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Abstract

The formation of seed peas yield is closely dependent on the varietal composition, seed inoculation before
sowing and plant protection. It was determined that the maximum yield of seed peas is provided by the varieties
Tsarevich (2.19 t/ha) and Darunok Stepu (2.08 t/ha), the lowest result in the range of 1.70-1.75 t/ha was obtained
when growing varieties Oplot and Svit. The use of Biogel inoculant was the most effective, as it contributed to the
growth of seed productivity of plants by 3.3-6.9%. Chemical protection of plants provided an increase in the yield
of seed peas, on average, by 38.2% compared to the control. The parameters of adaptability of the studied varieties
varied in a wide range depending on the influence of natural and agrotechnical factors. The minimum stress re-
sistance was recorded in the variety Darunok Stepu, and in the variety Oplot this indicator increased by 44.9%.
The homeostatic value of the maximum value of 44.2 was formed by the variety Tsarevich, and this indicator also
had a high level in the variety Oplot - 41.9. The selection value acquired the maximum values when growing the

variety Tsarevich (1.44), and the worst result was in the variety Svit.

Keywords: peas, variety, seeds, inoculant, plant protection, productivity, yield, adaptability.

In seed production, the most effective way to in-
crease peas yields is to introduce new high-yielding va-
rieties with increased resistance to extreme environ-
mental conditions. Therefore, one of the real reserves
for increasing grain production of this crop is not so
much varietal renewal as variety renewal [1]. Peas have
a very low reproduction rate - 5-8 units, but the tech-
niques of seed technology can increase it by 1.5-2 times
. Studies have shown that reducing the sowing rate to
0.6 million units/ha in combination with the three-row
belt method of sowing allows to save 50% of scarce
seeds per sowing per hectare, double the sowing area
and reproduction rate and obtain high quality healthy
seeds [2, 3]. For the practical selection evaluation of
varieties and selection lines, the most suitable indicator
is the selection value, especially since there is no need
to calculate variances to determine it. The index of se-
lection resistance is most suitable primarily for genetic
research, but it can also be used for selection work and
in seed production - to establish the response of varie-
ties to stress factors [4, 5].

Determined on average, over the years of research,
the yield of the seed peas reflected the trends that were

identified in some years. Thus, a large range of fluctu-
ations of this indicator in terms of varietal composition
was noted: Tsarevich - 2.19 t/ha; Darunok Stepu - 2.08;
Otaman - 1.89; Svit - 1.75; Oplot - 1.70 t/ha (Table 1).
Compared with the highest value of yield on the variety
Tsarevich showed a decrease of 5.3%, 15.9, 25.1 and
28.8%, respectively, illustrating the importance of se-
lection of varietal composition in the cultivation of the
studied crop.

Seed inoculation before sowing (factor B) was
more effective in the Biogel variant, but its advantage
over the AKM was not characterized by high statistical
significance. So, for example, for growing peas Svit
yield increased by 6.9%, Darunok Stepu - 4.1, Otaman
- 4.5, Tsarevich - 3.4, Oplot - 3.3%. Note that in the
version without protection, the leading factor of yield
was the variety of products. For example, growing peas
variety Tsarevich in such conditions provided a yield of
2.01 t/ha, and in the case of the variety Oplot similar
average value did not exceed 1.54 t/ha, illustrating the
decrease in yield by 30.5%.
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Table 1
Yield of sown peas depending on varietal composition, inoculation
seeds before sowing and plant protection, t/ha (average for 2018-2020)
Variety Inoculant e pI::j\nt protection (factor C) Average by
(factor A) (factor B) - biological chemical B A
tection
Darunok Control (water) 1,53 1,99 2,21 1,91
Stepu AKM 1,67 2,30 2,39 2,12 2,08
Biogel 1,74 2,36 2,53 2,21
Control (water) 1,30 1,63 1,85 1,59
Svit AKM 1,41 1,83 2,03 1,76 1,75
Biogel 1,56 2,02 2,10 1,89
Control (water) 1,32 1,57 1,75 1,54
Oplot AKM 1,43 1,86 1,94 1,74 1,70
Biogel 1,48 191 2,01 1,80
Control (water) 1,41 1,71 2,05 1,72
Otaman AKM 1,56 2,00 2,20 1,92 1,89
Biogel 1,68 2,10 2,26 2,01
Control (water) 1,72 2,07 2,23 2,01
Tsarevich AKM 1,87 2,43 2,44 2,24 2,19
Biogel 1,87 2,51 2,57 2,32
Average by factor C 1,57 2,02 2,17
LSDos, t/ha: medium (main effects): A —0.09; B —0.08; C — 0.012
partial differences: A — 0.06; B —0.05; C —0.07

Chemical protection of plants (factor C), as in pre-
vious years, proved to be the most effective, increasing
the yield to 2.17 t/ha, or 38.2% compared to the control
option, where the average value did not exceed 1.57
t/ha. The results of the study proved that the biological
form of protection is somewhat inferior to the chemical
one, as the yield in the variant with biological treatment
decreased to 2.02 t/ha, or by 7.4%. At the same time,
the advantage of the latter compared to the control
group reaches 22.3%, indicating its effectiveness.

The parameters of adaptability of the studied vari-
eties depending on the protection of plants as a whole
reflected the trends that were previously established
with respect to seed inoculation options before sowing.
Thus, the stress resistance of the highest negative level
(-1.00) was reached in the variant with the variety Gift
of the Steppe. During the cultivation of the Oplot vari-
ety, this indicator increased to -0.69 or 44.9%. Varieties
Otaman and Tsarevich occupied an intermediate posi-
tion - they had a stress resistance of -0.85.

Genetic flexibility has increased to 2.15 in the var-
iant with the variety Tsarevich. Also, this figure was
high in the variety Darunok Stepu - 2.03, and in the var-
iant with the variety Oplot reached the minimum level
- 1.67, which is 21.6-28.7% less than the varieties Da-
runok Stepu and Tsarevich. The variability of seed peas
yields was at the average level. The tendency of de-
crease of variation at varieties Tsarevich (10,4%) and
Oplot (14,9%) and, on the contrary, growth of this in-
dicator to 17,3%, in a variant with a grade the Gift of
Steppe is defined.

The homeostatic maximum value of 44.2 was
formed by the variety Tsarevich, and in the variety Svit
this indicator decreased to 33.5 or 31.9%. Also a high
value of homeostaticness showed the variety Oplot -
41.9. The selection value of the maximum value ac-
quired in the variant with the variety Tsarevich (1.44),

and during the cultivation of the variety Svit it de-
creased by 37.1% (to 1.05).

The formation of seed peas yield is closely de-
pendent on the varietal composition, seed inoculation
before sowing and plant protection. It was determined
that the maximum yield of seed peas is provided by the
varieties Tsarevich (2.19 t / ha) and Darunok Stepu
(2.08 t/ha), the lowest result in the range of 1.70-1.75
t/ha was obtained when growing varieties Oplot and
Svit. The use of Biogel inoculant was the most effec-
tive, as it contributed to the growth of seed productivity
of plants by 3.3-6.9%. Chemical protection of plants
provided an increase in the yield of seeds peas, on av-
erage, by 38.2% compared to the control. The parame-
ters of adaptability of the studied varieties varied in a
wide range depending on the influence of natural and
agrotechnical factors. The variability of seed peas
yields was at the average level, there was an increase in
this indicator to 17.3%, in the variant with the variety
Darunok Stepu. The homeostatic value of the maxi-
mum value of 44.2 was formed by the variety Tsare-
vich, and this indicator also had a high level in the va-
riety Oplot - 41.9. The selection value acquired the
maximum values when growing the variety Tsarevich
(1.44), and the worst result was in the variety Svit.
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On average, over the years of research, when comparing the options for drip irrigation, the advantage of the
biologically optimal regime, which ensured the formation of the maximum number of cells 35.5 pcs. The number
of leaves on the shoots showed a very significant difference in the options for drip irrigation. A clear pattern of
yield growth from 1 bush of non-irrigated areas of grapes, on average, by 15.4-27.1%, from 2.6 to 3.1-3.5 kg/bush.
The maximum yield at the level of 9.5 t/ha was obtained under the biologically optimal irrigation regime in 2013,
and the minimum - 5.0 t/ha, in the non-irrigated control variant. The soluble dry matter content was maximum on
the non-irrigated control variant. Quality indicators improved with the application of biologically optimal drip
irrigation regime; in particular, an increase in sugar content was noted, on average by 4.0-7.7%.

Keywords: grapes, drip irrigation, cultivation technology, yield, quality.

In recent years, there are virtually no experimental
data on the influence of weather conditions and agricul-
tural measures on the formation of elements of produc-
tivity of grape seedlings, in particular, when grown in
drip irrigation in southern Ukraine. The technology of
using biological has been developed on grapes, which
provides for their use in the first two or in the last two
sprays. Important scientific and practical significance is
the scientific substantiation of the irrigation regime of
grape plantations, taking into account the varietal spec-
ificity of the modern assortment of grapes, which is an
urgent scientific and practical problem.

In field experiments it is proved that the biometric
index of aboveground plant organs changed to varying
degrees under the influence of drip irrigation and
weather conditions in some years. Observations on Ar-
cadia grape plantations revealed that the number of
cells of the smallest value was 33.4. acquired in the dry
year of 2012. The studied indicator increased by 11.1%,

to 37.1 in 2013 with favorable hydrothermal conditions
and the use of biologically optimal irrigation regime.

In the version with resource-saving irrigation
mode, a very slight increase of this indicator by 0.5%,
up to 33.9 pcs. In the variant with and the biologically
optimal mode of drip irrigation, the total number of
shoots on the bush was the same as on the non-irrigated
control - 33.7 pcs.

There is a significant difference between the num-
ber of fruiting shoots, which increased significantly in
years with favorable weather conditions and when car-
rying out vegetative watering by drip irrigation. In the
control version, this indicator of grape productivity
was, on average over the years of research, 20.9 pcs. In
the version with a resource-saving irrigation regime, it
increased to 22.5 units, or 7.1%, and in the biologically
optimal such an increase was 11.6%.

Fruiting shoots developed in percentage terms the
least (58.6%) in arid weather conditions in 2012 in non-
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irrigated areas, and the most (71.1%) - in favorable con-
ditions in 2013 with the use of optimal irrigation re-
gime. In the non-irrigated version, on average, this fig-
ure was 61.9%, and with the use of resource-saving and
biologically optimal irrigation regimes, it increased by
6.5-11.7%.

The number of inflorescences per bush increased
significantly as the water regime of the soil improved
in areas from non-irrigated conditions (24.8 units in the
arid year 2012) to the variant with a biologically opti-
mal regime of drip irrigation (39.4 units in the wet year
2011). On average, in non-irrigated areas, this figure
was 29.4 units, in the version with resource-saving drip
irrigation, it increased to 32.6 units. or by 9.8%, and
under the biologically optimal regime - up to 36.1
pieces. or by 18.6%.

The number of shoots on the bush was in different
directions depending on the conditions of natural and
artificial moisture. Thus, it was determined that under
arid conditions in 2012, this biometric indicator de-
creased to 31.2-32.0 units. on all variants of drip irriga-
tion.

Due to the difference in weather conditions in the
years of research, there was a tendency to increase the
average diameter of leaves in 2011 and 2013, which

were characterized by favorable hydrothermal parame-
ters. The use of drip irrigation had a negligible effect on
the studied biometric index, as the difference between
the control and irrigation options was only 1.8-3.4%.

The studied modes of drip irrigation significantly
affected the formation of the leaf surface area per 1
grape bush. Under non-irrigated conditions in 2012,
this figure decreased to 4.95 m2, and in the version with
a biologically optimal irrigation regime, its growth was
recorded to 11.48 m?/bush.

According to the results of generalization of ex-
perimental data, it was found that the minimum number
of clusters (20.9 pcs.) Was formed on the non-irrigated
version in dry weather in 2012 (Table 1). This figure
increased 1.4 times (to 29.2 units) in the version with a
biologically optimal regime of drip irrigation under fa-
vorable conditions in 2011.

The weight of the bunch was the lowest - at the
level of 81-86 g in the non-irrigated version in 2011 and
2012. This biometric indicator increased to 115 g in the
medium wet 2013 with the application of biologically
optimal drip irrigation regime. On average, the factor
recorded a significant increase in the mass of the bunch
by 15.4-27.1% from 89 g in the control non-irrigated
version to 102-110 g - in variants with resource-saving
and biologically optimal regime of drip irrigation.

