicators
of trees, namely: the average length of
annual shoots, shoot thickness, leaf
surface area, which is important for the
potential yields in commercial apple
orchards in the next years.
apple tree; planting; insect; blood-
red or gray apple aphid; insecti-
cide; technical efficiency; yield;
marketability of fruits
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According to the State Statistics
Service of Ukraine, in 2019 the areca
of apple orchards was 101.5 thousand
hectares, about 1.2 million tons of
standard fruit products were harves-
ted with an average yield of 11.8 t/ha
[1]. In 2025, the total area of apple
orchards will be 144.8 thousand,
which will produce at least 2.5 mil-
lion tons of high quality fruit annu-
ally [2].

In apple plantations of Ukraine
there are more than 250 species of
pests, mites and rodents that weaken
the life of cultivated plants during the
growing season, in case of absence or
untimely protective measures against
them, the yield of marketable pro-
ducts is reduced by 18—32% [3].

Injurioust species of sucking art-
hropods, in particular aphids, cause
significant damage to apple orchards
[3—7]. Blood aphids (Eriosomala-
nigerum Hausm.) are one of the
worst. Currently in Ukraine there is
an increase in the area of plantations
inhabited by this species, which totals
about 100 thousand hectares. The pest
inhabits primarily young shoots at the
base of buds, petioles of leaves, of-
ten — fruit stalks. As a result swellings
occur, which then cause cracks and
deep ulcers, where bacteria that cause
rot settle; adult trees in two to three
years suspend fruiting and die [7].

It is worth mention the peculiari-
ties of the biology of this pest: aphid
colonies for a long time are covered
with waxy fluff (inflow), which com-
plicates the action of the chemical
contact method (it is washed away,
reduces the duration of contact of
insecticide with phytophagan) [5, 7].

It is known that to effectively re-
duce the number of this pest requires
direct contact of the drug with the
body of insects for at least 15—20
minutes [4].

Thus, the use of insecticides of
contact or contact-intestinal action
against this species will be ineffective.
In addition, other reasons for the low
effectiveness of chemicals from this
dangerous object in the apple tree are
long-term use of the same drugs, re-
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sistance to certain groups of chemical
compounds, violation of the techno-
logy of their use [3, 4, 7].

Currently, the chemical method
of protection using modern insecti-
cides based on new active substances
and the mechanism of their action
is dominant, and the issue of their
rational use to ensure maximum ef-
fect with minimal consumption of
plant protection products and envi-
ronmental safety remains paramount.
This determined the relevance of the
research.

Objective. To study the effective-
ness of the insecticides Movento 100
SC, KS (spirotetramat, 100 g/1), Si-
vanto Prime 200 SL, LCD (flupira-
difuran, 200 g/I) and Transform, VG
(sulfo-xaflor, 500 g/kg) to reduce the
number and harmfulness blood aphid
(Eriosomalanigerum Hausm.) in the
industrial apple orchards.

Methods. The research was con-
ducted during 2015—2020 in the in-
dustrial apple orchards in the condi-
tions of the educational and produc-
tion department of the university.

The trees variety is Golden De-
licious. The lanting scheme os
3.0 X 1.5 m. The planting year is
1992. Crown shape — sparsely (im-
proved) — tiered. The rootstock is
MM-106. The stages of plant deve-
lopment at the time of treatment —
«after flowering, size fruit (up to 20
mm» (BBCH 72) and «fruit deve-
lopment» («fruits have about half
of the final size») (BBCH 79). The
soil is shallow, low—humus dusty —
loamy podzolic leached black soils:
humus content — 1.3—2.5%; pH
4.8—5.2; mobile compounds P,O; —
130—180 mg/kg and K,O — 8.9—
9.2 mg/kg (by Chirikov criterion).
The measures for care of the ex-
perimental site — soil loosening in
the stem strips during the growing
period, application of organic and
mineral fertilizers, pruning, mowing
between the rows (row spacing), pro-
tection from pests and diseases.

Studies have shown the techni-
cal effectiveness of drugs against the
blood aphid apple orchards. To do
this, the experimental plots were
sprayed with trees (in the stage of
plant development at the time of
treatment — «after flowering, fruit
size — up to 20 mm» (BBCH 72)
and «fruit development» (fruit about
90% of the final size») BBCH 79)
by the insecticides Movento 100 SC,
KS (spirotetramate, 100 g/1), Sivanto
Prime 200 SL, RK (flupiradifuran,
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200 g/1) and Transform, VG (sul-
foxaflor, 500 g/kg) at different rates
of consumption.

