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ABSTRACT

The research was carried out with the purpose of learning the helminth fauna of the small ruminants kept in
the Shirvan-Salyan and Mountainous-Shirvan economic regions of Azerbaijan. As a result of the research, the
taxonomic research of the helminth fauna of the small ruminants was carried out, and the systematics of the species
was compiled. The helminths fauna of the sheep and goats - included 32 species nematodes and 3 species of the
trematodes in the all economic regions. In the Shirvan-Salyan economic regions the pathogens caused the
nematodoses in the animals were the species belonging to the genera Trichostrongylus, Chabertia,
Oesophagostomum, Nematodirus, Ostertagia, Haemonchus, Marshallagia, Cooperia, Bunostomum,
Dictyocaulus, Protostrongylus. In the Mountainous-Shirvan economic regions the species belonging to the genera
Dictyocaulus, Protostrongylus, Muellerius, Cystocaulus, Trichocephalus, Chabertia, Oesophagostomum,
Trichostrongylus, Ostertagia, Marshallagia, Cooperia, Haemonchus, Bunostomum and Nematodirus were noted
with high intensity. In the small ruminants the infection with the nematodes and trematodes was noted with the
associative forms in the spring, summer and autumn seasons. For the purpose of deworming 3 anthelmintic
preparations 22.2% Fenbendazole, Alvet and Levamin preparations and a mixture of wormwood were tested
against the helminthiasis. During the experiment toxicity symptoms were not observed either in the experimental
or control animals. A mixture of Alvet and wormwood has been shown to be highly effective against nematodes

and trematodes.

Keywords: Wormwood, anthelminthic effectiveness, associative invasions, helminthiasis, pathogenic

species.

Introduction

The Shirvan region (the Shirvan-Salyan and
Mountainous-Shirvan economic regions), where the re-
search works are conducted, covers the landscapes with
the favorable conditions for breeding small-ruminants
in the Azerbaijan Republic, and the large animal herds
are mainly kept in these areas. The peculiar geograph-
ical and ecological features of the region, the relief, as
well as the affect of the abiotic and biotic factors were
reflected in the formation of the helminth fauna of the
small ruminants. So due to the presence of the plains
and desert-type landscapes in the region, the helminth
fauna consisted mainly of the nematodes in the animals.
In the small ruminants the infection with the nematodes
and trematodes was noted with the associative forms in
the spring, summer and autumn seasons.In the last
years, the intensive recording of the parasitic diseases
and even deaths in the small-ruminants, and the detec-
tion of the parasites belonging to 2 and 3 classes in the
animals confirm that the disease agents are in an asso-
ciative form. The main purpose of the research was the
studying the faunistic and systematic composition of
the helminths causing the serious pathological pro-
cesses and death, and the application of the effective
treatment measures against the agents. A complex
study of the parasitic fauna is important to compile a
systematics of the parasites characteristic for the ani-
mals kept in a certain area, as well as in the preparation
of the effective combat measures against the parasites.

The helminth fauna of the small ruminants is also reg-
ularly studied by foreign researchers. The parasitic dis-
eases directly affect the productivity, height and weight
development of the animals, that is why their study is
always relevant [1, 2, 3, 4]. The natural environmental
factors, the geographical and ecological features of the
area affect directly the formation of the parasitic fauna
of the animals [5].

Anthelmintic chemicals are regularly used against
helminthiasis in farm animals. Anthelmintic drugs are
not only harmful to helminths, but also toxic to animals.
Although the effect of anthelmintic agents in animals is
sometimes not clinically evident, it accumulates in the
body and has a cumulative effect [6].

For the purpose of deworming 3 anthelmintic
preparations 22.2% Fenbendazole, Alvet and Levamin
preparations and a mixture of wormwood were tested
against the helminthiasis. Wormwood essential oil has
bactericidal, bacteriostatic, deodorizing and antipara-
sitic properties [7, 8]. In veterinary medicine, worm-
wood is used against helminths in farm animals. Exper-
iments have shown that wormwood has an anthelmintic
effect in vitro and in vivo [9].

Material and methods

The researches were carried out in the livestock
farms of the Shirvan-Salyan and Mountainous-Shirvan
economic regions of Azerbaijan during a year in all the
seasons and of all the age groups of the animals. 750
sheep and 450 goats were check parasitologically in the
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Shirvan-Salyan economic region, 1590 sheep and 818
goats in Mountainous-Shirvan. The fecal samples taken
from animals were researched by the methods
Vishnyauskas, Fullerborn, Berman, Vayda, Darling,
Sherbovich. The killed or butchered small-ruminants
were researched by the complete and incomplete
autopsy method [10, 11, 12]. The classical methods
were used for detection the  helminths:
Macrohelminthoscopy: the detection of the helminth or
a segment of a part of it in the fecal mass.
Helminthovoscopy: the determination of the helminth

The studies were carried out in all seasons year on
nomadic and sedentary livestock farms. Freshwater
snails and ants, which are intermediate hosts of trema-
todes, were studied to determine their species composi-
tion. The compressor method was used to study 358
freshwater snails belonging to 7 species, collected from
lakes, ditches, and freshwater springs in the study areas.
To identify fasciola, dicrocoelium and paramphisto-
mum in slaughtered or dead animals, the liver, stomach,
and its departments were opened. Bile samples from the
gallbladder were microscopically examined.

Results and discussion

The helminth fauna of the small ruminants which
kept in the Shirvan-Salyan economic regions is
different. So as non-nomadic farms are mainly moved
to pastures in the districts the infection with more
nematodes was predominated and observed with
varying intensity throughout the year. The high
infection was noted in spring, summer, autumn, and the
relatively low intensity in winter. It is known that the
development and spread of the strongyles is related
directly with the climate and humidity conditions [13].
In the recent years, the rainy weather and high humidity
have allowed these helminth eggs to remain in an
invasive state at all times. Such favorable conditions
have caused to the fact that sheep kept in both sedentary

egg by the various methods (the native smear,
Fulleborn, Vishnyauskas and repeated washing
methods) in the fecal. Helminthlyarvoscopy: the
tracking of the helminth larvae in the fecal.

The Berman and Vaida methods: the
determination of the respiratory tract nematodes
(dictiocaulosis and other lung nematodes). The

helminthological autopsy method is based on the
checking of all the organs of the autopsied dead or
butchered animals (Fig. 1.).

=

Fig. 1. a) Complete autopsy method; b) incomplete autopsy method; c) the research of the fébél samples; d)
Collected nematodes

and nomadic farms are infected with geohelminthic
nematodes throughout the year. The infection with the
trematodes was observed in spring and autumn in the
small ruminants which kept on the such livestock
farms. In the nomadic farms, the infection with the
cestodes was noted more intensive. In the Shirvan-
Salyan economic regions the helminth fauna of the
small ruminants consisted of 32 species of the
nematodes and 3 species of the trematodes. Since the
cestodes are found mainly in the nomadic farms, that is
why they are not typical species of the small ruminants
which kept in these areas. The nematode species of the
small ruminants kept in the Shirvan-Salyan economic
regions: Chabertia ovina, Bunostomum
trigonocephalum, Bunostomum phlebotomum,
Oesophagostomum  venulosum, Oesophagostomum
columbianum, Trichostrongylus axei, Trichostrongylus
capricola, Trichostrongylus colubriformis,
Trichostrongylus  probulurus, Trichostrongylus
skrjabini, Trichostrongylus vitrinus, Trichostrongylus

assadovi, Trichostrongylus ostertagi, Ostertagia
circumcincta, Ostertagia trifurcate, Ostertagia
mentulata, Marshallagia  marshalli,  Cooperia
oncophora, Haemonchus contortus, Nematodirus

abnormalis, Nematodirus helvetianus, Trichocephalus
ovis, Trichocephalus skrjabini,  Gongylonema
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pulchrum, Dictyocaulus filaria, Protostrongylus Nematodirus (length 180.0; width 78.1.0 um),
hobmaieri, Protostrongylus kochi, Protostrongylus Ostertagia spp (length 81.1; width 67.7 um),
davtian,Protostrongylus  raillieti, ~ Protostrongylus  Haemonchus sp. (length 77.6; width 47.7 um),
skrjabini,  Muellerius  capillaris,  Cystocaulus Marshallagia sp. (length 184.0; width 76.2 um),
nigrescens  helminths have been identified. Cooperia sp. (length 79.5; width 48.6 um),
Bunostomum phlebotomum helminth was not found in ~ Trichostrongylus (length 67.6 width 42.1 um),
sheep and Trichostrongylus assadovi helminth was not ~ Bunostomum  (length  75.0; width 47,3 um),
found in goats. The causative agents detected in sheep  Dictyocaulus (length 88.7; width 49.5 um),

and goats with high intensity and causing the
helminthiasis were nematodes belonging to the
Chabertia  (length  131.0; width 64.0 um),
Oesophagostomum (length 77.0; width 47.9 um),

Protostrongylus (length 89.0; width 68.7 um) genera.
The infection of animals with nematodes was 76.8%,
the intensity was 31-252 ind. The discovered nematode
eggs are shown in figure 2.

Flg 2. a) Chabertia ovma b) Oesophagostomum sp.; c) Nematodlrus sp.;
d) Ostertagia sp.; €) Haemonchus sp.; f) Protostrongylus sp.;

g) Cooperia sp.; h) Trichostrongylus sp.;

The pathogenic species belonging to the class of
trematodes were detected in the animals kept in the
Kura-Araz lowland areas, and the species composition
was determined in the small ruminants. Causative
agents of the trematodes are mainly localized in the
liver and cause mass loss during intensive infection.
Fasciola hepatica belonging to the genus Fasciola of the
family Fasciolidae belonging to the class Trematodes,
Dicrocoelium lanceatum belonging to the genus

Fig. 3. Paramphistomum cervi

The intensive distribution of the intermediate
hosts, as well as climate and humidity, resulted in the

Dicrocoelium lanceatum

i) Dictyocaulus sp.

Dicrocoelium  of the family  Dicroceliidae,
Paramphistomum cervi helminth belonging to the
genus Paramphistomum of the family
Paramphistomatidae were detected which grown in the
Shirvan-Salyan economic regions, characteristic for
these areas in the small ruminants. Fasciola hepatica,
Dicrocoelium lanceatum and Paramphistomum cervi
intensively noted trematodoses in the plain landscapes
of the region (Fig. 3.).

Fasciola hepatica



Sciences of Europe # 103, (2022)

infection of the animals of all the age groups of the
trematodes in all the seasons of the year. The
discm{ered trematode eggs are shown in figure 4.

; > .

Fig 4. a) Dicrocoelium sp.

The intensity of fasciola and dicrocoelium hel-
minths isolated from the liver during grain research in
sheep and goats was 17-185 individuals. The intensity
of paramphistomum collected from the stomach sec-
tions was 45-96 individuals higher in sheep and 25-137
individuals in goats. This indicates that fasciolosis, di-
crocoeliosis and paramphistomosis are widespread in
the studied areas. Infection with helminths in small ru-
minants is associated with associative forms - gastroin-
testinal and respiratory nematodes and trematodes in
spring, summer and autumn. The analogous researches
were conducted in the Mountainous Shirvan economic
regions. The Mountainous Shirvan economic region
(Ismayilli, Shamakhi, Aghsu, Gobustan) covers the the
plains, foothills (Gobustan and Aghsu) and mountain-
ous areas (Shamakhi and Ismayilli), that is why the par-
asite fauna of the small-ruminants was relatively differ-
ent. The endoparasites of sheep and goats consisted of
32 nematodes species, 4 trematodes species. The infec-
tion occurred in an associative form (in both land-
scapes). The species belonging to the genera Dicty-
ocaulus, Protostrongylus, Muellerius, Cystocaulus,
Trichocephalus, Chabertia, Oesophagostomum, Tri-
chostrongylus, Ostertagia, Marshallagia, Cooperia,
Haemonchus, Bunostomum and Nematodirus were
noted with high intensity. Fasciola hepatica, F.gigan-
tica helminths belonging to the Fascmla genus of the

-
Rl

5) Fasciola sp.

um halk 472 J“/’

c¢) Paramphistomum sp.

Fasciolidae family, Dicrocoelium lanceatum helminths
belonging to the Dicroceliidae family, and Paramphis-
tomum cervi trematodes belonging to the Paramphisto-
mum genus caused intensively noted trematodoses in
the foothills and plain landscapes of the region. The in-
tensive distribution of the intermediate hosts, as well as
climate and humidity, resulted in the infection of the
animals of all the age groups of the trematodes in all the
seasons of the year. There are ponds enough in the areas
of the Mountainous Shirvan economic region, that is
why, this caused the population density of the interme-
diate hosts of the trematodes - molluscs. The infection
with the trematodes was observed with the low inten-
sity due to the seasonal changes (with the low intensity
in late spring and summer) in the mountainous land-
scapes of the territory (Ismayilli, Shamakhi). In our re-
searches, the secondary infectious origin diseases were
observed in 80% of the animals infected with the trem-
atodosis had diseases of secondary infection (pleura-
pneumonia, enterotoxemia, etc.). In the Shirvan-Salyan
and Mountain Shirvan economic regions, in the small-
ruminants, the infection with the helminths in the asso-
ciative form were observed in spring, summer and the
first decade of autumn. In winter, in sheep and goats,
the infection only with the gastrointestinal and respira-
tory tract nematodes were observed (Fig. 5.).

Fig. 5. Associative nematode and trematodes

We analyze the composition of the parasite fauna
of the small ruminants in the economic regions and
come to the conclusion that the infection of the animals
with the nematodes and trematodes is observed with the
different intensity throughout the year in both regions.

Conclusions

Experiments have shown that wormwood has an
anthelmintic effect in vitro and in vivo Purpose - to
study the effectiveness of wormwood and anthelmintic
mixtures. The experimental animals were divided into
four groups according to weight and age groups. The
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first group of animals was given a mixture of worm-
wood and 22.2% Fenbendazole in equal doses of 200 g
per day for two days. The second group of animals was
given a mixture of Levamine and 200 g of wormwood.
The third group of animals was given a mixture of Al-
vet - wormwood. The mixture given to the animals con-
sisted of 0.5 g of the preparation and 200 g of worm-
wood. Fourthly, the animals of the control group were
not given the drug and were fed as usual. Animal sam-
ples were taken and laboratory tests were performed 10
days after ingestion. In the field of view of the micro-
scope, the animals of the first group had 2-4 parasite
eggs, the animals of the second group had 1-3 parasite
eggs and the animals of the third group had 0-1 parasite
egg (trematode eggs appeared, there were no nematode
eggs) In group 1V, 8-15 parasite eggs were seen in the
field of view of the microscope (there were no
changes).

The mixture of Alvet + wormwood was repeated
to animals against trematodes after 15 days. The results
of the study show that the mixture of wormwood and
Alvet has a high anthelmintic effect against nematodes
and trematodes that parasitize the digestive and respir-
atory systems of animals. Signs of toxicity in experi-
mental and control animals were not observed during
the experiment. This fact indicates that both wormwood
and its mixture with Alvet can be used against nema-
todes and trematodes.
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AHHOTALIIUA

Jlnst u3ydeHust XxapakTepa XMMHYECKOT0 B3aMMOACHCTBHS MKy coeliuHeHneM SbaS3 u coenunenuem CraTes
OBUTM CUHTE3MPOBAHBI CILIaBbl cUCTEMbI SbyS3-CraTes B IMPOKOM JTMaria3oHe KOHLEHTPAIMN U UCCIIEeI0OBAHbI Me-
ToJaMu (U3MKO-XMMHYECKOTO aHanu3a, audpdepenuuaibHo-repmudeckum (DTA), penrrenodasoseiv (RFA),
MHUKpOCTPYKTYpHBIM (MQA), a Takke M3MEepeHHeM IUIOTHOCTH M MHKPOTBEPJIOCTH W MocTpoeHa (a3zoBas nua-
I'pamMmmMma. YCTaHOBJ'ICHO, YTO AuarpaMma COCTOSIHUS CUCTEMbI KBa3I/I6I/IHapHaH, IBTEKTHYECcKoro Tuma. Ha ocHoBe
HUCXOJHBIX KOMIIOHCHTOB BbIABJICHBI obnactu TBEPAbIX paCTBOPOB, KOTOPBIC HA OCHOBE szSg J0X0OAT 10 3 Mo
%, a Ha ocHoBe CraTes 10-8 moin. %. Coequnenus Sh,Sz u CraTes 00pa3yroT 93BTEKTHKY, COCTAB KOTOPOW OTBEYAET
20 mon % CrsTe4 n mmaButes npu 455°C.

ABSTRACT

To study the character of the chemical interaction between the Sh,S; compound and the CrsTes compound,
alloys of the Sh,Ss-Cr,Tes system were synthesized in a wide range of concentrations and studied by the methods
of physicochemical analysis, differential thermal (DTA), X-ray phase (RFA), microstructural (MSA), as well as
density and was studied by measuring the microhardness and built a phase diagram. It is established that the state
diagram of the system is quasi-binary, eutectic type. Based on the initial components, the regions of solid solutions
were revealed, which, based on Sh,Ss, reach up to 3 mol %, and based on CrsTes up to -8 mol. %. Compounds
Sh,S3 and CrsTes form a eutectic whose composition corresponds to 20 mol % CrsTe, and melts at 455°C.

KiroueBble cioBa: (1)3321, CHUCTEMA, 3BTCKTHKA, IIJIOTHOCTD, JIMKBUAYC.

Keywords: phase, system, eutectic, density, liquidus.
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MareuToONTHYECKHE MaTEePUallbl MOXKHO TOJYy-
YHUTh B PE3yJIbTaTe B3aUMOJCHCTBHUS MEXITY COEANHE-
HUSIMU CBETOUYBCTBHUTEJILHBIMU M 00JIaJAOIIIMMHU Mar-
HUTHBIMH CBOMCTBaMH. [[Jisi 3TOr0 MBI IIaHUPOBAIIN
U3yuuTh cuctemy SbyS3-CroTes. M3BecTHO, 4TO Xaiib-
KOTEHHBI CYPbMBI U MX CJIOKHBIE (a3l IIMPOKO H3Y-
qaloTcs B kadecTBe (oToanekrpuueckux [1-10] u tep-
MoaJiekTpuueckux [11-14] marepuanoB U HCIONB3Y-
I0TCS B KaUeCTBE NTPe0oOpa3oBaTeel SHEPTHN.

XpOM | €ro HHTEPMETAIINIECKUE COCTUHEHUS C
JPYTHMH METAJIIIaMH IIUPOKO UCIIOIB3YIOTCS B UEPHOM
MeTautypruu. Hampumep, XpoM HCIONb3yeTcs B Ipo-
M3BOJICTBE HEPXKABEIOIUX CTalled. XalbKOTECHHHBIE
COEIMHEHUsI XpOMa HCIOJIB3YIOTCSI B TOJIYIIPOBOIHH-
KOBOI TEXHHKE B KayeCTBE CBETOUYBCTBUTEIBHBIX U
MarHuTHBIX Matepuanos [15-18]. [Toatomy uccnenosa-
HHe (Ha3000pa3oBaHus MEXKAY XalbKOreHUAAMH SbaS3
u Crs3Tes uMeeT Kak HaydyHOE U MpaKTHYecKoe 3Haue-
uue. Cucrema SbySs- CrsTes uccnemyercs BIepBbie.

Llenpro maHHOW PadOTHI SBISETCS MCCICAOBAHUE
HOBOH (ha3bl ¥ 007IaCTH TBEPAOTO PacTBOpa ITyTEM I10-
cTpoeHusi (a3oBOM aUarpaMMbl CHUCTeMbl  ShSs-
CrsTes.

Sb,S3 mnaBUTCS € OTKPBITHIM MaKCHMyMOM IIPH
559,5°C u xpucTammsyercs B pOMOMIECKON CHHTOHUH
¢ mapametpamu pemerku: a=11,229; b=11,310; ¢=3,83
A, mip. rp. Pbnm-D*,,, mnotrocTs 4,63 r/cm®, Mukpo-
tBeprocts 1400 MIla [19]. Coeaunenue CraTes. mia-
BUTCsl KOHTPY?HTHO 1pu 1292°C u kpucranimuzyercs B
POMOMYECKOH CHHIOHMM C TapaMeTpaMu PELIeTKH:
a=6,908; b=3.908; c=12,400 A [20].

JKCHepUMEHTAJIbHAN YacTh

CunTe3 cmiaBoB cucTeMbl SbySs3-CrsTes mposo-
JIVIIH B 1Be cTaguu. Ha mepBom 3rtame ObUIM CHHTE3H-
poBaHsI coeuHeHUS SbS3 1 CraTes U3 3IeMEHTOB BBI-
cokoit unctoTsl: cypsMbl CU-000, cepsl OCY, Temtypa
B4 1 99,97% xpoma amnynsHbIM MeTooM. Ha BTopom
3Tare CUHTE3 CIIaBOB cUCTeMbl SbySz-CrsTes ocy-
HIECTBILUIN CIUIaBJIeHHEM coenuHeHni SbySs u CraTes
B BakyymupoBaHHo# 10 0,133 Ila xBapueBoii ammyie.
CuHTe3 CIIJIaBOB NMPOBOJMIIM B MHTEPBAJIE TEMIIEPATYP
800-1200°C. C. [y DOCTUKEHHUS PAaBHOBECHOI'O CO-
cTostHus 00pa3ubl oTxurany mpu 450°C B reuenune 350
.

Tepmudeckuii aHann3 CIUIaBOB MPOBOIMIIN HA -
pomerpudeckoil ycranoBke mMapku TEPMOCKAH-2.
CkopocTh HarpeBa cocTaBiisia 9 rpaji/MuH.

{ ™

P®A mpoBomuiam Ha PEHTTEHOBCKOM IU(MPAKTO-
metpe D2 PHASER ¢ CuKo-n3nydeHnem u HUKele-
BBIM (HUIBTPOM. MUKPOCTPYKTYpHBII aHanu3 o0Opas-
LIOB TOJHMPOBAaHHBIX W MPOTPABIECHHBIX TPAaBHUTEIb!
HNO3 konu.+H20,=1:1, mum¢oB u3ydanu Ha MHUKpO-
ckorne MIIM-8. MuKpoTBepAOCTb ONPEEIIUIA Ha MUK-
porBepaomepe [IMT-3 npu Harpyskax, BEIOpaHHBIX B
pe3yibTare W3y4YeHUS W3MEPEHHST MUKPOTBEPIOCTH
UL KakOo# (a3el oT Harpy3ku. ILTOTHOCTE ompene-
JISUTH TIMKHOMETPHYIECKUM METOJIOM, B KauecTBe pabo-
el JKUIKOCTH UCTIOIb30BANIN TOIYOIL.

Pe3yabTaTsl U HX 00Cy:KIeHHE

CrutaBer B muamnasone 0-70 mon. % CrsTes cu-
creMbl SPyS3-CraTes sBIAIOTCSA cepbiMH BELIECTBAMH,
MOJTy4EHHBIMU B BU/I€ KOMITAKTHOM Macchl. OcTaibHble
00pa31pl IPENCTABISIIOT CO00i ApKHE cepeOpPHUCTHIE Be-
LIECTBA, KOTOpPBIE TPYIHO PACIUIABUTh W IOJIYYUTH B
Buje Menkux vactuil. O0Opasiel, borateie SboSs3, pac-
TBOPHMMBI KaK B CHJIBHBIX KHCJIOTaxX, TaK U B IIEJIOYaXx.
CnutaBbl, Ooratsle coenuHeHusiMU CrsTe4, Xoporo pac-
TBOpUMBI B Kuciaore HNOa.

PaBHOBecHble cruiaBel cucTeMbl ShyS3-CrsTey
U3y4yaIich METOAaMH (U3MYECKOTO W XHUMHYECKOTO
aHaIM3a.

B xome mnddepeHIaIbHO-TEPMUIECKOTO aHa-
JIM3a CIUIaBOB OBLIO YCTAHOBIJIEHO, YTO Ha TEPMOIpaM-
Max CIUIaBOB OBUIN MOJTY4YEHBI Ba U TPH TEILIOBBIX 3(h-
¢exra. TepMudeckuil aHanu3 mokasai, 4TO Ha TEPMO-
rpammax CIIaBOB Habo1a1ach cepus
n3otepmuueckux 3¢ dextoB npu 455°C u 575°C. Onun
U3 HUX COOTBETCTBYET TEMIIEPAType SBTEKTHYECKOMH
JTUHAA, 00pa30BaHHOM MexIy Y-¢a3oii u CraTes, a mpy-
roii temmeparype (575°C) daszoBoro mepexoma -
CrsTes coenunenuns. s CHilaBOB CHUCTEMBI IIPOBO-
WM TaKKe MHUKPOCTPYKTYPHBIH aHain3. YCTaHOB-
JIEHO, YTO TOJIBKO BOJIM3M HCXOHBIX KOMIIOHEHTOB CY-
LIECTBYIOT OJHO(A3HbIE 00JACTH, OCTAJbHBIE YACTH
CIUIaBOB CHcTeMbl nByx¢asueie. Ha puc. 1 a, 6, B, T
MIPE/CTABICHbl MUKPOCTPYKTYPBI CIUIABOB CHCTEMBI,
conepxkarieit 3, 20, 50 u 92 mon. %CraTes.

Cmnassl ¢ 3 11 92 moin. % CraTes, mpeacTaBiIeHHBIX
Ha puc. la, IT — TBep/pIe pacTBOPHI HA OCHOBE COEH-
HeHuit SbySs u CraTes coorBercTBeHHO. Cras 20 MouT.
% Cr3Tes (0) — 3BTEKTHYECKHIT cOCTaB, a cruiaB 50 MoJI.
% CraTes (B) — aByx(a3Hblii CIIIaB.

v )' h } |'

'e v4

g . . ¢

' ‘ " |
& B

Puc.1. Muxpocmpyxmypui cnnasvl cucmemut Sh2S3-CraTea.

a)- 3, 6)-20, 6)-50, 2)-92 mon. % CrzTes.

Jdnst ompenenenust (azoBOro cocraBa CIIJIABOB
cucreMbl SbyS3-CraTes mpoBoamiIcs: peHTreHO()a30BbIi
aHanu3. Pe3ysbraTel peHTreHOrpaduueckoro aHaimsa
CIUTABOB CHCTEMBI, conepxanmmue 3, 50 u 92 momn. %
CrsTes npuBeaens! Ha puc.2. Kak BUIHO U3 pUCYHKa 2,
IUGPaKIMOHHbBIE JTUHUHM Ha JU(PpPaKTOrpaMMax CIiia-
BOB, coneprkaiux 50 moi. % CrsTey, cocrosr u3 cmecu

TU(QPAKIIUOHHBIX JIMHUH HCXOJHBIX KOMIIOHEHTOB. Tak
YTO BCE 3TH CIUIABHI SBISAIOTCS AByX(a3HbMH. [lu-
¢paxrorpaMma 00pas3IoB ¢ KOHIEHTpanuen 3 Mol %
1 92 mon. % CrsTes naeHTndeH udpakTorpaMMam co-
enuueHnit SboS3 u CraTes. [IudpakiMoHHbIC THHUH HE-
3HAYUTEJIBHO PA3IMYAIOTCS JIHIIb MEKITIOCKOCTHBIMU
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paccrostausMu. CrutaBsl 3 mMoit. % u 92 momn. % mpen-
CTaBJISIIOT COOOW TBEPIIBIM PaCTBOP HA OCHOBE COEIIH-
HeHnid SbySz u CraTes COOTBETCTBEHHO.

J
I U L DU "V S

1| % ' '
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i 1
200 e U LALLAJMLJ* U U W T\ I\ NS
10 20 30 40 50 60
20
Puc.2. luppaxmozpammor cnnagos cucmemvr ShaSsz-CraTea.
ShySs, 2-3mon. %, 3-50 mon. %, 4-92 mon. %, 5-100 mon. % CraTes.
Takum 00pa3om, peHTreHo(ha30BbIi aHANN3 1101 Ha ocHOBaHMM pe3yJbTaTOB BBIMIEYIOMSIHYTBIX
TBEpKIaeT TOUHOCTH pe3yiapraToB JJTA u MCA o dpa-  (pU3MKO-XUMHUYECKUX aHAIM30B OblIa TocTpoeHa (a3o-
30BOMY COCTaBY CHCTEMEI. Bas auarpamma cucteMbl SbySz-CraTes (puc. 3). Jdua-

rpaMMa COCTOSHUS cUCTeMBI SbyS3-CrsTes kBazuOu-
HapHasi BTEKTUYECKOrO THUIIA.
t,°C

1400 [
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Sh,S; 20 40 60 80
moir. %

1
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Puc.3. ®azosasn ouacpamma cucmemor ShSz-CraTes.

B cucreme Sb,S3-CrsTes HOBble coennHeHUst He  pacTBOpoB. [IpM KOMHaTHOM Temmeparype TBepIble
obHapyxenbl. OJTHAKO HAa OCHOBE HMCXOJHBIX KOMIO-  PacTBOPHI HAa OCHOBE SbyS3 mpoctuparorcs 1o 3 Moi. %
HEHTOB 00HAPY)KEHbI OrpaHndeHHbIe o0nacTu TBepabix  CraTes, Ha ocHoBe CraTes noxomsat 1o 8 Moit. % SbaSs.
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JIMKBUIYC CHCTEMBI B OCHOBHOM OKpPY)KEH Hadalb-
HBIMH KPHUBBIMH TIEPBUYHON KPUCTAILIH3AIMA PB-TBEp-
JIOTO pacTBoOpa, 0Opa3oBaHHOTO HA OCHOBE BHICOKOTEM-
neparypHoil MOTU(HKAIMKM COEAUHEHUS, Y-TBEPIBIC
pacTBOphI 00pa30BaHbl HA OCHOBE COCAMHEHU SboS3u

a-CrsTes. B unrepBane xounentpauuii 0-20 moia. %
CraTes M3 >KMIKOCTH BBLICISIOTCS IIEPBUYHBIC KPH-
CTaJUIBI Y-TBEPJBIX pacTBOpoB. B npexnenax 2-100 mour.
% W3 KHUIKOCTH OCAXKAFOTCS IEPBUYHBIC KPUCTAILIBI O
u B-TBEpaOTO pacTBOpa.

Tabm. 1.
Pesynpratel ATA, u3MepeHus MUKPOTBEPIOCTH U IJIOTHOCTH CILIABOB CUCTEMBI SDyS3-CraTeys
Coctas, Mo, % Mukpotsepaocts, MPa
Tepmuueckue a0-
texrst, °C HJ‘IO’SI:HOCTL, y a
Sh,S3 CrsTeq r/cM P=0.10 H P=0.15H
100 0.0 560 4,63 1400 -
95 50 475,540 4,66 1450 -
90 10 455,525 4,75 1490 -
85 15 455,500 4,89 1490 -
80 20 455 4,99 DBTEK. DBTEK
75 25 455,600 5,08 - -
70 30 455,580,700 5,17 - -
60 40 455, 580,860 5,36 - 2560
50 50 455, 580,975 5,56 - 2560
40 60 455, 580,1070 572 - 2560
30 70 455, 580,1150 5,91 - 2560
20 80 455, 580,675 6,19 - 2560
10 90 640,970 6,40 - 2560
5,0 95 600,1130 6,52 - 2550
0,0 100 635,1292 6,45 - 2530

Hns coenunerns CrsTes U3BECTHHI JBE MOIU(H-
Kallil HU3KOTEMIIEpaTypHas W BBICOKOTEMIIEPATYpP-
Hast. HwmskoremmeparypHas o-CraTes momudukanms
wraButcs mpu 635°C, a BBICOKOTeMIIeparypHas [3-
CraTes momndukanus minaBurcs npu 1292°C. Huke
temneparype 575°C B unreppaie 25-78 moit. % CrsTes
CymecTBYIOT AByX(asubie oomactu XK+a. B unrepsae
KoHneHTparuit 20-85 moi. % CraTes HIDKE JTMHUH CO-
JHIyca KPUCTALTU3YIOTCs aByxdasubie (at+f) ¢assl
CocTaBbl ¥ HEKOTOpBIE (PU3UKO-XUMHUYECKHE CBOMCTBA
CIUIaBOB cHUCTeMBI SboS3-CraTes mpuBeeHs! B Tab. 1.

MUKpPOTBEPAOCTD U TNIOTHOCTH CIIABOB CHCTEMBI
Sh,Ss-CrsTes uccnemoaiy mociie oTxura. B kaxmon
(aze, oOHapykeHHOI B cucteme SDySs-CraTes, usme-
PEHBI MUKPOTBEPAOCTH. B cucTeMe moirydeHo 1Ba psjaa
3HA4YEHUH, KOTOPHIC XapaKTepU3yIOT MUKPOTBEPHAOCTh
Y-TBEpABIX PACTBOPOB Ha OCHOBE SDyS3 M 0-TBepaBIX
pactBopoB Ha ocHoBe CraTes. Kak BumHO U3 Taodum. 1,
3HA4YEHHUs MUKPOTBEPJOCTH CIUIABOB, OTHOCSIIHMECS K
001aCTH y-TBEPBIX PACTBOPOB HA OCHOBE SbS3 M3Me-
Hstotes B ipenenax 1400- 1490 Mlla, a 1u1st o-TBEpAbIX
pactBopoB Ha ocHOBe Cr3Tes MEHSAIOTCS B Mpeaenax
(2530-2560) MI1a.

3aki0ueHne

XapakTep XUMHYECKOTO B3aWMOJIEHCTBUS B CH-
cteme SboS3-CroTes uccnenmoBan merogamu (pH3MKO-
XMMHUYECKOTO aHanmn3a: AnudQepeHraIbHo-TepMude-
ckuit (DTA), pertrenodasoserii (RFA), MukpocTpyk-
TypHBIE (MQA), a Takke M3MEepeHHeM ILIOTHOCTH U
MHUKpOTBEPAOCTH U HOCTpoeHa (azoBas auarpamma.
JmarpamMmma COCTOSIHUSI CHCTEMBI KBa3HOWHAapHAs, 3B-
TEKTUYECKOTO THMA. YCTAaHOBJIEHO, YTO B CHUCTEME
Sb,S3-CryTes Ha OCHOBE UCXOIHBIX KOMIIOHEHTOB BBI-
SIBJICHBI 00JIACTH TBEPIBIX PAaCTBOPOB, KOTOPHIE HA OC-
HOBe SbyS3 moxonasar 10 3 moia. %, a Ha ocHoBe CraTes

n0-8 moin. %. Coenunenust SboSs u CrsTes obpasyror
IBTEKTHKY, cOcTaB KOoTopoii orBedaeT 20 mox % CrsTes
u iaBured npu 455°C.
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EARTH SCIENCES

FUNDAMENTALS FOR THE ESTABLISHMENT OF INTERACTIVE ELECTRONIC MAPS AND
MAPS OF ENVIRONMENTAL ASSESSMENT OF SOILS ON THE BASIS OF GIS

Mammadov G.
Academician

Presidium of the Azerbaijan National Academy of Sciences

ABSTRACT

DOI: 10.5281/zenodo.7247502

Large- and medium-scale soil mapping finds its application in various fields, including in solving problems
of soil-ecological and agricultural monitoring. The use of modern computer, geo-information and Internet tech-
nologies provides new tools for the accumulation and processing of soil data, and also opens up the possibility of
connecting to the analysis of other natural and geographical factors. Comprehensive analysis of multi-time, multi-
scale and heterogeneous natural-soil information allows one to obtain not only a more objective assessment of soil
formation processes, but also numerical characteristics of the soil and soil cover, which are necessary for practical
use. The development of methods for converting archived soil materials into digital format, the formation of at-
tribute data structures that provide a unified cartographic space of the region are fundamental steps in creating a

soil map of a regional level.

Keywords: geographic information systems, interactive map, electronic soil map, ecological soil assessment.

INTRODUCTION

In developing countries, special attention is paid
to the agricultural sector, which is the main condition
for social sustainability. As one of the main directions
of economic policy in our republic, favorable condi-
tions have been created for the development of this
sphere.

A number of questions have been raised in the
state programs being implemented by scientists and
specialists working in the agricultural sector.
Preparation of an electronic soil map of Azerbaijan; soil
inventory; land cadastre; land management, economic
assessment, salinization, study of the degree of erosion
and their mapping, creation of crop rotation systems,
restoration issues, reconstruction of the amelioration
and irrigation system, electronic agriculture and
selection of zoned highly productive seeds are
important tasks facing specialists.

At the present time, the creation of interactive
electronic soil maps and maps of environmental
assessment of soils is in the way of solving higher
problems. In GIS studies, the availability of
information on layers significantly improves the quality
of terrain maps, which include terrain relief, soil-
forming rocks, vegetation cover, forest structure, and
other features. Unlike paper, electronic maps provide
an opportunity to analyze, modify and reclassify data.
From this point of view, it is important to create a sys-
tem of information about space and geographic infor-
mation, in general, for optimal land management in the
territory. To implement such a database, you can use
software on modern geographic information systems.
In this regard, the authors for the first time created an
electronic map platform covering the entire territory of
the Republic of Azerbaijan based on GIS software,
which supports an interactive update mode.

This map covers the entire scale of the spectrum
and meets the requirements of e-agriculture and other
public information systems, which are based on the use
of data space. For conducting soil, agrochemical and
interdisciplinary research on the platform, a method of

plastic relief was developed. Also prepared a detailed
methodology for the compilation of digital soil and en-
vironmentally assessment maps of soils using 3D visu-
alization.

The map is an Arabic word. This is a reduced,
generalized image of the Earth’s surface, another
celestial body or extraterrestrial space constructed in a
cartographic projection, showing objects or phenomena
located on it in a certain system of conventional signs.
Geographic map - a depiction of a model of the Earth's
surface in a reduced form, containing a coordinate grid
with conventional symbols on the plane.

The electronic map is a cartographic image gener-
ated on the basis of digital map data and visualized on
a computer video monitor or a video screen of other de-
vices (for example, satellite navigator). The electronic
map is based on data from digital maps and GIS data-
bases.

Digital map - a digital terrain model created by
digitizing cartographic sources, photogrammetric
processing of remote sensing data, digital recording.

An interactive map is an electronic map that
operates in a two-way interactive mode between the
user and the computer, and is a visual information
system.

As you know, the easiest way to explore the
landscape is to compile its digital model. Before the
discovery of GIS, the creation of such models was often
impossible.

It should be noted that in 2011, on behalf of the
President of the Republic of Azerbaijan Ilham Aliyev,
the State Impact Committee on Land and Cartography
for the first time compiled an interactive electronic map
of Azerbaijan mainly for socially oriented purposes.
Scientific approaches that meet modern requirements in
the past have led to the emergence of a fundamentally
scientific approach to the compilation of interactive
electronic soil maps and environmental assessment of
soils in Azerbaijan.
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The marking of the contours of the earth reflects
the reality in addition to the height of the relief, deter-
mines the indicators of latitude and longitude on the
plane, as well as modern digital models (3D), aerial
photographs and satellite images, and software. This re-
quired the preparation of new terrain maps based on
GIS technology.

STAGES OF PREPARATION OF
ORTHOPHOTOMAPS FROM AERIAL AND
SPACE IMAGES

The creation of airborne materials consists of the
following steps:

1. Preparatory work. At this stage, planning of op-
timal flight routes, division of the territory into blocks,
measurements of the location control point by blocks
are carried out. The area for filming is divided into 4-5
route blocks. It helps to make work faster. The location
of control points within the block is determined. Flight
routes are determined by the camera’s own camera soft-
ware, which will be filmed for flight management. De-
pending on the weather forecast for 1-2 days before de-
parture, the control points of the Earth are measured.
These points are very important for determining the co-
ordinates in the images and determining their position
on the ground.

Figure 1

2. Flying. External orientation parameters of
captured images (center coordinates, flight altitude,
omega, kappa rotation angles) are deleted. At the end
of the flight, data is processed in accordance with the

actual colors of the earth's surface. Depending on the
number of images, this process takes several days. The
coordinates of the images are customized to fit any
coordinate system and projection (figure 2).
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Figure 2

3. Information for accommodation. The orthobase
project, which includes the coordinate system and pa-
rameters of the output product, is installed in the soft-
ware (figure 3). The program includes the parameters

of the external orientation and the results of measure-
ments of land control points. As part of the software
built project. Figures that are not associated with any
coordinates, using other parameters are transferred to
the original location and fixed.

Figure 3
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4. Aerial triangulation in progress. Images are in-
terconnected, given in coordinates and errors are bal-
anced. On the basis of captured images, stereo models
are created (two images create a stereo image), they are
edited, and a terrain model is created. Images are trans-

verse and longitudinally covered. Images are automati-
cally merged by common points. Based on the control
points of the location and coordinates of the center of
the images included in the block are closed on the plane
(figure 4).
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Figure 4

5. Results are analyzed. The parameters of the out-
put product are entered into the orthophoto-plan based
on the model of the digital domain. Then the mosaic

process is conducted. To get more accurate orthopho-
toplans, a digital model of the area is added below the

A
BT e S PPN ST T T

Figure 5

6. Mosaic orthophotoplans are cut to any part of

the project (figure 6).

Phases of orthophoto preparation from space
images (in Erdas Imagine) consist of the following
stages:

0.

P RS T —_—

I.:.ii:;ure 6

1. Counting the pyramid of the captured image.
The space image is “presented” to the software, and the
process of obtaining optimal true colors begins (figure
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2. Measurement of coordinate and altitude
indicators in the field, where the exact contour of the
area is determined. The exact contours in the image
(horizontal lines, buildings, angles of calculations) are

determined, and their coordinates and heights are meas-
ured in the area. This information is used to determine
the coordinates of the image. That is, the position of
uncoordinated images on the ground is determined
(figure 8).

3. A project is created in the software and image
parameters are entered. The created project includes the
coordinate system of the inserted image, projection,

# Anaglyph Generation
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color gamut (brightness, true color correlation) and
recognition accuracy (figure 9).
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Figure 9

4. The points are added to the image, and the root-
mean-square error is minimized. Certain coordinates
and heights are included in the project. For maximum
detail, the locations of these points are viewed on a
larger scale, and the point on the pixels are aligned. To
do this, consider images taken when shooting the coor-

contour of the image. After the software calculates the
error of the mean square. This error can be minimized
after the rectification of the space image and the
inclusion of a digital model of the region in the project.
There is a resolution limit of image accuracy (the area
in which the pixel is located). This indicator, when it is
below the limit, ends (figure 10).

dinates of this point. Photo helps to determine the exact

}

¥

5. A DEM file is selected, geometric and graphic
parameters are determined for the file that will be the
mosaic and the mosaic process begins. Includes product
parameters (projection, color gamut, distinctive accu-

Figure 10

racy). Marked model of the digital domain. This infor-
mation determines the characteristics of the finished
product. Thus, the process of building different space
images begins (figure 11).

Figure 11
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6. Then the mosaic file is truncated at a specific
index. Images embedded in each other are called

mosaic files. Since the combined images are complex,

]
inE=ng 79 8 8

the ready-to-use orthorectification product is cropped
in accordance with the nomenclature divided by the
area, that is, any territorial division (figure 12).

8 BN WAL RO T

PRINCIPLES OF SOIL MAPPING BASED
ON AERO AND SPACE MATERIALS

Modern mapping of space objects, including land
cover, landscape complexes and other objects and
phenomena observed in nature, requires three main
elements: 1) an exact geographical basis (topographic
maps of different sizes); 2) aerospace photography; 3)
GIS software for electronic mapping.

As is known, the exact geographical basis
(topographic map at the required scale) is the
geographical basis of maps of various subjects,
including maps of the area. Paper maps of topographic
maps have been used for many years to prepare soil
maps. Over the past decade, much attention has been
paid to the preparation of multidimensional
topographic maps using aerospace materials along with
surface studies. However, practice shows that
topographic maps, as a rule, are subject to
generalization both in paper and electronic versions,
and it is not enough to have a clear topographic basis
for preparing maps that accurately reflect reality. It is
also important to use periodic renewable aviation and
space materials in separate blocks.
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Fragment of a traditional soil map

Figure 13

Our republic does not have sufficient experience
in the preparation of maps, especially maps of the ter-
rain, aerial photography, space photographic materials
and compatible computer programs. This can be ex-
plained by several reasons: 1) lack of access to aero-
space materials for most specialists (the presence of le-
gal and administrative gaps in this area); 2) lack of
skills required by a number of specialists in the use of
aero and space materials and computer programs
(ArcGIS). Nevertheless, one cannot deny the role of
soil and other maps displayed by traditional methods in
the development of various fields of science and in
managing the country's economy.