Table 1
Biometric indicators of grapes and yield of Arcadia grapes
depending on the options of drip irrigation
. Yield

Drip irrigation Years bunch ?)?EE;%S ocs bLIJ\r/:(e;lfS]Sg from 1 from

B ' bush,kg | 1ha,t
2011 29.0 86 2.87 7.4
Without watering (control) 2012 20.9 81 1.93 5.0
2013 255 100 2.93 7.4
2011 28.7 106 3.48 9.1
Resource-saving irrigation regime 2012 23.8 92 2.26 5.8
2013 27.3 109 3.40 8.9
2011 29.2 108 3.62 9.4
Biologically optimal irrigation regime | 2012 25.8 107 3.33 8.7
2013 27.8 115 3.65 9.5

LSDgs 0.72 2.61 0.10 0.25

The yield of berries from the grape bush also var-
ied in a wide range depending on the drip irrigation re-
gimes and weather conditions during the years of re-
search. With a favorable meteorological situation in
2011 and 2013, this indicator of the productivity of the
studied crop in the non-irrigated version was 2.87-2.93
ka/bush. The yield of berries from 1 ha of plantations
of the studied culture reflected the trends that were rec-
orded in relation to the yield from 1 bush.

It is proved that the quality of grapes to some ex-
tent depended on weather conditions in the years of re-
search and drip irrigation regimes. Thus, in the dry year
of 2012, in the control version without vegetative wa-
tering by drip irrigation, the maximum specific weight
in the berries of the studied culture of soluble dry matter
was recorded - 19.7%, which is due to high tempera-
tures and low relative humidity. The sugar content of
grape juice changed to a lesser extent under the influ-
ence of the studied drip irrigation regimes, but there
was also a tendency of steady growth of this indicator

under conditions of improving the water regime of the
soil by drip irrigation.

Thus, based on the results of generalization of
field experiments, we can conclude that the advantage
of the biologically optimal regime, which ensured the
formation of the maximum number of cells - 35.5 pcs.
The number of leaves on the shoots showed a very sig-
nificant difference in the options for drip irrigation. A
clear pattern of yield growth from 1 bush of non-irri-
gated areas of grapes, on average, by 15.4-27.1%, from
2.6 to 3.1-3.5 kg/bush. The maximum yield at the level
of 9.5 t/ha was obtained under the biologically optimal
irrigation regime in 2013, and the minimum - 5.0 t/ha,
in the non-irrigated control variant. The soluble dry
matter content was maximum on the non-irrigated con-
trol variant. Quality indicators improved with the appli-
cation of biologically optimal drip irrigation regime; in
particular, an increase in sugar content was noted, on
average by 4.0-7.7%.
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Abstract

For the first time in the context of the Republic of Moldova, the species composition of microscopic mush-
rooms of a typical black soil with various anthropogenic load was determined. It has been established that the
micromycete communities in the studied chernozee are represented by 17 species belonging to the 7th birth: Al-
ternaria, Aspergillus, Fusarium, Mucor, Penicillium, Rhizopus, Trichoderma. The rangespecies in the soil, a fer-
tilized organic matter and natural biocenosis, wider. The diversity of micromycetes is represented mainly by spe-
cies characterized by a secondary role in the community. As decreases organic matter, the diversity of microscopic
mushrooms is narrowed. A typical chernozem contains more phytopathogenic fungi than representatives of mush-
rooms - SUpPPressors.

AHHOTALUA

Briepsrie B ycnoBmsax PecriyOonmkn MomnmoBa ObUT OTpesieNieH BUIOBON COCTaB MHUKPOCKOIIMYECKIX TPUOOB
TUIIMYHOTO YepHO3eMa C Pa3IMYHON aHTPOIOT€HHOW HATrpy3Koi. Y CTaHOBJIEHO, YTO COOOIECTBa MUKPOMHUIIETOB
B MCCJIEZIOBAHHOM YEPHO3EME MPEICTAaBIEHbI 17- 10 BUAaMu, IpUHAAIeKaMMu 7- Mu poaam: Alternaria, Asper-
gillus, Fusarium, Mucor, Penicillium, Rhizopus, Trichoderma. [Iuama3on poJoB 1 BUAOB B MOYBE, YA00PEHHO
OpraHMYECKUM BEIIECTBOM M €CTECTBEHHOTO OHMolleHO03a, mupe. PazHOOOpa3ue MHUKPOMUIIETOB MPEACTaBICHO
TJIaBHBIM 00pa3oM BHIaMU, XapaKTEPU3YIOIUMUCS BTOPOCTENIEHHOHN poJibio B coodmecTe. [1o Mepe yObiBaHus
OPTraHUYECKOTO BEIIEeCTBA MOYBHI pa3HOOOpa3ue MUKPOCKONINIECKUX TPHUOOB cykaeTcsa. TUIMYHBIN YepHO3EM CO-
JIEPXKUT OOIIbIIe (PUTOMATOTEHHBIX TPUOOB, YeM IIpeICTaBUTEIeH TPHOOB - CYIIPECCOPOB.

Keywords: microscopic mushrooms, species composition, micromycete community, dominant species,
similarity coefficient, typical chernozem.

KiroueBble c1oBa: MUKPOCKOIMNYICCKUE l"pI/I6I)I, BI/IL[OBOf/i COCTaB, COO6HI€CTBO MHKPOMHUIIETOB,

JAOMUHUPYIOIINE BUIDI, KO3(1)(1)I/IL[I/I€HT CX0ACTBA, YEPHO3EM THITAYHBIA.

MUKpOCKOTTHYeCKHEe TPHUOBI aKTUBHO YYaCTBYIOT
B TpaHcdopMmanuu BeiecTs B mouse [1-2, 9—11] u npu
BO3/ETIBIBAHHUH [T0YB MUKOILIEHO3HI IIPETEPIEBAIOT 3HA-
YuTeIbHbIE M3MeHeHus [4, 6]. MHOTOYNCICHHbBIE HUC-
CIEJIOBaHUS O KOJMYECTBEHHOM JOMUHHPOBAHUU B
MOYBEHHOM OHMOTeOIeH03e OMOMACCHl MHULISIUS U CIIOP
MUKPOMHIIETOB, IPOBOJAUMBIE C TOMOIIBIO Pa3HBIX Me-
TOJIOB, CBHJIETEJILCTBYIOT O MX (PyHKIMOHAJIBHOM 3HA-
gumoctH [1, 4, 8]. B uccrnegoBanusx cooOmaercsi 00
Y4acTUM MHKPOCKOITMYECKHX TI'PHOOB B YIJIEPOIHOM

LUKJIe, OJTHAKO BOIPOC O CTPYKType M pa3zHOOOpa3uu
JAHHOTO KOMIUIEKCa M O MPHUCYIIUX eMy MEXaHH3Max
PEeryJSIUK B JIUTEPAType OCBEMEH HETOCTATOYHO |3,
5, 7].

Llenbro HaIIMX MCCIIEOBAHUH OBIIO OTIpeieNIeHue
CTPYKTYPbI COOOIIECTB IOYBEHHBIX MHKPOCKOIHYE-
CKHX I'pHOOB THIMYHOTO YepHO3eMa MOJIIOBHI € pa3-
JIMYHOW aHTPOMOTEHHOM Harpy3Kou.
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MATEPHAJIBI U METO/IbI

HccrnenoBanyss MOPOBOIMINCHE B  MHOTOJIETHUH
nouBeHHbIH cramuonap (¢ 1990 roma) skcrnepumeH-
TaJIbHOM 0a3bl AkaneMuu Hayk MomnnoBbl «brotpon»
U pacnoioxxeHHas psigom (~ 100 m) necomnomnoca mupo-
KOJINCTBEHHBIX MopoJ Aepesbes (r. Kumunes). [lousa
OIBITHBIX YYaCTKOB — YEPHO3eM THIMYHBIH, CYTJIMHHU-
cteiid. Coneprkanue rymyca B ropuzonte 0-60 cm ot 2,2
1o 3,4%. Cpennee ucxomgHoe coaepxkanue P20s, KO n
NOz B ropmsonte 0-20 cM COCTaBIIIO, COOTBET-
cTBeHHO, 3,70; 19,10; 1,43 mr ma 100 T CyX0if IOYBHI.
CyMMa TOTJIONIEHHBIX OCHOBaHHUI B ropm3oHTe 0-50
cMm coctaBisia 28-30 mr-3ks/100 r mouBsl. Peakius
MOYBCHHOHM cpensl — crmabomenounas (pH = 7,8).
YaenbHbIi Bec mouBkl — 2,6 r/em®, moposnocts — 50-
60%, o6vemHas mMacca — 1,06-1,30 r/cm®.

BriOpaHHbIe 1151 iCCIIeI0BaHUS YYaCTKH ObLIH 3a-
HSTHI PACTCHUSIMUA O3MMOH MIICHUIIBI B 4-X BapHaHTax
KOPMOBOTO ceBOOOOPOTA C JIFOLepHOii: 1 — HeyJoOpeH-
HBI QOH (KOHTPOIB); 2 — MIUHEPAIBbHEIN (OH (MIHE-
pansHBIe yOoOpeHwus); 3 — opraHmdeckuii GpoH: HaBO3
KPC (xpymHOTO poraToro ckota); 4 — opraHHYeCKHi
¢dor* (maBo3 KPC + cupmeparsl + pacTUTEIbHBIE
octaTku). PacueTsl mo moactuogHoMmy HaBo3y KPC
MPOBOAMIIN UCXOs U3 cofepskanus B 100 T HaBo3a, KT
NasoP100Ks70. DTamoHOM B CpaBHUTENBHON OIICHKE
MHUKpPOOHOJIOTMYECKOTO COCTOSHHS OIBITHBIX BapHaH-
TOB CIIy)KMJIa 3aJIe)KHasl TI04Ba €CTECTBEHHOTO OHOIle-
HO3a JIECOTIOJIOCHI.

Brinenenne MHKpPOCKONMYECKHX TPUOOB OCY-
IIECTBIISANN Ha cpene Yameka, MOAKUCICHHON MOJIOY-
HOH KHCJIOTOH 1 cycio-arape. BunoByto unenruduka-
LU0 TPOBOJMIM MO OOIIENPHUHATHIM MeronaM. Jls
YCTaHOBIICHUSI CTETICHH Pa3JIMuUil M OJM30CTH KOM-
IUIEKCa TIOYBEHHBIX I'PHOOB M3y4aeMbIX OMOTEOIeHO-
30B UCIIOJIB30BAIN KO3 GHIMEeHTH! cxoacTBa ChepeH-
ceHa - Yekanosckoro [6]:

S = 2Cmin/ A + B, rac

A — cyMMa 9acTOT BCTPEYaEeMOCTH MHKPOMHIIE-
TOB 1-Tr0 00BeKTa (OUBHI U T. 1.); B - cymma gacror
BCTPEYaEMOCTH MHUKPOMHUIIETOB 2-TO 00BeKTa; Cmin —
CyMMa MHUHHMAJIbHBIX YaCTOT BCTPEYAEMOCTH, OOIIHX
st 1-ro 1 2-r0 00BEKTOB MHUKPOCKOITYECKHX TPHOOB.

