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CURRENT ASPECTS OF PREVENTION OF COAL FREEZING

PhD Shmeltser E. O., PhD Kormer M. V., ScD. Lyalyuk V. P., PhD Lyakhova I. A.
Ukraine, Krywyi Rig, Kryvyi Rig Metallurgical Institute, Ukraine National Metallurgical Academy

Abstract. In the cold season, irregular coal supplies to coke plants are aggravated by the need to heat
the coal cars. Thawing of rail cars in garages (enclosures) is the least efficient and most expensive
approach. Treatment of the coal concentrates with chemical additives reliably prevents freezing in
winter during transit from suppliers to consumers. With a view to finding new reagents for preventing
the freezing of coal in winter, the lime, the acetates and chlorides of alkaline-earth and alkaline
metals are studied. Attention focuses on their physicochemical characteristics, methods of
preparation and of introduction in coal concentrate, and their influence on freezing.

The results show that adding 2.5-3% bischofite to coal transported at —16-18 °C is best, the
effectiveness of mixing must be no less than 96-98%.

Keywords: coal freezing, freezing point, rare-earth acetates, metal chlorides, granulometric
composition of coal.

Introduction. Among the problems encountered by coke plants in the cold season is freezing
of the coal concentrates on transportation, which hinders their discharge from the rail cars. The
individual coal particles freeze together and also bond with the floor and walls of the car.

This is not a new problem. It has traditionally been addressed by heating the cars with coal in
special garages (enclosures), which consumes considerable quantities of energy. It is much less
expensive (by several orders of magnitude) to prevent freezing than to heat the frozen coal.

Protection against freezing depends on analysis of the responsible factors and study of the heat
and mass transfer and the rate of freezing of coal on transportation. At present, we may identify two
basic approaches to addressing the problem [1, 2]:

1) prevention of freezing;

2) restoration of the frozen coal’s friability before or during discharge.

Methods of the first type include drying of the coal, mixing of wet and dry coal, refreezing of the
coal, and the application of hydrophobic protective coatings to the coal and the walls of the rail cars.

Methods of the second type include heating of the cars with frozen coal in special garages
(enclosures) and mechanical action by drilling, vibration, and agitation machines.

The most promising preventive method is to reduce the pour point of the moisture’s active
component and reduce the strength of the bonds in the frozen coal. The materials employed should be
harmless to the operating staff and the environment, should not cause corrosion of metal components,
should not impair coal quality, should not significantly reduce the capacity of the rail car, should not
require special storage conditions, and should mix well with coal.

Results of research. In laboratory research on the freezing of coal concentrate samples from the
coal preparation shop in the coke plant at PAO ArcelorMittal Kryvyi Rig, we using the lime, the acetates
and chlorides of alkaline-earth and alkaline metals are tested as reagents to prevent frizzing of coals.

It is found that CaO may expediently be used to prevent freezing if its activity is no less than
85-88% and the ambient temperature is not below — (15-16)°C [3]. At lower temperatures, freezing is
not prevented by unslaked lime even in quantities of 3-6% of the mass of coal. Unslaked lime only
serves an auxiliary function; it may be used as a mechanical layer between the coal layers.

The positive effect of the use of acetates, formats, and carbamides can be explained by the impact
acetyl radicals on centers of the crystallization in the formation of ice, which ensure that it is loose and weak.

We consider acetates of sodium, potassium, calcium [4]. The acetates of potassium and
sodium are mixed with coal in quantities of 1.5, 2.0, 3.0, 4.5, 5.5, and 6.0 wt %. The moisture content
of the coal (<3 mm class) is 12%, ash content of coal in the dry state — 11.7%, volatile matter in the
dry ash-free state — 25,6%.

In Table 1, we show the results of studies and laboratory data of dependence freezing
temperatures of coal from the mass fraction of potassium and sodium acetates added to the coal.
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Table 1. Dependence of the freezing point of the coal on the added potassium and sodium acetates

Added acetate, Freezing point Freezing point
wt % with added potassium with added sodium
acetate, °C acetate, °C
15 -4,5 -4,3
2,0 -5,0 -5,2
2,5 -6,4 -6,8
3,0 -7,6 -8,0
3,5 -8,6 -8,5
4,8 -9,4 -8,6
55 -10,6 -8,7
6,0 -12,3 -8,7

Potassium acetate effectively reduces the freezing point of coal. There is a clear dependence of
the salt content on the temperature. In contrast to potassium acetate, sodium acetate reduces the
freezing point to —8.5°C at concentrations no greater than 3.0%. With further increase in its
concentration, the freezing point of the coal remains unchanged.

These reagents are less corrosive and are characterized by lower environmental impact. Metal
acetates are safe for most surfaces, including concrete, metal, and wood. They are nontoxic
and biodegradable under the action of bacteria. Alkaline-earth metals, in contrast to alkaline metals,
are present in fluxes and improve the blast-furnace process. Their addition in salt form to coal does not
impair its technological properties.

Therefore, we now focus on the use of calcium and magnesium acetates to prevent the
freezing of coal [4].

Calcium and magnesium acetates were added to the coal raw materials in various ways:

1) the acetates are mixed with coal of 12% moisture content in quantities of 1.5, 2.0, 3.0, 4.5,
5.5, and 6.0 wt %

2) method of producing calcium and magnesium acetates within the coal mass. To that end,
the coal is preliminarily mixed with calcium or magnesium oxide. Then the equivalent quantity of
60% acetic acid is carefully added to the mixture obtained, in accordance with the reaction

2CH;COOH + Ca0 — Ca(CHzCO0), + H,0 1)

Since water is liberated by reaction with 60% acetic acid, we need to calculate the effect on
the overall moisture content of the coal. It follows from calculation that, even with 6.0% salt, the
moisture content of the coal is increased by no more than 0.6%.

3) method of producing calcium and magnesium acetates based on the reaction of the
carbonates of these metals with acetic acid by the reaction:

2CH;COOH + CaCO3 — Ca(CHsCOO), + Ho0 + COt )

In contrast to the previous method, carbon dioxide is formed in this case. In the case of careful
mixing with acetic acid, the freezing point of the coal remains precisely the same. However, if mixing
is minimized so that the gas formed is largely retained within the coal, the freezing point falls.In this
case, a weighed sample of coal is divided into five 100-g portions. Each portion is carefully mixed
with calcium or magnesium carbonate, and then built up in layers within a vessel. Each layer is
combined with the calculated quantity of acid, without mixing.

Comparison of results indicates that treatment with 5.0% salt by the proposed third method
reduces the freezing point of the coal from to —14.7°C and not at —13.5°C (1 and 2 methods) [3].

We now turn to solutions of calcium chloride and magnesium chloride [3, 5]. For coal of
moisture content up to 12%, the optimal addition of CaCl2 solution is 1.5— 2.0%/t of coal. About 30%
of the solution should be mixed with the lower layers of the coal, which freeze more severely; the
remainder should be distributed uniformly through the rest of the coal. In Fig. 1, we show laboratory
data for calcium chloride.
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Fig. 1. Calcium chloride consumption to prevent the
freezing of coal with 3% (1), 6% (2), and 9% (3) moisture content

The use of calcium chloride is not advised if the coal will subsequently be subjected to high
temperature treatment. Above 900°C, the calcium chloride added to the coal begins to break down, with the
liberation of chlorine. This process is especially vigorous in the presence of oxides of silicon and
aluminum, which act as catalysts. The presence of free chlorine and hot coke may lead to the formation of
toxic dioxin. Other problems with calcium chloride are its high cost and corrosive properties.

These concerns do not apply to magnesium chloride, the main component of natural
bischofite. It is mined, for example, in the Poltavsk and Chernigovsk deposits in Ukraine. This
solution is safe and has medicinal properties. In contrast to calcium chloride, it is not corrosive; in fact,
it can slow corrosion rates. In laboratory tests, the quantity of magnesium chloride added is 1-5% of
the coal mass. The moisture content of the coal concentrate employed (<3 mm class) is 12%. The table
2 presents the experimental results.

We see that adding 4-5% bischofite reduces the freezing temperature of the coal particles to —
16-18 °C. Since the air temperature in the Ukraine rarely reaches —20°C in winter, adding 2.5-3%
bischofite to coal transported within the country is best; the effectiveness of mixing must be no less
than 96-98%. As shown by experiments, adding bischofite to coal does not change the packing
density of the coal and raises the basicity index by only 0.5%.

In this approach, the moisture between the coal pieces is replaced by a solution with a low eutectic
freezing point. The ice formed is characterized by a defective flake structure and consequently is fragile.

Table 2. Freezing temperature of coal treated with bischofite

Added Calculated Freezing temperature of coal treated

. . freezing temperature P
0 o
bischofite, % of bischofite solution, °C with bischofite, °C

1,0 -7,3 -4
2,0 -11,6 -8
3,0 -14,6 -10
4,0 -16,3 -16
5,0 -19,3 -18

Another benefit of magnesium chloride over calcium chloride is that its decomposition at high
temperatures does not release chlorine

MgCl-6H20 —2=%2€ 5 MgCly4H,0 —2- 5 MgCl,-2H,0 —25€
MgC|2‘H20LDC> MgO + 2HCI A3)

Research shows that coal with low moisture content (no more than 11-12%) may expediently be
treated with an aqueous solution of bischofite, since such treatment will raise the coal’s moisture content.

Comparison of protective additives shows that sodium chloride is active to —10°C, calcium
chloride to —10-16 °C, and magnesium chloride to —16-18 °C.

The chloride consumption depends on the coal’s size class, as is clear from the dependence of
the degree of freezing on the moisture content (Table 3).

With increase in size class, as we see in Table 2, the chloride consumption falls. Thus, the
calcium chloride consumption declines from 9.2 to 5.3 g/kg of coal at -5°C, from 15.3 to 8.4 g/kg at —
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10°C, and from 18.3 to 12.3 g/kg at —15°C. Analogous results are obtained for magnesium chloride. Its
consumption declines from 6.2 to 3.8 g/kg of coal at -5°C, from 10.5 to 5.5 g/kg of coal at —10°C, and
from 15.6 t010.8 g/kg of coal at —15°C.

Table 3. Consumption of calcium chloride and magnesium chloride to prevent freezing

Size class, Chloride consumption, g/kg of coal
mm CaCl, | MgCl; CaCl, | MgCl CaCl, | MgCl
at-5 °C at-10 °C at-15 °C
0-3 9,2 6,2 15,3 10,5 18,3 15,6
3-7 74 54 10,7 8,6 14,2 13,5
7-15 53 3,8 8,4 55 12,3 10,8

Note also that the consumption of calcium chloride practically doubles with decrease in
temperature from -5 to —15°C for all size classes: from 9.2 to 18.3 g/kg for the <3 mm class; from 7.4
to 14.2 g/kg for the 3—7 mm class; and from 5.3 to 12.3 g/kg for the 7-15 mm class. In the same
conditions, the consumption of magnesium chloride increases from 6.2 to 15.6 g/kg for the <3 mm
class; from 5.4 to 13.5 g/kg for the 3—7 mm class; and from 2.3 to 10.8 g/kg for the 7-15 mm
class. The magnesium chloride consumption is less than the calcium chloride consumption [5].

As is evident from Table 4, treating only the <3 mm class increases the chloride consumption.
Therefore, to prevent freezing, careful mixing of all the coal with reagent is expedient, without
division into size classes.

Table 4. Consumption of magnesium chloride in treating the <3 mm class [5]

Content MgCl, consumption, g/kg of coal
Oglaffs o at -5 °C at -10 °C at -15 °C
50 8,2 114 16,8
70 12,4 17,4 21,6
80 16,2 22,1 26,6
90 18,7 26,5 30,5

Conclusions. The treatment of coal concentrates with protective additives may reliably prevent
freezing on transportation from suppliers to consumers in winter. The coal may easily be discharged from
the rail cars, without large energy expenditures to heat the cars in special garages (enclosures). The increase
in coal cost due to its treatment with protective additives by the supplier is more than compensated by the
savings at the consumer, where no heating is required. Also, the coal does not need to be crushed by heavy
duty machines, which usually results in excessive reduction in piece size and increase in leanness of the
batch, especially in the case of valuable coal ranks, and sharply impairs coke quality.

In laboratory experiments, the optimal additions of calcium chloride and magnesium chloride for
the treatment of coal mixtures are determined as a function of the content of the <3 mm class.

Note, however, that the effectiveness of treatment with protective additives depends critically
on effective mixing of the coal and additives (at least 96-98%).
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JOCJIKEHHS ®I3UKO-MEXAHIYHUX BJACTUBOCTEM
MOJUPIKOBAHUX EITOKCUITIOJIIMEPIB B YMOBAX
HOHUKEHUX TEMIIEPATYP

. m.u. Caguyk I1. I1., x.m.n. Kawuyoxui B. I1., k. m.n. Menvnuuyx M. /1., k. m.n. Maneus B. M.,
Ileznoe C. M.
Jhyvkuti Hayionanebruli mexHiyHul yHieepcumem, Yxpaina, m. Jhyok

Abstract. The influence of plasticizing additives on the structuring degree and mechanical
characteristics of epoxy polymers, is investigated in the article. The range of changes of the
mechanical properties of the modified epoxy polymers depending on exposure under reduced
temperatures was determined. Possible transformations in the structure of the polymeric grid, which
take place in the process of static and dynamic loading of modified epoxy polymers cooled to
moderate temperatures, are determined. Significant sensitivity of the modified epoxy polymer coatings
to dynamic loads compared to static loads of the cooled epoxy polymers, has been established. The
increase of physical and mechanical characteristics of epoxy polymers with low modifier content, was
found. The positive influence of silicone resin on the structuring processes of epoxy polymers
compared with the plasticizing additive was determined.

Keywords: modifier, adhesion strength, impact strength, gel fraction content, macromolecule segments.

Beryn. Bukopucrants moniMepHUX MaTepialiiB B cydacHii TexHini 6e3nepepBHO 3pocTae [1],
OJTHaK TIPH BUCOKIH Pi3HO(YHKIIOHATNBHIN 3MaTHOCTI MONIMEPH HE MM030aBJIEeHI HEIOJIKIB, OJHUM 3
SKHX € YacTKOBEe ab0 pi3Ke 3HMKEHHS MEXaHIYHUX XapaKTePHCTHUK B yMOBaX HU3BKUX TEMIIEPATYD.
Iupokwii CHEKTp 3aCTOCYBaHHS JaHWX MarepialliB BUCYBA€ MiABUINEHI BUMOTH N0 PO3MIMPEHHS
TEMIIepaTypHOi MexXi iX mpane3gaatHocTi [2]. OmHuM 3 BaKITUBHX (HaKTOPiB, IO BIUIMBAIOTH Ha
JIOBTOBIYHICTh MOJIIMEPHOTO MOKPHUTTS, € CTIMKICTh HOTO JI0 MUKJIIYHUX 3MIH TEMIIEPATyPH, OCOOJIUBO
BeJIMKE 3HAYCHHS JaHWH QakTop Ha0yBae B KIIIMAaTHYHUAX 30HAX Ta YMOBax POOOTH, Jie BiJJOYyBAa€ThCs
100 1 GinpIie UKIIIB 3MiHKA TeMIiepaTypu. BimoMo, 1o OiIbIIicTh TEPMOIIIACTIB HE CTIHKI 0 BILUTUBY
HU3BKUX TEMIeparyp, OCKiIbKM npu Temieparypax -20..-30 °C BrpauyaioThb CBOi MOYAaTKOBi
BJIACTUBOCTI: CTalIOTh KPUXKUMHM Ta JIETKO PO3TPICKYIOTHCS 32 HE3HAUYHUX IWHAMIYHUX HABaHTAXXEHb.
CXUIIBHICT TOJIIMEPIB 10 TPIIMHOYTBOPEHHS NpH Jedopmaliii 3a TeMIiepaTypyu HUXKYE KPUTHIHOL
TEMIIepaTypu KPUXKOCTI MOSICHIOEThCS HAPOCTAHHAM B TIOJIMEpl HANpyKE€Hb BHACHTIJOK 3HIKCHHS
PYXJIUBOCTI CETMEHTIB MAaKPOMOJIEKYJI, B pe3yJIbTaTi YOro 3HUKAE 31aTHICTh MaTepialy 10 penakcarlii
Hanpy>XeHb, TOOTO Nepenadi eHeprii HanpyKeHb 10 MOJIEKYJIIPHOMY JIAHLIIOXKKY [3, 4].

3a TeMIepaTypH HIKYE KPUTHYHOI TeMIepaTypu KpUXKOCTI Oyab-SKkuil mojimep cTae
TBEPIUM, 1HOAI KPUXKUM. Y Mipy 3HM)KEHHS TEMIIEpaTypH 3pOCTa€ KPUXKICTh MOJIIMEPY, 1 BiH JIETKO
PYHHYETBCS TiJ €0 yIApHUX HAaBaHTAXEHb. [3 3pOCTaHHSAM HIBHJKOCTI HABAaHTa)XCHHS KPUXKICTh
MOJIIMEPY TPOSIBISIETHCS 32 MEHII HHU3bKUX TEMIeparyp, a IIBUAKE OXOJOKEHHS CIpHsie OiIbIn
TPUBAJIOMY 30EPEKESHHIO MPYKHOCTI [5].

IIpn BuOOpi Martepiay BaXXJIMBO BpaxOBYBaTH HE JIMILE TEOPETUYHY MOPO3OCTIHKICTh, a U
TEXHIYHY, OCKUIBKH TEXHIYHa MOPO3OCTIHKICTh BPaXxOBY€ 3/1aTHICTh MOJIIMEPHHX MaTtepiaiiB MpH BILIUBI
HM3bKUX TEMIEpaTyp NPOTIrOM IEBHOTO MPOMDKKY 4yacy 30epiraTi eKCIUlyaTaliiiHi BIacTUBOCTI, a caMme
3a0e3rnevyBaTH IUIACTUYHY Jedopmariito abo YWHUTH ONip KPUXKOMY pPYHHYBaHHIO. TeOpeTH4HOIO
MOPO3OCTIMKICTIO BB@KAIOTh HWKHIO TEMIIEpaTYpHY MEXY TMOYaTKy CErMEHTHOI PYXJIMBOCTI
MaKpOMOJICKYJISIPHUX JIAHIFOTIB, KOIM B TMOJIMEPi NMpPU 3aJaHuX IIBHAKOCTSIX JedopMallii BUHUKAIOTh
TPaHUYHO MaJli peJlaKcalliiiHi MpoLecH, 10 3ar00iraloTh KpUXKOMY PyHHYBaHHIO MaTepiaity. BpaxoBytoun
BIUIMB HABAaHTAXCHb HAa XapakTep pyHHyBaHHA NOJiMepy OUIbIIEe NPakTUYHE 3HAYCHHS Mae He
MOPO3OCTIHKICTB MONIMEPY, @ MOPO30CTIHKICTh MOJIIMEPHOTo BUPOOY [6].

[Tpu 3HMWKEHHI TeMIepaTypy iCTOTHO 3MIHIOIOTBCSI HE TUIBKM MEXaHiuHi, aie i JlieJeKTpuIHi,
penakcariiiHi Ta 1HII BIACTUBOCTI MOJIMEPIB, IO TEX MOXKE 00MEKYBAaTH 3aCTOCYBAHHS MOJIIMEPHHUX
MarepialliB B yMOBax 3HIKEHUX Temrneparyp [7]. ToMy HiIBHIIIEHHST MOPO30CTIHKOCTI MOJIMEpIB Ta
BUpOOIB Ha iX OCHOBI € aKTyaJbHOIO HAYKOBOIO MPOOJEMOIO, BUPILICHHS SKOi ITiIBUIIUTH
JIOBIOBIYHICTP 1 €KCIUTyaTalliitHy HaIiiHICTh JAaHOTO KJIacy MaTepiajiB.

BupitieHHs gaHOi MPOOJIEeMH MOJKJIMBE 3a PaxyHOK BBEICHHS MOIM(IKYHOUHUX JT00aBOK
(nnactugikaTopiB) Ha OCHOBI KpPEMHIMOPTaHIYHUX CHONYK. 3aBISKH BHCOKiH eHeprii 3B’S3Ky
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€JICMEHTIB TOJIOBHOI'O JIAHIFOTa KPEMHII0 1 KUCHIO, KPEMHIMOpPraHiyHi CIONYKH 1 TPOAYKTH 3 iX
BMICTOM MAalOTh PSI YHIKaIbHUX BIIACTUBOCTEH: BIMMIHHY BOJOCTIHKICTH 1 TimpodoOHICTh, BUCOKY
TEPMO- 1 TEIUIOCTIMKICTh, MOPO30CTIHKICTh, XiMi4yHY criiikicTh [8]. IlomimMepHi Marepiamu 3
BHUKOPUCTAHHSM KPEMHIHOPTaHIYHUX CIONYK HETOKCHYHI, CTiMKi 10 CcTapiHHA, BOZO-,
atMocdepocriliki. Moaudikallis moiiMepiB KpeMHIHOPraHIYHUMU CHOJYKaMH Pi3HOT MPHUPOIU Ma€e
ICTOTHHH BIUIMB Ha B’S3KICTh MATPHIIl, CTYIIHb KPUCTATIYHOCTI, IPUPOIY MIXIIAHIFOTOBHUX 3B'SI3KiB,
IIUTBHICTh YITAKOBKM B aMOp(HUX 30HAX TMOJIMEpiB, i, BIAMOBIAHO, Ha BECh KOMIUICKC (i3uKO-
MEXaHIYHUX 1 penakcaliiaux BractuBocTeit [9]. ToMy, BUKOpHUCTaHHS KPEMHIHOPTaHIYHUX CIOIYK B
SKOCTi e(eKTUBHUX MOAU(DIKATOPIB, 30KpeMa KpeMHilopraHiyHux kayudykiB [10], mpu cTBOpeHHI
SITOKCHIIOTIMEPHHX MaTepiajliB, IPEICTaBIIsIe 3HAYHUHN 1HTEepec.

Mertolo gociigxenb B poOoti [11] € BusBIEHHS NMPUYWH KPUXKOTO PYHHYBaHHS IIapy 3
TEPMOIITIACTY 3a HU3bKUX TEMIIepaTyp. B pe3ynpTarti excriepuMeHTaIbHUX JIAOOPATOPHUX JOCHTIKEHb
MOJIIETHIIEHOBUX 3pa3KiB HAa XOJOAOCTIHKICT 3a TemmepaTypu a0 -50 °C pospoOnena cxema
BUNIPOOYBaHb TIONIETHJIEHOBOTO IIapy, WLIO IMITye JBOBICHE HaBaHTaXeHHs. BunpoOyBaHHs
MOJIIMEPHHUX 3pa3KiB Ha XOJOJOCTIMKICTh MiATBEPAXKYIOTh HAsSBHICTh B TOJIICTHJICHOBIH 000JIOHII
eKCIUTyaTalliIfHUX 1 TEXHOJOTIYHUX HAIpyXeHb, SKi OOYMOBIIOIOTH KpPUXKE pyHHYBaHHS
MOJIIETUIEHOBOTO IIApy IPU TPUBAJIOMY HABAHTAKEHHI 1 JOAATKOBHX YJApHUX HaBaHTa)KCHHSX.
BceraHoBneHo, 110 KpUTHYHE 3HAYEHHS IIOTEHLIHMHO HEOE3NeYHUX IBOBICHUX HAIPY)KEHb, IO
PO3TSTYIOTH B MOJNI€THIICHOBOMY IIapi CTaHOBUTH Omu3bko 50 MITa.

BinzHadeHo, mo mijg yac AWHAMIYHUX BUOPOOYBaHb MOJMIMEPHHX MOKPHUTTIB KPUTHYHA
TeMIeparypa KpUuXKOCTi Ma€ iCTOTHO BHUIIII 3HAYEHHS, HI)K MOPO30CTiIHKICTh TONIMEPIB, 110 BU3HAYEHA
npy cTaTu4Hii nedopmarii ctucHenHs [12]. Tomy aj1st KOPEKTHOT OIIIHKM MOPO30CTIMKOCTI MoJliMepiB
BAXUIMBO 3HATH, SKi BUAM AeopMmamiiHOrO BIDIMBY Ha MaTepiajl HaWOUIbII XapaKTepHI MpH
eKCITTyaTaIllil MmoTiMepHUX MOKPUTTIB.

Merto10 1aHOi poOOTH € TOCIIHPKEHHS BIUIMBY ITOHIKEHUX TEMIIEpaTyp Ha ¢i3HKOo-MeXaHidHi
XapaKTePUCTUKU MOIU(IKOBAaHUX ETOKCUTIONIMEPIB ISl MMiABUIIEHHS iX TPUBAIOCTI EKCILTyaTallii.

MeToauka JOCHIKEeHb. SIK BHUXIAHMNA MaTepiajl BUKOPUCTAHO CMOKCHIHO-IIaHOBY CMOJIY
mapku EJI-20 (TOCT 10587-84), mo npencranise coOOK BHCOKOB’SI3KY MPO30pY piauHy. Macosa
nmonst enokcunHux rpyn ckmamgae 20,0...22,5 %, nerkux pedoBmH — 0,2..0,8 %. s TBepmHEHHS
SMOKCUTHHX TTOJIIMEPHHX TIOKPHUTTIB 3acTocoBaHO nojieTuiennoniamin — [TEITA (TY 6-02-594-70).

I'panmito minHocti Ha ctuck Bu3Hauanu 3a ['OCT 4651-82. 3pasku y ¢opmi mummiHapiB
miamerpoM 10+0,5 i BECOTOO 15 MM MiiIaBaiv CTHCKY 3 IIBUIKICTIO HAOIMKEHHS IIOIMIAI0K 2 MM/XB.

VYnapny B’si3kicts BuzHavanu 3a [OCT 4647-80. 3pa3ku MpsiMOKYTHOI OPMU 3 KBapaTHAM
nornepedHuM miepepizom 10x10 MM 1 q0B)UHOIO 60 MM MijaBaad JUHAMIYHOMY HaBaHTOKEHHIO Ha
MasTHUKOBOMY KOTIpi 3 KyToM 3apsaku 160°.

YaapHy MIlHICTh EHOKCHITOJNIMEPIB BHU3HAYEHO 3a METOAMKOI KUIBKICHOIO BU3HAYCHHS
eHeprii yuapy, HeoOXiHOI JIsi HACKPI3HOTO MOIIKO/KEHHS 3aXMCHUX TMOKPHUTTIB IMiJl Yac MaJiHHA 3
MEBHOI BUCOTH yJIapHHKA 3 HAKOHEUHUKOM KajiiOpoBaHoro po3Mmipy (d = 8 mm), 3a TOCT 4765-73.
[ToxpuTTs HAaHOCWIIM Ha cTaNeBi macTuHU po3Mipom 60x200 MM ToBIMHOIO 250...500 MKM.

CryniHb TBEpJHEHHS MaTepialliB i MOKPHUTTIB BU3HAYECHO 32 BMICTOM Telb-30Jb-¢ppakuii. Meton
OCHOBaHMH HA 3[aTHOCTI YacTHHHM Matepiainy (IUTIBKH), HE 3B’S3aHOi B MOJIMEpHY CITKY, BUMHBATHCS
OpraHiYHMM PO3YMHHUKOM B eKcTpaktopi Cokciiera, SKWil IpaifoBaB B aBTOMATHYHOMY PEXKHMI.
Excrpaxkiiiro 3paskiB y ¢opmi miactur po3mipoM 30x40 MM TOBHIMHOI 1 MM MPOBOIAWIM B arleTOHI
NPOTSIroM 8 oAl 3 HaCTYITHUM CYIIiHHAM rpy TeMnepatypi 393 K o mocriitnoi macu. Macy 3paskiB 10 i
ITICIISL eKCTPAKIIIT BU3HAYAIHM HA aHAII THYHHX JTa00paTopHKX Barax 3 To4HicTo 70 0,0001 .

dopMyBaHHS JTOCTIIHUX 3pa3KiB IMOJATAIO B OTPUMAaHHI OJHOPIIHOI Macw J0 CKIaay sSKOi
BXOJMJIM HEOOXiJTHI KOMIIOHEHTH. 3aJIe)KHO BiJl 00’€My 3pa3KiB pPO3paxOBYBAIM KiIbKICHHN BMICT
TBEpPJHUKA y MacoBuxX 4YactuHax Ha 100 mac. 4. emoxcumnoi cmomm EJ[-20. Ha koxHOMy erami
NPOBOJATH BUMIIIYBaHHS KOMIIOHEHTIB sl 3a0e3leueHHs BHCOKOI OJHOPIAHOCTI CHCTEMH,
TPUBATICTH SIKOT'O CTaHOBUTH 2-3 XB. ChopMOBaHy KOMIO3HUIIIO TOMiain y ¢opmMu ab0 HAHOCHIIM Ha
MiJITOTOBJICHY IOBEPXHIO, SIKY IOMEPEIHhO OOpoOIsUM abpa3suBOM ISl JOCSATHEHHsI HEOoOXimaHOT
HIOPCTKOCTI 1 3HEKHUPIOBAIH aneToHoM. OCHOBHY TepMiuHYy 0OpOOKY MPOBOJISTH y TieUi, BiIXUICHHS
TeMIlepaTypH B skiii He mepeBumyBaiio + 2 K. HarpiBanns 3xaificHtoroTs noeramHo: I eram — 50 °C 3
ButpuMkoro 1 rop, Il eran — 80°C i 3 Burpumkoro 1 roa, III eran — 100°C 3 Butpumkoro 1 rog, IV
etamn — 140°C 3 ButpumKoro 3 rog. OXonomKeHHs 3pa3KiB IPOBOASTH Ha MOBITPI.
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PesyabTtaTtu pociaigkens. ExcrepuMeHTanbHO BCTAaHOBIIGHO, IO 3HAYEHHS aire3idHoi
MIITHOCTI eMOoKCHIIOIiMepiB 0e3 momudikaTopa ckimamae 14,8 Mlla (puc. 1). 3nadeHns anresiiiHoi
MII[HOCTi €MOKCUIIONIMEPIB, sIKi Oyau oxoJomkeHi A0 Temneparypu -10°C Ta -15°C e aHanoriyHUMU
Ta HE IEPEeBUINYIOTh 3HAUCHHA CTAaTHCTUYHOI HoxuOku. lle Bkasye Ha Te, 10 3 MOHWKECHHSIM
TeMIIepaTypy 3HAYHHUX 3MiH B CTPYKTYPI MMOJIMEPHOI CiITKH HE BiOyBa€ThCs.