Many of the information relating to geographical
elements (hydrography, road networks, homes,
borders, etc.), described in the State Soil Map of
Azerbaijan (1: 100,000), which is compiled in the
traditional way, reflect the current state of the 80s of the
last century. In addition, the contours of the soil do not
reflect reality. For this reason, it is important to use
aerial photographs and satellite images that reflect the
current state of the Earth when designing modern
terrain maps.

&

soil map created on the basis of orthophoto
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As can be seen from the illustration, the actual
state of the space provided by the aerobatics allows for
a more accurate representation of the four contours of
the earth - meadow-marsh salt marshes (92), marsh
meadow-meadow (94), tyr-like salt marshes (99) and
scaly saline (100) (figure 13).

INSTRUCTIONS FOR LARGE-SCALE
RESEARCH AND MAPPING OF THE
REPUBLIC OF AZERBAIJAN

Large-scale soil and geobotanical studies based on
the “Laws of the Republic of Azerbaijan on the State
Land Cadastre, Monitoring Soils and Land Use” (1998)
are carried out once every ten years; agrochemical
studies once every five years in soils prone to erosion,
salinization and degradation. Soil studies are carried
out in three stages: preparation for research, field re-
search and desk research. At the preparatory stage, the
following works are carried out: the name of the area
where the object of research is located, the forms of
ownership of land, land users and the area of their use,
geographical location, scale of research, etc. are
determined.

In the preparation stage, in order to use and create
in-kind soil maps of the object under study, topographic
materials, aerial photographs and space photographs, or
a photographic plan, a map and a land management
plan are collected. These materials, complementing
each other are used in soil mapping in the field. When
using these materials, the transfer of soil contours in na-
ture are carried out on the basis of aerial photographs.
Topographic maps are used to collect data on the relief
of the study area, slope slopes and absolute altitude.
The revised land management plan is used to obtain ac-
curate information about the farmer sites in the study
area. In the case of the lack of modern orthophoto ma-
terials, you can use the Internet programs GoogleEarth
and GoogleMap.

Photographs, topographic maps, and corrections
based on the scale of the geographic location plan must
meet or exceed the scale of the survey. In the absence
of a large-scale topographic map, an aerial photograph
plan is used. Small-scale topographic maps are used in
the general direction of the aerial route plan and when
transmitting altitude. If the scale of the survey is
1:5000, it is desirable to use an aerial photograph plan
from 1:5000 to 1:10,000, and from 1:10,000 to
1:25,000, then the scale is 1:25,000.

The cartographic group develops the original elec-
tronic version of the map of river basins, land cadastral
areas, soils transferred to municipal property, summer
and winter pastures, farm agricultural lands and land
plots for permanent use by private owners, based on
topographic maps, photo plans and revised land man-
agement plans. In the original version, conventional
signs should be transferred from the topographic map
and from the photomap, so that land can be placed on
the soil map.

The following indicators should be indicated in the
original soil map: boundaries of landowners and users;
farm boundaries and their symbols; forest belts,
hydrographic  networks (rivers, irrigated and
ameliorative networks); settlements and public
buildings; roads (rail and road). The original is made

and the name of the card is written. In the clean edges
of the map, tables are given that reflect the explanations
to the map (legend, conventional signs, neighboring
lands, authors and a stamp).

One of the important issues at the preparation
stage is to determine the degree of dismemberment
(categories) that need to be studied before conducting a
study. The number of cuts intended for research is
determined by the scale of the study and the dissection
of the soil cover. Under the dismemberment refers to
the frequency of changes in the boundaries of land units
in nature and color (mosaic) caused by certain factors
in the soil cover. In this case, the boundaries of the
contours of the soil increase and become more
complex. Thus, the following levels of dissection are
determined taking into account the economic and natu-
ral factors that make up the complexity of the soil
cover.

Category | - consists of plains and a dry steppe
semi-desert climate. The complexity of the soil cover
up to 10%.

Category |1 - this refers to the hilly foothills, plains
and dry steppe semi-desert climate, as well as areas
with the same soil cover. In the soil cover, this category
includes areas with fluctuations of 10-20% of the
complexity of various relief elements.

Category Il - lowlands with semi-desert areas
with dry subtropical climatic conditions: a) it takes into
account the complexity (mosaic), which is created by
the influence of soil-forming rocks that form on the soil
cover; b) this refers to the dry steppe zone, irrigated ar-
eas, as well as areas where the soil-forming rocks are
identical. Complexity up to 20%.

Category 1V - provides for soils of areas with low
and medium mountainous relief conditions of mountain
steppes: a) the complex of the created impact of the re-
lief and soil formation of rocks is 20-40%; b) the
density of the valleys, the complexity due to the slopes
and the steepness of the slopes is up to 50%; c) com-
plexity associated with growing in calm relief elements
is up to 15%; d) river bays, mountain plateau, arrays
with dry bushes; e) subalpine and alpine meadows, etc.

Category V - lands of regions with more than 50%
of the complex and fragmented in the soil cover with
the relief of certain elements: a) land reclaimed in the
Aran zone, irrigated areas prone to re-salinization; b)
semi-desert dry steppe zones fragmented by valleys and
arrays complicated by different soil-forming rocks; c)
arrays with a complexity of more than 50%, with signs
of salinization.

The main tasks facing field research are as
follows: compiling a soil map reflecting the complexity
of soil distribution in nature; collection of data allowing
owners to identify soil properties for efficient use of
soil cover.

The most important document in soil research is a
soil map, compiled on the basis of available data, which
should be specifically considered. A large-scale soil
map must be very accurate, because the more accurate
the maps, the more effective from an agronomic point
of view. Accuracy of the soil map means the degree of
compliance for the terrain on which the soil units are
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located in the plan. Any incorrect display of map accu-
racy may occur during use.

The magnitude of errors in the placement of soil
contours depends on the severity of soil boundaries in
nature. The sharp distance of the borders should not
exceed £ 0.5 mm in the aerial photograph, and not more
than + 2 mm on the top layer of the topographic map.
A clear choice of boundaries is usually best illustrated

on the materials of aerial photographs and in horizontal
form in topographic maps. In this case, the magnitude
of the bias error in the aerial photograph should not ex-
ceed + 2 mm, and in the topomap it should not exceed
+ 4 mm. When the boundaries are not clearly selected,
the magnitude of the displacement error units can be up
to = 10 mm when working with any material (table 1).

Table 1.

The magnitude of the errors of soil boundaries when placed on the map

The degree of clarity of the

Errors in scale (mm on the map,

boundaries of soil units in m in kind) Example for soil boundaries
nature 1:5000 1:10000
1. Meadow-marsh and meadow-gray
soils
Clearly defined borders +1,0-4,05-20 | +£0,5-2,05-20 | 2. Mountain brown forest and mountain
steppe brown soils
3. Floodplain meadow forest soils
1. Gray-brown and meadow gray-brown
soils
Clearly defined borders ﬁ%g 20- +2.0-4,0 20-40 | 2. Solonchak and saline solonets soils
3. Mountain meadow and mountain for-
est soils
1. Normal gray-brown and gray-brown
. +10-20,0 50- soils
Gradually marked boundaries 100 £10,0 100 2. Pseudo-podzol yellow and podzol yel-
low-gley soils

The minimum area of soil circles reflected on the
soil map depends on the visibility of the boundaries and
the magnitude of the scale. The movement of the
minimum circle in kind to the cards is governed by the
magnitude of the scale. From this point of view, it is

desirable to measure the minimum limit of soil units in
the area where the boundaries are sharply visible 25
mm?, clearly selected 50 mm? and gradually selected
400 mm? (table 2).

Table 2.
Minimum measurement of land boundaries on the map
The dearee of clarity of the Minimum measurement of land boundaries in soil maps
gre rty ord (mm? on the map, ha in nature)
boundaries of soil units in
nature Scale
1: 5000 1:10000 1: 25000
25 25 25
Sharp border 0,06 0,25 15
50 50 50
Clear border 0.25 05 3.0
400 400 400
Gradual boundary 1.0 4.0 250

When describing the size of the minimum soil
circles in terms of the plan, complexity, flaws or mosaic
observed in the soil cover are ignored. When it comes
to spotting, the contours of the soil are counted on sev-
eral meters and even tens of millions of m? as a result
of certain natural and anthropogenic factors. They are
commonly called genetically related soils.

In the soil cover, small spots replace each other (5-
30 m), which means the complexity of the microrelief.
This is also seen in a number of interrelated types or
subtypes. The degree of complexity or spotting of the
soil cover is expressed as a percentage. In areas where
any type of soil or subtype is common, there are spots
that differ sharply from the characteristics of the semi-
type, they are grouped into a soil map and are combined

into complex soils. In this case, the name of the contour
complex is given in accordance with the preferred com-
ponent. In order to correctly describe the complexity of
the map, the following gradations are conditionally ac-
cepted: 10-20%, 20-30% and 30-50%.

Planned and reasonable contours on the map,
depending on their size, should be characterized by full
and half cuts. If several small contours are repeated in
an array, then they can be characterized by half-cuts. If
small contours cause spotting or complexity in the soil
cover, then the factors that create complexity should be
justified by cuts.

During soil field studies, each baseline and test
half-section should be coordinated based on GPS
(Global Positioning System). Depending on the size
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and degree of complexity of the headquarters, each sec-
tion of the section or half-section is indicated by a hec-
tare (table 3).
Table 3.

The area is 1 soil section, ha

Area 1 cut, ha Area on the map, cm?

Scope of —
research Degree of difficulty

1 | 2 3 4 5 1 2 3 4 5
1: 2000 5 3 2 1,5 1 250 75 50 37 25
1: 5000 10 8 6 5 4 40 32 24 20 16
1: 10000 25 20 18 15 10 25 20 18 15 10
1: 25000 80 65 50 40 25 12,8 10,4 8,0 6,4 4,0
1: 50000 150 130 110 80 50 6,0 52 44 3,2 2,0

The quantitative norm of cross-sections per unit
area, shown in the table, is an estimate, and their num-
ber may vary depending on the scale, as well as the
amount of soil cover. The ratio of bases, checks and
half-cuts is determined as follows. If the study is con-
ducted on the basis of a topographic map of 1:4:5, and
if on the basis of a photo plan - 1:4:2.

The main cuts are made for a thorough study of the
soil and subsoil layers. Therefore, when laying the main
cuts, the soil layer is completely, and the top layer of
soil-forming rocks must be open. Their depth should
reach 1,5-2,0 m with the intervention of groundwater
and solid rock. If the groundwater is in depth (4 m), in
this case there are several deep cuts in typical soils. All
genetic layers of the soil layer should be open, and
when checking the cuts, the transition of the soil layer
to the soil-forming rocks should be established. De-
pending on the soil-climatic zones and the thickness of
the soil layer, the depth of the section should be from
0,75 to 1,5 m. It is desirable that the depth in the Aran
plain be from 0,50-0,75 m, and in the mountainous and
foothill zones, 0,25-0,50 m.

Before the study by a soil scientist, images of aer-
ial photographs of soil sections are taken, or transferred
to a topographic map. Cuts with high accuracy facilitate
the use of these materials during field studies when
transferring to a map. The accuracy of the placement of
cuts on aerial photographs and topographic maps
should be + 0,3 = 3,0 mm. Some soil features can be
established in the field, such as carbonate (with 10%
HCl-acid), iron oxide and acidification. Painting the ge-
netic layers in the field journal during the cutting of
cuts, helps to easily establish morphological and ge-
netic properties of the soil in the office. After the de-
scription of the section, samples of soil weighing 0.5 kg
are taken by genetic layers. In the soils of the mountain
and foothill zones, to determine the thickness of the soil
layer, skeletal, podzolic, gley, etc. soil samples are
taken for laboratory tests.

During studies of alpine soils subject to erosion,
the extent to which the topsoil was washed away should

be seriously considered. If the battery humus layer of
soil was washed away, and an illuvial layer (2nd layer)
appeared, in field conditions on the map it is necessary
to note the degree of washing (weak, medium, strong,
very strong).

Operations on large-scale soil analyzes are divided
into two groups: analysis of soil samples by common
or genetic horizons; agrochemical analyzes. On the ba-
sis of analytical data (for example, absorbed sodium,
absorptivity, permeability, acidity, carbonate, etc.) im-
portant cartograms are made (acidity, alkalinity, car-
bonate, alkalinity, salinity, etc.).

The final map should display the following infor-
mation:

a) basic map information: soil boundaries of own-
ers; boundaries and contours of farms; forest belts; hy-
drographic chain; residential items (showing common
boundaries); road chains (railways, highways, un-
paved); surface rock networks, valleys and beams.

b) basic soil information: soil contours, their signs
and intra-contour indices; soil size distribution; salinity
and alkalinity; soil-forming rocks; irrigation (irrigated).

MAPPING OF SOILS OF THE REPUBLIC
OF AZERBAIJAN ON THE BASIS OF GIS

Soil maps based on geographic information sys-
tems are compiled mainly in the following sequence: 1.
Vectorization: borders of the state, administrative
district and municipality, settlements, hydrographic
objects, relief, boundaries of soil contours, etc. (figure
14). 2. Collecting a database of vectorized layers
(various information about layers). For example,
information on quality indicators: physical and
chemical properties of soils (humus, total nitrogen,
phosphorus, total absorbed bases, pH, particle size
distribution, etc.), soil salinization, alkalinity, erosion,
etc. 3. Inclusion of attribute information by layers in the
database and the creation of an interactive map (figure
15a and 15b). 4. Retrieving information from a
database online (figure 16). 5. Soil-cartographic works
(figure 17).
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6. 3D image based on digital height model (figure 18, 19).
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Figure 19. Digital height model based on 3D model

DEVELOPMENT  OF INTERACTIVE
ELECTRONIC MAPS OF ECOLOGICAL SOIL
ASSESSMENT BASED ON GIS

Scientific-theoretical and methodological founda-
tions of the ecological assessment of soils began to de-
velop in our republic in the early 1990s. The historical
necessity of this scientific direction depends on several
reasons. In the 1950s and 1960s, the development of
two independent scientific studies in the field of soil
science - the theory of soil ecology and comparative as-
sessment of soil, i.e., soil assessment, was linked. Alt-
hough both scientific trends developed in parallel over
the years, at the turn of the 1980s and early 90s of the
twentieth century there was a favorable scientific, the-
oretical and methodological basis for the formation of
the concept of "environmental assessment of soil". An-
other important reason is the appearance in the world,
as well as in our country, environmental problems as-
sociated with the soil, as in all biospheric components.

In the 1980s and 1990s, a number of researchers
used the relief plastic technique to create maps on var-
ious topics. However, these studies were episodic, and
were conducted in small territories in different regions
of Azerbaijan. The first large-scale study in this area
was carried out in 1985 according to the map of the re-
lief of the Republic of Azerbaijan at a scale of
1:200.000. This material was used in the compilation of
soil maps in 1991, and environmental assessment maps
of Azerbaijan’s soils in 2003.

The second important element of the environmen-
tal assessment of soils is the development of a system
of special assessment scales for the degree of individual
soil characteristics. In the course of the first studies (in
the early 90s) G.Sh. Mammadov made these scales a

generalized form for the soils of the republic. In many
cases, these scales consisted of a system of theoretical
views on the properties and characteristics of the soil.
Thus, the variability of any soil parameter was esti-
mated using generalized expressions (“good”, “me-
dium”, “high”, etc.). According to the academician, the
ecological assessment of the soil is based on the princi-
ple of expressing these relationships in quantitative
terms, in contrast to the soil ecology, which has theo-
retical knowledge about the interaction and effects be-
tween the soil and the environment. At the same time,
the ecological assessment of the soil was carried out us-
ing ecological scales characterizing each of the various
environmental parameters.

On the other hand, the ecological scale of the soil
characterizes the state of its formation and the ad-
vantages of the soil cover for one purpose or another.
For the compilation of such scales, it is important that
there is information on the relief, soil-forming rocks,
hydrological conditions, soil and plant studies, climatic
conditions, etc. The developed eco-logical scales allow
us to present the conditions of life on earth as a single
system. At this stage, two goals are achieved: a com-
parative description of the soil-forming state and the
determination of the ecological state of the soil.

A new concept was adopted by adopting the gen-
eral scheme of the methodology presented by
S.Z.Mammadova (2006) and G.Sh.Mammadov (1998).
S.Z.Mammadova suggested that the concept of an en-
vironmental assessment of soils is not a concept of soil-
ecological indicators of land (“good”, ‘“average”,
“high”, etc.), but the idea of finding the final score with
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using specific figures, and made a map of the environ-
mental assessment of the soils of the Lankaran region
on a scale of 1:100.000.

CAN_TORPAQLARININ EKOLOJI

CONCLUSION

Thus, at the final stage, interactive electronic maps
of environmental assessment of soils are compiled on
the basis of GIS, taking into account land and environ-
mental factors.
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A map of the ecological assessment of soils compiled taking into account the relief of plastics (G.Sh.Mammadov,
2003)
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Database of soil assessment maps
Note: H — height, Y — precipitation, T — temperature, BIP — bioclimatic potential, Md — moisture index, humus,
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ABSTRACT

The competitiveness of agricultural products is important both from the point of view of its representation in
foreign markets and the growth of export volumes, as well as from the point of competition with imported products
in the domestic market. The export of agricultural products from Armenia has been increasing with high rates in
recent years, whereas the output in agricultural sector keeps decreasing. This rases the necessity to analyse the
factors affecting the agricultural export and output, with the aim of revealing the main macroeconomic factors
affecting competitiveness of Armenian agricultural products. The study was done using regression analysis based
on quarterly data. The macroeconomic factors affecting agriculture were grouped in 4 categories: price factors,
supply factor, demand factors and government policy factors. The results show that the competitiveness of agri-

cultural export, as well as agricultural output is mostly affected by price factors.
Keywords: agriculture, competitiveness, agricultural export, agricultural policy, exchange rate.

Introduction

A fundamental role in professional literature on in-
ternational trade and competitiveness have A. Smith's
theory about absolute advantages, as well as D. Ri-
cardo's theories of relative advantage, that identify a
number of factors determining the effectiveness of in-
ternational trade, including resources spent on produc-
tion, availability of production factors, opportunity
costs, etc. In later theories, national competitiveness is
presented as the result of innovative activities to gain or
maintain an advantageous position over other countries
in key areas. According to the famous economist P.
Krugman, another key factor for gaining and maintain-
ing a favourable position in international markets is
state trade policy [6].

The proposed methodologies for assessing com-
petitiveness in the professional literature mainly come
down to the study of product export and import ratios,
as well as the dynamics of product export volumes in
the markets of partner countries. In the case of agricul-
tural products, the dynamics of the export and import
ratios, as well as the weights of their volumes in rela-
tion to the GDPs of the producing and importing coun-
tries, are also important [2, 10]. Thus, from the point of
view of the competitiveness of agricultural products, it
is also important to study the factors influencing its ex-
port volumes and evaluate the extent and directions of
their influence.

Among the factors affecting the international trade
of agricultural products, the following are distinguished
in the professional literature [10].

1. price factors that explain the price of a product
in international markets and its relative position in com-
parison with the products of competing countries,

2. Income and population growth in partner
countries, leading to increased export volumes,

3. government policy intervention to promote
exports, which may include.

a. trade policy,

b. promotion of domestic agriculture through
subsidies and other types of support,

c. State regulatory costs (related to food safety
measures),

d. other state support. For example, building and
upgrading infrastructure for agricultural production,

4. Supply factors, such as weather conditions, ac-
cess to irrigation, qualitative and quantitative character-
istics of the labor force, etc.

The price factors of agricultural products, having
significant impact on export volumes, are a subject for
a separate analysis. In particular, the price of agricul-
tural products in international markets is determined by
the following factors.

1. The price of the product at the time of crossing
the border, which is affected by the level of wages in
the domestic market, as well as labor productivity in the
agricultural sector, technological saturation, weather
conditions and other factors,

2. Travel expenses to the destination, which can
be a significant obstacle in the case of countries like
RA,

3. Customs duties, import taxes and other man-
datory charges in the importing country,

4. Exchange rate.

In professional literature, there is also a strong em-
phasis on actual developments. There are a number of
empirical studies on the export factors of agricultural
products.
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Empirical researches are mainly based on the so-
called "gravity models"”, which was first used in the
middle of the 20th century [11] and has been consider-
ably developed and theorized by many authors over the
decades [7]. That kind of models are based on the idea
that the volume of foreign trade and its change are pro-
portional to the volume of the economies of the trading
countries, their changes, as well as the trade imperfec-
tions between the two countries (for example, tariff and
non-tariff restrictions).

Based on the data of developing countries (Iran,
India, Malaysia, Pakistan, Thailand, Turkey, Brazil, In-
donesia, Kenya, Venezuela, Tunisia, Romania), the
empirical analysis carried out using the aforementioned
methods allowed to find a significant and positive rela-
tionship between GDP per capita in the importing coun-
try and the volume of import of agricultural products.
Meanwhile, the growth of per capita GDP of a devel-
oping country that exports agricultural products has a
negative effect on export volumes, which means that
economic development is accompanied by a slowdown
in the export of agricultural products. As for the ex-
change rate, empirical analysis has shown that the in-
crease in exchange rate volatility has a negative impact
on international trade in agricultural products, which is
explained by the increase in uncertainty under ex-
change rate volatility [5].

Another empirical analysis, conducted using Tur-
key’s quarterly data on 1994-2012 years, data showed
that the most important factors from the point of view
of international trade of agricultural products are real
exchange rate, real GDP and prices of agricultural prod-
ucts. The authors of the study also state that the state
policy implemented in the sector and the introduction
of new technologies that increase productivity have a
positive effect on the trade balance of agricultural prod-
ucts [9].

Empirical analyses were also conducted on the ex-
ample of the Nigerian economy using regression mod-
els. In this case, domestic production growth, produc-
tion prices, exchange rate, domestic consumption and
interest rate were underlined as factors having a signif-
icant impact on the export of agricultural products [1].

Some authors have studied the factors influencing
the export of individual agricultural products. In this
context, Gbetnkom and Khan studied the factors affect-
ing the export of cocoa, coffee and bananas using the
data of Cameroon and revealed that the most significant
effects on export levels of mentioned products have rel-
ative price changes in favour of the Cameroonian econ-
omy, international communication channels (improve-
ment of the road network) as well as increases in loans

to producers. Moreover, the authors used the increase
in the length of roads, including both paved and un-
paved roads, as an indicator of the improvement of the
road network. A positive relationship was also revealed
with factors such as weather conditions (rainfall) and
government policy measures [3].

In order to analyse factors affecting exports of
around 10 South African agricultural products (the
largest exports by volume), the authors included a
wider range of factors in the models, including the GDP
index in the producing and importing countries, the
physical distance between economies, and the levels of
development (difference in GDP per capita), the case of
having a common border and being in economic un-
ions, etc. At the same time, the research was carried out
separately for the 10 agricultural products with the larg-
est export volumes. The results showed that depending
on the type of product, the factors explaining export
volumes differ. However, the most significant factors
for most products were population growth, as well as
GDP growth in South Africa and partner countries [4].

Research methodology

Based on the literature review, the "gravity mod-
els" methodology was chosen in this study to analyse
the export trends of Armenian agricultural products. In
other words, it was studied to what extent the export
volumes of agricultural products are correlated with the
size of the economies of RA and partner countries and
their changes, as well as how other macroeconomic fac-
tors are affecting the export dynamics of agricultural
products. For that reason, all the macroeconomic fac-
tors affecting agricultural exports are grouped in the
following categories:

e Price factors

e Supply factors

e Demand factors

e Government policy

In order to evaluate the effects of the mentioned
factors, the historical trends of export and import of ag-
ricultural products were first studied in recent years. Es-
timation was performed using regression equations.

Analysis

Developments in the field of agriculture in recent
years are quite noteworthy. Apart from 2010, high
growths were recorded in the agricultural sector during
2001-2015, on average around 8.3%, as a result of
which in 2015 the real volume of agricultural produc-
tion was about 2.5 times greater than in 2000. Then, be-
tween 2016 and 2021, agriculture sector declined at an
average annual rate of around 4.5%.
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Figure 1. Volumes of agricultural products in 2000-
2021

Source: RA Statistical Committee, authors' calculations

The weight of agriculture in the GDP has signifi-
cantly decreased in the last ten years, reaching 11.3%
compared to 17.9% in 2012. At the same time, the vol-
ume of export of agricultural products has increased. In
2021 the agricultural exports reached to 2.1% as a share
of GDP and 9.7% as a share of total exports, compared
to 0.6% and 4.9% respectively in 2012. Such dynamics
indicate that the production of agricultural products has
grown at a slower rate compared to the RA economy,
but the exported part has increased in its structure. This
is also evidenced by the fact that the ratio of the export
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Figure 3. The share of export of agricultural
products to the output of agriculture, %

Source: RA Statistical Committee, authors' calculations

In order to make judgments about the competitive-
ness of products in foreign markets, firstly it is neces-
sary to study the geography of export of agricultural
products. According to statistical data, the main export
direction of RA agricultural products has historically
been the Russian Federation, which accounts for more

2000 2003 2006 2009 2012 2015 2018 2021

eeeeee Agricultural exports as a share of total export
e Total exports to GDP share

Agriculture to GDP share

Figure 2. Agricultural product export trends and
share of agriculture in GDP, %

volume of agricultural products to the output volume of
the sector has increased significantly in recent years
(see Figure 3). Along with that, the volumes of import
of agricultural products also increased and the net ex-
port of these products remained in the negative range.
It means that although the growth of export of agricul-
tural products significantly exceeds the growth of the
main macroeconomic indicators of RA, its competitive-
ness with respect to imported products has not enough
improved.
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Figure 4. Export and import of agricultural products

than 80% of exports from RA. Moreover, this weight
has increased in recent years, approaching 90%.
Among other countries, Iraq, Kuwait, and Georgia have
a significant weight, to which exports fluctuated on av-
erage within 2.4, 0.7 and 4.4 percent respectively dur-
ing 2015-2021.
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Table 1.

Export directions of agricultural products, % of total exports

Russia 79.5 81.5
Iraq 1.6 0.6
Kuwait 0.0 0.4
Georgia 114 6.1
Suriname 0.0 0.0
USA 0.8 0.4
Qatar 0.0 0.0
Lebanon 1.6 0.0
Jordan 0.0 0.0
Belarus 0.2 0.3
France 0.0 0.1
UAE 0.1 0.6
Iran 3.4 9.3

Source: RA SRC customs statistics, authors' calculations

It is noteworthy that exports to the Islamic Repub-
lic of Iran had a significant weight in 2016-2018, aver-
aging around 11.5%, but sharply decreased in 2020-
2021, reaching 0.1%

Given the aforementioned statistics, the study of
the dynamics of the export of agricultural products to
the Russian market will be enough to be able to gain
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insight into the change in the competitiveness of the
whole agricultural export from Armenia. The basic ra-
tionale for judging changes in competitiveness based
on export volumes is that if export volume increases
faster than the macro indicators in foreign market, that
indicates that country's competitiveness has increased.
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Figure 5: Nominal volume index (ex-pressed in USD), 2000 = 100
Source: RA Statistical Committee, RF Federal Statistical Service, authors' calculations

Figure 5 shows the dollar indices of agricultural
exports, total exports of RA and nominal GDP of the
Russian Federation. It can be seen from the chart that
the export volumes of agricultural products from RA to
the Russian Federation increased by about 120 times
from 2000 to 2021, while the economy of the Russian
Federation increased by about 6.4 times, and the total
export from RA increased by about 10 times.

During the last 10 years, the fast growth of agri-
cultural export volume has been maintained. Thus, the
growth during 2012-2021 was about 4.4 times, while
the total export from RA to the Russian Federation in-
creased only 2.2 times, and the nominal GDP of the
Russian Federation expressed in US dollars decreased
by about 19%. The rapid growth rate of export of agri-
cultural products surely is a positive phenomenon and

can be considered as an indicator of increasing compet-
itiveness. However, it is also necessary to identify the
main factors that contributed to the increase in the com-
petitiveness of RA products in the main export market,
so that it is possible to ensure the policy aimed at further
increasing competitiveness.

Assessment of the impact of macroeconomic
factors on the export of agricultural products

Competitiveness is affected by many factors,
which are discussed in more detail in the literature re-
view section. In this study, an assessment of the impact
of a number of factors on the production and export of
agricultural products was carried out, with the assump-
tion that the factors contributing to the growth of export
are also factors that increase competitiveness of agri-
cultural products.
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The selection of macroeconomic factors is based
on the analysis of academic literature. In particular, the
factors that have a significant impact on export volumes
were identified and their role in export growth was as-
sessed. The selected factors can be grouped as follows

e Price factors, which affect the price competi-
tiveness of exported goods. Such factors are the ex-
change rate, sale prices of agricultural products in RA
and RF,

e Supply factors, that indicate production con-
straints. The growth of the RA GDP, the increase in the
output of agricultural products and the added value
were used as supply factors in the research,

o Demand factors, that show the change in the
situation in the export market, in this case the Russian
market,

e Government policy measures, that shows to
what extent the measures implemented by the govern-
ment have affected the volume of export of agricultural
products. This group of factors include state budget ex-
penditures in the field of agriculture and other support
measures.

In order to evaluate the impact of the mentioned
factors, separate two-dimensional regression equations
were built, so that it is possible to consider the impact
and significance of each of the indicators in the produc-
tion and export of agricultural products. The summary
results of the regression equation are presented in Ta-
bles 2 and 3.

Quarterly time series were used to assess relation-
ships between indicators. The time range of the varia-
bles were taken depending on the availability of data.
For example, the information on loans in the agricul-
tural sector has been available since 2014, therefore the
impact was evaluated in those years, and, the impact of
the growth indicators of the Russian Federation's GDP
was evaluated using data from 2001-2021.

Government expenditure in the

field of agriculture -0.209
AMD to RUB exchange rate -0.591
Increase in the prices of plant- 0.690
based products in RF '

Transportation costs -1.625

A significant impact on the volume of export of
agricultural products was revealed in terms of some of
the considered factors, that are presented in Table 2.
However, in addition to being significant, the size and
sign of the coefficients are also important. Thus, for ex-
ample, the impact of government support programs in

Summary of the assessment of the effects of individual factors on the export volume of agricultural products

The stationarity of the variables was evaluated us-
ing statistical tests (Augmented Dickey-Fuller, Phil-
lips-Perron, KPSS), which showed that the indicators
are not stationary in levels. Therefore, in the regression
analysis, the year-on-year growth rates were used.

Specifically, the following factors have been con-
sidered as factors affecting the export of agricultural
products and the added value of the agricultural sector:

e Armenian GDP growth

e Loans to agricultural sector

e Government expenditure in the field of agri-
culture

e Growth of the real GDP of the Russian Feder-
ation

e Transportation costs

e Prices of agricultural products in RA (includ-
ing prices of individual products of plant and animal
origin)

e Prices of agricultural products in the Russian
Federation (including prices of individual plant and an-
imal products)

e The real effective exchange rate

e Nominal effective exchange rate

e The nominal exchange rate of the Armenian
dram against the US dollar

e The nominal exchange rate of the Armenian
dram against the Russian ruble

Table 2 presents the results of the assessment of
the effects of the aforementioned factors on the export
volumes of agricultural products of RA. However, in
the table included only those factors, which effects on
agricultural exports is statistically significant. In other
words, within the framework of the research, the effects
of all indicators on export volumes were evaluated, but
for most of the correlation was not significant. The es-
timation was performed up to 8 lags for each variable.

Table 2.

-2 -2.108 0.040 0.082 2009-2021
0 -1.926 0.059 0.062 2008-2021
0 2.115 0.040 0.096 2011-2021
0 -2.710 0.009 0.120 2008-2021

the field of agriculture on the export of agricultural
products is negative, which means that the increase in
expenditures of the state budget in this field leads to a
decrease in the export of agricultural products after two
quarters. This result can be explained by the fact that
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the increase in spending in the agricultural sector oc-
curred in unfavourable years when the government pro-
vided compensation to farmers for crop losses due to
weather or other problems. The rest of the factors pre-
sented in Table 2 have the more logical interconnec-
tions and have a significant impact on the export of ag-
ricultural products. As mentioned, the presented coeffi-
cients were obtained as a result of two-dimensional
regressions, and to check the unbiasedness of the coef-
ficients, a multivariate regression equation was created,
where the effects of the mentioned factors on the export
of agricultural products were estimated in one equation
in the following way:
Exp/°" = B,GDPFS + B,PF"S + B.Try + BuG.,
+ B:RUB; + ¢

where, Exp;?" is the increase in the volume of ex-
port of agricultural products, GD P*S The real growth
of the Russian GDP is, PR*S The increase in the prices
of vegetable products in the Russian Federation, Tr; is
the transportation costs, G,-, budget expenditures on
agriculture sector in Armenia (“t-2” means that expend-
itures affect after two quarters) and RU B, is the change
in the exchange rate of the AMD against the RUB (in-
crease means appreciation): B, - S5 coefficients that
characterize the size and direction of the influence of
the factors included in the equation on the dependent
variable (Exp;?").

The above formula will look like this after estima-
tion using least squares method:

Expf" = 2.22 * GDPF*S + 0.52 * PR% — 1.728 * Tr, — 0.01 * G*% — 0.74 * RUB,
(3.394)*** (2.072)*** (-3.142)*** (-0.108) (-2.777)**

The obtained results are quite close to the individ-
ual estimates of the factors, which indicates that the co-
efficients obtained by bivariate regression are stable.
However, the extent and significance of the impact of
some important factors varies. In particular, in the case
of evaluating through bivariate regression, it turns out
that the increase in the government expenses in agricul-
tural sector has a negative effect on the volume of prod-
uct exports. Meanwhile, when other factors explaining
the growth of agricultural output are included in the
equation, the impact of budget expenditures becomes
insignificant. From this it can be concluded that the in-
crease of state budget expenses does not have a signif-
icant effect on the growth of agricultural exports, there-
fore it is also not significant from the point of view of
competitiveness.

Another indicator, that has different coefficients in
bivariate and multivariate regression, is the growth of
the real GDP of the Russian Federation. In the case of
bivariate regression, it does not have a significant im-
pact on the growth of export of agricultural products.
This may be due to the fact that the real GDP of the
Russian Federation explains a very small part of the
variation in the export of agricultural products, and
without the inclusion of other factors, the model fails to
reveal the existing relationship. However, in the case of
adding additional factors, the influence of the real GDP
of the Russia becomes significant, having a signifi-
cantly high coefficient. It is logical, taking into account
the size of the Russian economy compared to the vol-
ume of export of agricultural products of the Republic
of Armenia

In general, we can note that there are not many
factors that have a significant impact on the export of
agricultural products. Two of them, the growth of the
real GDP of Russia and the prices in foreign market
should be considered as exogenous factors, while the
prices of transportation in Armenia and the exchange
rate of the AMD against RUB are to some extent influ-
enced by state policy and have a significant impact on

1 The evaluations carried out under conditions of different
transformations of time series, as well as different lags.

the agricultural export. Therefore, in order to increase
competitiveness, it is necessary to make efforts to im-
prove these factors

Assessment of the impact of macroeconomic
factors on the agricultural output

For a more comprehensive analysis of the factors
affecting agriculture, this study also assesses the effects
of various factors on the value added of agriculture. As
can be seen from the data in Figure 1, the agricultural
sector has been in continuous decline in recent years,
and it is unnecessary to identify the macroeconomic
factors that in some extent can explain this decline.

With that aim, the same factors that was used to
analyse the agricultural export dynamics, also were
used for agricultural output analysis. Table 3 presents
the results of the assessment of the factors that have a
significant impact on the dynamics in the agricultural
sector. The effects of the remaining factors were also
assessed, but no significant relationship was identified
under any specification®.

According to the estimation results, the increase of
the RA GDP, the increase in the prices of agricultural
products in the RA, the increase in the prices of agri-
cultural products in the Russian Federation, and the in-
crease in government expenditures in the field of agri-
culture have a significant impact on the added value of
the agricultural sector. It should be noted that the influ-
ence of government spending in the agricultural sector
in this case also has a negative sign. However, as in the
previous case, the coefficient and significance of the ef-
fect of government spending is not maintained in the
case of adding other variables to the model. It is note-
worthy that the increase in the prices of agricultural
products of Russia has a significant impact on both ag-
ricultural production and export indicators.

Table 3.

Summary of the assessment of the effects of mac-

roeconomic factors on the volumes of agricultural out-
put
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Real GDP growth in Armenia 0.556
Real GDP growth in Russia 0.664
Government expenditure in the

- . -0.052
field of agriculture

The increase in prices of agricul- 0.379
tural products

Increase in prices of agricultural 0.266

products in Russia

Conclusions

To sum up, we can note that in the conditions of
the continuous decrease in the volume of the agricul-
tural sector in recent years, a significant increase in the
export of agricultural products was recorded, mainly to
the Russian market. At the same time, the export
growth rate has significantly exceeded the growth rate
of the Russian economy. The agricultural exports/out-
put ratio has significantly increased. At the same time,
the volumes of import of agricultural products also in-
creased, as a result of which the volume of net exports
remained almost at the same level, on average around -
200 to -300 million US dollars. It means that although
the competitiveness of products has increased in for-
eign markets, it still does not succeed in crowding out
imported products in the domestic market.

Among the macroeconomic factors, the change in
prices of agricultural products is essential for both ex-
port and output volumes. Therefore, it can be concluded
that the price factors are of greater importance for the
development of agriculture, which should be the basis
for the development of efficient state agricultural pol-
icy measures. We can also highlight the importance of
freight costs for product export, as well as the signifi-
cant impact of the AMD exchange rate against the
RUB. These factors, compared to other macroeconomic
factors, have a greater impact on the competitiveness of
agricultural products, and therefore on export volumes,
which means that state policy measures should include
provisions aimed at improving these factors. Of course,
the exchange rate in not in direct influence of govern-
ment policy, however, other price factors like transpor-
tation costs can be affected by various policy tools (for
example by subsidies), increasing the competitiveness
of agricultural products.
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AHOTALIA

VY cydacHOMy CBITi iHBECTHLIHHA JisUTbHICTh € OJHUM 3 HAiOULIbII BaXKJIMBHUX aCHEKTiB (DYHKIIOHYBaHHS
Oynp-sKOro cy0’€eKTa rocrnoaproBanHs. [HBeCTyBaHHS B 3HAUHIH Mipi BU3HAYa€ EKOHOMIYHE 3pOCTaHHS HE JIUIIe
OKpeMUX MIiATPHEMCTB Ta OpTaHizallil, a Jep>KaBy B ILIIOMY, CIIPHSIE MiABUIICHHIO PIBHS 3aifHATOCTI HACEICHHS,
a TaKOXK CKJIAJIA€ ICTOTHUHN €JIEMEHT, Ha IKOMY IPYHTY€EThCS €KOHOMIYHUI PO3BUTOK CyCHIBCTBA. [HBECTHIIIHHA
ISUTBHICTH € 00’ €KTOM JOCHTIKeHHS 0araTboX BITYM3HAHUX Ta 3aKOPIOHHUX BUCHHX, ajie 0arato acIeKTiB MOT-
peOyIOTh MOAATBIIOTO AOCTiKEHHS. Tak, Uit popMyBaHHS €(EKTHBHOI CTpATETil Ta MEXaHI3MiB 3aTydeHHS MPs-
MUX IHBECTHIIIHl HEOOXiTHO MMOCTIHHO MPOBOIUTH MOHITOPHHT CYYaCHOTO CTaHy 1HBECTHIIHHOI JisSUTBHOCTI B YK-
paiHi sIK B IIIIOMY, TaKk Ha PiBHI OKPEeMHX pPeTiOHaX Ta IiJIPHUEMCTB.

ABSTRACT

In today's world, investment activity is one of the most important aspects of the functioning of any business
entity. Investment largely determines the economic growth not only of individual enterprises and organizations,
but of the state as a whole, contributes to increasing the level of employment of the population, and is also an
essential element on which the economic development of society is based. Investment activity is the object of
research by many domestic and foreign scientists, but many aspects require further research. Thus, in order to form
an effective strategy and mechanisms for attracting direct investment, it is necessary to constantly monitor the
current state of investment activity in Ukraine both as a whole and at the level of individual regions and enterprises.

Kuro4oBi ciioBa: mipsMi iHO3eMHI iHBECTHIIIT, iIHBECTHIIHHI TOTOKH, AMHAMIKA, IHBECTOPH, IPOTPaMH PO3BHU-

1KY, THK.

Keywords: foreign direct investments, investment flows, dynamics, investors, development programs, TC.

IMocranoBka npodjemu. HeoOXiqHOIO yMOBOIO
PO3BUTKY €KOHOMIKH Oy/b-5iKOi KpaiHU € BUCOKa iHBe-
CTHILI}{HA aKTUBHICTh. AHaJI3 PSIMUX 1HO3EMHHX 1HBe-
CTHIIl TIOBUHEH CIHMPATHCS Ha TNEBHY CTATHCTUYHY
6a3y Ta cyuacHi MeToau il 00poOku. Ha miit ocHOBI MO-
JKHa BUSBUTH OCHOBHI TEHJCHIII PO3BHUTKY IPSMEX
IHO3eMHUX 1HBECTHUIIH, ()aKTOPH, IO BILTMBAIOTH Ha iX
CTBOPCHHS, MPIOPUTETHI HANPSIMA TBOPCHHS 1HBECTHU-
LIMHUX [TOTOKIB.

AHaJni3 ocTaHHIX JocaigKeHs i myOaikanii. Po-
3BUTOK IHBECTHIIHHUX MPOLECIB 1 IX PEryioBaHHS 3
0OKy Jep>kaBW PO3TIBIIAIOTECS B €KOHOMIUHIN Teopii
SIK Y KJIACUYHIN, TaK 1 B KeHHCiaHChKOT KoHIemnii. Ma-
KPOEKOHOMIYHI acleKTH 1HBECTHUIIIN OyiIH JOCUTH TO-
BHO PO3KPUTI B TIPAISX BiIOMUX 3apyOiXKHIUX €KOHOMI-
criB: [l Keiinca, JIx.Knapka, A. Mapmaia, /. Pika-
pro, II. Camyenscona, A. Cwmira, I'. XaOnepa, P.
Xappopaa, Y. llapna i ix.

Merta crarTi. OCHOBHOIO METOXO CTATTI € CTaTUC-
TUYHUN aHalli3 NPSAMHUX 1HO3EMHHX IHBECTHLINHIN B
VYkpaiHi Ta HaTaHHS PEKOMEHAII I OO ITiIBUIICHHS
00CHTiB IHBECTYBaHHS.

Buxkag ocHoOBHOro MaTepiany gociaigxeHHs. B
JIMHAMIII OCTaHHIX POKIB MpOIleCH IiIodaizaiii, iHTe-
pHarrioHamizanii, yHidikamii Ha0yBarOTh Bce OUTBIIOTO

PO3MOBCIO/PKEHHSI Y CBITOBIH 1 HAllIOHAIBHIH SKOHOMI-
yHHUX cucTemax. OIHUM i3 HANpPsMIB iHTerparii BiTUU-
3HSHOT €KOHOMIKH Y MIKHAPOJHUI €KOHOMIYHHUIT 00-
HIUP € 3aJy4eHHs NMPSIMUX 1HO3EMHHX 1HBECTHIIH, 1110
B OCHOBHOMY 3/IHCHIOETHCS 3@ y4acTi TpaHCHAI[iOHA-
neHUX KommaHik (pami - THK). Otoxk aHami3 mO3UTHB-
HUX | HETAaTHBHUX CTOPIH IHBECTHIIIHOI HisSITBHOCTI
THK na tepuTopii Hamoi nepxaBu HabyBae Bce OLIb-
1101 aKTyaJbHOCTI, 110 1aCTh 3MOTY BHUTiJHO BUKOpHC-
TaTW HaJaHi epeBard, MiHIMi3yBaTH PU3UKHU Ta HEHT-
paiti3yBaTH HEJJONIKH TaKoi CIiBIpari.

CriBpoOITHAIITBO 1HO36MHHX iHBECTOPIB HA HAIIi-
OHAJIBHIN OCHOBI y TOprax Ha KOHIIecito 3a0e3nedye ra-
PaHTIiIO TOTO, IO TaKi HOCTYNKM OyIyTh Ha/laHi Haife-
(heKTUBHIMIOMY YY9aCHHUKY TOPTiB. MOMIINBICTH JUIA Bi-
TYU3HSAHUX MiATPHEMCTB Opatn KpEIUTH
Oe3rocepeIHbO B IHO3EMHUX OAHKIB 32 KOPJOHOM YH-
HUTbH BHUTIIHUH HATHCK HAa BITYM3HSAHI OAHKU 3 METOIO
3MEHIIEHHS BaPTOCTI CBOIX MOCIYT 1 PO3MINPEHHS Jia-
1a30HY TOCIYT, SIKi BOHH IIPONOHYIOTH [3].