PE3YJIbTATBI HCCJEJOBAHUM U UX
OBCYXIAEHUE

OnpezneneHue BHIOBOIO COCTaBa MUKPOCKOIH-
YEeKHX TIpUOOB HCCIIEyeMOro 4epHo3EéMa I0Ka3alo,
YTO COOOILIECTBA MUKPOMHIIETOB M3y4YEHHBIX BapUaH-
TOB IPEICTaBIEHbI 17 BUIaMU, NPUHAAIC)KABIIUMHA 7
ponam: Alternaria, Aspergillus, Fusarium, Mucor,
Penicillium, Rhizopus, Trichoderma (puc. 1). Camoe
HE3HAYUTEIFHOE KOJIMICCTBO BUIOB OBLIO 3apPETHCTPH-
poBaHO Ha MUHEpaIEHOM (oHE (8§ BUIOB), 3aTEM, B BO3-
pacratomieM nopsake, Ha HeynoopeHHoM (9 BUIOB), Ha
opranuueckoM Qone + p.o. + cuaepartsl (13 BuI0B); op-
ranuueckoM (14 BUIIOB) 1 ecTECTBEHHOM (hOHE 3aleKu
neconoiocs! (16 BUaoB).
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Puc. 1. Cmpykmypa coobujecmea MukpoCcKoOnuueckux epubos veprozema munudHo20 noo nuleHuyeti 03UMoil

[peacTaBIeHHOCTh POJOB TAKKE OTIMYAIIACH.
CaMbIM MHOTOYHCIIEHHBIM OKasajicst poy Penicillium, a
poabl Alternaria, Mucor, Trichoderman Rhizopus
Opu mpencraBieHsl | BumoM. YacToTa BCTpedaemo-
CTH TPEACTABIEHHBIX POIOB IOKAa3ajia, YTO IEPBEH-
CTBO mpuHa yIexano poaam Penicillium u Fusarium. B
JanbHENIIeM JIOMUHUPOBAHUE POJIOB H3MEHUIIOCh.
Tak, s TpuboB

poza Penicillium u Fusarium 6osee Gnaronpusit-
HBIMU OBUTH YCIOBUSI HEYJOOPEHHOTO U MHUHEPAILHOT'O

¢dona; mia npencraButeneid poga Mucor — opranude-
CKHX (DOHOB M €CTECTBEHHOTO (DOHA JIECOIOJIOCHI; IS
Aspergillus — HEy10OPEHHOTO ¥ OPraHUYECKOTO; IS
Trichoderma — HeynoOpeHHOrO W 3aleXxu, a s
Alternaria — ycnoBust opranudeckoro ¢gona. OTMeTUM
TaKKe, 4TO pH 3ToM poabsl Mucor u Rhizopus He uaen-
TU(PUIMPOBAIKNCH B NOYBAX HEYMOOPEHHOI'O M MHHE-
pajpHOTO (hoHa, a Trichoderma — B BapuaHTax ¢ BHe-
CEHHEM MHHEPAIILHBIX YI00PEHHIA.
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MuKpoMHIIETHI HW3yYCHHBIX BApHAHTOB II0 HX
BKJIaJy B COOOIIECTBO MOYKHO Pa3AeiUTh HA 3 TPYIIIIHI
[5-7]: nomMunUpyroILIHE ¥ CYOIOMUHUPYIOLINE — BHIbI
¢ JoneBbIM ydactueM > 10%; ¢ BTOpocTeneHHOH po-
JIBI0 — BUJBI ¢ BKIaA0M 5—10%, ¢ He3HAYUTENBHOM po-
JIBIO0 B COOOIIECTBE — BUBI C JIOJIEBBIM y4acTHeM < 5%
(tabnuua). Takoi aHaIM3 BBISIBWI CYHIECTBEHHOE IIe-
pepacriipesieieHie BHJIOB TI0 MX J0JIEBOMY yYacTHIO B
coobmiecTBe. ATPOTEXHHUECKUE MEPOTIPHUATHS U TeX-
HOJIOTHSI BO3JIENBIBAHUS KYJIBTYp OOYCIIOBHIIHM CHUIB-
HYIO TIEpeCTPOHKY MUKPOOHBIX coobmiecTB. Bums co-
00IIIeCTB MUKPOCKOIMIECKUX TPHUOOB KaXKaoil m3 3-x
TPYIII OTIMYAIOTCS JTOJICBBIM BKJIAZIOM, U3 YEro cie-
JIyeT, 4TO BHJIOBOE pa3HOOOpa3ue coOOIIEeCTB MUKPO-
MHIIETOB BO3PACTAET 3a CYET BHJOB C BTOPOCTEIIEHHOM
ponbio (Tabnuia). JIoOMUHUPYIOUIYIO POJIb TPOSBUIN
npejacraButenu pomoB  Penicillium, Fusarium wu
Rhizopus, a umenno: P. expansum (14,67 — 35,17%), a
tax xeP. commune (11,86 —15,4%),P. digitatum (13,15
— 36-67%), Rhizopus sp. (17,79 — 17,97%) u F.
oxysporum(12,96%). Ho mo Bapuantam OHU ObLIH
TpeCTaBJICHHI 0-pasHOMY. B koHTpOse ObUT0 4 BHIa:
P. expansum (35,17%), P. frecuentans (15,29%), P.
digitatum (13,15%), F. gibbosum (10,7%); Ha muHe-
panbHoM (one Takxke 4: P. digitatum (36,67%),P.

commune (15,4%), P. expansum (14,67%), F.
oxysporum (12,96%); na opranuueckom: P. commune
(11,86), P. expansum (21,74%) u Rhizopus sp.
(17,79%); Ha opranmueckomM™® + cuaeparsl + pacTH-
TEeNbHbIE OCTATKH, a TAK)KE HA €CTECTBEHHOM ()OHE Jie-
conosiockl ObwI0 Mo 2 Buma: P. expansum (29,41 u
27,18%) u Rhizopus sp. (17,97 u 17,84%). AGcomoT-
HBIM JIMJIEPOM SIBIBUICSIP. eXxpansum, 3a NCKITIoYeHHEM
MEHepaIbHOTO (oHa, rae yumepom Obut P. digitatum.
Kpome 3toro, B mouse He ymoOpeHHOro (hOHA TaKO-
BeiMu Obutn P, frecuentans, P. digitatum u F.
gibbosum; B wmwmHepamsHOM — P. commune, P.
expansum wu F. oxysporum; B opraHudeckom — P.
expansum, Rhizopus sp. u P. commune, Torzaa kak B op-
TaHUYECKOM* M eCTECTBEHHOM (OHE JIECOIIOJIOCHl —
taroke u Rhizopus sp.

YUCIEHHOCTh MUKPOMHILIETOB TUIIMYHOTO YEPHO-
3éMa, MPOSIBUBILINX BTOPOCTEIICHHYIO POJIb, [0 BapUaH-
TaM ObUIa OOJIBILE, HO CHIIBHO pa3Huiack. Tak, B KOH-
tpone — 2 Buaa (T. viride — 9,17% u A. fumigatus —
6,13%),ma muHepanbHOM ¢one — ommH BuUn (P.
nigricans — 8,56%), B oCTalbHBIX BapHaHTaX — MO 5
mwm 6 BUAOB (Ha opranmdeckoM (oHe — 5 BHIOB: A.
alternata(6,92%), A. flavus

Tabmuna
OTHOCHTEJIBHOE YUACTHE MUKPOMHIIETOB B COOOIIIECTBO MUKPOCKOITMYCCKUX TPHOOB
DKCIepUMEHTAIBHBIN (hOoH
Hons, % " " > oy
HEy100peHHBII | MUHEpaJbHbIN | OpraHM4eCKUM | OpraHM4eCKUM JIECOII0JI0Cca
Buibl MUKpOMUIIETOB € JOMUHUPYIOLIEH B CYOTIOMUHHUPYIOIIEH POIIHIO
36,67 - 27,18 P. expansum P. digitatum P. expansum P. expansum
21,74 -17,84 P. expansum Rhizopus sp. Rhizopus sp.
17,79 - 15,29 P. frecuentans P. commune Rhizopus sp.
13,67— 13,15 P. digitatum P. expansum
12,96 - 10,7 F. gibbosum F. oxysporum P. commune
Bu bl MUKPOMHIIETOB C BTOPOCTENEHHOM POJIbIO
9,17 - 7,03 T. viride P. nigricans P. frecuentans P. viridicatum P. V'r.'d.'cat'
P. frecuentans T. viride
P. digitatum
6,92 A. alternata
A. flavus
P. frecuent.
. F. oxysporum
6,70 - 6,05 A. fumigatus F. oxyspor. Mucor sp. Mucor sp.
P commune P. digitat.
5,72 -5,19 P. digitatum F. oxyspor
PGZ[KO BCTpEYACMEIC, C HE3HAYNTEILHOM POJIbIO BU/IbI
A. fumigatus A. flavus
4,77 - 3,67 F. heterospor. A.alternata T. viride T. viride P. commune
A. alternata
356293 | CCUMOUM e oimorum | P viridicat, | P-Migricans
P. commune A. flavus
2,61-1,87 Muco_r SP- A.alternata P. nigricans
A. niger
A. fumigatus
A. fumigat. . F. culmorum
0.83-021 F. heterosp. A. fumigatus F. heterospor.
F. gibbosum
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(6,92%), F. Oxysporum (6,51%), P. frecuentans
(8,89%), P. digitatum (6,92%); Ha OpraHHYECKOM
(one* + pacTuresnbHBIE OCTaTKU + cUaepaThl — 6 BU-
JIOB!

P. commune (5,72%), P. frecuentans (8,17%), F.
oxysporum  (6,7%), P. digitatum(557%), P.
viridicatum (7,03%), Mucor sp. (6,05%); B 3anexu —
taxxe 6 Bumos: F. oxysporum (5,39%),P. frecuentans,
(6,03%), P. digitatum (5,19%), P. viridicatum (8,3%),
T. viride (7,88%), Mucor sp. (5,39%).Busi ¢ He3HauH-
TENBHOH POJIBIO, C IONIEBBIM ydacTHEeM< 5% TaKxe pa3-
JUYANIACh TI0 BapuaHTaM. Ha HeymoOpeHHOH mouBe
obuto otmewyeno 3 Bupa: F. culmorum (3,36%), F.
heterosporum (3,67%) u P. commune (3,36%); na mu-
HepalbHOM (oHe — TakKe 3 BUAa, HO, 32 UCKIIIOUCHH-
emF. culmorum (2,93%), coBcem apyrue:A. alternata
(4,16%), A. fumigatus (4,65%); Ha OpraHHYECKOM
¢done — 6 Bumos: A. niger (1,98%), A. fumigatus
(0,4%),F. heterosporum (0,4%), P. viridicatum
(3,56%), T. viride (3,95%) u Mucor sp. (2,16%), u3 xo-
TOpbIX orsATh ke A. fumigatus u F. heterosporum mpex-
HHUX BapHaHTOB; Ha OpraHudeckoM (one* + cumepartsl
+ pacTHTeNbHBIE OCTAaTKHM — 5 BHAOB: A. alternata
(2,61%),A. flavus (3,10%), A. fumigatus (0,33%), P.
nigricans (3,27%), T. viride (4,08%); Ha ecTeCTBEHHOM
(bone necononocs! — 8 BUIOB: A. alternata (3,73%),A.
flavus (4,77%), A. fumigatus (0,41%), F. culmorum
(2,93%), F. heterosporum (0,21%),F. gibbosum
(0,83%), P. commune (4,56%), P. nigricans (1,87%).

Takum 00pa3oM BBISBIEHO, YTO CEIbCKOXO3SM-
CTBEHHOE HCIIOJb30BAaHHE 3EMENIb MOIU(PHUIMPYET

CTPYKTYpPY IOYBEHHBIX COOOILECTB MHUKPOMHIIETOB,
YTO NPUBOJIUT K MUX CYILIECTBEHHOW IepecTpoiike. B
0€HOM OpraHUYECKHM BEIIECTBOM YEPHO3EME MUKPO-
CKOITMYECKHE IPHOBI IPEACTaBICHBI HEOOIIBIINM KOJIH-
YeCTBOM BHJOB. [ puObI — Oosiee M3dUparTenbHbl (cre-
LIMaJIM3UPOBaHbl) B 00ph0OE 3a NUTATENbHBIC BEIIECTBA,
MIOSTOMY BHJBI C JJOMUHHPYIOIIEH U cyOnOMHHUPYIO-
el poJIbI0 TpeNCTaBiIeHbl Oosiee MUPOKo. OTIuus
MOCIIEHEH TPYNIIBI COCTOAT B IPYNIUPOBAHUH BHIOB
MHKPOMHIIETOB HEymoOpeHHoro (oHa, C MHUHEpalb-
HBIM H OPTaHHYECKUMH (OHAMH M €CTECTBEHHBIM (O-
HOM JIECOTIOJIOCHI.