Beenmenns mo ckiamy kommosumii Momudikaropa muOyTmiadTanmaty B KUTBKOCTI 4 mac. 4.
MPU3BOIUTH IO MiABUINEHHS anre3iiiHoi minHocti Ha 30-34 9%, mo mMOB’s3aHO 3 HASIBHICTIO B
CTPYKTypl MaKpoMOJeKyl ImiacTu(ikyrodoi J00aBKH, SKa yTBOPIOE AOIAATKOBI XiMidHI 3B’SI3KH MK
KOMIIOHEHTaMH cucTeMH. BBeaenHs Mmoaudikatopa B KiTbKOCTI 6 Mac. 4. MPU3BOAUTH IO 3HKECHHS
aATe3iifHOT MIIHOCTi, OCKUTEKH BiJOYBa€ThCSI HEMOBHE PO3ZYMHEHHS AMOYTWI(TanIaTy B MONIMEPHIH
CITII €MOKCHIHOTO B’SDKYYOTO 3 YTBOPEHHSM Okpemoi ¢aszu. [loganmpine migBuieHHs anre3iiHoi
MIITHOCTI 0 MakcHManbHUX 3Ha4deHb 28 Mlla moB’s3aHO 3 (hOpMyBaHHSIM OIHOPIAHOI CTPYKTYpH
BHACIIZIOK TOBHOTO B3a€MOPO3YMHEHHS MAaKpOMOJIEKYJ KOMIIOHEHTIB Mik coboto. B pesynbrati
JIOCITPKEHB eTIOKCUTIoNiMepiB 3a Temreparyp -10 Ta -15 °C BcTaHOBIEHO, O 3HAYHOTO BiIXWIICHHS
3HAYeHb aJre3iifHoi MinHOCTI He BinOyBaeThes. Lle Bkazye Ha Te, IO CTPYKTypa chopMoBaHa micys
TepMidHOI 0OPOOKH HE 3MIHIOETHCA B PE3YJIbTATI BIUIUBY OHWKEHHUX TEMIIEPATYD.

g 30 -
=25 A Temneparypa
© 20 cepeloBHIIA:
15 ={=+15°C
10 - =O=-10°C
—=-15°C
5 -
O T T T T T 1
0 2 4 6 8 10 Vv, Mac.4

Puc. 1. 3anexcnicmy adze3itinoi miynocmi enoxcunonimepis 6io emicmy moougikamopa
oubymungpmanamy

3 MiABUINEHHSM BMiCTy AUOYTWI(TaIaTy 10 8 Mac. 4. BiIOyBaeThCS HE3HAYHE ITiIBUICHHS
MEXi MIITHOCTI IpH cTHCKaHHI Ha 12 %, mo noB’s3aHo 3 (OpMYBaHHSIM MOJIIMEPHOI CITKH, HOBUMHU
XIMIYHHMH 3B’ I3KaMH, 10 PiBHOMIPHO pO3MOIiICH]I B TIOJMIMEPHIN MaTpPUIl Yepe3 BUCOKY PO3YHHHICTh
MaKpoMOoJIeKyll Mojudikaropa (puc. 2). 3 miABHIICHHSAM BMicTy Moaudikatopa a0 10 mac. 4. Mexa
MIITHOCTI ITPH CTUCKAHHI 3MEHIIYEThCS B 2,5 pa3u, OCKUTBKA BiJOYBa€eThCs TacTr]ikallist moiaiMepHoi
MaTpHIli, B SIKid HAJJIMIIKOBHH BMICT MaKpOMOJIEKYJl Moau(ikaTopa HE YTBOPIOE HOBI XiMiuHI
3B’s3kd. B pesymbrari mocmimkeHh MOIM(IKOBaHUX EIOKCHUIIONIMEPIB B yMOBax MOHIKEHHX
TEMIIEPATyp BCTAHOBJICHO, 110 3MiHA MIIHOCTI € HECYTTEBOK), OCKUIBKM BiIXHJICHHS 3HAYCHb MEXI
MIIJHOCTI IPH CTHCKAaHHI 3HAXOAWUTBHCS B MEXKaxX CTaTUCTUYHOI MOXHMOKHW. Jlemo BuIli pe3yiabTaTd
MarOTh €MOKCHUTIONIMEPH TICIsl OXOJIOJDKEHHS JI0 TemreparypH -15 °C, mo moB’s3aHo 31 3HWKESHHSIM
MOJKJIMBOCTI 3A1HCHIOBAaTH KOJMBAJIBHI PYXH CETMEHTAMH MaKpOMOJIEKYJl KOMIIOHEHTIB.

= 90

= 80
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50 ==+ 15°C
40
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20 =O—-15°C
10 A

O T T T T T 1
0 2 4 6 8 10 v, Mac.u.

Puc. 2. 3anesicnicms medici miynocmi npu CmucKanti enoKCUnoaimepie 6io emicmy moougikamopa
oubymungpmanamy
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3 migBumieHHSsM BMicTy Momudikatopa auOytwidramatry mo 4 Mac. 4. BigOyBaeTbes
MiABUIICHHS yIApHOi B’S3KOCTi €MOKCHIToNiMepiB Ha 55...58 %, OCKibKU BiIOYBa€ThCS YTBOPEHHS
JTIOJTATKOBUX XIMIYHUX 3B’s3KiB (puc. 3). 32 YMOBH MiJBUIIEHHA BMicTy Moaudikaropa go 10 mac. 4.
yAapHa B’SI3KICTh AEII0 3HIKYETHCS, a TIOTIM 3pOCTae, 110 TOSCHIOETHCS BUAIEHHSIM MoandikaTopa y
BUTJIS/I1 OKpEMOi a3y Ta MoJABIIOTO HOTO PO3YMHEHHS B TIOMIMEPHIN CITLI.

[Ticnsa BuTpuMKH 3pa3kiB 3a Temneparypu -15 °C BinOyBaeThcsl He3HAUHE 3HM)KEHHS yIapHOi
B’S3KOCTI TpH MiABHINEHOMY BMicTi Moampikatopa. lle BKkasye HA HAATWUIIKOBANH BMICT
MoaudikaTopa, SKUM 3HIKYE MILHICTh EMOKCHUIOJIIMEpa 4Yepe3 HEMOXKIHMBICTh YTBOPEHHS HOBHX
XIMIYHUX 3B’SI3KiB OHAJ X ONTHUMAIbHY KUTBKICTb.

6 -

: s

g Temmnepartypa

S CepenoBHILA:

= . —0— +15°C

== -10°C
2 =f= -5 °C
| .
0 T T T T T 1
0 2 4 6 8 10 12
Puc. 3. 3anedxcnicms yoapHoi 6 azxocmi enoxcunonimepie 8io emicmy mooughikamopa

oubymungmanamy

Pizke mimBumeHHS ynapHOi MIMHOCTI y 2 pa3u BiOyBaeThCSA HJIsl EMOKCUIOIIMEpiB
MOM(IKOBaHUX AMOYTHUI(PTATIATOM 3 BMICTOM J00aBKM 4 Mac. 4. MPH TeMIepaTypi JOCTIKEHHS
+15°C (puc. 4). OueBupHO, WO JaHWU BMIiCT Moau(ikaTopa € ONTUMAIBHUM MJIsi PO3POOKH
YAapOMIIIHUX MOKPUTTIB. EmokcumoniMepHi 3pa3ku micist BUTPUMKH 3a TemrepaTypu -10 °C maroTth
HIKYl 3HAYEHHS YJapHOI MIITHOCTI, IO TIOB’S3aHO 3 OOMEXEHOI pPYXIUBICTIO CETMEHTIB
MaKpOMOJIEKYJI B TIOJIMEPHIH CITIIi B pe3yNbTaTi 4OTo 3HIKYEThCS 3AaTHICTh CUCTEMH JI0 peslaKcarlii
BHYTPIIIHIX HaIpyXeHb. J[aHWi epeKT MiACHIIoEThea 3a Temneparypu -15 °C, oCKiNbKH TOBIIMHA
JOCITI/DKEHUX MarepialliB € HEBEIMKOI Ta MiJICHIIIOETHCS HASBHICTIO METalleBOI OCHOBH, SKa Mae
BHCOKHUI TepMiYHNH KOoe(ili€HT JIIHIHHOTO PO3IIUPEHHS.

£ 10
.9
8
7 Temneparypa
6 CepenoBUILa:
3 —O=+15°C
4 =2—-10 °C
3 —{=-15°C
2 4
l 4
O T T T T T
0 2 4 6 3 10 Vv, Mac.4

Puc. 4. 3anescnicms yoapuoi miynocmi enoxcunonimepie 6io emicmy moougikamopa
oubymungpmanamy
CrymiHb CTPYKTYpYBaHHS €MOKCHUIONIMEpiB 3 BMicToM Mmoaudikatopa KO-915b maibke nHe
3MIHIOETBCS 3 MIIBUIIECHHSAM BMICTY MT00aBKH, IO BKa3y€ Ha 3IaTHICTh KOMIIOHEHTIB YTBOPIOBATH
XiMigHi 3B’s13kH (puc. 5). Y BuUnaaky BBeACHHS AMOYTHI(TAIATY B KUILKOCTI OiNbIe 8 Mac. 4. BMICT
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renb-(hpakmii pi3k0 3HIWKYEThCA, IO I[IOB’S3aHO 3 HAUIMIIKOBHM BMICTOM Monugikaropa,
MaKpOMOJIEKYJIM SIKOTO B ONTHMANbHIH KITBKOCTI YTBOPIOIOTH 3B’S3KH 3 MaKpPOMOJEKYJIaMHu
EMOKCHIHOI CMOIIM, a peIITa MaKpoOMOJEKYNl AHOYTWI(TanaTy 3alHIIaroThCs y BUTBHOMY CTaHi i
BUJAJIETHCS B IPOIIEC] EKCTParyBaHHs eTIOKCUIIONIMEPHUX 3Pa3KiB.

= 100
&
95
90 Moaudikarop:
8’5 =O—J1b®
—>=KO0-915b
80
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70 T T T T T 1
0 2 4 6 8 10 12 v, mac.H

Puc. 5. 3anescnicmo eenv-ppaxyii enokcunonimepis 6io emicmy moougikamopis

BucHoBku. EKCHepUMEHTaIbHO BCTAaHOBJCHO, IO 3HAYCHHS aAre3iHOI  MIIHOCTI
HeMOTM(iKOBAaHUX EMOKCHUIIONIMEpPIB, AOCTIKEHUX 32 KIMHATHOI TEMIIEpaTypy Ta OXOJOPKEHUX JI0
temneparyp -10 °C Ta -15 °C maibke He BipI3HSIOTHCA, IO BKa3y€e Ha BiCYTHICTh TpaHchopMaltii
CTPYKTYypH TIONIMEPHOI CITKM B TOHKOMY IIapi eNOKCHIIONIMEpPY il BIUIMBOM CTaTHYHUX
HaBaHTa)XEHb B YMOBax TOHIDKEHHX Temrepatryp. IlinBuiieHHs anresiiHoi mimHocti Ha 31-44 %
BiZIOyBa€ThCs y BUMAJIKY BBEJCHHS Moudikaropa AuOyTHA(TAIaTy B KUIBKOCTI 4 Mac. 4. Ta § mMac. 4.
BIJIMIOBIIHO, III0 TMOB’SI3aHO 3 HASABHICTIO B MOJIMEPHIA CITII EIMOKCHUIIONIMEPY MaKpPOMOJICKYIT
acTu(ikyro4oi J0OaBKH, sIKa YTBOPIOE JIOaTKOBI XiMiuHi 3B’ SI3KH.

BcranoBeno, 1m0 MakcHManbHE —IJBHINEHHS MEXi MIIIHOCTI TPU  CTHCKAaHHI
ETMOKCHUIIONIMEPIB BiIOYBAEThCS y BUIIAJKY BBEACHHS AUOYTHI(PTANATy B ONTUMANBHIA KiJTBKOCTI
8 mac. 4. Makpomonekynu TuOyTHIA(TaIaTy YTBOPIOIOTH JOAATKOBI XiMiuHI 3B’S3KH, IO PIBHOMIPHO
PO3TaIIOBaHi B TIOMIMEPHIH CITII 32 paXyHOK BUCOKOT pO3UMHHOCTI MoUdiKaTopa.

BceraHoBiieHo, 1110 3 MIABUINCHHSAM BMICTY MojudikaTtopa auOyTwidTanaty a0 4 mac. 4.
BinOyBaeThes minBuieHHs Ha 60-70 % ynapHoi B’SI3KOCTI €MOKCHUIONIMEPIB, OCKIIBKH (OPMYETHCS
OJTHOpiJTHA CTPYKTypa Yepe3 TePMOJMHAMIUHY CyMiCHICTh KOMIIOHEHTIB ITOJIMEPHOI MaTpulli. bimbmr
YYTJIIMBUMH [I0 TIOHIDKEHHX TEMIIEPaTyp € EMOKCHIIONIMEpHI HOKPHUTTS 3 HEBUCOKHM BMICTOM
mubytuindranaty (4 mMac.4.), OCKUIBKH JaHWUH BMICT € HEJOCTAaTHIM i (OpMyBaHHS OIHOPITHOT
CTPYKTYPH B3aEMOTIPOHUKAIOYUX CITOK.

BcranoBneno, 1o BMIicT renmb-Qpakiii  pi3KO 3HWKYEThCS ISl CIIOKCHIIOJIIMEPIB
MOM(IKOBaHUX AMOYTUAPTAIATOM B KUIBKOCTI BHIE 8§ Mac. 4., IO IMOB’S3aHO 3 HAJUIAIIKOBUM
BMiCTOM MoAu}ikaTopa, MAaKpOMOJIEKYJIH SIKOTO iIHTEHCUBHO BUIAISIOTHCS B MPOLECi EKCTparyBaHHSI.
CrymniHb CTPYKTYpYBaHHSI €IIOKCHUIIONIMEPiB MOIN(IKOBAaHUX KpeMHiHopraHiuHuM JiakoM mapku KO-
915b wmaiike He 3MIHIOETHCSI 3 TIJIBUINEHHSIM BMICTY J00aBKH, IIO BKa3ye Ha IEPCIEKTHBHICTh
BUKOPHUCTAHHSI JJAHOTO JIAKY B SIKOCTI MOJU(iKaTOpa /ISl MiJBUILIEHHS CTIHKOCTI €MOKCUTIONIMEPIB JIO
BIUIMBY ITOHWKEHUX TEMIIEPATYD.
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I'EOJIOI'MYECKOE CTPOEHHUE U IEPCIIEKTHUBBI
HE®TEI'ASOHOCHOCTHU CTPYKTYPbBI IIAX-TEHU3

HacuooeaI'. J1.,
Asepbatioocancruil I'ocyoapcmeenuvii Yuusepcumem Hedpmu u [lpomwvruunennocmu
Asepbatioscan, baxy

Abstract. Over the past decades, discovery of giant hydrocarbon fields at the depth of above 10 km in
the World oceans enables the possibility of identifying oil and gas at great depths of the South
Caspian depression (SCD). From this point of view, the southern part of the Absheron archipelago is
of primary interest.

The Shah-deniz field has an elongated shape, it is oriented perpendicular to the surface of the
continental slope, therefore its southeastern part (600 m from the sea level) is considered as the
deepest and the northwestern (50 m from sea level) -- as the shallowest. The main hydrocarbon target
on this structure are the Pliocene deposits, located approximately 5-6.5 km deep. The rocks of this suit
are crushed into a box-shaped anticlinal fold, which leads to accumulation of hydrocarbons in the
upper parts of the crest (fold inflection line).

Keywords: South Caspian depression, Productive Series, gas-condensate, structure.

OTkpeiTHE Ta30KOHAEHCATHOro MectopokaeHust lllax-neHn3 W pe3ynbTaTbhl IMTOMCKOBO-
pasBeloYHBIX PadOT, MPOBEACHHBIX HA APYIMX MEPCHEKTHBHBIX CTPYKTypax, MO3BOJSIOT OXHIATb,
yro B KOKB Ha riyOuHax cBeilie 5 KM OyAyT OTKPBITHI HPEUMYIIECTBEHHO Ta30KOHACHCATHBIE
mectopoxaenus (puc. 1). OOHapykeHne pemdaiimero mecra ckoruieHus: lllax-nerm3 B mpenenax
HOxno-Kacnuiickoil BIaguHBl YBEIMYHWBAET TOCTOBEPHOCTh BEPOATHOCTH O (OPMUPOBAHUH Ta3,
Tra30KOHJICHCATHBIX MecTopoknenuid B mpenemax FHOKB. Crnemyer oTMeTHUTh, YTO B IOXKHOH
NpUOpeKHOW dYacTh ATIIEPOHCKOTO moiyocTpoBa, 1o gaHHbIM MOI'T, noBombHO YeTKO
0TOOpaXkaeTcs FOro-BOCTOYHOE MOPCKOE NPOJIOJDKEHHE CTPYKTYP HIKHMX ropu3oHToB [T [1].
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Puc. 1. Ob30opuas kapma pacnonosicenusi cmpykmypul Lllax-0enus

Crpykrypa Illax-nenn3 pacnonokeHa Ha rore Kacmms, roro-soctounee 1. baky Ha 60 kM u
Onuta BeIBICHA B 1954 Toay reomoramu AzepOaipkana.

B nmanHOl cTaThe MPOBOANTCS aHAIN3 TEOJIOTHYECKOTO CTPOCHHS 1 IEPCIIEKTUB HEPTEra30HOCHOCTH
ctpykTtypsl Lllax-nenus, pacrionoxenHoi B npenenax FOKB ¢ Lienbio yToYHEHHUs T€0I0rMYECKOr0 CTPOEHUS
wiomaay [ax-neHus u nepcrekTuB He(hTera30HOCHOCTH JAHHOTO MECTOPOKIICHHS.
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[Tnomane [Hax-nern3 reopusndeckn oTHocuTCs K llpuamnmeponckoMy paiioHy. DTOT paiioH
npeAcTaBiIsieT co00i OTHOCUTEIHHO BBHIPOBHEHHYIO MOBEPXHOCTH, OCIIOKHEHHYIO PsiIoM OaHOK U
OCTpOoBOB. JlaHHas CTPYKTypa pacrojiaraercsi, B OCHOBHOM, B mpezenax menbhoBoit gactu. [lnpuna
menbda oT 6epera B FOrO-BOCTOYHOM HampaBieHUH 0koj1o 55kM. Kpaif mpuOpexns pacrionaraercst
B TyOunHax 65-100 M. Cpexnuii ykioH menbda cocrasinsier §-10°

OTHOCHUTENIFHO PaBHUHHBIA, CIIOKOWHBIA penbed OXBaThIBAET CEBEPO-3alaJHYI0 4YacTh
ydacTKa ¢ IIyOMHaMy MOps, IUIABHO YBEIMUYUBAIOIIMMHUCS C CEBEpO-3amaza Ha Iro-Boctox ot 40 1o
60 M Ha poTspKeHHH 4-5 KM, HaKJIOH penbeda 31ech He npeBbimaet 1-1,5°.

Jlasiee Ha FOTO-BOCTOK M BOCTOK HAKJIOH peiibedha yBeIrnuuBaeTcs 10 3° U Ha I0ro-BOCTOYHOM
OKOHEYHOCTH Y9acTKa JOXOIUT 10 4-5°

Hano orMeTuts, 4TO celficMOaKkyCTHYECKUM MPOGUINPOBAHNEM U KapTUPOBOYHBIM OypeHHEM
WCCIIEIOBaHbl TOJBKO CEBEpo-3amajHas NPUCBOAOBAs W MEPUKIUHAJIbHAs 4YacTb TOAHATHS U
MIPUJIETAOIINE K HUM KPBUIHEBBIE YUaCTKH CTPYKTYpBIL. [ TyOHHBI MOps1, MpryeM KoeOoTest oT 32 1o
360 meTpos [2].

B rmpenenax wuccrnenoBaHHOTO palioHa YeTKO BBLICISIOTCA JBa TeOMOPQOIOTHYECKUX
JJIeMEHTa, XapaKTepHbIX Juisd penbeda Mopckoro nHa FOxkuoro Kacmusi, — 310 mensd u
MaTepukoBbIi ckioH. [llmpumHa menbdoBoit 30HBI mocturaer 60 KM TpHU YKIOHE OCHOBAHHS B
mpeJienax BHemHero menbda ot 1° go 3°.

['myOunbl MOps Ha wienb(e B Mpeaenax HCCIeNOBAHHOM IUIomamu KoneOmoTes oT 32 M Ha
ceBepo-3anaje 10 110-170 M Ha BOCTOKE-FOro-BOCTOKE. JJHO MOpsI OrpysKaeTcs Ha BOCTOK U F0r0-BOCTOK,
NP 3TOM H300aThl, B OCHOBHOM, HMEIOT CEBEPO-BOCTOKO-IOT0-3aI1aJHOE U CyOIIMPOTHOE MPOCTUPAHUE.

[To mMepe morpy»eHust B F0ro-BOCTOYHOM HarpaBJiIeHHH, Ha Y4acTKe MOPCKOTO JTHa, KOTOPOMY IO
OTJIOKEHHSIM HIDKHETO TUIMOLICHA COOTBETCTBYET CBOJOBAs YACTh MOAHSTHS, U300aThl PE3KO U3MEHSIOT
CBOE HANpPaBJICHUE W IIPUHMMAIOT CyOMEpUAMOHANBHOE MpocTHpaHue. B pesynbrare 3TOro mogHATHE
[ax-/lern3 B penbede THa MPOSBISIETCS B BUIIE Teppachl IUPUHON 5-7 KM, MPOTATUBAIONICICS HA OT-
IOT0-BOCTOK Ha paccTosiHue He MeHee 4eM Ha 10 kM. Ecnu ydecTh (BbIYECTh) BIMSIHHME PErMOHAIBHOM
COCTaBJISIFOLIEH, TO MOXHATHE B TeoMOp(OJIOTHY AHA MPEACTABIsieT coO0N BajJooOpa3HOEe BO3BBHILLIECHUE,
OTHOCHUTEJIbHAST BBICOTa KOTOpOro komnebinercs B mpexnenax 0-36 m. bposka menbda Ha uccieroBaHHOM
y4acTKe TaKKe MPOSIBISIETCS B BHE TIEperuda - yCTyna, KOTOPhIA chOpMHUPOBAJICS B PE3yJbTaTe OCEeIaHHs
MOPCKOT0 [THA MO Pa3phIBHBIM HAPYIICHUSM. JTOT MEpPernd MpOCTHPACTCS C I0ro-3araja Ha CeBepo-
BOCTOK, IPH 3TOM [iIyOMHa nepernba OpOBKHM - BENMYMHA HemocTosiHHas. Ha roro-zamane m ceBepo-
BOCTOKE OHa coctapisieT 110 Metp, a Ha tore - 150-170 meTpos [3].

Hwxe xpaeBoro meperuba mienbda 37ech TakKe HAUMHAETCS MATEPHKOBBIM CKIIOH. YTIIBI
HaKJIOHA OT/AENbHBIX yYaCTKOB MAaTEPUKOBOTO CKJIOHA pa3inuyHbl. Ha 1oro-3amagHoil 1 10)KHOM 4acTH,
CKJIOH OTHOCHUTENLHO TMOJIOTHH ¢ yriiamu nageHus 3-4°30', a Ha BOCTOKE U CEBEPO-BOCTOKE KPYTOM, C
yrJIoM HakjoHa 5°-7°30".

Wzyuenne npoduiell MaTepuKOBOIO CKJIOHA IOKa3ajlo, 4TO peibed CKIOHA OCIIOKHSIETCS
yCTynaMu cOpOCOBOTO MPOUCXOXKICHHS, IPUYEM, Ha BOCTOKE BBIICICHO TPU TAKUX yCTyNa Mepenaj
rIyOuH, B paiioHe KOTOphIx Kojebnercs or 10 go 60m. ®akT TOro, 4ro HE HAa BCEM CBOEM
NPOCTUPAHUM ATH YCTYIHI B pelbede MOPCKOTO JIHA COMPOBOXKIAIOTCS PA3PHIBHBIMHU HAPYIICHUSIMH,
YKa3bIBa€T HA MOJIOIOCTh X 00pa3oBaHUsL.

Penbed cximoHa OCI0XKHEH TakyKe KaHbOHOOPA3HBIMU YTIyOIeHUsAME - TokOnHaMu. [Ipu sTom
9TH JIOKOMHBI, KaK U Ha MOTHATHU YMUI, OepyT Hadaio ¢ OpOBKHU mienb(a W PacHIupsIOTCS BHU3 110
NajZieHuI0 MaTEepPHKOBOIO CKJIOHAa. B cpeaHell 4YacTh BOCTOYHOW IIOJIOBHHBI y4yacTKa B
MEPUANOHAIBHOM HANpaBIECHUH MPOXOIUT JOXOMHBI IHUPUHOH 1,5-2 kM. JIHO ITaHHOrO yriyOieHus
poBHOe. BricoTa ceBepHOro 6opra komebiercs B mpemenax 25-35 m ¢ HakimoHoM Ha ror (10-12°).
BricoTa 1o0xHOr0, 601ee kpyroro 6opra 35-40 M ¢ majgeHueM Ha ceBep nof yriom 14-16°.

OxHee noxOuHbl penbed AHAa Ha MPOTHKEHMH 2-3 KM 00pa3oBaH HEOONBLIMMHU XOJIMaMHU
(Bercotort  20-30 M mmpmHOM 250-500 M), TaKKe pacHONOKEHHBIMH B MEPHUAMOHAIEHOM
HanpasieHun. [lanee Ha tor J0 koHua mnpoduierd (rayounsr mops 300-350Mm) gHO IUIABHO
norpykaercss B HampasieHun Osxno-Kacnwmiickoii Bnaauuel (mon yriioMm He Oonee 1-2°), kak Obl
ABJLSLSICH NIPOJOJDKEHUEM CEBEpO-3alajHoi JacTu Iwiomaau. Kpome Toro, Ha JaHHOM y4acTke ObUIM
3aKapTUPOBaHbl TaKUE UIEMEHThl pelbeda MOPCKOro [JHa KaK YCTYIBI, JBa HPOTSKEHHBIX
napaiebHBIX TPeOHEBUIHBIX BBICTYIIA C XKeT00000pa3HBIMA MOHMWKEHUSIMA MEKAY HUMH, 007acTh
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MPOCEeAaHNs, TPEANOIOKUTEIHHO CBA3BIBAEMAs C HAJIMYMEM TPSA3EBOTO ByJKaHa. Bce 3To roBoput o
YpE3BBIYAHHO CII0KHOM TeOMOP(HOIOrHUECKOM CTPOSHUH TUiomanu [2,3].

OTHOCHUTENBFHO XapakTepa paclpocTpaHeHUs] TPYHTOB MOXHO CKa3aTh CIEAyIoIlee: Ha CEeBepo-
3aMaHOM Y4acTKe, I7ie penbed CIOKOHHBINA ¢ HeOONBIINM HAKIIOHOM Ha FOT0-BOCTOK TOBEPXHOCTH JHA
TIOKPBITA JKUIKAMU HWIMCTBIMH OTJIOKEHUSIMU, KOTOpbIE IO TIyOHHE MEepexoisT B IUIACTUYHBIC, 3aTeM
HIDKe B OoJiee IUIOTHBIC TJIMHBI C HEOONBIIMMH TMpOCIOWKaMK Tiecka. B cpemHell wactu 3amamHOMN
TIOJIOBHHBI TIOIMIAAN pa3Mepamu 4-4,5 KM - B 30HE HapyIICHUH, HESICHO BBEIPAKEHHBIX 37€Ch B pernbede -
MpeoOIaIaf0T Wbl U IEPEMSATHIC TJIMHUCTO-TICCYaHbIe OTIOKEHHUsT MOIMHOCTEI0 10-20 MetpoB. Jlanee Ha
IOI, Ha YYacTKe TMOJOroro MOTpyKeHHsi penbeda, OIMSITh OTMEYAarOTCsl COBPEMEHHBIC TJIMHHCTBIC
otnoxkeHuss. CpemHssT 9acTh BOCTOYHOM ITOJIOBHHBI IUIOMAAM (30HA HM3PE3aHHOTO penbeda) MOKpHITa
HEOOJBIIIM CIIOEM HITHCTO-TIECUYaHBIX HAHOCOB MOIITHOCTRIO 1-3 MeTpa.

OHee 30HBI HApyIIECHHS, TaK e KaKk Ha 3amafHbIX, TAaK ¥ Ha CEBEPHBIX y4YacTKaX, Ha BCEX
npoQUIsSX PErHCTPUPYIOTCS HAIUIAaCTOBAHMS COBPEMEHHBIX OTJIOXKEHUH MomHocThio 40-50 M ¢
pacdjeHeHreM paspe3a Ha 6-8, He3HAYUTEIhbHO OTIIMYAIOIIMXCS APYT OT JIpyra MO TUIOTHOCTHBIM U
UTO(hallMAIBHEIM NTapaMeTpam, IPOCIIOCR.

OTHOCHTENBFHO XapaKTepa paclpesielieHus] HAaHOCOB, HAJI0 yKa3aTh, YTO KapTa MX MOIHOCTEH
MI0Ka3ajla, 4TO BENMYMHA JAHHOTO JemroBHs M3MeHseTcss oT 0 mo 68 M. Benmmumna mx MomIHOCTEH
YMEHbIIIaeTCs KaK 0 HAMPaBICHUIO K CBOJOBOM YacTH TIOAHSATHSA, TaK W MO HAIPABJICHHUIO K YCTyIaM B
penbede MOPCKOro JHa, TIe IPOUCXOMT MPOIIECC TPABUTAMOHHOTO CIIO3aHuUs (CPhIBa) OCaIKOB [4].

B 1997 romy Ha paHHOW mom@aan OBUIO TPOBEACHO TPEXMEPHOE Teo(n3uIecKoe
uccienosanue (Puc. 2). B 1999 roxy Ha ucciexyeMoii miomaay mpodypeHa mepsas ckpaxuHa (SDX-
U OBUIO YCTaHOBIICHO HamOoiee KPYMHOE Ta30-Ta30KOHIEHCATHOE MECTOPOXIEHHE C 3aracaMu
YTJIIEBOAOPONIOB, KOTOpasi OLEHHUBAETCS MPHOIM3ZUTENLHO B OJWH TPWILIHMOH T. YIIIEBOJOPOAA.
Crenyrommass ckB. SDX-2, mpoOypennas B 2000r. Ilemsto OypeHmst OBUIO yTOYHEHHE
yraesopopoaHoro notennuana Llax-genus. [Ipobypennas ckBaxxuna SDX-3 B 2001 rogy okazanack
MyCTOM, ¥ TIO3BOJIMJIA KOHKPETU3UPOBATh KOHTYPHI MECT CKorieHus. Hamo ormMeruts, uro ¢ 2012-to
roJla HavaToO peayu3allysi BTOpoil ctafuu pa3padoTku MecTopoxaeHus [llax-nenns.

Puc. 2. Tpexmepnas cvemxa.