HaBiTtp sIKIIO 1€ 3apa3 Tak HEe aKTyaJbHO Ul YK-
paiHu, ane 3Mora BiTYM3HSHUM IiANPUEMCTBAM 3ally-
YaTH KOIITH Ha MIXXKHAPOJIHUX PUHKAX KaIliTaly CIIOHY-
Ka€ IHCTUTYTH OHIOBOT'O PHHKY MOKPAITYBATH JisTh-
HICTb Ta MPUBAOJIMBICTh MiCIIEBUX PUHKIB KaIliTaly.
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BxameHHs mpsAMUX 1HO3eMHHX 1HBECTHINIH 3a Oi-
JBILIICTIO BU3HAYCHB, B MEPIIy Yepry o3Ha4yae JAO0BroO-
CTPOKOBE OTPUMaHHs NPUOYTKIB 1 3IHCHEHHS KOHT-
poJIro 3 00Ky iHO3EMHOTO 1HBECTOPA 32 00’ EKTOM 1HBE-
CTyBaHHSI.

[Ipsimi iHBecTHINT € OCHOBHHM CIIOCOOOM CTBO-
perns THK B YkpaiHi Ta cBiTi, yepe3 Te BigoMi mpo-
LECH MOXIIUBO 1 JIOIIILHO aHAJi3yBaTH SK B3a€EMO-
OB’ s13aHi Ta B3a€MOOOYMOBJICHI ABUINA. (IUB. puc. 1)

50000

)

2017 m 2018

2019

2020 2021

Puc.1 Jlunamixa npsamux inozemnux insecmuyiti 6 Yrpaini 2017-2021 poxu [7]

Xin migBUIIeHHs 00CATiB MPAMUX IHO3EMHUX iH-
BECTHIIN B eKOHOMIKY Ykpainu B quHaMini 2017-2021
POKIB He BiIOyBaBCs piBHOMIPHO, IEPCOHATBHO CTPIM-
Kuil BincoTok BkianeHb 3 2017 poky no 2018 mocty-
MOBO YMOBUILHIOETHCA, a y 2020-2021 pokax s Bix-
MIHHICTh CTAHOBHUThH HAWHWKYE YUCIOBE 3HAUCHHS [7].

Taxuii hakT MOSCHIOETHCS BILTHBOM 00’ €KTHBHUX
(dakTopiB, B TOMy 4YHCII ¥ HEUIOJABHIMHA KPHU30BHM
mporecaM 2020 poky (muB. Tabn. 1) ogHak icHye me
MOBHUM psaJ crienuivHuX 11t YKpaiHu 00CTaBUH, SIKi
BIUIMBAIOTh HA IMHAMIKY NMPSIMHUX 1HO3EMHHX 1HBECTH-
Liit.

Tabmmus 1
JuHaMika CTpYKTypH NPsIMUX 1HO3EMHHUX 1HBECTHLIII B €KOHOMIKY YKpaiHM 3a FOJIOBHUMH KpaiHaMH-iHBECTO-
pamu
Kpainu-inBecropu CraHoM Ha:
01.01.2017 01.01.2018 01.01.2019 01.01.2020 01.01.2021

Kimp 14,2 20,1 21,5 21,5 22,2
Himeuunna 26,5 20,1 17,9 16,5 15,8
Hinepnauau 7,0 8,5 8,9 10 10,5
ABcrpist 7,6 7,0 6,8 6,5 5,9
CILIA 6,7 4,9 4,1 3,5 2,7
Opaniis 3,9 3,5 3,4 4.1 53
SBrf)onyque KOPOJTiBC- 7.4 6.7 6.4 5.9 5.1

[ 22,1 24,2 25,8 25,3 24,9

Jlxepeno: CKIlajieHO aBTOPOM 3a JJaHUMHU [7]

VY 2017 pomi na Kinp ta bputanceki Bipriaceki
octpoBH npunano 71,4% 4ucToro 3pocTaHHS 00CATY
NpAMUX iHBeCTHIIH B YKpaiHi. [Xx BHECOK 3HM3UBCA 110
52,9% y 2018 poui. ITicns mouarky 30poitHOro KOHG}-
JKTY Hacammepexn ckopotwimcs imBectuiii 3 Kimpy,
OCKIIBKH O(IIOPH B OCHOBHOMY BHKOPHCTOBYBAJIHCS
JUTS IHBECTYBaHHS Ha CXOA1 Y KpaiHH, HOCTPaXIaIoMy
BiJl KOH(UIIKTY Ta eKOHOMIYHOT Kpu3u. [HO3eMHi iHBec-
TULIT € HaJ3BUYall BaXKJIMBHMH B TPOLIECI HAI[IOHAb-
HOi €KOHOMIKHM CTaHOBJICHHS Ta PO3BHUTOK, i YKpaiHa He
€ BHHSTKOM. BiacHMX iHBeCTHIIHHHUX 3aco0iB 3Hau-
HOIO Mipoto Opakye.

BpaxoByroun octaHHI oIl B KpaiHi — Taki SK I10-
JMITHYHI Ta €KOHOMIYHI MOTPSCIHHSA, BIMCHKOBI Iii Ta
anekcist Kpumy — iHBecTHLilHA aKTUBHICTh B YKpaiHi
3HM3WIACS. BiATIK 1HO3EMHOTO KariTainy 3 YKpalHCh-
KOT'O PHUHKY, & TaKOX 3MEHIIEHHS 0araThoX iHBECTH-
LifHIX TPOEKTIB CTAM MPUYUHOIO TEMep HEBTIIIHOI
peanbHOCTI.

Y nopiBHAHHI IpaMux iHBecTHHiH 3 Kinpy iHBec-
THUIT 3 IHOTNX KPaiH MOXYTh MiJaBaTUCS TOCTATHBO
HEe3HaYHUMH (UB. puc. 2)
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CnonyyeHe KOpoAiBCTBO
IHLWi

Kinp

Puc. 2 Jlunamika 3 inwux ocHOBHUX Odicepent ingecmuyiil

B ninomy B YkpaiHi € psia npo0iem, siki neper-
KOJDKAIOTh €()EKTUBHOMY 3aJIy4E€HHIO 1HO3eMHI 1HBeC-
tuil. 1li mpoGieMu BKIIIOYAIOTh TIEpepaxoBaHi HUKUYE
(hakTopu:

— HecTaOUIBHICTHh MOJATKOBOI ITOJNITHKH: 3HAY-
HUH BiJICOTOK i BUCOKHH PiBEHB OIIOIaTKyBaHHs M030a-
BJII€ KpaiHy KOHKYpPEHTHHX IIepeBar y Ipoleci 3aiy-
YeHHs IHO3EMHHUX 1HBECTHUIIIM;

— TIOJIITUYHA HECTAOUIbHICTh: 32 YMOB MOCTIiM-
HUX TOJITUYHHUX 3MiH 30BHIIIHLO IHBECTOpP OyIe Bij-
qyBaTH ce0Oe JOCTaTHLO HEBMEBHEHO. BibIl TOTO, BiH
He Oy/ie YCBIJIOMJIFOBATH L0 1€ 32 IOJIITHKa OyJie pea-
Ji30BaHa HOBOIO BIan010. OKpiM TOTO, «Ci1abka» Halli-
OHaJIbHAa €KOHOMIKa HETIOCTIIHO MOKe 3aIpOIIOHyBaTH
BUCOKHH 1 OYpXJIMBHI TOX1A AJIS CTaXKyBaHHS 1HBECTHU-
[ITHUX PU3UKIB;

— HEJOCKOHAJICTh 3aKOHOJABCTBA, IO IPOSB-
JSETHCS B HEIOCTATHIN MPaBOBil 3aXHIICHOCTI, B TPH-
BaJiif TIpOLIEAypi peecTparii Ta OTpUMAaHHSI HEOOXis-
HHX cepTH(IKaTIB, y pa3i BiICYTHOCTI e()eKTHUBHUI Me-
XaHi3M MIPAaBOBOTO 3aXHCTY 1HO3EMHHX iHBECTOPIB Bif
HE3aKOHHUX MapTHEpiB Ta OOP)KHUKHU. SKpa3 1i yMOBH
MPU3BEIH JI0 IOSIBH 0araThOX IOTY)KHUX 1HO3EMHHX
KOMIIaHiH, 0 BUIIUIN 3 YKPAiHCHKOT'O PUHKY;

— HeCTaya CUCTEMH OLIHKH IHBECTHUI[IHHOIO KIi-
Mary B KpaiHi Ta ii OKpeMuX perioHis;

— MHuTHI O6ap'epu: HE3ro/1a 3 MUTHUMH OpraHaMH
IpY BU3HA4YEHHI CHIOCO0y HapaxyBaHHS aKIU3iB, MHT-
HHX 300piB Ta MUTHO{ BapTOCTi TOBapiB, a TAKOX KUJIb-
KaJIeHHI 3aTPUMKH JIOCTaBKH Ta BUCOKI CTaBKU iMITOp-
THHUX MUT 32 KOPJOHOM NPUILUIMB iHBECTHLI B YKpa-
iHy;

— HEpPO3BHHEHICTH PHHKOBOI iHPPACTPYKTYypH
MDKHapoAHOTO Oi3Hecy B YKpaiHi: oguH 3 (akTopiB,
mo oOMeXye 3pOCTaHHS MPHUTOKY 1HO3EMHOTO Karli-
Taly, € HecTada KBaJi(ikariifHIX KOHCYJIbTaHTIB, ay-
JUTOPIB Ta EKCIEPTIB;

— BHUCOKWH piBeHb iHILIT B YKpaiHi;

— HCEHaAIHHWIA OAHKIBCHKUU PEXHUM: BITUYM3HSIHI
JUJIEpH BTPATHIIM JOBIpY 3axiHUX Oi3HECMEHIB, Tak
caMo JIOBipy yKpaiHCHKOTO HAaCEIICHHS;

—  JIedinuT epeKTUBHOI CHCTEMH CTPaXyBaHHS.

B cyuwacHiit YkpaiHi, 10 mepeniky raiy3eid BXo-
IWUTh chepa BUCOKHX TEXHOJIOTiH, arpapHa raixy3b Ma-
mmHOOymyBaHHsA, IT-ramy3p, eHepreTuka Ta HadTa i
ra3 nNpoMHucioBicTh. Po3poOka Ta edexTHBHA peaiza-
1isl PO30pOT cTparerii 3aIy4eHHs! iIHO3eMHUX 1HBECTH-
it y ui cepu cnpusiTuMe NOAaNBIIOMY BiTHOBICHHIO
1 IHIIMX CEKTOPiB. BBeeHHs BHUIlle3ralaHuX CIOCO0iB
JI0 TiJBHIIEHHS PIBHS IHBECTHLIHHOT MPUBaOIMBOCTI
VYkpainu npusBejie 10 MPUILIMBY 1HO3EMHUX 1HBECTH-
il 1, K HACTINOK, CIPUSAIOTH YCIIIIHOMY PO3BHUTKY
VYKpainu HapoAHE TrocrnoaapcTno [S].

OCHOBHUMH TEHJCHIISIMU, IO XapaKTepH3yIOTh
3IIACHEHHS MPSIMHUX IHO3EMHUX IHBECTHIIH B €KOHO-
MiKy YKpaiHu, BUCTYIAIOTh:

1) HamxomKeHHst OUIBIIOCTI IHBECTHIIIN 13 KpaiH
€C;

2) iuBecTyBaHHs Kot Kpainamu €C y BUCOKO-
peHTabenbHI Taly3i €KOHOMIKH, SIKi JTAlOTh IIBUIKI
npuOyTKH, a came: B TOPTOBENbHIH CyKyMHOCTI, ¢ap-
MAaIeBTHYHY [IPOMHUCIIOBICTh, (piHAHCOBY chepy. B Ta-
KOMY pa3i iHBECTyBaHHS B €KOHOMIKY IepeBaXxHO] Oi-
JIBIIOCTI KpaiH, 371HCHIOETHCS B OCHOBHOMY 32 TaKHMMH
HaTpsMaM¥ SK iHHOBAIllii, HAYKOBO-IOCTIIHA Tpans i
J00yBHA IIPOMHCIIOBICTS;

3) 3mificHeHHS MPSAMUX 1HO3EMHUX IHBECTHILIH Y
HaWOUTBII BasKJIMBI JUIsl YKPaiHCHKOT €EKOHOMIKH Tairy3i
KpaiHaMu, SKi CJIaBHO 3HaloMi 31 crennudikoro eKOHO-
MIYHOI'O, COIIaJbHOI0 1 IMOJITHYHOTO JKHUTTS HAIIOl
JIepIKaBH;

4) HemocTaTHIH PO3MIp HAAXOKEHHS IHO3EM-
HOTO KamiTaxy B YKpaiHy y GpopMi npsSMHX iHBECTHIIH.
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Tabmums 2

ITo3uTHBHI Ta HETATUBHI TEHCHIIIT 301IbIICHHS MPSIMUX iHO3eMHUX iHBECTHUIH 1 po3BuTKY THK B Vipaini

IlepeBaru:

Henomixn:

1. THK 3nilicHIOrOTh (piHAHCYBaHHS OUTBIIIOCTI CBITO-
BHX 1HHOBAIIIH.

1. Tlpuiimaroda kpaiHa HE OTPUMYE BIIKPUTOTO JTOC-
TYyIy 0 iHHOBAIIMHUX MPOEKTIB, OCKIIbBKA OCHOBHE
BHPOOHUIITBO 30CEPEIKYETHCS Y MAaTepUHCHKIN Kpa-
iHI.

2. Po3BuBaeThCs 310pOBa KOHKYPEHIiSt M)XK BUPOOHU-
KaMHU 3 Pi3HUX KpPaiH, BiI0YBa€ThCsI 3aTI03UICHHS MiXK-
HapOJHOTO JAOCBIY.

2. bimemricts THK cTBOPIOIOTHCS 32 paxXyHOK 3JIATTS i
MOTJIMHAHHS BITYM3HSHUX MiANPHEMCTB, TOMY BOHH
HE MalOTh JOCTATHBOI KIAIBKOCTI BIIbHUX KOILUTIB IS
PO3BHUTKY BUPOOHHIITBA.

3. 3MiACHIOETHCS KOHIICHTpAIlS KamiTany, IO Jae
3MOT'Y PO3IIMPIOBATH BUPOOHUIITBO 1 MOJICPHI3yBaTU
Horo.

3.V GinplIocti BUNIAKIB MOIEPHI3aLlisl HE CTOCYEThCS
OCHOBHHMX (OHIB MIANMPUEMCTBA, a JIUIIC MOKpa-
IICHHS BIACTUBOCTCH TOBApy 1 PO3UIMPEHHS PUHKIB
30yTy MPOAYKILI.

4. THK cTBOprOIOTH po0OO0Ui MicCIls, HAIAIOTh SKICHE
CoIliaJIbHE Ta MEAWYHE 3a0€3MCUCHHS PAIliBHUKAM.

4. THK HemiagHO BUKOPUCTOBYIOTh PECYPCH.

5. BUKOPUCTOBYIOTBCS TIEPEIOBI JTOCATHCHHS MCHE-
JDKMEHTY, 1110 3Ha4HO 30UIBIIYE NMPOAYKTUBHICTh Ha
TaKWX MiANIPUEMCTBAX TOPIBHSIHO 3 BITYM3HIHAMH, Bi-
JO0yBa€eThCs picT KBaidikallii poOITHHKIB.

5. 3acTOCOBYIOTHCS 3aCTapiiIi TEXHOJIOTI].

B VkpaiHi ciocTepiraeTsCs 9iTKe MparHeHHs He-
CTadi MPSAMHUX 1HO3EMHUX IHBECTHIIIH pa30M 3 yIIOBLIIb-
HEeHHSIM TeMny ix 30utemenHs. [IpuanHamu Takoi He-
CTadi BUCTYIIAIOTh HEOCKOHATICTh 3aKOHOIaBUOi 0a3u
IIOA0 PETYJIOBaHHA MiAMPUEMHHUIBKOI TisTBHOCTI Ta
MEPEIIKOAY aMIHICTPATUBHOTO Xapakrepy [8].

TTo3uTHBHI HACIIAKM IHBECTULINHOI MisUIBHOCTI
THK B YkpaiHi cynpoBoKyOThCsl OaraTbMa HeraTHs-
HUMH TEHJCHIISMH, TAaKUMHU 5K HEllaJHa eKCILIyarTa-
1isl pecypciB, BiIMUBaHHS KOIUTIB Ta IMOTJIMHAHHS BiT-
YM3HSAHUX MEHII KOHKYPEHTOCHPOMOXKHUX MiJIPH-
eMcTB. Uepes Te pa3oM 31 CTBOPEHHSIM CIIPHUSTINBOTO
IHBeCTHIIHOTO KiIiMaTy it po3BuTKy THK, 30kpema
HEOOXIZTHO TPOBECTH MOKpAIIeHHs iH(QPacTpyKTypH
E€KOHOMIKH KpalHW, ITOJaTKOBOTO 3aKOHOJaBCTBa, (i-
HaHCOBO-KPEJUTHHX BITHOCHH, 110/100a€ TaKOX HOTYp-
OyBaTUCh PO 3aXUCT BIACHOTO BUPOOHHUKA.

B mpoueci cTBopeHHs NPHUBaOIMBHUX YMOB MJIsI
BKJIaJJaHHS IHO3EMHOTO KalliTaly BaKJIMBO TAKOXK IPHU-
JUTUTH yBary yHidikauii Ta B3a€MOY3ro/PKEHHIO 3aK0-
HOZIaBCTBa KpaiHU 3 MIXXHApOJIHMMHU HOPMaMH IIpaBa,
MPOBEICHHIO aKTUBHOT pOOOTH 3 peKIaMyBaHHs Ta iH-
(opmarii moJ0 iHBECTHLIHHOTO PUHKY YKpaiHH Ha
MDKHapOJIHOMY piBHI, BUOKPEMHUTH MNPIOPUTETHI Ha-
NpsSIMA €KOHOMIYHOI JisTBHOCTI, 10 OTPeOyIOTh He-
raifHUX KalliTaJOBKJIaJeHb (ray3i, OB’ 3aHi 3 pO3BH-
tkoM HTII B YkpaiHi, eKcriopToM TOTOBOI MPOyKIii,
CUIBCBKE TOCIIOIapCTBO) 1 MEHII BAXKIIMBHX cdep iHBe-
CTHUIIIHOI TisSTBHOCTI MiAPUEMCTB.

[Tpomo3utiii Mmoo CTUMYITIOBaHHS 1HBECTHUIIIHHOT
TiSTTHHOCTI Ta HACTAHHS YMOB JIJIS 301JIbIIIEHHS 00CSTIB
3UTy4eHHS iHO3€MHUX 1HBECTHUITIH:

1) miaroToBKa i MONMIMPEHHS 1HBECTUIIIMHUX TIPO-
MO3UIIIH MAPUEMCTB pi3HUX (opM BiIacHOCTI Ha iHBe-
CTHLIIHHOMY PHHKY;

2) CTBOPEHHSI CHCTEMHM IHCTHUTYLIH 1 MeXaHI3MiB,
1110 MOJIETIIYIOTh AisIbHICTh IHBECTOPIB B Y KpaiHi;

3) 3nilicHeHHs ckoopanHOBaHOI iH(popMaliiiHo-
MapKETHHI'OBOT TOJIITHKH, 110 CYTTEBO ITOKPAIIUTD iH-
BECTHUIlIiHE TIPUTATAHHSA Y KpaiH! Y CBITi;

4) peamizamisi IHBECTHLIHHUX MPOEKTIB 3a MPHH-
LUIIOM «€EAWHOTO BiKHAY.

BucHoBKM. BaknuBUM HampsMoM CaMOBIOCKO-
HAJICHHS 1HBECTHLIWHOI MisTIBHOCTI YKpaiHH € BHKO-
HaHHS TPOTPaM PO3BUTKY IHBECTHIIIHHOI IisSUIBHOCTI,
sIKe 1aCTh 3MOTY 3a0€3IIeUNTH 3aTyYeHHs IHBECTHUIIIN 3
METOI0 peastizailii iIHBECTUIIIHHUX MPOEKTIB, IO MPOii-
LIIM KOHKYPCHUIT BiOip i 3a0e3medars MpoLBiTaAHHS
0a30BHX Tally3ell eKOHOMIKH, 3pOCTaHHsI 00CsTy eKc-
HOPTY Ta 3aMileHHs] TOBAapiB KPUTHYHOTO IMIIOPTY,
BIIPOBAPKECHHSI BUCOKHX TEXHOJIOT1H, CTpaxyBaHHS poO-
3BUTKY PHHKOBOI iH(ppacTpyKTypH.
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AHOTALIA

[HHOBaNI}HA JISUIBHICT Y TOTEILHOMY CEKTOPI CHPSIMOBaHA HA CTBOPEHHS 1 BIPOBA/KEHHS HOBOBBEICHb.
[HHOBAIIISIMA MOYKHA BBa)KaTH IOSIBY €KOJIOTIYHUX TOTEIIB — 3aKJIAIB iHIyCTpil TOCTHHHOCTI, 0 MAKOTh 32 IIiJIb
MiHIMI3yBaTH CBiil BIUIMB Ha HABKOJIUIITHE CEPEIOBHIIE 3aBIISIKM CKOPOUEHHIO BUTPAT €HEPTii Ta iHIIHMX MPUPOJI-
HHUX pecypciB a0 BUKOPUCTAHHIO allbTEPHATUBHUX JDKEPET.

AKTyaJTbHUM TPEHIOM €KOHOMIYHO] JisUTHOCTI Cy0’ €KTIB TOCIIOIapIOBAHHS € €KOJIOTi3allisl, BiIIIOBIAHO yce
OiyTBII BarOMy pOJIb BiAirparoTh ekoiHoBallii. Lle crocyeTbes 1 TakuxX TpaAMIiiHUX BUIIB AiSTIBHOCTI, SIK TOTEIbHE
00CITyTOBYBaHHSI, €KOJIOTI3allisl IKUX € OHNUM 3 HaBOKIIUBIIINX HAPSAMiB iHHOBAI[IITHOTO PO3BHUTKY.

ABSTRACT

Innovative activity in the hotel sector is aimed at creating and implementing innovations. Innovations can be
considered the emergence of ecological hotels - establishments of the hospitality industry, which aim to minimize
their impact on the environment by reducing the consumption of energy and other natural resources or using alter-
native sources.

The actual trend of the economic activity of business entities is greening, accordingly, eco-innovations play
an increasingly important role. This also applies to such traditional types of activities as hotel service, the environ-
mentalization of which is one of the most important areas of innovative development.

KuouoBi ciioBa: cepa roCTHHHOCTI, €KOTOTENb, eKocaan0a, 3aco0r pO3MIIIIEHHS, €KOJIOTI3alls, T AMPUEM-
HUIbKA JTisSUTbHICTD, EKOJIOTIYHE TiATPHUEMHHIITBO.
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IMocranoBka mpoo6semu. CbOro/iHi B yMOBax iH-
TEHCUBHOTO PO3BUTKY IHAYCTpii TOCTUHHOCTI 3'ABJIS-
IOTHCSI HOBI TIOCJIYTH Ta TEXHOJIOTI, a iX riobami3aris
TOCTPO CTaBHUTh IUTAHHS KOHKYPEHTOCIPOMOXHOCTI
YKpaTHCHKUX IIIPHEMCTB, SIKi Haal0Th TaKi HOCIYTH.
Sk Tanmy3p eKOHOMIKH, YKpalHCHKHH TOTENBHIUM Oi3HEC
Mae geaii OlTbIne OpieHTyBaTHCS Ha IOTpeOH Ta iHTe-
pecH CIOXHUBaYiB.

Jnst mocATHEHHA pe3yibTaTy y MpPOIECi eKo-
jorizamii rorenpHOI cdepr HEOOXimHO 3a0e3meUuTH
YMOBH CTQJIOT'0 PO3BUTKY ISl YKpaiHH, 30KpeMa 11010~
JIaHHA OIZHOCTI, 3a0e3IeYeHHsT YUCTOI0 BOLOIO Ta Ha-
JIOKHUMH CaHITApHUMHU YMOBaMH, JTOCTYIHICTh YHCTOT
CHeprii, BIAMOBIAAIbHE CIOXHUBAHHS Ta BUPOOHHUIITBO
Ta 3aXMCT 1 BIJTHOBJIEHHs eKocucTeM. Hein’eMHOIO
CKJIQIOBOIO €KOJIOTi3allil SBISETHCS KOPIOpATHBHA
colianbHa BiAMOBINATBHICTE 32 MPSIMHAN 1 OTIOCEPEaKO-
BaHW{ BIUIMB MiJANPHEMCTB Ha EKOHOMIYHY, €KO-
JIOTIYHY Ta COMiaJbHy CHCTCMH.

AHaJii3 OCTAaHHIX J0CTiKeHb i myOJikauii. [{o-
CIIDKEHHIO CYyYacHHUX TEHICHIIN PO3BHUTKY IHAYCTpil
TOCTHHHOCTI TIPUCBAYEHO Mpalli TAKUX BITYM3HIHHUX Ta
3aKOPJOHHUX aBTODIB, sk: A.O. J{aBunosa, B.M. 3aii-
uesa, 0.0. JIynuy, O.0. 3enenxo, I'.B. fosrans, M. I1.
Manbcbka, B. Jlerpann, @. CnoyH, [x. C. Uen. Cepen
BITUM3HSHUX HayKOBIIB mnpoOiemi ceprtudikamii Ta
(YHKI[IOHYBaHHS €KO-TOTeNiB npucsstyeHi mpani C.M.
Kypasnboroi, O.M. /laHinoBo1 Ta iHIITHX.

BupinenHsi HeBupilleHUX paHillle YaCTHH 3a-
rajabHoi mpoOjemu. CyyacHM CTaH PpO3BUTKY
MATIPHEMCTB 1HIYCTPIii TOCTHHHOCTI PO3BUBAETHCS i
BIUTMBOM O€3J1i4 30BHIITHIX Ta BHYTPIMIHIX (haKTOPiB,
1110 HETaTHBHO BIUIMBAIOTh Ha SIKICHE 00CITyrOByBaHHS
cnoxuBayiB. Ha chOrofHi HEe MOCTATHBO MPHILICHO
yBark 100 PO3BUTKY €KO-TOTEJIB Ta YMOB IXHBOTO
(YHKI[IOHYBaHHSI B TEpiojl KpHU3 CHPUYUHEHUX Pi3-
HUMH CUTYallisMH, 30KpeMa MaHeMii Ta BiliHu.

®opmya0BaHHA Hijeil cTaTTi (MOCTAaHOBKA 3a-
BIaHHA). MeTOoI0 CTaTTi € TEOPETUUHE OOTPYHTYBaHHS
Ta aHaJi3 OCHOBHUX ACIEKTIB BIPOBAKEHHS €KO-iH-
HOBAIlil Y PO3BUTOK MiJIPHUEMCTB iHIYCTpii TOCTHH-
HOCTI.

Bukisiag oCHOBHOIO marepiajy I0CJiIKeHHS.
Exomnorizanist rorensHoi cdepu nepeabauvae IOTpU-
MaHHs npuHOUNiB [mo6amsHOTO HoroBopy OOH mpo
CHOpPUSHHS 3amo0iraHHIO HETaTHBHOTO BIUIMBY Ha
30BHIIIIHE CEPEIOBUINE, BXKUBAHHS 1HIIIATHUB, CIIPSIMO-
BaHMX Ha ITOCHJIEHHS BIAIOBIZAJBHOCTI 3a CTaH JOB-
KIiJUJIs1, CIIPUSTHHSL PO3BUTKY Ta OIIMPEHHIO EKOJIOTIYHO
YUCTHUX TEXHOJIOT1H.

Cucrema ekosoriuHoi ceptudikanii B Ykpaini no-
Yajia pO3BUBATUCS HEAABHO. Y NeEpIly Yepry Le MOoB'sa-
3aHO 3 MiIIMCaHHAM YTO/H PO acollialliro 3 €Bponei-
cekuM Coro3oM, ane mie 1o Iiiei momii YkpaiHa Bike
MaJla JJOCBi/l y BIIPOBa/PKEHHI Ta IOIYJISpH3alii eKo-
ceptudikanii. YkpaiHa rnepIior Ha MOCTpaITHCEKOMY
MIPOCTOPI IOYaja PO3BUBATH CHCTEMY €KOJIOTIdHOI cep-
TH(IKAaIi Ta MapKyBaHHS, KEPYIOUHCh MI>KHAPOIHAMH
cragmaptamu cepii ISO 14000 Tta yBiinuia 10 ckiIamy

Global Ecolabelling Network ta rapmonizyBamna 43
€KOJIOTIYHI CTaH/IapTH Ha TOBApPH I10 MOCIYTH.

ono BITYM3HSHUX TOTEJIBHUX IIIPHEMCTB, TO
X EKOJIOTIYHI JIeKIapalii MOXyTh OYTH HiATBEPKEHI
JIBOMa CIIoco0aMu.

[Nepmmii — e BiAMOBIMHICTE BUMOTaM €KOJIOTid-
Horo cranaapty COY OEM 08.002.30.059 «Ilociyrn
3 THMYacoBOTO poO3MilmeHHs (TmpokuBaHHS). EKo-
JIOTiYHI KpHTepii», SKAH BIAMOBimAE MiKHAPOIHOMY
craagapty ISO 14024 «Environmental labels and dec-
larations — Type I environmental labelling — Principles
and procedures». AKpeAUTOBaHMM OpPIraHOM CEpPTH-
¢ikarii Ha BigmoBiaHicTh [SO 14024 € BeeykpaiHcbka
rpoMa/ichka opranizanis « Kupa manera». Haxanb, 3a
odiifiHMMKU aHUMU i€l opraHizauii OAHE BITUU3-
HSIHE rOTeNIbHE MiANPUEMCTBO HE 3aJeKJIapyBali CBOIX
eKOJIOTIYHUX TiepeBar [6].

Jpyrum crmocoOoM MiATBEPIKCHHS EKOJIOTid-
HOCTI TOTEIBHHX IiIPUEMCTB € cepTU(IKaIlis 3a mpo-
rpamoro Green Key, 3a opiliifHIMEU JaHUMH SIKOT JTUIIIE
9 BITYM3HSIHHUX TOTEIBHUX IIJIPHEMCTB OTPUMAIH
exoceptudikar [§8].

[HHOBAIIHHUMU TPEHIAMH B CY4aCHOMY TOTEJb-
HOMY Oi3Heci MOXYTb OYTH BHKOPHUCTAaHHS €KO-
JIOTIYHHMX 1HHOBAaUiHMX Ta i1H(OPMALIHUX TEXHO-
JIOTi{, BIOPOBAKEHHS! MYJIbTUMEIIHHUX TEXHOJIOTIH,
PO3BUTOK €JeKTpOHHOT kKomepuii [7].

Exomori3amis TOTENPHUX MiJIPUEMCTB  Ma€
OimpIle TIepeBar HiX HEIOJNIKIB, a TPaMOTHa EKo-
JIOTiYHA TIOJITHKA B TOTENAX Ta 3ac00aX pO3MIIICHHS
CHpHUSATHME €KOHOMIi KomTiB. Peaizamis mporpamu mo
CTBOPEHHIO EKOJIOTIYHOT'O TOTEJIHHOTO ITPOAYKTY TIIe-
pendavae po3poOJIEHHS CTpaTerii MOCTYIOBOIO 3MEH-
IIEHHS NIKIJUIMBOT Ji1 mignpreMcTBa Ha NOBKis. Taka
cTparerisi NOBMHHA INepen0adynTH psiji ePEeKTUBHHX
€KOJIOTIYHUX 3aXO[iB, SIKI HAIJIEHI Ha 3MiHy TEXHO-
JIOTIYHOTO TPOLECy HaJaHHS TOTEJIbHOI IOCIYyTrH Ta
(GYHKIIOHYBaHHS TEBHUX CTPYKTYp TOTEIIBHOTO
HiIIPUEMCTBA.

JIJIsL eKOJIOTIYHOTO TOTENI, 5K 1 I OyAb-IKOTO
IHIIOTO 3ac00y PO3MIIIEHHS, BXKIUBUM € KOM(OPT Ta
Oesrieka rocreif. [lepmr 3a Bce 1€ 3aeXuTh Bijl CTaHy
TIOBITPs y 3ac00i po3mimenHs. Haiikpauim Bapiantom
JUISL IBOTO MOJKE OyTH LIEHTpaji30BaHE BaKyyMHE IH-
JIONPUOUpPAHHS 3a JIOTIOMOTOI0 CHUCTEMH IHJIOBHIA-
JieHHs. 111 cuctema craja 1e OJHIEK0 IHHOBALIE JIJIs
yKpaincekoro puHKy, xo4a y CIIIA ta Kanaxi BOymo-
BaHI MIJIOCMOKH BXX€ CTaJi HOPMOIO i BUKOPHUCTOBY-
IOThCS y OITBIIOCTI TOTEIIB TaK CaMO SIK BOJIOTIPOBII.

Exosoriuna AisuTbHICT TOTEIO TPYHTYETHCS Ha
JBaHA/AINITH OCHOBHHMX KpHUTEpisX, po3poOiIeHnx
MDKHAPOIHUM KOMITETOM. Takox 10 Mi>KHApOTHOT CH-
CTEMH OLIHKM HAI[lOHAJbHUM IPEACTaBHUKOM Yy
KOKHIHA KpaiHi JOJAIOThCS HAIlOHAJNBHI KPUTEPii, sKi
BPaxOBYIOTh MiCII€BI OCOOJIMBOCTI, ajle HE TIOBHHHI Cy-
MIePeUUTH MDKHApOJHUM craHnapraM. CbOroHi came
Green Key 3aiiMaeThcsi HaaKTUBHIIIE €KOJOTIYHOIO
ceprudikalliero manmpueMCcTB roteiabHoro 144 rocmo-
JapcTBa B YKpaiHi.
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Jlo OCHOBHHX TOKAa3HHWKIB, SIKi XapaKTepU3YIOTh
€KOJIOTIYHICTh TMIANPHUEMCTB TOTEIBHOTO TOCIOAap-
CTBa, BITHOCATb:

— CIIOXKHMBAHHS BOJAM;

— CIIOXKMBAHHS €HEprii;

— arMoc(epHi BUKHIY, CIPHUYMHCHI CIIOKUBAaH-
HSIM €Hepril;

— BUKOPHCTAHHS NPUPOIAHUX pecypciB (BIUIMB HA
JOBKUIIS, CIIPUIMHEHUI 00CSITOM CIIOKHUTOTO Tarepy,
KaHIEIPCHKOTO MpHiaasd, MUMHAX 3aco0iB, o0Omas-
HaHHA Ta IHITUX MaTepiaiiB; CTPYKTYpa BUKOPUCTAHHS
BiTHOBJTIOBAaHHUX/HEBiTHOBIIOBAHUX PECYPCiB, BUKOPH-
CTaHHSM CHPOBUHH);

— BIUIMB XIMIYHUX 3aco0iB Ha JOBKLUISA Ta 310-
pOB's;

— BUKHUIU J10 atMochepu;

— BUKHJH Y BOIY;

— 00cHr BigXomiB;

— TIOXKEeXI, aBapii Ta iHII HAJA3BUYANHI CUTYAIIIT;

— BIUTUB TPAHCIIOPTY Ha JOBKi/LIA [1].

IIle omHUM BaXXTUBUM Ta OE3MEYHMM BHIIOM 3a-
co0iB pO3MIIIEHHS € CITBCHKI 3eIeHI cannuoOH, sIKi KOpH-
CTYIOTBHCS BEJIMKUM ITOTIUTOM cepef] TypucTiB. Ocobmnn-
BOI MOITYJISIPHOCTI BOHM HaOYIH B NIepiof] KpU3H Ta IaH-
nemii COVID-19. Po3Burok mianpueMHUNTBA Y cdepi
CUIBCBHKOTO 3€JICHOT0 TYpH3My B YKpaiHi Jejalti aKTHB-
Hillle TIEPETBOPIOETHCS B KOHKYPEHTOCIIPOMOKHUIT BH]
€KOHOMIYHOI JISUTBHOCTI 1 3JIMCHIOEThCS 32 TaKUMH
HarpsMaMH: OpraHi3alisi TYpUCTUYHHX CIJIbCHKUX ar-
pocaanb; OpeH/Ia JKUTIIA B €KOJIOTIYHO YHCTIH CIIbCh-
Kilf MiCIIEBOCTI; HaJaHHS TOCIYT XapdyBaHHS Ta iHIIII
[3,c.112]

Criix 3a3HaYUTH, IO KATIOBI OYIMHKH Camud-
HOTO THITy Ta iHIIE KUTJIIO, IK€ BUKOPUCTOBYETHCS IS
HaJaHHS IOCIYr 3 THMYAacOBOTO DO3MILICHHS, Ma€
BIJINIOBIZaTH: BUMOTaM JIep)KaBHUAX OYy[iBEIEHUX HOPM
il yac MPOEKTyBaHHsS Ta OyayBaHHs; BUMoram Oe3-
MeKH TEeXHIYHOI ekcIulyaranii OyJuHKIB, cropyn i
yCTaTKyBaHHS, BCTAHOBJIIEHUM HOPMATHBHHMH JOKY-
MEHTaMH; BUMOT'aM, L0 I'apaHTYIOTh OcoOucTy Oe3-
MEeKy TYPHUCTIB 1 30epeKeHICTh IXHhOTO MaiiHa. 3 Me-
TOIO MiJIBUIIEHHS SKOCTI Ta Oe3leku mociuyr y cdepi
C3T, cnpusHHS CIIOKHBa4aM y CBiIOMOMY BHOODI Ty-
puctuaanx mocayr, ['O «Crinka cupusHHS PO3BUTKY
CUIBCBKOTO 3€JIEHOTO Typu3My B YKpaiHi» 3rifHO 3
[Iporpamoto n00poOBiNBEHOI KaTeropuzamii «YKpaiH-
CbKa TOCTHHHA cagnbay», 31HCHIOE TIPHCBOEHHS 3aCO-
0aM po3MillleHHS O/HI€T 3 YOTUPHOX Bi/IMOBITHUX KaTe-
ropiii [4]. Cuctema po3pobiieHa HAa OCHOBI Kpamiux
MDKHapOAHMX 3pa3KiB CHEIialliCTaMHd TPOMaJICHKOTO
HayKOBO-IIPUPOJIOOXOPOHHOTO 1LeHTpy «He3zanexHa
ciry>x0a exonorignoi 6e3mexkm» - wieHoM CIIiIKU Cripu-
SIHHSI PO3BHTKY CUIBCHKOTO 3€JIEHOr0 TYpH3My B
VYxpaini (mani — Crinka), Ta 3a miarpumMku [ Beiinapcs-
koro ®@onny CriBpoOiTHHITBA. 3HAK «3elieHa caquoday
HaJaBaTuMeThes CIIiJIKOIo Ta, 6e3nepeyHo, Oy e BUKO-
PHCTOBYBaTHCh SIK €()EKTHMBHUI MapKEeTHHTOBHH iH-
CTPYMEHT.

JleprkaBa MiATpUMYE PO3BUTOK OCOOMCTHX CIIbCh-
KHX TOCIIOAAPCTB BiATIOBITHO JI0 3arajbHOJCPKABHUX 1
perioHaNBbHUX MpOorpaM. BiAmoBigHO, KOMTH Hapaxo-
BYIOTBCS 3 IEP’KaBHOTO UM MiCIIEBOTO OFO/IKETY 3TiIHO

3 TIOPSAKOM, BCTAHOBJICHMM 3akoHOM. OcoOucte ce-
JITHCBKE TOCIIOJIAPCTBO SIBIISIE COOOI0 TOCHOIAPCHKY
JISUTBHICTD (TOCIOAAPIOBaHHA), BEICHHS SIKOTO HE Tie-
pendavyae oGOpPMIICHHS NPHUBATHOTO ITiIPHEMCTBA
oco0or0 iHAMBIAyambHO ab0 0co0aMu, sSKi MAaloTh
CIMEHHI Y¥ POJMHHI BiJTHOCHHH 1 MELIKAIOTh CHIJIBHO,
MalO4M Ha METi 30UIbIICHHS CHUTLHOTO OIOJKETY, BH-
KOPUCTOBYIOUH JUIA LBOTO PIi3HI METOIU: BHpPOO-
HUIITBO, IepepoOKy, peaizallifo CLIbChKOTOCIIONapCh-
KOI TPOAYKINI Ta HAIZaHHSA MOCIYT i3 BUKOPUCTAHHSI
MaifHa 0COOHMCTOTO CEISTHCHKOTO TOCTIOAAPCTBA, Y TOMY
gueni # y cpepi C3T [5]. Ocobucri censHCbKI Tocmo-
JapcTBa 3 00Ky JeprKaBH MiATPUMYIOTHCS Ta perilaMeH-
TY€ThCS BiJIIOBITHO JIO 3arajibHOJICPXKABHUX 1 PErio-
HaJILHUX MPOrPaM PO3BUTKY 3a PaxyHOK JEpiKaBHOTO 1
MicLeBUX OIOIKETIB BIAMIOBIAHO 10 BCTAHOBJIEHOT'O 3a-
KOHOM MOPSIIKY. 3TiHO 13 3arajibHO/IEPKaBHUMH TIPO-
rpamamu, KabGiner MiHnicTpiB VYkpainu y mporeci
MATOTOBKHU MpoekTy [lep:xkaBHOTO OrojukeTy YKpaiHu
IOPIYHO BHUIUISLE BiAMOBiMHI (piHAHCH Ha TIATPUMKY
0COOMCTHX CeJSTHCHKHX rocmomapcTB. Ha minTpumky
0COOHCTHX CENTHCHKUX TOCIOIAPCTB BUKOHABYA BIaja
Ta OPTaHU MiCIIEBOTO CaMOBPSTyBaHHS 3T1THO 3 perio-
HATBHUMHU TPOTpaMaMH IOPIYHO BUAUISIOTH KOIITH B
TIPOEKTH MICIIEBUX OrOKETIB [2].

BucHoBkH. [[isUTbHICTh SKOTOTEIIB Ta €KOCATHO
MOB’53aHa 3 BHCOKUM IIOIIMTOM Ta TIOMYJISIPHICTIO Ha
€KOJIOTIUHI Ta OE3MeYHI YMOBH MPOXHBAHHS Cepel
CIIO’KUBAYIB TOCIYT; 30epeKeHHsI HABKOJIUIIHBOTO Ce-
peloBHINa cepell MICIIEBOrO HaceleHHS. Tomy, B cy-
YaCHHUX YMOBAxX TOCIOJapIOBAHHS OCHOBHHM 3aBIaH-
HSM € MaKCHMAJIbHO MiHIMi3yBaTH €KOJIOTIYHAN BILTHB
JIOAWHU Ha HABKOJIMIIIHE CEPEIOBHIIE. A 1€ MOXKIIUBO
i ¥epe3 HisUTBHICTH TaKUX 3acO0IB PO3MIIICHHS, IO B
CBOIO Uepry MPOAOBXKYIOTh MPOIIEC EKOJIOTI3allil iHay-
CTpii TOCTHHHOCTi. BrpoBa/keHHS EKOJOTIYHHX ac-
NEKTIB y PO3BUTOK c(epu TOCTHHHOCTI 3yMOBJIEHA
NEeBHUMH TEHJCHIISIMH. 3 OTHOTO OOKY 3pOCTAIOTh BU-
MOTH BiJBifyBa4iB g0 cepicy. Lle mposBiserbcs y
MIJIBUIIICHHI PIBHS CBIJOMOCTI B TOMY YHCJi 1 €KO-
storiunoi. [Tog0p0oKy0Ui BAOCKOHAIIOKTE CBOI 3HAHHS
PO HAaBKOJIMIITHE CEPEIOBUILE Ta EKOJIOTTYHY 3arpo3y,
sKa iCHye B KpaiHi Ta cBiTi. TypucTu 3 pi3HHX KpaiH
CBITY HAJarOTh NepeBary eKOJOTiYHHM 3aco0aM po3-
MIIIEHHS, a 1€ B CBOIO 4Yepry Jla€ MOXIIHMBICTh
MATIPUEMIISIM 3a0€31eYNTH KOHKYPEHTHI TepeBaru Ha
PHHKY MOCIYT, 3HU3UTH BUTPATH Ta OTPUMATH BUII
IpuOyTKH.
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MEDICAL SCIENCES

PO3MOBCIOKEHICTD, TATOI'EHE3, K/ITHIYHI TPOSIBU, NIATHOCTHKA TA BILIUB
HA IIJ/IIT TAPBOBIPYCHOI IHOEKIII: OI'JIAA JITEPATYPH
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AHOTANIA

Jtopcekuii mapBoBipyc B19 € ocHOBHMM MapBOBipyCOM ITIOJWHH, SIKH OYyB BIEpINE acOIiiOBaHHUU i3
KIIiHIYHUM 3aXBoproBaHHAM y 1981 pori. [TapBoipyc B19 mommpenuii y BCboMy CBiTi Ta MPOSBIIAE cede SIK emi30-
JIMYHO, TaK 1 cnanaxamu. Y Crnonyuenux IlItatax 3apakeHHs napBoBipycoM B19 dacTiiie TpamisieTses B mepio
3 KIiHII 3MMU JI0 TI0YaTKy JiiTa. Bincortok mozeii 3 B19-cneuudiunum IgG 3pocrae i3 BikoM, Ipu4oMy OLIBIIICTD
JFOJIEH 3apaXkaroThCs MiJ] Yac HaBYaHHS y IIKOJI. [IprOIM3HO y MOJOBMHHM KIHOK PENPOAYKTHBHOIO Biky Ta 30-
40 BigcoTkiB BariTHUX BiacyTHiH IgG no napBoBipycy B19, i ToMy BBaXkaeThCsl, 0 BOHU CHPUIHSATIUBI 10 iH-
¢exuii B19, mo B nojansmomy 3arpoxye ixapomy miony. [lapsosipyc B19 Bukiukae indexuiiiny epuremy (EI),
TaKOX BiOMY sIK IT’siTa XBopoOa. [Hdekmis B19 mig gac BariTHOCTI Moke OyTH IMPUYHHOIO 3aruderi Iioga Ta
BOJISIHKY TUT0/1a. JloTiepiBCchKa OIiHKa MiKOBOI crcToNiuHoi mBUAKOCTI KpoBoTOKY ([ICILK) B cepenniit Mo3KOBiit
aprepii rona (CMA) Ta B BEeHO3HIN IIPOTOIIi € TOYHAMH iHCTPYMEHTAMU JUIS JiarHOCTHKY aHEeMii TUTo/1a Ta HeiH-
Ba3UBHOIO aJIbTEPHATHUBOIO 3200y IyIIOBUHHOI KpOBi. BHYTpilTHbOMaTKOBE NepeIMBaHHS €PUTPOLIUTIB TOKA3aHO
JUTS 3a1to0iradHs 3aru0e Io4a Bi TSHKKOT aHeMIl.