W3ydeHHBIE BapHaHTHl UMEIOT MHOTO OOIIEro: B
HUX JOMHHHUPYIOT MHUKPOCKOIIMYECKHE TI'puObl pona
Penicillium. IlpucytcTeie OONMBLIMHCTBA MPEICTABHU-
teneir poma Penicillium  ob6wsicusiercs  kapGoonu-
roTpoHBIMH YCJIOBUSIMU cpelbl. B nmanHoM ciydae,
TOJBKO 00OTalIeHNue MaxXOTHBIX II0YB OPraHUYeCKHUMHU
BEIIECTBAMH CO3/aeT YCJIOBHUS JUISl NPEIOTBPALCHUS
mporeccoB aerymudukanyu [5, 7]. Kapboomurorpod-
HOCTh IOYBHI CBHACTEIBCTBYET 00 OOECIICUCHHOCTH
MOYBBI YIJIEPOIOM, OLCHUBACMOH 110 MHUKPOOHOJIOTH-
YecKMM TNoKasarelsiM. Haubosee HAarisgHO OLCHKY
CTCIICHH PAa3IMYMid M ONM30CTH KOMIUIEKCOB TPHOOB
U3y4aeMBIX OHOTCOIICHO30B MOXKHO OCYIICCTBUTH
ompenencHueM kodddunuenra ChepeHcena - Yeka-
HOBCKOTO (BBIPQKAIOLIETO pa3IWYHbIE OTHOLICHUS
YHUCJia COBMAAAIONINX MPU3HAKOB K O0IIEeMYy HX YHCITY)
U MepBbI pacCTOsTHUS (ONpeIeIIIOIIeH pa3nuins MeXIy
CpPaBHHMBaeMbIMH OOBEKTaMH B MHOTOMEPHOM IIpO-
CTPaHCTBE IPH3HAKOB).

0,5
o 0,45 p—
2 0,4 L,
(H) ' [ L l'. ',}
::O: 0135 ?’;:."-‘
: 0,3 :iv ‘.‘.'-.:.
S ey
E 0, 2 o :;-). o
S A
_?; 0,15 : "‘LL"'
S 0,1 —fegs
a 0,05 g7
05 138
0 Do
KOHTpPOJIb MUHEPAIbHBIN OpraHU4YeCcKui
7 MAHEPATbHBIN 0,44 0 0
O opraHMYeCKHiA 0,14 0,14 0
O opraHuyecKui™ 0,11 0,12 0,3
DKcIlepUMeHTaIbHBIC BAPHAHTHI

Puc. 2. 3uauenue xospgpuyuenma cxoocmea Cwvepencena-Yexanosckozo mexncoy
€O00Wecmeamu MUKPOCKONUHECKUX 2pUb08 NOYBbL U3-N00 O3UMOU NULEHUYbI.

MOHHUTOPHHT TUITMYHOTO Y€PHO3EMa BBISIBUII, YTO
M3y4YEHHbIE IOYBbI BO MHOTOM CXOXKH MEXJly CO00i 1Mo
aToMy mokaszareio (puc. 2). Tak, 10 TIOBOIY pacmpo-
CTPaHEHHOCTH W  pa3HooOpa3usi TpuboB poja
Penicillium ycraHoBieHo, 9T0 M3ydeHHO# TMOYBE Xa-
pakTepHbl KapOOOIUTOTPOdHBIE YCIOBHS CPEIbl U Je-
rymuukanms. Y Tonpko B nouse, y10OpeHHOH opra-
HUYECKUMH YAOOPEHHUSIMH, IPOLIECCH AeTYMHUDUKAIINT
3aTOPMO’KEHBI. MUKPOMUIIETH! YCYTyOIISIOT ITPOLIECCH

JeryMu(uKaIuy naxoTHbIX Y4epPHO3EMOB, U HH CEBO00-
OpOTbI, HI BHECEHHUE MHHEPAIIbHBIX U OPraHHYECKHX
ynoOpeHuit (cuaeparsl, pacTUTEIbHBIE OCTATKH) HE B
COCTOSIHUM HPENSTCTBOBaTh 3TOMy. TosibKO oOoraiie-
HHE MMaXOTHBIX [TOYB OPraHUYECKHUMH BEIIECTBAMH CO-
3/1a€T YCIJIOBUS IS IPEOTBPAILEHHUS ITPOIIECCOB JIETY-
Mudukaiuy. Hanbonbliee cX0ACTBO OTMEUEHO MEXIY
HeynoOpeHHBIM 1 MUHepanbHbIM GoHoM (0,44), 3aTem
MEXAYy HEyHOOpEHHBIM M OpraHW4ecKUM (OHOM
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(0,14). CxoxctBo HEyHOOpEeHHOTO (OHA C OpraHHYe-
cknm* ObuT0 HauMeHbM (0,11). Mexay MuHEpab-
HbIM 1 OpraHU4YCCKUMU (1)0HaMI/I OTMEC4YaJ1aCh TaKas XK€
3aKOHOMEPHOCTb, XOTA a0COJIIOTHBIE BEIUYUHEI K03(1)—
(l)I/IIII/IeHTa cXoacTna ObUIM MEHBIIE IOYTH B 4 paza
(0,14 u 0,12 coorBercTBeHHO). Opranuueckue (GOHEI
XapaKTCepru30BaJInCh BBICOKON BEJIMYUHON KOB(l)(l)I/IIlI/I—
enta CnepeHcena- Yekanosckoro (0,4).

ATpPOTEXHUYECKUE MEPONPUSATUS U TEXHOJOTUHU
BO3JCJIIbIBAHUS CEITBLCKOXO3IMCTBCHHBIX KYyJbTYp OKa-
3BIBAIOT OTPOMHOE BIIMSHUE Ha CTPYKTYPY COOOIIECTB
MHUKPOCKOTIMIECKUX TPUOOB, UTO MPOSABIECTCS B IIepe-
pactp€aeieHn 1 YMEHBIICHUN KOJINYECTBa BHUOB C
ILOMI/IHI/Ipy}OIlIeﬁ POJIbIO, CHU)KECHUU BUAOBOI'O pa3HO-
obpasusi, noMuHHpOBaHMK TpubOB poma Penicillium.
Tonbko HUHTCTrPUPOBAHHBIC CEJIbCKOXO035ICTBEHHBIC
CTpaTeruu MOT'YT TrapaHTHPOBATh 3J0POBLC IOYBLI.
HonyquHme JaHHBIC CBUACTCIBCTBYIOT TAKKE O TOM,
YTO CBOCBPCMCHHBLIMU U KOPPECKTHBIMH arpoOTCXHUYC-
CKUMH MCPOIIPUATHAMU MOXHO YHOPABJIATL XOAOM
MI/IKp06I/IOHOFI/I‘I€CKI/IX IPpOHECCOB B IOYBC U UBMCHATH
HX HalpaBJICHHOCTH B H€O6XOI[I/IMy}O CTOPOHY.

BBIBO/IbI:

1. CooOmecTBa MUKPOMHIIETOB B HCCIICIOBaH-
HOM 4YCpHO3CEMC MPCACTABIICHBI BUJAAMU, IIPUHAAJICIKA-
mumu 7-mu poaam: Alternaria, Aspergillus, Fusarium,
Mucor, Penicillium, Rhizopus, Trichoderma. [luamna-
30H POJIOB M BHJOB B I0YBE, YIOOPEHHOW OpraHuve-
CKHUM BEUICCTBOM H €CTECCTBCHHOI'O 6I/IOHeH038, mupe.
Pa3Ho00pa3ue MUKPOMHUIICTOB MPECTABICHO TJIABHBIM
00pa3oM BHIAaMH, XapaKTCPUIYIOIIUMUCI BTOPOCTE-
TICHHOH pOJIbIo0 B coobmecTBe. [1o Mepe yObIBaHMSA Op-
TaHMYCCKOI'0O BCIICCTBA IMOYBbI pa3H006pa3He MUKPO-
CKOIMMYCCKUX FpI/I6OB CyKaeTc.

2. Bcero B THIINYHOM HUCPHO3CMC ObLIH HUACHTHU-
¢unmpoBansl 17 BHIOB MHUKPOCKOIIMYECKUX TPHOOB:
Alternaria alternata, Aspergillus flavus, Aspergillus fu-
migatus, Aspergillus niger, Fusarium culmorum,
Fusarium  heterosporum, Fusarium  oxysporum,
Fusarium gibbosum, Penicillium commune, Penicil-
lium expansum, Penicillium nigricans, Penicillium
frecuentans, Penicillium digitatum, Penicillium virid-
icatum, Trichoderma viride, Mucor sp, Rhizopus sp.
TunmuaHbI 9epHO3EM coNepkHUT OoJblle (HUTOMATO-
TeHHBIX TPUOOB, YeM IpEICTaBUTENCH T'PUOOB - Cy-
IIPECCOPOB.

3. Al’“pOTeXHI/I‘{GCI(I/Ie MCPOIIPUATHUA U TCXHOJIO-
T'MH BO3J1CJIbIBAHUA CENBLCKOXO03IMCTBEHHBIX

KyJbTYp OKa3blBalOT OIPOMHOE BJIMSIHHE Ha
CTPYKTYPY COOOIIECTB MHUKPOCKONUYECKUX TpHOOB,
4TO MPOSBJIACTCS B IEpEepacHpeeICHUN U YMEHbIIIE-
HUUA KOJUYECTBA BUJIOB C JIOMUHHUPYIOLIEH POJIbIO,
CHH>KCHUHU BHUJOBOTO pa3Hoo6pa3m{, JOMUHHUPOBAHUUN
rpuboB pona Penicillium. Tonbko MHTErpHpOBaHHBIE
CENbCKOXO03SIMCTBEHHBIE CTpaTerunu MOryT rapaHTupo-
BaThb 3JOPOBLE NOYBBI

References

1. Andronov E.E., Petrova S.N., Pinaev A.G,,
Pershina E.V., Rakhimgalieva S.zZh., Akhmedenov
K.M., Gorobets A.V., Sergaliev N.Kh. Analysis of the
Structure of Microbial Community in Soils with Differ-
ent degrees of Salinization Using T-RFLP and Real-
Time PCR Techniques, Eurasian Soil Science, 2012,
Vol. 45(2), pp. 147-156.

2. Bazykina G.S. Hydrological degradation of
automorphic soils in agricultural landscapes, Byulleten
Pochvennogo instituta im. V.V. Dokuchaeva, 2012,
Vol. 70, pp. 43-55.

3. Frunze N.I. Live carbon black mills of
Moldova: modern aspects and methodological solutions
to the problem. Lap Lambert: Academic Publishing.
Diisteldorf. Germany. 2017. 245 p. [Published in
Russian].

4. Manucharova N.A. Molekulyarno-
biologicheskie aspekty issledovanii v ekologii i
mikrobiologii (Molecular biological aspects of research
in ecology and microbiology), Moscow, 2010. 47 p.

5. Marphenina O.E. Anthropogenic ecology of
soil fungi. Moscow: Medicine for all. 2005. 196p. .
[Published in Russian].

6. Methods of soil microbiology and
biochemistry. Moscow: Moscow State University
1991. 382 p. . [Published in Russian].

7. Nazarko M.D Lobanov V.G. Structure of
bacterial and mushroom communities Ricospheric and
extractive locuses of gray forest soil. Soil science.
2019. Ne 3, p. 355 - 369.[Published in Russian].

8. Polyanskaya JI.M., Geidebrekht V.V,
Stepanov A.Jl., Zvyagintsev D.G. Raspredelenie
chislennosti i biomassy mikroorganizmov po profilyam
zonal'nykh tipov pochv, Pochvovedenie, 1995, No. 3,
pp. 322-328.

9. Baldrian P., Vetrovsky T., Cajthaml T.,
Dobiasova P., Petrankova M., Snajdr J., Eichlerova I.
Estimation of fungal biomass in forest litter and soil,
Fungal ecology, 2013, pp. 1-11.

10. Fierer  N.,  Schimela J.P., Holden
P.A. Variations in microbial community composition

11. through two soil depth profiles, Soil Biol.
Biochem., 2003, pp.167-176

12. Gangneux C., Akpa-Vinceslas M., Sauvage
H., Desaire S., Houot S., Laval K. Fungal, bacterial and
plant dsDNA contributions to soil total DNA extracted
from silty soils under different farming practices:
Relationships with chloroform-Ilabile carbon, Soil Biol.
Biochem., 2011, pp. 431-437.

Pabora Opma BBIOTHEHA B paMkax mpoekrta [Tl
«Dppexmusnoe ucnonv3o8anue NOUGEHHLIX Pecypcos u
MquO6H020 pa3H006pa3uﬂ 3a cuem npumeHerus d1emMen-
mo8 OUONOSUUECKO20 (OP2aHUYeCKo20) 3emiedenusy,
20.80009.5107.