Our choice of these insecticides
against blood aphids is explained by
the fact that these drugs are primar-
ily designed against latent pests: Mo-
vento 100 SC, KS, Sivanto Prime
200 SL, RK are characterized by
high systemic action in the acropetal
direction of the plant phloem, and
Transform, VG in addition to high
systemic and transmilar action also
at contact can control their number.

Accounts were performed accor-
ding to generally accepted methods in
horticulture, plant protection and en-
tomology [9, 10]. Location of plots is
randomized. Tree — repetition. The
density of the pest was carried out
before treatment and on the tenth day
after spraying according to the Hen-
derson and Tilton formula. Biomet-
ric indices of trees during the growing
season were conducted at the end of
the third decade of August.

Research results. It was estab-
lished that the blood aphid is perma-
nent dominant species in the apple
orchards cenosis and has evolved
over 8 to 10 generations. Larvae that
overwintered on the roots wake up
in the spring and move further to
the trunk and crown of trees, where
with increasing air temperature (up
to + 14—15°C) begin to feed inten-
sively (sucking sap from trunks and
tree branches). Ehen the new shoots
occur (usually the middle — end of
May) aphids settle on
them (Fig. 1).

According to our re-
search, the number of
blood-red aphids during
the growing season has
two maximums: the first
one — the end of May-
mid-June (during the in-
tensive growth of shoots
in spring) (BBCH 72),
the second one — the
end of August-mid-Sep-
tember (during the se-
condary growth of shoots
in the second half sum-
mer (BBCH 79).

It is important that
during the period of
protection against blood
aphids there are often
the extreme conditions
for the use of insecti-
cides: high prolonged air
temperatures (above +
25°C) and frequent and
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Prime 200 SL, RK and Transform,

prolonged rains (up to 35 mm for
2—3 days), which significantly af-
fects the effectiveness of insecticides
[7]. In addition, taking into account
the peculiarities of the biology of this
pest, aphid colonies have long been
covered with a waxy fluff (inflow),
which complicates the action of the
chemical by contact, the effective-
ness of insecticides against phytopha-
gan did not exceed 80%.

In this regard, one of the me-
thods to increase the effectiveness of
insecticides against this species, we
proposed the use of adjuvant Silvet
Gold (0.25 1/ha), which is added to
their working solution to improve
the effectiveness of pesticides, en-
suring maximum wetting of both the
upper and lower surfaces of leaves
and hard-to-reach places with wor-
king solution, regardless of the thick-
ness of the wax layer and hairiness of
the plant, the effectiveness of drugs
reached 90.5%, which significantly
affected fruit quality and yield of
apple trees [7].

Application of insecticides Mo-
vento 100 SC, KS (2.0—2.25 1/ha),
Sivanto Prime 200 SL, RK (0.75—
1.0 I/ha) and Transform, VG (0.075—
0.1 kg/ha) reduced by 91.4—95.9%
the number of blood aphids, which
provided an increase in yield and
marketable quality of the obtained
fruit products (Table 1, Table 2).
With the use of new modern insecti-
cides Movento 100 SC, KS, Sivanto

Fig. Blood-red aphid colonies in industrial
apple orchards
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1. Effectiveness of insecticides against blood aphids in industrial
apple orchards (Experimental plot of Uman National University of Horticulture,
Golden Delicious variety, (BBCH 72), average 2015—2020)

VG the high-quality apple products
with a yield of 1.7—1.9 times higher
than the control were obtained. The
yield of non-standard products did
not exceed 5.6% against 24.9% in
the control (water treatment). With
the effective use of these insecticides
compared to the control (water treat-
ment), the average length of shoots
increases by 52.4—76.9%, the thick-
ness of shoots increases by 1.1—1.2
times, the leaf surface arca — by
47.9—138.5%, respectively, which
has a positive effect on yields in fu-
ture years.

CONCLUSIONS

The experimental data show that
the use of modern insecticides Mo-
vento 100 SC, KS (2.0—2.25 1/ha),
Sivanto Prime 200 SL, LCD
(0.75—1.0 1/ha) and Transform,
VG (0.075—0.1 kg/ha) reduced by
91.4—95.9% the number of blood
aphids and provided the increase
of yield in 1.7—1.9 times compared
to the control of with high marke-
table quality of fruit products. With
the effective use of these insecticides
compared to the control (water treat-
ment), the average length of shoots
increases by 52.4—76.9%, the thick-
ness of shoots — 1.1—1.2 times, the
leaf surface area — by 47.9—138.5%,
respectively, which has a positive ef-
fect on yields in future years. The
results of studies on the effectiveness
of Movento 100 SC, KS, Sivanto
Prime 200 SL, RK and Transform,
VG made it possible to recommend