ABATRACT

Human parvovirus B19 is the major human parvovirus that was first associated with clinical disease in 1981.
Parvovirus B19 is distributed throughout the world and manifests itself both episodically and in outbreaks. In the
United States, parvovirus B19 infection is more common between late winter and early summer. The percentage
of people with B19-specific 1gG increases with age, with most people becoming infected during school. About
half of women of reproductive age and 30 to 40 percent of pregnant women lack 1gG to parvovirus B19 and are
therefore thought to be susceptible to B19 infection, which subsequently endangers their fetus. Parvovirus B19
causes erythema infectiosum (EI), also known as fifth disease. B19 infection during pregnancy can cause fetal
death and fetal hydrops. Doppler assessment of peak systolic blood flow velocity (PSVV) in the fetal middle
cerebral artery (CMA) and in the ductus venosus are accurate tools for the diagnosis of fetal anemia and a non-
invasive alternative to umbilical cord blood sampling. Intrauterine transfusion of red blood cells is indicated to
prevent fetal death from severe anemia.

KuiouoBi ciioBa: mapBoBipycHa iHGEKIIis, PO3MOBCIOKEHHICTD, MATOTEeHE3, KIHIYHI MPOSIBY, T1arHOCTHKA,
BIUIMB Ha IIIiJI.

Keywords: parvovirus infection, pravalence, pathogenesis, diagnosis, effect on fetus.

Jlroncwkuii mapBoBipyc B19 nHanexuTs 10 poay
Erythroparvovirus poausau Parvoviridae [1].

Brepe #oro 6yno BusiBneno y 1975 p. min gac
CKPUHIHTY KpOBi Ha Bipyc renatury B y 6e3cumnrom-
HHX J0HOpIB . 3pa3ok 19 Ha maneni B (3Bixcu 1 Ha3Ba
napBoBipyc B19) OyB inentudikoBanuii, sk XuOHOMO-
3UTHBHUM pe3ysibTaT IPHU HPOBEICHHI KOHTPIMyHO-

enekrpodopesy.

B19 € ocHOBHMM MapBOBIpYCOM JIOJIUHH, SKHN
OyB BHepIIe acOIifOBaHMH 13 KIIIHIYHUM 3aXBOPIOBAH-
Ham y 1981 p [2].

Y poni epuUTPONapBOBIPYCIB € TPH TECHOTHUIIM.
[MapBoBipyc B19 € mnepeBaxHMUM  30yAHUKOM
[IapBOBIPYCY Y JIOJMHU Ta NPOTOTHUIIOM IITaMy I'€HO-
tun 1. Tenorun 2 (mram-nporotui, Lali) Ta renotun
3 (wram-niporotur, V9) 3ycTpiyaroThCs pijiie i Hemo-
naBHO ormcaHi [4-6]. I'emotunm 1 i 2, sk mpaBwuio,
3yCTpivaroThes B 3aXiMHUX KpaiHax (Hanpukiam, CIITA
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Ta €BpOIIi), TOMI SIK TEHOTHUII 3 IUPKYJIIOE B OCHOBHOMY
B Adpuni Ha niBaeHs Big Caxapu Ta [liBnenHit Ame-
puni [6], ame 3ycrpivaBcs B €Bpomi Ta Imaii
[opiBHsiHO 3 TeHOTHIOM 1, OyIJI0 OMyOJiKOBaHO Haba-
rato MeHme iHQopMamii mpo mepemady  Ta
CHiIEMIONIOTiI0 TEHOTHUNYy 2 Ta TCHOTHIy 3.
[ocnigoBHICT, HYKJIEOTHIIB BIAPI3HIETbCA Cepel
TPbOX T'eHOTHIIB Ha 13-14 Bincotkis [6,7].

OpHi€ro 3 0coOMMBOCTEH MapBOBIPYCIB € HA3BH-
JaifHO OOMEXEHHWH miama3oH TocmomapiB. €IaumHUM
BiJOMUM TocnozapeM mnapBoBipycy B19 e moman [8].
Po3BuTOK BipyCy BimOyBa€eThbcs JHUIIE B €PUTPOITHIX
KiIiTuHax-monepeaankax CD36 y momuman. Ha
CBOTOJHINIHIA JeHp KiiTuHH-nonepeaaukn E-CFU
(Erythroid-Colony  Forming Unit) Ta E-BFU
(Erythroid-Burst Forming Unit) cnipusitiusi mis po-
3BUTKY TapBoBipycy B19 [9].

IIaTorenes

Tpomism mapBoBipycy, #MOBIpHO, NOB’sI3aHUI 3
0COOMIBICTIO HOTO KIITHHHOTO peIenTopa - aHTUTe-
HOM P, TaKoX BiJIOMOTO SIK I'JI0003HU, SIKHI MICTHTBCS
y BHCOKiH KOHIIEHTpALlil Ha EPUTPOLUTAX Ta iX TOIe-
penuukax [10]. OcoOwu, siki MaIOTh HEBEJIUKY KiTBKICTh
aHTHTeHy P, CcTiliki 10 3apakeHHs mapBoBipycom [11].
Y 4iTKO BU3HAYEHIN MOJENI JilliTHOTO JBOIIAPY Bipy-
conoziOHi Karcuau mapBoBipycy B19 B3aemomitoTh 3
r710003HUI0M, IO CBIAYUTH PO MOTCHIIHHY POJb TJI0-
603uny sk peuentopa ans B19 [12].

P-aHTHreH TakoX BHSBISETHCS B MEHINIH Mipl B
IHIIMX THIAX KIITHH, BKJIIOYAIOUM EHIOTEIialbHi
KIIITHHHU, KapIiOMIOIINTH, METaKapiOMUTH Ta KIITHHU
Tpodobmactie  mmamentu [13,14]. HeepurpoinHi
KIITHHU, M0 MICTATh TJI0003uaH, iH(IKYIOUYUCH
napBoBipycoM B19, mpoayKyroTs Mallo JKATTE3MATHHX
BipyCiB.

Xoua aaTHTEH P MOXE OyTH HEOOXiTHHN I 3a-
paXKeHHsI, IIbOTO HEAOCTATHBO IS PO3BHUTKY 3aXBO-
proBaHHs. Jlesiki KIIITHHU, SIKI MalOTh aHTUreH P, He
3/aTHI 3B'SI3yBaTHCS 3 BIpyCOM, TOJI SIK IHIII MaloTh
3JIaTHICTb B3a€MOZIATH 3 apBoBipycoM B19, He3Baxka-
I0YM Ha BiACYTHICTh anTHreny P [15].

BuBu4aroThcs 1BA KOpELENTOPH, SIKi CIPHSIOTH
MPOHUKHEHHIO BipyCy B KIITHHH-MimeHi . Jlo HEUX
HaJle)KaTh iHTerpuH-anbda-5-6era-1 [16] ta ayToanTH-
red Ku80[17,18].

[Micns moTparuisHHS A0 KIITHHH, B APl MOYH-
HaeTbesl pernmikanisi BipycHoi JHK, Tpanckpumiis
PHK, tpancisiuis Oinka Ta 30ip Kancuay Bipycy. Y BH-
COKHMX KOHIICHTpAIlisIX YACTHHKH Bipycy MOXHa moba-
YUTH B SJIpi 32 TOTIOMOTOIO €JIEKTPOHHOI MiKPOCKOITii.
Ilicns mo3piBanHsA Bipycy mapBoBipyc B19 Benme no
mizucy kmituH. Lluromatndnuii edexT, iHAyKOBaHUH
mix gac 3apakeHHs B19, Moxe crocrepirarucs y Bu-
TSI TITAHTCHKUX NTPOHOPMOOJIACTIB, SIKI pO3TalloBY-
IOTBCS Y KICTKOBOMY MO3KY [19].

Cneuudiuni 1o nmapsosipycy B19 anrturina IgM
PO3BUBAIOTHCS HE3a0apoM Hicist iH(iKyBaHHS, MOXYTh
OyTu BusiieHi Ha 10-12 neHb i MOXyTh 30epiraTucs 10
sty Micsinilo Creungiuni anturina IgG no Bipyc-
HUX KarCUIHUX O17KiB BUSBISIOTHCS PUOJIM3HO Yepe3
15 nmHiB micns 3apakeHHS 1 30epiraroThCs TPUBATUN
Jac.

Xodya maToreHe3 BUCHITY Ta apTpoOIaTii, OB’ s13a-
HOT 3 mapBoBipycHo iH(dekIiero B19, HescHuii, oou-
JIBa CUMIITOMH 3arajoM 30iraloThCs 3 CHHTE30M aH-
THTL y CHPOBATLi KPOBI, i, TAKAM YHHOM, HPUITyCKa-
10Th, 110 BOHH NPUHAWMHI YaCTKOBO ONOCEPEIKOBaHI
IMyHHOIO cucTeMor0. [Ipo poib cHpOBAaTKOBHUX aHTHUTLI
y PO3BUTKY BHCHIy TaKoX CBIJUUTH IOSIBA BHCHITY
TTiCIIsl BBEJICHHS! BHYTPIIIHBOBEHHOTO IMyHOTJI00YJTiHY
MaIieHTam 3 iMyHoZepimuToM i XpOHIYHOIO iH(PEKITIET0
[20].

ITpsimi BipycCHI e(eKTH TaKOK MOXKYTh OyTH 3aiTy-
yeHi B maroreHe3 mmx cumnroMiB. JJHK i awTuren
mapBoBipycy B19 Oymm BusBmeHi y 3pasky Oiormcii
UIKIPY TAIi€HTa 3 IHQEKIIITHOW ePUTEMOI0, IO CBiJ-
YUTH PO Te, IO NpsIME 3apaKEeHHS KIITHH emiepMicy
TaKO MOXe CIPUATH PO3BUTKY BucHy [21].

JlocimkeHHs 0ci0 3 TOCTPUM apTPUTOM, BUKIIH-
kaHuM mapBoBipycoM B19, 3amokymentyBanmu JIHK
napBoBipycy B19 y 3pa3kax cyrino0oBoi piguHu, aje He
B OKpeMHX KiiThHax [22]. TakuM 9uHOM, TIOKH IO HE
sicHo, un € BipycHa JHK mpsimoro iHQekmiero cu-
HOBIaJIbHOI TKAaHWHU YW CHCTEMHOIO BipyceMIe€ro.
[icnsa 3apaxxenns renom JHK B19 Bin moxe 30epira-
THCS B TKAHMHAX MPOTITOM YChOTo )KUTTsI [23-27].

Po3noBcrogkeHHICTL

[MapBoBipyc B19 moumpenuii y BcboMy CBITI Ta
nposiBisie cebe SIK emi30[UYHO, TaK i crajgaxamu. Y
Cnonyuenux Illtatax 3apaxxenHs napBoipycom B19
YacTille TPaIUIIEThCs B MEpioJl 3 KiHIM 3UMH 10 MO-
yatky Jiita. ['eHoTHu napsoBipycy B19 2 i 3 3ycrpiva-
ro1ecs y CIIA ta €Bpomi HabaraTo pifiie, HiXk TeHO-
tun 1 [28]. Panime resorunu 2 Ta 3 B OCHOBHOMY BU-
sBIsUIHCSA B KpaiHax IliBHiuHOi €Bpomm, ane Hapasi
criocTepiraeTbes ix nommpenHs y [Janiro, OinnsHmiro,
[Bemiro, @pantiro ta Himewunny [ 29-31]. 'eroTam 3
TIOB'AI3aHUM 31 CrajaxaM¥ 3aXBOPIOBaHHS B KpaiHax
3axianoi Adpuku, bpasumii ta Tumii [32].

Bingcorok mroxaeit 3 B19-crerudivaum IgG 3poc-
Ta€ i3 BIKOM, IPUUOMY OLTBIIICTD JIIOACH 3apaaroThCs
i1 yac HaBuaHHs y 1ikoJii. ITig yac cnagaxis y mKomax
MOXYTb 3apa3utrcs Bij 25 1o 50 BigcoTkiB y4HiB Ta 20
1 OlyblIIe BiZICOTKIB IOPOCINX JIIOCH, HE MAIOYHX IMY-
Hitery. Bix 50 mo 80 BimcoTkiB mopociux MaroTh B19-
crenuivni anrurina IgG [33-34].

[Tpn6a1M3HO Y NOJOBUHY >KIHOK PENIPOyKTUBHOTO
Biky Ta 30-40 BincoTkiB BariTHHX BiacytHid IgG mo
napBoBipycy B19, i Tomy BBaXxka€eThcs, 1110 BOHU CIIPHHA-
HATIIHBI 110 iH(eknii B19, mo B mogaipimomy 3arpoxye
iXxHROMY TUIOAY [35].

BuninsgioTe Tpu OCHOBHI MEXaHI3MH Iepenadi
mapBoBipycy B19: moBiTpsHO-KpanensHUHA, BEpTHKA-
JIBHUM Ta reMaTOreHHUH IUIIXU

[ToBiTpstHO-KpanenbHUi € HAHOUTBIT TOITUPEHUM
MexaHi3MoM nepenadi napBosipycy B19. Xoua came
3aXBOPIOBAHHS HE IOB'SI3aHE 3 PECHIPATOPHUMH CHUMII-
TOMaMH, napBoBipyc B19 nocriitHo BusiBisieTbCS B M-
XaJIbHUX CeKpeTax mix yac BipeMiuHoi dasu iHpexii
[36-38]. Takum 4YMHOM, BiH MOXE MepeAaBaTUCS HPH
TICHOMY KOHTAaKTi BiJ{ JIOAWHU 10 JIOJAWHHU, 4Yepe3
MpeIMeTH O0YyTy Ta AMXaIbHI ceKpeTH Ta / abo cuHy
[39]. 3aBasku He3axWIIEHOMY KaIllCHAOM BipioHY,
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nmapBoBipycH, BKmodaroun B19, crabinpHi B HaBKO-
JUITHBOMY CEPEIOBHIII, III0 POOHUTH MPEIMETH ITOOYTY
B)XJIMBUM LIISXOM Tepeadi.

Barirtna, in¢dikoBana napsoBipycoM B19 minx uac
BariTHOCTI, MOXKe mepenatu Bipyc ruony [40], pusuk
JUISL SIKOTO HaWOinbIIMK, Koiu iH]iKyBaHHS BinOy-
BA€THCSI NPOTATOM Mepiuux 20 THXKHIB BariTHOCTI.

[MapBoBipyc B19 moxe nepenasatucs uepe3 KpoB
ab0 POIYKTH KPOBI, sKi MicTSTh Bipyc [41-43]. 3apa-
JKeHI JTOHOPH MOXYTh OyTH O€3CHMITOMHHMH, aje
BOJHOYAC MaTH Jy’K€ BUCOKUH PiBEHb IUPKYITIOIOTHX
B KpoBi Bipycis [43]. Ocobu, sknuM MOTpiOHI peryispHi
TIepeMBaHHs IperapaTiB KPoBi, MalOTh HAHOUTBIIUIT
PH3HK 3apa)XCHHs BIpYCOM Y NOPIBHSHHI 3 TUMH, SIKi
OTpUMalIi OJJMHUYHI repenuBanHs[42].

Kainiuni nposiBu

[MaproBipyc B19 Bukimkae iH}ekMmiiiHy epuremMy
(EI), Takox BimoMy sik m’sita xBopoOa. Hazpa "m'sita
xBopoOa" moxoauTh BiA 11 Micusg y craHTapTHOMY
CIIUCKY JWTAYMX 3aXBOPIOBAHb, IO BUKJIMKAIOTh BU-
CHII, JI0 IKOTO TaKO X Hajiexats Kip (NepIuuii), ckapa-
TUHA (Ipyra), KpacHyxa (TpeTs), xBopooa J[roka (uert-
BepTa) Ta poseoina (1octa) [44].

e mommpene mursde iHpekmiiHe 3axBo-
PIOBaHHS, IO XapaKTEPU3YEThCA MOYCPBOHIHHAM IIIIK
Ta MEpPeXHWBONONIOHMM BHCHIIOM Ha TylIyOi Ta
KiHIIBKaX. Y TOPOCIHX BHUCHII, SIK i TOYSPBOHIHHSA HIIK,
3yCTPI4arOTHCS PiAKO.
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Sk 1 ouikyBajocst Ui Bipycy, sIKuil iHQIKye
MOMNEePEeTHUKN EPUTPOLUTIB, i Yac BipeMiuHOI cTajil
iH(exii PO3BHBAETHCS TpaH3UTOPHA
PETHUKYJIOIMTONECHIS Ta HEBEJIMKE 3HIKCHHS PIBHS
reMorjao0iHy, TPOMOOIMTH 1 JICHKOIMTH TaKOXK
nmajialoTh B 1ei mepioa. Bike wepe3 10-14 muiB micis
iH(IKyBaHHS B OpraHi3Mi BUHHKA€ iMyHHa BiZIIIOBi/Ib,
BipyceMisl 3HUKA€ 1 IOBEpPTAIOThC peTuKynonutu. Ha
MaJIfoHKY | TpOJEeMOHCTPOBAaHO NBO(A3HICTh MOSBH
CHMIITOMIB: Ha MiKy BipeMii Ta 3HOBY ITiCJISl 3SHUKHEHHS
BipyceMmii. Bucum, apTpuT Ta iHIII CUMIITOMH, SIK Ipa-
BWJIO, BUHUKAIOTH IIiJ] Yac APYroro mnepiomy.

[TamieHTH TaKOX MOXYTh MaTH CHCTEMHI IPOSBH
3a OJMH-YOTHPH JHI JI0 MOSBU BUCHIY. Y JIOPOCIUX
MOXKE PO3BHHYTHCSI apTpomaTis Cyrio0iB KHCTel,
3am’ACTh, KOJiH Ta NUKOJOTOK. Cyrio00oBi CHUMITOMU
MOXYTb NepeJlyBaTH PO3BUTKY BHCHITY. 3a3BHYai apT-
poraTis TpPUBA€ OJMH-ABA THKHI.

Sk mpaBWIIO, IMyHOKOMIETEHTHI JIITH Ta A0POCi,
BKJIFOYAIOYM BariTHHUX JXIHOK, JIIKyBaHHS HE MOTpeOy-
0Tb.

Oco0u, AKi MarOTh aHEMil0, TaKy SK CEpIOBHUI-
HOKITITHHHA 200 TajaceMisi, MOKYTh MaTH THMYacOBHUI
aruTacTHIHWKN Kpu3, crpuanHeHnd B19. Kpim Toro,

0cobu 3 HabyTHMH a00 yclaJIkOBaHUMHU IMyHOIe(inu-
TaMH MarTh PU3UK XPOHIUHOI iH(EKINT mapBoBipycy
B19, mo moxxe notpedysaTu Teparmii [28].

Bipemis B19 y iMyHOKOMIIETEHTHUX OCi0 TOYH-
HA€ThCS MPUOJIM3HO Yepe3 IIICTh JHIB ITICJIsl KOHTaKTy
3 XBOPUM 1 TPHBAE MTPOTATOM THIKHSL.

IndikoBana nronMHa MOXKE TOLIMPIOBATH BipycC
111 /10 HOsIBM CUMNTOMIB. B19 Mo)kHa BUSIBUTH B KPOBi
Ta cekperax Bxke uepe3 5-10 mHIB micas iHQIKY-
BaHH:[46,47]. [amieHTH 3 HOPMAJIHHOIO IMYHHOIO CH-
CTEMOI0, HMOBIPHO, HE € JDKepesIoM iH(EeKIT micis Bu-
HUKHEHHS acoliioBanux 3 B19 Bucumy, apTpanriit abo
apTpuTy.

Ocob6u 3 IgG B19 BBaxkaioThCsI HECHPUHHSITIN-
BHMH JI0 MOBTOPHOT iH(pekil. OHaK MpU JOCTiKEeHH]
I’ SITH CEPOTIO3UTUBHUH BOJIOHTEPIB, MiCISI TOBTOPHOTO
iHdixyBaHHs B19 oa1H i3 HUX 3aXBOPIB, 110 IPHUITYyCKAE
MOJIJIMBICTB peiH(iKyBaHHs BipycoM [46].

Bnuine napsoBipycHoi indexuii Ha min

Iadexuis B19 nix gac BaritHOCTI MOKe OyTH npu-
YHHOIO 3arudeni mio/a Ta BOJSHKH IUI0AA.

[eprui nocmimkenHs, mo nos's3ysanu B19 ta 3a-
rubenb MI0/1a MPHUITyCKaIH, 0 PU3UK MEPTBOHAPO.-
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JKeHHS a00 BTpaTH IUIoa y pasi iHpiKyBaHHS TIEPEBH-
mrye 30 BimcoTkiB [47-49]. V GarathoX MOJANBIINX J10-
CJIDKEHHSIX OyJI0 BCTAHOBJICHO HIDKYI IMOKAa3HHUKH
BTpPATH ILIOJIA.

IIpocnekruBHe pocmimkeHHs iHGeknii B19 y
BariTHUX BKJI0Yaio 1018 skiHOK 3 roCTporo iHGEKITiEr
Ha OCHOBI CEpOJIOTIYHHMX AochikeHs [50]. OcHOB-
HUMH BUCHOBKaMU OyIIH:

e PiBeHp cMepTHOCTI IUTON1A Y XKIHOK, iH(]iIKOBa-
Hux B19 y mepmomy Tpumectpi craHoBHB 13 BifcoTkiB
(34/256 y mepmomy TpuMecTpi), SMEHIIUBIIUCEH 10 9
BifncoTkiB (30/322) y ’KiHOK, AIaTHOCTOBAHUX y TEPMiHi
BariTHOcTi 13-20 TrokHIB, 1 0 (0/439) micis 20 THXHIB.

e Bcroro Oyino 3apeecTpoBaHO 6 BHIIAAKIB
MEpPTBOHAPOKEHHSI, 4 3 SIKUX OyJu 1oB’s13aHi 13 iHpi-
KyBaHHIM B19 10 20 THKHIB BariTHOCTI, 2 iHIIUX eITi-
30/1a He OyJIi NOB’si3aHi 13 iH(peKIi€ro.

[lizcyMOK HasBHUX JTaHHUX CBIMYHTH, IO PU3UK
BTpaTH IJI0/1a P BariTHOCTI, iH(IKOBaHI# 10 Ta micis
20 THKHIB BariTHOCTI, CTaHOBUTH 11 BimcoTkiB Ta <1
BIZICOTOK BiIITOBIIHO.

BBaxkaeTbcs, MO BOASHKA 1 3aruOens Iona €
HaCJIJKaMd BaKKol aHeMmii, acomiiioBanoi 3 BI19.
TsoKKicTh aHeMii, IMOBIpHO, 3yMOBJICHA TphOMa (ax-
TOpaMHu:

e PyiiHyBaHHS €pPUTPOLNTIB IJIOAA;

e 30iUIbLIEHHS NOTpeOM B eEpUTpOLUTAX Y

3BSI3KYy 31  3pOCTal0O4MM  BHYTPIIIHBOCYAMHHHUM
00’eMoM;
e HespatHicTh He3piioi IMyHHOI CHCTEMH

TUT0/1a KOHTPOJIOBATH 1H(EKIIFO.

€ maHi Tpo Te, MO piBeHb TeMOTI00iHYy 2 T / 1
a00 HIDKYE TMPU3BOJIMTH JIO 3aCTiHHOI cepieBoi HeIo-
CTaTHOCTI 3 BHUCOKOIO (hpakiiero BUKUAY. B19 Takox
Moke iH(piKyBaTH KIiTHHU Miokapna [51]. Takum 4u-
HOM, TIOIIKOPKEHHS MiOKapa MOXKe CIPUATH BOJISHITL
Ta 3arubei mioaa B ACIKHUX BUMaIKax [52].

TpombornwmTomneHis crioctepiranace y 36 i3 97 (37
BIJICOTKIB) IUIOAIB 3 BOJISHKOI, IH(IKOBAHHUX
napBoBipycom[53,54]. Ile Moxe OyTH MIPUIHHOIO KPO-
BOTEUI MiJl 4ac BHYTPIIIHbOYTPOOHOTO IEepeUBaHHSI
EPUTPOIMTIB, TOMY CIIiJi BU3HAYATH KUTEKICTH TPOMOO-
IUTIB TUTOJIA IO TIPOLIEAYPH i MaTH B HAsIBHOCTI 3amac
JUTSL TICpEITUBAHHS.

Jity, sIKi NepeXuIi BOJSHKY ILI0JIa, CIPUYHHEHY
MapBOBIPYCOM, MOXKYTh MaTH MiJBUILEHAN PU3HK HO-
pylIeHb po3BUTKY HepBoBoi cucremu[33,40]. B ox-
HOMY JociimkeHHi 28 mitedt y Himepnmanmax, sikum
Oyna mpoBeJieHa BHYTPINTHHOYTPOOHA TpaHC)y3ito 3
MPUBOAY BOJSIHKH U101, OLIIHIOBAIIKCH B CEPEAHBOMY
MPOTSTOM T'SITH pokiB [55]. YV Tprox Oyia Baxkka, a y
JIBOX JIETKa 3aTPUMKa KOTHITUBHOTO PO3BHTKY, y Il
onHi€l TUTHHY - NpiOHI mopymeHHs MoTopukH. Li mo-
Ka3HHKH BHIi, HDK ICTOPHUYHO CIOCTEPIraliuch y
HiJIepIIaH/ICbKOTO HACEIICHHS.

Ha BiaMiHy BiJ IIMX pe3yJbTaTiB, MONEPETHE J10-
cimimpkeHHs 20 miTel, sSKi MePeKWIN BOJSHKY TUIONA B
Himeyunni, He mNoKazajo HaJIMIpHOI 3aTPUMKH pO-
3BUTKY [56].

[TapBOBipyC € TepaToreHoM y TBapuH. Bin BUKIH-
Ka€ TIMOTUIa3iF0 MO304YKa Ta aTaKCiio y KOTiB, aHEHIIe-
(amiro, mikporedarito Ta eKTOMi0 cepus Yy XOM'sSKiB.
HesBaxaroun Ha MOBITOMJICHHS NPO BHIIAAKH, IO

CBiT4aTh Tpo 3B's130K Mik iH(pekmiero B19 mig wac
BariTHOCTI Ta BaJaMd pO3BUTKY tuoma [57,58],
eMiJIeMIOJIOTIYHI JIOCTI/DKEHHS 1€ HEe MiATPUMYIOThH
[59].

JiarnocTuka napeoBipycHoi iHdexnii

Ilin yac BariTHOCTI JabopaToOpHAa diarHOCTHKA
napBoBipycy B19 mepeBaxHo 0a3yeThcsi Ha BU3HA-
yenHi antutin IgG Ta IgM, xoua mnomimepaszHa
JIAHIIFOTOBA PEAKIis TaKOXX MOXe OyTH KOPHUCHOIO Y
TIEBHUX CHTYAIlisX.

PamioiMmyHONOTIUHMI aHaM3 i3 3aXOIUICHHSAM aH-
TuTin IgM 1 iMyHOEepMeHTHHI aHAali3 € Iy TIUBUMH
TecTaMu, sKI BHUABIIIOTE Bim 80 g0 90 BimcOTKIB
MAIlEHTIB 13 KTiHIYHOI iH}ekIrieo B19 [60].

Lupkysroroui anturina [gM Mo>xHa BUSIBUTH IIPHU-
O6mm3HO uepe3 10 mHIB mmicins KOHTakTy Ta Oesmoce-
penHBO TEepea IMOSBOI0 CHUMITOMIB. BOHM MOXyTh
30epiraTucsi NpOTArOM TPHOX MicsLiB abo JoBIIe
[61,62].

Antrina B19 IgG BusSBIArOTBECSA 4Yepe3 KidbKa
mHiB micns [gM 1 3a3Buyail 30epiraroTbess POKaMHU.
Bonn € Mapkepom nepeHeceHo1 iHpeKIii.

OpnHak MOKJIaJaTUCs Ha JIMIIE HETaTHBHUH cepo-
JoTiYHUE pe3yabTaT IgM MoXe BBEeCTH B OMAaHY
TIamieHTa 31 3HAYHUM aHAMHE30M BIUIMBY, OCKIIBKH B
JesKUX BUnajakax piBHi [gM y marepi MoxyTbh OyTH
HIDKYUMH 32 MEXI BHSBJIEHHS. Y TakKUX BHUIAIKax
Moe OyTH KOPHCHOIO TOJIiMepa3Ha JIaHIIOroBa peak-
ist.

VY nocniJpkeHHI 3 BUKOPHCTaHHSIM 3pa3KiB CHPO-
Batky 101 BariTHO{ KiHKH 3 MiATBEPIKCHOIO BOJISH-
KO0 TIUIofa, cnpuumHeHoo B9, 15 BigcoTki
TIAIE€HTIB, SKi OYJIM CepOHETaTUBHUMHU MIOA0 aHTUTLI
B19 IgM, mManu o3HaKH BipyceMii 3a pe3ybTaTaMu Te-
cryBauss JJHK marepi B19.

Jns niarHOCTHKY 1H(DIKYBaHHS IJI0JJa BUKOPUCTO-
BYETBCS TOJIIMEpa3Ha JIAHIIOTOBa PEaKIis, 10 € 4yT-
JIMBUM METOJIOM BHSIBJICHHS HEBEJIHMKHX KIUJIBKOCTEH
JTHK B19. BukopucTtaHHs IIbOr0 METOAY Ha aMHIOTHY-
Hii piIMHI 0COOJIMBO KOPHCHO MPHU CHPOO] BU3HAYUTH
NPUYUHY BOJSHKH Ta € METOJIOM BHOODY JJIsl iarHo-
CTHKH (eTanbHOT napBoBipycHoi iH(ekuii [63-65]. In-
Wi BapiaHT - OTpUMAaTH KpoB 1uiona Ha B19 IgM; ox-
HaK 4epe3MKipHuil 3a0ip 3pa3KiB KpOBi 11012, METO/,
SIKMH BUKOPUCTOBYETHCS JUIsl OTPUMAaHHSI KPOBI IIIOAA,
Hece | BiICOTOK BTpaTy Ijioja.

MeHe:KMeHT BariTHUX, 110 MPOLIIM AiarHOC-
THKY NIapBOBipycHOI iHdexuii

®daxkT HasBHOI MepeHECeHOT IHPEKITiT M ATBEPIKY-
€THCS HAsIBHICTIO 1O3UTHBHUX aHTHUTLI QG 1 HeraTus-
Hux IgM. ¥V npoMy BHMAAKy IUTiT 3aXUIIECHUH Bif iH-
(exiii.

Toctpa iHdekIis — no3uTuBHI anTuTiNa IgM Bi-
JIOBIJIAIOTE TOCTpid mapBoBipycHil iHpekmii. Bax-
JIMBICTb IIHOTO 3aJIeKaTUME BiJ TOTO, Ha SIKOMY TEpMiHi
BariTHOCTI A1arHOCTOBAHO iH(EKITiIO:

e OKinkaM, y SIKMX AiarHOCTOBAaHO TOCTpY iH-
(exwuito B MepuIii NOJOBHHI BariTHOCTI, CJIif MOBIO-
MUTH, 110 HEMAE JOBEJCHOTO PU3UKY BPOJUKEHHX aHO-
MaJiii, CpUYMHEHUX MapBOBIPYCOM, aJie iCHY€E PH3HUK
BTpaTH IuloAa. €IWHUM TOTEHIIHHO e(EeKTHBHUM
BTpYUYaHHSM € BHYTPIIIHEOYTPOOHA TpaHcdy3is miona
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JUTSI TIKYBaHHS BaYKKOT aHEeMii IJ10/1a, OJHAK IS POTIe-
nIypa HeMoxuBa 10 20 THXKHIB BariTHOCTI depe3 00-
MEKeHy Bi3yalizalilo Ta MaJIuid po3Mip BiIIOBIIHHX
AQHATOMIYHUX CTPYKTYP.

e OKinkaMm, y SKMX AiarHOCTOBAHO TOCTPY iH-
texkriro micns 20 THKHIB BariTHOCTI, CIiJl IEPIOTUIHO
MPOXOINTH YJIBTPa3BYKOBE IOCIHIKEHHS (IIOTHKHS,
MMOYMHAIOYN 3 22 TW)XHIB) JUIS BUSBICHHS O3HAK BO-
JSTHKY TUIoAa (HaIlpUKIIaa, HaOpSAK MIKipH TOJIOBH, ac-
UT, 6araToBOIIA, KapIioMeTatis).

Xoua 3a3BMUail MPOBOIATH MOCHTITOBHI YJIbTpa-
3BYKOBI JJOCIIJIKEHHSI, PU3HUK BOJITHKH € HU3BKUM, 1 Je-
AKi CyMHIBalOTBCS B IIlepeBarax MOHITOPHHTY,
OCKIJIBKM TIepeBaru TEpaneBTUYHOIO BTPYYaHHS He-
scHi. TakoX 1CHYIOTb CYIEpEeUKH IPO Te, SK JOBrO Ipo-
JIOBXKYBAaTH YJBTPa3BYKOBE CIIOCTEpPEXEHHS. bynu
BUIIAJIKK BOISIHKH, ITPO SIKi MOBIAOMIISIIOCS O1ITbIIE HiXkK
4yepe3 BiCIM THXKHIB Micis MO4aTKOBOI iH(eKkuii y Ma-
Tepi [66], 10 CBITYHUTH PO TeE, IO YIBTPa3BYKOBE J10-
CIiDKEHHS HEOOXiMHO TPOBOTUTH MPOTATOM NpPH-
HaMHI BOCEMH TIKHIB IICIIA TOCTPO] iH(pEKIIil.

BariTHa xiHKa, e He Mae iMyHITeTYy — BaritHa
JKIHKa, sIKa Ma€ HETAaTUBHUI pe3yJbTaT K Ha aHTUTINIA
no mapBoBipycy IgG, Tak i Ha IgM, cripuitHATINBa 1O
iH(EKIi1, 0COOIMBO AKIIO BOHA KOHTAKTY€E 3 MaJCHb-
KUMH IiTbMU. Beenus el namicHTKY 3aj1e:KaTUME BiJl
iCTOpIi MOTEHIIHHOIO KOHTAKTY 3 MapBOBIPYCHOIO iH-
(dexkiero:

BincyTHICTh KOHTaKkTy B aHaMHe3l — B imeaii
YyTJHMBI BariTHI JKIHKM TIOBHHHI YHHKATH KOHTaKTy 3
B19. IlpoTe HeMae nOBeJEHUX NEpeBAar yCyHEHHs ce-
POHETaTUBHHUX JKIHOK 3 pPOOOTH BHCOKOTO PH3HKY
(HanpuKIIaa, MKUTBHOTO BUMTEINS UM MPALliBHUKA TUTS-
4oro cajgka) Ha mepion BariTHOCTI [67]. OmgHak pe-
TeNbHE MUTTA PYK 1 YHHKHEHHS CIUIBHOI DKi 4Yn
HAI01B, HMOBIpHO, MPHHANMHI YaCTKOBO 3a1100irae mo-
mmpenHio B19.

HemonaBHst icTopiss KOHTakTy — SIKIO BariTHa
Nali€HTKa HEell0J]aBHO KOHTAKTYyBaja 3 MapBOBIPyCOM
i TOYAaTKOBI CEpOJIOTIYHI JOCHIPKEHHS HEraTHUBHI,
MOJKJIMBO 3POOUTH IMOJIMEpa3Hy JAHIIOTOBY PEaKIio
(TTJIP) cupoBatku kpoBi. Skuio ITJIP nepocrymHa, no-
BTOPUTH CEPOJIOTIYHI TOCTIDKCHHS dYepe3 YOTHPH
TWOKHI TCIS KOHTAKTy, mo0 imeHTH(diKYyBaTH iH()iKO-
BaHHUX BariTHux [68].

VY mociiJpkeHHI 3pa3KiB CHPOBATKH, 310paHMX ITif
yac 1HBa3MBHOI NpeHaTaibHOi naiarHocTukun y 101
BariTHOI XIHKH 3 MiATBEPIKCHOIO BOISHKOIO ILIOJA,
cpuunHeHo0 B19, nume 77 BiACOTKIB KIHOK Malln
MO3UTHBHI CEepOJIOTIUHI ToKazHuku IgM, mo min-
KpECIIoE Tpo0JieMy XUOHOHETaTUBHUX CEPOJIOTITHUX
MOKA3HMKIB MPH rocTpiit iHpekmii [69]. 3 24 3pa3kis,
nociimkeHnx MetogoM [1JIP, yci BUSBUIUCS TIO3UTHB-
HMMH Ha 1apBoBipyc B19.

MeHea:KMeHT aHeMil Ta BOASHKH ILI01a

AHeMisl JIETKOTO Ta CepeJHbOr0 CTYIEHIO BaX-
KOCTI, SIK IPaBHJI0, 100pe NEPEHOCUTHCS TUIOIOM 1 IIpO-
XOANTH Oe3 HacHiaKiB. Bakka aHeMist MOXKe ITPU3BECTH
JI0 BOZSIHKY IIJI0/Ia Ta HOTo CMEpTi.

OcCKiJTbKHM iHAYKOBaHa TapBOBIPYCOM aHEMisl €
TUMYaCOBHM MPOLIECOM, BU3HAUYEHHS (DETATBHOTO Te-
MOTJIO0IHY HE € HeoOXiTHUM, 332 BUHSATKOM BHUIIAJIKIB,

KOJMM BaXKa aHeMis mependadacTbess 3a  COHO-
rpadigHAMU O3HAKAMH, TAaKHUMH SK HAOpSK IIKipH
IUI0J1a, acUUT abo BUIMIT B IUIEBPAIBHIH YU Tepu-
KapJiajbHid MopokHHHI. JloruiepiBchKa OIiHKa MiKO-
BO1 cucToaiuHOi mBHIK0cTi KpoBoToKy (IICIIK) B ce-
penHii Mo3KoBii aprepii mnona (CMA) Ta B BeHO3HIH
MIPOTOLi € TOYHUMHU IHCTPYMEHTaMH UIsl IIarHOCTUKU
aHeMil IUI0Jja Ta HEIHBa3WBHOIO AIBTEPHATHBOIO 3a-
6opy mymoBUHHOT KpoBi [70-72].

IIpu mimo3pi Ha BaKKy aHEMiO, MiATBEpPIKEHY
migsumenum [ICIHIK CMA a6o o3HakaMH BOISHKH,
IUTiJT BUMArae peTelbHOTO MOHITOPHHTY Ta OIHKH (e-
TaJIBHOTO TEMATOKPHUTY IMUIIXOM 3a00py KPOBi 3 ITyTIO-
BUHHOI BEHU. BHyTpINIHPOMAaTKOBE MeEpETUBAHHSI
KpOBi 3a3BHYaii NPOBOAWTHCS, SIKIIO IiATBEpIKEHA
Ba)kKKa aHEMisl.

BHyTpilIHbOMaTKOBE TEpeINBaHHS €PUTPOLIUTIB
MOKa3aHo JUIsl 3a100iranHs 3aruesi mioa Bijl TSHKKOT
anewmii. [Iporenypa, sik mpaBuiIo0, OOMEKeHa TeCTaliii-
HUM BikoM Bix 18 10 35 TIXHIB BariTHOCTI Yepe3 TeX-
HiYHI 00MekeHHS 10 18 TImKHIB Ta HAAMIpPHI PU3UKH
micas 35 TwkHiB [73].

Byno mposenerno mociimxenHs 467 mwiIoniB 3 Bo-
JSTHKOIO 1 BU3HAYCHO, IO TiCIIs BHYTPIITHBOYTPOOHOTO
TepeTBaHHs KpoBi momepin 27 3 164 mnoxis (16 Big-
COTKIB), MOpiBH:HO 3 138 3 296 mnoxis (47 BiACOTKIB),
SIKI IepesTMBaHHs KPOBi He oTpuManu [73].

BeneHHs j)KiHKH 3 BOJSHKOIO L1012 HOBUHHO IIPO-
BOJUTHUCS y 3aKia/li TPETUHHOI JaHKU. SIK 1 mpu BCix
BariTHOCTSIX BHCOKOTO PHU3UKY, HAPOIKCHHS HEMOB-
JSITH 3 BOASHKOIO BHMara€ CKOOPIMHOBAHUX 3YCHIIb
aKyliepa Ta HEOHaTOJIOTa.

Peanimaniss Taknx HEMOBJAT CKJIaJgHA, TaK sK
OUTBIIICTP 3 HHUX MOTPeOYIOTH  pecmipaTopHOT
MiATPUMKH Ta MITYYHOI BEHTWIALI] JlereHs. [ imormasis
JIETeHb, X HaOPsK, HAKOIMYEHHsI PIANHY Y TIIeBPajb-
Hiii ab0 mepuTOHeasbHId MOPOKHUHAX I Olblie
YCKIIaIHIOIOTh cuTyanito. [Tapaiienres ta TopakoueH-
TEe3 MOXKYTb 3Ha100UTHCS TIepe]] 200 ITicIIst OJIOTIB A
noJIeTIIeHHs peaniMariii [73].

OCHOBHI BHCHOBKHU NPOBEJIEHOT0 OISy JiTepa-
TYpH:

1. Jropcekmii mapBoBipyc B19 € ocHOBHUM
MApBOBIPYCOM JIFOAWHH, KW OyB BIEpIIe acoliifoBa-
HUH 13 KJIIHIYHUM 3aXBopioBaHHAIM y 1981 porii.

2. Tlapsosipyc B19 mommpenwuii y BcboMy CBiTi
Ta MPOSBIISE ceOe SIK eMi30ANYHO, TaK 1 cranaxamu. Y
Cnomyuennx IllTaTax 3apaskeHHs TapBOBIPYCOM.

3. BI19 uacrime TpariseThes B MEPiof 3 KiHI
3UMH JI0 TIOYATKY JiTa. Bimcorok mozaeit 3 B19-cnernu-
¢iganm IgG 3pocrae i3 BiKOM, IpUIOMY OUTBIIICT JTIO-
JieH 3apa)KaroThCs i YaC HaBYaHHS Y MIKOJII.

4. TIpubmm3HO y MOJOBUHH XKIHOK PEHpPOTYyKTH-
BHOTO BiKy Ta 30-40 BigcoTKiB BariTHUX BincyTHil 190G
o mapBoBipycy B19, i ToMy BBakaeTbcs, IO BOHHU
cnpuitHATIHBI 10 iHpekuii B19, mo B moxanpmomMy 3a-
IPOXYy€E iIXHbOMY IUIOTY.