The work was performed in the framework of the
GP» Efficient use of soil resources and microbial di-
versity through the use of elements of biological (or-
ganic) farming», 20.80009.5107.



14 German International Journal of Modern Science Ne19, 2021

MATHEMATICAL SCIENCES

CONDITIONS FOR RELIABLE MEASUREMENTS IN SPACE

Guzevich S.N.

State scientific-research navigational-hydrographical Institute,
S. Petersburg, Russia

DOI: 10.24412/2701-8369-2021-19-1-14-22

87YJIK 513; 530
YCJOBUS JOCTOBEPHBIX U3MEPEHUI B TPOCTPAHCTBE

I'yzeBuu C.H.
AO «IocyoapcmeenHbill HAyUHO-UCCIe008AMENbCKUL HABULAYUOHHO-2UOPOPAGUUECKUT] UHCINUMYMY,
2. Canxkm-Ilemep6ype

Abstract

The article considers the conditions for performing reliable measurements of objects in spherical space when
performing unconditional analytical reliability, based on the description of measurement results when objects are
transformed into their images and vice versa by direct and inverse functions. These conditions are provided in full
compliance with the axiomatics of Euclid, which are based on his postulates based on the principle of pairing, the
interaction between spherical surfaces, describing the base of the meter and the observed dimensions of the object.
The transformations are based on the use of the dependence of the geometric mean and the power dependences of
the transcendental functions, which make it possible to increase the order of the resolution of the measurements in
the cube, but not on the change in the distance from the object, but on the angle of its observation.

AHHOTaLUA

B cratee PACCMOTPCHBI YCJIOBUA BBINIOJTHCHUA JOCTOBCPHBIX H3Mep6HPII>i 00BEKTOB B C(l)epPI‘IeCKOM Ipo-
CTPaHCTBC PU BLINTOJIHCHUUN 663y0HOBHOﬁ aHAJATHYCCKOHN JAOCTOBCPHOCTH, HOCTpOGHHOI\/'I Ha OMMCAaHWH PE3YJib-
TaTOB U3MEPEHUII IPU IPE0OPa30BaHMAX 0OBEKTOB B X 00pa3bl M 00PATHO MPSIMBIMU U 0OPAaTHBIMU (PYHKLIUSMH.
JlaHHbIC YCIOBUS 00SCIEUMBAIOTCS MPH MOJTHOM COOJIOICHHM aKCHOMAaTHKK EBKITHIA, OCHOBOW KOTOPBIX SIBJIS-
IOTCA €T0 MOCTYJAaThl, IOCTPOCHHBIC Ha MPUHIHUIIC MTAPHOCTH, BSaHMOﬂeﬁCTBHH MCXKIY IAapOBbIMU IMOBEPXHO-
CTSIMH, ONMCHIBAIONIMX 0a3y M3MEPHUTENS M HAO0aeMble pa3Mepbl 00bekTa. [Ipeobpa3oBaHus MOCTPOCHBI Ha
HCIOJIb30BAHUHN 3aBUCUMOCTU TEOMETPHUUCCKOTO CPEAHETO U CTCTICHHBIX 3aBUCUMOCTEMN TPaHCHCHACHTHBIX (byHK-
I.[I/If/i, KOTOPBIC NO3BOJIAIOT IOBBICUTH MOPAAOK pa3pema10mel71 CIIOCOOHOCTH I/IBMCpeHI/Iﬁ B Ky6e, HO HC€ OT UBMCHC-
HUS paCCTOSAHUSA OT 06I>CKTa, a OT yrjia ero Ha6J‘IIO,I[€HI/I$[.

Keywords: reliability, pairing, , mapping, reliability conditions, spherical space, linear design, spherical pro-

jection.

KinroueBble ci10Ba: 10CTOBEPHOCTD, TAPHOCTh, OTOOPaXKEHHE, YCIOBHS TOCTOBEPHOCTH, ChepuuecKoe mpo-
CTPAHCTBO, TINHEHHOE MIPOSKTUPOBAHKE, CHEPUIECKOE IPOCHPOBAHNE.

1. BeeaeHue

M3MepeHue — 0OCHOBHO Npolecc U3yu4eHus Bellle-
CTBEHHBIX U TIOJIEBLIX 00BEKTOB MPHUPOIbI, Oe3 obectie-
YEHHs JIOCTOBEPHOCTH KOTOPBIX, HUKAaKOil porpecc B
MIO3HAHUY MTPHUPOIHI HEBO3MOXKEH. B HacTosmIee Bpems
STOT MPOIECC 00NaaeT CBOMCTBOM HEOIPEIeIeHHO-
CTH.

[TepBBIM 11arOM B 3TOM ITO3HAHHUH SBISIETCS U3Me-
PEHUE MOJI0KEHHS, pa3MEPOB M OPUEHTAIH OOBEKTOB
B IIPOCTPAHCTBE, BCE OCTAILHBIE MOJIEJILHBIE ITOCTPOE-
HHSA — cieacTus!!!

Cdepuueckass ¢popMa OOBEKTOB W WX TOJEH B
OKpY’KalolleM Hac MPOCTPAHCTBE SBISAETCSA Mpeoldiia-
Jarolel, Kak B KOCMOCE, TaK U B aToMax. Bce 00beKThI
Ha PacCTOSIHUU O0TOOPaXKal0TCs ¥ U3MEPSIOTCS C TIOMO-
mpto nosiei. [Ipu 3TOM moust KacarTcst TOBEPXHOCTH
00BEKTOB HE 3aBUCHMO OT UX (POPMBI B 0OCOOBIX TOUKAX
— yriax, obecrieurBasi HEpa3phIBHYIO CBSI3b X Belle-
CTBEHHOM U noneBoii yacteil. [ToaTomy 3agaua usmepe-
HUH TIonieil 00bekToB cdepruueckoid GopMbl M Tpo-

CTpaHCTBE SBISETCA OCHOBHOW B 00€CIIEYeHUH JAOCTO-
BEPHOCTH M TOYHOCTH onucaHui o0bexToB. IToms xa-
PaKTepU3yIOTCAd HANpaBICHHEM MEpeMEIleHUs H
HalpaBJICHHEM BpAILeHHUs BEKTOpa B MPOCTPAHCTBE,
KOTOPBIH ONMHCHIBACTCS JUTMHON, aMILTUTYION U (ha3oil.

Bce 00bexThI Ha 3emite U3MEPSIFOTCS C TIOMOIIBIO
nojed, To ectb 00nanalT chepudecKol 3aMKHYTO-
CTBIO, KDOME TOTO OHHU OTHMCHIBAIOTCS HA CHEepUUECKOM
OCHOBAaHUU, KOTOPOE 3aTPyJHSET pealu3alto J0CTO-
BEPHBIX M3MEPEHHH Ha OOJBIINX OTCTOSIHUAX. YUecTh
BCE 3TH JIOCTaTOYHO IIPOTHBOPEUHUBHIE (DaKTHI HE MPO-
cTas 3ajava.

B HacTosiiee BpeMs OCHOBOM BCeX U3BMEPEHMUI SIB-
JISTIOTCSI TOCTYJIATHl M aKCHOMBI EBKITHIA, KOTOpBIE MC-
TOJIB3YIOTCA B ype3aHHoM Buje [1,2]. OCHOBHBIE OTJIH-
Yus MOJHOM akcnoMaTtuku EBkimpaa, ot oOmenpuHs-
TBIX U MOBCEMECTHO HCIOJIb3YEMBIX €€ IMOJIOXKEHUH,
CBSI3aHBl TEM, YTO OTU IOJIOXKEHHUS] OTHOCITCA, HE
TOJIBKO K OMHMCAHUIO JIMHEWHOro MPOCTPAHCTBA, a U K
OIMCaHMIO (PU3UUECKHX ITPOLIECCOB U 00BEKTOB B ce-
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pudeckoM mpoctpancTBe. OHU BEIpaKaroTcsi B 00s3a-
TEJILHOM HCIIOIb30BaHNH MAPHBIX U3MEPHUTEINCH 1 ONH-
CaHMHU MOJIeH B BUJAE MIAPOBBIX MOBEPXHOCTEH, OKpY-
JKAIOUIMX OOBEKTBI, CBS3b MEXIY KOTOPBIMH OCY-
HIECTBIAIOTCS KacaTeJIbHBIMU MEXTy ux
MOBEPXHOCTSAMH. DTH MOJIOKEHUSI IPUHATH TPUBUAIIb-
HBIMU U IIPAKTUYECKHU HE UCIOIB3YIOTCS, HO UX POJb B
OIMCAaHUM TPOLECCOB B CPEPHYECKOM MPOCTPAHCTBE
ABJISTIOTCSL OTpeNesIomMuy. IlombiTaeMcst TTOKa3aTh
HEOOXOANMOCTb ONHCAHMS OKPYKAIOIIETO IPOCTPaH-
CTBa C HCIIOJB30BAaHMEM BCeX MocTynaT EBkiamaa npu
HCTIONIb30BaHUHU €TI0 aKCHOM, KaK CIIE/ICTBHS ITOCTYJIAT.

s onmcaHns 0OBEKTOB B NMPOCTPAHCTBE OyeM
UCIIOJIB30BaTh MapHbIe MPOEKTUBHBIE CUCTEMBI KOOp-
JIMHAT: CTEPEOCKONMUYECKUE U MapaulaKTU4YecKue, rie
BCE M3MEpEHMs BBIMONHAIOTCS TONBKO IO Harlpaslie-
HHUIO OCell KOOpAMHAT Ha MJIOCKOCTU M3MepeHuH (s
UX ONHCaHMSA HCIOJIb3YeTCs] CBOM TEPMHUH — OTCTOS-
HHE), IMes JIBe TapajljieNIbHbIE IFIOCKOCTH JUIsl 0TOOpa-
JKEHUSI TIPOCTPAHCTBA, T/I€ MOTYT CPaBHHMBATHCS IIPA-
MOJIMHENHBIE OTPE3KH [3].

B HacTosiee BpeMsi JOCTOBEPHOCTh M3MEPEHUI
00BEKTOB 1 HX c(hepUIecKHX Mojel OCHOBaHA Ha CPaB-
HEHUH Pe3yJIbTaTOB M3MEPECHUI-BBIYMCICHUH pa3me-
poB 00BEKTa 1O pa3MepaM MpOeKnuii ux oO0pa3oB Ha
ocsx koopauHar. IIpu BBINONHEHUU H3MEpPEHUN Ha
PacCTOSIHUU 3TOT MpPOLECC HE pean3yeM, a HCIOIb30-
BaHME MAPHBIX IPOSKTUBHBIX CHCTEM KOOpAUHAT (cde-
PUYECKUX M TapajlaKTUYeCKHX) OOecleurBaeT BO3-
MO>XHOCTh TOJIbKO CpaBHEHHE pa3MepOB 00pazoB 00b-
eKTa. IMosTomy paccMOTpuM BO3MOXKHOCTb
BBINOJIHEHUs] AKCHOMATHYECKOro YCJIOBHS /0CTO-
BEPHOCTH HM3MepeHuii. npeodpa3oBaHue pa3MepoB
o0beKTa B MX 00pa3bl M 00PATHO MO NPAMbBIM H 00-
parHbIiM pyHkuusm [1].

Hcnonp3oBaHne JMHEHHOTO IpeoOpa3oBaHUs
MIPOCTPAHCTBEHHBIX Pa3MEPOB B UX 00pa3bl U 00paTHO
MIPY UCTIOJIH30BAHNH MOHO IIPOSKTUPOBAHUS HE TIOIYH-
HSETCA 3TOMY NpaBwily. OU3HUECKHE MPOLECCHl OIHU-
CBIBAIOTCS MIEPUOMIECKUMH CPEepUIeCKUMH (YHKIIH-
SIMH, UMEIOIIMMH 00paTHBIE MPeoOpa3oBaHus, HO MPH
UX OMHCAaHUHU B MPOCTPAHCTBE 3Ta 0OPATUMOCTH Tepsi-
ercs. Postb psiIMBIX — 00paTHBIX MpeoOpa3oBaHui pH
cepruecKoM NPOCIMPOBAHUH MEXIY IIAPOBBIMHU MO~
BEPXHOCTSIMH MOTYT CHITPaTh TPAHCIEHICHTHBIE TPHU-
roHomeTprieckne QyHknuu. [lostomy Oynem omHO-
BPEMEHHO paccMaTpHBaTh 2 BU/Ia TApPHOTO MPOEKTHPO-
BaHMsA Ha IUIOCKOCTH: OOLICNPUHSATOE JIMHEHHOE
MIPOEKTUPOBAaHUE U ChepHUIecKoe, A1l X CPABHEHHUS U
OIICHKH.