B reonornueckom ctpoennn mmromanu Ilax-neHn3 yyacTBYIOT OTJIOXKEHUS! HWKHHH-BEPXHETO
TUTHOLICHA U YeTBEPTUYHOro Bo3pacTta. Ctparurpadus u murodanuanbHas XapakTepUCTHKa TPOLyKTUBHON
TOJIIM aKYarbUTBCKOTO W AaIIIepOHCKOTO SIPYCOB AOCTATOYHO XOPOIIO HM3YyYeHbI B MHOTOYHCIIEHHBIX
CTPYKTYPHO-TIOMCKOBBIX M TIyOOKHX Pa3BeOYHBIX CKBAXMHAX COCENHHUX IUIOMIAAeH AMIIEPOHCKOro M
bakunckoro apxunenaroB. Takke B HCCIETIOBaHHOM palloHE MMEET MECTO pPa3BUTHE OTIO)KEHHUH
coBpeMeHHOro u japeBHero Kacnms, a Taxxke B ammepoHCKOM spyce. bonee npeBHHE OTIOXKEHHMS Ha
KapTUPOBOYHOM, Ha CTPYKTYPHO-ITOMCKOBOM CKB2)KUHAMHU BCKPBITHI HE OBLITH.
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Puc. 3. Jlumonoeuueckas xononka omaodcenuti mecmopoicoenus Lllax-/lenus

Crpykrypa Ulax-meHn3 HaxoouTcs Ha [ajJeeKOM OrO-BOCTOYHOM THOrpyxeHun Parbman-
3bIXCKOM aHTHKIMHAIGHOW 30HBL. OHa HaxomuTcs Ha paccToSHMA 40KM  IOro-BOCTOYHEE OT
MecTopoxkaeHust baxap, cousieHssich ¢ MOCHeTHUM KyJIHCOBUAHO. BennunHa KyJTHUCOBHIHOTO CMELICHUS
Ha YpOBHE amiepoHcporo sipyca gocturaer 17xm. Ilo nmaHHBIM ceiicMopas3BeAkH paccMaTpuBaeMast
CTPYKTYypa, IO BepXaM HIKHETO IUIMOLEHa MPEACTABIAET cO00H acCMMMETPUYHYHO OpaxvaHTHKIMHATD,
CEeBEPO-3aI1aJI0-FOr0-BOCTOYHOI0 MPOCTUPAHUS C KPYThIM IOro-3amaiaHbiM (22-26°) u 0ojiee MOJIOTUM
ceBepo-BOCTOUHBIM (20-24°) KpbuUThsiMU (pHC. 4, 5).

Pazmepbr noausaTus no 3amkHyToM 2500 M m3orunce coctapsitoT 19,5x9,5kM. Bricota ckmaaku
OTHOCUTEJIHO ~ TPWJIETAIOIIMX  CEBEPO-BOCTOYHOW MW IOro-3allaJHOW  CHHKIMHAICH COCTaBIISIET
cootBeTcTBeHHO 2300 M 1 2150 M. C riyOWHOM YIiIbI MMaIeHUS IUIACTOB YBEIMUYHUBAIOTCS, B pe3yJbTare
CKJIaJIKa BbIpakeHa OoJiee pe3ko. AMIUTMTYIa CMEIIEHUS OTIIOKEHHUs 10 3TUM pa3pbiBaM Kosebiercs B
HIMPOKUX Ipeaenax ot 1 go 15 m.

B penbee Mopckoro JiHa pa3phIBbL, KaK U Ha JAPYTUX HCCIIEIOBAHHBIX TUIOMIAISX, IPOSBISTIOTCS B
BUJIE TPS/ ¥ IOHWKEHUH MEXITy HUIMHU-YCTYTIOB KOJIEHOOOPa3HBIX M3rHOO0B M300ar U JIp.

Puc. 4. Cmpyxmypa Lllax-/[enus3.

16 October 2019 http://ws-conference.com/


http://ws-conference.com/

International Trends in Science and Technology

SDX-2 4 SDX-1
EQW AN A e
’
N
Q
e \‘\B .1\ A—,AM_\\N
N
— ::\ DV V\ Aapﬂ \\L‘:*bq NJZGP
Sl e N p Oy g
s \‘Ml‘pvx [ aR) N3aw
| 5
3 \\U\‘ 4 5
X =
R AT N N |
— -~ v:
/-7// qh‘ \ I \\\\ . &
. B i + 3
et S g
TS S .

T * 2 £Z
W=l Y L TISE s — il £ 3
FLD// = ,// \\ \'\ . \6‘\ - ® 3
—e s = \\\Q\QG%’\\LX m.;.:"

JQle= = RIS NS~~~ _FID
9 o S T = S
= S == QUG

OAD% §§\\\‘.QD

Puc. 5. I'eonoeuueckuil npoghuio

Hedrerazonocnocts tuomanu Illax-meHn3 mnpuypodeHa C OTIOKEHHSIMH HPOIYKTHBHOM
tom 1V, VII, VIII ropu3oHTHl SBISIOTCS TPOAYKTUBHBIMHA. Ha 3To# miommanu mpoOypeHHbIE
ckBakuHBI Ned, ¢ rmyOunoi 2172 m (CypaxaHckas csuta) u NeS5, mo rayomsasl 906 meTpoB, ObUIH
OTMEHEHBI 110 TeXHUUeCKUM npuyuHaM. CkBakuHa Ne 6 Obu1a nmpoOypeHa 10 riryounsl 5500 MeTpoB u
otkpbiia omnoxkeHuss VII ropuzonra banmaxaHckoi cButbl, a ckBaxuHbl Ne SDX-1, SDX-2, SDX-3
ObUTH IPOOYPEHBI UHOCTPAHHBIMU HE(PTSAHBIMU KOMIIAHUSMH [5].

B pesyinbrate pa3padoTku ckBaxuHbl SDX-1 u3 riyoun 6225-6285 MeTpoB, co CBUTHI (hacuiist
65110 700BITO 1,5 MitH M° Ta3a u npubu3uTensHo 400 TOHH KoHeHcaTa. [10 TeXHUYECKUM TPUIMHAM
paspabotka ropusonta VIII u X c bamaxanckoii cButhl ckBaxkuHoi SDX-1 Owbima ormenena. Ilo
npensaputeabHbiM pacuetam, VIII u X ropu3oHTs! cojepxar He MeHee 700 MULTMOHOB KyOHUECKUX
MeTpoB raza u 700 MJITH TOHH KOH/IEHCaTa.

[IpoOypennas ckBaxuna SDX-2, 6 kM Ha ceBepe OT ckBaxuHbBl Ne SDX-1, ¢ mpoekTHOM
riryOuHoi 6500 M. oTkpeuia Ha rryOuHe 5892 M., cButhl (acwis u VIII ropusont OanmaxaHckoin
cBUTEL. Bo Bpems TectupoBaHus o0bekTa Ha TiyOomHe 5730-5815 M., co cButbl ®acuie ObuM
nosry4deHs 1,8 MitH KyOndecknx MeTpoB ra3a u 400 TOHH KOHJIeHcaTa.

SDX-3 6buta npoOypeHa B 3,5 KM K ceBepy OT paHee npoOypeHHbIX ckBakuH Ne 5 u 6. Ilpu
JIOCTIDKEHHH TITyOUHBI 6688 MeTpoB OypeHus Obuto nproctaHoBieHo. CKkBaXWHA TPOoOYpeHa IO CBUT
¢dacuns u ropuzontoB VII, IX u X, 6Ganaxanckoit cBUTHL. B pe3ynbTare TECTUPOBAaHUS BBISICHHIOCH,
YTO CKBA)XHMHBI OBUIM MPOOYPEHBI 3a KOHTYPOM HE(TEra3oHOCHOCTH W TO3TOMY pacKpBIThIE
TOPU30HTOB SIBIBSUTUCH HETIPOyKTHBHBIMH.

B xonme 1984 roma Ha ceBepo-3amajHON NEPHKIMHAIBLHON dYacTh MecTopokimenus Illax-
JeHM3, ObUTIO HaYaTo OypeHne MOMCKOBOM CKBaXMHBI Ne5 ¢ riyOounoi 6500MeTpoB ¢ 1eIbi0 H3y4eHUs
HedTerasoHocHOCTH pasdpe3a [IpoaykTuBHON Tommu (CBUTHI (hacuiisi BKIIOYUTENBHO) Ha TIyOHMHE
Mopst 55m. U3-3a aBapum mpoumsomienineld B 3TOH CKBaxknHe Ha TiyoumHe 906 METpoOB, JaHHYIO
CKBa)XMHY MPHUIIJIOCH OTMEHUTH (Mexay 720x812 KoIOHHAaMH IPOUCXOAUT ra30MpOosIBICHUE).

[lomumo 3TOrO, Ha CTPYKTYpe OBUIO MpoOypeHa ckBaxkuHa Ha riayouny Ne 6 5500 mertpos,
KOTOpasi He CMOIJIa OTKPBITh TOpu3oHT (acuis. Crenyromuil pas, Mpu MOJHATAN OYpUIBHOW TPYOHI,
MPOX30IILIO OCIOYKHEHUE TPYOBI U JTaske MPOBEACHNEM He(DTSHOM «BaHHBD OCBOOOHTH €ro He yaaioch. B
pe3yJibTare, CKBaKMHBI OBUTH OTMEHEHBI 10 TeXHWYeCKMM npuurHaM. Paspes [IpoaykTrBHOI Tommm B
npenenax [lax-geHn3 npeacTaBieH BCeMH N3BECTHBIMH SIPYCaMH M TOPU30HTaMH (BKITIOUAs CYyPaXaHCKYIO
CBUTY), KOTOpPBIC OTHOCATCSI ATIIIEPOHCKOMY He(hTera3oHOCHOMY paioHy. TakuM o0pa3zoM, MOXKHO
CKa3aTh, YTO TYT HIDKHUE U BEPXHHE OT/IEIBI, IECYAHUCTOCTh YBEIMYMBAETCS 110 CPABHEHUIO C TUIOLIA/IBIO
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baxap, HO B OTIIHYHY OT APYTHX IDIOMIAIEH ATIIIEPOHCKOrO HEPTEra30HOCHOTO PaiiOHa TYT BECh BEPXHUIA
oTzen 0oJiee TIIMHUCTBIE.

CornacHo mH(pOpMaIuy, MOITYYSHHON W3 MPOOYPEHHBIX CKBAXXHMH, B pa3pe3e OarmaxaHCKOH
(VIII u X ropu3oHThI) CBUTH U (hacuist ObUTH OOHApYKEHBI 2 Ta30KOHACHCATHBIX 00bekTa. [lepBrie
npeaBapUTesbHbIe T0OBIBAIONINE CKBaKUHBI, B CBUTE (acuiie U X ropu3oHTe OanaxaHbl B HHTEpBaJe
6190-6126 M momyueHs! 5,6 MIIH KyOOMeTpoB raza B cyTku u 2500 ToHH kKoHAeHcaTa. J[o cux mop B
Azepbaifkane He OOHApYKEHO Takoe ke 0oraTtoe ra30KOHACHCATHOE MECTOPOXKACHHE. DTO MECTO
CKOIUJICHHUSI ABJISIETCSL OJTHUM U3 KPYMHEHIINX B MHUPE Ta30BBbIX M T'a30KOHJCHCATHBIX MECTOPOKICHUI
M B HEM IO IpeABAPHUTENBHBIM pacueTaM colepkutrcs 1 TpiH KyOudeckue MeTpsl rasa u 6osee 200
MWUIMOHOB KOHJeHcaTa. Hamo ormeruts, uTo 3amacel MectopokaeHus lllax-nenus, B BoceMb pa3
Oosnplie, ueM y MecTopoxaeHus baxap.

B roro-zanannom kposute Lax-neHus, a BONMKU3K MOTHATHS TPOXOJUT MOTEPEYHOE HAPYIICHHE,
KOTOpOE MMEET DKPaHUPYIOIee CBOHCTBO U JICJIUT €T0 Ha JIBE OCHOBHBIE OJOKU. B CBsI3H ¢ 3THM 0T0-
3anagHoe KPBUIOCKIAAKUNIPUIIONHATO. [Ipennarao nmpoOypuTh MOKCKOBYIO CKBaKMHY C NMPOEKTHOMN
riryounoit 7100 M 715t BCKPBITHS TOAKMPMAKUHCKOTO TOPU30HTA.

Hcropus reosornyeckoro passutus IOKB

B npeodenax FOxcno-Kacnuiickotl 6nadurvl TPOWCXOIWIO [UTHTENBHOE TPOrHOaHue Ha
OacceilHa 0CcaJKOHAKOIUICHUS, Kya B TEUCHUU HOPSIKA AECATKA MUUIHOHOB JIET (C OJUTOLIEHOBOTO
Nepro/a) HaKAIUTMBAINCH MEeCUYaHble W TIIMHUCTHIC OTIOXKEHUS, KOTOpBIe 00pa3yIoT Ha CErOAHSIIHAN
JICHb MAaYKy MOIIHOCTBIO 25 KM. (puc. 6).

Oxn0-Kacnmiicknii 6acceitH mpeacTaBiseT co00i YHUKAIBHOE Te0JOorHIecKoe 00pa3oBaHme
CO CBEPXMOIIHBIMH YTJICBOJOPOAHBIMU CHUCTEMaMH IO MPOAYKTUBHOCTH COIMOCTaBUMBIMH U JaXKe
MPEBBIIAIIIUMH aHaJIOTHYHbIe cucTeMBbl [lepcuackoro 1 MeKCHKaHCKOTO 3aJIMBOB.

Criettupmaecknmu yenopussmu FOxxHO-Kacnuiickoil BIAAWHBI SIBISIOTCS HU3KHE TEIUIOBBIC
notoku (25-50 M Bt/M?), BeICOKast CKOPOCTh MOrpysxkeHust (10 1 KM/MiH jieT), Gojblias MOIIHOCT
0CaJIOYHOr0 4YexJia M MOUIHbIe TIIMHHCTa Toiimy, cocTtaBistomue 1o 90% paspesa. 3mech Takke
IIMPOKO PAa3BUTHl TJIUHUCTBIA AMANUP, TPSA3EBBIC BYJKAaHBI, AHOMAJIBHO-BBICOKHE IUIACTOBBIE U
MIOPOBBIE AABJICHHUS, YUACTKH PAa3yIUIOTHEHHSI TOPOA.

OmnyckaHue HIDKHEW TpaHMIBI paclpocTpaHeHuss HepTH HUxke a0 12-14 kM MoxeT ObITh
o0ycinoBieHO cnaOblM MPOSIBICHHEM JMaKaTareHe3a u3-3a OBICTPOrO MEPEKPBITHS OCAJKOB
BBILIENICKAIMMH  OTJIOKEHUSAMH, KPAaTKOBPEMEHHOI'O KOHTAaKTa C MOPCKOH BOZOH, HH3KOIo
TepMorpajnera Ha JTHX YydacTtkax. [locmennee crocoOcTByeT Ooiee MO3AHEMY YIAlCHHUIO U3
TJIMHUCTBIX MUHEPAJOB MPEUMYIIIECTBEHHO MOHTMOPHIJIJIOHUTOBOTO COCTaBa, MEXKCIOEBOM ¢ KOTOPOit
CBs3aHa TnaBHas ¢a3a HegreoOpazoBanus (I'OH)

ApaBuiickasi IIUTa, KOTOpas IMOJBUTAETCS MOA EBpOaswiiCKyro IUIUTy, YTO JaeT Hadalio
AKTUBHBIM T'€OJMHAMHYECKHM IpolieccaM, KOTOpble MPHUBOAWT B IOCIESAYIONIEM B CKIAI4aTyro
negopmanuio ocagouHoro udexna FOxknoro Kacmusi. Ilecuansle Tommm ¢ GONBLION MOIIHOCTEIO,
KOTOpbIe NpUcyTcTBYIOT Ha KOxHol Kacnmiickoli BiaguHe, SIBISIOTCS XOPOLIMMYU KOJJIEKTOPAaMH JJIs
HeTH ¥ Ta3a, a TIMHUCTBIE OTJIOXKEHHUS, B CBOIO O4YEpe/lb WMEIOT XOpOIIHE MPOIyIUPYIOIINe
cBoiicTBa. [IpucyTcTByIOIINE HA TaHHON TEPPUTOPUH Opaxu(OPMHBIX CKIIAJOK M PAa3IOMOB SIBUJIOCH
XOPOLIMMHU JIOBYIIKaMH JJIsl HepTH U ra3a. Takoe pasHOOOpa3ue reoIorM4ecKoro CTPOSHHS JaHHOTO
y4acTKa TO3BOJSIeT €l ObITh OAHOM W3 Ooraredmmx HedTera3oHOCHbIX OacceifHoB mmpa. Ha
tepputropuri FOKB OTKpBITBI HEKOTOPOE KOJIMYECTBO OJHOTHITHBIX 1O OTHOIICHHIO UX CTPOSHHS U
ycnoBusl GOPMHUPOBaHUS ra30-Ta30KOHICHCATHBIX MecTocKoIuieHuit - Kapanar, baxap, Jl>xeny0 u T.1.,
a caMbIM KPYIHBIM CpeAH AaHHBIX sBUIOCH Lax-/laHus.

B IOxno-Kacnmiickoit Bmagmae (FOKB), xapaxrtepusyromieiics OKEaHHMYECKOW WIIH
CyOOKeaHMUEeCKOH KOpOW, BO3HUKIIME HEOAHOPOJHOCTH B CTPOCHHWH OCHOBaHHMS, OOYCIIOBICHHBIE
NPOBAJILHBIM IPOCEAAHNEM B Hayasle TUIMOLCHA, BRIPA3UBIIUMCS HATMYHEM yYacTKOB C TapaMeTpaMu
KOHTHHEHTAIBHOW KOPBI, MECTaMH MAaHTUHHBIMA «OKHAMW», COOTBETCTBUEM CEBEpHOW 4YacTh
IpaBUTAIIMOHHOMY MHHHAMYMY, a I0)KHOH — OTHOCHTEIBHOMY MaKCUMyMY, a TaKKe CTPYKTYpHBIE
OCJIOKHEHHSI OT OJIM3LIMPOTHBIX 10 OJIM3MEPUINOHATBHBIX SIBISIOTCS] CBHACTEILCTBOM HHTEHCUBHBIX
TEKTOHHYECKUX IPOLIECCOB I1ajJ€0- U HEO- IEPHOOB, OCIAOMBIIMX POJIb HKPAHUPYIOLIETO CJIOSI Ha
OyTH BO3AbIMAarOmMxcs YB ¢uonmoB, He CO3JAIOMMX MOJDKHBIX YCIOBHH IS 3apOXKACHHS
THUTAaHTCKUX MECTOPOXKACHUM HEPTH.
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ABII mpencrapnsier co0oi BBICTYIT KOHTHHEHTAJIbHON KOpel EA, ceBepHee - smmTepHMHCKAs
TypaHckasi muTa, TepeKpbITas IIaTPOPMEHHBIM ME30301-30LCH-TUTMOLCHOBBIM 4YeXJIOM. MOIIHBIN
KOMIDIEKC TDIMOLEHOBBIX OTIOXKeHHH, nocturatommii B FOKB 6-7 M, yromsiercs Ha ABIl 1 mectammn
3ajeraeT HENOCPEACTBEHHO Ha OTJIOKEHHSX ME3030MCKOro Komiuiekca. [lepeman BBICOT IO KpPOMKE
(dhynnamenTa npu niepexoze ot Cpennero k FOxxunomy Kacrmst coctasnsier ot 2-3 o 20 kM. Ha npotsbkennn
Me3030iickoro nepuoza [laneorernca naHHas 30Ha BXOAWIA B COCTAB OCTPOBHOW IYTW CyOIYKIIMOHHOTO
reHesuca. B HacTosmiem odaru HeriTyOOKO(OKYCHBIX 3eMJIETPSICEHHH ¢ TITyOHHAMH STUIIEHTPOB B 30 KM 1
pexe 100 KM CBUIIETENLCTBYIOT 00 €€ akTUBHOCTH. OJIHAKO OTCYTCTBUE MarMaTtu3ma U HaJImdue MOIITHOTO
ocanou”oro yexyia Ha C3 FOKB no3BossitoT npenmnonarats 3/1€ch JIHIIb IICEBI0CYOTYKINIO, TEKTOHUYECKast
aKTHBU3AIMs, KOTOPOH CHOCOOCTBOBana MEPEMEICHUIO KPYIMHBIX Macc Hedreil B mpemens ABIT u3
perriona Cpennero Kacrms u mpopeB VB ¢mrornos. CdhopMmupoBaHHOE B TIOCTIUTHOIIEHOBOE BpEMS
KpyIHOE Ta30-Ta3oKoHAeHcaTHoe MecTopokaeHue «lllax-JleHn3» mo cocTaBy M (DU3MKO-XUMHUUYECKHM
napamMeTpaM COOTBETCTBYET BBHICOKOTEMIIEPATypHOMY MeETaHy, XapakTepHomy st riryouH 10-12 kM, He
MMEIOLLEMY HETIOCPEICTBEHHOM CBsI3U ¢ 00Jiee pAHHUMU MECTOPOXKICHUAMHU He(hTel B pernoHe.

B nepron HOBEHIINX MPOSIBICHUH TaHT€HIIMATBHBIX HANPSDKEHUH HA TPAHUIAX JTUTOCHEPHBIX
IUIUT B TPEANO3JHEIIMOICHOBBIN (ardyarsUibCKUi) MEpUo]] TMPOUCXOIWI MUTPAUOHHBIN MEepeToK
Me3030ickol Hetr u3 KomiuiekcoB CpenHero Kacnust B ctpykTypsl ABII, a B mpenueTBepTHUHBII
(OakuHCKHMI) mTepuox B CyOAYKIMOHHOM 30HE IPOM3OIIEN KPYNHBIH Ta30BBIA  BBIOPOC,
c(hopMHUPOBaBIIHN ra30KOHACHCaTHOE MecTopoxaeHue [1lax-Jlenus.

KBapTeEp

|

1 |

. MecTtopoxaeHns HedTW v rasa

I:\ OpesHuin byrnameHT |:| Mopoap! - MCTOYHKKK rasa \ Paanomel
- Mopoaekl - MICTOYHWKKN HedTH E OTNOXEHUs - KONNEKToPbI n\ pAzeBble BynKaHb

Puc. 6. Cxemamuuecxuti paspes omnoscernui FOuxcrno-Kacnuiickoti 6naoutul.

BouiBoabl. Pe3ynbraTel nccnenoBaHnii MO3BOJISIIOT CHIENIATh CIEAYIOIINE OCHOBHBIE BBIBOABI U
PEKOMEHIAINH:

1. B pe3ynbraTe KOMIUIEKCHOIO I'€OKAapTUPOBAHUS ILIOLIAAU YCTAHOBJIEHO, YTO ILIOLIA]b
[lax-neHn3 MOBEPXHOCTH KOPEHHBIX MOPOJ, MPECTABISET COO0H KPyTYIO CKJIAJIKY C YIIIaMH MaIeHHs
B YETBEPTUYHBIX OTJIOXKEHUAX 1-2° M HapylIeHO OOJIBIIMM KOJMYECTBOM HAPYLICHUH OrmOarouInx
BOPOHKY NPOCEIAHUsI TPSI3eBOro BynKaHa.Mecmopoowoenue [llax-Oenus nMeeT BBITSIHYTYIO GOpPMY H
OPUEHTUPOBAHO IEPIEHIUKYISIPHO K IOBEPXHOCTH KOHTHHEHTAJIBHOI'O CKJIOHA, B CBS3M, C UEM €T0
IOr0-BOCTOYHAsl 4acTb sBJsAETCsl Hamboinee riryOokoBogHOH (600 M OT ypoBHS MoOpsi), TOrma Kak
ceBepo-3amaiHasi — OTHOCHTEIBHO MEJIKOBOJHOH (5 0 mom ypOBHS MOPS).

2. B pesynbrare wWCCIeNOBaHHWN YCTAaHOBJIEHO, YTO OCHOBHOH He(TEra3oHOCHBIN
KOMIUJIEKC MECTOPOXIEHHS CBS3aH C IUIMOLCHOBBIMH OTJIOKEHUSMHU, KOTOpPBIE HAxXOAATCS Ha
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rmyouHax ot 5 10 6,5 kM. [lopombl 3TOro KoMIIekca CMSITH B aHTHKJIMHAIBHYIO CKIIATKy KOpoOJIaToi
(hOpMBI, UTO MO3BOJISIET YIIIEBOAOPOIaM HAKAILTMBATHCS B BEPXHEH YacTH mepernda CKIaaku (3aMKe).

3.B rro-zanamHoM kpeute [llax-nenn3a BOJH3M MOAHATHS —TIPOXOJWUT IOTEPEUHOE
HapyIIeHHEe, KOTOPOE UMEeT SKPaHUPYIOIIee CBONCTBO U JENIUT €ro Ha JBE OCHOBHBIE OJIOKHU. B cBs3M
C 3TUM Or0-3aMaHOe KPbUIO CKIIAJAKH MPHUIIOAHATO. [Ipeaiararo mpoOypUTh OMCKOBYIO CKBOKUHY C
npoekTHOM riryounoi 7100 M st BCkpbITHs [10AKMPMaKUHCKOTO TOPU30HTA.

JIUTEPATYPA

OTt4eT pa3BeOYHON MPAKTUKHU CIEICYIa «A. AMUPOBa»

Pe3ynbTaThl KAPTUPOBOYHOTO M CTPYKTYPHO-TIONCKOBOTO OypeHus B paione I1lax-menu3-6. Makaposa.

3. Omenka mepcnekTuB HedTerazoHocHocTn M/p Ilax-meHn3-bymma ra3o/TeOXUMHYECKIMH METOJAaMHU U
JaIbHEHITIe HAaIpaBICHUS Te0JI0TOPa3BeI0OYHBIX PadoT.

4., Pe3ynpTaThl KapTHPOBOYHOTO OypeHHMS B KOMIDIEKCE C CEHCMOAaKyCTHYCCKHIMH HWCCICHOBAHISIMA Ha

mwiowmanu [ax-geHus.

OBS Imaging of the Giant Shah Deniz Gas-condensate Field, Azerbaijan

Shah Deniz: Appraisal of a Giant Gas Field/ Tracy Love, Richard Jolly, Stephan Duppenbecker, Mike Vincent

N

o o
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TRANSPORT

CTAH MICT YKPAIHMU JIJIS1 BLIBHOI'O TIPOCTOPY
CIIIVIKYBAHHSA MAJIOMOBIVIBHUX BEPCTB HACEJIEHHSA

K.m.H., ooy. Kucnuya JI. B., k. m.1., ooy. Kanwyxk O. A., cmyo., P3aecea C. B., cmyo., Medanuk A. M.
Yxpaina, m. {ninpo, IBH3 [Ipudninposcvxa depoicasna axademisi byoienuymea ma Apximexmypu

Abstract. The purpose of the study was to analyze the city of Dnepr for the suitability of movement of
people with limited mobility. The need to create an accessible environment for the movement of people
with disabilities and people with limited mobility. The main problem faced by these people is the
inaccessibility of the living environment, namely, education, employment and communication.
Considered the central streets of the city. Movement problems on footpaths and entrances to buildings
were identified. The basic requirements for footpaths and their adaptation to people with limited
mobility are given. Proposed solutions to the problems of communication for people with disabilities.
The need to comply with the requirements of building codes for functional planning elements of
buildings, and especially of communication between them.

Keywords: people with disabilities, people with limited mobility, ramps, access roads

Beryn. O3HaKor0 pO3BUHEHOTO CYCIIBCTBA € MOYITUBICTh YCIX BEPCTB HACETICHHS CITLIKYBATHCS
0e3 KOpIOHIB, OCOOJIMBO 1€ CTOCYEThCSI MaTOMOOUTbHUX Tpym HaceneHHs (MI'H). Haxanb, B Garathox
MicTax KpaiHM "CHijKyBaHHSA' - OCTaHHS 3 IiJIeH peopraHizaifii micra, came JOCTYN JO JXHTTEBO
HEOOXiTHUX YCTaHOB (JTiIKapHi, aITEKH, Mara3uHH) CTa€ IEePIIOYEProBOIO 3a/1a4etO.

3rigno, kouseHnii OOH npo mpaBa MI'H miono 3a0e3neyenHs iM ocTyiy HapiBHI 3 iHIIUMHU
rpoMagsiHaMu 110 (izmuHOTO OTOYEeHHs (OyIiBNI Ta CHOOPYIW, LIO OTOYYIOTH JIIOJUHY B
MOBCSIKACHHOMY JKHTTi), TPaHCIOPTY, iHpopMarii Ta 3B'I3Ky, a TaKOX IHIIMX O0'€KTIB 1 MOCHYT,
BiIKpUTHX a00 HAAIOTHCS JIsl HaceneHHs [1].

Ha cporomuimmiii neHs Outbire 150 kpaiH 1 opraHizamiid perioHajbHOI iHTerpariii mifmicany
Konsennito, 3 wHux monax 130 ii parudixyBamm. 3 ormsamy Ha 0a30BHid NMPUHIMI IUX TJIOOATBHUX
JIOKyMEHTIB - «HIXTO He Oyze 3a0yTuiiy, BkirodeHHs B [lopsnok nernmii - 2030 sk ofiHa 3 HABaXKIIMBIIIINX
[UTOBUX TPYI JIFO/IEH, IO JKUBYTH 3 IHBATIHICTIO, YpsiIaM KpaiH HaJICKUTh TPH MPUHHSATTI PillieHb PO
HalllOHAJIbHY CTpaTeriyHy, CIPSIMOBAHUX HA JOCSTHEHHS METH CTaJOTO PO3BHUTKY, MPUALISTH OCOOIUBY
yBary oJajiblIOMy BIOCKOHAJIEHHIO IIPOrpaM B IHTEpecax JIFO/eH 3 iHBaIiIHICTIO [2].

Skmo B HawIii kpaiHi 10 Iporpamy TiJIbKH Ha4ajdl BUKOHYBATH, TO B €BPONEHCHKUX KpaiHax
i CHIA mopiOHi mporpamMu BOPOBAKYIOThCS BXKE JIaBHO 1 cepe/IOBUIIIE MAKCUMAILHO TIPUCTOCOBAHO
uid notpebd 3a3HaueHWX Ipyn HaceseHHS. B €Bpomi Ta Amepuii MOXH2 BUSBUTU HAasiBHICTh
HaNPiI3HOMAaHITHIIINX TMPHUIIAIB, IO JOTIOMAralTh TAKHM JFOISM BECTH MOBHOIIHHUM CIOCIO KUTTSL:
IIe PI3HOr0 BHUIY MaHIyCH, OCOOJMBI JipTH B OyauHKAX 1 MITHOMHHKA B METPO, CIEI[iaIbHO
oOnanHaHi aBTOOYCH, CTOSHKHM JUIS 1HBANiJIB, TaKTHJIbHI JOPDKKK 1 T. m. Takuii cTaH pedei
00yMOBJIEHO THM, IIO B PO3BHMHEHHX KpaiHax poOoTa 3 ajanrtamii cepedoBHINA Uil LHUX TPyl
HacCeJICHHS BEJCThCS BXKE TykKe MaBHO [3].