5. TIlapBoBipyc B19 Bukimkae inpexuiiny epu-
temy (EI), Takox BioMy sik 11’siTa XBopoOa.

6. Indexuis B19 mix gyac BaritHOCTI MOKe OyTH
MIPUYHHOIO 3aru0eri mIo1a Ta BOASHKA TII0/a.

7. JlomnepiBchbka OINIHKA TMIKOBOI CHCTOJIYHOI
mBuaKocTi kpoBoToky (ITCIHIK) B cepenniit Mo3koBii
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aprepii miona (CMA) Ta B BEeHO3Hii MPOTOIIi € TOU-
HUMU THCTpYMEHTAaMH I JIarHOCTHKH aHeMii Imioa
Ta HEIHBA3WBHOIO AIbTCPHATHUBOIO 3a00PY MyHOBUHHOI
KpOBI.

8. BHYTpIIHLOMATKOBE TMEPEIUBAHHI CPUTPO-
LIATIB MOKa3aHO Ul 3amo0iraHHs 3aruOelni miona Bif
TSKKOT aHeMil.
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The development and existence of any economic activity is impossible without competent and purposeful

financial management in the conditions of a competitive market. Analyzing the financial situation of hospitals is
of great importance for their future. The purpose of this article is to examine some indicators that are used in the
analysis of the financial status of medical institutions (in this particular case, we will analyze the indicators of the
“Aleksandrovska” Hospital for a ten-year retrospective period - from 2011 to 2020) and to make specific conclu-
sions regarding solvency and efficiency. The Covid 19 pandemic and the measures taken to overcome it have put
all medical facilities in an unfavorable economic situation. Regardless of the increase in budget funds in recent
years, they experience a serious shortage of financial resources, related both to the increase in their expenses for
basic products and services - fuels and energy, medicines, insurance, etc., and to the opportunities for financial

motivation of the employees.
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Introduction

The development and existence of any economic
activity is impossible without competent and
purposeful financial management in the conditions of a
competitive market. Effective financial management is
impossible without financial and accounting analysis,
as it gives us information about the financial condition
of the medical institution, about the reasons that
determine it and development trends.

Analyzing the financial situation of hospitals is of
great importance for their future. Based on this
analysis, conclusions can be drawn and certain
decisions can be made by the management, the owners,
potential investors, banks, etc.

The goals of medical institutions from a financial
point of view can, to some extent, be perceived as
conflicting in terms of their social purpose - on the one
hand, they must achieve a positive financial result in
order to continue their activities, on the other hand,
however, the success of a medical facility should be
measured by how effectively and efficiently it
addresses the needs of users of hospital services. Thus,
hospitals find themselves in the extremely complex
situation of combining market and social principles at
the same time in conditions of scarcity of resources,

regulated rules and heightened public and political
attention [3; 5].

The purpose of this article is to examine some
indicators that are used in the analysis of the financial
status of medical institutions (in this particular case, we
will analyze the indicators of the “Aleksandrovska”
Hospital for a ten-year retrospective period - from 2011
to 2020) and to make specific conclusions regarding
solvency and efficiency.

Materials and methods: For the implementation
of the set goal, situational analysis was used as well as
documentary method, economic analysis, comparative
analysis and graphical analysis.

Results and discussion

"Alexandrovska" University Multidisciplinary
Hospital for Active Treatment is the oldest hospital and
one of the largest in the Republic of Bulgaria. It is a
leading national university and treatment center
providing 24-hour medical assistance for diagnosis,
treatment and rehabilitation of persons with acute and
chronic diseases, injuries and conditions requiring
operative treatment in hospital settings.

"Alexandrovska" Hospital is the country's largest
base for development, clinical testing and application
of modern highly effective methods and technologies
for diagnosis and treatment.
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The improvement of the financial situation of any
economic organization is achieved with effective
financial management, which is based on financial
analysis. Through it, a general assessment of the
financial situation is carried out on the basis of certain
indicators and directions. It is the financial analysis that
reveals those areas of economic activity where
weaknesses have been admitted and opportunities for
elimination and improvement should be sought. The
results and conclusions of the financial analysis provide
information for the construction of the most important
indicators and balance sheets and outline the
possibilities for the development of the activity in
perspective.

The main task of the financial situation analysis is
to establish whether and to what extent, during the
analyzed period, the institution has reached its goals:
profitability, liquidity, financial security (stability), and
financial independence, bearing in mind that the
optimal relationship between these criteria provides the
institution with the specified financial balance. The
results of the financial analysis outline development
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trends, provide an answer to the reasons that led to the
observed results and serve as a basis for management
strategies and decisions to improve the efficiency of the
overall activity [1; 8].

We must emphasize that the indicators are
mutually related and the improvement of one type of
indicators, for example the purely financial ones, would
give an opportunity to improve the health indicators
achieved by the activity of the medical institution [2; 4;
6].

Indicators for financial analysis are extremely
diverse and can be classified according to many
different indications, but we will focus on only 3 of
them: liquidity, efficiency and profitability [9].

Liquidity analysis is a prerequisite for the
institution's solvency. Liquidity ratios show the
company's ability to pay its current liabilities with
available short-term assets.

If the liquidity ratio is equal to or greater than 1, it
means that the company covers its current liabilities
with the available short-term assets.
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Figure 1: Total liquidity ratio

The total liquidity ratio of "Alexandrovska" Hos-
pital is greater than 1 only in the first two years of the
analyzed period (2011 and 2012), after which its values
fall below 1 and remain so until the end of the period.

A slight increase is observed in 2020, but nevertheless
the values are below the minimum required levels. This
shows that the potential of the company to meet its
obligations is constantly decreasing.
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Figure 2: Immediate liquidity ratio

The immediate liquidity ratio is also less than 1
throughout the analyzed period, and from 2015 to the
end of the period it is extremely low. The values of this
coefficient show that the medical facility does not have
sufficient financial resources to quickly cover its cur-
rent liabilities and cannot cover its operations with its
available liquid assets.
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We can also judge the inefficiency of the compa-
ny's work through the cost efficiency ratio, which is cal-
culated as the ratio of revenues to the costs of the com-
pany's activities. For the activity to be effective, the co-
efficient should not be less than 0.98.
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Figure 3: Cost efficiency ratio

During the assessed period, the values of this
coefficient were close to the minimum required levels
only in 2011 and 2012, and from 2013 they started to
decrease, which shows that the company is working
inefficiently.

The cost efficiency ratio is closely related to the
profitability ratio. For the period from 2011 to 2020,

"Alexandrovska" Hospital has mainly suffered losses,
which is why its profitability is negative.

Profitability based on costs is calculated as a per-
centage ratio between the financial result of the com-
pany and the incurred costs.
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Figure 4: Profitability based on costs

Profitability based on revenue is calculated as a
percentage ratio between the financial result and the
revenue of the company.
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Figure 5: Profitability based on revenue

Profitability of the operating income is calculated
as a percentage between the financial result and the net
operating income of the company.
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Figure 6: Profitability of the operating income

As can be seen from the figures above, the
coefficients of profitability have negative values, since
the financial result is a loss, and show the rates of
decapitalization of the company.

Conclusion

From the analysis of the financial indicators, we
can summarize that, at this stage, ""Alexandrovska"
Hospital is not able to develop its activity stably in
the market of medical services. It is imperative to take
the necessary measures and actions to achieve lasting
stability in the development and financial condition of
the company.

The Covid 19 pandemic and the measures taken to
overcome it have put all medical facilities in an
unfavorable economic situation [7]. Hospitals are
forced to make significant additional financial expenses
for protective equipment, disinfectants, additional
equipment and consumables. Regardless of the increase
in budget funds in recent years, they experience a
serious shortage of financial resources, related both to
the increase in their expenses for basic products and
services - fuels and energy, medicines, insurance, etc.,
and to the opportunities for financial motivation of the
employees.

The conditions of the market economy require
such profitability that the company, after paying taxes,
covers all its costs, including those for expanding its
activities. For this, the hospital should strive to improve
its profitability by taking actions to improve the effi-
ciency of the hospital activity performed, and the ef-
forts should be focused mainly on increasing revenues
and optimizing costs by introducing even stricter
measures for planning and their control.
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AHOTALIA

3pocTaHHs KUTbKOCTI BUSIBJIEHb PI3HOMAHITHUX 3aXBOPIOBAaHb LIMTOMOAIOHOT 3a/1031 BUSIBIISIETBCS Y BCHOMY
cBiTi. Hepinko BuHHKae noTpeda y NMpoBe/IeHHI Pi3HUX 32 00CSITroM OlepaTHBHUX BTpydaHb. OCHOBHUMH BHMO-
ramu € 0e3IeYHiCTh, MiHIMalbHa TPaBMAaTHYHICTh Ta IIBUIKE BiTHOBJICHHS MAIli€HTa MICIIA orepartii. BixcyTHiCTh
€IMHOTO CTaHAAPTU30BAHOTO METOAY BUKOHAHHS I'eéMOCTa3y CIIOHYKA€ JI0 MOUIyKY Ta BIIPOBA/PKCHHS B KIIIHIUHY
MPaKTUKy HOBUX Ta Oe3MeYHUX METOiB. MeToro poOoTH 0YJI0 MpoBeAeHHS NOPIBHIIFHOTO aHAII3Y e()eKTHBHOCTI
BUKOPHUCTAHHS 0103BaprOBalIbHOI TEXHOJOTIT (3a monmomoror amapaty «Ceapmen EK-300M») ta TpaaumiitHOro
croco0y remMocrasy ITi/l 4ac IMPOBEICHHS THPEOIIHUX ONepaTUBHMUX BTpydYaHb. Matepianu i meronu: Perpocnex-
TUBHO Oynu BUBYEHI 435 icTOpiil XBOpOO MaIliEHTIB MPOOIIEPOBAHHX 3 TIPUBOY PI3HOMAHITHOI TUPEOIIHOI MaTo-
soril B xipypriunomy Bigmiaenni JTHY «HIIL[ ITKM» AYC. [do mocmimkenns Oynu BkiaoueHi 420 maiieHTis.
Po3nonin npoBomuBcs 3a 00CArOM Ta CriocoOOM BHKOHAHHS ONEPaTHBHOrO BTpy4aHHs. Cepei HUX: TeMiTH-
peoinexTomist — 106 Bunazakis, Tupeoinekromis — 186 BumaakiB, THPEOINEKTOMIs IOTIOBHEHA IIEHTPAJIBHOO JIU-
cekuieto mui — 128 Bunaaki. CyMapHO 3a TpaJuLifHOI0 METOJUKOIO0 OyJI0 BUKOHAHO 268 onepaTHBHUX BTPYUYaHb
a 3a gonomoror «Csapmen EK-300M» — 152. PesynbraTu: [1pu npoBeaeHH] JOCIIPKEHHST BCTAHOBJICHO IO TPH
BuKopucTaHHi anapara «Capmen EK-300M» TpuBaiicTh onepaTMBHUX BTpydYaHb CKOpoudyBasiach Ha 35-39% a
nepeOyBaHHS B YMOBAaX CTaIliOHAPY CKOPOUyBaioch 3 2,42 o 1,42 mobu. Bunmaaku micisonepariiitHol KpoBoTedi
BUHUKIA y 4 TaieHTiB mepmoi rpynu. B npyriit rpymi Bumaakis kpoBoTedi 3adikcoBano He Oyio. SIBumia TpaH-
3UTOPHOTO Tape3y ropraHi B nepmriit rpymni sunukin y 1,4% Bumnazkis, B npyriit — 0,9%. 3a wac nogaibnioro
CIIOCTEpEeXXEHHs B 000X rpymax rnapajiid HOBOPOTHOTO TOPTAHHOTO HepBa BUsIBICHNH He OyB. BUCHOBOK: BUKOpH-
CTaHHs BUCOKOYACTOTHOI 0i0€JIEKTPO3BapIOBAIbHOT TEXHOJIOTI] IPY BUKOHAHHI THPEOiJHUX OIEPATUBHUX BTPY-
YaHb JIO3BOJISIE CYTTEBO 3MEHIIUTH TPUBAIICTD Ta TPAaBMATHYHICTh ONEPATUBHUX BTPY4aHb, 3HU3UTH PU3UK BHU-
HUKHEHHS iHTpa- Ta MiCISAONEepaIiifHuX yCKIaJHEeHb, MOKPAIIUTH MiCIsAoNepaliiHy peadimiTamito, 3MEHIINTH
TEPMiH CTaI[IOHAPHOTO JIIKyBaHHS MALli€HTIB Ta CKOPOTUTH TEPMiH BiTHOBJICHHS IpaIe3qaTHOCTI.

ABSTRACT

The increase in the number of detections of various diseases of the thyroid gland is found all over the world.
Often there is a need to carry out surgical interventions of different scope. The main requirements are safety,
minimal trauma and quick recovery of the patient after surgery. The lack of a single standardized method of
performing hemostasis encourages the search and introduction of new and safe methods into clinical practice. The
purpose of the work was to conduct a comparative analysis of the effectiveness of the use of biowelding technology
(using the Swarmed EK-300M device) and the traditional method of hemostasis during thyroid surgery. Materials
and methods: 435 case histories of patients operated on for various thyroid pathology in the surgical department
of the SIS “RPC PCM” SAD were studied in retrospect. The study included 420 patients. Among them:
hemitireoidectomy - 106 cases, thyroidectomy - 186 cases, thyroidectomy supplemented with neck dissection -
128 cases. The distribution was carried out according to the volume and method of performing the surgical
intervention. In total, according to the traditional method, 268 surgical interventions were performed and using the
“Svarmed EK-300M” — 152. Results: During the study, it was found that when using the “Svarmed EK-300M”,
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the duration of surgical interventions was reduced by 35-39% and the stay in the hospital was reduced from 2.42
to 1.42 days. Cases of bleeding in the early postoperative period occurred in 4 patients of the first group. In the
second group there were no cases of bleeding. The transient paresis of the larynx in the first group occurred in
1.4% of cases, in the second - 0.9%. For further observations in both groups of paralysis of the recurrent laryngeal
nerve was not detected. Conclusion: the use of high-frequency bioelectrical welding technology when performing
thyroid surgical interventions allows to significantly reduce the duration and trauma of surgical interventions,
reduce the risk of intra- and postoperative complications, improve postoperative rehabilitation, reduce the period
of inpatient treatment of patients, and shorten the period of recovery.

KurouoBi ciioBa: muTomnoaiOHa 3amo3a, 6io3BaproBanbHa TexHonorisa, «Ceapmen EK-300M».

Keywords: thyroid gland, biowelding technology, “Svarmed EK-300M”.

3a JaHWMH CBITOBOI Ta BITYM3HSIHOI JIiTEpaTypH
BUTIAKH MIarHOCTHKH PI3HOMAHITHUX 3aXBOPIOBAaHb
IIMTOIO/TI0HOT 3371031 MAIOTh YiTKY TEHICHIIT 710 3pO-
crauns [3, 4, 6]. KoncepBaTuBHa Teparis He 3aBXKAN
Jnae OakaHMM pe3ylbTaT 1 METOAOM BHOOPY 3aiu-
IIAETHCS ONEPAaTHBHE BTPYYaHHS B 00CA31 BiJl FeMiTH-
peoinekToMmii 1o TupeoinekTomii 3 nucekirieto mui. Ko-
JKeH JIKap Ta TAali€HT 3aliKaBJICHI y PO3BHUTKY CY-
YaCHMX TEXHOJOTIH B THPEOimHid Xipyprii 1o
CTpsIMOBaHI Ha MOKpAIIEHHs Pe3yJbTaTiB onepanii 3a
paxyHOK CKOPOUYEHHS TPHBAJIOCTI Ta MiHiMi3amii Tpas-
MaTH3anii TKaHWH Mg 4gac omepamii. Ik Hacmimok -
NPUCKOPEHHS BIiJHOBJICHHS TMAIli€HTIB, CKOPOYCHHS
TEpMiHy CTaIllOHAPHOTO JIKyBaHHS, IX paHHS BUIHCKA
Ha rojiasbliie aMOyJIaTOpHE JIIKyBaHHS Ta CKOPOUYCHHS
nepioay peadinitanuii i MPUCKOPEHHSI BiTHOBJICHHS Mpa-
1e3aTHoCTi. BiACyTHICT €IMHOTO YHIBEPCAIBLHOTO
METOJly MPOBEJCHHS TeMOCTa3y TKaHUH Mijl Yac oIe-
patii CIOHyKae 10 MOAaJbLIOro MOLIYKY, PO3POOKH Ta
BIIPOBA/KCHHS B KIIHIYHY MPAKTUKy HOBHUX METOZIB.
Cepen 3ac00iB ITUPOKOTO BUKOPUCTAHHS € JiaTepMo-
KOATyJISILS 110 Ta€ MOKJIMBICTh BUKOHATH KOATYJISIIIIIO
CYIUH 3 gAiamMeTpoMm 1o 1,5 MM. 3acToCcyBaHHS yIbTpa-
3BYKOBOTO CKAJIBIENS JIOTIOMAarae KoaryJioBaTH Cy-
IVHU 3 giamerpoM g0 5 mwm. [lix wac 3ynuHKM ma-
PEHXIMaTO3HOT KPOBOTEUI MOXIIMBE 3aCTOCYBAHHS ap-
roHomiasMentoi koarymsrii  [1]. Omnak  BHCOKa
co0IBapTICTh CaMUX alapariB Ta PO3XiJHUX MaTepiajiB
JI0O HUX 3HAYHO OOMEXYE MOMKIUBOCTI iX MOBCIOJHOTO
BUKOpHCTaHHs. Ha chOrofHiniHii JeHb HE PIAKO A
nepeB’sI3KM CyJIUH PI3HOTO KauiOpy HaiOUIbII HIMPOKO
BUKOPHCTOBYETHCS IIOBHUI Marepian Ta kiincu. Oc-
HOBHMMH HEJIOJIKAMH IOTO METOJy € ITO/IOBXKEHHS
TPUBAJIOCT] OTIEPATUBHOTO BTPYYaHHS Ta 3QJIMILICHHS B
opraHi3mi iHopizmHux Tin. IIpu BuKOpucTaHHI 6io3Ba-
PIOBaJIbHOI TEXHOJIOTII 3HAYHO 3MEHIIYETHCS TPH-
BAJIICTh caMoro OTIEPaTHBHOTO BTpYyYaHHS,
MiHIMI3Y€ThCSl 3aIMIIEHHS CTOPOHHIX TiT B JiJISHI
OTICpPAaTUBHOTO BTPYYaHHS Ta 3a0e3MedyeThCsl Halik-
Hui romeoctas [1, 2, 3].

META JOCJIIIKEHHS: TIPOBEJICHHS
MOPIBHAUIBHOTO aHAI3y e(EeKTHBHOCTI BUKOPHCTAHHS
6103BapIOBAILHOT TEXHOJIOTIi Ta TpajWLiIHHOTO CIO-
co0y remocrasy IIiji 4ac MPOBE/ICHHS TUPEOiTHHUX OTIe-
paTUBHUX BTPYyYaHb.

MATEPIAJIM TA METOJHU. PerpocnieKTUBHO
Oysin BuBUeHi 435 icTopiit XBOpoO Mali€eHTIB 10 TPo-
orepoBaHi y Xipypriudomy Biaginenni JHY «HIIL
ITIKM» IYC 3 pi3HOMaHITHOIO THPEOITHOIO IAaTo-
JoTi€r0 (HETOKCHUIHUM OAHO- Ta 0araToBy3JI0BHU 300,
THPEOTOKCUKO3 3 TU(PY3HUM 200 BY3JIOBUM 3000M, BU-
coxonupepeHIiioBaHN paK HIUTOMOMIOHOT 3a103H1).

Hdo nmocmimkenHs Oynmu Brumodeni 420 BHUIanKis.
BuKiTIOUeHHS CKJIANM MALli€HTH SIKUM BHUKOHYBAJHCh
OIlepaTHBHI BTpy4aHHs 3 nmpuBoay prolongatio morbi
paKy IIUTOMONIOHOT 3251031 y JiM(paTH4HI By3IH MWINT
Ta MALliEHTH, SKUM KpIM IIEHTPaJIbHOT BUKOHYBAIACh 1
natepaibHa (OJHO- YW JBOOIYHA) JUCEKIS Wi, B
3B 513Ky 3 HEYHMCJIGHHMM TIpyNnamMH HOpIBHSHHS (3ara-
soM 15 Bunazkis). Po3noain nauieHTiB IpoBOIUBCS 32
00CSTOM OTIEpaTHBHOTO BTPYIAHHS:

e Temitupeoinekromis — 106 Bumanxis

e Tupeoigekromis — 186 Bumakis

e TupeoinekToMis 3 HEHTPAIHHOIO IHUCEKIIIE0
IIMHHAX JTiM(paTHIHAX By3miB — 128 BumaakiB

Ha norocmitanbHOMY eTarii BciM, 0€3 BUKIIFOUYCHb,
BCIM TMAIliEHTaM TMPOBOAWIOCH YJIbTPA3BYKOBE JO-
cmimkenns (Y3/]) muromnonioHOI 3a103u Ta 1mIui, 3a Ha-
SIBHOCTI HOBOYTBOPEHb — TOHKOTOJIKOBA acIipamiifHo-
nyHkuiitHa oioncist (TAIIB) i Bu3HaueHHSI TOPMOHAIb-
HOT'0 THPEOIHOTO Ta MapaTHPEOiTHOTO CTATYCIB (3 Me-
TOIO BUKITIOUCHHS TIOEIHAHOT 1aToJIori1). 3a HassBHOCTI
MOKa3aHb MPOBOAWIOCH IHTpaolepaliifHe eKcIpec-
TICTOJIOTIYHE OCIIKSHHS BUJAICHOTO MaTepiary s
BU3HAYEHHS OCTATOYHOTO 00CATY ONEPaTHBHOTO BTPY-
YaHHS.

OmnepaTHBHI BTpy4YaHHS BUKOHYBAJIUCh JOCBiIUe-
HUMHU Xipypramu xipypriusoro Bigginenns JHY
«HIILL TIKM» JIYC B miaHOBOMY MOPSIKY IiCIs pe-
TEJIEHOTO OOTepaniiHoro o06cTekeHHs Ta 000B’A3K0-
BUM JOCSATHEHHSM ITal[iIEHTOM €yTHPEOIHOTIO CTaTyCy.
Po3nonin nanieHTiB Ha rpynu 6yB 00yMOBIICHUI METO-
JIOM TeMocTasy IIiJi 4ac BHKOHaHHS OIepaTHBHOTO
BTpydyaHHs. Jlo mepmoi Tpynu Oyium BKIIOYEH]
TIALI€HTH KM BUKOHYBAJIMCh OTIEPAaTHBHI BTPYYaHHS
TPaAULIHHUM CIIOCOOOM 3 BHKOPHCTaHHSM MOHOIIO-
JISIPHOT JiaTepMOKOaryJsisinii i BHKOPUCTAHHSM ILOB-
HOTO MaTtepiany musl JjiryBaHHs cyauH. Jlo apyroi
TpyNIH — MAI[iEHTH ONEPOBaHi 3a JOTIOMOTOI0 amapaTy
JUTSE 3BaproBaHHs xUBUX TKaHUH «CBapmen EK-300M»
3 BUKOPHUCTAHHSIM OIMOJISIPHUX 3BapIOBANLHUX HOXKHIIb
15x3 MM. B 1ux rpymax HmOpiBHIOBAJUCH TPUBATICTh
OTIEPATUBHOIO BTPYYaHHS B 3aJIEXKHOCTI Big oOcCsTy
omepanii, HasABHICThP YCKJAQJHEHb Ha IHTpa- Ta
TicisionepaniiHoOMy eTarax, TPUBaIICTh IepeOyBaHHs
B YMOBax CTaIlioHapy.

Craructndna 00poOka pe3ysbTaTiB HAYKOBHX J0-
CII/DKEHb 37IHMCHIOBAaJIACh 32 JOIOMOTOI0 TAaKeTy
aHamizy craructTudHux ganux «MedStat 8.0». Craru-
CTUYHI XapaKTEePUCTUKH JUI KUIBKICHUX O3HAaK HaBO-
JATBCSL Y BHTJISIL cepenHboi apudmerndanoi (M) Ta ii
CTaHAapPTHOI OXUOKH (+m). JIJist MOpiBHSIHHS BUKOPH-
CTOBYBAJIU IMOKa3HUK CTATUCTHIHOI JIOCTOBIPHOCTI ().
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PE3YJIbTATU TA OBI'OBOPEHHA.

[Tpu nmopiBHSHHI CITOCOOIB reMOCTa3y ITiJ] 4ac BH-
KOHAHHSI ONIEpaTHBHUX BTPY4aHb BiIMIYE€HO PsiJI Iepe-
Bar Ipy BUKOPHUCTaHHI 0i03BapOBaIbHOI TEXHOJIOTII B

TIOPiBHSIHHI 3 TPAAUIIIHHOIO MeToANKOI0. [TopiBHsUTEHA
XapaKTEepUCTHKA OMEPaTMBHUX METOAMK HaBe/eHa B
Tab. 1 Ta Tad. 2.

Ta6mun 1.
[NopiBHsUIbHA XapaKTEPUCTHKA TPUBAJIOCTI ONICPATHBHUAX BTPYYaHb IPU BUKOPUCTAHHI PI3HUX OMCPATUBHUX Me-
TOJIUK.
OnepaTHBHE BTpyYaHHS 32 Tpa- OnepaTHBHE BTPYYaHHS 32 JOMO-
IUIIIHHOIO TEXHOJIOTIEIO mororw I[TATOHME]]
I'TE TE TE, nu- I'TE TE TE, nu-
CEKIIiA CEKIIA
Kinpkicts () 74 118 76 32 68 52
Bik 47,02+0,91* 47,47+1,34*
min. 55 70 70 30 35 45
TpuBanicts, max. 120 250 200 70 90 120
XB. (M=£m) 71,51+ 95,36+ 114,71+ 46,74+ 59,42+ 70,95+
2,24 3,25 3,19 1,82 ** 1,65 ** 3,60 **

IIprmiTtka: * - MOKa3HUKU CTATHCTUIHO NOCTOBiIpHO (p>0,05) HEe BiAPI3HAIOTHCS B TPYTaxX MOPIBHAHHS
** - IOKa3HUK CTATUCTHIHO MocToBipHO (p<<0,001) Bimpi3HAETHCS BiA MOKa3HUKIB B TPYIIi MAII€HTIB, IO OIIEPO-

BaHi 32 TPaTUIIIIHOIO TEXHOJIOTIETO.

Sk BuaHO 3 Tab. 1 BUKOpUCTaHHS 3BapIOBAILHOT
TEXHOJIOTIT JJa€ MOXKJIMBICTh 3HAYHO CKOPOTUTH TPH-
BAJIICTh ONEPAaTUBHOTO BTpy4aHHs. [Ipu BHKOHaHHI
reMiTHpeoiieKToMIl B cepeIHbOMY TPHBAIICTh 3MEH-
nryetbest Ha 35%, 3a yMOB BUKOHAHHS THPEOiCKTOMIT
— Ha 38%, a Ipy BUKOHaHHI THPEOINEKTOMII TOTIOBHE-
HOIO aucekmicro mui - Ha 39%. Ciix BIA3HAYUTH IO
IicIsl BUKOHAHHS OIICPAaTHBHHUX BTPY4YaHb 3a Tpa-
JULIAHOI0 METOAMKOI0 Yy paHHBOMY Iicisiomne-
pamiifHOMYy Tiepiofi B 4 BUIAaKaX BUHHUKIN KPOBOTEUl
B 30HI ONEPATUBHOIO BTPYYaHHs IO MOTpeOyBaH
HEBIJKJIAAHOT peBi3ii micisomnepamiiiol paHu Ta

3YIHMHKHM KpoBOTedi. B Toit ke 4ac mpu BUKOpHCTaHHI
0103BapIOBaJIbHOT TEXHOJIOTI BHIAKIB KPOBOTEUi 3a-
¢dikcoBano He Oyi0. SIBHINA TPaH3UTOPHOTO Mape3y
ropTasi B nepiuiii rpymni BUHUKIK y 3 nauieHTis (1,4%)
a 'y apyrii rpymi — B 1 Bunaaky (0,9%). Bunaakis ma-
paltivy moBOPOTHOTO TOPTAHHOT'O HEPBA 32 Yac MOajb-
IIOTO CIIOCTEPEKCHHS BHABICHO He Oynmo. B mimsHIi
BXO/1y MOBOPOTHOT'O TOPTAHHOTO HEPBA B FOPTaHb MPU
MPOBEJCHHI ONEPATUBHHUX BTPYYaHb 3a TPAIUIIHHOIO
METOIMKOK BHUIUIEHHS TKAaHWHM IUTONOMIOHOI 3a-
JIO31 MIPOBOJIMIIOCH 3@ JIONIOMOTI'O0 IMCCEKTOPA Ta I1IOB-
KOBOT'O IIIOBHOT'O MaTepiay.

Tabmuns 2.

[MopiBHsUIbHA XapaKTEPUCTHKA TEPMiHIB epeOyBaHHS MALlIEHTIB B yMOBAX CTalliOHApy NPU BUKOPHCTAaHHI pi3-

HHX ONEPaTUBHUX METOIMK (JIDKKO-JICHB).

OnepaTHBHE BTPy4YaHHS 3a Tpa- OnepaTHBHE BTPYYaHHS 33 J0IO-
TIUIITHOIO TEXHOJIOTIE0 mororo [TATOHME]]
Kinskicts (N) 268 152
Tepmin mepeOyBanHs, | Min. 1 1
nio max. 8 5
(M+m) 2,42+0,06 1,42+0,08 *

IIprmiTka: * - mOKa3HUK CTaTUCTHYHO TocToBipHO (p<0,001) Bimpi3HSAETHCS BiJ MOKA3HUKIB B TPYIi MAIli€HTIB,

IO OTNIEPOBaHI 33 TPAJAUIIHHOI TEXHOJIOTIELO.

[Mamientn 000X rpyn TNOpiBHAHHSA Oynu roc-
iTanxi30BaHi B JIeHb BUKOHAHHS ONEPAaTHBHOIO BTPY-
yaHHs. Bunmncka npoBoauiack 3a yMOB 3aJJ0OBLIEHOTO
CaMOIIOUYTTs MAIliEHTa Ta BiJCyTHOCTI YCKJIQJHEHb 3
6oky micnsonepaniiHoi panu. Ilpu aHamizi 1BOX rpyn
MOPiBHSHHA BCTAHOBJICHO IO IPH BUKOPUCTAHHI Iif
4ac eJIEKTPO3BaAPIOBAIHHOI TEXHOJOTII KUBUX TKAHUH
TEepMiH nepe0yBaHHS MallieHTa B YMOBAaxX CTalliOHAPY
CKOPOTHUBCSl B cepeHboMy 3 2,42 jixkko-aas no 1,42
mixko-1Hs (41,3%).

[Tpu ananizi pe3ynpTari NaTOTiCTOIOTIYHOTO JO-
CJIIJPKEHHS! BUAAICHUX TKAaHWH ITiCJISi BUKOHAHHS TH-
PEOIMHUX OlepaTHBHUX BTPYYaHb 3 BUKOPHCTAHHSIM
010e7eKTPO3BaPIOBAILHOT TEXHOJIOTIT 3MiHM B TKaHH-

Hax Oyiu MiHIMQIbHUMH a NIPH BHKOPUCTAHHI Tpa-
JUIIAHOT TIaTepMOKOAryJIsii OyJid BUSBIICH] AUITHKA
OOIIMPHOTO HEKPO3Y Y BUIAJICHUX TKAHUHAX.

B ocHoBI 6i03BaproBaibHOI TEXHOJIOTIi BUKOPH-
CTOBYETHCS IEKTPOTEPMOMEXaHITHA JTisl 1[0 BUKJINKAE
KOAryJIAIiI0 Ta peroyiMepr3amnito OITKOBHX MOJIEKYT
[1, 3]. [IpocBiT CyauHN 3aKPUBAETHCS IIITFHOIO TOMO-
TeHHOIO MAacOI0 III0 YTBOPIOETHCS 13 BHYTPIIIHIX MIapiB
CTIHKH cyAuH. SIK i mpu OiMONApHIN eNeKTpOKoaryJIsamii
BHKOPHCTOBYETHCSI BUCOKOUACTOTHHH 3MIHHUI CTpyM
aJie foro 1mojayva MUKIIYHA Ta JO30BaHA B 3aJIE)KHOCTI
BiJl ONOPY TKAaHWH IO 3BaprooThes. [Ipu 1boMy Tem-
rieparypa HarpiBaHHs TKaHHH L0 3BapIOIOTHCS CKIIANAE
50-65°C [1, 3]. Sk Hacnigok, TepMajbHHUN BIUIMB Ha
TKaHWHY, TJIMOWMHA Ta IUIONIA WOro IOIIMPEHHS
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MiHIMaJIbHI MO0 POOUTH MOXKIIMBUM Ta OE3MEYHUM BH-
KOPHCTaHHS 3BapIOBAILHOI TEXHOJOTIi B MUISHKAX
MPOXOJPKEHHS KPYIHUX MaricTpalbHUX CyIUH Ta He-
PBOBUX CTBOJIB. B cBoiif poOOTi MM BUKOPHUCTOBYBaIN
amapar JJisl 3BaploBaHHs KHUBUX TKaHWH «CBapmen EK-
300M» B pexxumi «3BaproBaHHs pydHe». Y TaHOMY pe-
JKMMI Ha BUXO/II arapata (opMy€eThCs 3MiHHA Harpyra
gactororo 66k['1. Mopynsmis BiCyTHSA. AMIUTITYQ
BUXiHOI Hanpyru cTaHoBUTh 10 100B. IIpu peryiro-
BaHHI ITapaMeTpiB BUXiJAHA MMOTYKHICTh BCTAHOBIIOBA-
jmace Ha piBHI 45-55% Bim MakcuManbHOI (MakcH-
MaJlbHa BHXiJHA OTYXHicTh ckianae 350 Br.).

BuxopucTaHHS 3BaproBalbHOI TEXHOJOTII Jae
MOXIIMBICTh HaJIHHO 3YNHHUTH KpOBOTEYy 3 Tia-
PEHXIMaTO3HOTO oOpraHy, 3a0e3me4yuTH Oe3KpOBHE
BUJIUJICHHS Ta MOOLTI3allif0 OpPTaHiB K, HAAIHHO 3Ba-
pIOBaTH CyAUHU AiaMeTpoM 110 7-10 mm. I, sik HacmiIoK,
B paHi He 3aJIMIIAIOTHCA JIraTypHI IBY 3 By3JaMH 10
3MEHIY€E 3amajbHy peakiilo B AUISHII micisione-
pamiifHoi panu [3]. B MicIsax BUKOPUCTaHHS €IEKTPO-
3BAPIOBATBHOI TEXHOJOTI JKUTTE3NATHICTh TKAHWH
30epiraeTbcsl 3aBASKH BiICYTHOCTI (pa3w MOCHIICHHS
TIOIITKO/KEHB TIPH 3)KUBJICHHI paHH, BiICyTHOCTI (op-
MyBaHHS Ipy0o0i pyOIbOBOi TKAaHWHHW Ta YTBOPEHHIO
HOBHX cynuH [1, 5].

Ilin yac BUKOHAHHS TPAMUIIHHUX THUPEOITHUX
ONEpaTHBHUX BTPYyYaHb BUKOPHCTAHHS AiaTepMOKOa-
TYJISIIT BUKJIMKAE OMIK 1 HEKPO3 OTOUYIOYHMX TKAaHUH Ta
3HAYHO MOCHIIIOE HAOPSK B AULIHII MicIsonepamiiHol
paHU a TemIiepaTypa HarpiBaHHS OTOYYIOUUX TKaHWH
cknagae 100-400°C [1, 2]. Ak HacHiIOK, MOKIIUBE BH-
HUKHEHHS TOpYIIEHHA (YHKIIOHYBAaHHS TPHIINATO-
MOAIOHMX 32103 Ta IOBOPOTHUX TOPTaHHHUX HEPBIB Ye-
pe3 Onm3bke aHATOMIUHE PO3TAIlyBaHHS MOPYY 13 IIH-
TOMOMIOHOIO ~ 3aJI03010,  MEXaHIYHe  CTHUCHEHHS
HAOPSIKIMMH TKaHWHAMHY B JUISHIN MiCITSIOTepaIiiftHoT
panu a00 TepMiyHMU BIUIMB. B momganeniomy Taki
3MIHH TIOCHJIOIOTh PH3MK BHHHUKHEHHS [MicCIsione-
pauiiiHoT TpaH3UTOPHOI riMmoKabLieMil Ta Tape3y Io-
BOPOTHHX TOPTaHHUX HEpBiB [5].

BUCHOBOK

OtpuMmaHni pe3ysbTaTd JaloTh MOXKIHMBICTH 3pO-
OWTH BHCHOBOK IO BHKOPHCTaHHS BHCOKOYAaCTOTHOL

0i0eNeKTPO3BaPIOBAILHOT TEXHOJIOTIi NMPU BUKOHAHHI
THUPEOITHNX OIEPATHBHUX BTPYYaHb JO3BOJIIE CYTTEBO
3MEHIINTH TPUBAJICTh Ta TPAaBMATUYHICTH ONEPaTHB-
HUX BTpy4YaHb, 3HU3UTH PU3UK BUHUKHEHHS 1HTpa- Ta
icasionepaniiHux YCKJIa/THEHB, TIOKPALIUTH
micnsionepaniiiHy peaOuUTiTalilo, 3MEHIINTH TEpMiH
CTalliOHAPHOTO JIIKyBaHHSA MAI[I€EHTIB Ta CKOPOTUTH
TEepMIH BiJJHOBJICHHS Npale3JaTHoCTi. Bukopucranus
6103BaprOBAIFHOI TEXHOJIOT1I 3HAYHO CIIpOITye podoTy
Xipypra 3aBaskd OUTBII HAAIHHOMY TeMOCTa3y IIiJ] 9ac
oreparii Ta BiICyTHOCTI HEOOXiMHOCTI y HaKJIaJIaHHI
JTaTypHUX IIBiB Ta BY3JiB.
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Mixed education is understood as a method of
conducting the educational process, in which the tradi-
tional model of education is integrated with modern in-
formation technologies, because of which mobility, ac-
cessibility and digestibility of the material being stud-
ied increases.

For the first time the use of educational technolo-
gies was proposed by H. Skinner in 18662. Skinner pa-
tented the apparatus "Teaching Spelling”, which allows
you to train the spelling of words, as well as their read-
ing. Further, attempts to introduce training devices
were made by H. A. Akins (1913) and S. L. Pressi
(1928), but in those days they were not successful.

With the advent of computer technology, the con-
cept of blended learning became more possible. The
first computers used for educational purposes were
MARK 1 (Harvard) and ENIAC (University of Penn-
sylvania) were created respectively, in 1944 and 1946.
They were used in the study of mathematics and engi-
neering as a mathematical apparatus for solving prob-
lems3.

In 1960, Donald L. Bitzer developed the PLATO
computer program, which was used "as an educational
tool"* and which laid the foundation for online commu-
nities. By the 80s, the program had become widely used
in the global educational space.

The process of introducing information technol-
ogy is becoming increasingly important every day. To-
day, due to the widespread use of the Internet and com-
puter technologies, the learning process can be orga-
nized in such a way as to achieve its greatest efficiency.
Thus, the following types of blended learning can be
distinguished>:

1. Inverted classroom

2. Autonomous groups

3. Change of working areas

4. Personal choice

5. Individual curriculum

The first three models are applied to large groups
focused on compulsory learning. Models 4, 5 are appli-
cable to students individually, depending on their de-
sire.

1. Flipped class.

This method of teaching consists in the fact that
new material is independently studied by students, with
the help of training video lectures and material spe-
cially prepared by the teacher. Class time is allocated
for direct work with the teacher, consolidation of the
material, clarification of incomprehensible topics, prac-
tical work.

According to the study in mathematics for electri-
cal engineering students®, the inverted class method
showed positive results. So, according to teachers, it is
possible to get feedback from students, and most of the
time is devoted to individual practice: "In classes con-
ducted using an inverted classroom, the teacher spends
approximately 40% of the time explaining, the remain-
ing 60% of the time is used for individual practice. This
is a significant change from traditional lectures, where
75% of the time was used by the teacher to present the
content." However, there were difficulties when work-
ing with students who did not prepare for the lesson in
advance and did not watch the lecture. Most students
also left positive feedback.

Advantges

Disadvantages

More time is devoted to practice

It is necessary to prepare video lessons and other ma-
terials in advance

2 “A History of Teaching Machines” Ludy T. Benjamin, Jr
Texas A&M University.

3 THE journal. “Computers in Education: A Brief History.
44 PLATO, computer-based education system. Steve Jones

5 «HcTopus pasBuTUs 06pa30OBATENBLHBIX MOJEIEH U TEXHO-
noruity E.A.Amucos, JI.C. [loaeimoBa, MockBa, bepnun
2021.

6 Inverted Classroom by Topic - A Study in Mathematics for
Electrical Engineering Students, PAPER INVERTED
CLASSROOM BY TOPIC - A STUDY IN
MATHEMATICS FOR ELECTRICAL ENGINEERING
STUDENTS, I. Braun, S. Ritter and M. Vasko Karlsruhe Uni-
versity of Applied Sciences, Karlsruhe, Germany.
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Students can study the material at a convenient time,
and at a convenient pace

Different levels of training of students

New material is presented in video format, which fa-
cilitates perception

There are students who, for one reason or another, are
not able to study the material in advance.

Develop the skills of reasoning and independent study

It is difficult to organize the process with a large num-
ber of students

Thus, when using this method, it is necessary to
strongly motivate students and their awareness of the
importance of independent work.

2. Change of working areas.

This method is based on the division of students
into groups, each of which works in a pre-prepared
working area. As a rule, the most effective is the divi-
sion into three groups:’

[J A group working with a teacher;

L] Individual work at the computer;

Practical activity.

Each student, during the lesson, necessarily works
in each zone.

The method can be used in conjunction with the
Inverted Class method. In addition, the number of
groups and "zones" are determined by the teacher and
students in advance.®

The main advantages and disadvantages of this
method include the following features®:

Advantages

Disadvantages

Increasing the motivation and interest of students in
the educational process due to the change of work ac-
tivities;

The difficulty of organizing the teaching process and
the process of preparing for the lesson;

The possibility of an individualized approach to stu-
dents through work with small groups;

The need for a large number of specially trained tech-
nologies.

Reducing the fatigue of students due to a change of
activity;

The need for preliminary preparation of students for a
new method of education.

Development of communication skills.

3. Autonomous groups.

The method of teaching an autonomous class con-
sists in dividing the class (group, collective) into two
groups, one of which implies independent learning
within the framework of the educational process; the
second group takes a lesson on the classical system of
education.

The peculiarity of the method is that an autono-
mous group studies all the information provided by var-
ious (book, Internet) sources, and after self-study, a les-
son is held with a teacher aimed at satisfying students'
questions. The second group conducts a full-time les-
son with a teacher, which gives more basic information.

Advantages

Disadvantages

Development of independence in a student;

The likelihood of problems with finding infor-
mation on the Internet, due to technical problems;

An opportunity for more advanced students to
learn at their own pace;

Varying degrees of mastery of students'
knowledge;

Wide range of information provided;

The possibility of losing the right direction of de-
velopment due to a large amount of information;

Possibility of assistance from the teacher, in the
future, answers to the necessary questions

4. Personal choice.

The "personal choice" blended learning model dif-
fers from other models by the student's complete im-
mersion in the industry he is interested in. This model
of learning is intended mainly for high school students,
as it assumes a formed consciousness for a responsible
independent search for material.

" TeXHOJIOTMYECKHE OCOOEHHOCTH MOJEIH "CMeHa paboumx
30H", https://canvas.instruc-
ture.com/courses/1189709/pages/tiekhnologhichieskiie-
osobiennosti-modieli-smiena-rabochikh-zon

8 APPLICATION OF THE ROTATION MODEL FROM
MIXED EDUCATION TECHNOLOGIES IN THE
EDUCATIONAL PROCESS IN SCHOOLS Yulduzkhon S.
Polvonova Mathematics Teacher, Creative School Named

Mandatory, for this model of training, is the full
individual support of the student, at the entire stage of
training, both pedagogical and psychological.

Depending on the scale of the classes, two areas
can be distinguished:

A new profile.

A group of students is formed from students of dif-
ferent classes of one educational institution, in order to
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study a new profile subject. At the same time, classes
can be held both in person and using Internet platforms.
This model was created in order to provide the neces-
sary conditions for the study of a subject area that is not
included in the general education program.