2. Tlouck myTeii peureHus 3a1a4u

JlocToBepHOCTH M3MEpPEHUI 0OBEKTOB U UX MOJEH
B c(hepudecKkoM MNpPOCTPAHCTBE MpPU HCHOIH30BAHUHI
napsl U3MepuTesIeld o0ecreunBaeTcsl TOIbKO MPU pac-
CMOTPEHHUH MX MPOCKIUA Ha oO0mel miockoctu. Jlis
atoro EBkmmn npeanoxun paccmarpuBaTh 0asy map-
HOTO M3MEpPUTENsI U HaOJII01aeMblii OTPE30K 00BEKTa B
MPOCTPAHCTBE HAa OBEPXHOCTSIX IIapOB.

ap o6mamaer abCOMIOTHOW CHMMETpHEH |
HaMMEHBIIINM KOJIMYECTBOM OITMCHIBAIOIINX €T0 Mapa-
METPOB: JTMHEHHBIX U cepraeckux. V3 TMHEHHBIX ma-
paMeTpoB 3TO paauyc (AuaMeTp) u Xopaa, a u3 chepu-
YECKHUX — yTOJI, INIOCKOCTHBIE OTOOPaXXEHHS KOTOPOTO

OIUCHIBAETCA OTHOIICHMUSAMH MHPOEKLIUH Ha OpTOro-
HaJbHBIX IIOCKOCTAX. TO eCcTh JI000H cheprudecKuii
00BEKT MOXKET OBITH ONMHCAH PAIMYCOM M JBYMS IPO-
eKIUSIMH Ha OCSIX KOOPAMHAT €ro IMPOCTPAHCTBEHHOTO
yria.

Ipoexkwst cdepsl B mape o01aaeT HANOOIBIICH
MIPOCTOTOM ONHUCAHMA, IJIe BCE MPOCTPAHCTBEHHBIE Ma-
paMeTpbl MOXKHO OLIGHUTH I10 MPOCKIHUSAM JBYX TOYEK
Ha ONHOH OCH KOOPJHMHAT, CBSI3aHHBIX C pa3MepoM
XOpIbl, U3 TPAHHI[ KOTOPOH MIyT KacaTeIbHBIE K IIa-
POBOIi MMOBEPXHOCTH Npyroro oOwbekTa. duzndeckue
oI 0OBEKTOB ONMCHIBAIOTCA PaANyCaMHu, KOTOPBIE
HNMEIOT OPTOTOHAIBHBIE MM AMIUTUTYIHBIE 3HAUCHMS,
YTO MO3BOJISIET IO OIL[EHKAM OTHOIIEHUI paguycoB U
aMIUIATYZA (PU3UYECKHUX MapaMeTpoB, OLICHUTH B3aHM-
HYI0O OpPHEHTALMI0 M ONHUCATh MX TPUTOHOMETpHYE-
CKHMH (pyHKIUSMH.

BekTop B mape npeacTaBUM paguyCcoM C aMILIH-
TyA0# (PU3MYECKOTO TI0JISl HA €ro KOHIIE, BpallleHHe pa-
JUyca Ha IJIOCKOCTH HAONIOAEHWH OyIeT HM3MEHSTh
YToJI, MeXy aMIUINTYAOH M KacaTeIbHOH, TPOBEICH-
HOH K pamuycy, u OyneT oToOpaxarbCs Ha INIOCKOCTH
N3MEpPEHNH N3MEHEHNEM aMIUTUTYIHOTO 3HAYCHUS IPU
€ro BpaIlICHHN.

Jnst obecrieueHnst JOCTOBEPHOCTH U3MEPEHUH Oy-
JIeM HUCIIOJIb30BaTh: ABa uaMepurens 1 u 2, pacmoio-
JKEHHBIX Ha U3BECTHOH x0p/e d Ha MOBEPXHOCTH ILIapa
- U3MEpHUTENS U JIBe I'paHUYHbIE TOYKU A U B Ha no-
BEPXHOCTH MIAPOBOTO MOJsd 00BEKTa, HaOII0JaeMble
Kak Xopja mapa oObekTa, o0jajaromias aMIUIUTY/-
HBIMH 3HAYCHUSIMH TOJI 4, TOKa3aHHbIE Ha puc.l u
00BbEANHEHHBIC MTApHOH MapaTaKTUYECKOH CHCTEMO
KoopauHaT. IIpuBeeHHOE MOCTPOCHUE TOIYyYCHO JIH-
HEWHBIM MPOCLUPOBAHNEM MapHBIX U3MEPEHHH, KOTO-
pBI€ pacCMOTpPEHBI B 00JIBIIIOM YHnCiie paboT pa3HBIX aB-
TOpOB [4-6] ¥ MOTYT OBITh MCIIOJIE30BAHKI IS chepu-
YEeCKHX 0OBEKTOB.

[Tapel 0O0BEAMHEHBI IUIOCKOCTHIO HAOIOACHUN
I'0Y ¢ ocbto HaOmoAeHHH Y, IPOXOAsILEH Yepe3 LEeHTP
6a3pl 012 1 Touky C, pacrojiO)KEHHYIO Ha CEpeHHe
xopapl oObekra. Jlroboe cedeHue Imapa SIBISETCS
OKPY>KHOCTBIO, IIGHTP KOTOPOiIl MOKET HE COBIAIATh C
LEHTPOM IIlapa, HO PaJuyc OKPY>KHOCTH, 001a1atomuit
MaKCHMaJIbHOCTEIO, SIBIISIETCS. M paguycoM mapa. Ko-
rza ock Y MpOXoauT uepes3 cepeanHy xopas! C u eHTp
mrapa 0, ycmoBue R,=Max BBITIOTHSIETCS, 00eceanBas
1 MakCHMAJIBHYIO aMIUIUTYy nons A, KoTopas 0To0-
pakaercst B m3Mepurensax. Korga amrummryna nmonst B
Toukax A u B MakcuManbHa, aMIUTUTYAa, COOTBETCTBY-
tomast Touke C, 00651a7aeT CBOWCTBOM MUHUMYMa, a €€
OTIIMYHE OT HYJICBOT'O 3HAYCHHUS TPONOPIIMOHAIIBFHA OT-
crostanto Touku C ot nentpa mapa 0,. Pamuycsl opro-
TOHAJIBHBIE KacaTENBHBIM MEPeceKaroTcs B ICHTPax
IapOB, POELUHUPYIOTCS Ha XOPbI TOCTOSTHHOW JITHHBI,
TIPY 5TOM MMesl HHIUBH/yalIbHbIE U PaBHBIE IPOEKIINU
Ha ocsiX KoopauHaT Y U Z, KOTOpPBIE XapaKTEepU3YIOT
OPHEHTAINIO PaJnyca apoB B IPOCTPAHCTBE.

[ToBepHyB mockocts Habmonennit 12C Bokpyr
npsiMmoii AB coBMecTHO ¢ ocbro HabmroieHn# Y 110 mo-
JMy4eHHs MAaKCHUMAaJbHBIX pPa3MepoB HAOII0JaeMbIX
NPOEKUUH a;r U azr npsiMoi AB 1 aMIuIMTybl curHa-
J0B A, Komopbvle HAX00AMCA 8 MOMEHN U3MepeHUll 8
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npomueoghase, BCe ONMCAHHBIE IOCTPOCHHS BBIIOJIHSA-
I0TCSL.

I'eomeTprueckass cyMMa BEKTOPOB, H3ITy4aeMBbIX
cepryecKoil MOBEPXHOCTHIO NPHBOIUTCS K PaBHO-
JEUCTBYIOINM, UCXOAAIINM 13 Toukd C, KOTOpBIE Ka-
CaroTCs B TOUKax 1 ¥ 2 MOBEpXHOCTH IIapa-u3MepUTEIs
Y MOBOpAYMBArOTCs K ero nentpy 0.

OpTOrOHANBEHOCTh KacaTeNbHBIX K IOBEPXHOCTH
mapa 00ecIeuruBaeT BO3MOKHOCTb OLIGHKH IIPOCTpPaH-
CTBEHHBIX YTJIOB, KaK INIOCKOCTHBIX.

Jlyun u3 Touku C HecyT HH()OPMAITHIIO IO TTapa-
JAKTHYECKHM YTJIOM ¢, Kacasich MOBEPXHOCTH Iapa B

Toukax 1 M 2, NpoenupyroTCs HA HampaBieHue 0asbl d
U ABIXKYTCA K ero neHTpy 0, COXpaHss yCIOBHE IOCTO-
SIHCTBA YTJIa MAJCHUS ¢ U 0TOOpaxasch mpoekuueit fo
Ha ocH Y. [Tonanas B uentp mapa 0 uz touku 1, nmyun
BCTPEYAIOTCS C BCTPEUHBIM MapaJUIaKTHYECKUM JIy4OM
13 TOYKH 2, cO3/1aBast YCJIOBUSI AJIs TPOBEJICHUS OCH KO-
opauHaT [o, B IEHTpEe KOTOPOW Ioje 00BbEKTa MMeeT
TOJIBKO COCTaBIISIONIYIO 110 ocH Y, a o ocH ['o paBHO#
HYJITI0, 00pa3ys (OoKyCcHOE pacCTOSHHS MapHOTO H3Me-
purenst fo, xapakTepusys HamnpaBICHHE U BEJIUYUHY
BeKkTopa R B IBYX mpoekuusax. AHATOTHYHBINA TPOIIECC
MIPOTEKAET M B IEHTpe NcTOuHMKA ot 0.

Puc. 1. Ilpoyecc npoeyuposarus 6 napHol NAPAIIAKMUYECKOU CUCTeMe KOOPOUHAM, PACNOTONCEHHOU 8 uape

OO0pazoBajKCh ABE OKPYKHOCTH, KaXKAasi U3 KOTO-
PBIX pacIojiokeHa Ha CBOEH IIIOCKOCTH, SIBJISISICH ceve-
HUEM Pa3HBIX IMAPOB, KOTOPHIC XOTS U CBSI3aHBI OCHIO
0012C0,, npoxopsiieii Yepes ux HeHTPbI, HO MPOCTPaH-
CTBO MEXIy HUMH MOYKET OBITh TOBEPXHOCTHIO CHepHI.
Eciu noBepXHOCTH OKPY)KHOCTEW KacaroTcsl HIIH Tiepe-
CeKaroTcs, To ock Y, mpoxoasamas uepe3 Touku 0 u 0,
obecrieunBaeT UX pacroiOKEeHUE Ha OJTHOH IIIOCKOCTH.
JIJIs X CBSI3M IPOBENIEM TPETHIO OKPYKHOCTB C painy-
coM Ro 1 nenrpom B Touke Op, KOTOpast JOIKHE, PO-
xos uepe3 neHTpsl 0 u 0,, rpanunsl 00bekTa AB H
6a3pl 12, pacrojioXuUTh TPH OKPYKHOCTH Ha OJHOI
TUIOCKOCTH.

Tonbko npu npoxoxkaeHun ocu Y yepe3 Touky C
u neHTp oobekra 0,4, JIyuu, MPOBEACHHBIC OT TOYCK A U
B x mmeputensam 1 u 2 6yxyT opTOrOHAIBHBI paAnyCy

d
L= Ectg(p0 ;

PaccmoTpuM pasimuumst chepudeckoro W JIHHEH-
HOTO NMpoeLupoBanus npsiMoil AB B napHoit napasmnak-
THYECKOH crcTeMe KOOpIMHAT, TOKa3aHHbIEe Ha puc.1 n
2. OnHa mposBiAeTCsl B OLIGHKE OTHOCUTEIBHOM IO-

d
2> = f,ctge,

noJist 00bekTa Ra, a ero nmpoexiwu ai az Ha ocu ['o OyayT
o0magaTh 3KCTpEeMaIbHBIMU 3HAUYEHUSMH aMILIHTY/bI
1oJ1st, odecreunBast MoJI0XKeH!e HabIro1aeMoi paBHO-
neicTByromeil ammuTyas! noist B Touke C. B atom
Cllydae ee IpoelupoBaHue Ha 0ch ['o BBIOIHAETCS O,
HapalIaKTHYECKUM YTIIOM @o AaeT MPOEKIHIo Ado, TO-
Ka3aHHYIO Ha pUC.] TOYECYHBIMH JTHUHUSIMH.