Ne Option (drug, rate of consumption per hectare) Technical efficiency, %
1. Control (water treatment) 0.0
2. Bi — 58 new, ie 2.0 | (standard) 77.3
3. Calypso 480 SC, KS, 0.25 | (standard) 80.4
4. Bi — 58 new, k.e., 2.0 | + Silvet Gold, 0.25 | (standard) 89.2
5. Calypso 480 SC, KS, 0.25 | + Silvet Gold, 0.25 | (standard) 90.3
6. Movento 100 SC, KS, 2.0 | 91.6
7. Movento 100 SC, KS, 2.25 | 92.5
8. Sivanto Prime 200 SL, LCD, 0.75 liters 91.2
9. Sivanto Prime 200 SL, LCD, 1.0 | 929
10. Transform, VG, 0.075 kg 94.7
11. Transform, VG, 0.1 kg 95.9
NIPys 1.5

their inclusion in the current national
«List of pesticides and agrochemicals
approved for use in Ukraine».

The study was conducted at the
expense of the budget of the De-
partment of Plant Protection and
Quarantine of Uman National Uni-
versity of Horticulture (program
«0101U004495 Optimal use of natu-
ral and resource potential of agro-
ecosystems of the Right Bank Forest-
Steppe of Ukraine»).
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EdexTuBHicTD CyYyacHNX iHCEKTUIUAIB
Y 3aXUCTi AGTyHEeBUX HACA/PKEHD
Bijf KpoB’s1HOI oM

Mera. Jocnioumu eexmuericmp 0ii in-
cexmuyudie Mosernmo 100 SC, KC (cnipome-
mpamam, 100 &/n), Cisanmo Ilpaiim 200 SL,
PK (¢pnynipadigypan, 200 o/n) i Tparcgopm,
BI (cynvogpoxcagpnop, 500 2/k2) Ha 3HUMEHHS
ducenvHOCMI | WKiOnU6ocmi Kpoe siHoi none-
nuui (Eriosoma lanigerum Hausm.), ix énnue
HA NOKA3HUKU NPOOYKMUBHOCMI SOTYHI 6
npomucnosux Hacadxeuusx. Meropu. Io-
J1b0Bi, 8 YMOBAX NPOMUCTOBUX €aAdié SONYHI
HAB4ANLHO-BUPOOHUH020 8i00iNy YMaHcbKo-
20 HAUIOHATILHOR0 yHiepcumemy cadieHuly-
mea MOH Yxpainu. Jlepesa copmy Ionden
Heniwec. Cxema cadinug — 4,0 x 3,0 m. Pix
cadinusg — 1992. Gopma kpoHu — po3piosce-
Ho(nokpaujero)-apycua. ITiowena — MM-
106. ®asu po3sumxy pocniuH 6 MOMeHm 00-
PpoboK: nicns usiminua, po3mip naody — 00
20 mm (BBCH 72); possumox nnody (nnoou
npubnusro 90% kinuyesoezo posmipy) (BBCH
79). Ipynm — Heenubokuil, ManozymycHuti
NULYBAMO-CYIUHUCMULL  0Ni03071eHO-6UTLY-
sHceHutl voprosem: emicm eymycy — 1,3—2,5%;
pH — 4,8—5,2; pyxomux cnonyx P,0; —
130—180 me/xe i K,O — 8,9—9,2 me/ke (3a
memodom Hupixosa). IJoensso 3a 00cnioHow0
OINAHKOW — PUXTIEHHS SPYHIMY 6 NPUCINO6-
OypHUX CcMyeax ynpoooex 6ezermauiiiHozo
1epiody, BHECEHHS OPLAHIUHUX | MIHEPATILHUX
006pus, 00pi3y6aHHs, CKOULYBAHHS MPABU 8
MIHKPAOOAX (3a0epHIHHA MINPAOL), 3axucm