Inter-school group

A group of students engaged in the "Inter-school
group™ model is formed from students of various edu-
cational institutions of one or more municipalities who
have expressed a desire to master the same subject re-
motely. The network teacher and the teacher-curator
are appointed by the territorial coordinator of the mu-
nicipal education department.

5. Individual curriculum.

A group of students engaged in the "IUP" model
is formed on the basis of small cooperation groups typ-
ical of schools working according to individual curric-
ula. In such schools, situations often arise when it is not
possible to open a subject group in accordance with the
educational needs of students due to its small number
(less than 10 people). In such cases, an online learning
group is created, which includes both students from OU
working according to individual curricula, and students
from other OU of this or other municipalities.

The "Personal Choice" and "Individual Curricu-
lum" models can be characterized as follows:

Advantages

Disadvantages

Development of independence in a student;

The likelihood of problems with finding information
on the Internet, due to technical problems;

Availability of information;

Lack of socialization of the student;

Full support from the teacher

Conclusion.

Thus, this reform of the educational process has
both positive and negative aspects. The considered
technologies require high-quality technical equipment,
training of teachers and personal responsibility of each
student - in the absence of at least one of these factors,
training will lose its meaning. However, with the suc-
cessful use of these technologies, the quality of training
increases due to the development of such a factor as in-
dependence and self-learning of students.
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French language is a foreign language in Uzbekistan and that its teaching and learning cannot take the same

process as acquiring first or a second language. In order to be able to interact with the native speakers in real life
day to day communication, several techniques and methods should be used. Among French language learning
methods, the leading position is occupied by the communicative approach, which is aimed directly at the develop-
ment of communication. This study aims at analyzing the use of communicative method in teaching/learning pro-
cess. It is proved that communicative approach makes it possible for students of the elementary level, not only to
acquire the knowledge, but also to learn the socio-cultural component for adequate interaction with native French
speakers in real-life situations. Findings of this study show that it is advisable for teachers of French language use
the communicative language teaching approach to build confidence in their students, as this will help to develop
faster their linguistic skills, given that this approach gives priority to listening and speaking skills over reading and
writing skills.
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I. Introduction

The communicative method of teaching foreign
language is recognized as the most effective all over the
world, and today many university teachers work on its
basis. The basis of the communicative technique is the
study of language through situations of communica-
tion.

Communicative method is a combination of tradi-
tional and intensive methods, but with a number of its
own characteristics. This method helps to overcome the
language barrier, relieves a person from the fear of
speaking in a foreign language. Most of the popular
French training courses demonstrate the benefits of this
method. In the classroom, students have the oppor-
tunity to use the language in real life situations.

The concept of a communicative technique con-
sists of the constant development of the main skills re-
quired to master any foreign language (reading, gram-
mar, speaking, listening and writing). The ultimate and
key goal is to learn student's basic communication skills
in French. Mastering the required material in a short
time and with an impressive degree of consolidation is
due to the fact that the key expressions of the French
language, grammatical structures, vocabulary are con-
veyed to the student in the form of a real and emotion-
ally colored situation. [1]

Since the primary and fundamental manifestation
of any language is found in oral speech and being the
first manifestation of communication, acquiring oral
communication competence in a foreign language like
French is essential. The oral communication class
therefore helps the students improve their speaking
skill and to acquire and put into practice the elementary
principles of interpersonal communication.

Let us consider the learning process of French us-
ing communicative method. Classes are held in a re-
laxed environment. Communication takes place only in
a foreign language. Teacher explains new rules, words
using familiar vocabulary, grammatical constructions,
gestures, facial expressions, drawings and other visual
aids. Role-playing games and dramatization are very
effective at the initial stage of learning. Dramatization
- presentation in the form of scenes, fairy tales, stories,
as well as plot pictures. Everyday situations are played
out: acquaintance, choice of travel route, congratula-
tions, shopping, and so on.

The game provides an emotional impact on lan-
guage learners, activates hidden capabilities of a per-
son. It facilitates the acquisition of knowledge, skills,
abilities, creates conditions for the active mental activ-
ity of its participants. All its participants are equal, even
the weakest are not shy due to the feeling of equality. If
a participant in a role-playing game does not know a
word, he always has the opportunity to replace it with
any other.

I1. Methodolgy

2.1 Statement of the problem

Most French classes are dominated by written
work and little or no attention is given to oral work.
Even during the class titled Oral Expression almost

only written work is done and in English or the mother
tongue too. This does not give the learners the possibil-
ity of developing the necessary competences for oral
comprehension and production. Although the current
French curriculum in the National Commission for Col-
leges of Education minimum standard, insists on the
use of the communicative approach, the traditional
method is still in practice by some colleagues in our
French classes in the colleges of education. [2]

2.2 The aim of study

The primary task of communicative methodology
is to enable students to speak French fluently, and even-
tually think in the language. It should be noted that
there are no exercises that are aimed at mechanical re-
production. But exercises are used for comparisons,
pair work, game situations, search for errors, connect-
ing and developing memory, logic, developing and
forming figurative and critical thinking.

In addition, with the help of role-playing, students
learn to instantly invent synonyms or rebuild sentences
in a very short time, depending on how the conversation
develops. The participants in the game can change and
accept any images to their taste and build their conver-
sation about this.

In communicative technique, emphasis is placed
on the active use of audio recordings, interactive mate-
rials and videos. A variety of methodological tech-
niques used in the development of French using com-
municative method makes it possible to form skills re-
quired by a modern person in his business and everyday
life, namely ability to negotiate, make presentations,
make reports, make calls by phone, Skype and other
modern means of communication, to correspond with
interlocutor in colloquial and business French.

Use of the native language in communicative clas-
ses between students and the teacher is highly undesir-
able, often even forbidden. For the purpose of explain-
ing meanings of new words teacher and students refer
to previously known words, expressions, photographs,
slides, drawings, gestures, facial expressions, video
clips. For films, songs, newspapers, TV shows, maga-
zines, comics are used to achieve the goal, so students
are gradually immersed in culture of France, learn im-
portant and interesting facts from history, get ac-
quainted with the geography of this country. Educa-
tional games are also effective, including board games
(for example, Scrabble). Thanks to visual and entertain-
ing materials, learning French becomes quite exciting.

Teaching listening comprehension or semantic
perception (understanding) of speech by ear involves
students performing exercises to form general auditory
skills, speech exercises and subsequent work with
audio text. While teaching French as a foreign lan-
guage, the setting of the learning goal is carried out with
a focus on a certain level of development of
communicative competence, which may be different
for its elements: basic in reading and writing,
elementary in listening.

I11. Discussions and results
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At the initial stage of training, the student operates
with units of communication, which are gradually
integrated into more extensive speech actions. Thus,
the improvement of the skill is carried out by the fol-
lowings:

a) through its transfer to another communicative
situation

b) on a more complex type of text

c) with the inclusion of new language material.

The psychological features of this speech activity
determine the requirements for the method of teaching
listening:

1. There is a need for motivation for listening, that
is, interest that helps to maintain the attention of
listeners (students).

2. The task of deciphering sound information is
simplified if the listener is initially oriented and well
acquainted with the situation to which this information
relates (the teacher’s attitude, illustrations, etc.), i.e., it
is about anticipating the probable content of the text.

3. Listening should be preceded by instructions,
the main purpose of which is to form the listener's
mindset on the nature of perception and understanding
of information. The installation should differ
depending on the task that is set for the audience.

The means of training students in understanding of
sounding speech is to teach them the optimal methods
of listening to the text. This is a general listening,
without any notes that distract from understanding, at
the first presentation of the text and, on the contrary,
keeping notes when listening again.

4. The text should be presented in such a volume
and at a pace that corresponds to the level and
educational capabilities of the students.

5. While hearing a foreign language, a backtrack
is required. Therefore, the text for listening should be
presented more than once. After the second listening,
exercises are performed to determine the degree of
understanding of the text by students. The third
listening is offered for self-examination of correctness
of the performance of various tasks: firstly, general
understanding, then tasks to search for the given
information, and finally, questions that require
generalizations, conclusions.[3]

The act of communication arises against the back-
ground and under the influence of a set of circum-
stances. The linguistic and semantic characteristics of a
speech act are determined by the conditions of both in-
tralinguistic and extra linguistic nature, which are pre-
sent at a certain moment of the speech act. These can
be circumstances of both an external and an internal
plan that are significant for a person at the moment: a
phone call or a desire to receive an object that is beyond
the easily accessible, a feeling of hunger or dissatisfac-
tion with a person, a thought, desire, invitation, etc. ex-
pressed by someone. Due to it, a communicative situa-
tion is considered as the minimum cell of communica-
tion of the "molecule” of oral communication, which is
"one of the contingent conditions for the emergence or
successful implementation of a speech act." The com-
municative act is defined as “the sum of the statements
of all communicants (retrospectively - the total text) of
one communicative situation. [4]

The role and position of the teachers are very im-
portant in the teaching of French because they can en-
courage or discourage the learners in their learning of
the language. Unfortunately, there is a grave shortage
of qualified teachers and teaching materials for the oral
aspect of language learning. Therefore, we find that
more than half of the learners are usually very badly
taught or are never truly exposed to oral communica-
tion of the language. Most of the teachers use the tradi-
tional method or the grammar-translation method to
teach their students which of course results in the poor
performance of students, most especially in oral com-
munication. This is because some of the teachers them-
selves are unable to communicate freely in French and
as such resort to teaching solely in English or the
mother tongue. Therefore, to be adequately qualified to
teach especially a foreign language like French, one
needs to be well trained pedagogically to be able to
properly handle well the teaching of the subject. Over-
all, the teacher should be patient with especially the
very timid students, as this will one of the factors to
inspire and build up their confidence. [5]

Another factor affecting learning process is teach-
ing aids and materials. Textbooks and teaching aids of
communicative methodology consist of practical tasks
in the form of dialogues and topics for discussion, from
non-adapted texts, exercises for translation are ex-
cluded. Such textbooks are usually accompanied by
CDs with audio and video recordings. While working
with new vocabulary, substitution exercises are used,
logical riddles, replacement of transcriptions with
words, puzzles. In textbooks aimed at developing com-
munication skills, there are large number of photo-
graphs, drawings that illustrate texts and they serve as
a basis for various kinds of tasks. Tutorials are level
based; each section contains topics for working out ma-
terial.

IV. Conclusion and recommendations

Universities that actively use the communicative
methodology invite native speakers of French as teach-
ers. On the one hand, a Frenchman contributes to excel-
lent pronunciation and understanding of a foreigner's
oral speech by ear, acquaintance with the most common
and modern colloquial vocabulary of the French lan-
guage. On the other hand, it is often difficult for a native
speaker to explain the meaning of certain words, as well
as grammar that has no analogue in learner’s native lan-
guage, especially if the native speaker does not speak it
atall. Itis difficult for students to master grammar rules
without explanation. The communicative technique
does not provide an opportunity to develop writing
skills. It is one of the drawbacks of communicative
technique.

Thus, one should combine modern and classical
methods in learning French at an elementary level,
since each technique has advantages and disad-
vantages. At the initial stage of learning French, it is
important not to miss moment in the formulation of not
only speech, the development of vocabulary and critical
thinking, but also to instill grammatical skills for the
competent use of the language in everyday and profes-
sional communication. The result of this article can be
considered an analysis of the use of a communicative
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methodology for learning French by students at the pri-
mary stage of learning.
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In September of 1920, Kemalist Turkey attacked
the Republic of Armenia. This article aims to highlight
the problems of the 'ideological’ justification of this at-
tack based on the analysis of Turkish sources and the
stages of making and implementing the decision to start
it.

From the point mentioned earlier, it is crucial to be
acquainted with the history and content of the docu-
ment named 'National Oath' (Turkish: Misak-1 Milli)
because it became the ideological justification for the
attack on Armenia. Its initiator and author were Mus-
tafa Kemal (later Mustafa Kemal Ataturk) — the leader
of Turkish nationalistic forces, known as the Kemalist
movement. The Kemalists rebelled against the Ottoman
government and the Sultan, who was located in the cap-
ital of the Ottoman Empire, Constantinople. The Kema-
list movement took control of the Asian provinces of
the Ottoman Empire.

In modern Turkey, 'National Oath' is characterized
as a program expressing the very goals of the Kemalist
movement [1, p. 31-48]. The history of the adoption of
that document is noteworthy. Kemal's close friend and
comrade-in-arms Ali Fuad (later adopted the surname
Cebesay) claims that as early as 1907, Kemal drew and
showed him a map of Turkey itself, then part of the Ot-
toman Empire, which later served almost identically as
the basis for the outlined borders of the 'National Oath’
[2, p. 316-317]. This long-standing idea of Kemal em-
phasized the necessity of creating a homogeneous
Turkish state.

Developing his idea, on December 28, 1919, Ke-
mal made a speech in Ankara, the central city of the
Kemalist movement. Addressing the leaders of that
city, he mentioned that the territories of the Ottoman
Empire were under the control of the Ottoman army in
1918 before the signing of Mudros Truce, which ended
the participation of the Ottoman Empire in World War
1, should be included in the territory of the country [3,
p. 30]. Actually, during the speech, he already had in
his mind the idea of the future 'National Oath'.

Beginning from January 3, 1920, Kemal started to
meet in his headquarters in Ankara with the deputies
elected to the last Ottoman parliament who were going
to Constantinople and, after introducing them in detail
to the main provisions of the text of the 'National Oath’

he had already prepared, demanded that they present
this document in the parliament and achieve its adop-
tion [2, p. 319].

The deputies who were given a task by Kemal did
s0. They first initiated informal discussions and later
created an informal committee, which developed the
document's final text. It was read in an informal closed
session of parliament on January 28 and passed but kept
secret. For the first time, the public learned about the
existence of that document on February 3, when "Yeni
Giin' newspaper, published in Constantinople, came out
with a corresponding publication, noting that it is a plan
around which deputies with different views have
united. On February 17, the Ottoman Parliament offi-
cially adopted and published the 'National Oath' [4, p.
77-78]

The 'National Oath' consisted of a preamble and
six clauses [5, p. 35-36]. The first point stated that 'the
fate of the territories of the Ottoman Empire, which are
inhabited exclusively by the Arab majority and which
in 1918 were occupied by hostile armies at the time of
the signing of the truce on October 30, should be de-
cided according to the freely expressed will of the local
population’, that is, the right of self-determination of the
Arabs, who were under the Ottoman rule for centuries.
The recognition of reality was the basis of this state-
ment: the Arabs had raised an armed rebellion during
the war, had won, were already out of the power of the
Turks, and were under the protection of the victorious
British army. In other words, the Turks had lost the
Arab countries and had no chance to re-conquer them.
Under these circumstances, they had to ‘recognize’ the
Arab people's right to self-determination. All the re-
maining territories of the pre-war Ottoman state, which
were not occupied by the Allies on the day of the sign-
ing of the Armistice of Mudros, were declared part of
the indivisible unity of the Ottoman Empire. Thus, the
existence of Western Armenia and the Armenian
Cause, which the Young Turk government had to ac-
cept in January of 1914 and agreed to carry out reforms
in the Armenian vilayets of the empire under the super-
vision of foreign states, was excluded.

The third point of the document referred to the sta-
tus of Western Thrace, and the fourth to the status of
the Straits. In both cases, Ottoman rule was intended to
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be maintained. The fifth point stated that the preserva-
tion of the rights of the minorities living in the Ottoman
Empire would be conditioned by the preservation of the
rights of the Muslims in the neighboring countries. This
wording differed from the version proposed by Mustafa
Kemal. It indicated that the members of the parliament,
probably at the suggestion of the supporters of the Con-
stantinople government, tried to take a slightly more
'flexible' position, showing the Allies that in the 'Na-
tional Oath', the rights of minorities were respected. In
the meantime, the Kemalists were not missing the op-
portunity to use the Muslims living in the neighboring
countries of the Balkans and the Caucasus as a tool to
put pressure on the neighbors.

The last point, the sixth, signaled that the Ottoman
Empire not only did not recognize capitulations but
would also carry out state debt payments selectively,
based on whether they hindered the country's develop-
ment.

In general, the 'National Oath' was distinguished
by its nationalistic character, fully conforming to the
ideological and political foundations of the Kemalist
movement. It was more like a statement from the par-
liament of a country that had won the war than it had
lost, acting in a capital controlled by the victorious En-
tente states Great Britain's and France's armed forces.

Expectedly, the 'National Oath' caused dissatisfac-
tion and sharp opposition to the latter. British Prime
Minister Lloyd George described it as dangerous,
which could become an obstacle to the signing of a
planned peace treaty between the Entente and the Otto-
man Empire. It was decided to end the parliament's ac-
tivities and take the capital under stricter control, where
supporters of the Kemalists gradually gained strength.

With the consent of the Sultan in 1920, on March
16, Constantinople was officially declared occupied by
the Allies. The number of their armed units in the cap-
ital and its surroundings was increased to 60 thousand.
Martial law was declared; the allies dissolved the par-
liament and arrested some of the deputies and promi-
nent political figures who supported the Kemalists.

The Entente countries had correctly guessed Ke-
mal's intentions: the preparation and acceptance of the
‘National Oath' meant that he had already decided in
principle to go to war. The measures they took could
only be implemented in the capital. However, Kemal's
target was not Constantinople. He decided to start the
policy of violently implementing the provisions of the
‘National Oath' from the opposite side of the empire, the
East. He had already chosen the first target of that pol-
icy: the Republic of Armenia. The materials published
in Turkey, including by the General Staff of the Armed
Forces, provide an opportunity to restore the course of
preparations for the war against Armenia in conditions
of top secrecy in 1920.

On February 5, 1920, a week after the secret adop-
tion of the 'National Oath' by the parliament in Constan-
tinople, Mustafa Kemal announced his conclusion on
the need to start a war against Armenia. Thus, the ide-
ological preparation for the war against Armenia ended,
and the military preparation for the war began. On that
day, Mustafa Kemal, who served as head of the Repre-

sentative Body (government) of the nationalist move-
ment, sent a coded telegram to Karabekir Pasha, the
Commander of the 15" Corps of Kemalist Army, sta-
tioned on the border with Armenia [6, p. 663]. He or-
dered an 'official or unofficial draft' to start attacking
Armenia [7, p. 466].

Kemal's telegram mentioned above is an important
document that proves that he initiated the war against
Armenia and did so as early as early February of 1920
before the Treaty of Sévres was signed. Based on that
coded telegram, one of the publications of the General
Staff of the Armed Forces of the Republic of Turkey
characterizes Kemal as the author of 'the main idea of
the attack to be carried out in the East' [8, p. 56] It is
noteworthy that Karabekir was annoyed by Kemal's
'laurels’ as the initiator of the war against Armenia. In
the voluminous volume of his memoirs, he writes that
he 'thought' about the war a year before Kemal [7, p.
463]...

In response to Kemal's order, Karabekir reports
that, on the one hand, the climatic conditions on the
front against Armenia are unfavorable, which will com-
plicate the issue of troop supply. On the other hand, un-
til the Bolsheviks cross the Caucasus Mountains and
enter Azerbaijan, the Turkish army can be defeated. He
particularly mentions that the winter conditions are
harsh, there is much snow, and he refuses to comply
with the order [7, p. 467-468]. Kemal and the Repre-
sentative Body consider the Commander's objections
justified and accept them [8, p. 57]. The draft is post-
poned.

However, Mustafa Kemal did not give up his idea
of unleashing a war against Armenia, using as an ex-
cuse the official capture of the capital city of Constan-
tinople by the Entente countries on March 16, 1920. On
the same day, March 16, he turns to Karabekir again.
He asks his opinion about the favorable dates for start-
ing a war against Armenia [9, p. 41]. Karabekir's an-
swer proves that he still considers both the military-po-
litical situation and the climatic conditions unfavorable
from the point of view of launching an attack. He spe-
cifically mentions that there is much snow in the region
between Erzurum and Sarikamis. Therefore, it will be
possible to launch the attack in early April, preferably
after mid-April. At the same time, he suggests starting
preparations for the attack and waiting for a favorable
moment [7, p. 534-535]. Kemal agrees to Karabekir's
proposal and informs him about it.

Thus, it becomes clear that already in March 1920,
preparations for the war against Armenia began.

Karabekir Pasha, who was closely following the
actions of the Red Army of Bolshevik Russia, upon re-
ceiving news that the Red Army had defeated Denikin's
troops and opened a path to the Caucasus, turned to
Mustafa Kemal with a proposal: launch an offensive in
the direction of Armenia to meet the Red Army as far
forward as possible and capture the provinces of Kars,
Artvin, and Ardahan.

In his report addressed to Mustafa Kemal on
March 28, 1920, Karabekir, in particular, stated that
there would be a great responsibility before the nation
and history if the moment were missed to reach the bor-
ders of Turkey, as outlined by the Brest-Litovsk Treaty,
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which was signed with the Russians. His report clearly
shows that the attack on Armenia aimed to occupy all
the territories up to the Araks River. He also noted that
the preparatory works had already started and once
again emphasized that winter is too severe, so it is im-
possible to start operations earlier than April 15. At the
same time, he asked to keep the entire already-started
preparations secret [8, p. 58-59].

After receiving the report of Karabekir mentioned
above, Mustafa Kemal concluded that it was necessary
to speed up the preparations for the war against Arme-
nia, ensuring secrecy, in particular, keeping secret the
exact date of launching the attack. He concluded that
the war being prepared was the only way to save the
Turkish state and the Turkish nation [8, p. 59].

The study of Turkish documents gives an idea
about the practical steps needed to prepare for the war.
In particular, Karabekir, as a first step, published a dec-
laration that aimed to spread anti-Armenian sentiments
in the border regions and unite the population against
the Republic of Armenia, presenting the latter as a dan-
gerous enemy. The declaration specifically emphasized
the need for joint actions of the Muslim population,
thus seeking to use the Kurds in the war being prepared
[8, p. 59-60].

At the same time, work is being started to prepare
the action plan for the attack against Armenia. That
plan was ready about two months later, and on May 26,
1920, it was sent to the Corps units under the command
of Karabekir. Here, the capture of Igdir and reaching
the Araks River were mentioned as the targets of the
attack. That operational plan envisaged that the Turkish
troops from the north would receive the support of the
Bolsheviks, which would facilitate their advance. It
specifically stated that the war would aim to secure the
borders of Turkey defined by the 'National Oath," which
would include not only Western Armenia but also the
provinces of Kars, Ardahan, Artvin, as well as Nakhi-
chevan and Igdir [8, p. 59].

At the end of April, more precisely on April 26,
when the climatic conditions became favorable, and it
became known that the Red Army had entered Azerbai-
jan; Karabekir Pasha addressed Mustafa Kemal with a
new report, saying that they had already been formed
favorable conditions to start a war against Armenia. He
emphasized that his forces had already started prepara-
tions for the war ending in two weeks.

Karabekir drew Kemal's attention to two circum-
stances. First, once preparations were complete and the
Corps was ready to attack, keeping troops on standby
for extended periods would affect their fighting ability.
The second circumstance was political. Karabekir was
afraid that the advance of the Red Army in the South
Caucasus could confront the Turks because the Red
Army could continue to attack in the direction of Ar-
menia. That is why Karabekir suggested that the deci-
sion to start a war should be taken immediately [8, p.
79].

The next day, April 27, Kemal, in response to Kar-
abekir's report, as outlined above, reports that only the
Grand National Assembly of Turkey (parliament) can
make the final decision on war and that its decision
must be awaited while preparations continue.

The order sent by Mustafa Kemal to Karabekir
stated that allied relations were established with Bol-
shevik Russia. It was planned to conduct joint opera-
tions against the British Imperialists and their ally, the
Republic of Armenia. Thus, Kemal ordered Karabekir
to refrain from attacking Armenia because the cooper-
ation with Russia and the large-scale aid received from
Russia were still under discussion [8, p. 80].

Karabekir, assessing first the military-political sit-
uation created in the region, addresses Kemal with a
new report on May 6, stating that, in his opinion, a fa-
vorable situation has already been created for attacking
Armenia because the Red Army is located on the border
of Armenia. Karabekir emphasizes that the moment
cannot be missed [7, p. 705-706].

On the same day, Kemal, responding to Karabekir,
stated that it was still too early to start a war against
Armenia because the external situation was unfavora-
ble. In particular, he states that it is still unclear based
on what specific conditions it will be possible to con-
clude an alliance with the Bolsheviks. Let us emphasize
that the Government discussed, as mentioned in the
document signed by Kemal, the issue of ‘elimination
and destruction' of the Government of Armenia from
the middle [9, p. 131].

Kemal's writing, as mentioned earlier, shows that
he considered the negative attitude towards Turkey
worldwide when considering the war against Armenia.
He wrote that the ‘Armenian events,' referring to the Ar-
menian Genocide, have turned the entire Christian
world against the Turks. If Turkey starts a war against
Armenia, it will cause a new wave of anti-Turkish sen-
timents. For this reason, he orders Karabekir to con-
tinue secretly preparing for war and wait for an order
that will be given when a favorable situation is created
[9, p. 132].

After that, intense correspondence between Kemal
and Karabekir takes place for about two months. On
June 1, the Government under the leadership of Kemal,
responding to another proposal by Karabekir, once
again postponed the date of the attack on Armenia, not-
ing that it is necessary to provide such conditions that
it is possible to receive military aid from Bolshevik
Russia because the forces of the Kemalists alone cannot
defeat the Armenian army [9, p. 146-149].

Gradually, the alliance of the Kemalists with the
Russian Bolsheviks took on a more evident shape. Un-
der these conditions, on June 6, 1920, the Government
of the Grand National Assembly of Turkey, led by
Mustafa Kemal, decided to launch an attack on Arme-
nia. The capture of the Soganli mountain pass and the
annexation of Kars, Artvin, and Ardahan to Turkey are
mentioned as targets of the attack. In addition to Kemal,
Chief of General Staff Ismet, cabinet members Ismail
Fazil, Dr. Adnan, Dr. Riza Nur, Celaleddin Arif, and
Camil Bey signed the decision of the Government. The
Government's decision implied that the exact timing of
the attack would be determined by Karabekir, the Com-
mander of the 15" Corps [8, p. 84].

Starting to implement the decision mentioned
above of the Government, Karabekir already two days
later, on June 8, 1920, publicly announced military mo-
bilization. It is interesting that, as it can be seen from
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the text of the announcement about the mobilization to
unite the Muslim population, Karabekir even allowed a
falsification of the actual situation, announcing that 'the
Muslim armies have approached us and can lend a help-
ing hand.' The statement also emphasized that the Bol-
sheviks and the Muslim armies were united with the
Turks against the Armenians [8, p. 85]. Thus, the Gov-
ernment's decision ends the last stage of preparations
for the war against Armenia.

In total, the preparation took about half a year. It
was initiated by Mustafa Kemal and was conducted un-
der his direct leadership by the commander of the 15%
Corps of Kemalist Army. Mustafa Kemal was also the
author of the 'National Oath', which served as the ideo-
logical justification for the war against Armenia.
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AHOTANIA

VY cTarTi 3MiHCHEHO TEOPETUIHHIA aHai3 POOJIEMHU PO3BHTKY CTPECOCTIHKOCTI MaOyTHIX COMiaTbHUX Tpa-
IIBHUKIB K HEOOXITHOTO KOMITOHEHTY iXHBOI MpodeciifHO1 AisUTbHOCTI. 3’ SICOBAHO, IO CTPECOCTIHKICTh € 1HTET-
paJIbHOIO, CUCTEMHOIO XapaKTEPUCTUKO OCOOMCTOCTI, sIKa JISKUTh B OCHOBI i1 37aTHOCTI OyTH caMoOperyiboBa-
HHUM Cy0’€KTOM BJIACHOI aKTHBHOCTI, THyYKO pearyBaTH Ha 3MIHIOBaHI YMOBHU XHTTS Ta CHPUSIE MIATPUMIL TICH-
X0J10TiyHOro KoMpopTty 1 Omaromony4us. Ha po3BUTOK CTPECOCTIHKOCTI MallOyTHIX COI[iaIbHUX MPAIliBHUKIB B
Cy4YacHHMX yMOBax BIUIMBa€ Oe3niy (hakTopis, aje caMme IKHUTTEBUI JOCBI]], BACOKHIA PIBEHb CaMOpETyJIsLiil, PO3BU-
HEHUI eMOLIMHUI 1HTEIEeKT xoroMarae iM JOCATTH €MOLIMHOI ¢TaOlIBHOCTI Ta IICUXOJIOrIYHOI TOTOBHOCTI JI0
cTpecy. Yce 1e motpebye TypOoTn MaitOyTHIX (axiBIB coIiambHOI chepu mpo BIacHE CyO’€KTUBHE OJIaromo-
Jy44s Ta PO3BUTOK MPO(ECiifHIK HaBUYOK.

ABSTRACT

The article provides a theoretical analysis of the problem of developing stress resistance of future social
workers as a necessary component of their professional activity. We found out that stress resistance is an integral,
systemic characteristic of a person, which is the basis of his ability to be a self-regulated subject of his own activity,
to respond flexibly to changing living conditions and contributes to the maintenance of psychological comfort and
well-being. The development of stress resistance of future social workers in modern conditions is influenced by
many factors, but it is life experience, a high level of self-regulation, developed emotional intelligence that helps
them achieve emotional stability and psychological readiness for stress. All this requires the concern of future
specialists in the social sphere about their own subjective well-being and the development of professional skills

KarouoBi ciioBa: cTpec, crpecocTiiikicTb, MaiOyTHI colialibHI MpaliiBHUKH, podeciiiHa IisuIbHICTS.

Keywords: stress, stress resistance, future social workers, professional activity.

HocTranoBka mpodaemu. Y Bcix chepax mpode-
CIHOI MiSTILHOCTI BiJ{ JIFOJUHH BHMAra€ThCsl, 3 OJHOIO
60Ky, HaOyBaTH MPaKTHYHHUI JOCBIJ, a 3 1HIIOrO — MOC-
TIFHO MiIBUIIyBaTH CBOIO MPO(eCciiHy KOMIETEHTHICTb.
Hapuannst B 3aKiajii BUIIOI OCBITH Tiepenoadae He JUIe
OBOJIOJIIHHS TIEBHOIO Tipodpeciero, ane it BUpoOIeHHs 11i-
JIOTO PsiTy KOMITETEHITIH: COIliaIbHNX, TICUXOJIOTTYHNX Ta
HIIHX, 10 CTIPUSFOTH (POPMYBAHHIO CTIHKOCTI CTyJICHTa
SIK OCHOBH HOTO OCOOMCTICHOTO 3pOCTaHHA Ta cCaMOpealti-
3amii. sl comiajbHOTO TpaliBHUKA CTPECOCTIHKICTD 1
BMIHHSl IIITPUMYBaTH CTaH CyO €KTMBHOTO OInarormo-
Jy4usi € HeOOXiTHOI0 YMOBOIO YCIIITHOT podeciitHol -
SUTBHOCTI. AJiKe Tpodecist COIaTbHOro MpalliBHUKA Xa-
PaKTEpU3y€ETHCSI HHU3KOIO OCOOJIMBOCTEH, SIKi MOXYTb
CTaT¥ NMPUYHMHOIO TOSIBU COLUAIBHOI Ae3ajanTarii, mpo-
(eciiinoi medopmartii, eMOIIIHHOTO BUTOPSHHS 1 XPOHIY-
HOTO CTpeEcy.

AHaJti3 ocTaHHIX 10c/igxKeHb i my0aikauii. J{o-
CII/DKCHHIO PI3HMX AacCHeKTiB NpoOJIeMH CTpecy Ta
CTPECOCTIMKOCTI 0COOMCTOCTI MPUCBSIUEHI Mpalli yKpa-

fHCBKMX 1 3apyObkuHux HaykoBmiB: Y. Ishikawa,
M. Kohara, A. Nushimoto, JI. TTogxopuTOBOI,
R. H. Rahe, JI. Pomanoscekoi, X. CTeapMalnyk,

A. Swiecito, T. H. Holmes ta 6araThox iHmmux.

[MuTaHHsS HEOOXITHOCTI PO3BHTKY CTPECOCTIHKO-
CTi y MalOyTHIX COIiaNbHUX HPAIiBHUKIB PO3TISHYTI
B HaykoBuX jociimkenHsx B. Koporyn, A. JIboBouki-
noi, K. MakceoMm, IO. Tentiok, I. IlleBskoBoi Ta iH-
IHX.

BunisienHs1 HeBUpilIeHUX paHille YaCTHH 3ara-
JbHOT podaemu. Ha cboromHIIIHIN AeHs MaJIOIOCTI-
JDKCHUMHU 3QJIMIIAI0THCS TUTAHHS MOSKJIMBOCTEH OCBi-
THBOTO CEPEIOBHUINA 3aKJIAILy BHIIOI OCBITH IIOIO PO3-
BHUTKY CTPECOCTIHKOCTI Y CTyAEHTChKOi Mojomi. IcHye
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notpeda y po3poOili MpakKTHYHUX PEKOMEHIAIli Mak-
OyTHIM COLiaJbHUM TMpaIliBHUKAM IWIOJAO0 PO3BHUTKY
CTpeCcOCTIMKOCTI y nmpodeciitHill AisUTbHOCTI MPOTATOM
HaBYaHHS B 3aKJaJli BUIIOI OCBITH.

MeTo10 cTaTTi € 37iliCHEHHS TEOPETUYHOTO aHa-
73y IpoOJIeMH PO3BUTKY CTPECOCTIHKOCTI y ManOyT-
HIX COIIAJBHUX MPAI[iBHUKIB K HEOOXITHOTO0 KOMIIO-
HEHTY iXHBOI MpogeciitHOT AisVTBHOCTI Ta Ha/laHHS pe-
KOMEH AL M 00 PO3BUTKY BJIACHOI
CTPECOCTIHKOCTI.

Bukiaang ocHoBHoro marepiany. B cysacHOoMy
TIyMa4HOMY TICHXOJOTIYHOMY CIOBHHKY IOHSTTS
«CTpec» BH3HAYAETHCS K «... CYKYHHICTh 3aXHCHHX
(i310J0TIYHMX peakKilii, 10 HACTAIOTh B OPTaHi3Mi JIfo-
JUHHA y BIIIMOBIIh HA BIUIMB PI3HUX HECHPHUITIMBHX
(axTopiB (CTpEcOpiB): X0OIOIY, TOIOTYyBAHHS, IICUXIY-
HUX 1 (I3UYHUX TpPaBM, ONPOMIHEHHS, KPOBOBTPATH,
indekmii Tomo» [13, ¢. 511].

Ha nymky JI. Pomanoscbkoi Ta JI. ITogkopuroBoi,
cTpec — I1e CTaH NMCUX0(i3UIHOT HAIPYTH, 10 00YMOB-
JICHUH JI€I0 PI3HUX PI3KO BUPAKEHUX Ta/a00 TPUBAIUX
HaBaHTa)XCHb — CTPECOPIB UM CTPECOBUX (PakTopiB [7,
c. 152]. JochmigHuI CTBEPIKYIOTh, IO MPH IPOIOB-
JKeHH1 Jii cTpecoBUX (DaKTOPIB MPOTITOM TPHUBAIOTO
yacy B JIIOAWHH PO3BHBAETHCS 3aralIbHUN afanTariii-
HHI CHHIPOM — CYKYIHICTb HecnierieivHux i crienedi-
YHUX (DYHKLIOHAIBHUX Ta MOPQOJIOTIYHUX 3aXMCHHX
3MiH B OpraHi3mi, 00yMOBJICHUX aJIaNiTAIlI€l0 JI0 ILOTO
cTpecoBoro dakropy [7, ¢. 153].

Awmepurancbki mikapi T. Holmes i R. Rahe mpwii-
TIUTH 10 BUCHOBKY, IO OUIBIIOCTI MICUXIYHUM 1 (i3ud-
HUM XBOpoOaM TepenyroTh Cepio3Hi 3MIHH B JKHUTTI
JFOJUHM. 3 OTJIILy Ha 1€, BOHM HAaroJOCHIN Ha HE0O-
X1IHOCTI pO3BUTKY TaKOi HABUYKH, SIK CTPECOCTIHKICTh
— 3[JaTHOCTI BUTPUMYBATH II€BHI IICUXO(I3NIHI HaBaH-
Ta)KCHHS Ta CTpecH 0e3 IIKOAW JJIS OpraHi3My i ICH-
xiku [12].

Jlocnimunis A. Swigcilo BBakae, mo HabyTa
CTPECOCTIMKICTh JIIOAWHU € PEe3yJbTaTOM I0JOJIaHHS
JIETKOTO CTPECY Ta 3/1aTHA BUKJIHKATH CTIHKICTh 0 CU-
JIBHOTO CTpecy. B CBOO Yepry, pe3ucTeHTHICTh 200 K
CTIMKICTh JI0 APYroro, CHIBHOTO CTpecy micisl Ha-
CTaHHS JIETKOTO NEPBHHHOTO CTPECY 3aJIEKHUTh BiJT aK-
TUBI3aIli] MEXaHI3MIB 3aXUCTY Ta BiTHOBJICHHS, CIICIIH-
(IYHUX JUT KOHKPETHOTO THITYy CTpecy, TOJl SIK CTiH-
KICTb 10 cTpecy € e(deKToM akTHWBizamil sK
cnenuivHOI, TaK 1 3araibpHOI peakirii Ha ctpec [8].

Ha nymky X. Crenpmalyk, CTpecoCTiHKICTh — 1€
BapiaTUBHICTH, THYUKICTh, IIBUAKICT MPHUCTOCYBAHHS
JI0 3MIHIOBaHUX YMOB XHTTSI, BUCOKAa MOO1TBHICTD TICH-
XIKM TIpU TIepexoi BiJl OJHOTO 3aBJaHHS JIO 1HIIOTO.
CTpyKTypa CTPECOCTIHKOCTI € AMHAMIYHOIO 1 3aJI€KUTh
BiJl XapakTepy TisSIbHOCTI IIOAUHH [9].

X. CrenpMarnyk BUIUISE HACTYIHI TICHXOJIOTIYHI
KOMITOHEHTH CTPECOCTIHKOCTI:

1. TcuxodizionoriyHnii KOMIOHEHT, SKWH iH-
(opMmye Tpo 3amac eHepreTHYHUX MOMJIMBOCTEH Op-
raHi3My, BH3HA4a€ THUII Ta BJIACTHUBOCTI IEHTPAJIBLHOT
HEPBOBOI CUCTEMH.

2. KorHiTMBHO-pe(ICKCUBHII KOMIIOHEHT, 10
MICTUTH B 001 YMiHHS 3IICHIOBATH CaMOaHai3, yCBi-
JIOMJIFOBATH TO3WTHBHI M HETaTHI HACIIIKHA BIIACHUX

Tlif, CAMOKOPEKIIII0 TIOBEIHKH Y CTPECOBUX CHTYAIIisX,
OIIIHKY Ta CaMOOIIIHKY OCOOHCTICHUX SKOCTEH.

3. EMoIiiiHO-BOIbOBUI KOMITOHEHT, SIKHI BUSAB-
JSE€ThCS Yy 3AaTHOCTI JIIOAWHU JOJNATH EeMOLIKHHY
HATPYTy, aJIeKBaTHO CTABUTUCH JI0 NEPEKUBAHB, TPH-
BOTH.

4. MoTHBALIHHO-I[IHHICHHI KOMIIOHEHT, SKUN
BIJINIOBiJIa€ 32 MOTHUBAIIIHI MPOIECH, MO IHIIIIOIOTH
MMOBEIIHKOBUHA AaKT 1 HamaloTh HOMY BHYTPIITHBOTO
Cy0’€KTUBHOTO 3a0apBIICHHS.

5. KomyHikaTHBHHI KOMIIOHEHT, IO XapaKTepH-
3y€ COIaIbHO-TICHXOJIOTIYHUNA aCIeKT 3B S3KIiB ITIO-
IVHHA 3 OTOYYIOYHMH, CTaH TOTOBHOCTI JI0 B3a€MO/Ii1 Ta
ajianTailii B HOBOMY cepemoBuii [9].

SInoHceki  HaykoBii Y. Ishikawa, M. Kohara,
A. Nushimoto po3risiaTh NPUIHHHO-HACIIIKOBHIMA
BIUIMB CTPECY Ha POOOTI HA MCUXIYHE 3I0POB’s Mparli-
BHUKIB. 3a pe3yJIbTaTaMH CBOIX JAOCIIKEHb BOHHU 3pO-
OMIM BUCHOBOK TIPO T€, L0 MPAI[iBHUKHA MOXKYTh HaKO-
MUYYBaTH HETaTHUBHUI BILIMB CTPECY Ha poOOTI Ha Ba-
CHE TICHXiYHE 3[TOPOB’s i HABITH HE 3HATH IPO IIe. Xo4a
1Ie, B CBOIO 4€pPry, MOXKE MPU3BECTH JI0 3HIIKEHHSI IIPO-
OyKTUBHOCTI poOotn. ToMy poOOTONABISIM BaXKIHBO
BIIPOBAKYBATH PI3HOMAHITHI METOIW 3amoOiraHHs
OSIB1 TICHXIYHUX PO3JIAMiB Y MPAIiBHHUKIB Ta MPOOIEM
31 370poB'M [2].

OTxe, sIK 0aYNMO, CTPECOCTIMKICTh € YMOBOIO, III0
3a0e3neyye MO3UTHBHUI OCOOMCTICHUI PO3BUTOK 1
CyO’eKTHBHE ONaromoiyyus JIOAMHH. AJKe came
CTPECOCTIHMKICTh € IHTETPAIbHOK, CHCTEMHOI0 XapaKTe-
PHICTHKOO OCOOHCTOCTI, STKa JIGKHUTH B OCHOBI 1i 31aTHOCTI
OyTH CaMOPETYJIbOBAHUM CY0’ €KTOM BIIACHOI AKTHBHOCTI,
THYYKO PearyBaTH Ha 3MIHIOBaH|1 YMOBH JKUTTSI Ta CIIPUSE
MATPUMIY TICHXOJIOTIYHOTO KOMGDOPTY 1 Oraromomyqdsi.
J10 OCHOBHHX MTOKA3HHKIB CTPECOCTIHKOCTI BITHOCSTH Xa-
paKTep CaMOCTABJICHHSI Ta CAMOOLIHKY JFOMHHY, 11 a/iar-
THBHHUI piBeHb OCOOMCTICHOT TPUBOXKHOCTI, CTaH TICHX0-
JIOTIYHOTO OJ1aronoJyq4s.

HesBarkarouu Ha 3HaYHY KUIbKICTh HAYKOBHX JIOCII-
JDKEHb, TIPUCBSYSHUX MPOOJIEMI CTPECOCTIMKOCTI 0cOOHC-
TOCTI, JOCi 3QJIMIINAETHCSI HEJOCTATHHO BHBUYCHHM IIH-
TaHHs 1IPO Te, L0 SIBJISIE COOO0 CTPECOCTIMKICTD K 0CO-
OHMCTICHA XapaKTePHUCTUKA CTY/ICHTA Ta SIKa POJIb 3aKIIa Ty
BUIIIOi OCBITH B ii pO3BUTKY. BHUpimeHHs IUX Ta iHIIHX
IMUTaHb HAa TEOPETHYHOMY PiBHI 3a0€3MCUNTh MPAKTHIHY
peanizarito (GOpMyBaHHS CTPECOCTIHKOCTI SIK IHTETpaTh-
BHOTO YTBOPEHHSI, 3aKOHOMIPHO OB’ S3aHOTO 3 0COOUCTI-
CHUMH CTPYKTYPaMH, MOTHBAMH i SIKOCTSIMH CTYJIICHTA,
110 JIe)KaTh B OCHOBI HOTo camopeartizarii.

Ha nymky T. I'enepanoBoi, HaB4aHHS CTYICHTIB
XapaKTePU3YEThCS PSIOM OCOOIHMBOCTEH OCBITHBOTO
CepelloBHIla 3aKJIaly BUIOI OCBITH:

— HasBHICTIO 3HAYHOTO HaBYaJbHOTO HaBaHTa-
JKEHHsI Ha CTYJICHTCbKY MOJIO/Ib, 10 BUMAarae Bij CTy-
JICHTIB 1HTEJIEKTyaJIbHOTO, iHpOpMaNifHOTO Ta IICUXO0-
€MOIIIHHOTO Halpy>XeHHS, sKe, B CBOIO Uepry, Cympo-
BOJUKY€ETBCS IXHBOIO HU3BKOIO PYXOBOIO aKTUBHICTIO;

— mpobyemMa MiXKOCOOHCTICHHUX BiTHOCHH, IO CY-
MPOBOJKYETHCS TisIMH, OB’ S3aHUMHU 3 OTPUMAHHSIM
CBOTO CTaTyCy B CTYACHTCHKiH IpyIi, MPUIOMY 4acTO
CrocoOM 3aBOIOBAaHHS aBTOPUTETY CEPEll POBECHUKIB
MEXYIOTh 3 PU3MKOBAHOIO OBE/IIHKOIO;
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— HaBYaHHS CTYJICHTA y BHIIIH IITKOJI € BUPilIaib-
HUM TIEPi0JIOM CTAHOBJICHHSI HOTO SIK 0COOMCTOCTI, 3HA-
YHUM YMHOM BIUTMBA€E Ha HOTO MOJAbILY JOJIO 1 Mpo-
(eciiiny xap’epy;

— JIOCHTb 4YacTO CTYJICHTH IEpPEKOHaHI B HEBH-
YEpITHOCTI pecypciB BJIACHOTO OpraHi3My i TOMy He
HIKIYIOTHCSI PO CBOE 310poB’s [1, ¢. 173-175].