[TiiockocTHOE 0TOOpaXkeHHE Mporecca NPOeHPOo-
BaHUs B MAapHOH NapalIaKTHYECKON CUCTEME KOOPAH-
HAT IPY WCTOJIB30BAHUH MPABWI CHEPUIECKOTO U JIH-
HEITHOTO MPOoeLUPOBAHNUS, IOKA3aHO Ha pHC.2.

KacatensHrle, nmpoBeaeHHsle U3 Toukn C K mo-
BEPXHOCTH IIapa-n3Mepurests B Toukax 1 u 2 obpasyior
cucTeMy MIPSIMOYTOJTBHBIX TPEYTOJIbHUKOB!
ACO0121=A01210=A10’C’, UMeIOMUX PaBHBIH yroJy ¢o,
U3 KOTOPOTO CIIENYET:

;T =A4ct99, ;

TPEIIHOCTH €L OTCTOSHUS 00BeKTa L 1 Macmtabe 0Tob-
pasKeHHs1, KOTOpasi BO3HUKAET M3-3a CPEPUYHOCTH O~
CTUJIAIOLIEN TOBEPXHOCTHU.

L =AyoCtg’, - @
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B mpoexkTuBHON cucTeMe KOOpPJMHAT paziIuyus
BBIPAXKAIOTCS, KaK B IIPOEKTHPYEMOM OTCTOSIHUM 00b-
ekta (L mmum Lo), Tak ¥ OMHUCHIBAIONTNX WX MPOSKIIHIX
(Adey m Ado), OTHOCHTEIBHBIC HM3MCHEHHSI KOTOPBIX
JIOJDKHBI OBITH PaBHEL:

_ LO_L: EOa :Ada_AdO
L L Ay

I'me Eg, — oTcrostHMe eHTpa oObekra 0, oT mps-
Moit AB.

JIuneitHoe MPOEeKTUPOBaHUE OCHOBAHO HA JIMHEH-
HOM MEepeHoce Pa3MepoB NPSMBIX JIMHUN Mapauienb-
HBIX 0a3e Ha IUIOCKOCTh, TO €CTh INPOEKIUH JHHUHU
ABId Bcerna paBHBI ar, YTO HA INIOCKOCTH BBITIONHSI-
etrcst. Ha 3TOM e OCHOBaHHMH CUUTAOT, UTO TIPOEKITUHI
UX TIOJIOBUH /g pPaBHBI, HO 9TO YCJIOBUH HE BBINOJHS-
eTcs B c(heprdecKOM MPOCTPAHCTBE, TaK KakK IPH JIH-
HEHHOM TIPOCKTHPOBAaHHH PEAbHO MPOCKTHPYETCS

&L

d/2 a.l2

f

_ Agg
fO

IIpu JnHMHEHHOM NPOEKTUPOBAHUU IIOJIy4aeM

ouenky L B equanmax amusel. [Ipu chepuaeckom npo-
SIIMPOBAHUU IOJTy4aeM OLEHKY Lo B XapakTepHuCTHKe

JUHetHoe , ar

cghepuueckoe

A

BeKTOp Ra||R, KoTOpHIit He BuzeH, HO SBAsETCS HCTOU-
HukoM noss. IIpoekuust Ag, Bexropa Ra Ha ock I, mo-
Ka3aHHasl Ha PUC.2 SBIIAETCA MOKA3aTelIeM M3MEHEHUS
npoeKIrH 6a3bl d mapayaKTHYeCKUMU JTyYaMH MPH UX
BEIXOJIe M3 eHTpa oobekTa 0,4, a He u3 Touku C.

[lpn nMHEHHOM NPOEKTUPOBAHMM ITPOUCXOAUT
MIPOEKTHPOBAHNE PANyCOB CHepHUECKHX IMMONeH 00b-
€KTa, a He ero HabJII0aeMOoll «XOpbI», YTO TOATBEp-
KIIAETCS] PABEHCTBOM IAPAUIAKTUYECKOTO YIJIa II0JI0-
BUHE yrila HaOmroneHus oobekra. Pagnyc monst Ra He
BUJINM, HO SIBJISICTCSI BEKTOPOM, TO €CTh M3ITyJaOIINM
9JIEMEHTOM MOJIs. JTa MOTPEIIHOCTh MPU JIMHEHHOM
MIPOCKTUPOBAHIH UMEET CHCTEMAaTHIECKUH XapakTep U
HE ycTpaHuMa.

Bce mapameTphl BEIMHCIAIOTCS MO OLEHKaM Ia-
paJUIaKTHYECKUX YIJIOB, o0ecrednBasi U KOHTPOIIb
OLICHKH ITapaMeTPOB, KaK P JINHEHHOM, TaK U chepu-
YEeCKOM ITPOCIUPOBAHHH, OTINYASICh MACIITAOOM 0TO0-
pakeHUs ¥ QYHKIIMOHAIEHON 3aBUCHMOCTBIO:

o, L= ol

ar

7y

_ _fod
2A 4,

HaIpaBJIEHHOCTH BeKTOopa R, M3MepsieMoro nojst OTHO-
curenpHo HanpasieHus AB|ld. CooTHoreHre npoek-
Ui BekTopa R XapakTepusyeT ero paspellarollyro
CIIOCOOHOCTD Ha OCSIX KOOPAMHAT M YIPABIATH CH.

, Ly—Ey,=L ;

[
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\ /’R;/ @S / E
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Puc.2. Hsmepenus 6 napuoti napaiiakmuieckol cucmeme KOOpOUHAm npu UCHOIb308AHUU NPABUT
cghepuyeckoeo u MUHeUH020 NPOeYUPOBAHUsL
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B mapHoii chepudeckoii mapamiaKTHIECKON CH-
CTEME KOOpAMHAT MacmTa0HO TpeodpasyroTcs
BEKTOpa Ra|| R, cBsi3aHHBIC MapaIAKTHYCCKUM YTIIOM
@o. PacmionoskeHue 1eHTPOB TPEeX MIAPOBBIX OOBEKTOB
Ha OJHO¥ IJIOCKOCTH HAOJIOICHUI CBA3aHHBIX OCBIO Y
MO3BOJSICT AHATUTHYCCKH TOYHO OIMKCATh MAacIiTao,
Kak 1o ocu ['o, CBA3aHHOM ¢ pazMepoM 0as3bl, Tak U 110
no ocu Y. U3 momobust tpeyronbHukoB A01012 u
Al10’I’, BbIEIIEeHHBIX [IBETOM Ha PHC.2, CIIEAYET:

f, d/2 Ty
—Ozf— ; fOZ Add/ZZAdCtgwo
d 0

rae Agu d — u3MepsieMble IPOCKIMU pagnyca u3-
MEpHTEIbHOTro mapa R Ha ocu koopauHat L.

MacmTabHble KO3 GHUIUEHTH TPeoOpa3oBaHUS
obpazoB mo ocu ['o ompernensioTcs macmradbom Mpy
npeoOpa3oBanus Ra B R:

2

Vcnonp30BaHue pH IPSMBIX U OOpaTHBIX IPe0o-
pa3oBaHUAX OOpATHBIX 3aBHCHMOCTEH SBISIETCS Oe3-
YCIIOBHBIM CBOHCTBOM JIOCTOBEPHOCTH BBITIOJHICMBIX
orepanyii. AHAJIOTHYHO ChepUuecKUMU (GYHKIHIMU
OyAyT ONMHUCHIBATHCS (HU3UYCCKHUE TOJSI OOBEKTOB UX
MPUPALICHUS U YCKOPCHUS.

3. H3mepeHus B napHoii cpepuueckoii mapaJi-
JIAKTHYECKO# cHcTeMe KOOpPAUHAT

Hcnonp30BaHUE TapHOTO CPEPUIESCKOTO TPOLIIH-
POBaHUS MEXAY IIAPOBHIMH ITOBEPXHOCTSAMH ITOJIEH
00BEKTOB 00ECTICYNBACT TOYHOE TEOMETPHIECKOE OTIH-
caHHe KyOMUYEeCKOTo 3aTyXaHUs MOJIeH B IPOCTPAHCTBE,
HO B 3aBHCHUMOCTH HE OT OTCTOSHHSI, a OT IapaUIaKTH-
YEeCKUX YIJIOB, OTOOpakasich B BUJE NPHUpAICHUN B
rpaHuIaX OTOOpakeHUs1 00bEKTa, yCTaHABIUBAS TOY-
HOE U JJOCTOBEPHOE OMUCAaHHE IT€OMETPUIECKUX pa3me-
POB B 3aBHCUMOCTH OT HalpaBlIeHHs1 BEKTOpa pu3ude-
ckoro mporecca. O6pa3oBanach mapHas HapalakTH-
yeckass cdepuueckas CcHCTeMa KOOpAWHAT, BCe
MOCTPOCHUS B KOTOPOH OIMUCHIBAIOTCS HA TUIOCKOCTH,
MOKa3aHHBIC Ha pHC. 3.

M = CIgP,CIgP

ro =
2A 4,

OTa 3aBHCHMOCTH ITOKA3bIBAET, YTO PH cheprude-
CKOM NPOCHUPOBAHUH B IApaUIAKTHYECKON CHCTEME
KOOpAMHAT MOHITHE MaciuTaba Kak MOCTOSHHOTO KO-
3¢ dHUIHEHTa OTHOCUTCSI K pamuycy, a He K MPOCKIHAM
Ha OCsIX KoopanHaT. MacutabHble KO3 QHUIEHTHI 10
OCSIM KOOPJMHAT U3MEHSFOTCS B CHHYCHO-KOCHHYCHBIX
3aBHCHMOCTSIX OT Maciutaba pajauyca. crmonb3zyem -
HeliHoe U c(eprIecKoe NPOSHUPOBAHUE IS OTUCAHUS
npeoOpa3oBaHus paguycoB, IIOKa3aHHOE Ha PHUC.2, TIe
IUIsL THTHEHHOTO MPOSLIMPOBAHMS MOIyYeHO OTCTOSHHE
ot 6a3sl ocu I - f, a wi1st cepuueckoro o - fo.

Kaxxnas U3 okpyKHOCTEH UMEET CBOM Mapaiak-
THYECKUH yroil mpeoOpa3oBaHHs paliyca B U3Mepsie-
Myt0 xopay (6a3y), TO ecThb:

; M, =cosecy
M, =secp

Hcnonb3oBaHue chepruueckoro MeToia Mpoelu-
poBaHHs 00ECIEYNBACT TOYHOE TEOMETPHIECKOE OIIH-
CaHMe KyOMYECKOro 3aTyXaHus OJIeH B IPOCTPAHCTRE,
HO B 3aBUCUMOCTHU HE OT OTCTOSAHMSA, a OT MapaUIaKTH-
YecKHX YIJIOB, OTOOpaxkasch B BHJE NpHUpAIICHUI B
rpaHUIaX OTOOPaKCHUST 00BEKTa, YCTAHABIHBASI TOY-
HOE U IOCTOBEPHOE OIMCAHUE TEOMETPHYECKUX pa3me-
POB B 3aBUCUMOCTHU OT HalpaBJICHHs] BEKTOpa (pu3nde-
CKOT'O MPOIIECCa, CBI3aHHOTO C €r0 PaJnyCcoM.

MOKHO TPOBECTHU [[Ba THIA KACATEIbHBIX, MOKA-
3aHHbIE HA PHUC. 3:

- KacarellbHbIe, BHIXOAIIUE U3 IIEHTPOB 1IAPOB;

- KacaTellbHbIe MEXJy MOBEPXHOCTSIMH IIAPOB:
BHEIIIHUE U TIEPEKPECTHHIE.