6i0 WIKIOHUKi8 i X60p00. BusHauany mexHiu-
Hy edexmueHicmp iHcekmuuudie y pisHux
HOPMAX 6UMpam npomu Kpoe sHoi nonenuui
ma 6NAU6 HA NOKASHUKU NPOOYKMUBHOCHI
A671yHi 6 npomucnosux Hacaducenmsx. O6mixu
NPoBOOUNU 3G 3A2ANbHONPULIHAMUMY 6 NTI0-
OiBHULUMBI, 3aXUCMi PociuM i eHmomonoeii
memoouxamu. Pesynbratu. Bukopucmanms
npenapamie Mosenmo 100 SC, KC, Cieanmo
IIpatim 200 SL, PK i Tpancgpopm, BT npomu
KpPO8’AHOI nonenuyi 3a6e3neuuno smeHuleHHs
uucenvrocmi nonyaauii na 91,4—95,9%. Ile
04710 3M02y OMPUMAMU BUCOKOCOPIHY NpPO-
OyKuilo sA6myK 3 ypoxcaiwicmio 6 1,7—1,9
pasa euwor0 Hix y xowmponi. Buxio me-
cmandapmuoi npooyxuii e nepesuusue 5,6%
(24,9% y xoumponi, o6pobka eodorw). 3a-
CIMOCYBAHHS THCEKMUYUOIB CNPUAO NOAIN-
UIeHHI0 OCHOBHUX OIOMEMPUUHUX NOKASHUKIE
Oepes, 30kpema cepedHvoi J0BHUHU OOHODIU-
HUX nazoHie — Ha 52,4—76,9%; mosujutu
nazonie — 6 1,1—1,2 pasa; nnousi nosepxwi
aucmka — Ha 47,9 — 138,5%, wo saxcnuso
O 3aKNA0AHHS NOMEHUIIHUX N10008UX
bpynvox ma maibymuix epoxcais. Buc-
HOBKW. Bukopucmanns incexmuyudie Mo-
senmo 100 SC, KC, Cieanmo IIpaiim 200 SL,
PK i Tpancopm, BI" dae 3moey edpexmusto
SHUSUMU WKIONUBICMb KPOB AHOT nonenuuyi 6
HACAOHEHHAX AONYHI Mma KoHmponosamu it
wucenbHiCMb YNpo0oeIc eecemayiiinozo nepi-
00y. OOMeHeHHS HUCETLHOCI 1020 CUCHO20
6udy 6 s0myHEBOMY CAOY 34 BUKOPUCHAHHS
docnioicysanux npenapamie  3abe3neuuno
Ni0BUUEHHST BPOICATIHOCI, MOBAPHOT SKOC-
mi ompumaroi nn00060i npooyxkuii ma pe-
3YNILIMAMUBHOCINE OCHOBHUX 0IOMEMPUUHUX
noKasHuKie depes (cepedHvoi 008HUHU 00HO-
PIMHUX NAZOHIB, MOBULUHU NA20HIB, NTIOU4
N0BePXHI IUCMKA), W40 BANTIUB0 OIS OMPU-
MAHHA NOMeHUITIHOL 8POJCATIHOCMI NPOMUC-
7I08UX HACAOKMCEHb AONYHI 8 HACMYNHI POKLL.
A6TYHA; HaCaJXKeHH; KOMaxa; KPOB -
Ha MONEeNNIA; iHCeKTUIMAM; TeXHiYHA
e eKTUBHIiCTb; 6i0MeTpIYHI ITOKa3HN-
KI; BPOXKalTHiCTh; TOBAPHICTD IUIONIB
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9} PeKTHBHOCTD COBpEMEHHBIX
VHCEKTUIMOB B 3auiTe sI0TOHEBBIX
HacaKJAeHMI1 OT KPOBAHOM TN