3 »poro npusoay JI. OMenpUeHKO 3ayBaXKye, IO
caMe e(eKTHBHE OCBITHE CEPEIOBHINE, IO IMOETHYE
HeoOXiTHHI piBEHh MaTepiaTbHO-TEXHIYHOTO 3a0e31e-
YeHHs Ta HOBITHI II€IAaroriyHi TEXHOJOTII 34aTHE 3a-
0e3neunTH CTyaeHTaM KOM(GOPTHI YMOBH HaBYaIbHOI
TSTTFHOCTI B 3aKJ1a]1i BUIIIOT OCBITH: B TOBHIHM Mipi oma-
HOBYBAaTH HaBYAIBHUH MaTepiai, pO3BUHYTH IHTEpEeCH
Ta notpetu [6].

Sk Gaunmo, nmpoOiemMa PO3BUTKY CTECOCTIMKOCTI
0COOHMCTOCTI, Y TOMY YHCIi CTy/AEHTIB 1 (axiBUiB pi3-
HUX cep npodeciiiHol AisIbHOCTI, HaOyBae Bce OLb-
10T aKTyaJbHOCTI B HayIli 1 MPAKTHILI HE JIKIIE Y 3B's-
3Ky 3 Oe3MepepBHUM POCTOM COIliaTbHO-EKOHOMIUHOT,
EKOJIOTIYHOI Ta TEXHOTEHHOI HeOe3MeKH, ane i 3 mos-
BOIO EKCTPEMaJIbHUX CHTYyalill B HAIIOMY CYYacHOMY
JKUTTI, IO iICTOTHO 3MIHIOE 3MICT 1 YMOBH TIpaIli Mpe-
CTaBHHKIB 0araThox mpodeciii.

Taxk, 30kpemMa, BHBYAIOUH BIUIUB CTpECy Ha po-
0oTy couianbHuMX mpauniBHUKiB, B. Koporyn Ta
I. [lleBsikoBa MIHIILIM 1O BUCHOBKY, IO IMHTaHHS 30e-
pexeHHsI MPoECiitHOTO 310POB s COMIATBHUX MPAIliB-
HUKIB JOUIIBHO JOCHI/DKYBaTH 4Yepe3 3arajbHy 37aT-
HICTh X HPOTUIISATH CTpECy, TOOTO CTPECOCTIHKICTb.
AJe mopsi 31 CTPECOCTIMKICTIO SIK OCOOUCTICHUM pe-
CypCOM COMIAIFHOTO TMpaIliBHUKa BapTO 3BEPHYTH
yBary Ha HOTro CBiJOMi 3yCHIUIS IIOAO TOJIOJAaHHS
CKJIaTHUX CUTYaIliif — KOIHT-CTPAaTeTii, SIKi XapaKTepu-
3YIOTh HOTO 1HIWBIAyalbHY aJanTalliiiHy peakiito Ha
CKJIaHI XKUTTEBI cuTyalii. ToMy npu ruraHyBaHHI mpo-
(eciiiHOT IisUTBHOCTI COLiaIbHUM TpaliBHUKaM BapTo
BPaxOBYBaTH CTPECOT€HHI (haKTOPH, SIKI MOXKYTb CIIPH-
YMHUTH HU3bKUI PIBeHb TXHBOI CTPECOCTIHKOCTI Ta
CIpsIMyBaTd ycCi 3yCHJUII Ha pPO3BUTOK HaBUYOK
cTpecocTiiikocTi i camoperyJsiii [3, ¢. 179-182.]

VYkpaincbka gochigHuns A. JIboBoukiHa BBaXae,
M0 aJIcKBaTHA IMOBEIIHKA Y CTPECOBHUX CUTYAIIsX CBiJI-
YUTH NP0 MPO(EeciOHaNi3M COIiaIbHOTO IpaIliBHUAKA,
3amo0irae #ioro mpodeciiiHiii pedopmarii Ta crpusie
30epeKEeHHIO 3/I0POB's. ABTOpKA BIIEBHEHA y TOMY, L0
JUSUTBHICTD COIIAIbHOTO MPAIiBHUKA JOCUTH YacTO Bi-
JOYBA€ETHCS Y CKIIAJTHUX, a IHOJI 1 B HAA3BUYAHHHUX CH-
Tyalisix, 10 CTa€ IPUYUHOIO MMOSBU Y HBOTO CTpecy Ta
npodeciiHoro BUTOpSiHHA. TOMY Ba)KITMBO PO3BHUBATH
CTPECOCTIHKICTh COIIAIbHUX TIPAIliBHUKIB — 3J]aTHICTh
JIEMOHCTPYBaTH aIeKBaTHY MIOBEIIHKY y CTPECOBHUX CH-
TyalisiX Ta yMiHHS PETyJIIOBAaTH CBill eMOIitHAN cTaH
TaKUM YMHOM, 100 30epiraTv ICHXIiUHY piBHOBary,
KUTTEMISIIBHICTE Ta 370pOB's [4].

Ha nymxy K. Makcsom ta . Ulyneru, Bupima-
JBbHY poib y (JOPMYyBaHHI CTPECOCTIMKOCTI MalOyTHIX
COLiaBHUX MPAIliBHHUKIB BiJirpae ixHiit eMOIiitHAH iH-
TEJIeKT, IKUH JOoTIoMarae He JInie 30epiraTi ICuXiuyHy
PIBHOBAry Ta «IMEPEeKTF0YaTHCSDy HA IHII eMOIlii, ane i
30epiraTu TepIUMICTh, TOJEPAHTHICTh, TOOTO KOHTPO-
JIIOBATH TIPOSIBUA CBOTIX eMOTIiit [5].

BuxnmkaroTs 3arikaBneHicTs i mpami FO. TenTiok,
B SIKMX, HA OCHOBI y3araJbHEHHX JAHUX IPO PECypcH
CTPECOCTIMKOCTI COLIaNbHUX IPAaIiBHUKIB, PO3p00-
JICHO Ta OOTPYHTOBAHO MOJIENIb CTPECOCTIMKOCTI ITUX
¢axiBuiB. 1 MOmenb CKIIAAA€THCS 3 TPHOX OJIOKIB: 1H-
JIMBiyaJIbHO-TICUXOJIOTIYHUX XapaKTEePHCTHK 0coOHC-
TOCTI COILIaJIbHOTO NPalliBHHUKA, COLIAILHO-TICUXOJIOTi-
YHUX XapaKTEePUCTHK HOro 0COOUCTOCTI Ta XapaKTepH-
CTHK TIOBEHIHKH COIliaJIbHOTO MpaIliBHUKA Yy CTaHi
ctpecy [10].

B maykoBiit nmiTepaTypi mogaroThCa pisHOMaHITHI
Opajv 1 peKOMEHAIII1 00 PO3BUTKY CTPECOCTIIKO-
cTi y ¢daxiBmiB comiameHOi chepu. Tak, HampuKIam,
10. TenTioKk BIeBHEHA y TOMY, IO COLalIbHUI IpalliB-
HUK 37aTHUH CaMOCTIHHO PO3BHBATH BJIACHY CTPECO-
CTIHKICTh 32 YMOBH JOTPUMaHHSI HUM 3JI0POBOTO CIIO-
co0y KUTTs1, IPaBUIIBHOI opraHizauii pododoro yacy i
[IPOCTOPY, MOCTIiHOT pOOOTH 11010 BIACHOTO 0COOHC-
TICHOTO PO3BUTKY Ta HaOyTTs HOBUX 3HAHb 1 BMiHb IS
6opotrbu 3i ctpecamu [11, c. 198-200].

HaykoBri cTBepmKyrOTh, IO MaiOyTHI (axiBii
conianbHOI cpepr MOBUHHI T0Ope 3HATH (aKTOPH, SKi
BUKJIMKAIOTh y HUX CTPEC, 00 Kpalle BUKOPHUCTOBY-
BaTH IIi 3HAHHA IJIS1 PO3BUTKY BIIACHOI CTPECOCTIHKO-
CcTi. 3 oMy Ha Lie, MU IPOMOHYEMO HACTYIHI PEKO-
MeH/aIlii MaHOyTHIM COIliaIbHUM MpAI[iBHUKAM 1010
PO3BUTKY CTPECOCTIMKOCTI:

1. Crasre nepen co0O0 YITKYy KIHLEBY METy —
JUIsL YOTO BU HaBYa€Tecs Ha LIl CHEelialbHOCTI 1 Yoro
caMe BH Ma€Te HaMip JOCATHYTH.

2. TlocriitHO TIepeKoHy#Te cebe B TOMY, IO BH
3[aTHI yHopaTHCs 31 cTpecoM, TOMy He IiajaBaiTecs
oro mii.

3. «HamamnroiiTe» B CBOi# ysBI HaWTipmIwii crie-
Hapill pO3BUTKY MOJIH 1 MogyMaiiTe HaJ THM, SIK Tpeba
IisSTH B IIbOMY BUIAnKy. Jlami mepeinite 10 aHamizy
MOTOYHOI CUTYaIlil, 30epirarouu mpu 1bOMY Bipy B O-
3uTHBHE MaiibyTHe. [IpoTe He myckaiiTe CUTyallilo Ha
CaMOIUIUB.

4. Tlam’sATafiTe, WO OCHOBHUM JDKEPEJIOM
CTpeCiB € HEBJIOBOJICHHSI JIIOJIMHOI) OTOYYIOYHUM
CBITOM, CTpax Iepej HeBIIOMUMH, CTPaxX MOYYTH OCY]
3 OOKY IHIIHX JIFOJEH Mpo Hel 9u Tpo 11 BUMHKH.

5. Hawmaraiitecst 30epiraTé cBiii BHYTpIIIHIH
CIIOKiif, HEe BTpayaTH CaMOKOHTpPOJIIO, HE BHAJaTH y
MAHIKy 9¥ Big4ai.

6. He TucHits Ha cebe y pasi Toro, 1o 10Ch He
BUXOJUTB Y BH BTOMIJIMCS. ToMY HaBUiThCS po3ciiad-
JIATUCS, 32 MOXJIMBOCTI OanyiiTe cebe MPUEMHUMH pe-
yamu (mpuadanHs OakaHOoi pedi, 3ycTpid 3 JIpy3saMH,
BiJIBilyBaHHS KiHOTeATPy, BUi3/1 HA TIPUPOY TOIIIO).

7. Ilam’sTaiiTe, o0 B yMOBax BilfHH Tpeba OyTH
YBOXHUM JI0 CIIB i eMOIliif, ToMy Oepexirs i momuru-
pIOiiTe MO3UTUBHI €MOLLi, SIKi CIIPHUSIOTh (POPMYBAHHIO
€MOIIIHHOTO IHTEJIEKTY Ta PO3BUTKY CTPECOCTIKOCTI.

8. SIkmio >x BU BCe X TakH Bi4yBa€Te CTpeC, TO
BapTO B3SITH HEBEIMUYKY «IIEPEPBY» 1 3yCHIJUIIM BOJIi
riepepBaTyu cBoi Aii, a came: 3poOHUTH May3y B CHUIKY-
BaHHI; BUWTH 3 KIMHATH YH NEPEHTH B BiIJNAJCHY Ya-
CTUHY TIPUMIIIEHHS; 3aHHATHCS YUM-HEOyAb 1HIINM,
110 1aCTh MOKJIMBICTD 3HATH Hanpyry (mepedpartu cBoi
Tarnepu, TMOJWTH KBITH HA TiJIBIKOHHI, 3aBapUTH Yai,
KaBy); 3aliTH B TyaJeTHY KiMHATy Ta Ha 2-3 XBHIMHH
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OTYCTHUTH JOJIOHI i X X0JioaHy Boxy. Ii «mepepBm» Ba-
pPTO POOUTH B Ti MOMEHTH, KOJIU BiOyBa€ThCS BTpaTa
CaMOKOHTPOJIIO.

9. He npuiimaiiTe pirieHHs B CTaHi HaJMipHOTO
eMolliiHoro 30ymKeHHs. Kpaiie aktuByiiTe IisuibHICTh
KOPH T'OJIOBHOTO MO3KY JTMXaJbHOIO BIPABOIO.

10. 3acTocoByiiTe MeTOAM penakcarii, ki BapTo
ONaHyBaTH 3a37ajeriib, MO0 y KPUTUYHUA MOMEHT
MO>kHa OyJI0 JIeTKO HHMH CKOpUcTaTucs. SIKmo pery-
JAPHO iX BHUKOPHCTOBYBATH, TO BOHH HOCTYIIOBO CTa-
HYTh 3BHYKOIO, OYAYTh acCOLIIOBATUCS 3 IPHUEMHUMH
BP)KCHHSIMH.

BucHoBku Ta mpomo3uuii. Takum gmHOM, MO-
JKEMO 3pOOUTH BUCHOBOK, 1110 Ha PO3BUTOK CTPECOCTIH-
KOCTI MaliOyTHIX COIiaJbHUX MPALiBHUKIB B Cy4aCHHX
yMOBaXx BIUIMBA€ 0e3ii4 (GakTopiB, ajie came )KUTTEBUI
JIOCBiJI, BUCOKHUI pIBEHb CaMOpPETYJIALIl, PO3BHHEHUI
eMOIIMHMI IHTEJIeKT JonoMarae iM JOCSIrTH eMOLiHOT
CTabIIBHOCTI Ta MCUXOJIOTIYHOT TOTOBHOCTI JI0 CTPECy.
VYce e nmependavae Typboty MalOyTHIX (haxiBImiB corri-
ampHOL c(epH Mpo BIIACHE CyO’€KTUBHE OJIATOIIOITy ISt
Ta PO3BUTOK NPOQECiHNX HABHYOK. A Ui LBOTO iM
HEOOXITHO OpaTH akTHBHY y4YacTh Y Pi3HOMAaHITHHX
TPEHIHTaX, TPYMOBHUX pelaKCalifHUX 3aHATTAX i3 3a-
CTOCYBaHHSIM BIIPaB ayTOTPEHIHTY Ta CaMOPEryJiiLii,
MICUXOTEPANeBTUYHUX I'pyNax Touo. BuBueHHs 3a3Ha-
YEHHUX BUILE IIUTaHb Mac OyTH OJHUM 13 nepcnexmug-
HUX HANpAMKI@ Ol NOOANbWUX O0CAI0JCeHb TaHOl
mpoGyieMu.
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Based on laboratory studies, the article substantiates the scope, efficiency, reliability and the possibility of
maximum extraction of oil reserves from multi-layer oil and gas horizons with a large depth of occurrence, com-
posed of weakly cemented rocks. The article also considers the possibility of using various methods of mechanized
oil production in relation to the conditions of the Altyguyi field.

When studying the geological and operational characteristics of the field, it was revealed that oil and gas
layers alternating in productive horizons are isolated from each other by impermeable layers having relatively
large thicknesses. To a large extent, gas formations overlap oil formations by area, which creates favorable condi-
tions for the implementation of the method of dual completion (DC) of oil and gas facilities by one well.

Based on the results of the conducted research, the justification of the choice of downhole equipment was
carried out, taking into account the need for dual completion (DC).

Keywords: curvature, sandstone, siltstone, gas lift, ejector, liquid, working agent, initial pressure.

A number of geological and commercial, climatic
and technological factors are manifested at the
Altyguyi deposit, which characterize the operation of
wells as operation in complicated conditions.

As of 01.01.2014, the operation of the NK-9 oil
horizon is carried out by 24 wells, of which oil is taken
in 23 by the fountain method, in 1 by the gas lift
method.

The main features that complicate the operation of
oil wells of this field are:

- large depths of productive formations in the
range of 3603 - 3740 meters;

- over the years, the daily flow rate of liquid varies
from 60 to 43 tons.

- high initial pressures drop sharply, respectively,
the liquid level in the wells decreases;

- initial reservoir pressure (652 kgf/cm?);

- operation of wells at pressures below saturation
pressure;

- high values of the gas factor (540-220 md/t);

- curvature and curvature of well pillars;

- oil formations have a sharp degree of cementa-
tion from dense sandstones and siltstones to loose sands
and siltstones, which leads to sand formation;

- the extracted oil is highly paraffinic;

- productivity coefficients vary widely;

- the estimated depth of gas input into the lift of
gas lift wells from the mouth is currently 2000m, this
depth will grow and reach up to 3500m.

The choice of mechanized methods of oil produc-
tion at the Altyguyi field is carried out taking into ac-
count the above factors. In addition to them, relief cli-
matic conditions, inter-repair periods, the presence of
paraffin and mechanical impurities in the extracted lig-
uid, the reliability of equipment, the need for mainte-
nance personnel and repair equipment, ease of mainte-

nance in the process of mechanized oil production, pro-
duction capabilities, the need for energy resources are
also taken into account [1].

The Altyguyi deposit is a multi-layer one. By the
nature of saturation, the presence of pure oil deposits,
pure gas deposits and gas deposits with oil rims is
noted. For most deposits, the mixed regime is charac-
terized by the predominance of the energy of gas re-
leased from oil and the manifestation of the activity of
contour waters at a later stage of development. Under
conditions when liquid is extracted from oil reservoirs,
gas extraction is required, which serves as a working
agent.

The development project does not provide for the
maintenance of reservoir pressure, and therefore the ex-
ploitation of deposits will be carried out with a contin-
uous drop in reservoir pressure, a decrease in static
fluid levels in wells and an increase in the height of its
rise.

In [2,3], on the basis of laboratory research, the
substantiation of the scope, efficiency, reliability and
the possibility of maximum extraction of oil reserves
from multi-layer oil and gas horizons with a large depth
of occurrence, composed of weakly cemented rocks, is
given. In these works, the criteria for choosing rational
methods of mechanized oil production are given. The
article also considers the possibility of using various
methods of mechanized oil production in relation to the
conditions of the Altyguyi field.

Analysis of the conditions of application of the
ejector pump. The inexpediency of using ejector pumps
is explained by the fact that the interval of occurrence
of productive layers is very deep. The depth of descent
of ejector pumps is 1000-2000 meters, at the places of
reception of products, the volume of free gas should be
above 50-70%. The wells of the Altyguyi deposit do not
meet these requirements.
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Analysis of the conditions of application of the in-
stallation of an electric centrifugal pump (ESP). The
main criterion that determines the inexpediency and
impossibility of application is the large depth of wells -
from 3600 to 3700m. The maximum depth of the ESP
descent does not exceed 1600m. In addition to this lim-
iting factor, there is also the presence of a high gas con-
tent in the pumped liquid and the planned flow rates,
which are significantly lower than the minimum perfor-
mance of the ESP. These factors are opposed to the pos-
sibility of using ESP in limited quantities at this field.

Analysis of the conditions of application of the in-
stallation of a rod depth pump (IRDP). In the condi-
tions of the Altyguyi deposit, the use of IRDP has a
very limited area. However, IRDP is distinguished by
the perfection of its design, a wide range of manufac-
tured equipment of the normal range, as well as ease of
maintenance. Installations of rod depth pumps can be
used up to a depth of 2300 meters and when pumping
liquid from relatively shallow depths. They are inferior
in developed pressure only to hydraulic piston installa-
tions, can be effectively used in low-flow wells up to
10 tons with high water content of products. Limiting
factors of their application are: high gas factors, large
depths, curvature of boreholes less than 7 degrees. With
an increase in the depth of the pump descent, the relia-
bility of its operation decreases, the degree of leakage
through the gaps increases, and the repair period is also
shortened [4].

The modern normal range of drives of the deep
pump of the rocking machine (RM) and downhole
pumps of the plug-in type allow theoretically lifting lig-
uid from depths of 3500m.

However, with such a large pump descent, due to
the insufficient operational reliability of the pumping
pipes and rods, problems arise related to the provision
of the repair base of the fields.

In the conditions of the fields of Turkmenistan, oil
production by IRDP installations is provided from a
maximum depth equal to 2300m. Due to the influence
of various negative factors, the actual feed from a depth
of 2300 m does not exceed 5.3 m / day with a feed ratio
of no more than 0.17.

Thus, the use of IRDP installations at this field
cannot be considered as promising. In addition to low
productivity, when using the IRDP, irrational expendi-
ture of material and energy resources is expected due to
a significant decrease in the reliability of the IRDP
equipment when pumping liquid from wells with sand,
the formation of paraffin and salt deposits, rod breaks
and other malfunctions. According to the existing ex-
perience of IRDP operation in such conditions, the op-
erating coefficient is significantly reduced, which does
not exceed 0.7 for similar fields in Turkmenistan.
Based on the above, the use of the method of oil extrac-
tion by IRDP installations is not recommended at this
field.

Analysis of the conditions for the use of ISHP (sub-
mersible piston pump with hydraulic drive). Block au-
tomated installations of hydraulic piston pumps (ISHP)
are designed for the operation of 2-8 cluster directional
and deep wells (over 4000m) with low dynamic levels
(3000m) and with debits up to 100 m® /day. The small

dimensions of these pumps allow them to be lowered
into wells with an internal diameter of the production
column of 117.7-155.3 mm.

The principle of operation of the installation is
based on the use of hydraulic energy of a liquid pumped
under high pressure through a special channel into a hy-
draulic downhole reciprocating piston engine, which
converts this energy into reciprocating motion of a pis-
ton pump rigidly connected to the engine.

These pumps have a high efficiency (0.65), which
decreases slightly with a decrease in the dynamic level
in the wells. The distinctive ability of hydraulic piston
pumps is the possibility of using the same unit to work
with different pressures, i.e. to operate wells with dif-
ferent depths and to take liquid in the right quantities.

As hydraulic piston installations, IHP 25-150-25,
IHP 40-25 0-20, IHP 100-200-18 are recommended.

Hydraulic piston units of the discharged type HP
are recommended for pumping reservoir fluid from
wells- 59-89-10-118 , HP-59-89-25-25 , HP-59-89-40-
20.

According to their production characteristics, ease
of operation, they fully meet the operating conditions
of the Altyguyi deposit. However, at this stage, we do
not envisage the use of these installations. For their use,
it is necessary to carry out special work from the point
of view of choosing rational technological schemes in
relation to the conditions of this deposit. It is also nec-
essary to study the energy technical and economic indi-
cators, without which the choice of a rational method
cannot be carried out. We consider it expedient to use
them at the final stage, when wells will be operated with
a water content of more than 90% and there is a need to
transfer them from mechanized methods of oil produc-
tion to ISHP [5].

Analysis of the conditions for the use of installa-
tions of submersible screw electric pumps. Installations
of submersible screw electric pumps are designed for
pumping reservoir fluid of increased viscosity from oil
wells.

The most effective operation of these installations
is wells with a low coefficient of productivity, high gas
content, high viscosity of oil in reservoir conditions.

Installations of submersible screw electric pumps
is produced for reservoir fluid with a temperature of up
to 70 °C, the maximum viscosity of which is 1-10 m/s,
the content of mechanical impurities is not more than
0.8 g/, the volume content of free gas at the pump in-
take is not more than 50%, hydrogen sulfide is not more
than 0.01 g/I.

When operating installations in conditions other
than those indicated (increased content of mechanical
impurities, gas content, temperature of the pumped lig-
uid, curvature of the borehole more than 17 degrees),
the pump resource is reduced due to wear of the work-
ing elements, which leads to premature failure of it.

Pilot-industrial introduction of German-made
electric screw pumps of the NTZ-240.DT16 brand is
underway in the fields of Turkmenistan. Their theoret-
ical supply is 15-30 m® / day, the maximum depth of
descent is 1900 m, the volume content of free gas at the
pump intake is not higher than 50%.
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Practice has shown the possibility of their use only
in vertical wells and unreliability, impossibility of ap-
plication in curved wells. The actual pump supply is not
higher than 15 m3/day, the content of mechanical impu-
rities is undesirable, due to the poor quality of plastic,
the elastomer quickly fails (within 1-1.5 months).

Thus, electric screw pumps, taking into account
the above, have a very limited scope of application and
can be used at the Altyguyi field in vertical, low-yield
wells with a dynamic level of at least 1700m, at a res-
ervoir temperature of the pumped liquid not higher than
70 °C and the volume content of free gas at the pump
intake is not more than 50%.

Analysis of the conditions of application of the gas
lift method of oil production

The gas lift method of oil production has been
widely used in the fields of Turkmenistan, including
Altyguyi.

The extraction capabilities, as well as the reliabil-
ity of the use of gas lift operation, have shown that it is
more efficient than other methods of mechanized ex-
traction.

The conditions for lifting the liquid in a gas lift
well mainly depend on the parameters of the lift itself,
the pressure of the working agent and the parameters of
the reservoir. The greatest role is played by the height
of the liquid rise. At the Altyguyi field, specific factors
are: a high lifting height, low flow rates, an increase in
the water content of products over time, the availability
of working agent (gas) resources.

The practice of gas lift operation at this field
proves the expediency of its use both in continuous and
periodic lifting of liquid. For the purpose of the most
efficient operation, wells with debits above 30 t/day are
recommended to be operated with a continuous gas lift.
Wells operating with debits below 30t/day should be
operated with a periodic gas lift. In the conditions of

this field, a periodic gas lift is the most realistic, ensur-
ing the design production volumes until the end of the
field development.

When studying the geological and operational
characteristics of the field, it was revealed that oil and
gas layers alternating in productive horizons are iso-
lated from each other by impermeable layers having
relatively large thicknesses. To a large extent, gas for-
mations overlap oil formations by area, which creates
favorable conditions for the implementation of methods
simultaneously-separate operation of oil and gas facili-
ties by one well. At the same time, it is also advisable
to partially use the technology of the downhole gas lift,
the most efficient method of operation that does not re-
quire additional capital investments.
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AHHOTALIUA

B nanHoIi cTaThe npenctaBieHa nHpopMmarms 00 3G GeKTHBHOM TEXHOIOTHH MOMYYCHUsT OHOTa3a Ha OCHOBE
OBITOBBIX OTXOJO0B. BBISIBJ'IGHO, YTO MPAKTUICCKOC BHCIPECHNUE pa3pa60TaHH0171 TEXHOJOTHH JIA P eCHy6J’II/IKI/I Ta-
JOKHUKHUCTAaH O4Y€Hb BAXXHO. C MMPUMEHCHUCM pCKOMeHI[OBaHHOfI TEXHOJIOT'MU MOKHO PCIIUTH 3KOJIOTUYCCKYTO IPO-
6J'IeMy 0663Bp€)}(I/IBaHI/IH OBITOBBIX OTXOOOB. C MNPUMEHCHUEM HHKCHECPHBIX METOJ0B U METOL0B OpFaHI/I‘{CCKOﬁ
XUMHUU U3YyYCHBI (1)I/I3I/IKO-XI/IMI/I‘JCCKI/I€ 1 TEXHOJIOINYECCKUE aCIICKThI pa3pa60TaHH017I TCXHOJIOTHH. BI)IHBJ'IGHO, qTOo
C IPUMEHEHHEM XeMO- COPOEHTOB MOXHO CHU3UTH KoHIeHTpanuto CO2, H2S u NH3 B noixyuenHOM 6morase.

ABSTRACT

This article provides information on an effective technology for producing biogas based on household waste.
It was revealed that the practical implementation of the developed technology for the Republic of Tajikistan is
very important. Using the recommended technology, it is possible to solve the environmental problem of domestic
waste disposal. With the use of engineering methods and methods of organic chemistry, the physicochemical and
technological aspects of the developed technology were studied. It was found that with the use of chemisorbents
it is possible to reduce the concentration of CO2, H2S and NH3 in the resulting biogas.

KaroueBbie cj1oBa: OLITOBEIE OTXOAbI, O6e3Bpe>KI/IBaHI/Ie, NPpUPOAHBIC COCANHCHMUA, 6I/IOT€XHOJ'IOFI/I$I, 61/101“213,
XUMHAYECKUH COCTaB, XeMO-COp6eHTLI, OTYHCTKa Ouorasa.

Keywords: household waste, neutralization, natural compounds, biotechnology, biogas, chemical composi-
tion, chemo-sorbents, biogas purification.
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BBenenmne. B cBsi3u ¢ yBeMueHUEM HACEIEHUS HA
TUTAaHETE 3eMJISI YBEJIMYMBACTCS W MOTpEOJIeHUE Ipo-
JIYKTOB IIUTaHUSI ¥ TOBAPOB HAPOJHOTO MOTPEOIICHHUSI.
DTOT crpoc NPUBEN K YBEJINUEHHIO KOJIMYeCcTBa OBbITO-
BBIX OTXOJIOB.

Bo Bcex cTpaHax e€XeromHo TparsaTcs OoJblIne
Cpe/CTBa Ha YTHIM3AIMIO OBITOBBIX OTXOA0B. B pa3su-
TBIX CTpaHax OBITOBBIE OTXOMBI NepepaldaThIBAIOTC U
paszensroTcs Ha (paKkIWd, HA WX OCHOBE IPOH3BO-
JITCS MaTePHUAIBl ¥ H3ISIHS.

Jis Peciy6muku TamkUKUCTaH BaKHO BHEIPHUTH
STOT OMBIT Ha MPAKTHUKE, 3TO MOXKET CII0COOCTBOBATH
MpoTpeccy HHAYCTPUATH3AINH CTPAHEI.

Jnst Toro 4ToOBI ClieNiaTh TEXHOJIOTHIO YTHIIN3a-
M1 OBITOBBIX OTXOA0B 3(Q(EKTUBHOH, HEOOXOIMMO
UICHTU(HUIUPOBAT, KOMIIOHEHTBI 3THX OTXOAOB U
OIPEJICTIUTh MPOM3BOJACTBEHHBIC HAIPABICHUS HX HC-
nosnb3oBaHus. OHON M3 CYIIECTBYIOIIUX TEXHOJIOIH-
4ecKHX Tpo0IieM B 3TOH cdepe SBIsieTcs 00e33apaKu-
BaHUC OBITOBBIX OTXOJOB, OTHOCSIIHMXCS K IHIIECBBIM
OTXOJIaM.

AHanm3 TUTEepaTyphl B 3TOH 00JIaCTH ITOKA3aII, 4TO
BO3MOYKHO TIPOM3BOACTBO ITOPOIIKA HA OCHOBE ITHIIIE-
BBIX OTXOZIOB. B cocTaB Takoro mopormrka BXOIsIT ITUTa-
TeNbHBIC 3JIEMEHTHI (pocdop U a30T. Yriepoa u BOJO-
POJ B MUINEBBIX 0TX0AaX mpeBpamaiTcs B COz u H.O

daza o6pa3oBaHUs

KHUCJIOT

B IIpOIlecCCe KOMITOCTHPOBAHHA. Takoe MPOU3BOACTBO
HE OUYEHb BBITOJIHO C YKOHOMUYECKOM TOUKU 3peHusi. B
TO ke Bpems smuccus COz MOXeT crocoOCTBOBAaTh
YBEJIMYCHUIO BHIOPOCOB MAPHHUKOBBIX I'a30B M OKa3bl-
BaTh HETaTUBHOE BIMSHHE HAa MECTHYIO JKOJIOTHYe-
CKyto 06cTaHoBKy [1-4].

YuuteiBas 3Ty npotiemy, ObUT IPOBEJCH PSiI UC-
CJIeZIOBAaHUM 1O MOUCKY pemieHuit [5-7]. B pesynbrare
OTIpE/ICIICHO, YTO TPOW3BOACTBO OHMOTa3a Ha OCHOBE
MMUIIEBBIX OTXOJOB 3KOHOMHYECKH W HKOJOTHUECKH
BEITOJTHO.

Marepuanbl U MeTOAbl HcciaeaoBanmii. Ha
MPaKTHKE MPUMEHEHHWE 3TOW TEXHOJOTHH HWMEET He
TOJIBKO TPAaKTHYECKOE 3HAa4YEeHHE, OHA CHHUMAaeT Mpo-
Oonmemy o0e33apakvBaHUs OBITOBBIX OTXOJOB, HO H
0O0JIBILIOE TEOPETHUYECKOE 3HAUYECHHE MMEIOT Hay4HbIE
JOCTHKEHHS B 9TOI obnacTu. Pe3ynpraThl uccnenosa-
HUM B 3TOM HANpaBJICHUH MOTYT HE TOJIBKO YCOBEp-
INEHCTBOBATH TCOPHUIO MEXAHU3MOB alCTOICHHBIX U
METaHOTEHHBIX PEaKIHii, HO ¥ CIIOCOOCTBOBATH pa3pa-
0OTKE ONTHMANBHBIX BAPHAHTOB IOJTydeHHUS OMOTa3a.

C y4eToM 3THX MpeUMyIIecTB OblIa pa3padoTaHa
IoJIe3Hasl TEXHOJIOTHS MPOM3BOJICTBA OMOraza Ha Oc-
HOBE THUIIEBBIX OTXOMOB. PazpaboTaHHass TEXHOIOTHUSL
BKITIOYAET CIIEAYIOIINE acleKTHI (puc. 1).

da3a merano-
reHesa

®da3a anerore-
He3a

Pucynox 1. Texnonozuueckuii npoyecc nonyuenus buozasa

Kak BumHO 13 paccMOTpeHHOM Ha pUcyHKe 1 cy1i-
HOCTH TEXHOJIOTHH IepepabOTKu, OHOTEXHOJIOTHYE-
CKHIii TpoLiecc NoryueHus: Ouorasa Ha OCHOBE IMPHUPO-
HBIX COCAMHEHHI OBITOBBIX OTXO/I0B BKIIOYACT YETHIPE
(a3el. Ha mepBOM 3Tame OCYIIECTBISIETCS THIPOIIH3
KPYIHBIX TPHUPOIHBIX OPTaHUYECKUX COSIUHEHUIA. ITa
TEXHOJIOTHYecKass 00paboTKa MPUBOIUT K TOMY, UYTO
yroJib U OCNIKH, COCTABNISIONINE OCHOBY XHMHUYECKOTO
COCTaBa MPUPOJIHBIX COCTUHEHHU, CTAHOBSATCS MX MO-
HOMEpaMH.

Iocne Tuaponusa mojx AEHCTBUEM MHKpPOOpra-
HM3MOB OOpa3yloIUecss OpraHuYecKHe COeJINHEHUs
MIPEBPAIIAIOTCSA B OPraHNYECKUE KUCIOTHI. 371eCh He00-
XOJUMO OTMETHTD, YTO HAPSAy C 00pa30BaHUEM YIOJIb-
HBIX KHCIIOT TAaKXKe 00pa3yercs rpyrna OpraHnIeCcKux
COCIMHEHHH, TAKAX KaK aMMHAK, CEpOBOIOPO/I M BOIO-
pol. AMHHOKHCIOTHBIE OCTaTKH OCIKOB CIIOCO0-
CTBYIOT O0Opa30BaHHIO aMMHAaKa U CEPOBOIOPO/IA.

PesynbraThl aHanmm3a Moka3aid, 94TO B AIlHJIOTCH-
HOW (ha3e MPOUCXOAUT TpaHCHOPMAIHST OPTaHUICCKHAX
KHCJIOT B YKCYCHBIC TIOJ] ACHCTBHEM allUI0TCHHBIX OaK-
tepuii. [Tocie 3Toro mpeBpamieHus HadyuHaeTCs (asa
MeTaHOI'€He3a, B X0/1€ KOTOPOW yKCYCHAs KUCIIOTA Ipe-

BpalaeTcs B METaH U YTIIEKUCIBIA ra3. 3ateM obpasy-
IOLUICS YIJIEKUCTBIN Ta3 Moja JedcTBueM OakTepuit
IIpeBpaIaeTcsa B METaH U BOAY.

B Hacrosiee Bpems psii KOMIIaHUH, paboTaroInX
B I'epmanuu, Hanuu, Kurtae, CHIA u Poccun, moryr
KyIIUTh YCTPOWCTBAa M 00OpYJOBaHHE UISI ITPOM3BOJ-
cTBa Omorasa [8]. AHamu3 pabOTHI 3TUX YCTPOHCTB H
CpaBHEHHE OTpabaThHIBAEMON TEXHOJIOTHH, peain30-
BaHHOW B J1aOOPATOPHBIX YCIIOBHSAX, MOKA3aJI0, YTO B
N3BECTHON Pa3pabOTaHHON TEXHOJIIOTHYECKOW JIMHUH
nMeeTcsl HeJJOCTaTOK. DTOT HEJOCTATOK CBSA3aH C TEM,
YTO U3 MOJTy4aeMoro OHorasa He IIaHUPYETCsl yIaIATh
aMMHaK U KUCIIBIE Ta3bl.

[TosTOoMy TIpH C)KUTAHUM HEOUHUIIEHHOTO OHrorasa
MOJKET BBIIEIATHCA He Toabko ra3 CO2, HO U a30THU-
CTBIE U CEepHHUCTHIE Ta3bl. Kak M3BeCTHO, BRIOPOCHI Ta-
KHX ra30B HE TOJIBKO HETaTHUBHO BIIUSIOT HA SKOJIOTHIO
aTMoc(epsl, HO ¥ MOTYT CIOCOOCTBOBaTh 00Opa3oBa-
HUIO KUCJIOTHBIX JOXKAEH.

VYuureiBas 3Ty npo0Gnemy, B pa3paboTaHHON Tex-
HOJIOTHH IJIaHUPOBAJIOCh OYHUILATH 3TH ra3sl. OUHCTKY
9THX ra30B MOXHO MPOBOJUTH IO CIETYIOLWIEH TEXHO-
JIOTHYECKOH JTMHUH (pHC. 2).
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CbIpbé
(nuKopocTarwouie
pacteHus)
I OMOreHH3all
[lepepaboTka Us U
Buoras pacTUTENIbHOTO yBeJIM4YeHUueM
CBIpbA C h BJIQ)KHOCTH C
npUMeHeHUEeM npUMeHeHUEM
\ OMOTEXHOJIOTHUH
[IponyckaHu
pory [Iponyckanu
e brorasa yepe3s .
»| e Ouorasayepes OunteHHbIN
pactBop NaOH u
Ca(OH)z pacTBoOp Ouoras
CH3-COOH

PucyHOK' 2. Texnuxa u mexnono2us OYUUCHUSA NOJIYHEHHO20 buoeaza om conymcemeyruux KOMNOHEeHmoes

Kak BuIHO U3 pa3pabOTaHHOM TEXHOJOTHYECKOH
JIMHUH, PAacCMOTPEHHOW Ha pPHUCYHKE 2, B mpolecce
MPOM3BOJICTBA OHOMETaHa TakXke 00pasyroTcsi rasbl
H>S, NH3, Ho u CO». [pu npoBenenun 6norasza u3 10%
pactBopa Na(OH) mpomcxomuT xemMocopOmusi razoB
H>S. T'a3000pa3HbIii aMMuak B Orora3e OUYHIIAIOT pac-
tBOopoM CH3-COOH.

XUMHIO 3TOH TEXHOJIOTHU MOXHO OOBSICHUTD CIIe-
JYIOIIMM XMMHYECKHM YPaBHEHUEM:!

H>S + NaOH —> NazS +I[:]20

NHs + CHsz - COOH CHs - COO NH4

B pa3paboTaHHOW TEXHOJOTMH JJIsl YBEIHYCHUS
JIOJIM Macchl MeTaHa Ouoras MepeBoIsIT U3 COCTaBa ra-
mieHoit m3Bectu (Ca(OH)2). Takast TexHoJOrHYecKast
obOpaborka mpmBoauT K B3amMmoneiicteuio CO2 ¢
Ca(OH); ¢ obpazoBarnem CaCOs.

s ompeneneHus IPEeUMYIIECTB repepadaThIBa-
€MOH TEXHOJIOTHH OBLIT OTPEIeTICH XUMIIECKUI COCTaB
MOJTy4aeMoro O6moras3a 0 U IOCIe OYHCTKUA METOAAMHU
(U3NKO-XMMHYECKOTO aHaIM3a M OPraHHYECKOW XH-
MuH. Pe3ynpTaThl aHAIN3a MPEACTaBIeHH B Ta0I. 1.

Tabnumna 1

M3MeHeHne XUMHUYECKOT0 COCTaBa OMorasa mocjie O4YMCTKH XGMOCOp6HI/IOHHI>IM METOAOM

Oobpasery MaccoBasi 10Ji1 KOMIIOHEHTOB Ta3a (B %)

gHaanpyeMoro CH, CO, H,S NH; H, Hpyrue
uorasa ra3bl

TosyueHHbIH Ororas 62 34 1,5 0,8 0,7 1

ITomy4ennsrit O6uoras 94,3 ) J— crex 23 2.9

mmocyie 00paboTKH

Kak BuiHO U3 pe3yIbTaTOB aHAIH3a XUMIYECKOTO
cocTaBa IONy4aeMOro Oworasa, IMPEICTABICHHBIX B
Tabi. 1, MaccoBas 1O METaHa IOCIIe OYUCTKH BO3pac-
taet 10 94,3%. Ilornomenue razos CO2, H,S u NH3
copOeHTaMH CIIOCOOCTBYET YBEIHUYCHHIO IO METaHA
B Macce.

Takum 06pa3om, ¢ TOMOIIBIO HHKEHEPHBIX METO-
JIOB TEXHOJIOTUU OPTaHUIECKOTO BEIecTBa Obla pas-
paboTaHa TOJIe3HAsE TEXHOJIOTHSI MPOU3BOJCTBA OHO-
raza. Pa3paboTaHHass TEXHOJOTHUS TEXHOJIOTHYECKH,
SKOHOMHYECKH W HKOJIOTMYECKU MPEBOCXOJIUT aHa-
JIOTH.
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The paper shows the results of analysis of current state of welding of thin-walled structures made of aluminum

and beryllium alloys (so-called light alloys). Main problems and issues that may arise during laser welding of thin-
walled structures from aluminum and beryllium alloys are determined. It is shown that according to the criteria of
localization of heat deposition, minimization of the amount of residual deviation from the pre-defined shape and
technological possibility of process implementation, a laser heat source may be widely applicable due to its possi-
bility to form welded structures for aerospace purposes with a minimum level of residual stresses and deformations.
Possible ways of eliminating problems that arise during laser welding of thin-walled aerospace structures from

aluminum and beryllium alloys are proposed.

Keywords: Aluminum, Beryllium, Alloys, Welding, Laser, Mechanical Characteristics, Defects, Residual

Deformations.

Light metals such as aluminum and beryllium, as
well as their alloys, are widely used in the manufacture
of modern mechanisms, in particular, in aircraft and
rocket engineering. Their wide application is possible
due to unique combination of properties: low density
with high values of specific strength, corrosion re-
sistance and thermal conductivity. The growing variety
of structures made of these materials makes it necessary
to create different methods of welding these materials.
However, high thermal conductivity complicates the
development of new welding techniques for these al-
loys. One of the most radical ways to reduce the effect
of thermal conductivity on the residual stress-strain
state of welded structures is to apply highly concen-
trated heat sources, in particular laser radiation. Weld-
ing processes that involve laser radiation allow to
achieve high indicators of performance and quality of
the obtained joints, are relatively stable and have good
repeatability of results.

This paper aims to analyze literature and scientific
publications on the topic of welding of thin-walled
structures from aluminum and beryllium alloys in order
to determine the main problems that arise during the
process, as well as to determine possible ways to elim-
inate these problems.

Aluminum-based alloys are widely used in mod-
ern industry for the manufacture of lightweight struc-
tures with high strength and corrosion resistance.

Such structures may include products from such
fields as instrument construction, chemical and food in-
dustries, electric power and electronic technologies,
transport, etc. [1]. Metals containing beryllium are used
much less frequently. Despite this, the production of
such products is relevant for solving a number of prob-
lems in nuclear power industry, aerospace industry, etc.
[2]. When manufacturing structures from light alloys
(aluminum and beryllium), it is often necessary to ob-
tain high-quality non-separable joints [3]. Various
welding methods are used for these purposes [4].