Tak, y Benukiit bputanii HuHI Jqifounii 3aK0H Tpo iHBamiAiB OyB npuitHsaThil e B 1944 poui. ¥V
Cnonydyenux lllTtaTax mpocyBaHHs MOAIOHOTO 3aKOHY OyJo TOB'A3aHO 3 OOpOTHOOIO 3a CBOI MpaBa
BETEpaHiB B'€THAMCBHKOI BilfHM, SKi B MiJICYMKY IOMOIJIMCS MOKJIMBOCTI BECTH INOBHOLIHHE >KUTTS B
corriymi 1 ist ce0e, 1 111 Hamaakis. Dizuyni 6ap'epy B HABKOJIMIIIHBEOMY CEPEAOBHIIII BOHU PO3IVISIANH SIK
(akTop, 0 TUCKPUMIHYE iX MpaBa, aipKe HasBHICTb 0ap'epiB YCKIAIHIOE a00 30BCIM YHEMOKIIUBITIOE IS
iHBaTia 3100YTTs OCBITH, BEICHHS TPYAOBOI HisUIBHOCTI, 3aHATTS CHIOPTOM 1 MPOBEICHHS 3MiCTOBHOIO
no3Binst. Bxke B 1961 pori B CILIA OyB npuitHATHI CTaHAAPT HPO JOCTYIHICTD Oy IiBEb /IS 1HBAIIIIB
[4]. Le#t moxymMeHT TOKJIaB TIOYaTOK HOPMATHBHO-3aKOHOMABUYy 0azy moOymoBu 0Oe30ap'epHOTO
CEepEeIOBHUINA, SIKA B IOAATBILIOMY YIOCKOHAIIOBAJIACS 1 PO3IIUPIOBATIACS.

B Vkpaini npubnuzno 6% irojelt 3 iHBANIHICTIO, IO CTAHOBUTH OJIM3BKO 2,7 MITH. KHTEINIB
kpaian. Bigmosimao mo JIBH B.2.2.-40: 2018 [5] mo MmanomoOimpHMX Tpyn HacemeHus (MI'H)
BITHOCATBCSA - JIIOJM, SIKi BigUyBarOTh TPYAHOLII 3 CaMOCTIHHMM I€pecyBaHHSIM, OTPHUMAaHHSIM
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MOCIyTH, HeoOXiHoT iH(opMarlii abo opieHTyBaHHI B ipocTopi. J[o MaoMOOUTEHUX TPy BiTHOCATH:
TrozeH 3 1HBaJiAHICTIO, 3 THMYACOBUM MOPYIICHHSIM 340POB'S, BariTHI KiHKH, JIFOAX MOXWIOTO BiKY i
JIOOW 3 JAUTSYNMH KOJSICKaMH. Buxonmsum 3 BUIE MepepaxoBaHOTO, CaMOI0 "BPa3nHBOIO" TPYIIOO
HACeJIeHHS € JIIOU 3 IHBaJiHICTIO. | mepImovyeproBoro 3agayero, sika CTOITH Mepes AepKaBOl — €
NpUBEPHEHHS yBarum M0 IicHyloumx mpobiem g Takux MIH, mo0 cTBopuTH iHKIIO3MBHE
CYCIIUIBCTBO, B IKOMY KOKEH TpPOMasiHUH YKpaiHu 3Moxe cebe peanizyBaru. [Ipu npoMy, BaKIHBY
POIB BiAIrparoTh YMOBH Ta MOXKIIMBOCTI MTEpECyBaHHS JIOAEH B MICTI.

Mera nociaigeHHs: aHami3 MpoOjaeM BiUTBHOTO MPOCTOPY AJS CIIKYBaHHS MaloMOOiTBHUX
TpyI HACEJICHHSI.

PesyabTaTtu pochaigxennsi. HeoOximHicTe (GOpMyBaHHS MOCTYITHOTO CEPEIOBHINA JUIA
nepecyBaHHs JroAel 3 iHBamigHicTIO Ta MI'H € ocHOBHMM HampsMKoM OymiBebHOI Ta COIiabHOL
NOJITHKH. Pe3ynbTaT bOT0, MOBHHHI 320€3MEUNTH PiBHI MOXKIIMBOCTI [T BCiX TPYI HACEICHHS.

lonoBHOIO TpoOIEMOIO, 3 sKOK crTukaThes MIH - e HeAOoCTYNHICTh CepeaoBHINa
KUTTENISIBHOCTI, a cCaMe, OTPUMAaHHS OCBITH, MPaleBIAITYBaHHs, KOMYyHIKaIlii.

VY mHamiii kpaiHi Benn4e3Ha KUIBKICTh COIIaJbHO-KYJIBTYpHHX 00'€kTiB. Pazom 3 HuMHK
HEOOXiZTHUMH € Mara3uHH, anTeKH, IepKaBHI YCTAaHOBH, IO SIKMX JOCTYIy 0€3 CTOPOHHBOI JOIMTOMOTH
MaIoMOOIThHOMY HaceJeHHIO Hemae [6].

binpmwiicte mux cmnopyd Ta LULSIXM OPSMYBaHHS [0 HUX HE aJanToBaHi Ui Jroned 3
inBamigHicTio. L{i mpoOiemMu 3HaXOAATHCS Ha PI3HUX eTalaxX BUPILICHHS B MicTax YKpaiHH.

Jisi HarasimHOTO MOPIBHSHHSA, IIOAO IpucTtocoBaHocti mict i MI'H Oymm posrnsHyTi
LEHTPaJIbHI BYJIMLI Ta 1X TPAHCIOPTHE CHOJYYEHHS 3 HUMHM Ul Pi3HUX KyTOUKiB YKpaiHu, a came,
aJIMiHICTPATUBHO-TIPOMUCIIOBOTO MicTa J{HIPO Ta KyJIbTypHO-TypuUcTH4HOTrO JIbBOBY (pHC.1, 2).

Lenmpanvua anes m. [{ninpo Llenmpanvna eynuys m. Jlveie
(np. 1. Asopnuyvroeco)

Puc. 1. Cman yenmpanonux syauys micm 01 nepecysanns MI'H

Ha >xanp, cran uentpansHux Bymunbs JlHinpa cytreBo BiapisHserscs Bin M. JIbBiB. Lle
3po3ymino, 00 B TYpUCTHYHHX MicTax Oe30ap’€pHOMY HPOCTOPY CIIIKYBaHHS 3aBXKAM MPHUILIIOCT
Oinblie yBaru, Hi>k B IPOMHUCIIOBOMY M. JIHIMpO.

s 3a6e3neueHHst KoMGOPTy MepecyBaHHs JIoAeH 3 iHBaJiAHICTIO, HEOOXiAHO BUKOHYBAaTH
psx BUMOT OyAiBETHLHUX HOPM A0 (YHKLIOHANBbHO-TUIAHYBaJIbHUX €JEMEHTIB OyIUHKIB, a 0COOIMBO
NUISXIB CHIONYYEHHS MK HUMH (JTIoporax, 3'131iB, MIIOXiTHUX JTOPIKKAX 1 T. 11.)
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M. JIb6i6 — mpameauna 3ynunka M. [Hinpo — 3ynunka mpoieiidyca
Puc. 2. Opeanisayis 3ynunox epomadcekoco mpancnopmy 6 M. JIvgie ma m. [ninpo.

Huxue HaBeeH1 OCHOBHI BUMOTH, a CaMe:

- IIMPHUHA TIIOXiTHUX AOPIKOK He MeHmIe 1,8 M;

- A8 TOKPUTTA MILIOXiIHMX JOPDKOK 3a00pOHEHO BUKOPUCTOBYBAaTH HacumHi abo
KPYIMTHOCTPYKTYPHI MaTepialu, SKi MOKYThb 3aBayKaTH NIEPECYBAaHHIO Ha Bi3Kax ab00 MUIHUIISIX;

- MO3JOBXHIA YXWJI MIIIOXIJIHUX JOPII HE TOBHMHEH INepEeBUINYBaTH 5%, sKIIO OuIbIIC -
HEOOXi/THO BIIAIITOBYBATH 30BHIIIHI TAHTYCH.

Sx BuaHO 3 mperncTaBieHux Buiie Goto (puc. 1.), TaKTHIBHY TUIMTKY MOXXHO OauuTH Ha
LHEHTPaJIbHIA TypUCTHYHINA Bynuui M. JIbBiB. 3ynHHKN IPOMaJICHKOrO TPAHCIOPTY HIOM TO 0OnazHaHi
OTHOPDIBHEBUM MiIHOMOM 3 TpamBaeM, ajie JI0 HUX BeJe TPH CXOJUHKH, HIO YHEMOKIHUBIIIOE
camocTiiiHe Bukopuctants MI'H rpomazicekoro Tpancropry.

Bigmoriauo 3 JIBH B.2.2.-40: 2018 no MI'H, BigHOCHTBCS Jiy>ke 0araTo iHIIUX COLaJLHUX
rpyn. OTxe, Bce, IO POOMTHCA ISl JIIOJed 3 OOMEKEHMMH MOMKIMBOCTAMH, Oyne 3pydyHHM Yy
BUKOPHUCTAHHI 1 /ISl BCiX 1HIIMX BEPCTB HACEJICHHS MiCTa.

BucHoBku. s aganrauii micta Jxinpo no notped MI'H HeoOxiano:

- POBECTH aHaJII3 AOCTYMHOCTI OyaiBens it MI'H;

- po3po0Ka pilieHp MO0 YCYHEHHS HEeTOMIKIB;

- oOnamtyBaHHS WiAT3HUX NUBIXIB 1 MIMIOXIJIHAX JOPDKOK TMaHIycaMH, MiJIX0JaMu
(mix'i3mamu) mo OymiBi.

B mopanpmomMy miiaHyeThCsl TOPIBHSHHS JIOCBiy €BpOIEHCHKHX KpaiH B oOprasizarii
npocropy Mg MI'H. Ha ocHoBi sikoro, 3 ypaxyBaHHAM OCOOJIMBOCTEH PO3BUTKY iH(PaCTPYKTypH
HAIIol KpaiHW, IHTErpyBaTH OPIaHi3alliifHO-TeXHOJIOUHI PIlIeHHsS Ta 3a0€3MeYMTH BIPOBAKCHHS
HOBHUX B YKpaini. BukoHatu migpaxyHOK peoprasizamii *HUTJIOBOro KBapTany min morpedbu MI'H
(TEeXHOJIOTIYHI Ta KOIITOPUCHI PO3PaXyHKH i3 OPIBHAHHIM 1X BapTOCTI).

JITEPATYPA

1.  DnexkTpoHHBII pecypc: Pesosmonus T'A A/RES/61/106 OOH. URL:
https://www.un.org/ru/ga/61/docs/61res_nocte.shtml (nata o6pamenus 05.07.2018);

2. CratucTika O XH3HHU JIIOJIell ¢ MHBAIMAHOCTHIO B cTpaHax CoJpyiKecTBa HE3aBHCHUMBIX TOCYIApPCTB;
cTaTucTHUeckuii cOOpHUK / MexXrocynapcTBeHHbIH cratucTiudeckuiit komurer CHI'/. — M. 2018. — 52 c.

3.  Ckpunkia II. b., [lamanoB P. C., MixeeBa H. A. IcHyroui npobieMu JOCTYIHOTO CEpeAOBHIIA
MaJIOMOOUTEHMX Tpyn HaceneHHs B Pocii i kpaiHax cBiTy Ta 3axoxu Imono ix ycyHeHHs // Monoawnit
Buenwmii. - 2014. - Ne20. - C. 217-220. - URL https://moluch.ru/archive/79/14115;

4. E.T.JleonrbeBa. [loctymHas cpema rtnazamu wmHBanmmma [Tekcr] / E.T. JleontseBa. ExaTepunOypr.
«backo».2001.— 64c;

5. JIbH B.2.2.-40:2018 "Iukmro3uBHicTh OyaiBenb i cnopyn". / MiHICTEPCTBO PErioHaJIbHOTO PO3BHUTKY,
OyIIBHHIITBA Ta KHUTIOBO-KOMYHAJIBHOTO Tocroaapcrsa Ykpainu/ Kuis, 2018- 99c¢;

6. CanmbkoB II. H., Kuciuna JI. B., Kammyk O. A. (2019) Problemy Peredvizheniya Malomobil'nyh Grupp
Naselentya v Gorode Dnepr. European Journal of Intelligent Transportation Systems. 1(2). doi:
10.31435/rsglobal_ejits/31072019/6582.

http://ws-conference.com/ October 2019 23



International Trends in Science and Technology

ARCHITECTURE AND CONSTRUCTION

METOJIUKA BUSBHAYEHHA HOPMATHUBHUX TA
PO3PAXYHKOBHUX MATEPIAJIbHUX KOHCTAHT, SKI
BXOIATDH Y KPUTEPIM MIIHHOCTI O. M. HTAIITEHKA

Yl-p mexn. nayx, npog. Illlanoean B. I’.,
‘Kano. mexn. Hayk, ooy. leanosa I'. I1.,
YAcnipanm Kunincoka C. P.,
Acnipanm Isacvkesuu O. M.,
2Acnipanm Jlaspenok B. M.

Ykpaina, m. Juinpo, Jlepacasnuii suwuii naguanvruii 3axnad Hayionanvnuii mexniunuil ynigepcumem
«/[Hinposcvka noiimexuikay

2Vrpaina, m. JTveis, Jepocasnuil euwuii Haguanshuil 3axnad Hayionanvnuil yrnisepcumem «JTvgiecora
NoNiMexHika»

Abstract. Strength criterion A. N. Shashenko has found wide application in soil mechanics and rock
mechanics. Its advantage over the well-known Coulon-Mohr criterion is the fact that it allows one to take
into account the nonlinear form of the dependence of the tangential breaking stress on normal pressure.
This is the problem: the currently existing methods of statistical processing of experimental data are
based on the assumption that the dependences of the strength of soils and rocks on normal pressure
have the form of a linear function.

The research materials described in this article are aimed at solving this problem.

For the first time, an algorithm has been developed that allows one to determine the normative and
design characteristics that are included in the nonlinear strength criterion A.N. Shashenko.

Keywords: strength criterion, soil mechanics, rock mechanics, pressure, tension, statistical processing.

Beryn. Kputepiit minaocti O. M. [llamenka 3HaWIIOB MIMPOKE 3aCTOCYBaHHS y MeXaHilli
TPYHTIB Ta MeXaHiti ripcbkux nopix [1,2,3].

Voro nepesaroro Haj BizomiM kputepiem Kynona-Mopa e Toit (axT, 1110 BiH 103BOJIs€ BPaxyBaTh
HEJHIMHUN BUTIIS 3aJIEKHOCTI IOTHYHOTO PYHHIBHOTO HAIIPYXXEHHS BiJl HOPMaJIBHOTO TUCKY [3,4,5].

VY upomy W mossirae mpobiema: iCHyrodi y JaHWA 4Yac METOJM CTaTUCTUYHOI 0OpoOKH
EKCIIePUMEHTAIBHUX JaHuX 0a3yIOThCS Ha JOMYIIEHHI MPO Te, M0 3aJIe)KHOCTI MIITHOCTI IPYHTIB Ta
TiPCHKUX TOPiJ] BiJl HOPMAILHOTO THCKY MAalOTh BHIJIS JTiHIHHOT (yHKIIII.

Ha Bupirtienns naHol nmpoOieMu HaITpaBiieH] BUKJIAJICH] Y IaHii CTaTTi MaTepiaiv JOCIIKSHb.

PesyabTatun pociaigxenb. Kpurepiih minnocti O. M. Illamenka y ogHOMIpHOMY BUHIAIKY
Mae Takuid Burisiy [1,2]:

Tz\/a-tg((/))-c+02, )

Jie T - TOTHYHE PyHHIBHE HANPYKEHHS; 0 — HOPMAJIbHUN TUCK HA IPYHT; ¢ — KyT BHYTPIIIHBOTO TEPTS
IPYHTY; C — MUTOME 3YCTUICHHS.
OcCKiIbKM BU3HAYEHHIO HUUISArar0Th MaTepiajibHi KOHCTaHTH (P i C, MM MaeMo clpaBy 3

JIPYTOI0 3a7[aueio BU3HAYEHHS PO3PaXyHKOBHX 1| HOPMATHBHUX MIITHOCTHHX BIIaCTHBOCTEH [4].
Jaui 3Begemo o6unBi yactunu (1) B kBagpar. Maemo:

r2=0'~tg(g0)-c+c2- (2)
Jlai BBeIEMO TaKi MO3HAYKU:
a= C2;
b=tg(p)-c;
3
0 =Ti2i @)
Xj = Oj.
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TakuM 9YMHOM MH OTPHMAEMO MepeBHU3HAUYEHY CHCTEMY 3 JIHIHHUX anreOpaiuHux piBHSHD,
PO3B’sI3aHHS SIKOT CJIiJl BAKOHYBATH 3 BUKOPUCTAHHSIM METOy HAWMEHIITUX KBaapartis [4,6,7]:

a+b-x =0qp;
a+b-xo=0y;
....................... . (4)
a+b-x =qj;
a+b-x,=0q.

Le mo3Bosnsie Ayl BUSHAYCHHS HOPMAaTHBHHUX Ta PO3PAaXYHKOBHX 3HAYEHb MPapameTpiB, 10
BXOJATh Y KpuTepiit minHocTi O. lllamenka BUKOPUCTATH BiIOMY METOAMKY, CYTh SIKOI MOJSTAE Yy
HacTynHoMmy [4,6]:

1. Po3paxyHKOBI XapaKTepUCTHKU A P Tam b P PO3paxoBYIOTH 32 POpPMYyIaMHU:

H

a? =2 :
7g.a |, 5)

H

b? = b .

7g.,b

H . . . ..
ne " ta b” - mopmarusHi 3mauenHs mapametpis «@» i «D», a j/g q Ta 79 b - KoedimienTu
H H

0Ee3IeKH 1Mo TPYHTY.

TyT:
1
79.2 1+py
) 6
1 (6)
7g,b—1+pb-

ne Py Ta Pp - IHTEPBAIM JIOBIPYOi BipOTiAHOCTI IS TAPAMETPIB « A» 1 « b».

JloBipunii  iHTEpBajd  XapakTepusye  o00JIACTh  HABKOJIO  CEPEJAHBOI0  3HAYCHHS
XapaKTEPHUCTUKH, SIKA BU3HAYAETHCS.

Kpim Toro y dopmym (6) 3nak "mioc" abo "MiHyc" ciaij mpuiiMaTH TaKMM YHUHOM, 1100
OyJo 3abe3nedeHo HAHOITBIIT HEBUT1IHE 3HAYCHHS XapaKTEPUCTHKH, SIKa BU3HAYAETHCS.

'

Tabmmus 1. 3nayeHns xoedimieHTa tao

KinmpkicTb t, ipu a KinbkicTb t, ipu a Kinpkictp t, mpu a

BU3HAYEHb N | PIBHOMY BH3HAYEHb N - | piBHOMY BU3HAYEHb N - | piBHOMY

-labon-2 0,85 0,95 labon-2 0,85 0,95 ladon-2 0,85 |0,95
2 134 2,92 9 1,10 183 16 1,07 1,75
3 125 2,35 10 3,10 181 17 1,07 1,74
4 1,19 2,13 11 1,09 1,80 18 1,07 1,73
5 1,16 2,01 12 1,08 1,78 19 1,07 1,73
6 113 1,94 13 1,08 1,77 20 1,06 1,72
7 112 1,90 14 1,08 1,76 30 1,05 1,70
8 111 1,86 15 3,07 1,75 40 1,05 1,68
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2. Jlosipui iHTepBaIM BU3HAYEHUX BENUYUH Oy Ta O}y BU3HAYAIOTH 32 HOpMyJIamMu:

0a =15 -Va;
(7)
Sy =t,, V.

ne t, - koediuieHT, WO NPUAMAETHCS 3a Tabnuueo 1 B 3anexHOCTI BiA ymcna BunpoOysanb N i
3a/1aHoTO iHTepBaly WMoBipHOCTI ¢ . TyT:

_%.
Vo=
_O'a_
Va="i

: (8)

Z(Xi b +a” g )2

o —Ali=L
q n-2
3. HopmaTuBHi 3HaueHHs napametpis « & » i «D» (To6ro a” i bH) CJIiJI pO3paxoByBaTH 3a
dbopmymamu:
n n o, n n
DICTEDIR D IS DI P
gtoisl =l =l =l :
A )
n n n
N-2.0i % — 20 - 2%
b =l i=1 =l
A
2
n n
Azn-in‘z—[inJ : (9)
i=1 i=1
Huisg Toro, mo0 nepeitu A0 GakTHYHUX 3HaYEHb KyTa BHYTPILIHBOTO TEpTs, HaBeaeMo (3) y
BUTJIAI:
c=+a;
b b
9(e)=5=1 7
@ = arctg (Lj
+\/a
2.
9 =7
Xj = Oj.

(10)
Takox mpuiiMeMo 10 yBard Toi (akT, 10 IS peallbHUX MaTepiaiiB KyT BHYTPIIIHBOTO
TEPTs Ta IIMTOME 3UEIUIEHHS He MOKYTh OyTH Bin emuumu [4,5].

Tomi 3 ypaxyBaHHsM cmiBBigHomeHb (6)-(10) 3HaliieMo TOCIIJOBHO 3HAYEHHS
MaTepialbHIX KOHCTAHT, IO BXOAATH y 3akoH MirtHocTi O. M. lllamenko, MaroTh BUTIISI:
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1. HopmaTuBHI MIITHOCTHI XapaKTEPUCTHKH, IO BXOIATH Y 3aK0H MimHOocTi O.M. llamenka
CJi1 BU3HAYATH 32 (POPMYJIAMH:
n_ |an.
C =,4/a

bH
p" =arctg A (11)
=
ac:
n n n n
, XA -Yot-Yoi- Y
aHz(CH) _i=l il i=l =l :
A )
n 2 n 2 n
n-> 7 -0y — 21 - 2 0j
H_ HY. o ___i=l i=l = .
b —tg((p ) ¢ A ;
n 2 n 2
A=n-Yof-| Yo | .
i=1 i=1

II. Po3paxynkoBi HopmatuBHI MIIIHOCTHI XapaKTEPHUCTHKH, 11O BXOAATH y 3aKOH MIITHOCTI
M. O. lllamenka cii BU3HAYATH 32 POpMYyTaMU:

cP=c" 1+ pg;

tg ()" - (1
\/1ipa
ne:
0a =ty ‘Va;
% =ta Vb
_%b.
Vb—b—H,
_0Oa.
Va—a—H,

n
_210i2
(oF) =(7q' —I_A ;
n 2
Z(Gi-bH+aH—‘r|2)
o = A[1=L .
q n-2 '
n ) n 2
A=n-3of —| 20oj | .
i=1 i=1

BucHoBku. Buximaneni y maiii craTTi MaTepialim JOCHTIDKCHb TO3BOJWIN HaM 3pOOHUTH
HACTYIHI BUCHOBKHU:
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1. IIpn BUKOpHCTaHHI I BU3HAYCHHS MIIHOCTHHX XapaKTEPHCTHK, IO BXOAATH [0
HENiHIHHUX KPUTEPiiB MiHOCTI, 30kpema kputepito O. M. lllameHnko, HEMOXXINBO BUKOPUCTAHHS
METO/IB MaTEeMaTHYHOI CTATUCTUKH, SKi 0a3yloThCcsl Ha PO3B’SA3aHHI TEPEBH3HAYCHHX CHCTEM
TMiHITHUX anrebpaidaux piBHAHG [6,7].

2. Briepuie po3po0iieHO anropuTM, SIKHH JO3BOJISIE BUBHAYATH HOPMATUBHI XapaKTePHUCTUKU
IO BXOASTH y HeNiHiiHuN Kputepiit minHocTti O. M. llamenka.

3. Bnepme  po3po0iieHO — anroOpuTM, SIKMH  J03BOJSE  BHU3HAYATH  PO3PAXyHKOBI
XapaKTePUCTUKHU 1IO BXOASThH y HeliHiIMHMN KpuTepiit minHocTi O. M. Hlamenka.
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ECOLOGY

SOME ENVIRONMENTAL AND LEGAL PROBLEMS
EMERGING FROM THE CHEMICAL TREATMENT OF
HARMFUL ORGANISMS

Professor Giorgi Parulava,
Master Ekaterine Parulava

Georgia, Thilisi, Georgian State Teaching University of Physical Education and Sport,
WWU Miinster, Germany

Abstract. Experimental observation verifies high levels of toxicodynamics and toxicokinetics in a pesticide
Decis and in other insecticides of this group. They are rapidly transformed into organism and, therefore,
thermal fogging of crops in populated areas is utterly unacceptable and harmful to human health. Cold
fogging and thermal fogging of perennial crop plants cause significant ecological problems, which, in turn,
violates environmental law of European countries, including Germany and Georgia.

Keywords: Violation of law, population, pesticides, metabolites, biomass, consumers, food chain.

Introduction. Despite the considerable experience of using pesticides worldwide, series of
problems regarding utilizing pesticides rationally still remain unsolved. In this regard, pesticide dosage
and applications are of significant importance. Their daily dose should be consistent with their
biokinetic and biodynamic parameters. Insufficient knowledge of these parameters, without taking
scientific recommendations into account, leads to the negative ecological implications.

The non-existence of resilience in prescribing medications against pests, incorrect dosage,
choosing the wrong application methods contribute to the creation of side effects.

Nowadays, some regularities of the pesticide side effects can be noted. Patterns, such as considerable
decrement in the number of different insect types are particularly notable. For instance, according to the
German Aerospace database, 1200 tons of insects were killed in a year. The same research shows that in the
German forests, insectivorous birds eat 4000 tons of insect eggs, worms and imago shapes.

Apart from the natural environmental factors that determine quantity, artificially involved
elements start acting. There is significant increment of minimal death limits of microfaunal species
caused by the pesticides. In fact, that's ecological death in some time and space, which is calculated by
the following formula d=AN2At, where AN2 is the number of dead organisms. At -relevant timing.
Reduction of the food biomass of insectivorous birds is directly linked to the soil pollution by
herbicides (pesticides used against weeds) and overdosing nitrogenous fertilizers for crops.

In this regard, jurist K. Kalichava claims that differentiation of the permitted production is
necessary in accordance with the extent of perilous activity.

The purpose of an article is to figure out how acceptable applying cold and thermal fogging is
on the perennial crops and what the legal aspects of this issue are in west Europe and Georgia.

Research Results. For this reason, kinetics, dynamics and transformation of one of the most
widely used pesticides Decis were studied in the warm-blooded animal organisms. Results were used
in this article to achieve objectives.

The formula of decis is C22 H19Br2NO3, mollecular weight 505.2. Synonyms are:
Decamethrin, Deltamethrin, K-OTHRIN. Experimental observations on the kinetics, dynamics and
transformation of Decis in the warm-blooded organizm showed that male rats (1-3 animals) received a
single dose for 0.90mg/kg 14Cv- Decis. For 1.60mg/kg 14C(alpha) Decis, for 0.64 mg/kg - 14CN —
Deltamethrin. For 3.64 mg/kg, 14Cv betalamic acid or for 0.94 mg/kg- 14Cv [1r,3s,trans] —Decis.

All compounds except 14CN, which was normally separating from the main body for about 8
days, was released in one day. 14C acid was released 94% through urine and 6% in the form of excrements.
Afterwards, both 14C(alpha)-Decis and 14C trans-isomer were released by 75%-25% ratio. As for the 14C-
Deltamethrin trans-isomer 54%-44% ratio. Compounds of 14CO2 were not spotted in the air. The eight-
day waste consisted of 0.2% 14C with becistemic acid and 1.1-1.5% with 14Cv content. There were
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relatively high and different radiocarbon composition in the body. Particularly, 59mg/kg 14Cv-
Deltamethrin in fat, in the 182 mg/kg fat and 89 mg/kg blood 14 C 27mg/kg acid in the liver. After
injecting 14CN, release was slower and accounted for 79% in eight days out of which 43% was through
urine and 36% excremental release. There was no CO2 emission. The waste on skeleton and tissue
accounted for 21%, with relatively high radiocarbon concentration in stomach. (603 mg/kg) and (645 mg/g)
in the skin. There was no huge difference noticed in obtaining 14CN through different methods, emission
in three days and its percentage distribution. 3% radiocarbon concentration was manifested in the stomach
in both cases. By comparing its data to the already acquired data, with 0.1 mg/kg sodium cyanide to 14C
during 3 days, we obtained 2-3 times faster result in terms of the urination.

Experimental release and the waste in the skeleton were about the same. Only after the KCN
injection, there was little waste of 14CN in the stomach. At first, compounds (6-21% of obtained
dosage) and hydroxided Deltamethrins (7-15%; 4-hydroxy and 5-hydroxy Decis) were only found in
excrements. The other metabolites, mainly carbolic acids and other compounds appeared in the urine
mainly after oxidation and hydrolysis of esters. The main metabolite of urine from 14CN was
Thiocyanate. Others from the marked composition were 4-hydroxyphenyl benzoic acid sulphate and
becistemic glucuronic acid.

The experiment on rats showed that the waste of 14C in the skin and gastrointestinal tract from
14CN was 14C- thiocyanate.

This compound is particularly linked to tissue and might also be related to a lengthy emission
of 14CN Decis. Incubation of 14C (alpha)- and 14Cv Decis in the rat stomach takes 6-24 hours at ph
7.2 and accounts for 60% metabolism.

Underlying products are phenylbenzoic acid and becistem acid. Metabolism of Decis injected
through the mouth is quite the same as in mouses. Mouse excrements consist of less initial compounds
and more single and dihydroxylated ether than that of rats. In rats, the intraperitoneal injection causes
the same metabolism as oral injection but with different shares.

In the rat's liver, macrosomic incubation of deltamethrin metabolizes better in the oxidase
system (59%) and the initial compound (8%) hydroxylates further than through the oxidase plus
esterase system (with the 25% and 4% ratio). In the latter system the whole volume of acid derivatives
and the alcohol compounds of ethers are more than doubled.)

Chemical treatment of crops through cold and thermal fogging, that consist of similar
toxicodynamics and toxicokinetics, is highly correlated with a series of ecological problems and also
violates the environmental law in Georgia and in other European countries. Particularly in Germany, where
people fairly protest against a breach of law regarding chemical overdosing. For instance, on October 19th,
2018, scientists in Stuttgart conference came up with the 9 most important resolutions against this problem:
Limiting pesticide use in agriculture
Agricultural extension
Expansion of plant biodiversity
Protecting nature reserves
Ensuring greener places in public areas
Expansion of research and study campaigns
Supporting reproduction of wild pollinators
Fighting against radial pollution
. Strengthening human control

In Georgia thermal fogging method was used against the most hazardous Asian Parosana
(Asian bedbug) in agricultural areas and homestead for 3 years in a row. Through this method (Picture
1) 109 075 90 acres were treated multiple times in west Georgia. As a result, the government
celebrated victory over harmful organisms, but, unfortunately, consequent ecological damage was not
evaluated. Probably, amount of consumers has decreased in the food chain. The number of so-called
peaceful zoophagous who eat little phytophages, insects, crustaceans and etc. has decreased as well.
What happened to the endemic bees of west Georgia needs separate research.