Iens. Hccnedosamv aggexmusrocmo
deticmeus uxncekmuyudos Mosenmo 100 SC,
KC (cnupomempamam, 100 2/n), Cusarmo
IIpaiim 200 SL, PK (¢pnynupadugypan, 2002/n)
u Tpancgopm, BI' (cynvpoxcagpnop, 500 2/xe)
Ha CHUMNeHUe YUCTIEHHOCTNU U 8Pe0OHOCHOCU
kpossnoii mau (Eriosoma laniqgerum Hausm.)
6 NPOMBIUTIEHHDIX HACANOEHUAX SAONOHU.
Mertopsl. [onesvle, 8 NPOMbLUTIEHHVIX CA0AX
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AOTIOHU 6 YCIOBUSAX Y4eOHO-NPOU3B00CHBeH-
HO20 omodena YMAHCK020 HAUUOHANLHOZO
yHusepcumema cadosoocmea MOH Yipau-
ot Jlepesvst copma Tonden Jlenuwiec. Cxema
nocaoku — 4,0 x 3,0 m. [00 nocadxku — 1992.
Dopma KkpoHvl — paspesicerto(yryuuieno)-
apycnas. Ilodseoti — MM-106. Pasvl pas-
BUMUS pAcmeHuti 8 MOMeHM 00pabomxky —
nocne yeemenus, pasmep nnoda — 0o 20 mm
(BBCH 72) u possumue nnoda (nn00v ume-
tom  npubnusumenvto 90% 0cmamouHozo
pasmepa) (BBCH 79). Ilousa — neeny6okuil,
MAJIOZYMYCHYLTL Nbl7le-CY2IUHUCTBITL 010030-
TIEHHO-BbITIYHEHHbIIL  HePHO3eM: cOOepHaHue
eymyca — 1,3—2,5%; pH — 4,8—5,2; codep-
sanue coeduneruti P,Os — 130—180 me/xe
u K,0 — 8,9—9,2 me/xe (no memody Yupu-
K06a). Meponpusmus no yxo0dy 3a ONbIMHbIM
YUACKOM — PbIXTIeHUe HOU6bL 6 NPUCINBOIIb-
HbIX NOTIOCAX HA NPOMSIEHUU 6Ce20 Bezerna-
UUOHHO20 Nepuodd, 6HeceHue oOpeaHaHute-
CKUX U MUHepanvHvix y0oOpeHutl, obpesxa,
ckauiusarie mpasvt 8 mexoypsousx (3adep-
HeHue mMexoypaouil), 3auuma om eépedume-
neii u Gorneseti. Onpedenany mexHu4eckyio
appexmusHocmy  npenapamos 6 PAasHvLX
HOPMAX PAcx00a NPOMUE KPOBIHOU MU 6
HACANOEHUSIX AOTOHU. Yuembl nposoounu no
00UenpUHAMbIM 8 n1000800CcMEBe, 3aujume
pacmenuii u sHmomonoeuu memoouxam. Pe-
3ynbrathl. [Ipumenenue uxcekmuyudos Mo-
eenmo 100 SC, KC, Cusanmo Ilpaiim 200 SL,
PK u Tpancpopm, BI' npomus kpossmoii mu
06ecnevusano CHUMeHUe YUCTEeHHOCHU 610
Ha 91,4—95,96%. Omo no360nuno nomyumy
BbICOKOCOPMHYI0 NPOOYKUUI A6T0K € ypo-
satiHocmoto 6 1,7—1,9 pasa éviuie uem 8 KOH-
mporne. Bvixod Hecmanoapoti npodykuyuu He
npesviwarn 5,6% (24,9% — 6 koumporne, 06pa-
6omxka sodoit). IIpumenenue uHCEKMUUUO08
N036071UNI0  NOBLICUMb  PE3YNILINAMUBHOCD
OCHOBHBIX OuoMempudeckx nokasamerneii de-
pe6ves, a umenHo: cpedHeti OnuHbL 00HONEM -
HUX nobe208 — Ha 52,4—76,9%; monujuHol
nobezos — 6 1,1—1,2 pasa; nnouyadu nosepx-
Hocmu nucma — Ha 47,9—138,5%, umo eadic-
HO 0715 3aKAA0KU NOMEHUUATIbHBIX NI0008bLX
nouex u 6yoyusux yposxaes. Beropwr. ITpume-
HeHue uHcekmuyuoos Mosexmo 100 SC, KC,
Cusanmo Ipaiim 200 SL, PK u Tpancpopm,
BI' nossonsem agdexmusro cHusumo epe-
00HOCHOCH KPOBAHOL MU 8 HACANOCHUX
SIO7I0HU U KOHMPONIUPOBAMb ee HUCTIEHHOCHD
HA NPOMSNHEHUU 6Ce20 Be2ernAUUOHHO20 He-
puoda. OepanuueHue HUCTEHHOCMU 311020
cocyusezo 8U0a 8 AOIOHHOM cady npu npume-
HeHUU UCHbIMbIEAEMbIX NPenapamos obecne-
YUTI0 NOBbIUEHUE YPOIATIHOCHU, MOBAPHO20
KAauecmea nony4eHHoll n100060il NPOOYKUUL
U pe3ynbmamueHoCcy 0CHOBHbIX GUoMempu-
ueckux nokazameneti depegvs (cpedHeil Onu-
Hol 00HOTIEMHUX 100€208, MONUsUHLL N06€208,
NA0UAOU NOBEPXHOCHIU TUCIA), YMO BaNHO
07151 3aKAA0KU NOMEHUUANILHOTE YPOHATIHOC-
MU NPOMBIUACHHVIX HACAXOCHUT! AOOHU 6
nocnedyrouue 200a.
AONOHA; HACAKIEHILA; HACEKOMOE; KPO-
BSAHAA T/LA; MHCEKTUIM/BI; TEXHIIeCKas
3¢ pexTHBHOCTD; GroMeTpUYecKue I0-
KasaTenu; YPOXKallHOCTb; TOBAPHOCTD
IIOfI0B
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