In some cases, there is a need to weld heterogene-
ous joints from high-strength thin-walled aluminum al-
loys, for example, of 6xxx and 7xxx series [5]. Model-
ing of thin-walled structures from 6060 and 7003 alloys
using the models, which are based on large shells prove
the possibility of applying MIG welding. Plasma-arc
welding technology is proposed for joinings of the tech-
nological rollers, necessary for fastening flanges in
thin-walled large-sized cylindrical and spherical struc-
tures made of aluminum alloys [6]. Billets from alumi-
num alloys, in particular, thin-walled curved parts from
Al-Li system alloys (for example, alloy 2195), are suc-
cessfully welded by friction with stirring [7]. In [8], ap-
plication of automated welding technology by Cold
Metal Transfer for butt joints of thin-walled structures
made of aluminum alloy AMg6 is substantiated. In
some cases, ultrasonic spot welding is used to connect
thin-walled parts, including made of aluminum and ti-
tanium [9].
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In recent decades, laser welding has been used for
welding critical thin-walled structures. Thus, the work
[10] describes the use of laser welding for the manufac-
ture of stringer fuselage sub-panels of aircraft casing.
In [11], the possibility of replacing the traditional meth-
ods of riveting reinforced aircraft panels made of alu-
minum alloy by the laser welding method is proved. In
[12], the resistance to compressive loads of a two-sided
panel of an aircraft fuselage made of Al-Li alloy,
welded by a laser, was considered. In a number of

cases, laser welding is successfully used for welding
precision thin-walled elements of devices and sensors
[13]. Laser-MIG welding is used to manufacture a
welded structure of a high-speed train body with a com-
plex internal shape from thin-walled aluminum alloy
profiles (thickness 2—4 mm) [14]. This process may
minimize the formation of pores in the seams due to the
action of an additional heat source (Fig. 1, a) and allows
obtaining a joint with acceptable level of strength (Fig.
1, b).
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Fig. 1. Results of laser-MIG welding of 5754-H32 alloy [14]: a) — minimization of pore formation in seams; b) —
results of static stretching of welded samples.

Despite a number of advantages associated with
high thermal locality of laser welding, this process has
certain disadvantages that make its industrial applica-
tion more complicated. Thus, during laser welding of
aluminum alloys, a characteristic defect is the for-
mation of cracks, in particular, the appearance of hot
cracks [15]. A feature associated with laser welding of
thin-walled aluminum structures is the formation of
pores due to surface tension [16]. The dynamics of
welding bath during laser welding of aluminum alloys

is influenced by their alloying elements (Fig. 2) [17].
At the same time, the increase in number of these ele-
ments and the transition to welding high-strength alloys
are associated with an increase in the tendency to the
formation of internal pores in the seams (Fig. 3). The
features and results of the welding process are also af-
fected by the type of laser, or rather the wavelength of
radiation [18]. Another important aspect of the results
of laser welding process is the strength of obtained thin-
walled structures [19].
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Fig. 2. A typical longitudinal view of a pool of molten aluminum alloys with different levels of alloying at a
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Fig. 3. Typical longitudinal view of the melt bath and the process of formation of an internal pore during laser
welding of the A7075 alloy.

Traditionally, significant disadvantages of welded
thin-walled structures made of aluminum alloys are re-
sidual deformation and low fatigue strength [20]. In or-
der to take into account the influence of welding de-
fects, it is necessary to apply software modeling of the
temperature field and determine the structure of the
joints of thin sheets with further prediction of welding
deformations and residual stresses. In the case of laser
welding, it is necessary to take into account the possi-
bility of these shortcomings. However, compared to
other welding technologies, those based on the applica-
tion of laser radiation are best suited for solving the
problem of welding thin-walled structures. In [21], it is
shown that in the case of manufacturing thin-walled
non-separable structures, it is advisable to use advanced
laser or hybrid laser-arc welding methods capable of lo-
calizing the thermal heating of the weld zone.

The use of high-strength aluminum and beryllium
alloys makes it possible to create lightweight structures
with increased mechanical properties, which makes

their use in modern industry relevant. High-strength be-
ryllium alloys that are quite widely used include, first
of all, the three-component “Local" system of Al-Be-
Mg, grades of Lx-59-3 (59%Be, 3%Mg), Lx-40-3 (40%
Be, 3%Mg). Among high-strength aluminum alloys,
the alloys of the Al-Zn-Mg-Cu system (7xxx series),
which have the highest mechanical properties, are of
greatest interest. However, welding of such alloys is
difficult due to their tendency to form hot cracks and
pores. Therefore, studies of structure formation during
welding of thin-walled joints from these alloys using
concentrated energy sources are relevant.

Both traditional (arc or plasma) and more modern
(laser and hybrid laser-plasma) fusion welding methods
can be used to join thin-sheet aluminum and beryllium
alloys. When using arc welding methods, the width of
the seam usually exceeds the depth, which is deter-
mined by the convective mechanism of metal melting.
In [22], it was shown that the intensity of such heat ex-
change and flow of liquid metal in the welding bath is
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influenced by alloying elements that act as surface-ac-
tive substances. In addition, the temperature of the sur-
face has an influence, therefore, the welding parame-
ters. In work [23] it was shown that during welding with
a freely burning arc, the force of the surface tension gra-
dient and the electromagnetic force prevail in the con-
vective flow of metal in the weld pool. The same pene-
tration can be obtained during laser and laser-plasma
welding [24]. At the same time, the dominant force fac-
tor determining the hydrodynamics of the melt is the
Marangoni force. Convective energy transfer has the
main influence on the formation of the molten zone in
all the considered cases. Its shape and the amount of
energy invested can lead to the formation of hot cracks
(especially when welding high-strength and beryllium
alloys) [25]. It is more effective to use laser and laser-
plasma welding with such penetration, in which the

width of the penetration is less than the depth. This type
of penetration is called deep and is characterized by the
formation of a steam-gas channel [26]. Peculiarities of
the existence of the steam-gas channel are related to its
pulsations, which can contribute to the formation of
pores in the remelted metal [27]. The formation of
cracks is associated with an increase in the crystalliza-
tion rate of low-melting eutectics, the appearance of
which is caused by an increase in the welding speed
[28]. An increase in the critical rate of deformation of
welds (in the example considered in Fig. 4 from -4%/s
to -1%/s) helps to reduce the tendency to hot cracking
(by 75%), primarily due to the optimization of laser
welding modes. In addition to pores and cracks, defects
such as the formation of undercuts on the surface of the
seam in the fusion zone, uneven formation of reinforce-
ment rollers, sagging seams, etc. may occur [29].
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Fig. 4. Critical rates of deformation of welds of various aluminum alloys of the Al-Mg-Si system, welded at
different speeds, depending on the specific number of NGB grain boundaries across the width of the seam [28].

The joints of high-strength aluminum alloys of
7xxx series and alloys with a high content of beryllium
(such as "Localoys™) are more prone to the formation
of cracks and pores. In [25], it is showed that evapora-
tion during laser welding leads to a change in the con-
centration of volatile elements, primarily magnesium
and zinc. This changes the crystallization rate of the
weld and thus the susceptibility to hot cracking. This
effect is largely influenced by the welding speed. In
[30], it is shown that alloys of the 7xxx series have poor
weldability due to their high tendency to crack for-
mation and coefficient of thermal expansion, as well as

low evaporation temperature of Zn and Mg elements.
This contributes to the formation of such welding de-
fects as cracks and porosity (Fig. 5). Similar defects can
be detected in the case of welding deformed alloys of
other series with lower strength [31]. In addition, when
welding alloyed aluminum alloys, the presence of oxide
inclusions in the remelted metal is also possible. Re-
cently, a number of approaches have been developed to
minimize and eliminate these defects. Basically, such
approaches are focused on welding with penetration
with the formation of a through channel (keyhole) [31].
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When choosing filler materials for welding light
alloys, it is recommended to take into account a number
of main factors [32]. These include good weldability or
absence of cracking, tensile or shear strength of weld,
ductility of weld, operating temperature range, corro-
sion resistance, and color match between the weld and
the base alloy after anodization. Among aluminum al-
loys, alloys of 7xxx series have become the most pop-
ular today due to such a complex of their properties as
high static and dynamic strength, heat resistance, high
impact toughness, resistance to damage, low density,
low sensitivity to hardening, etc. [33]. However, due to
high mechanical properties, welding of these alloys is
problematic.

One of the promising approaches to joining alloys
of the 7xxx series is friction stir welding [34]. However,
in this case, due to the release of heat during welding,

()
Fig. 5. Defects of welds: a) — transverse cracks on the upper roller of the Al7075 sample, welded by the laser-
arc method; b) — a typical crack in the HAZ of the AI7075 sample welded by the laser method; c) — radiograph
showing the degree of porosity in the AI7075-T651 sample welded by the laser-arc method; d) — radiograph of
seams obtained by laser welding with cold wire 4043.

the strength of the seams decreases and post-weld heat
treatment is required (Table 1), which leads to undesir-
able coarsening of the grains in the joint [35]. The best
results are achieved when friction stir welding is used
to join alloys of the 7xxx series with alloys of other se-
ries that have better weldability. An example can be the
combination of these alloys with alloys of the 2xxx se-
ries [36]. AA2139-T8/AAT7020-T651 joints were fric-
tion stir welded with rotation and feed speeds in the
range of 600-1000 rpm and 250-550 rpm, respectively.
The yield strength of the joints was 77-79%, the tensile
strength was 88-96% of the base material AA7020 (Fig.
6). However, in a number of cases, defects occur on the
side of the 7xxx series alloy. Thus, during friction stir
welding of 2017A/7075 aluminum alloys, plastic defor-
mation increases the hardness of the 7075 alloy, which
leads to a weakening of the seam zone [37].
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Table 1.
Relative values of tensile strength (efficiency in %) in the transverse direction of heat-treated joints of aluminum
alloys obtained by friction stir welding [34].

Material Thickness (mm) Efficiency (%)
AA 2014 8,0 75
AA2014-T651 6,0 68-70
AA 2017-T351 5,0 82
AA 2017A-T451 20,0 90,8
AA 2024-T3 3.0 88
AA 2024-T3 4.0 83
AA 2024-T3 4.0 89-90
AA 2024-T4 3.0 60
AA 2219-T6 6,0 71
AA 2219-T6 (YB) 7,5 83,3
AA 2219-T87 — 65
AA 2519-T87 6,0 57-62
AA 2519-T87 (YB) 6,0 65-76
AA 6013-T4 4.0 93
AA 6013-T6 4.0 74
AA 6061 (AB) 6,0 66
AA 6061(CT) 6,0 59
AA 6061 (CTA) 6,0 63
AA 6061(AT) 6,0 77
AA6016-T4 1,0 ~80
AA 6061-T6 5,0 74
AA 6056-T78 6,0 74,4
A 6082-T6 8,0 75-81
AA7020-0O 12,0 100
AA7020-T6 4.4 84
AA7039-T6 5,0 85,6
AAT7039-W 5,0 93,8
AA7039-0O 5,0 98,2
AA7050-T7451 6.4 77-81
AA 7075-0O 3.17 100,2-101,2
AA 7075-T6 3.17 67,8-79,8
AA 7075-T6 3.0 75
7050-T7451 6,35 70-75
AA7075-T651 (AW) 12,0 69,9
AA7075-T651 (AT) 12,0 55,7
AA7075-T651 (CTA) 12,0 79
AA 7349-T6 10,0 81
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Fig. 6. Physico-mechanical characteristics of welded joints AA2XXX/AA7XXX obtained by friction with stirring
[36].
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Modern technologies make it possible to weld
light alloys, which until now were considered difficult
to weld [38]. Such technologies include not only fric-
tion stir welding, which is successfully used due to the
absence of melting in the welding zone. A number of
innovative processes have been developed, such as arc

Scanner
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Beam

welding with low heat input, as well as fusion welding
with high power density (laser and electron beam weld-
ing) [39]. An example can be laser butt welding of a
package of high-strength aluminum alloy sheets with
radiation scanning (Fig. 7) [40].
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Fig. 7. Scheme of process (a) of laser butt welding with a slotted seam with radiation scanning and the appear-
ance (b) of rollers and the results of their X-ray examination [40].

Innovative light alloy welding processes include
the GAMW multi-layer and multi-pass welding tech-
nology, developed for joining aluminum alloys 5083,
6005A and 7N01 with a thickness of 10 mm, used in
high-speed trains of the Chinese Railways [41]. The
tensile strength of the obtained joints reached 323, 206
and 361 MPa for alloys 5083, 6005A and 7HO1, respec-
tively. Contact welding can be used for welding alloys
of the AASxxx and AABxxx series, including when dis-
similar joints are obtained [42].

Arc welding with a tungsten electrode in a protec-
tive gas environment (TIG or GTAW) is an important
method of joining high-strength aluminum alloys,
which are increasingly widely used in the aerospace,
aviation, automotive industry, in the manufacture of

rocket engines, for rockets, marine engine components,
etc. [43]. However, this technology has been developed
to a greater extent for less strong alloys, including the
6xxx series (for example, the AA6105 alloy) [44].
When dissimilar joints of 2024 T3 and 7075 T6 alumi-
num alloys are obtained by the TIG (GTAW) method,
there is an increase in brittleness and a drop in tensile
strength by 44% and 37% in base metals 7075 T6 and
2024 T3, respectively [45].

In [46], it is shown that one of the promising tech-
nologies for joining high-strength alloys 7025-T6 and
AW-7020 is pulsed MIG welding. With constant heat
supply in the process of such welding, the speed prac-
tically did not affect the hardness of the weld. However,
the grain size increased with increasing filler wire feed
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rate, welding current, and welding speed. High driving
energy led to a decrease in the stiffness of the weld.
Preheating was detrimental to AW7020 welds, but arti-
ficial aging proved beneficial. Acceptable seams were
obtained using pulsed MIG welding without first re-
moving the AI203 layer. It was established that the
Al203 oxide layer has a different composition in dif-
ferent aluminum alloys.

The main feature of the welding of beryllium and
its alloys is the toxicity of the welding aerosols that are
released during this process [47]. The content of beryl-
lium in air should not exceed 0.001-0.003 mg/m3.
Therefore, its welding is usually performed in closed
chambers with a controlled atmosphere, which ensure
their suction and filtration.

Studies of the weldability of beryllium and its al-
loys show that cast alloys based on it can be success-
fully welded by TIG, electron beam and laser methods
[48]. However, today vacuum technologies such as
electron beam welding and vacuum brazing are pre-
ferred for the manufacture of responsible structures
from beryllium alloys [49].

The main issues for beryllium welding include hot
cracking, formation of cracks due to weld defects and
low plasticity [49]. Hot cracking can be reduced by
controlling the chemical composition of the welded be-
ryllium alloy so that the Fe:Al ratio reaches up to 2.4,
while the amount of iron and aluminum is minimized
[48]. Defect cracking and ductility-restricted cracking

G" JMia

can be reduced by reducing the amount of BeO oxide
and the grain size of the starting material. The welda-
bility of beryllium can also be improved by reducing
the welding speed, moderate heat input, minimizing the
clamping forces of the parts to be welded, and using
appropriate preheating. In some cases, cracking in the
seams can be successfully eliminated by introducing an
aluminum alloy filler metal into the weld pool. In the
latter case, it should be taken into account that the use
of filler metal can reduce the working temperature and
strength limit of the welded joint.

The use of special alloyed additives with alumi-
num when welding beryllium and its alloys allows you
to increase the strength of the joints from 0.5...0.6 to
0.7...0.8 of the strength of the base metal while simul-
taneously increasing plasticity. The introduction of ad-
ditional alloying elements into the seam makes it pos-
sible to increase strength due to heat treatment, while
alloys of the Al-Be-Mg system are not heat-strength-
ened. Such heat treatment ensures uniform strength of
the seam with the base metal [50].

The strength of seams when welding beryllium al-
loys largely depends on the size of crystallites of the
weld metal (Fig. 8). Grinding the seam structure is one
of the ways to obtain welded joints that are close to the
base metal in terms of strength: when the crystallites
are reduced by 3-4 times (from 1.0 to 0.25 mm), the
strength limit of the seam metal increases by approxi-
mately 3 times - from 137 to 412 MPa [50].
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Fig. 8. Dependence of the strength limit o, [MPa] of beryllium and its welded joints on the grain size b [mm]
[50]: 1 — base metal; 2 — seam metal.

In the case of welding without through penetration
and keyhole formation, the thermal mode of laser weld-
ing changes (Fig. 9), which leads to a change in the
structure of the metal being welded, as well as an in-
crease in the risk of pores and cracks in the lower part
of the seam [51]. However, sometimes there is a need
to perform seams with non-through penetration. An ex-
ample can be sealing seams, which are performed in
closed trajectories (for example, circular) when weld-
ing flanges or manufacturing small parts. In such cases,

sealing may be required as a final assembly operation.
In the volume that is sealed, electronic elements can be
installed, which makes it inadmissible to remove the
root of the seam into it. At the same time, the choice of
mode parameters is complicated by the fact that for the
same linear energy (for example, 13 J/mm [52]), weld-
ing processes can take place both in the convective
mode and in the keyhole formation mode.
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In case of multi-pass laser welding, there is also a
need to form welds with non-through penetration. In
[53], it was established that short thermal cycles during
multi-pass laser welding lead to insufficient diffusion
time of elements of the welded alloy, which leads to
better preservation of the structures of the base metal.
Additionally, the applied heating cycles during multi-
pass laser welding contribute to the formation of inter-
connected microstructures that contribute to increasing
the strength of the welded joint.

One of the defects characteristics of micro-plasma
butt welding of thin-sheet aluminum alloys is the sag-
ging of the seams [54]. To eliminate this defect, both
laser and laser-plasma welding can be used [55]. Laser
and hybrid welding is effective if it is necessary to ob-
tain connections with non-through penetration, for ex-
ample, butt joints (Fig. 10). However, from the point of
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Fig. 9. Schematic illustrations of laser welding processes with an indication of melt flows [51]: a) — mode of
heat conduction penetration (the beam is focused near the surface); b) — keyhole keyhole mode (defocused
beam).

view of economic and technological expediency, laser-
microplasma welding has the advantage. In [54], it ises-
tablished that the formation of undercuts and internal
pores in the seams can be characteristic defects of this
process. The causes of such defects are mainly related
to the gas dynamics of the plasma jet, the pressure of
the plasma arc and the design of the integrated plasma-
tron. In this connection, work was carried out on the
study of the outflow of plasma-forming and protective
gases from the corresponding nozzles of the integrated
plasmatron, as well as the placement of electrodes in it.
This made it possible to develop an improved design in
which the paraxial single-electrode circuit [56] was re-
placed by a symmetrical two-electrode coaxial circuit
[57]. The created principles were the basis for further
development of a universal integrated plasmatron for
hybrid welding and cutting processes [58].

Fig. 10. Examples of application of laser and hybrid welding with non-through penefration: a) — external

appearance of a fragment of the battery case made of aluminum alloy AMg6, 0.8 mm thick, connected by laser
welding [55]; b) — macrostructure (x25) of the cross-section of the end joint of AMg6 alloy (6=1.4 mm), made
by hybrid laser-plasma welding at a speed of 168 m/h [54].

In the analyzed works, questions related to the pe-
culiarities of the formation of seams without through
penetration remain unresolved. First of all, this con-
cerns the occurrence of characteristic defects and sug-
gestions for ways to eliminate them. No information

was found in the literature about the metallurgical fea-
tures of the formation of joints of high-strength alumi-
num and beryllium alloys with seams of this type and
about the choice of the optimal technology for obtain-
ing a butt sealing seam with non-through penetration.
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In general, it can be noted that in welding of thin-
sheet light alloys by laser, arc and hybrid methods, may
arise the following problems:

- obtaining a connection with the base metal of
different strength, due to the difference in the sizes of
the weld metal grains, the fusion zone of the weld with
the base metal, the heat affected zone (HAZ) and the
base metal;

- the formation of undercuts on the surface of
the weld along the fusion zone, caused by the short ex-
istence of the welding bath in a liquid state and the ab-
sence of the possibility of normal spreading of the lig-
uid metal until the moment of its crystallization;

- the appearance of pores in the weld metal, as-
sociated with a change in the solubility of hydrogen in
the aluminum alloy at different temperatures;

- the appearance of hot cracks due to the pres-
ence of eutectic compounds in the weld metal and
changes in the conditions of their solidification from
the molten metal at different crystallization rates due to
different welding driving energies.

In order to minimize the impact or completely
eliminate the problems, which were mentioned above it
is advisable to establish the regularities of the influence
of the parameters of the laser welding process modes
and the joint action of laser and plasma heating sources
on the structure, the formation of characteristic defects
and the peculiarities of the flow of thermomechanical
processes in welded joints from aluminum and beryl-
lium alloys, as well as to develop new techniques for
obtaining thin-walled welded structures with a mini-
mum level of residual stresses and deformations, as
well as equipment for their implementation. The main
ways to eliminate the main problems that arise during
laser welding of thin-walled aerospace structures made
of aluminum and beryllium alloys are the following:

- performing an analysis of the current state of
welding of thin-walled structures from light alloys, jus-
tifying the choice of a heat source for welding thin-
walled structures from light alloys, which allows form-
ing welded structures for aerospace purposes with a
minimum level of residual stresses and deformations;

- selection of necessary materials and equip-
ment and research methods;

- development of calculation methods and im-
plementation of forecasting of parameters of welding
regimes of various types of light alloys using laser ra-
diation, taking into account the requirements for pene-
tration, performing its experimental verification for
aluminum and beryllium alloys, establishing the pecu-
liarities of the flow of physical and metallurgical pro-
cesses during laser welding of these alloys in a chamber
with controlled atmosphere;

- performing mathematical modeling of the
temperature distribution in thin-walled products made
of light alloys when they are heated by a laser heat
source, including taking into account the requirements
for the average temperature of specific products after
local heating during the welding process;

- determining the influence of parameters of la-
ser welding modes and conditions on the level of resid-
ual deformations and stresses by modeling thermal de-
formation processes during laser welding of thin-
walled products made of light alloys;

- development of basic structural elements of
equipment to create a research and industrial complex
for welding aerospace products from light alloys;

- development of techniques and equipment for
non-destructive testing and determination of the level
of residual deformations and stresses of high-precision
thin-walled welded products made of light alloys for
aerospace purposes by the method of stereo-digital 3D
image correlation.

On the basis of performed analysis of literary
sources, the following conclusions are made:

1. Analysis of current state of welding of thin-
walled structures from light alloys showed that accord-
ing to the criteria of localization of heat input, minimi-
zation of the amount of residual deviation from the
given shape and manufacturability of the process, a la-
ser heat source is the most acceptable, which allows
forming welded structures for aerospace purposes with
a minimum level of residual stresses and deformations.

2. The main defects of seams in welding of alumi-
num alloys include hot cracks, internal pores, undercuts
and sagging seams. One of the effective ways to elimi-
nate cracks is to reduce the running energy, internal
pores — to eliminate the ingress of the oxide film into
the welding bath, sagging seams — the use of additive
materials. To eliminate undercuts, it is advisable not
only to select the thermal and high-speed modes of
welding, but also to take into account the dynamics of
gas flows and the pressure of the arc on the welding
bath.

3. The growth of dendrites during crystallization
of the weld pool in welding of light alloys leads to a
decrease in the strength of the seam in the area of the
vertical axis of the cross section. In addition, when
welding light alloys, the appearance of both axial and
transverse hot cracks is possible. The most dangerous
areas of crack formation are the crystallization crater,
as well as seam defects. Ways to eliminate cracking are:
preheating, minimization of welding power, use of ad-
ditive materials, gradual reduction of laser radiation
power after welding, elimination of oxide film before
welding, and, if possible, reduction of the grain size of
the starting material.

4. One of the sufficiently effective and universal
ways of eliminating defects that are typical for laser
welding of aluminum alloys is to use the accompanying
action of electric arc energy source, in particular, the
additional plasma heating of the welding bath. This
method allows to minimize formation of pores, im-
prove formation of the upper roller, eliminate undercuts
and partially replace laser energy with plasma.
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AHHOTAIIUS

B pabote mpuBeneH pacuer onpeseieHUs] OMOTPONHBIX MapaMETPOB MMILYJIHCHOTO 3JIEKTPUYECKOTO OIS
(BII) a5 MOBBIMIEHUS] UMMYHOTJIOOYJIMHOB B MOJIO3UBE CTEJIBHBIX KOPOB U AKCIIEPUMEHTAIBHOE MOATBEPKACHUE
HpaKTH‘IeCKOﬁ pcam3ani CUCTEMbI HMHyJ’ILCHOﬁ 3J'I€KTpOMaFHI/ITHOI7I TCXHOJIOT'UU IJId MOBBINICHUA UMMYHOTJIO-
6y.1'II/IHOB B MOJIO3UBC KOPOB.

ABSTRACT

The paper presents a calculation for determining the biotropic parameters of a pulsed electric field to increase
immunoglobulins in the colostrum of pregnant cows and experimental confirmation of the practical implementa-
tion of a system of pulsed electromagnetic technology to increase immunoglobulins in the colostrum of cows.

KiroueBble ciioBa: 6I/IOTPOHHLIG napaMeTpbl UMITYJIBCHOI'O 3JICKTPUICCKOI'O MOJIA, I/IMMYHOFJ'I06YJ'II/IH, M-
IIyJIbCHAA 3JICKTPOMArHuTHasA TCXHOJIOT .

Keywords: biotropic parameters of pulsed electric field, immunoglobulin, pulsed electromagnetic technol-

ogy.

IocTranoBka mpo6iaembl. [Ipodunakruka 3a60-
JIeBaHUN HOBOPOXAEHHBIX KHUBOTHBIX KPC, co cHmke-
HHEM UMMYHHOTO CTaTyca, IpUBelia K HEOOX0AUMOCTH
TEOPETHIECCKOTO U IKCIIEPUMEHTAIBFHOTO ITOATBEPIKIC-
HUS IPAKTUYECKOH pealin3alii CUCTEMbI UMITYIbCHON
3JeKTPOMarHuTHO# TexHonoruu (OMU) s mossITe-
HUSI HMMYHOTJIOOYJIMHOB B MOJIO3HBE KOPOB.

AHaJIM3 NOCJIeAHUX UCCIeOBAHMI U My0IuKa-
nmii. B mporiecce TeopeTnueckoro aHanm3a ObII0 ycTa-
HOBJICHO, YTO JUIS TIOBBIIICHUS IMMYHOTJIOOYJIMHOB B
MOJIO3HMBE KOPOB HX MOJIOUHYIO XKelle3y cienyeTr oopa-
OatpiBaTh MMITYJIbCHBIM OIl ¢ mapameTpaMu: amIuv-
Tyna ummynscoB Un = 1...2 kB; mmTensHOCTS MM-

nysbcoB 107 ¢; CKBaKHOCTh BUIEOMMITYJILCOB Q ~
110; Bpemst skcriozutuu 20 ¢ [1].
Heab cratbu. OnpenenuTh ONTUMaIbHbIE 3HAYE-

HHUA 6I/IOTp01'[HI)IX napaMeTpoOB UMITYJIbCHOT'O 3JICKTPU-
YCCKOI'O IIOJIA AJIs IMOBBIIICHUA I/IMMyHOFJ'IO6yJ'II/IHOB B

MOJIO3MBE KOPOB M 3KCIEPUMEHTAIBHO MOATBEPIUTH
NPaKTUYECKYI0 pPEaJH3alHi0 CHCTEMBl HMITYJIbCHOU
OMMU i MOBBIICHAST KIMMYHOTJIOOYJIMHOB B MOJIO-
3MBE KOPOB

N3no0:xxenne ocHOBHOTO MaTepuaJa. Jis npose-
JICHUsI MCClleIoBaHUH ObIIO NogoOpaHo 16 3710pOBBEIX
KOPOB aHAJIOTOB, HaXOMSIIMXCS Ha MOCIHEIHUX ITHIX
0GepeMEHHOCTH, BOCEMb U3 KOTOPBIX OBLIN ONBITHBIMHU,
a OCTaJIbHBIE KOHTPOJIBHBIMH.

JluHaMuKy ypOBHS MMMYHOTJIOOYJIHOB OIIpe/e-
JISLTIM B CEKPETE MOJIOUHOM KeJIe3bl y KOPOB ONBITHON U
KOHTPOJIBHOHU TPyMIax uyepes3 2 yaca mocie 00aydeHus
MOJIOYHOH keJie3bl UMMy IbcHBIM DI1. s momydenus
3aBHCUMOCTH, CBSI3bIBAIOIIEH KOINYECTBO IMMYHOTITIO-
OyJIMHOB mapaMeTpaMu umirysscHoro JI1 npu Hanu-
YiM aAJUTHBHOM IMOMEXHU CIy4allHOro Xapakrepa,
ObUIO TPUMEHEHO MOJHO(PAKTOPHOE IUIAaHWPOBAHUE
BTOPOTO NOPsiIKa 3HaYeHUE (PaKTOPOB U UX HHTEPBAJIBI
BapbUPOBAHUSI IPUBEJICHEI B Ta0I. |
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Tab6muma 1
3HaueHue GaKkTOpoOB B IKCIIEPUMEHTE
WHTepBan BappUpOBaHUs U YPOBEHB Qak- | AMINIUTYAA UMIyib- | Okcro3unus, | CKBaXHOCTH HMITYJIb-
TOpOB coB, KB C COB, €]I
X1 X2 X3
Hynesoii yposenb —x; = 0 1 20 110
WurepBan BappupoBaHUs — 4; 0,1 5 10
Bepxnwuii ypoBeHb — x; = +1 1,1 25 120
HwxHauit ypoBeHb — x; = -1 0,9 15 100
Jis moCTpoeHus T1aHa BTOPOTO MOPSIIKA UCTIOIB30BAINCH TaHHEBIE TPUBEICHHEIC B Ta0I. 2
Tabnuma 2
JlaHHBIE [JI OCTPOCHUS TIJIaHa BTOPOTO MOPSAKA
Yucno dakro- Uucno Touex Uucno 3Be3 - Yucno nyne- 3Be3/AHbBIC Uucno onsITOB,
pos, K spa HBIX TOoueK, N, BBIX TOueK, No TOYKH, N
o
3 8 6 6 1,682 20

IIpu ucnonp30BaHUU CTAaHIAPTHON METOAMKM IMOCTPOEHHS IUIaHa BTOPOI'O MOPS/AKA COCTABICHBI MaTPHUIIbI: IUIa-
HUPOBaHHE HKCIIEPUMEHTA; pacdeTa KO3 (PUIIMEHTOB PErPECCH; ONPEACICHHS TUCTIEPCHH aJICKBATHOCTH H pe-
3yJIbTaTOB 00pabOTKN NaHHBIX, KOTOPBIE IPUBEACHBI B pritoskeHnu A. [Tocne mpoBeneHnst m3MEpEeHUH 1 pacyde-
TOB TIOJTyYCHBI yPaBHEHHS PETPECCHH, CBA3aHHOE C KOJIMYECTBOM MMMYHOTJIOOYIMHOB KiIacca:

Y =34+6X, +5X, +3X,+4X X,

+2X, X, +2X72+0,5X2+0,5X2(1)

rae Y — BBIXOHOI mapameTp (YpOoBeHb HMMYHOTJIOOYJIMHOB, MI/MII); X1 — aMIUIUTY/1a KIMITYJIbCOB; X2 — 9KCIO3H-

1us; X3 —CKBaXKHOCTh UMITYJIbCOB.

IIpoBepka 3HaUUMOCTH KO3()(HUIIHEHTOB perpec-
CHUH IIPOBOJMIIACH IIPH ypOBHE 3HAYNMOCTH o = 0,05 o
kpurepuio CteioneHTa. C y4eToM 3HaYMMOCTH KO3(-
(DUIIMEHTOB, YpaBHEHUE PETPECCHH IS IOBBIIICHUSL
HMMYHOTJIOOYJTMHOB B CEKPETE€ MOJOYHOM JKEJe3bl y
kopoB mpuauMaeT Buf (1). Ha ocHoBaHMm mpoBepku
JAHHOTO YpaBHEHUS Ha aJCcKBaTHOCTh IO KPUTECPHUIO
Owumepa crenaH BBIBOM, YTO YpPaBHEHHE aJcKBaTHO
OTIHCBIBAET PeabHBIN MPOIECC, U CIEI0BATENBHO, 1103~
BOJISICT OIICHUTh XapaKTep BIHMSHUSA KaXIOTO U3 Tpex
(haxTopoB Ha ¢yHKUMIO OTKIMKA. Kpome Toro, crano
BO3MOYKHBIM NPAKTHYECKOE HCIIOIB30BAHNE TTOTy4EH-
HOW MOJETH AJIS MPOTHO3UPOBAHMS 3HAUEHHS BBIXOI-
HOTO CHWTHajla B OOJAcCTH BapbHPOBAHUS IapaMeTpOB
X;. JIns HaXOXKICHUST ONTHMATBHBIX MMapaMeTpoB IPo-
Iiecca pelieHa CucTeMa ypaBHEHHH, OITyYeHHBIX MTPHU-
paBHUBaHWEM K HYJIIO 3HAUEHWH I'PaJIMEHTOB KOMIIO-
HEHTOB, BBIYUCIIEHHBIX 110 BBIPAXKEHUIO [2]:

dy n
R = bl + anxl + Zbl j Xl,(z)
1 =

rae X1, Xj — KOAUpOBaHHbIE 3HAaUYeHUs (haKTOPOB,
0 KOTOPBIM OepeTcst MPOU3BOIHAS U B3aMMOJICHCTBY-
FoIllasi ¢ HUMH, COOTBETCTBEHHO: D1, bn, dij — K03 hdu-
LIMEHTHI YPAaBHEHUS PETPECCUH.

Jns BeIpakeHus (2) MoydeHa CIeAyrolas CH-
cTEMa YpaBHEHMI:

a—Y=O,6+ 0,4X,+0,2X,+0,4X,=0;
oX,

.(3
a—Y:O,S+O,4X1 +01X, +01X, =0; @)
oX,
oY
—=0,3+0,2X, +0,1X, +0,1X, =0.
oX,

Pemrenus cuctemsl ypaBHeHH# (3) gaeT ciemyro-
e pakTophl B 3KCTpeMaibHO# Touke: X1 = — 1,0; Xo.
=0; Xz.=-1,0.

Jli1st onpenienieHrs ONTUMAaNbHBIX YCIOBHN TPOTe-
KaHUs MCCIIeyeMOro Ipolecca MOJIy4eHHOE ypaBHe-
HHE BTOPOH CTENEeHH ObUIO HCCIIEZOBAHO Ha IKCTpe-
myM. JI7s1 aToro ypaBHeHue (3) ObLTO MPUBEACHO K Ka-
HOHUYECKOMY BH]TY:

Y _Yc =Q1212 + szzz +QSZ§ (4)
roe Q1 = 3,82; Q2 = -0,6; Q3 = —0,022 — xopHUH
XapaKTePUIECKOTO YPaBHCHHS:

Q*+aQ’+ BQ+y=0; (5)
Y. = 29,5 — 3HaueHue Y. B IKCTPEMAaIHHOI TOUKE.
3neck o = -3, B =—3, vy =0,5 — xoadPuirenTH
OIpezieIieMble U3 TTapaMeTPOB YPAaBHEHUS PETPECCUi
(5). B pesynbTare mpeobpa3zoBaHUi CTAPbIX KOOPAUHAT
B HOBBIC OBUIH MOJTyYeHBI (HAKTOPHI B ONTHMAIbHON
touke: Xion = 1,1; Xoon = 1,41; X30n = - 0,01, uTO COOT-
BETCTBYET TaKHUM 3HAYCHHSIM HATypPaIbHBIX MapameT-
poB: 1,1 +0,1 kB; axcno3urus 27+3,0 ¢; CKBaXHOCTh
nmnynbcos 110 £10.
Jiist axcrieprMenTa ObUTH UCTIONIB30BAHBI B OTIBITE
U KOHTPOJI€ 4 IpyMNIibl O 2 KOPOBHI B KAXKJOU, HAXOAs-
IIMXCSl Ha MOCICIHUX IHIX OepemeHHocTH (Tad. 1).
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Kaxxmyro KOpoBy B ONBITHOW TpyIe oOpadaThIBaH
OJIMH pa3 exeaHeBHO B TeueHue 30 ¢ umMmyabcHbIM D11
¢ mapaMeTpaMu: aMIuuTyAa ummysibcoB Un = 1 kB;

-5
ciemoBanus uMiyiscoB T =1 0~ ¢. O6paboTKy KO-
POB MMITYJIbCHBIM H3JIy4€HHEM MPOBOIMIN B 8 4acoB
yTpa B TedeHue 4 nHeit no oréna u 10 nHeil mocne

JUIMTENBHOCTL MMIYIbcoB Ta = 10 -7 c; mepuoa  OTéna. B KOHTPOJIBHOM IpymIe KOPOBBI HMITYJIECHOMY
00JIyYECHUIO HE MTOJIBEPTANINCH.
Tabnuna 3
Yposenb nmmyHorno0ynrHOB Kinacca 1gG u IgM B cekpere BEIMEHH KOPOB UMITYJIbCHOTO OOIy4eHHsI MOJIOYHOM
JKeJe3bl
KoJn4ecTBO ONBITHBIX W KOHTPOJBHBIX )KUBOTHBIX
K/O I I I v

1 2 3 4 5 6 7 8

K IgG 38,6 38,7 38,0 39 39 39,5 39 39

IgM 3,5 3,5 3,8 4,0 4,0 3.8 4,0 3.7

0 [o]€] 56,5 57,0 56,6 57,0 56,8 57 56,5 56

IgM 6,8 7,0 6,5 7,2 6,8 7,0 6,5 7,0

HccrenoBanus 1Mo ompeneeHui0 HMMYHOTIIO0Y-
nuHOB Kitacca 1gG u IgM B cexpeTe MOJIOUHOH JKee3bl
KOpOB mpoBoawmn crenuanmuctel Kameren-Ilomois-
CKOTO yTIpaBJICHUs BETCpPUHAPHONW METUIIMHBEI Ha Oa3ze
OPEeNnpusITHiA 3TOro paiioHa. OmpeneneHue HUMMY-
HOTJIOOYJIMHOB B MOJIO3UBE U MOJIOKE KOPOB IIPOBO-
UM METOAOM paJuaibHOM MMMYHOIU(DY3UH B rele
no Manuunu. Kak crnemyer u3 pe3ynbTaTtoB uccieno-
BaHMH YPOBEHb MIMMYHOTI00yIiHOB Kiacca 1gG u IgM

lg9, mr/™mn
A

60
50 -
40
30

20 +—

B CEKPETE MOJIOYHOM JKEJIe3bl OMBITHBIX KOPOB MPEBBI-
[IaeT YPOBEHb B KOHTPOJIBHBIX B 1,4 pasa s 1gG u B
1,7 pasa aist IgM Ha BBICOKOM CTaTHCTHUYECKH JIOCTO-
BEPHOM ypoBHe. MI3MeHeHne yPOBHS UMMYHOTJIO0Y JTH-
HOB Kitacca G U M B CeKpeTe MOJIOUHOM KeJe3bl ObLIO
H3YYCHO B CHIBOPOTKE MOJIO3HUBA U MOJIOKA HOBOTEIb-
HBIX KOpoB (puc. 1, 2).

-

T T T
2

~
<))

Yacel

| | I
8§ 10 12

Puc. 1. Hsmepenue ypoers ummyno2nobyiunog kiacca LgG 6 cexpeme MOA0UHOLL Jicenesbl KOPOg: e—e - HOCie
00y"enUs BUOCOUMNYTbCMU, X—X — 8 KOHMPOJe (0e3 00yueHuUs).

Kak BugHO U3 puc. 1 u 2 y kopoB, 06paboTaHHBIX
MMITYJIbCHBIM H3JIyYeHHEM, COZEp’KaHne MMMYHOIJIO-
OynmHoB kitacca G B mepBbIid yac mocie o0paboTKu
MMEET JIOCTOBEPHOE Pa3MiMe 10 CPABHEHHIO C KOH-
TPONBHON rpynmnoi Ha 75%, a pasnuuue no kiaaccy M
Ha 61,7%. Taxxe Obl10 ycTanosieHo (puc. 4.7, 4.8),
4yTo yepe3 12 vacos, mocie oOpabOTKN MUMITYJIbCHBIM

M3Ty9YeHNEM MOJOYHOH JKesle3bl KOPOB, Pa3sHOCTh KO-
JIMYEeCTBA IMMYHOTJIOOYJIMHOB M1y OIIBITHOM U KOH-
TPOJILHOW IPyMNIoi B CBIBOPOTKE MOJIO3UBA IO KIlaccy
G u M cocraBmia 70%. B nanpHelinieM ObUTH MpOBe-
JICHBI NCCIIEJOBAHMS 110 N3YUYEHHUIO )KU3HECTIOCOOHOCTH
HOBOPOXJICHHBIX TEJSAT, KOTOPBIM BBIIAMBAIM MOJIO-
3MBO U MOJIOKO OT MaTepeil, MOJIOUHYIO JKeNne3y KOTO-
PBIX 00pabaThIBaIM UMITYJIECHBIM H3ITy9EHHEM.
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Puc. 2. Usmenenue yposusa ummyrnoznobyrunos knacca \gM 6 cekpeme monounotil siceneszvl KOpog: e—e — nocie
001yYeHUs 8UOEOUMNYIbCAMU, X—X — 8 KOHmpoe (be3 obnyuenus).

TensaTa KOHTPOIBHOM TPYMITEI MOTYYaATH MOJIOKO
OT Marepeii, MoJIo4Has XeJjle3a KOTOPBIX He I0IBepra-

Jack 00pabOTKHM UMITYJILCHBIM H3Ty4EeHHEM.

JlaHHBIE UCCTICIOBAaHHUN TIPEACTABICHHI B Ta0M. 4.

Tabmuma 4
BrusiHus UMITYIbCHOU Tepanuy Ha 3a00J€BaEMOCTh M COXPAHHOCTh HOBOPOXKICHHBIX TEJISIT
W3 nux
T e el e e e
T'omoB % T'omoB %
T'unorpoduku 18 16 98,8 8 44 4 35,6
Konrtposib- Hopmorpobuku 29 15 51,7 6 20,7 79,3
Hast MakpocoMbI 3 2 40,0 1 20 80
B cpennem 52 33 63,46 15 28,8 71,2
T'unorpoduku 70 19 27,14 2 2,8 97,2
Hopmorpoduku 86 9 10,4 - - 100,00

OmerrHas I\/I[)akp?co?/lm 19 3 157 1 52 94,7
B cpennem 175 31 17,7 3 1,7 98,3

W3 wmarepuaioB MpencTaBiCHHbIX B Tabi. 4
BHUJHO, YTO B KOHTPOJIbHOM Ipymnne u3 52 TesT B HEO-
HaTaJbHOM Tiepuojie 3abomueno 63,46% mano 28,8%, a
B ONBITHOH rpynme u3 175 Temsar 3abonenol7,7% u
nano 1,7%. Pa3Humna mo 3a001eBaeMOCTH MEXIY KOH-
TPOJIEM M ONBITOM cocTaBuia 45,6%, a OTXOJ TEsT
71,2%. CpenHsisi COXPaHHOCTb TENSAT B KOHTPOJE CO-
crasuna 27,9%, a B ombeite 97,2%, uro Ha 69,3%
Oomnpire. B pe3ynbraTe TpOBEJSHHBIX HCCIEI0OBaHUN
MOXXHO TIOJIaraTh, YTO COXPaHHOCTh HOBOPOXKISCHHBIX
TEJISAT 3aBUCHUT HE TOJBKO OT TOBBIIICHHUS YPOBHS MIM-
MYHOTJIOOYJIMHOB B MOJIO3UBE U MOJIOKE, 32 CUET CHU-
KEHMsI TTATOT€HHON MUKPOMIOPHI O/ BIUSHUEM HUM-
MyJIBCHOM 00pabOTKH MOJIOYHOM JKele3bl KOPOB.

BeiBoasl. 1. YBennyeHne HIMMYHOTIOOYJIMHOB B
MOJIO3UBE M MOJIOKE HOBOTEJBHBIX KOPOB UX MOJIOY-
HYIO JKele3y CclielyeT o0padaThiBaTh HMMITYJICHBIM
M3IIyYEHHUEM C MapaMeTpaMu: aMIUIUTY]1a HalpsHKEHUs
uMiynnbcoB Up = 1+0,1 kB; 1nuTenbHOCTh UMITYJIECOB

T, =107+10"° c; ckBxkHOCTH UMITyIbcoB Q =110%10;

skcno3unus 27 £3 c. 2. [IpumeHeHue UMITyJIbCHOTO

U3JTy4EHUs U1 00pabOTKH MOJIOYHOH JKelle3bl y KOPOB
B TeueHue 4 nueit 1o oréna u 10 gHEl mocie oTéna 1mo3-
BOJIUTH TIOBBICHTH COXPAHHOCTh HOBOPOXKIICHHBIX Te-
AT 110 98%.
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