©CoNoOk~wWNE
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Fig.2.Cold spraying
1. http://nfa.gov.ge/ge/media-centri/axali-ambebiO/siaxle1/aziur-farosanastan-brdzola-warmatebit-
mimdinareobs.page

Conclusions.

1. Observations on Decis confirms that high-level toxicodynamics, toxicokinetics and rapidly
transformative chemical treatment of crops through cold and thermal fogging methods increase risks
in the agricultural area and across the settlements. It is hazardous to human health, warm-blooded
animals and to the whole fauna. Reduced number of species is, therefore, considerable.

2. Reduction of species is related to several problems. Food biomass is reduced and
consequently, free spaces in the environment became noticeable. Consumers, including insectivorous
birds, change their living area. There is disproportion within resettlement.

3. Thermal fogging violated Georgian environmental law. Particularly, article 30, regarding
the emissions of harmful substances and limitations to environmental pollution by microorganisms.
Article 31, standards of using chemical substances in the environment. There was a breach of article
51 as well, regarding protection of biodiversity.
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BUKOPHCTAHHS PAJIOAKTHBHO 3ABPYTHEHHX
3EMEJb KHiIBCbKOI'O MOJIICCS Y BUIIAJIEHUM
MEPIOJ

Pusncyx C. M., 0.c.-2.H.,

Incmumym cinbcokoeo eocnodapemea Ionices, m. Kumomup, Ykpaina
JIabax C. B., acnipanm

Inemumym aepoexonoeii' i npupoooxopucmysannss HAAH, m. Kuis, Yxpaina

Abstract. The results of studies of soil agrochemical state are presented in the article. It was
established that the disbanding of large agricultural enterprises, the cessation of countermeasures in
radioactively contaminated territories, a sharp decrease in the doses of mineral and organic fertilizers
led to a decrease in soil fertility. Improvement of the radiological situation and the revival of full-scale
agricultural production in the territory of Kyiv Polissya is possible only if a strategic plan for the
development of the region is taken into account, taking into account its socio-economic and
environmental features, effective economic mechanism of stimulation, proper financing of the
rehabilitation measures for the affected farmers in the Chernobyl accident.
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IMocranoBka mpodsemu. ['moGanpHOI0 MPOOIEMOI0 B arpoONpOMECIOBOMY BHPOOHHIITBI €
30epekeHHsI Ta BIATBOPEHHS POMIOUOCTI JepHOBO-MiA30omucTux IpyHTIB [lomiccs Ykpainu, ski €
OCHOBHHMH Y WiH 30Hi. TpaanuiiiHo OCHOBOIO TIONOBHEHHS TYMYCY Y IPYHTi OyJIn opraHiuHi 70OpHBa
— MACTUIIKOBHH THiH, KoMIocTy Ta iHmi. OxHAK, y 3B’SI3Ky 31 3MEHIIICHHSM B OCTaHHI POKHU MOTOJIIB’ S
XyZ0OH Pi3KO 3MEHIIMWINCH HOPMH BHECEHHS LIUX JOOPUB.

OCHOBOIO 30aJJaHCOBAHOTO PAlliOHAILHOTO BUKOPUCTAHHS 3€MENBHHX PecypciB YKpaiHH €
30epekeHHs Ta BIITBOPEHHS POJIIOYOCTI IPYHTIB, MOJIIIIEHHS X SKOCTI.

Sk cBimguath JOCTiDKeHHS ocTaHHIX gecstupiyb  M.M. ['opognaworo, B. B. Mengenesa,
O. L. ®ypmuuka, H. A. Makapenko, C. I1. Bosnioka, C. I. Bepemeenka, M. O. Kiumenka, O. @. Cmariis,
I1. I1. Hagrouist, O.T. Tapapuko Ta iH. POMIOUICTH IPYHTIB Ta iXHI arpoeKOJOTIYHHH CTaH CYTTEBO
TOTIPIIY€ETHCST BHACTIIOK PO3BUTKY JAerpajauliiHux mpoueciB. OcoONMBY 3arpo3y CTaHOBISTH IIPOLIECH
JeryMiQikarii IpyHTIB, iX ITiAKHCIIEHHS Ta 3a0pyJHEHHS BAXKKUMU METaJlaMH 1 pa/liOHyKITiTaMH.

Paniariiine 3a0pyIHeHHsI 3aBJaJI0 BEJIMKOI €KOJIOTIYHOT KoM A0BKULII0 KHiBChKOi 001acTi,
ocobmmBo 30HU llomiccs, ne mpu3Beno M0 pyHHyBaHHS Oaratbox OiOIEHO3IB, YHEMOKJIMBHIIO
TpaguLiiiHe MPUPOJOKOPUCTYBAHHS, 0OMEXHIIO BEIEHHS CLIBCHKOrOCHOAaPCHKOr0 BUPOOHMLITBA.

[pyHTOBO-XiMiuHi YMOBH 3a0pyJIHEHOI PaMiOHYKJIiIAMU TEPUTOPIi BiirparoTh TOIOBHY POJIb Yy
HAaKOMMYEHHI PAiOHYKIiiB pocivHamu. llefi BHCHOBOK 3po0JE€HO HA OCHOBI CIIOCTEPEKEHb 32
HakoruueHHsM *¥'Cs poclMHaMK 3 TPYHTY yIpPOJOBK yChOTO TIicIsaBapiiiHoro mepiomy. 3a mei yac y
pO3MOiT  paJioaKTUBHAX YaCTOK Y IPYHTI Ta POCIMHHOCTI BiJIOYJHCS CYTTEBI 3MiHH, BHSBICHA
3aKOHOMIPHICTb — IUTOMA aKTUBHICTh PaIIOHYKJIITY 3HIXKYETHCS B TIIMOMHY I10 IPYHTOBOMY MPOGIITIO.

To 3, [AOCUTH aKTyaJlbHUM € BHBYEHHS MOXJIMBOCTI BHKOPHUCTAHHS PagiOaKTUBHO
3a0pyaHeHux rpyHTiB TepuTopii KuiBcskoro Ilomices micist 30 pokis aBapii Ha YAEC st Ge3neuHoro
BUPOIIYBaHHS CUTLCHKOTOCIIOIAPCHKUX KYJBTYP.

AHaJni3 ocTaHHiX AocailkeHb. B ocTaHHI pOKM aKTyaJbHHM CTaJI0 MUTAHHS TOBEPHEHHS JI0
00poOiTKy BWJIyYE€HHX 3 BHUKOPUCTaHHS PAaJiOaKTHBHO 3a0pyJHEHHMX BHACHIJOK aBapii Ha
Yopuobunschkiiit AEC cinbchrorocnogapchbkux 3emenb. PajgionoridyHa ckiagoBa Iii€i mpoOieMu
BUCBITJICHa B poOorax BueHMXx Takux, sk IIpicrep B.C., Jyros O.l., Jlanmia B.I1.,, Kyuma M./].,
[epenensrhikos ['.I1. Ta iH. 3anpomnoOHOBaHO OCHOBHI HANpsMH IOJIIMIICHHS E€KOJOTIYHOIO CTaHy
CLIbCHKOTOCIIOJAPCHKUX YT1/1b B PETiOHI PaJiOaKTUBHOTO 3a0pyIHEHHS.

3HauHMI TPUKIAJHUAN 1 METOJMYHUIA BHECOK y BUPIIICHHS IHOTO IMUTAHHS 3pOOWIM TaKi
HaykoBIl, sk O.1. @ypmuuko, C.1O. Bymurin, O.B. Xonakisckka, M.I. Maiictpenko, O.1. KopaniB Ta iH.
OpnHi€ro 3 MPUYMH HE3aJIOBUIBHOTO EKOJIOTIYHOTO CTaHY CUIBCHKOTOCIIOAAPCHKUX YTi/b, TIOCTPaXKIaliX
BHACITTOK YOpHOOMIHCHKOI KaTacTpodu, BU3HAUCHO TPHBAJIC HEeparioHATbHE BUKOPHUCTAHHS TPHUPOITHO-
PECYPCHOIO IOTEHIiaTy, HaJMipHE aHTPOIIOI€HHE HaBaHTaKCHHs Ha Hporo Touo. lle He morio He
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BiIOOpa3WTHCh HA piBHI TPOAYKTHBHOCTI arpapHOr0 BHPOOHWIITBA. Bu3Ha4deHO, IO HAHOLIBIIT
MIEPCIEKTHUBHUM IIUISIXOM PO3BUTKY CUIBCBKOTO TOCIOAAPCTBA HA 3a0pYyIHEHHX 3€MIISIX € IMiJBHUIICHHS
KyJIBTypH 3eMIIepoOCTBa 1 SKHAWIIBUAIIAN TIEpPeXiJ Ha BUKOPHCTAHHS Cy4YaCHHX pPECypco30epiraroumx
TEXHOJIOTIH, M0 3HIKYIOTh HACTIIKK PaiOaKTHBHOTO 3a0pyIHEHHS 3eMeNbHUX YTifb. ParioHanbpHe X
BUKOPUCTaHHA 3EMENbHHX PECypCiB Ha pagioakTUBHO 3a0pyIHEHHX TEPHUTOPIAX HEMOXJMBE 0e3
BIPOBADKCHHS 3aXO/iB LIO0 IX eKONIOori3amii Ta NPUUHSITTA €KOJOTiYHO CHPSIMOBAHMX YIPABIIHCHKUX
pimens. lle mepenbauae BIPOBaKEHHS KOMIDIEKCY 3aXOfiB, M0 3a0€3Medyl0Th BHPOOHHIITBO
CUTBCBKOTOCHONAPCHKOi MPOAYKIIi 13 HAHMEHIIMM BMICTOM PaAiOHYKITifiB, CIPUSIOTH 30EpEKEHHIO I
BIITBOPEHHIO POJIOYOCTI IPYHTIB, 3aMo0IraloTh TMOPYILICHHIO EKOJOTYHOi —30aJlaHCOBAaHOCTI B
HAaBKOJIMIITHHOMY TIPHPOJHOMY CEPENOBHII IUISTXOM PO3POOKH 1 YIIPOBAHKEHHS €KOJIOTIYHO Oe3neyHnX
TexHouNoriil. OmHaK BapTO 3a3HAYMTH, IO NUTAHHA CTOCOBHO BH3HAYCHHS HAIPSMKIB BHKOPHCTAHHSI
PamioaKTHBHO 3a0pYyAHEHUX CLIBCHKOTOCIIOAAPCHKUX 3eMenb KuiBcbkoro [lomiccs B cydacHUX COLIAIBHO-
E€KOHOMIYHHMX Ta EKOJIOTIYHMX YMOBaX B MEXax CTPATETiuHOro IUIaHy PO3BUTKY perioHy KuiBcbkoro
Iomiccest 1 1OC1 3aMATIIAETHCST BIAKPHTHM.

[onboBi Ta 1a00paTOPHI TOCIIIKEHHS IPOBOIMIIN 33 3araJIbHONPUIAHITUMH METOAUKAMH.,

BuzHaueHHsI arpoxiMiuyHHUX MOKa3HUKIB MPOBOIMIN 32 TAKUMH METOAMKAMHU:

- rymyc - 3a Tropiaum (IT'OCT 26213-91);

- pH - morenttiomerpuyno (I'OCT 26483-85);

- 30T, LIO JIETKO TiapoizyeThes - 32 Kopabinmom;

- pyxomuii pochop Ta oOminHuIA Kaii - 3a Kipcanosum (TOCT 26207-91);

- TpaHYJIOMETPHYHHMH CKIag - METOJOM IIINEeTyBaHHS 3 IMIATOTOBKOIO IPYHTY 3a
Kaunncekum (FOCT 12536);

- WIIBHICTB IPYHTY - OypOBUM METO/OM 3a KaunmHchbkuM mpu 06’emi mumingpa 109,23 cm?
(ACTY ISO 11272);

PesyabTaTu gociimkensb. OnHiEI0 3 HaWBOXIMBIIIMX YMOB €()EKTUBHOTO BHKOPHCTaHHS
IPYHTOBO-arpoOXiMi4HUX pPECypciB 3eMIIepOOCTBa Ta OJiepKaHHS CTAUX, OI0JOTIYHO MOBHOILIHHUX 1
€KOJIOTIYHO Oe3NeYHHX YpOoKaiB ClIbCBKOTOCHOAAPCHKUX KYJBTYP € JOCTOBIpHa MOHITOPHHIOBA
iH(opMaIlis PO CTaH POJIOYOCTI IPyHTIB. KepiBHUKM rocromapcTs, sKi CIiBIpaIiooTs 3 LleHTpom,
MalOTh MOJIMBICTh CBOEYACHO pearyBaTH Ha 3MiHM €KOJIOT0-arpOXiMiYHHMX IOKa3HUKIB IPYHTY Ta
BPaxoOByBaTW II¢ B OaJaHCOBMX pPO3PAXyHKAaX IOXHWBHHUX EJIEMEHTIB, 3aBISKH 4YOMY e(EeKTHBHO
BUKOPHCTOBYBATH HasIBHI peCypCH OpraHiYHUX Ta MiHEpaIILHUX N0OpHB Tao. 1.

OpHKUM 3 JOMIHAHTHUX (PAKTOPIB, 1110 BU3HAYAE CLIIBCHKOTOCIIOAPCHKY HPUIATHICT IPYHTY, €
PIBEHb KHUCIIOTHOCTI IPYHTOBOTO PO34YHMHY. Peakiiist IpyHTY BiJlirpae BaKJIMBY pOJIb Y PO3BUTKY POCIHH
1 TPYHTOBHUX MIKPOOPraHi3MiB, BIUIMBAaE Ha MIBUAKICTh 1 HAIMpPsIMOK Iepebiry B HhOMY XiMiYHUX
MpoIeCiB.  3aCBOEHHS POCIIMHAMHU  C€JIEMEHTIB  JKUBJICHHS, IHTCHCHBHICTH MIKPOOi10JI0TiuHOT
KUTTEMISUIBHOCTI, MiHEpai3allisi OpraHiYHMX pPEYOBHMH, pO3KJIaJaHHS IPYHTOBHX MIHEpamiB i
PO3UMHEHHS PI3HOMAHITHUX Ba)KKOJIOCTYIHHX CIIOJNYK Ta iHIIN (Di3MKO-XIMIYHI MPOIECH 3HAYHOIO
MIpOIO BH3HAYAIOTHCS PEAKIIi€Io IPYHTY [4].

ArpoxiMiuHMii aHAJII3 IPYHTY Nepe 3aKJIaJgKO0I0 10CTiny,

Micue BinOupanus Tymyce, % | pHkel Nirizp) P20s K0
MI/KT TPYHTY
c. Opane 2,11 5,6 700 | 55 | 24
Arpoximiunuii anaJis rpyary 2018 pik
13 4,5 58 45 37
c. Opane 0,9 4,1 34 34 27
0,6 3,9 28 31 28

JocnijgHa niisiHKa po3TallioBaHa B TEpeXiJHId I'PyHTOBO-KIiMaTH4uHiM 30HI Bix [lomiccs 3
HU3BKOMPOAYKTUBHUMH TJIKUCICHUMH JCPHOBO-TII30JIMCTUMU TIPYHTAMH JIETKOTO MEXaHiYHOTO
CKJIaJly, SIKi 32 OCTaHHIi Yac MalOTh 3HAYHY CTYIiHb MiAKUCIeHHs. [lepexinHuii 30HAIBHUN XapakTep
IpyHTOBOTO TMOKpUBY Bim Ilomicess mo Jlicocremmy 3yMOBIIIOE HASBHICT, 3HAYHUX IUIOMI 3€METh
CITBCHKOTOCTIONAPCHKOTO TIPU3HAYCHHS 3 HU3BKAM BMICTOM OOMIHHOTO KajbIlif0 Ta Marfiro i
BiJIMIOBITHO — 3 IiJIBUIIICHOI0 KUCIIOTHICTIO IPYHTOBOTO PO3YHHY.
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BinTBopeHHsT poArodoCTi IpyHTIB HEMOXUHMBE Oe3 omrTuMmizailii (ocaTHOTO pexuMy, alKe
¢dochaTHUl PiBEeHb IPYHTIB BBAXKAETHCS MOKA3HUKOM IXHBOI OKYJIBTYPEHOCTI. SIK BUIHO 3 JUHAMIKH
CepenHbO3BAKEHNX IMOKAa3HUKIB BMICTY PYXOMHX croiyK (ocopy B TPYHTI AOCITITHOL MiISHKH,
nounHaroun 3 1991 p. BigOymocst moctynoBe 3HMWKeHHS BMicTy P2Os 3 55 mo 45 mr/kr rpynaty B 2018
poli 00CTeXEHHS, BHACTIIOK Pi3KOr0 3MEHILEHHS 3aCTOCYBaHHs OpPraHivHUX Ta MiHEpalbHUX JOOPUB
Ta 3arajoM BUBEACHHS IPYHTY 3 CIIbCHKOTOCIIONAPCHKOTO 000POTY.

[{o crocyeThcsl MMHAMIKK TOKAa3HHUKIB KaJTiifHOrO peXUMY, TO CIiJ] CKa3aTH, 0 A0 MOYaTKy
IHTEHCUBHOI XiMi3amii OpHi 3eMJIi 3a BMiCTOM OOMiHHOTO Kauito Oynu HeomHOpiaHi. B momicekiil 30Hi
IPYHTH 3 Jy’K€ HU3bKUM Ta HU3bKUM BMiCTOM OOMIHHOTO KaJIil0 CTAHOBWJIA OJU3BKO 24 MI/KT IPYHTY.
Sk BUAHO 3 TUHAMIKK CepeHhO3BAKEHNUX IMOKA3HUKIB BMICTy OOMIHHOTO Kajilo B IPYyHTI, BiIOyocs
noctynose miaumeHHs BMicTy K2Os i3 24 mr/kr rpyaTy 10 37 MI/KT TpyHTY B 2018 06CTEKEHHS.

BucnoBku. JIiKBifalist BETUKAX CLUILCHKOTOCTIOAAPCHKHX M IPUEMCTB, MIPUITMHEHHST KOHTP3aXO/liB
Ha PaIi0aKTUBHO 3a0pYJIHCHUX TEPUTOPISX, Pi3Ke 3MEHIICHHS /103 BHECEHHS MiHEpPAJIBbHHUX Ta OpPTraHIYHHX
JOOpPHB TIPM3BENO 1O 3HIDKEHHSA PIiBHS POMIOYOCTI IPYHTIB 1, SIK HACHINOK, — MO TIiJBUIICHHS PH3UKY
OTPHMAaHHS CUTBCBKOTOCIIONAPCHKOI MPOAYKILii, SIKa HE BIMOBIIa€ BUMOTaM Jil0YMX HOPMAaTHBIB BMICTY Y
Hili pagionykminiB. [lofanbilie MOKpalIeHHS pPagioNoriyHOI CHTYyalii Ta BiAPOMKEHHS IOBHOLIIHHOTO
arpapHoro BupoOHHMITBa Ha Teputopii KwuiBcekoro Ilomiccs MokimBe nmine 3a yMOBH PO3POOIICHHS
CTpaTerivHOro IUIaHy PO3BUTKY PETIOHY 3 YpaxXyBaHHSM HOTO COIIAbHO-€KOHOMIYHHX Ta E€KOJIOTTYHIX
0COOJIMBOCTEH, MI€BOr0 €KOHOMIYHOTO MEXaHi3My CTHMYIIOBAHHS, HAIEKHOrO (piHAHCYBaHHS 3aXOIiB 3
peabimiTarii octpaxknamix Big aBapii Ha YAEC cinmbecpkorocnonapchkux yrigb. ChOTOAHI 1y BiIaneHin
TIEPCIIEKTHBI, CaMe OpraHi3allis BEeIeHHS CLIHCHKOrOCHOAAPCHKOr0 BHPOOHMIITBA BH3HAYATHME CTYIIiHb
TPOJIOBOJIBUOT OE3MEKN HaceTIeHHs Y KpaiHH.
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AGRICULTURE

OBPOBKA HACIHHS IK EOEKTUBHUM CIIOCIB 3AXUCTY
HORDEUM VULGARE BI{ HIKI/THUKIB CXO/IIB B
YMOBAX INIPABOBEPEKHOI'O JIICOCTEITY YKPAITHU

Acnipanm Qyxpaii Poman Bacunvoeuu
Yrpaina, m. Ymanv, Ymancekuil HayionanvHuil yHisepcumem cadieHuymed

Abstract. The research was aimed at determining the effectiveness of protection of spring barley from
harmful insects in the period of germination with the help of seed disinfectants. The composition of
leaf-eating pests harming the first stages of the development of spring barley plants was studied and
analyzed. The comparison of the damage to the leaf surface of plants with or without pesticides is
given. The conclusions about the expediency of seed disinfectants as an effective means of protecting
barley plants are made.

Keywords: hordeum vulgare, pests, seed disinfectants, plant protection

Beryn. Ha Tepenax VYkpaiHu mHIOpiYHO 3aciBa€Thcsi OMu3bko 14,5 MIIH ra 3epHOBUMH
KyJIbTypaMu. SUMiHb, cepe Li€l o, 3aiiMae OJIM3bKO0 2,5 MITH Ta 3 CepeIHbOI0 BPOXKAWHICTH 2,96
T/ra, XO04a OCTaHHI POKH BUPOOHHITBO IIi€l KyJIbTYpHU 3HMXKYEThCS. Beluki IOl miJi 3epHOBUMH
30UTBIIYIOTh YMCENBHICTh IIKIJUIMBUX OPTaHi3MiB B arpoeKOoCHCTeMax 1 MiIBHIIYIOTH iX OioioriuHe
3a0pyIHEHHS, 110 B CBOIO Yepry BHUMarae 30UTbIIeHHS 00pOOOK XIMIYHHMH 3aCO0aMH Ta MPHU3BOIUTH
0 30UMBIIEHHS TeCTUIUAHOTO mpecuHry. Kpim Toro, 3a ocranHi 15 pokiB cepemHs pidHa
TeMIlepaTypa MOBITpsi, MOPiBHAHO 3 OaraTopiunor 3pocia Ha 0,5-10 °C [1], mo npusBoauTh 10
301IbIIEHHS] TPHUBAJIOCTI BETETAIIMHOTO TMEPioAy Ta MEPEeMILICHHS MEXK MPUPOJHUX 30H, IO
MO3HAYAEThCS Ha rmepediry (eHodas pPO3BUTKY POCIHMH Ta CHpPUSE 30UIBIICHHIO YHUCEIBHOCTI
MOMYJISAMIA TIKiAMIMBAX OpraHi3MiB. 3a JaHWMU HAIUX JOCTI/DKEHh B YMOBAaxX IIiIBHIEHHS
TEMIepaTypd Ta 3MIHH TiIPOTEPMIYHOIO TOKA3HUKA, XapaKTEPHOTO JJs PEriOHy JIOCIiKEHb
(ITpaBoGeperxna yactuHa Ykpainu, Uepkacbka 0011.), Aesiki BuaK ¢itodaris 3’ BISIOTECS B IOCIBaX Ha
1-2 nexaau paHilie Ta HOYMHAIOTH IHTECHCUBHO TOIIKOJXKYBATH TIOCIBU SYMEHIO SPOTO.

HanmipHa cnemianizaiiis TOCIIOAapcTB B YKpaiHi Ta HEOOIPYHTOBaHE 30UIBIICHHS YaCTKU ILUIOLI
TiJ1 TTOCiBaMH 3epHOBUX KYJIBTYD 1 COHAIIHUKY — 110 57,5 1 17% opHux 3emens, a 'y Creny — 10 62,5 Ta
25%, mpu3BOOMTH 10 IpyOOro MOpYIICHHS 3B’S3KiB B arpoueHosax [2]. 30inblueHHS BUPOOHMITBA
MIPOYKTIB 3eMJIEpOOCTBA 1 TBAPUHHHMIITBA € TOJOBHUM 3aBJIaHHSM B O0JIACTI CLTLCHKOTO TOCIIONAPCTRA 3
METOIO 33JI0BOJICHHS TIOTPEeO HACENECHHS B MPOJIOBOJIBCTBI, @ MPOMHCIIOBOCTI — y cHpoBUHI. [leHTpanbHe
MicIie B PillleHH] -OTO 3aBIaHHs BiIBOAUTHCS PO3BUTKY 3epHOBOrO Tocroaapcrsa [3]. IToTenmiiini Brpatn
BPOJKaK0 3ePHOBUX KOJIOCOBUX KYJIBTYP BiJI IIKIUIMBUX OPraHi3MiB CTaHOBIIATH Oyin3bko 10 MitH T. I3 mmx
BTpAT YacTKa 3aBJaHa KoMaxam, ctanoBuTh 10-30% [4].

Ha nganwmii yac Kpamjor CHCTEMOIO 3aXUCTY CUTLCHKOTOCTIOAAPCHKUX KYIBTYP € 1HTErPOBaHUMA
3aXUCT POCIHH, IO SIBJISE COOOI0 BHBaXCHE BUKOPHCTaHHS KOMIUIEKCY METOJMIB Ha OCHOBI OI[IHKH
CTPYKTYpH TOMYJIAI] MIKiTTMBUX OPTaHi3MiB Ta MOXKJIMBOCTEH MPHUPOTHUX PETYIIOI0YHX YNHHHKIB B
arporeHo3i, a TaKOX BU3HAYEHHS CTYIICHS 3arpo3d Ui KyJbTYPH sIK BiJi OKpEMHX BHIIB, TaK 1 iX
KOMILJIEKCIB I OOMEXKEHHS IIKIJTTMBOCTI 0 €KOHOMIYHO HEBIIYYTHOTO PiBHA [5]. XiMiuyHHNA MeTO]
3axHCTy 3aiiMae B Iili CUCTEMi OCHOBHY POJIb, SIK JIIEBHA, IBUIKUHN Ta eEeKTUBHUIA CIIOCiO B KOPOTKI
CTPOKM 3HHIUTH BEIMKI KiTBKOCTI IIKIJUIMBUX OO’€KTIB, X04a B HBOTO € 1 psii HemoIikiB. Sk
nosigomisie Medici S.K., Blando M., Sarlo E Tta inmni [6] mpu 3acTocyBaHHI iHCEKTHIIMAIB, Ait0Ui
PEUOBHMHH MOTPAIUISIIOTH A0 BYJIMKIB, a Ipu aHamizi Mexy 3 HUX (50 3paskiB) 88% maiu 3auuiku
MECTUIIM/IIB, 110 HETATUBHO BIUIMBAE SIK HA KOMax-3allMJIIOBAYiB TaK 1 HA SKICTh Medy. SIK HACIiIOK
HEKOHTPOJIbOBaHe, a00 HENpaBUJIbHE 3aCTOCYBAHHS IECTHUIMIB, MOXKE MPU3BECTH O IOTIPIICHHS
€KOJIOIYHOr0 CTaHy MPUPOIHOIO CePEAOBHUIIIA.

OpauM i3 cnocoOiB BUpIIIEHHS MPOOJIEMU TICCTUIUIHOTO HABAHTAXKCHHS Ta BIUIMBY
IHCEKTHUIIU/IIB Ha KOMax-3aluiIioBadiB € 00poOKa HAaCiHHS, SK CIOCIO, 0 J03BOJIAE TECTULUAY HE
KOHTaKTYBaTH 0€3MOCePEIHBO i3 KOPUCHOK €HTOMO(MAYHOIO Ta MOTPAIUISIE BUKIFOYHO HA HACIHHSL.
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OcHoOBHi pe3yJabTaTH AOCTiAXKeHb. 32 JaHUMH HAIINX TOCTKEHh B YMOBaX ITiIBUIICHHS
TEMIEpaTypyd Ta 3MIHH TiOPOTEPMIYHOTO TOKAa3HMKA, XapaKTepHOTO [UISI PETiOHYy MOCTiIKEHBb
(ITpaBoOepesxHa yacTiHa YKpainu, Uepkachka 0011.), meski BUau ¢itodaris 3’ IBISIOTHCS B ITOCIBaX Ha
1-2 nexaau paHilre Ta HOYMHAIOTH IHTEHCUBHO MOINKOKyBaTH mocisu Hordeum vulgare.

3 METOIO 3aXKCTY KYJIBTYPH B TIEPILi €Tary PO3BUTKY HaMU OyJIH MpOaHaJi30BaHi MOCIBY SYMEHIO
3 TIepeATociBHOIO 00poOKOI0 HaciHHS Ta 0e3 Hei. OOpoOka HaciHHS BimOyBajoch mpemaparamu [ aydo
IImroc 466 FS, TH B xomGinanii 3 Makcum ®opre 050 FS, T.x.c. B HopMi Butpatd 0,5 /T Ha IpHKIaIi
mBox coptiB: Komanmop ta KBenu, HaciHHs sikoro Oyimo oOpobieno, a Komanmop — 6e3 o0podkm. Sk
TOKa3aIM OOJIKK Ta CIOCTEPESKEHHS OCHOBHWIMH INKITHUKAMM, IO 3aBIABAIH IITKOIM B IIEPII €TaIrn
po3BuTKy pocnuaam Hordeum vulgare (sa 14 ta 21 mens) Oy JTUcTOrpu3ydi OTIIIKK: cMyracTa XJTiOHa
omimka (Phyllotreta vittula R..) Ta 3Bruaiina x1i6na 6minika (Chaetocnema hortensis Geoffr.).

[MomkomkeHHsT TUCTKOBOI MOBEpXHI BIANOBIAHO MO BapiaHTax Ha 14 JeHb Micis MOABU
JPYXKHIX CXOiB TOIIKO/DKEHHST Ha BapianTti 6e3 j,hj,rb ckmamamo B cepemupomy 1,5% mpotu 0,3%
TTOIIKOKEHB Y BapiaHTi 3 IepearrociBHOI0 00poOkoro HaciHHs (Tadim. 1.) Ha 21 neHs momkomkeHHs
10 BapianTax ckiaio 3,5% - 3 00pookoro, 8,8% 6e3 06podku (puc. 1-2).

Ta6muus 1. [MomkomkeHHs TUCTKOBOT moBepxHi pocnud Hordeum vulgare B 3anexxHOCTI Bin
nepeanociBHOi 00poOku Hacinus (2018-2019 pp.)

Copr O0poOka HaciHHS IMomkomxennss Ha| [lomkopxeHHs
14 newp  micna| Ha 21 meHsp micns
MOSIBU CXO/IiB, % MOSBH CXOIiB, %
2018
Komanmop | be3 00poOku 1,8 10,8
Ksenu I"aygo Ilmoc 466 FS, TH (0,5 1/T) 02 58
+ Makcum @opte 050 FS, 1.x.C. ’ ’
2019
Komanmop | be3 00poOku 0,9 7.8
Ksenu I"ayqo Ilmoc 466 FS, TH (0,5 1/T)

+ Makcum ®@opre 050 FS, T.k.c. 0,2 1,0

" {" M N 0 i

Puc. 2. Ilowxooocenns nucmrosoi nogepxwi copm Keenu (14-21 denv nicis noseu OpysicHix cxo0ie)

) g
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Ak G6aummo 3 pe3ynbTaTiB, MepeanociBHa oOpoOKa HACiHHA 3a0e3medye 3axXUCT POCIHH
Hordeum vulgare B mepiini etanu po3BUTKY Ta BiAMOBIAHO 30epirae Kpariuii MOTEHIAT HAKOHYCHHS

TUTACTUYHHUX PEYOBHH, 110 301IbIIIye BpOKalHICTh (Tabm. 2.)

Tabnuns 2. YpokalHICTD SIUMEHIO IPOT0 3aJISKHO BiJl MPOTPYIOBAHHS HACIHHSI

Copt | O6po6Ka HAaCiHHS | VpoXKaHHICTD
2018
Komanmop be3 00pobku 29,1
Keenu ["ayuo Ilmoc 466 FS, TH (0,5 n/T) 39,6
+ Maxcum Popre 050 FS, T.K.C.
2019
[KomaH0p be3 00pobku 415
Keenu ["ayuo Ilmoc 466 FS, TH (0,5 n/T) 43,7
+ Makcum @opre 050 FS, T.x.C.

Bucnosku. Hordeum vulgare morpe6Gye oNTHMAaIbHOIO CIIBBIIHOLIEHHS 3aXHCHHX 3aXOIiB
Ta METOJIB BIIPOJOBXK BCHOTO Iepiony Bererauii. Benuky pons y ¢opMyBaHHI CHIIBHUX Ta 30pPOBHX
POCIHH KYJIBTYPH BiJIirpa€e 3aXUCT Ha MOYATKOBUX €TallaX OPraHOTCHE3y BiJl IIKITHUKIB CXONIB. 3
HaIoi TOYKH 30py IepearnociBHa 00poOKka HACIHHS 1HCEKTHIIMIAMU Mae OyTH 00OB’SI3KOBOIO, TakK sIK
3aXHIIa€ POCIHMHY BijJ TOIIKO/MKEHb, 30epirae MOBEPXHIO JUCTKOBOI TMOBEPXHI Ta B MOJANBIIOMY
MOKpaIIly€e TOTEeHII Al BPOXKAaHHOCTI KYJIBTYpH.
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MMPOJYKTHUBHICTb COI 3AJIEKHO BIJI CTPOKIB CIBEA
TA PETYJISITOPIB POCTY B YMOBAX HIBHIYHOI'O
CTEIY YKPAIHHA

Kano. c.-e. nayk Illeninosa T. I1.
Kano. c.-e. nayx Kosanvoe M. M.
Yrpaina, m. Kponusnuyvxuii, Llenmpanvnoykpaincokul HAYiOHATbHUL MEXHIYHUL YHigepcumem

Abstract. The article presents the results of study on the effect of sowing time and plant growth
regulators on the productivity of the mid-season variety of Romashka soybean in the conditions of the
northern Steppe of Ukraine. The study has shown that the plants sown on April 30 (soil temperature
10-12°C) had the largest mass of plants and leaf area in the phase of seed filling. The seeds were
treated with the growth regulator Vympel and had 68.7g and 889 cm?. The transfer of sowing to May
10 (soil temperature 13-14°C) caused a decrease of these indicators by 12 and 15% respectively.
Yields showed that the efficiency of growth regulators was greater when sowing soybeans on April 30.
Thus, the yield increase on April 30 with seeds treated with growth regulators Vegestym and Vympel
was 0.14 and 0.21 tons/ha, while when sowing on May 10, the productivity was 0.10 and 0.15 t/ha,
respectively. The transfer of sowing time from April 30 to May 10 caused an average yield decrease of
0.22 t/ha, or 10%. The highest yield of mid-season Romashka soybean was obtained by sowing on
April 30 and treatment of seeds with the growth regulator Vympel — 2.32 t/ha.

Keywords: soybean, plant mass, leaf area, number of vacuoles, yield

Beryn. Cost € TIpoBigHOIO, CaMOIO TMOIIUPEHOI0 1 BHUTIAHOI O1IKOBO-OJIHHOIO KYIBTYPOIO
cBiTOBOTrO 3eMiiepoOcTBa. Lle yHikagbHa MMPOAOBOJIbYA, KOPMOBA, TEXHIYHA 1 JIiKapchKa KYJIbTYpa, siKa
CTaJia OCHOBOIO Mipamiau pOCTHHHOTO Oiyika Ta oIl y CBITI (}KyﬁKOB r.e€. 2009)

[MocriitHuii TONKUT Ha COO 1 COEBI MPOJKTH AK Ha BHYTPIHIHBOMy, TaK 1 30BHIIIHLOMY PHUHKAX
YKpalHu 3YMOBHB PO3UIMPEHHS IUIOII TOCIBIB MiJX MLi€I0 POCIMHOI 1 BOHa CTaja OJHOKI 3
HaMpuOYTKOBIIUX KYJIBTYP, SKi BUPOIILYIOTHCS Y CLIIbCHKOTOCIIONAPCHKUX MiAIPUEMCTBAX. 30KpeMa,
TUIOMII MOCiBy coi 3a mepioz 3 1990 mo 2018 pp. 3pocu i3 93 Tuc. ra no 1.73 MiH. ra.

B ocrtaHHi poku cosi cTana OJIHIEI 3 OCHOBHHMX EKCIOPTHUX KYyJbTYp IicCisl MIIEHHIN Ta
KyKypyJ3H i YKpaiHa yBiilIa B IeCATKY HAMOUIBIINX CBITOBUX BUPOOHHUKIB Ta EKCIIOPTEPIB coi. Ale,
HapOIIyBaHHS BUPOOHUIITBA Ma€ BiIOYBaTUCh HE TUILKU 338 PaXyHOK 301JbIICHHS IUIONI, a ¥ 3aBIsSKU
MaKCHUMaJbHIA peaii3auii reHeTHYHOro MOTeHLiany cydacHHX copTiB coi. Omxe, Bce Oinpiol
aKTyallbHOCTI Ha0yBarOTh M YKpalHH JOCHI/DKEHHS UUIAXiB BJOCKOHAJCHHS TEXHOJOTIl
BUPOIIYBaHHS COi, WiJABHUINEHHS EKOHOMIYHOI e(eKTUBHOCTI BHUPOOHHWIITBA, (QOPMYBaHHS Ta
(GYHKIIOHYBaHHS PUHKY coi (Kamincekuii B. @., 2004; Binoycos O. M., 2011).

OmHuM 13 BaXJIMBHX  HampsMiB YKpaTHCBKOT CeNeKIil € CTBOPEHHS  HOBHX
BHUCOKOTIPOJYKTUBHUX T4 BHCOKOSIKICHUX COPTIiB COi 3 MiJIBUIIEHOIO aJIaNITUBHICTIO, OPIEHTOBAHHUX Ha
OTPUMaHHsS TOBHOLHHMX Xap4OBUX MPOAYKTIB Ta TEXHOJOTIYHOI CHPOBHHHM POCIWHHOTO
MOXO/KEHHS. Y BUPOOHMYMX yMOBaX COPTH COi 3a0e3MeuyroTh OAepKaHHS BPOXKA0 HACIHHA 110 2,2—
4,6 1/ra 3a goTpuMaHHs TexHooril BupoiryBanHs (boopo M. A., 2008).

Biomo, 1110 7151 KOYKHOTO HOBOTO COPTY HEOOXIJHO BCTAHOBIIIOBATH ONTUMAJIbHI TTApamMeTpu
arporexHiuHuX npuiioMiB. Cepesl HUX BaXKIJIMBE 3HAUEHHS MAlOTh CTPOKH CIBOM 1 CTUMYIISITOPH POCTY.
Bin ctpoky ciBOM coi 3alie)kHTh 3a0€3MEYEHICTh BOJIOTOK, JIPYKHICTH CXOJIB, T'YCTOTa POCIIHH,
PIBHOMIPHICTh JOCTHT'aHHS, BEIMYHMHA 1 AKICTh BpoXaro. PaHHI cTpOKHM ciBOHM, OCOOJIMBO y POKH 3
MPOXOJIOJHOI BECHOIO, MPHBOAATH JO 3alli3HEHHS CXOMIB, 3pi/HKEHHS TIOCIBIB, 3apOCTaHHS
Oyp’siHaMM, HU3bKUX BpoxkaiB. [Ipy BUCIBI HACiHHA y XOJNOIHUIA IPYHT, HOMy MOTpiOHO Oinblue yacy
JUISL TIPOPOCTaHHS, IO 301UIbIye PH3HK ypakeHHs xBopoOamu. ITpym HU3BKIN TemmepaTypi IpyHTY
CXOJIU COi 3 SIBJISIFOTHCS JIy’KE€ TOBIIBHO, KPIM TOTO, 11 pOCTOK 3HAXOUTHCS B ITPYHTI JOCHThH TPUBAIUN
yac, OiJibIlie, HXK Iy onTHMaNTbHIN Temneparypi (baduu A. O., 2007; baxmat O. M., 2011).

[Ipn mi3HIX cTpokax ciBOM IepecHxae BEpXHid MIap IPYHTY, 3MEHIIYETbCS MOXKIHBICTH
TIOBHOLIIHHOTO BHKOPHCTaHHS POCIMHAMH OCIHHBO-3UMOBHX 3alaciB BOJIOTH 3 OUIbII TIIMOOKHX
TOPU30HTIB IPYHTY IPH [LOMY POCIHHU TipIlle YKOPIHIOIOTHCS, 36pHO HE JI03PIiBa€ i Ma€ IMiBUIICHY
BOJIOTICTh. B 000X BuMagKax 1ie BUKJIMKA€E 3HIDKEHHS yPOXKAI0.
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3 miTepaTypHHUX IDKeped BiOMO, IO CEPeIHBbOCTHIN COPTH CIiJ BHUCIBATH paHille, KOIH €
JOCTaTHS KUIBKICTh BOJIOTM Ta 3aJIMIIAIOTHCS XOPOLIl YMOBHM, 100 BOHHM BCTUITIM JOCTUTHYTU IO
MepImx ocinHixX 3ryornx npumoposkis (Illemimosa T. I1., 2010).

3a3BHuail cil0Th COIO, KOJHM HAa TIMOWHI 3aropTaHHS HACiHHS BCTAaHOBUTHCS CEPEAHBOI000BA
temneparypa 10-12 © C. Lle OyBae HampuKiHLI KBiTHS — Ha mo4atky TpaBHA. CiBOy pEeKOMEHIYIOTh
MOYMHATH 3 OiNbII Mi3HBOCTHINIHMX COPTIB 1 3aKiHYyBaTH CKOPOCTHINIMMH. BcCTaHOBIIEHa Takox
MiHIMaNbHa TeMIlepatrypa IpyHTy s modaTky ciBom 8—10 © C, coproBa peakiisi Ha CTPOKH CiBOM
(Kpamapros C. M., 2014).

3acTocyBaHHS Cy4YacHHX DEryJSITOPIB POCTY CHPHSAE 3MEHIIEHHIO YyTIMBOCTI O TPYHTOBHX
repOiLKIiB, MOKpAIye CXOXKICTh HACIHHSI, PO3BUTOK KOPEHEBOI CHCTEMH, 30LIBIIYE KUTBKICTh OYJIBOOYOK,
TUIONTY JIMCTKOBOI TIOBEPXHIi, NPOAYKTHBHICT. KpiM TOro, BOJIOAIIOYM aHTUCTPECOBHMH BIIACTUBOCTSIMHU,
PETyJSITOPY  POCTY MiABHIIYIOTh CTIMKICTh POCIMH A0 HECHPUATIMBUX (DaKTOPiB MPHPOJHOrO abo
aHTPOTIOTEHHOTO TTOXOMKEHHS: HI3BKUX 1 BUCOKHX TEMITEparyp, AeMilUTy BOJIOTH, TIOCYXH Ta 3aMOPO3KiB,
YPpaKeHHIO XBOpOOaMH 1 MoIKomKeHHI0 mkigaukamu (Kymi6ada M. FO., 2015; Mypau, O. M., 2013).

EdexTuBHICTS piCTperymOoBalbHUX IIperapaTiB 3HAYHOI MIpOI0 3aJIeKHUTh Bi CIIOCOOY
iXHBOTO 3aCTOCYBaHHsI, COPTY, [PYHTOBO-KJIIIMAaTHYHUX YMOB. ToMy, BUBUEHHSI BIUIUBY CTPOKIB CiBOM
Ta PErylATOpiB POCTy Ha MPOAYKTHUBHICTH COi B KOHKPETHHUX TPYHTOBO-KIIMATHYHHX YMOBaxX €
AKTyaJbHUM 1 B&XKITUBUM MTUTAHHSIM.

Mertoro npociimkeHHsi Oyno BCTaHOBUTH [UIsl CEPEIHBOCTHTIIOTO COPTY coi Pomamika
ONTHMATBHUNA CTPOK CiBOM Ta eQeKTHUBHICTHP OOpPOOKM HACIHHS PETYIATOpaMH POCTy B yMOBax
niBHIgHOTO CTemny Ykpaiam.

O0’eKT AoCTiIzKeHHs — 0COOIMBOCTI POCTY 1 PO3BUTKY, (POpPMyBaHHS MPOAYKTHUBHOCTI COT
3aJIe’KHO BiJI CTPOKIB CiBOM Ta PETYJISITOPIB POCTY.

[Ipeamer mocaiazkeHHs1 — HOBHI cepeIHLOCTUTIINI copT coi Pomarmka.

PesyabTraTtu  mocaimxkenb. [lompoBi  jmocrmigm  3akmaganucs Ha  JOCHIMHOMY IO
IenTpanpbHOYKPaiHCHKOTO HAIIOHAILHOTO TEXHIYHOTO yHiBepcuTeTy mpotsrom 2017-2018 pp.

Jocnigae mone posramioBaHe Ha 3axifgHil okonwimi Micta KpormmBHuipkuid, B 30HI Cremy,

mijg3oHi — miBHiyHoro Cremy VYkpainu. s JaHOi TepUTOpii XapakTepHUM € TOMipHUH
KOHTHHEHTAIBHUH KIIIMAT 3 HEPIBHOMIPHUM PO3MOIIIEHHSM OTa/IiB.
[pyHT [MOCHIAHOI MiNAHKM - YOPHO3€M 3BUYAMHMN  CEPENHBOTYMYCHMH  TJIMOOKHMIA

BA)XKOCYIJIMHKOBUH. B opHOMY mIapi IpyHTY BMICT TyMycCy cTaHOBUTH 4,4 %, piBeHb 3a0e3medeHHs
OCHOBHUMH €JIEMEHTaMHU >KMBIIEHHS HACTYIHHU: a30Ty, IO JIETKO Timponizyerscs — 10,9 mr/100
IpyHTY, pyxomoro ¢ocdopy — 5,1 mr/100 r rpynrty, oominHoro kamiro — 13,3 mr/100 T rpyHTY.
KucnotHicTh OpHOrO miapy IpyHTY HOCHiJHOI TUISHKH KOJNUBA€EThCS B Mexax Big 7,1 mo 7,3, mio
XapaKTepU3y€eThCs SIK HEUTpasbHA.

[MorogHi yMOBH MPOTSTOM POKIB JOCHTIDKEHb XapaKTEpU3YIOThCS HEAOCTATHBOIO KiNBKiCTIO
OMaJliB i BUCOKMMH TEeMIIepaTypaMH TMOBITPs, IO Majo HETaTHBHI HACHIIKH HA PICT 1 PO3BUTOK
pocnuH coi B OkpeMi mepiomu Beretamii. Kimpkicte omazaiB 3a mepiox Bererarii coi y 2017 pomi
cra”oBmia 133 mm, a y 2018 poui — 229 mm. BianosigHo rigporepmiunanii koedimient cxmagas 0,50 i
0,83, Mo CBiMYKUTH PO MOCYITUBI YMOBH POKIB JIOCTIJI)KCHb.

JocnipkeHHsT TPOBOAMIM 3 CEPEAHBOCTUTIIMM COpTOM coi Pomamika, opuriHatop copty
Inctutyt cibebkoro rocnogapersa Creny HAAH.

[Ipy mpoBeneHHI AOCHIIKEHb 3aCTOCOBYBAJIM arpOTEXHIKy 3arajJbHONPUHHATY Uil 30HU
BupoiyBanHs. [lonepeannk — stuminb sipuil. B ociHniii mepioa, micist 30MpaHHSA NONEpEeIHUKA
MIPOBOJVIIM JIYIIEHHS CTEpHI Ha TAMOMHY 6—8 cM Ta opaHKy Ha IIHOuHY 25-27 cM.

Cisutd 3 HIMPUHOI MDKPsAb 45 cM 1 HOpMOIO BHCIBY HaciHHs 600 Tuc./ra. ['muOuna 3aropraHHs
HACIHHS 5—6 cM. YpOorKalHICTh BU3HAYAIN 3BAYKYBAHHSM HACIHHS 3 OOJIIKOBOI TUIOII JTUISHKH.

Cxema jgociiy nependavaa JAUTHKA TepIIoro MOpsKY - CTPOKU CiBOM: TIepIInii CTPOK CiBOM —
npu Temneparypi 10—12 °C (30 xBiTHs1); Apyruii cTpok ciBOu — npu Temneparypi 13—14 °C (10 tpaBHs).

JinsHKM Apyroro mopsaky - perynstopu pocty: 1. Kontpons — 6e3 06podku; 2. O6poOka
HacinHs Berectum (250 mi/T); 3. O6po0Oka nacinnas Bummen (0,5 kr/1).

Hocuin 3aknanam Meto oM 0mokiB. [hnomna ninstHok — 45 M2 TToBTOpHICT Y IOCHi/I TpHpa3oBa.

BuxopucroByBanu perynsatop pocty Berectum TOB «Bucokmit Bpoxkait» (Ykpaina) 3
MIUPOKUM criekTpoM mii. Jlo ckimagy Berectumy KpiM KOMIUIEKCY HMPHPOIHUX Ta CHHTETHYHHX (2,6-
JUMETWITpUANH-1-0KkCcua, 2 T/1) PEryiaropiB pocTy BXOASTH TAaKOXK MIKPOGIEMEHTH y XeJaTHii
¢dopwmi (60p (B) - 0,3 1/1; kobansT (Co) - 0,024 r/m; mine (Cu) - 0,9 r/m; muek (Zn) - 0,9 1/1; 3a1mi30
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(Fe) -2,4 r/m; maprasenp (Mn) - 2.4 r/m; monioaen (Mo) - 0,06 r/m; marniii (Mg) - 3,2 r/n) Ta
nomiermrenraikom [TEI-200; ITEI-400; ITEI'-600 no 60 r/n. OcTtaHHi BUKOHYIOTH POJb MPHIUIAYIB i
Kpiomnporektopa. Hopma ButpaT ajist 00poOKu HaCiHHS COi cTaHOBUTH 250 MII/T.

Bumnen — 11e KOMIUIEKCHUN MPUPOAHO-CUHTETUUHHUH MpenapaT KOHTAaKTHO-CUCTEMHOT Jii Jyis
00poOKM HACiHHS Ta BEreTYIOUMX POCIWH, BUPOOHUMK Kommanis «Jommua» (Ykpaina). Ckiajg
npenapaty: 6araroaromui ciiupt (300 1/71), TyminoBi kucnotH (30 1/1), kapooHosi kucnotu (3,0 1/7).
Hopwma Butpatu mist mepeamnociBHOi 00pooOku coi 0,5 Kr/T.

3a pe3yibTaramMul JOCTIHKEHh BCTAHOBIIEHO, 110 Tipy ciBOi 30 KBITHS 3aCTOCYBaHHS PETYIIATOPIB
POCTY CIPUSLIO 30UTBIICHHIO CXOXKOCTI HACIHHSI TIO BiZIHOIICHHIO JIO KOHTPOJIBHOTO BapiaHTy Ha 5,5-6,0 %,
npu ciBoi 10 TpaBHs — Ha 3,2-3,7 %. B cepennbomy 3a ciBOu 30 TpaBHS MOJIBbOBA CXOXKICTh HACIHHS COT
Oyna Buwioro i1 cknanana 92,0 %, Toai sk npu cis6i 10 TpaBHs BoHa 3HU3MIIACK 110 83,8 %.

BucoTa 1 Maca pociuH COi 3HAYHOKO MIpOIO 3aJieXarTh Bij CTPOKIB CiBOW, COPTY, TPYHTOBO-
KIIIMaTHYHUX YMOB. Bimomo, mo 3acToCyBaHHS peryisTOpiB poCTy 3abe3mnedye Kpaliuid PO3BHUTOK
KOpeHeBol cuctemu, (HOpMyBaHHA OUTBIIOI BHCOTH POCIWH, IUIOINII JHCTKOBOI MOBEPXHI 1 POCTY
IHIWBIAyanbHOI TMPOJAYKTHBHOCTI pPOCIHH. TOMy B CBOIX OCHIDKEHHSX MH BH3HAYAId BIUIHUB
BKa3aHUX EJIEMEHTIB TEXHOJIOTi] BUPOIIYBaHHS COi Ha Taki O10METPUYHI MMOKa3HUKH SK BUCOTA, Maca
POCIIHH Ta TUIOIIA JIUCTSI.

BcranoBneno, mo BucoTa pociuH y ¢a3i HAIMBY HaciHHA ckiazama 92,3-113,0 cm. 3a
MIEPIIIOTO CTPOKY CiBOM POCIMHM Maji OiNBINY BHCOTY — B cepenHpomy 111,2 cM, mepeHeceHHs CiBOM
Ha IpyTuil cTpoK 00yMoBWIIO ii 3HMKeHHS Ha 18 cM, mo ckinano 16 %.

Perynstopu pocty Oymu Oimbin edextuBHEME TIpu ciBOi 30 KBITHS, 1€ TPHUPICT BHUCOTH
pPOCIIMH IO BiHOWICHHIO IO KOHTPOJIO TpU BUKOpHCTaHHI Bummnena cranoBuB — 3,8 cm, mpu
BukopuctanHi Berectuma — 2,2 cm. [Ipu ciB6i 10 TpaBHs nuine o6poOka HaciHHS Bummenom mana
MO3UTUBHHI BIUIUB HAa BUCOTY POCIHH, SIKa MiJBHUIYBaTach BiIHOCHO KOHTPOIIO Ha 2,5 cM.

Maca pocnuH y (ha3i HanuBy HaciHHS ckianana — 58,4-68,7 r. Ilepenecenns ciBou 3 30 KBIiTHA
Ha 10 TpaBHS 00yMOBMIJIO 3MEHIIIEHHS MacH POCIWH B cepenHboMy Bim 67,1 mo 59,0 r. Haiibinpmra
Maca pociiH 0y3a 3a I cTpoky ciBOM 1 BHKOPUCTaHHI perynsaTopy pocty Bummen — 68,7 r, mo Oinblie
BiJTHOCHO KOHTpPOJIIO Ha 3,0 T.

Binpma mwioma muctsa Oyia 3a 1 cTtpoky ciBOu B cepennbomy — 870 cm?, 3a Il cTpoky BoHa
cranoBuna 736 cm?, mo Menmie Ha 134 ¢cm?, a60 15,4%. 3 perynsTopiB pocTy, 10 BUBYAIUCH OUIbIIHI
IPUPICT MIOLIi ITMCTSA 10 KOHTPOIK BiAMIYeHO NpM BUKOpHMCTaHHI Bumneny — 39 cm? (3a I ctpoky
ciB6u) i 25 cm? (3a Il cTpoky ciBom).

BaxaMBUM NOKa3HUKOM €(QEKTUBHOCTI €JIEMEHTIB TEXHOJIOTil BUPOIIYyBaHHS € BIUIMB iX Ha
PO3BUTOK a30Tdikcyrounx Oakrepiit. JlocmipkeHHIMU 0araThbOX BUCHHUX JOBEJCHO, IO PEryJISTOPH
POCTY MalOTh MO3UTHBHUK BIUIMB Ha (JOPMYBaHHs PO3MipiB KOPEHEBOI CUCTEMH COi, OTKE BiJI I[LOTO
MOBHMHHA 301JbIIYBAaTUCh KUTBKICTh 1 Maca OynbOodok. Tomy mu migpaxyBanu OynbOOukd B mIapi
pyaTy 0-20 cMm B cepenHboMy Ha pociuHy. KinbkicTh Oyns0040k y (a3i HaluMBY HaciHHS Oyra B
mexax 32,9-50,1 mr. HaiiGinemma ix uucenbHicTh Oyna mpu ciBOi 30 kBiTHA 1 0OpoOIi HaciHHA
Bummnenom — 50,1 mt., mro OinbIre, HiXK y KOHTpouti — Ha 8,7 wt., a6o 21,0 %. IIpu 0OpoO1ti HaciHHS
BerectumoM nprbaBka 10 KOHTPOJIIO OyJia MEHIIO 1 ckiaaaia 4,3 wmr., ado 10,4 %.

[Tpu ciB6i 10 TpaBHS ePEKTHBHICTH PETYISATOPIB POCTY Oyiia HU3BKOK, HAPaXOBYBaIoCh 32,9-
34,5 mr. 0ynp0040K, Y KOHTpOJi — 33,4 1T,

B cepennpomy mpu ciBOi 30 KBiTHS KUIBKICTE OyJI00490K cTaHOBHIIA 45,7 MIT., TOMAI K TpH
ciB6i 10 TpaBHS BOHA 3HW3MIACH 10 33,6 mT., 200 Ha 26,5%.

Binomo, 1o cTpoku ciBOM 1 peryasiTopu pocTy BIUIMBAIOTh HAa EIEMEHTH CTPYKTYPH BPOXKaIo.
JocipkeHHsIMA BCTAHOBJICHO, IO KUTBKICTh 0001B B OibIIil Mipi 3aexaia BiJ cTpokiB ciBou. [Ipu
nepeHeceHHI CTPOKIB 3 MEPIIOro Ha APYIHA KUIBKICTh 000iB 3HIKYBalach B cepeqHboMYy Bix 32,2 110
28,8 mr., abo Ha 10,5%. Perynsarop pocty Bummen 3abe3neunB HaWOUIbIIY KiIbKICTH 000iB 3a 1
CTpOKY ciBOU — 33,6 wT., npotu 31,4 mwr. y KoHTpObHOMY BapiaHTi. 3a Il cTpoky ciBOM e(eKTHBHICTb
npenapatis Oyja MaJlo BUpa)XeHa, KiIbKicTb 000iB Oyia B Mexax 27,6-29,5 .

Bucora npukpimienns HwxHb0ro 000y mpu ciB6i 30 kBiTHS ckinagana 15,0-15,4 oM, npu ciBoi
10 tpaBus — 13,1-13,5 cm. Perynsaropm pocty He Maid JOCTOBIPHOTO BIUIMBY Ha BHCOTY
MPUKPITUICHHS HIDKHBOTO 000a.

Maca HaciHHS 3 POCIHHH 3a IEpIIOro CTPOKy ciBOM cranoBmia 5,11-5,38 r, 3a mpyroro
cTpoky — 4,96-5,19 r. BinrepminyBanus ctpoky ciBOou 3 30 kBiTHS Ha 10 TpaBHA NMPHU3BOAMIO IO
3MCHIIICHHS MacH HaciHHA B cepeanbomMy Ha 0,19 T, mo ckinagae 3,6 %.
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3acToCyBaHHS PETYJSATOPIB POCTy 30UTBIIYBAlI0 Macy HACiHHS BIJHOCHO KOHTPOIIIO 3a
MepIoro cTpoky cisbu Ha 0,26-0,27 1, 32 apyroro crpoky — Ha 0,17-0,23 r.

Haii6inemry BpoxaitHicTh 3abesmeuye ciBba 30 kBiTHA 1 00poOKka HACIiHHS mpemapaToM
Bumnen — 2,32 1/ra.

[pu ciB6i 30 kBiTHS 3acTOCYBaHHs BerectuMy cripusiio oTpuMaHHIO pubaBku Bposkaro 0,14
T/ra, pu BUKopucTaHHi Bummneny — 0,21 1/ra. 3a ciBOu 10 TpaBHS €QEKTUBHICTb PEryJIsTOPIB POCTY
Oyna menmoro. Tak, y BapianTti 3 Berectumom mpubaBka Bpoxaro ckianaia 0,10 T/ra, y BapiaHTi 3
Bumnenom — 0,15 1/ra.

BucnoBku. Haii0inpima BpokaifHICTh CEPEIHBOCTHTIIOTO COPTY coi Pomarika oTprMana mpu
ciB61 30 kBiTH: i 00poOLi HaCIHHS peryasTopoM pocTy Bummen — 2,32 T1/ra. [lepenecenns cisou 3 [ Ha
II cTpox 00YMOBHIIO 3HMXKEHHSI BpOKaiiHOCTI B cepequbomy Ha 0,22 1/ra, abo 10%. EdextuBnicts aii
perynaropiB pocty Oyia Outbmoro npu ciBOi coi 30 kBiTHa. Tak, mpubaBka Bpoxaro 30 KBITHs mpu
3actocyBaHHI Berectumy i Bumneny cranosuna 0,14 1 0,21 1/ra, Toxi sik mpu ciB6i 10 tpasas — 0,10 i
0,15 T/ra BiAmOBiAHO.
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MEDICINE

THEORETICAL ANALYSIS OF CHINA'S ACTIVITIES IN
THE WORLD HEALTH ORGANIZATION AS A CATEGORY
OF HEALTH DIPLOMACY

Huang Kunpeng, graduate student, Belarusian State University, Minsk

Abstract. Entering the 21st world, “peace” and “development” are the themes of the new century.
“Globalization” has become the mainstream trend. Human beings are more and more like a “global
village”. While developing the economy, human beings also face a series of health. problem. With the
prevalence of large-scale trans-regional infectious diseases such as atypical pneumonia (SARS), avian
flu, mad cow disease, foot-and-mouth disease, Ebola, and Middle East respiratory syndrome,
countries are unable to protect themselves, and health issues have become a global hot issue. The
diplomacy of the society around the health center has also attracted much attention. It has set off a
round of diplomatic enthusiasm. China’s activities in the World Health Organization are part Of
China’s health diplomacy and are also attracting attention.

Keywords: China; health diplomacy; theoretical analysis.

1. Definition of health diplomacy

The concept of medical diplomacy includes the definition of the two terms of health and diplomacy.
Health mainly refers to medical health and cures people. Therefore, health diplomacy is also called "healthy
diplomacy" in the study of some scholars. Medical diplomacy, etc. The theme of health diplomacy is related
to health. Foreign scholars define it as a political activity that can enhance the health of the country and other
countries while maintaining and improving international relations. Some scholars define it as a form of state
and non-state actors. The interaction and negotiation process regarding global health collective response;
Susan J. Blumenthal and Elise Schlissel pointed out that health diplomacy plays a role in expanding political
participation, arguing that “health diplomacy has established a link between governments and the private
sector and coordinated the participation of non-governmental organizations. Improving public health. British
diplomat Sadao Yi said in the "Guide to Diplomatic Practice™ that diplomacy is the use of intelligence and
tact to deal with the official relations between the governments of independent countries, referring to the use
of peaceful means to deal with matters between countries. Scholar Jin Jiyong interprets the attributes of
public goods and defines health diplomacy as “public health diplomacy”, which refers to a global
governance action taken by various actors to solve public health security issues. The definition of
"Introduction to Diplomacy" edited by Lu Yi et al. "Diplomatic is based on the sovereign state, through the
official acts of the institutions and personnel that formally represent the state, using negotiations,
negotiations and other peaceful means to exercise sovereignty to deal with State relations and participation in
state affairs are the means by which a country can safeguard its own interests and implement foreign
policies. Even so, the commonalities in the definition of diplomacy can be summarized as follows: the
sovereign state is adopted by peaceful means and guided by policy. High is a reflection of internal affairs.

In recent years, with the development of the country's foreign relations, the scope of
diplomacy has expanded, in short, such as "economic diplomacy,” "military diplomacy,” "cultural
diplomacy," "civil diplomacy," "environmental diplomacy," "Health diplomacy", etc., the definition of
accurate meaning should be "economic foreign exchanges"”, "military foreign exchanges"”, "cultural
foreign exchanges", etc. Therefore, in accordance with the previous definition, health diplomacy can
be defined as the sovereign state through the diplomatic and health departments, etc. Organs and
individuals representing the state, using peaceful means such as negotiation to resolve diplomatic
activities involving transnational health issues, are an important means of safeguarding the health
interests of their citizens and implementing foreign health policies.

However, in today's era of globalization, the world is more like a global village. "Health
diplomacy" has also been endowed with deep connotations. The pandemic of transnational infectious
diseases has caused countries to re-examine the meaning of diplomacy. Therefore, the definition of the
tradition of health diplomacy is narrowly defined. The broad-based health diplomacy is not defined
from the perspective of a single sovereign state. After the first International Health Conference in
1851, international academic circles began to research on "international health” and "global health".
Since the 1990s, research on "global health™ has arisen.
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In summary, health diplomacy in a broad sense can be summarized as follows: national actors
are the mainstays, supplemented by non-state actors, and actions such as cooperative governance and
negotiation to solve global health problems are aimed at improving global health, but At the same
time, it is added as a political, economic or moral benefit. China's activities in the World Health
Organization fall into the category of general health diplomacy. Generalized health diplomacy exists
in countries and countries, countries and international organizations, countries and individuals.

2. The origin and development of health diplomacy

Although the concept of health diplomacy was known to the world later, it has long existed in
the international community. As a consideration of national interests and a supplement to diplomacy,
on July 23, 1851, 12 European countries held the first international health conference in Paris in
response to cholera, plague and other diseases, which are generally considered to be health diplomacy.
Start. In 1903, the European countries signed the International Sanitary Regulations (ISR), marking
the opening of contemporary global health mechanisms.

In response to the black death in Europe in the mid-14th century, some port cities in Italy began a
40-day embargo on foreign ships, and in 1377 established the Quarantine (Italian, 40 days) system. That is,
40 days of isolation from people suspected of being infected in an epidemic area. However, these measures
are based on ignorance and fear of some infectious diseases, and are intended to limit people from infected
areas to specific areas, which is not conducive to trade between countries. On July 23, 1851, in response to
the European pandemic of cholera, plague and yellow fever, under the initiative of France, 12 European
countries held the first international health conference in Paris to discuss the establishment of epidemic
prevention areas. After the cooperation, a total of 10 international health conferences were held from 1851
to the end of the 19th century, and eight agreements or conventions were reached. However, due to the
consideration of their own interests, each country lacks international restraint and transnational infection.
The prevention and treatment of the disease has had little effect.

To overcome this problem, European countries continued to hold international health conferences,
held seven international health conferences between 1892 and 1902, and reached and signed the
International Sanitary Regulations (ISR) in 1903. This marks the opening of contemporary global health
mechanisms. Therefore, in the early 20th century, health diplomacy was no longer confined to European
countries and began to move toward globalization. In 1902, after the American countries held a collective
meeting in Washington, the International Sanitary Bureau was established. This means that the first
permanent multilateral public health agency was born, which is limited to the Americas, and has been
renamed the Pan American Sanitary Bureau (PASB) and the Pan American Health Organization (PAHO).
its members are the United States. In 1907, at the initiative of the French government, most European
countries that concluded the "International Health Convention" at the end of the 19th century and a few
countries in other continents convened an international public health conference and adopted the "Roman
Agreement on the Establishment of an International Public Health Office". Established the International
Bureau of Public Health (Office International d'Hygiene Publique, OHIP, 1907-1948) and has a permanent
secretariat and a committee of senior public health officers from each member state. The establishment of
the Public Health Bureau broke through regional restrictions and became the first permanent international
health organization in the world. It has grown from 60 member states (Belgium, Britain, Egypt, France,
Brazil, Italy, the Netherlands, Portugal, Russia, Spain, Switzerland, the United States) to 60 member states.
After the Second World War, China and Brazil proposed the establishment of the World Health
Organization (WHO), which can only be gradually replaced.

In addition, the war has also promoted the development of health diplomacy. International
Committee of the Red Cross (1863), the League of Nations' Health Organization (LNHO), United
Nations Reliefs and Rehabilitation, established in 1943 Administration (UNRRA), the establishment
of the World Health Organization in 1945 as a landmark event.

At the same time, the Rockefeller Foundation, 1913, International Federation of Red Crescent
Societies 1919, Medecins Sans Frontiers — MSF, 1999, The Global Alliance for Vaccines and
Immunization, GAVI, 1999, these NGOs effectively compensated for intergovernmental health.
Insufficient organization.

In the 21st century, the international community has set off a wave of health diplomacy. In
September 2000, the UN Summit adopted the Millennium Development Goals in the United Nations
Millennium Declaration to combine health with development and poverty eradication, and gradually
became the main topic of health diplomacy. The revised IHR was adopted at the World Health Assembly
(WHA) in 2005, becoming the most binding global health governance mechanism. In the same year, WHO
convened the Global Health Conference and adopted the ‘“Promoting Health Charter”, calling on all

http://ws-conference.com/ October 2019 43



International Trends in Science and Technology

countries to pay attention to the national health level and to improve the health of the nationals into the
development outline. On March 20, 2007, the "Oslo Ministerial Declaration - Global Health: Current
Urgent Foreign Policy Issues” was issued, stating that "Every country should consider the impact on health
as a key factor when considering major foreign policies and development strategies. Factors." The World
Health Organization adopted the Protocol to Eliminate Illicit Trade in Tobacco Products in 2012.

In addition, APEC and G7 also include health issues. “The Global Fund to Fight AIDS,
Tuberculosis, Malaria, 2000; The Bill & Melinda Gates Foundation, 2000, etc., gradually improve the
global health diplomacy system, as health issues increase in international political status, government
officials at all levels and health issues Other actors of interest, on many occasions, conducted
extensive negotiations on issues in the health field, incorporated health issues into national diplomatic
agendas, and promoted the rise of health diplomacy.

3. The new characteristics of health diplomacy under global governance

In the new century, the wave of globalization has blurred the traditional national boundaries in
the field of health and health, weakened national capabilities, highlighted the common responsibilities
of countries, and brought new features to health diplomacy:

First of all, the behavior of health diplomacy is no longer confined to the state. The power of
international organizations has increased its influence in today's international society. After the
establishment of the WHO, it became the world's largest intergovernmental organization for health
governance, and also became a sovereign state and non-government. The organization is negotiating,
the largest stage of cooperation, and the health system it has adopted has made the global health
governance system more institutionalized and systematized.

Second: the way health diplomacy is carried out is more flexible. Under global health governance,
in order to solve a specific health problem, there may be unilateral diplomacy or bilateral diplomacy. Two
countries or regions can exchange and cooperate to solve a certain health problem; multilateral diplomacy
can also be conducted, for example, in the world. In the Health Assembly (WHA), negotiations or health
cooperation with countries. Of course, no matter which kind of diplomatic method, the agreements reached
can be determined by specific circumstances, and not all agreements are mandatory and flexible.

Finally, the health diplomacy systems of various countries have become more and more perfect.
The two important tasks of global health governance are to promote health development and maintain
health and safety. Under different national conditions and national interests, how to carry out health
diplomacy has become an important part of foreign policy. Some countries have set up health management
departments and foreign aid agencies in their diplomatic departments, specializing in health diplomacy, and
at the same time training professional health diplomats to carry out health diplomacy.

In summary, the content of health diplomacy under globalization is increasingly rich, the
diplomatic subjects are no longer confined to the state, the level of health diplomacy activities is also
enriched, the health diplomacy mode is more flexible, and the health diplomacy system is becoming
more and more perfect.
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MMATOMOP®OJIOTTYHI ITPOSIBU YV MIAPAX CITKIBKH
YEPE3 IBOXTUKHEBHI1 ONTIOITHWA BILJIMB 3
MOJAJBIIOI0 YOTUPLOXTUKHEBOIO BIZIMIHOIO B
EKCIIEPUMEHTI

Hanvmos E. B., Kosanuwmun O. A., @ik B. b., Ilooonwk M. B., Kpuexo IO. A.
Jlvsiscokuil HayioHanbHutl MeouyHul yHigepcumem imeni JJanuna I anuyvroeo,
Kageopa Hopmanvroi anamomii, m. JIvsie, Yxpaina

Abstract. In the work we present, the aim was to study the pathomorphological manifestations of
angio- and neuroretinal pathology as a result of chronic exposure to therapeutic doses of opioid
analgesics. This goal was achieved by using a histological retinal imaging technique. Histological
preparations were prepared according to the conventional method using the dyes hematoxylin, eosin,
and (azan) according to the method of Heidenhain.

The results of the study in the future will allow us to form a pathomorphological base that can be used
for comparative characterization. Concerning the dynamics of the growth of pathomorphological
changes in the retinal layers during the short-term and long-term exposure to small doses of opioids.
The above will further develop methods for the optimal correction of angio and neuroretinal
pathology resulting from opioid exposure.

Keywords: opioid, retina, rat, early term, correction.

Pesynpraty craTi BiANOBIAAIOTH IUIAHY HAyKOBUX JOCTIIKEHb JIBBIBCHKOTO HAIiOHAIBHOTO
MEIUYHOrO yHiBepcuteTy imeHi Jlanwmna ['amumbkoro i € 4acTWHOI HAyKOBO-IOCIHIIHOI TeMH Kadeapu
HOpMaITbHOT aHaTtoMmii «CTPYKTypHA OpraHisarlis, aHTi0apXiTeKTOHIKM Ta aHTPOIIOMETPHYHI OCOOIHMBOCTI
OpraHiB y BHYTpIIIHRO Ta T03ayTPOOHOMY IIepioiaX PO3BUTKY, 32 YMOB €K30- Ta CHIONATOICHHX
(axropi» (Homep neprxpeectpariii 0115000004 1), sika BukoHyeThest Bripogork 2015-2019 pp.

Beryn. HekoHTposbOBaHE BXKUBAHHS IICMXOTPOIIHUX, CHJIBHOMIFOUMX Ta  OMIOIIHUX
npenapatis 6e3 MEJUYHOr0 MPU3HAYCHHS 1 Hajalll € akTyaJbHOIO IpolsemMoro cycminbeTsa [1, 2]. ¥V
HAYKOBUX BITUM3HSHUX Ta 3apyODKHHMX JDKEpelax BHUCBITIIIOETbCA HpOONEMaTHKa, IO CTOCYETHCS
HACJIiJIKiB TAaTOMOP(OJIOTIYHUX Ta MATOOI0XIMIYHMX 3MiH HETaTUBHOTO BIUIMBY TOKCHYHOTO €(EKTY B
MpOIIeci IOBrOTPUBAJIOTO BXKWBAHHS HAPKOTUYHUX ITpenapaTiB pi3HOTO MOXOKEeHHS [3, 4].

VY ¢daxoBuX HayKOBHX MyOJiKallisiX BUCBITIIOIOTHCS JaHi MO0 MATOMOPQOIOTIYHHX 3MiH Y
psAl OpraHiB Ta CHCTEM Ha TJIi omioimHoro BIUIMBY [5 — 11] i, 30kpemMa 3MIHU CTPYKTYp, IO
CTOCYIOThCS opraHa 3opy [12 — 17] ame i moci 3amuImaeTsCsi HE3'sICOBAHUM psifl MHTaHb, IO
CTOCYIOTBCSI TIPOSIBIB OIIOITHOI aHrio- Ta HEWpOpeTHMHOMAaTii HpM Kopekdii. 30kpema 00 KiHIL
HE3’sICOBAaHUM JIMIIAETHCS MUTAHHS IUIAaBHOCTI HAPOCTaHHSA 1 TIIMOMHM aHTio- Ta HEWpOpeTHHOMNATIiH
[18, 19] Ta mposiBM y mapax CiTKiBKH Ha paHHIX TEpMiHAX BiIMiHH OITiOiTHOTO aHAIBI€THKA.

[TizcymoByrouM BHIlle3a3HAUEHE, BBAXKAEMO, 110 JaHE JOCIIPKEHHS € aKTyaJbHUM SIK 3 TOUKH
30py eKCIIEPUMEHTAIbHOT MOP(OJIOrii, TaK 1 3 TOYKH 30py MPAKTHUHOI 0 TaIbMOJIOTII.

Marepiann Ta MeToau AOCHIMKeHHs. MatepiaoM AOCTIDKEHHS CIYTyBaJli CTaTeBO 3piii,
nrypu—camii minii “Wistar”, B kinbkocti 15- Ti TBapuH, Macoro 160 T, Bikom 4,5 MicsmiB. TBapuHam
NPOBOAMIM 1H €KLiT mpenapaTy HaIOy]iH 10M’430B0, MIOACHHO 1 pa3 Ha 100y B OHOMY IPOMIXKY dacy
(10-11 roauua panky) Brpojgosx 14 mi6. I[TouatkoBa 103a HaIOY(iHY BIPOIOBXK MEPIIHX 2 — X THKHIB
cranoBmia 0,212 mr/kr. Takum YUHOM, CTBOPIOBAIT YMOBH XPOHIYHOTO OMioiqHOTr0 BIUUBY [20].

TrapuHu noziNeHi Ha 2 rpynH. 1- a Tpyna TBapuH OTpUMYyBasia HAIOY(iH mpoTsroM 14 mio 3
HACTYIIHUM 3a00poM Marepiaily IOCHiuKeHHS (KiHeub 6 THXKHS €KCIIEPUMEHTAIBHOTO OMiOiJHOTO
BIUIMBY); 2- a TpyIla KOHTPOJIbHA, KA MpoTsaroM 14 ai6 otpumyBana in’ekuii (i310JI0TT4YHOTO PO3UYNHY
JIOM’513¢BO B OAHOMY NpoMiKKy 4yacy (10 — 11 roguna panky). Yci TBapuHH 3HAXOIWINCh B yMOBax
BiBapiro i po0oTa, MmO CTOCyBamacsi INHTaHb YTPUMaHHs, JOTJSIY, MapKyBaHHS Ta BCi 1HIN
MaHIIMyJISAIIT POBOJUIIMCS 13 JIOTPUMAHHSIM TOJOXKEHb “‘C€BpOINEHChKOT KOHBEHIII TPO 3aXUCT
XpeOETHUX TBApHWH, SIKI BUKOPHUCTOBYIOTHCS ISl €KCIIEPUMEHTATbHUX Ta IHIINX HAYKOBHX IIUTCH”
[Ctpas30ypr, 1985], “3aranbHuX €TWYHMX NPUHLMUIIB EKCIICPUMEHTIB Ha TBapHHAX~, YXBaJICHUX
[epmmm Hamionansaum koHrpecom 3 6ioetuku [Kuis, 2001], 3akony Ykpainu Ne 3447 — IV «IIpo
3aXUCT TBApUH BiJ )KOPCTOKOTO MOBOKeHHs». Komiciero 3 Gioetnku JIbBIBCHKOTO HAIliOHAIBHOTO
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MEINYHOTO YHiBepcuTeTy imeHi JlaHmma ["amuIpkoro BCTaHOBJIEHO, IO TIPOBEACHI HAYKOBI
JIOCITIPKEHHS BiIOBIIAIOTh ETHYHUM BuMoram 3rigao Hakazsy MO3 Ykpaiau Ne 231 Big 01. 11. 2000
poky (mpotokom Ne 10 Bim 26.12. 2011poky), (mpotokon Ne2 Bixm 20 mororo 2012 poky). Ilepen
NPOBEIEHHAM 3a00py TPIKUTTEBO MaTepially TBapuH MPHUCUIUBLIM BHYTPIIIHHOOYCPEBUHHUM
BBEACHHSIM TIOMEHTANy HATpiro (3 po3paxyHky 25 mr/lkr). SIk marepian Aisi MIKpOCTPYKTYPHOTO
JOCHIDKEHHSI BUKOPHCTAIM OYHI s0MyKa IIypiB OTpHMaHi METOJOM IIOCMEPTHOI eHyKIeamii 3
MONAJBIINM  BpaxyBaHHSAM 30epexeHHs TomorpadigHoro CHiBBIOHOIIEHHS OOOJOHOK  OKa.
BurotoBisii  TicTONOTIYHI 3pi3W TOBHIMHOIO 5 — 7 MKM. [icTonoriudi mpemapaTe TOTyBalu 3a
3araJbHONPUIHATOI0 METOIMKOIO 3 BUKOPHUCTAHHAM OapBHHKA I'€MAaTOKCHIIIHY, €O3MHY Ta a3aHy 3a
meronoMm [aiimenraiina [21]. MikpockomiuHi JocmigkeHHs Ta ¢ororpadyBaHHsS NOpenapartis
3MIMCHIOBAJIH 32 TOTIOMOT0or0 Mikpockorma MBI — 1 i mudpoum ¢oroamnaparom Nicon D 3100.

Pe3yabTaTu gociimkens. Uepes MIICTh THXKHIB EKCTICPUMEHTY B IIYPiB, SKAM BIPOZOBXK JIBOX
TIDKHIB BBOJIMITM OITIOiJ, a 3TOZIOM BIIPOJIOBX YOTHPHOX TIDKHIB BBEICHHS OmMioiqy Oyio BigMiHEHO
mirmeHTHH# emiTtenid (I), Sk 1 B KOHTPOJNBHIN Tpymi TBapwH, OyB TMpPEACTaBICHUA BHUAOBKESHUMH
KIITHUHAMH, SKi CBOEIO TIOB3/IOBKHBOIO BICCIO PO3TAIIOBYIOTHCS TapajeibHO 10 0azaisHOI MeMOpaHH i
MIIHO 3’€/IHaHI 3 OCTaHHKOM. Spa OLIBIIOCTI EMITENMONUTIB OBaNBHI a00 OKpYIJIi, pH 3adapOyBaHHI
a3aHOM — POKEBO - YEPBOHOTO KOJHOPY, UTOIIa3Ma TIOMIpHO aruaAo(iIbHa, BY3bKa, CIpo - (i0JIETOBOTO
KOJILOpY. Y AUBSHIL CITKIBKH, sIKa TIPWISTae JO 3y04acTol JiHil, BUSBJICHO CHITEIIIOIMTH, IIUTOILIA3Ma
SKAX HAOpSKIIa, HEPIBHOMIPHO 3€pHUCTA (3epHUCTA MUCTpo(is), emo MpocBiTieHa. apa Takux KITHH
nepeBaXHO 30epeXkeHi, BIATHCHYTI J0 0a3ajbHOrO TOMIOca KITWHW. ba3anpHa MemOpaHa IIiTicHA,
OJTHOpiTHA, cllabKo3abapBiIeHa Y TOyOHiA KOIip.

VY dotocencopHomy mapi (II) mpucyTHI AINSHKH A€ CIOCTEPIracTbcsi TPAHCHO3UIIS sIIEp
(hoTOCEHCOPHHMX HEWPOHIB. B OkpeMux HiISHKAaX IUTOIUIA3MATHYHI BUPOCTH (POTOCEHCOPHUX KIIITHH
JeKaTh HEUIJIBHO, PO3PIIKEHO, CIIOCTEPIracThCsl BKOPOYEHHS, a MICISIMH pYHHYBaHHs 30BHINIHIX
IUISTHOK  oTopernenTopiB. Mexa MK 30BHINIHIMH Ta BHYTPIIIHIMH iISHKaMu (OTOpPEHEHTOPiB
HEYiTKa, 5K IIe TIOKa3aHo Ha puc. 1, 2.

Puc. 1. Cimxigka wypa 3a ymos 080MuiCHe8020 86e0eHHs ONi0i0y 3 NOOANLUIOI0 YOMUPUMUICHEBOTO
tl020 8iOMiHOM. 3ab6. cemamoxcuninom ma eozurom 36.: x 400.
1 — npoceimnenns ocHo8HOI peuo8UHU 2aH2TTIOHAPHO20 WAPY,

2 — npoceimneHHsi HepBOBOIOKHUCHO20 WaApY, 3— pO3WUpena 6ena ma He3HaYHUUl HAOPAK CMIHKU
apmepii; 4 — nikHOMuyHi A0pa KIiMuH HYMPIUHbLO20 A0EPHO20 Wapy,; 5 — nepemiujeHis soep
(omoceHcopHUX HEUPOHIE Y Wap NAIU4oK i KOIOOUOK, 6 - nepemiujents A0ep KiimuH 6Hympiuunb020
0epH020 Wapy y 306HIWHIN CIMYacmutl wap.

CrpykTypa 30BHiNHBOTO morpannyaoro mapy (I11) 30epekenHa. Y 30BHINIHLOMY sIEPHOMY IHapi
(IV) mpucyTHI AUTSTHKH JIe CTIOCTEPIratoThCs S/Ipa HENPaBUIBHOI POPMH, IHKOIHM — MIKHOTHYHI. B okpemux
MICIPIX MDK SiIpaMH 3’ SIBJISIOTBCS 3HAUHI MPOMDKKH. 3yCTPiYaroThCs OUISTHKH, Ha SIKUX CIIOCTEpiraeThbest
nepeMileHHs siaep GOTOpeLenTOPHUX KIIITHH Yy (POTOCEHCOPHHI LIap, Pille Y 30BHIIIHIN ciTYacTHi map.
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Puc. 2. Cimxiexka wypa 3a yMos 060MuiCHe8020 86€0eH s ORIy 3 NOOANLUIOI0 YOMUPUMUICHEEOTO
11020 6iOMiHo0. 3a0. cemamokcuninom ma eos3urom. 36.: x 1000.
1 — npoceimnennss 0cHo8HOI peuosuHU 2aneTiOHaAPHO20 wapy,; 2 — 6aKYONI3ayis YUMoniasmu
AMAKPUHOBUX KTITNUH.

B oxpemux minsiHKax 30BHILIHIN SACPHUN IIap HEPIBHOMIPHO HAOPSAKINM, PI3KO BIIMHAETHCS Y
30BHIIIHIN ciTyacTuii map. BHyTpilmHIN sAEpHUN map Aenio BUTHYTUH, CTOHIIEHUH, SIK 11€ BUJHO Ha
puc. 3, 4, 5. Y 3oBHimHIA ciTyactuii map (V) mnepemimyroTscsi siapa (OTOCEHCOPHUX KIITHH.
MicisiMi y 30BHIIIHBOMY CiTYACTOMY IIapi TPAIUISIOTHCS sIpa KIITHH BHYTPIIIHBOTO SAEPHOTO
mapy, siKi 1H0/1 IepeMiLIyIOThCs JO 30BHILIHBOTO SAEPHOTO APy i PO3TALIOBYIOTHCS OPAL 3 SIAPAMU
(hOTOCEHCOPHHUX KIIITHH, SIK L€ TIOKa3aHOo Ha puc. 6.

" \ . ot N ¥ ‘
AR AN TNy T T
Puc. 3. Cimxigka wyypa 3a ymos 080mudicHe8020 86e0ents Onioidy 3 nOOAIbULIOI0 YOMUPUNUNCHEBGOTO
ti020 6iominoro. 3ab. eemamoxcuninom ma eozurom. 30.: x 1000.
1 — nepisHomipHe po3uwiupens 3068HIUHLO2O SIOEPHO20 Wapy,; 2 — nepemiujeHs soep Kiimun
BHYMPIUHBLO2O SI0EPHO20 WAPY 8 308HIWHIL CIMYACTULL Wap.

Puc. 4. Cimxiska wypa 3a ymos 080mudicHe8020 86e0eHH s ONioidy 3 NOOATLULOI YOMUPUMUNICHEBOH)
020 8iominorw. 3ab. azanom. 36. x 1000.
1- 30invuenns giocmani Misie 20pamu 306HIUHBO20 MA HYMPIUHBLO2O S0EPHO20 wiapie; 2 —
BAKYONI3AYIA YUMONAAZMU OINOJAPHUX KAIMUH, 3 — NPOCEIMICHHSA OCHOBHOI pe4OBUHU 308HIUHbOCO
cimuyacmozo wapy.
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Puc. 5. Cimxieka wjypa 3a ymMo6 080mudicHe8020 66e0eHHs 0Nioidy 3 NOOANLULOIO YOMUPUMUICHEBOIO
oo iominorw. 3ab. azanom. 36. x 1000.
1 — 36inbwennn giocmanel mMixxe A0pamu 308HIUHLO20 A0EPHO20 Wapy, 2 — 8aKyoIi3ayis YUMONIA3MU
OINONAPHUX MA AMAKPUHOBUX KILIMUH.

o ; Dpat
Puc. 6. Cimxigka wypa 3a ymos 060MuiCHe8020 86€0eH s ONI0I0Y 3 NOOANLUIOIO YOMUPUMUICHEEOTO
11020 8iOMiHOW. 3a6. cemamoxcuninom ma eozurnom. 30. x 1000.
1 — npoceimaenns yumonnazmu OinoaspHUX Kaimun, 2 — 30i1bUuleH s BIOCMAHI MIJNC AOPAMU KTIMUH
BHYMPIUHBLO20 A0EPHO20 Wapy, 3 — nepemiugents a0ep OInoAapHux KiimuH ma soep omoceHCcopHux
KAImuH y 308HIWHIN cimyuacmutl wap.

Crpykrypa BHyTpilmHbOrO saepHoro mapy (VI) 30epekena. Slapa HEpBOBHX KINTHH, IO
pO3MillleHi Yy [bOMYy MIapi HEOJHAKOBOI (OpMH Ta PO3MIpiB, po3MillleHi y Jekinpka psmi. [Ipote
CIIOCTEPIraeThCsl TIPOCBITIICHHS IIUTOIUIa3MH JISIKUX KITITHH BHYTPIIIHBOTO siziepHOro Imapy. [ToomuHoki
CY/IMHH, SIKi PO3MILIYIOTBCSL Ha MEXI BHYTPILIHBOIO SIAEPHOTO Ta 30BHIIHBOIO CITYACTOrO LIApiB, MAIOTh
HE3HayHO 30UIBILIEHI MPOCBITH, MICTATh HOMIPHY KibKicTh KpoBi. OCHOBHa pPEUOBHHA BHYTPILIHHOIO
STIEPHOTO TIapy MPOCBITIeHa, HAOPSKIA. Y TaKHUX JUISHKAX 3 SBISIOTHCS MPOMDKKH MK KIITHHAMH. Slipa
AMaKpUHOBUX KIITUH 3aHypIOIOThCS Yy BHYTPIIIHINA ciTyacTuii mmap. JocuTh dacto siapa KITHH
BHYTPIIIHBOTO SJIEPHOTO APy MEPEMINYIOThCS Y 30BHIIIHIA CITYaCTHH MIap, MICISIMH PO3MIIIyIOThCS
nopyd 3 sapamu (oroperenTopHux KiiThH. Ha OaraThox IUISIHKAX BHYTPIIIHIM sIepHHUN MIap pPi3Ko
CTOHIICHMH 1 yTBOpeHWH Jmme 2-3 psgamu saep. [HKOIM TpamuistoThesl MIKHOTHYHI sApa KIITHH
BHYTPILIHBOTO SIAEPHOTO MIApY, SIKI OTOYEHI NPOCBITIACHOI, HEPIBHOMIPHO 3a(hapOoBaHOIO LUTOIIIA3ZMOIO.
Mix simpamu HasiBHI 3HAYHI IPOMDKKH, SIKI MOYKHA TPAKTYBATH SIK OS3KIIITUHHI 30HU, SIK 1€ BUIHO HA puUC.7.

Puc.7. Cimxiska wypa 3a ymoe 080mudiCHe8020 68e0enHs onioioy 3 NOOANbLULOI0 YOMUPUINUICHEBOIO
11020 8iOMiHOW. 3a6. cemamoxcuninom ma eozurom. 30. x 1000.
1 — npocsimnenns yumoniazmu 20pu3OHMAILHOL KIIMUHU, 2 — nepemiujenns soep Kiimun
BHYMPIUHLO20 SIOEPHO20 WaApPY Y HYMPIWHIT CTMYACMULl wap.
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VY BHyTpimHOMY ciTdacTomy mapi (VII) 3min He BusBieHo. Y ranrmonapaomy mapi (VIID),
K 1 B KOHTPOII, A/pa TaHTJIOHAPHUX KIITHH MEPEBAKHO OKPYTJi, 1HOMI OBaNbHI, MICTATH YiTKO
BUIMME OKpyTJie 00’eMHe Anepue npu 3adapOyBaHHI a3aHOM YEPBOHOTO KOJNBOPY Ta APiOHI 3epHa
XpOMAaTHHY POKEBOro Konmbopy. LluTormnasma OiMbIIOCTI TaHTIIOHAPHUX KIITHH JOCHUTH IIHPOKA,
3adapboBaHa okcudiIbHO, TpU 3adapOyBaHHI a3aHOM NEPEBAXKHO Ma€e (DIOJICTOBHI KOJIIpP, 3 POKCBUM
BIATIHKOM. B JeSIKMX raHrmioHapHUX KIITHHAX LEHTP SApa MPOCBITICHUN, XPOMAaTHH PO3MIILY€ETHCS
Oinsa obomonkm sapa. LlurommasmMa OKpeMUX TaHTIIIOHAPHUX KIITHH MPOCBITIIEHA, BaKyOIi30BaHA.
BenosHi cyanHH, SKi pO3TAIIOBaHI HA MEXi 3 HEPBOBOJIOKHHCTUM IIIapOM, MAIOTh AEIIO PO3MIHPEHi
npocBiti. Exmorenii 3 o3Hakamu HaOpsky. CTiHKa aprepion HE3HAYHO HaOpsKiIa, TaKoX
CIOCTEpIracTbcsi HAOPSIK LUTOIJIA3MH CHJIOTENII0 apTepiofl 3 HE3HAYHWM 3MEHIIEHHSM IPOCBITY
cyauan. CrioctepiraeTbes HaOPSIK Ta MPOCBITIEHHS OCHOBHOI PEUYOBHHU TaHTIIIOHAPHOTO MIApY, SIK 1
nokaszaHno Ha puc. 8. CTpykrypa HepBoBonokHucTOro (IX) Ta BHyTpimHboro norpanudHoro(X) mapis
He 3MiHEHa, TOPIBHAHO 3 KOHTPOJIEM.

Puc. 8. Cimxieka wjypa 3a ymo6 080mudicHe8020 86e0eHHs 0Nioidy 3 NOOANLULOI YOMUPUMUICHEBOIO
020 8iominow0. 3ab. asanom. 36. x 1000.
1 — nooounoxo pozmiweni A0pa eaneiioHapHUX KAiMuH, 2 — NPOCEIMAeHHA YUMONIA3MU
2AH2TIOHAPHUX KITMUH, 3 — NPOCEIMNIEHHS OCHOBHOI peHO8UHU 2AH2TIIOHAPHO20 WAD).

IlepcnexTuBn mogajbmiMX po3podok. Ilaromopdonoriuni mposiBU B mIapax CIiTKIBKM 4epes
JBOXTIDKHEBUH BIUIUB OIMIOIIHOTO aHATBIETHKY 3 MOJAJBLIOI HOro BiIAMIHOIO HA YOTHPHU THXKHI CTAaHYTh
MOpP(OJIOTiYHAM TIAIPYHTSIM Ul TOJAJBIIOTO BHBYEHHS MPOSBIB AMHAMIKM OMIOIAHOI aHrio- Ta
HEeHWpOpeTHHONATIi B eKCIIEpUMEHTI y BimjaneHni TepMiHd. OTpUMaHi HAMH pPe3yNIbTaTH B MOAATBIIOMY
MOXXYTh OyTH BHKOPHCTaHi 3 METOIO IIPOBE/ICHHS TOPIBHSUIBHOI XapaKTEPUCTHKH, IO CTOCYEThCS
JMHAMIKK HAapOCTaHHS MaToMOpQOJNOTIYHMX 3MiH Y IIapax CITKIBKA MpH KOPOTKOTPHUBAIIH Ta
JIOBrOTPHUBANIN il MajuX /03 OMIOiNiB, M0 B TOAAJBIIOMY JacTb MOXIIUBICTH PO3POOHUTH METOIU
OIITUMAJIBHOT KOPEKLIT aHri0- Ta HeHPOPETHHONATIH, 1110 BUHUKIIN B PE3yJIbTATi OMiOiJHOTO BILIUBY.

BucHoBku. Yepe3s aBa TKHI €KCIIEPUMEHTAIBLHOTO OITIOIIHOTO BIUIMBY 3 HOAAJIBIIOK BiIMIHOIO
OITIOIy HAa YOTHUPH THKHI TJIMOOKHMX, MacOBHX HE3BOPOTHIX, CTPYKTYPHHX 3MiH He BHUsBICHO. [Ipore
CTIOCTEPIraloThCsl TOOAWHOKI JUITHKH 3 O3HaKaMH 3€pHUCTOI  JUCTPOdii MIrMEHTHOTO eMiTelIiio,
HEKPOTHYHI 3MIHM IMOOJUHOKHX (DOTOCCHCOPHUX KIITHH Ta KIITHH BHYTPIIIHLOIO SIJCPHOrO IIapy,
HE3HAYHE 3BY)KEHHS 30BHIIIHBOTO CITYACTOrO MIapy, TPaHCHO3MLis saep (POTOCEHCOPHMX KIITHH Ta
KJTITHH BHYTPILIHBOTO SIIEPHOTO LIapy Y 30BHIIIHINA ciTYacTHii MIap, BaKyoJIi3amisl HUTOIIa3MH OKPEMHUX
KIITHH BHYTPIIIHBOTO SAEPHOTO MIapy Ta OKPEMHX TaHIIIOHAPHMX KIITHH. BusiBieHo minsHKU
BaKyoJi3amii [UTOIUIA3MH KIIITHH BHYTPILIHBOTO SIEPHOrO IIApy Ta MIKPOKICTO3HY JICTCHEPALiO
OCHOBHOI pEYOBHHN HEPBOBOJIOKHHICTOTO TA F'AHIJIIOHAPHOTO IIapiB.
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BO3PACTHBIE OCOBEHHOCTHU MOP®OJIOI' MYECKHUX
N3MEHEHUW CTEHKH IMAIIEBOJIA KPBICSIT B
KOHTPO!IE, IIPU JEMCTBUU KUHMHUKCA "
ACKOPBMHOBOUM KUCJOTHI

Myxammaooe H. A., Hcmounos O. H.

Camapranockuii 20cy0apcmeeHHblll MeOUYUHCKULL UHCIUmMYm,

Kadgheopa anamomus uenosexa u onepamusHoti xupypeuu u monoepaghuueckoti aHamomuu
Y3bexucman, 2. Camapkano

Abstract. Among the many pathologies found in humans, a significant part is caused by diseases of the
gastrointestinal tract. A sick proportion among them is occupied by diseases of the esophagus.
Undoubtedly, successes in the treatment of diseases of the anterior digestive tube are impossible
without a thorough study of all its structures and changes that occur under the influence of various
environmental and internal factors.

Keywords: Kinmix, ascorbic acid, rat, esophagus, morphology.

AkTyalibHOCTBh. C 1aBHUX BpEMEH MHOTHE UCCIEI0BATENN NPOSIBISUIN HHTEPEC K MUILEBOIY.
OnHako, OTHOIICHUE K OpraHy ObLIO Jaieko HeomHo3HauHbiM. [1o MmHeHuto M. /1. Jlanockoro (2012),
MHUILEBOJ BBICIINX O3BOHOYHBIX M YEJIOBEKA BBIMOJIHAET JHUIIb (DYHKIMIO MUIIEBIPOBOIHOTO MYTH U
HE3HAYUTEIBHOTO YBIAKHEHUH MTUIEBOTO KOMKA, 8 HU3IIUX - OTYACTH 00JagaeT (yHKIMEH sKey Ika,
MIOCKOJIBKY CHAaOXKEH XKeJle3aMHM, OTIENIIEeMOe KOTOPBIX, 0 HEKOTOPOU CTENEeHH, IepeBapuBaeT IHIILY.
Hns BoiaicHenuss ponum mumieBona A.IL Hamenn (2011) BBI3BIBaT HEMPOXOJMMOCTh OpraHa y
JKUBOTHBIX, IPOBEIIYIO K CMEPTH YK€ Ha 5 — 6 1eHb, XOTSI CMEPTh OT IojIofa y KUBOTHBIX HacTymana
Ha 1- 21 nenb. Cobaku ¢ SKCIIEPUMEHTAIILHO BBI3BAHHOW BBHICOKOM HETIPOXOJUMOCTBIO TIOTHOaN IpU
norepe 21,1% Beca, Ttorma cMeprb OT rosnoaa Hactymaer npu norepe 40 — 45%, Tak Kak
HENPOXOAMMOCTh MHUINEBO/AA yKe uepe3 1,5 cyTOK MpHUBOAMT K TMOJTHOMY MPEKPAIIEHHUI0 MOTOPHOM
(GYHKIMU KETyJOYHO-KHMIIEYHOro Tpakrta. IlumeBox wu3yvaicss MHOTMMH aBTOpaMH. ONHUTENTHH
numeBoaa wucciuenoBamn A.H. baxxanos (2009), B.B. 'emonos, O.E. Uepen (2013), Mblmeunyo
obomnouky mnuineBoga u3yvanu JI.B. baxenos (2014), P. Kaufmannet al. (2013), sHmoxpuHHbIE
skenes3sl — A.A. HukonoB u C.I'. Xomepuk (2017), cTpoeHre MUIIEBOAHOTO — JKETYJOYHOTO Iepexoaa
u npyrue Sung Sik Park et al. (2011), Pathaik V.V. Gopichand (2016).

Kak n3BecTHO, B CTEHKE MHUIIIEBOA Pa3INyaloT CIU3UCTYIO 000JI0UKY, TOACIU3UCTYIO OCHOBY,
MBILICYHYI0 M HapyXHy! 0005104ku. CIHM3HUCTYI0 OCHOBY YeJOBEKa M XHBOTHBIX Oblla HM3ydeHa
B.I'. Crenanstaom (2013), I'.M. Morunsnoii (2010), A.H. baxxanossim, Logan K. (2011) u npyrue.

OnHako, HECMOTPS. Ha OOIIMPHYIO JIUTEPATypy IO NaHHOH mpobieme, Mbl He OOHApY>KUIU
CBEJICHUI 00 M3MEHEHUSX B MHIIEBOJIC, BOSHUKAIONIMX HA (DOHE UIMTEIHLHOTO OTPABJICHUS MallbIMU
J103aMU TIECTHLHIOB, a BO3JEHCTBUE Yepe3 TPYAHOTO MOJIOKO MaTepei He U3y4ajoch BOOOILE.

Leas ucciaenoBanue. M3yunts Bo3pacTHy0 MOP(HOJIOTHIO CTEHKH MUILEBO/IA KPBICHI B HOPME
U €€ peaKTUBHbBIE N3MEHEHUS MPH ACHCTBIUHM KHHMHKCA M IPUMEHEHNH aCKOPOMHOBOM KHCIIOTHI.

Martepuaasl ¥ MeTOAbl HcciegoBanue. lccnemoBanme mnpoeaeHo Ha 170 Oembix
0ecropoHBIX KphICaX, KOTOPbIe ObUTM pa3/ieleHbl Ha KOHTPOJIBHYIO U 3KCIIEPUMEHTAIBHYIO TPYIIIbL:
HOBOpOXIEeHHBIE 6, 11, 16, 22-X mgHEBHOTO BO3pacTa, 4Yepe3 OJMH MECAIl IIOCIEe OKOHYaAHUS
skcriepuMeHnTa (52 jaHs) ¥ 5 — 8-Mecs4HOTO Bo3pacTa (Kphica-camka) Tabnuma 1.

B omHOW cepum OKcepuMEHTa CcaMKaM OJHOBPEMEHHO C KHHMHUKCOM BBOJIWIICS
BHYTPUMBILIEYHO 5% pacTBOp acKOpOMHOBOM KHCIOTHI M3 pacuéta 100 MI/KT, ¢ LENBI0 NPOBECTH
KOPPEKIMIO BBI3BAHHBIX MECTUIMAOM HapylleHuid. Bce XKHBOTHBIE COAEP)KATUCh B OJUHAKOBBIX
ycnoBusix BuBapua. Kpbicam — caMkaM oOeMx TpyHN JaBajd OAMHAKOBBIM CYTOYHBIH pPalyoOH
nutaang. Cpady Tmocie pOXKACHHUA KpPBICAT KpbIcaM — caMKaM JKCIEPUMEHTANbHBIX TPy
BHYTPHXETYJOYHO TOHKMM METATTMYECKHM 30HJOM €KEJIHEBHO 0 THs 32005 BBOJWICS KMHMHUKC B
noze 5 MJIY. Pacuér M1V (Mano go3upoBaHHBIA YpOBEHB) NPOU3BOAMICA U3 pacuéra, 4To B3pocias
Kpbica-camka moTpebnser 100 r mumm. 1 mn cranmapTHOTO pactBopa 5 % k.3. kuHMHuKca (50 Mr
npenapata) passoauics B 1000 M1 BOZonpoBOAHOM BOABI, B pe3ylpTaTe | MJ pacTBOpa colepKajoch
0,05 Mr otpaBisromiero BemiecTBa, 4ro coctaBmio SMJIY. KuHMHKC BBOOWICS 10 KOPMJICHHUS B
konuuecTBO 1 M. KprpicaM — camMkaM KOHTpPOJIBHOMN TPYIIIBI BBOAMICS 1 MJI BOZOIPOBOIHON BOJBI.
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Ta6muua 1. Pactipenienienue Matepuaia o Bo3pactamMm

Bospact (B mHsX KonugecTBo KHUBOTHBIX
MOCJIE POXKICHU) B xonTpoIEe B skcnepumenTe Uzydeno metomom | Beero
[pu Ipu neiicteim | TCX
IEHCTBAN KHHMHKCA U | (TOHKOCIOWHAS
KHHMHKCA aCKOpOUHOBOH xpomarorpadus)
KUCJIOTHI
HoBopoxeHHbIe 12 - - - 12
6 14 13 - - 27
11 9 10 - - 19
16 10 12 - - 22
22 15 17 19 7 58
52 10 11 - - 21
Bspocarie 5 4 - 2 11
Hroro 75 67 19 9 170

Kunmuke (B-uunepMeTpus) sBISETCS HMHCEKTHLUAOM IIHUPOKOIO CIIEKTpa AKTUBHOCTH,
OBICTPOTO KOHTAaKTHOTO M KHILIEYHOTO JEHCTBUSI TMPOTHB B3pPOCIBIX W JHMYMHOYHBIX CTaaui
Bpenutenel opomed u GpykroB. CpemaHe cMepTenbHasl A03a KPBIC COCTaBisieT 155 MI/KT yMepeHHO
pazpakaeT KOXy, ciabo pa3ipaxkaeT Iiiaza KpOJHMKOB. 3200l KPBICAT U CaMOK MPOWU3BOIWICS IOJ
3(GUpPHOM HAPKO30M, Iepes 3a00eM KPBICAT [IPEABAPUTEIHHO B3BELLIMBAIN U U3MEPSUIH.

[Tocne BCKpBITHS TPYTHON M OPIOIIHOM MOJOCTEH KUBOTHBIX (PUKCHpOBAJIM B pacTBope bysHa
Ha 24 4. Ha crnenyromuii JeHb 4O U3BJICUEHUS OpraHa €ro JSIWIN Ha TPU YacTH: WICHHYI0, TPYAHYIO U
OproIIHYI0. YPOBHU JICTICHUsI ONPEACISUIA CIeIYIOUMM 00pa3oM: IIeiHas YacTh — OT MecTa Iepexona
IJIOTKU B MHUILEBOA IO SIPEMHOU BBIPE3KHU; TPyAHAs 9acTh — OT SAPEMHOM BBIPE3KH O IEPEXojaa depes
MHUIIEBON Yepe3 auadparMy; OpromIHas yacTh — OT MECTa Iepexoja uepe3 auadparMy A0 BHaJICHHUS
KeyaoK. biIoku rpyHoro oTena nuieBo1a FrOTOBIINCH U3 YacTH, B3ITON HA CEPEANHE PACCTOSHUS OT
MecTa OuypKanuy Tpaxed JI0 MecTa JI0 MecTa Tepexo/ia MUIeBoia yepe3 Auadparmy. 3aTeM HUTKON
Ha HIWKHEM KOHIIE KaKIOT0 KyCO4dKa OTMEYalIHd HIKHIOI CTeHKY. IIpoBoamim Kycouku mo crnupram
BO3pacTaolel KOHIIEHTPAIUK 1 3aiuBaiy B apadus. [lepen kaxkmoii 3aTMBKON KycOUeK BbIPABHUBAIIN
CHHM3Y JIE3BHEM M YCTaHABINBAIN B CTPOI'O BEPTUKAIBLHOM ITOJIOKEHUH. 113 OJI0KOB TOTOBHIIN CEpHIHBIE
TIOTIEpEYHbIEe M TPOJONbHBIE cpe3bl. Cpesbl TommmHoi 8-10 MKM OKpammBajgd T'eéMaTOKCHIMHOM-
503uHOM. JlJ1s1 BBISIBIICHHSI ACKOPOMHOBOM KHCIJIOTBHI YacTh MaTepHana nocie 3a00st pUKCHpoBaIM NpU
KpacHOM cBeTe B 10% pacTBOpe a30THOKHCIIOTO cepedpa Jijis OKpalBaHus 1o merony Kupy-Jlebona.
Jns onpenenenus (akra mepexola KUHMHKCA 4Yepe3 MOJIOKO KPbICHI — CaMKH B OpPTaHM3M KpBICST
HayuHno-uccnenoBatenbckasi KOHTPOJbHAS J1a0OpaToOpusl BETEpPUHAPHBIX TpernapaToB PecryOmmku
VY30ekucran (3aB.1ad., A.B.H. npo¢. XaurtoB B.P.) Obuta mpoBeneHa TOHKOCIOWHas Xpomarorpadus
(TCX) opraHoB KpbICST U caMKH (KpbIChI-MaTepH). TOHKOCIOWHOMN XxpoMaTorpaduu ObLTH ITOJBEPTHY THI
W OpraHbl KpbICAT, MaTepH KOTOPHIX MNOIydYaad Ha (OHE NPUMEHEHHS KHUHMHKCAa acKOPOMHOBYIO
KHUCIO0TY. [IpM MHKpOCKOIMYECKOM IIPU MOMOIIM OKYJISIPHOM JIMHEMKU U3MEPSUIU TOJIIIHUHY CIU3UCTON
000JI0YKH, TOACIU3UCTOW OCHOBBI, LMPKYJSPHOIO M NPOAOJIBHOTO MBIIIEYHBIX CJIOEB, HApY>KHOMH
00OJIOYKM CTEHKH MHUINEBOJa. M3ydanmn B3aMMOPACIOIOKEHHE BOJIOKHHUCTBIX CTPYKTYpP CTEHKH
numeBona. MccienoBanu  coaepikaHWE pa3iMuHBIX  (OPM  MHTPAdNUTENAIBbHBIX  JTMM(QOLUTOB,
MOJICYUTHIBAII  KOJIMYECTBO JIMM(OIUTOB B JUMQPOUIHBIX CKOmeHusx. [lojcuér numbonuTos
nporm3Boawy Ha 100 anuTenuanbHBIX KIETOK o ummepcuei (00. 90, ok. 7). M3yuanu coaepikanue
MBIIIEYHBIX BOJIOKOH B CTEHKE IMHUIEBO/IA, COOTHOIIEHNE PA3TUYHBIX BUIOB MBIIIEYHBIX BOJIOKOH U MX
B3aMMOOTHOILIEHUS APYT ¢ ApyroM. s noacuéra rpanys aCKOpOMHOBOI KHCIIOTHI UCIIOIB30BAIIM CETKY
25 y3noBbIMu TouKamu, npeaioxeHnyo C. b. Credanosev (1974).

Pe3yabTaTsl HCCae10BaAHMS.

BospactHeie ocoOeHHOCTH MOP(OIOTHYECKHX HM3MEHEHHH CTeHKH MNHUIIEBOJAa KpPBICHI
KOHTPOJIbHOW rpymmnbl. CTpoeHHE CTEHKH IMHUINEBOAA Yy HOBOPOXKIAEHHBIX KpPBICAT, OOIIas TONIIMHA
CTeHKU NHMIIEBOJA B LICHHON YacTu cocTaBuiia B cpeaneM 125,9+42.95 MkM, B rpyAHOM 4acTH MUILIEBOJIA
Ha 17,1% MeHbIIle, 4eM B OPIOILIHOM YacTH, a B meiiHoi — Ha 10,2 % Oosbine yeM rpyaHoit. Criusucrast
000JI09YKa BBICTIIAHA MHOTOCJTIOMHBIM IIOCKMM HEOPOTOBEBAIOIIMM SIHTEIMEM, Pa3ACIeHHBIM Ha TPU
30HBL. ba3anpHas 30Ha IpeJCTaBICHA OJHHUM PSIOM YIUIMHEHHBIX KJIETOK C TEMHBIMH SIpaMH, IUIOTHO
NpUJIeKAIIUMHA APYT K Apyry. [IpoMeXyTOUYHBIN CIION WIIH COH IIMIIOBATHIX KJIETOK 00pa3oBaH Tpems —
YETBIPbMS PSAaMHU KJIETOK MHOTOYTOJIbHBIA (DOPMBI CO CBETJION LUTOILIa3MOM. B MOBEPXHOCTHOM cjioe
pacnonaraercsi OIUH Psil IIOCKUX KIIETOK, JIKAIINX TOPU30OHTAIBHO. ToMNIMHa CIM3UCTONH OOOIOUKH B
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mreitno#t (19,9+0,7 mxm) u rpyanoi yactax (19,7+0,4 MKM) HE3HAYNUTENBEHO OTINYAETCS, 2 B OPIOIIHOM Ha
23% GomnpIre, 4eM rpyIHO. MpImedHas 000JI04Ka MHUIIEBO/IA ITPECTaBIIeHa YIaCTKaMH, 00pa30BaHHBIMH
LIUPKYJSIPHBIM UM TPOAOJBHBIM CJIOSIMM, & TAaKKe YYacTKaMH, TEPSAIOUIMMH YETKYIO JIBYXCIOMHOCTH U
COZIepKalllIMU KOCOHAIIPABJICHHbIE BOJIOKHA. TONIIMHA MBILIIEYHOTO CJI0S HEOAMHAKOBA HA MPOTSHKEHUU
NIMIIEBO/A M MEHsIETCs OT IIEHHOM YacTu K OpromrHoi. B 1mieifHol 4acTu MpliiedHast 000J09Ka COCTaBISET
55,5 % Bceli cTeHKH MUINIEBOAA, B TPyIHOH yxke 63,6% a B OpromrHo# 53,9%. CooTHOIIEHHUS TPOIOIHHBIX
Y IUPKYJISPHBIX MBIIIEYHBIX BOJOKOH HE TIOCTOSHHO. B 1m1eiHoil yacTtu 310 cooTHomeH s paBHo 1,3:1, B
rpyasoii 1:1, a B OpromrHoii 0,8:1.

Tomumua ctenku numesoaa 11, 16, 22 1HEBHBIX KPBICAT U B3POCIIBIX KPBIC HEOAMHAKOBA Ha BCEM
ero npoTsukeHnu. B OpromHoi yacty oHa Ha 12,8% Tomme, yeM melHOM. HauMeHsbIyro ToImHy cTeHKa
NIMIIEBO/Aa IMEET B TPYJHON YacTH U 37iech oHa Ha 17,6% mensblue, yem B OpromHoi Cnuzuctas 00o1ouka
NMIIEBOAA BBICTIAHA MHOT'OCIOWHBIM IUIOCKUM HEOPOTOBEBAIOIIUM SIMTEINEM, B KOTOPOM Pa3iHyarOT
TpH cnos. bazanbHeli ci10i 00pa3yloT ONWH PsA YIJIHMHEHHON (OPMBI KIETOK C TEMHBIMH BBITSIHYTHIMU
SIpaMu, PacToJIOKEHHBIH Ha Oa3ambHOM MeMOpane. Bropoii cmoii — mmmoBatsiii oOpasyercst 3-4, a B
OpromHOW yacTh 4-5 psjaMu KIETOK HENpaBWILHOW MOJMMrOHANBHOW (opmbl. B Tperbem crmoe —
MIOBEPXHOCTHOM, IPEACTABJICHBI IUIOCKUE CBETIbIC KIETKH, PAclOJIOKEHHbIC Yallle BCEro B OAMH — JABA
psina. KiteTku 3Toro ciost exar ropu30HTaIbHO U MPUKPHIBAIOT HIDKENIEKAIIINE CIIOU.

Bo3pacTtabie oco0eHHOCTH MOP(OJOTHYECKHX H3MEHEHHIl CTeHKHU NHINEBOAAa KPbICHI
IKCNEPUMEHTAIbHOM rpynnbl. CTpoeHHE CTEHKH MHINEBOJAa HOBOPOXKIACHHBIX U 6, 11 HHEBHBIX
KPBICAT B TPYAHOM 4acTH TOHBILE, 110 CPABHEHHIO C Ipyrumu oraenamu u Ha 20,3% MeHble, 4eM B
OpromHOM oTaene nwmmieBoga. Cnusucras o000J0YKa BBICTIaHA MHOTOCIOWHBIM — IIOCKUM
HEOPOTOBEBAIOIINM DITUTEIUEM, COCTOSIIUM U 3 TpexX clioeB. HipkHWi 0a3albHBIA TpeACTaBIeH
OJTHUM PSIIOM KJIETOK YAJMHEHHOH (OPMBI C TEMHBIM XOPOLIO OKpalleHHBIM siipoM. Criemyromuii —
MPOMEXKYTOUHBIA clOK o0pasytorcst 3-4 psgaMu KIIETOK HENpaBWIBHOH (OPMBI CO CBETIION
UUTOIIa3MOM. BepXHuil CcJ0il COCTaBlIeH IUIOCKUMM KIETKaMH C IUIOXO Pa3jM4YHbIMU SAPaAMHU.
TonmmuHa >mUTENNs 3aBUCUT OT oTAena WM Ha 14,6% Oompiie B OpIONTHOW YacTH, YeM B IICHHOM.
TonmuHa NOACIU3UCTON OCHOBBI B OprOIIHON yactu Ha 3,7% Oonblle, YeM B IICHHOW W TpyTHON
yacTsax. B crenke mumeBona 16, 22 AHEBHBIX KPBICAT M B3POCIBIX KPbBIC PA3IHYAOT CIU3UCTYIO
000J109KY, MOJICTU3UCTYIO OCHOBY, MBIIIIEYHYIO M HapyKHYI0 0005104Ky. TOJIIMHA CTEHKH MUIIEBOAA
B LIeHHOM oTxene oprana Ha 7,1%, a B rpynHoM Ha 10,5% wmenbiie, yem B OpromHoM. Crusucras
o0oyiouKa THUIIEBOAA TPEJCTABIEHA MHOTOCIOMHBIM IIJIOCKUM HEOPOTOBEBAIOIIUM JIIUTENIHEM,
COOCTBEHHOW W MBIIMIEYHON TUIACTHHKOW. bazanmbHBIA CIIOH €ro oO0pa3yloT BBHITSHYThIE OBAJIBHBIC
KJIETKH C TEMHOW IUTOIIa3MOM M OKpaIIeHHbIM sSApoM. KoarmuecTBO psAaoB KIETOK 3TOTO CIIOSI OJIUH.
B crenyromem cioe — MMNOBAaTBHIX KIETOK PACHOJOXKEHBI 4-5 psAgoB OOJBIIMX TOJUTOHAIBHBIX
MPO3pavHbIX KJIETOK. [IoBepXHOCTHBIN cioil mpeacTaBieH 2-3 psAaaMH KPYMHBIX TOHKHUX KIIETOK,
JeKAIIMX TOPU30HTAIBHO, M TOKPBHIBAIOIIMX KJIETKM HIKENEeKAIIUX CI0eB. TOJIIMHA CIU3UCTOR
000JIOYKY B IIEHHOM M TPYJHOM OTJAENax MHIIEBO/a IPUMEPHO OJUHAKOBHI, a2 B OpromHoM Ha 5 %
6onpme. KomuuecTBo rpaHys acKOpOMHOBOW KHCIJIOTHI YMEHBIIAETCS 110 CPABHEHHIO C KOHTPOJIEM U
coctapysieT 28%. TonuHa HapyKHOUW 00O0JIOUKHM OpIOIIHOTO OT/AENa JOCTUTraeT MaKCHUMAaJIbHOTO
3Ha4yeHus 1 Ha 13,6% Ooublie Hapy)HOI 000JI0YKH mIeiHOro oTAesa u Ha 7,4% Oonblie rpyJHOM.

BoiBoabl. /JleiicTBME KHHMHKCA BBI3BIBA€T 3aMEJIEHHE pocTa MOPPOMETPHUECKUX
MOKa3aTeNned, XapakTepu3ylmux (U3NYecKoe pa3BUTHE KpBICAT. B sKcnepuMeHTe NpOUCXOIUT
3aMe]JIeHHEe TEMIOB (PM3MUECKOTo pa3BUTHA (IO BBISIBJICHHBIM MPU3HAKaM) Ha 2-4 HS 10 CPaBHEHHUIO
C KOHTpONbHOM rpynmoi. TommuHa cnu3ucTod O00OJIOYKHM M TMOJCIM3UCTOM OCHOBBI IMHILEBOJA
YBEIMYMBAETCS Ha BCEM MPOTSHKEHWM PAaHHEro MOCTHATAJFHOTO OHTOTeHe3a. B skcmeprMeHTanbpHOM
rpynmne TOJIIWHA CIM3UCTOW OOOJNIOYKM W MOJACIU3UCTOM OCHOBBI YMEHBIIEHA MO CPAaBHEHHUIO C
KOHTpOJIbHOM. COmNOCTaBI€HHEM MHKPOCOCY/AOB KOHTPOJBHOW W OKCIEPUMEHTAIBHBIX TPy
YCTaHOBJIEHO, YTO HAaUOOJBIIUM H3MEHEHHUSM T10/IBEP>KEHBI BEHYJIBI.

C momenTta poxnaeHuss no0 11 gHS MbliedHas IJIACTHMHKA MPEACTaBlIeHa OJWHOYHBIMU
IJIaAKOMBIIIEYHBIMH KJIETKaMH, KOTOpPBIE MOCTENIEHHO TIPyNIUpysich K 16 nHIO B OpromHOil yacTtu
(GOpMHUPYIOTCS B HENPEPHIBHYIO IUIACTUHKY. B IIEHHOW YacTH NHINEBOAA CIIOMCTOCTh MBIIICUHOM
00O0JIOYKM OTMEYEHA Ha HIKHEW CTEHKE, Ha TpPaBOM M JIEBOM CTEHKAax — IYYKH NPOAOJBHBIX
MUPKYJSIPHBIX MBIIIEYHBIX BOJIOKOH MEHSIOT CBOE HANpaBJIeHHE Ha MPOTHBOIIOIOKHOE M HUAYT IO
pa3MMYHBIMH yriaMd. B TpygHOM oOTAene TNHIIeBOAa B MbIMIEYHOH O0OOJOYKE OTMedaeTcs
JBYXCJIOMHOCTb, KOJIMYECTBO KOCBIX BOJIOKOH YMEHBINAETCA, a B HIDKHEH dYacTu IHUINEBOJA
MOSABISIIOTCA  IyrooOpa3sHO W30THYTHIE BOJIOKHA. B 00macTy MHIIEBOAHO-XKETYJOYHOTO Mepexona
IAPKYJSIPHBIN MBIMIEYHBIN CIIOH 00pa30BaH TIIAIKOH MyCKYJIaTypOi.
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yCTaHOBﬂCHO, 4YTO B IPOHECCC MOCTHATAJIBHOTO OHTOICHE3C IMPOUCXOIUT HerepLIBHI;IfI pocCT

TOJIIIMHBI BCEX OOOJIOUEK CTCHKH MHINEBOJAa HAa BCEM €ro MPOTSDKEHHM U TO OKPYXKHOCTH, TI0
pa3IMYHBIMUA TEMIIAMH, 3aBUCSIIUMHU KaK OT BO3pPAcTa, TaK M OT JUIUTEIBHOCTH EHCTBUS IK30TCHHBIX
(dakTOopoB (KMHMHKC W ackopOmHOBas kwucioTa). [lo wWcTeueHWHM Mecsma Tociae OKOHYAHWS
JKCIICPUMEHTa TapaMeTpbl POCTa TOJIIMHA CTCHKH IMHIIEBOJIA YMEHBIICHBI, a MOpP(OIOrHuecKue
WU3MEHEHUS HOCAT HeoOpaTUMBIi XxapakTep.
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