PaccmarpuBate OyJeM HOCTPOCHHUS TOJIBKO B OA-
HOM U3 OI1apoB, BO BTOPOM OHU UACHTUYHBI. KacaTem)-
HBIE 00pa3yl0T KOHYCHbIE TOBEPXHOCTH B IIape, B BEp-
HIMHAX KOTOPBIX PACIOI0KEHBI MapaIaKTHICCKUE
yrist (@, 7, x f), KaXIOblii M3 KOTOPBIX CBSI3BIBACT B
IUIOCKOCTHOM OTOOPa)KEHHU CHUCTEMY M3 YEThIPEX I10-
JOOHBIX TPEYTOJIbHUKOB, YACTUYHO BBIJICIICHHBIX I[BE-
TOM.
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[TapannakTudyeckre KOHyca B3aUMOJICHCTBHUS U TUIOCKOCTh HaOmoaeHus 12BA
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[Tnockocts - cheprueckoro B3auMoaeHcTBHsI (M3MepeHnit), 6a3a n3MepuTes

Puc.3. Ilapuas cepuueckan napainaxmuueckas cucmema KOOPOUHAm

JlanHas cucreMa KOOPAMHAT SBJISIETCS IapHOW HE
TOJBKO M3-3a MCIOJIB30BAHUS JBYX U3MEPHUTEINCH, HO
U U3-3a y4eTa BIHMSIHUSA Pa3MepoB ABYX 00BEKTOB (HcC-
TOYHMKA W U3MEPHTENS]) Ha OLICHKH IOJTyJaeMBbIX Pa3-
MepoB 00pa3oB. B Heil orieHUBaThHCS TOJKHBI Beero 4
MPOCTPAHCTBEHHBIX yIJIa IT0 MPOCKIHMSIM JINHEHHBIX
OTpPE3KOB, 0TOOPAXKAIOIIUX UX (PYHKIMOHAILHOE BIIU-
STHUE.

Pacnonoxenue OKpyKHOCTEH Ha OJHOM ILIOCKO-
CTH TI03BOJISIET TIOCTPOUTH CHCTEMY HOZOOHBIX MPSAMO-

YTOJBHBIX TPEYrOJILHUKOB, 00JaalomuX 3aBUCHMO-
CTSIMH T€OMETPUYECKOTO CPEJHETO, OMUPAIOIIHNXCS Ha
napauiakKTHYECKUe YIIIbl ¢, (o) , }, X U f§, KOTOpbIE Cy-

LIECTBYIOT TMpH JIOOOM BHAE HPOCHUPOBAHMS.
dusnyeckue Mojai B NapaUIAKTUYECKOH cHCTeMe
OITHCHIBAIOTCS JTMHEHHBIMHI 3aBUCHMOCTSIMH,

CBsA3aHHBIMU C MApAJUIAKTUICCKUMHU YTJIaMH, pCaiu3ys
B ubepe AJJIUTUBHOCTh CYMMHUPOBAHHA Ha OCAX
KOoOpAuHAaT, B COOTBETCTBUU C aKCUOMaMU EBKJ’II/IILaI

X=y—-¢ . B=y+o ; x=y-¢ ;
2r=PB+xy ; o=P-y ; 20=P-x
L L L L 2R, f
ctgp=——ctgy =——ctgy =——ctgf=—— ' ctgp, = — 0 =0
e 00 = 75 0 = L = sy 2 P T ey M T e,

Takxum 00pa3oM, OTHOIICHHE Pa3MEPOB MIPOCSKITHIHA
NPSIMOH JIMHUH, TTOJYYeHHBIX TP JIMHEWHOM U cepu-
YECKOM MPOCIHPOBAHUH, MO3BOJSCT OICHUTH Mac-
mrabHble K03()(GUIKMEHTHI TIPeoOpa3oBaHuil Mmoje 1o
ocsam ' Y. To ecTh monydeHa Apyras CUCTEMa OIIHCa-
HHS pe3yJIbTaTOB MIPOCTPAHCTBEHHBIX U3MEPEHUH, KO-
TOpasi B OTIIMYHHU OT HCIOJIB3yeMOU - COBPEMECHHOM,
obecrieunBaeT JOCTOBEPHOCTh U3MEPEHHH OT JBYX ap-
T'YMEHTOB, HO B TUHAMHYECKOM PEXKHME.

bnacooaps npoeyuposanuio nunetinoco paouyca
00veKma 8 npoCmMpancmee Ha Waposyo N0GEPXHOCMb
ba3zvl, OH cman omooOPaANCAMbCS HA 08YX OPMOSOHAb-
HbIX Yacmax paouycd, 00HA u3 KOMOPuIX, Napaiieisb-
Has ocu I, sensemes nOCMOSAHHOU 6eUYUHOL, d OpY-
2as, HanpasienHas no ocu Y, aeisemcs nepemeHHoll,
OHa popmupyem nonodiceHue QoxKyca unu yeHmpa npo-
eyuposanusi 8 napHol cgepuieckol napaiiaKkmuie-
cKkoll cucmeme koopouram. Ilpu usmepenuu pazmepos
00vekmog macuimabdwvl usmepenuti no ocam Y u Z 6y-
O0ym pasHbl MOJbKO Npu npoxodcoenuu ocu Y uepes
yeump 0, Hab100aemozo 00veKma.

OmKIoHeHUsT npoeyupyemvix napamempos no
ocam Z u Y ceudemenbcmayiom 0 NOsGAeHUU hakxmo-
P08, UBMEHAIOWUX Macumabnvle Ko3pguyuenmol,

CBA3AHHBIX C OPIMO2OHANLHOCTBIO PAOUyco8 wapos Ra
u R nyuam, ceasvisarowux ux. Ilpakmuuecku 6 napnoti
NapaiiaKkmuyeckol cucmeme KOOpOUHAM NPOCMPaH-
CMB0 oyeHusaemcs Ha 0OHOU Ocu, omobpadicenue Ha
8MOPOT OCU UCHONBLIYEMCSl, KAK UHGOPMAYUOHHOE, O/15
8bl0eieHUs c8olicmae no pa3HbIM HANPAGIEHUAM.

Jis paccMOTpeHHS aHAJTUTHYSCKOTO OIHCAHUS
B3aMMOJICHCTBHS BBE/IEM IDIOCKOCTHYIO popMy chepu-
YeCKOH CHCTeMbI KOOpAMHAT, MOKAa3aHHYIO Ha puc.4.
Omna pacnonaraercs B ueHTpe 0 mapa-m3mMepurens, y
KOTOPOi1 och Y MMeeT 6ECKOHEUHYIO AITUHY, OCh Z COB-
MajlaeT ¢ Heil 1Mo 0TOOpakKeHWI0, HO OrpaHUuYeHa II0
JUIMHE paanycoM Imapa, kak u ock . Ocu I' u Z obpa-
3YIOT IJIOCKOCTH HM3MepeHMH. B Toukax kacaHus Ha
mape-u3Mepurene OyaeM CTaBUTh 3HAYKH, COOTBET-
CTBYIOIIME TNapaUIAKTUYECKUM yriam (¢,7,x.p). Ux
MIPOEKITNH HAa OCH KOOPAWHAT OyIyT OIEHUBATh (PyHK-
UM 3THX YTJIOB 110 OCSIM KOOpAuHAT. Tak Kak panuyc
TOJIKO OJTUH, TO TI0 OCH Z OYIyT OIIEHUBATLCS CHHYCO-
njanbHble MPOEKIUH paanyca, a mo ocu I’ — KocuHyco-
HIaTbHbIE, C YI€TOM HX 3HaKa.
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Puc.4. Ilapnas cpepuueckasn napainaxmuyeckas cucmema KOOpOUHAm Ha NAOCKOCMU

JlaHHOE TIOCTPOEHME IO3BONISET OIPEAEIATh
TOYHO MOYJIb BEKTOpPA I0JIsl 00bekTa Ra, Tak Kak M3-
MEpEHHE BBITIONHACTCS MEXIy IBYMS OPTOTOHAJb-
HBIMH TUTOCKOCTSIMH, B KOTOPBIX PACIIOJIOKEHBI XOPbI
I1apoB.

OtoOpakeHHE TPOSKIMU YIJIa ¢p IO3BOJISET

TOYHHUTh TIOJIOKEHUE IIEHTpA IOJsl HabJIF0AaeMOro

oonekra 0, 1 HarpaBiieHHe BekTopa Ra. B aToMm cityuae
BEKTOp Ra mmoJst 00beKTa UMEET ImapauieIbHOe 0TOOpa-
JKeHHe B mape n3Mepurene. OTobpa3uTh Ha puc.3 Bce
0003HaUYCHUSI MPOCKIMHA HA OCSIX KOOPAWHAT HE
NPEJCTABISIETCS BO3MOXKHBIM, II03TOMY HPEICTABUM
WX B BUJIE PAla B TAOIMYHOM BHIE:

cosy=1,/R cosp=1,/R cosf=1,/R cosy=1,/R
siny=2,/R sinp=2,/R sinf=2,/R siny=2,/R
N3mepseMbiMu TapaMeTpaMHu SIBIISIFOTCSL OmnmceIBaeMsIif 1o moctynatam EBknnza mporecc

cepryeckre TapMeTpsl IPOSHUpPyEMBbIE B Iap: ¥, @, f,
y, , ¥ IPOEKTUPYEMBIe Ha OCh M3Mepenuit I': R=d/2, T',,
Ty, g, Ty, Ay, Ay, Ap, Ay ; HA OCB M3Mepennit Z: Z,, Z,,
Zp, Z, u npyrue. Bce BBIUMCIEHUS TPOCTHI, HO IS
YMEHBIICHUS] HArpy3kd Ha puc. 4 MOKa3aHo
HOCTPOGHHME Ui  Cciydas, Korga HaOJIoJaioT
nepekpecTHoe OToOpakeHHE 00BeKTa, obajarolee
MaKCHMaJIbHBIM CHTHAJIOM, W3-32 MHHHMAJIbHOCTH
orcrostHus L. DTH aHanmTHYecKkne 3aBUCUMOCTH TPO-
CTbI, CBSI3bIBAsI «IIPOCTPAHCTBEHHBIE» U «BPEMEHHBIC»
napamMeTpsl Yepe3 NepuoMICCKHIe aHATUTHYECKUE 3a-
BUCHMOCTH.

M3MEPEHUN MMEET 3aMKHYTBIM LUK, B KOTOPOM BCE
OTIEpalliil MOTYT TPWXKABI KOHTPOJHPOBATHCS, HTO
CBUJIETENILCTBYET O €ro MpUpoJHOM Xapaktepe. [Ipo-
IECC OMUPACTCS Ha 3 aKCHOMATHYECKHX ITOHATHS 3aJI0-
JKEHHBIX B IIPOLECC U3MEPEHUIL:

1. - mpaBWI M3MEpEeHUH Ha IUIOCKOCTH TapHBIMHU
n3MepUTeIsIMH, 0a3a KOTOPBIX MapaulebHa Halmoa-
eMoii mpsiMoit oObekTa (MATHIN mocTynaT EBkinaa);

2. - akCHOMBI OPTOTOHAJIBHOCTH B IIApe pajiy-
COB U KacaTeJbHbIX IPU KaCaHWU (YETBEPTHIN MOCTY-
nar EBxnnna);
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3. - aKCHOMBI JIOCTOBEPHOCTH BBIYUCICHHH TPH
OIICHKE MPSMBIX U OOPATHBIX BBIYHUCICHUH MPSIMBIMH U
00paTHBIMU (QYHKITUSIMHU.

Ora mpocTas joruka Obuta onucana EBknnpom
2222 ropna Ha3axd, HO OblIa yTepsiHa Ha pyOeke CMEHBI
9M0X, TaK KaK (pM3MYECKHE I0JIsI Ha YPOBHE Pa3BUTHUS
YeII0OBEYECTBA B TOT IIEPHOJ OBLTH HE U3BECTHHI, a B Te-
yenuu nocuenuux 300 neT Kk Hel He 00panianiuch u3-3a
WCIIONE30BAaHUsI MOHHM3Ma OIHCAaHWSA MPOCTPAHCTBA U
IUIOCKOCTHOM MapaJurMbl H3MEpeHuil.

OCHOBHO OIMOKON aHAIUTHYECKOTO OMHCAHUS
MPOCTPAHCTBA SIBJIAETCS MOTEpsl MPUHIUIA MapHOCTH,
KOTOPBI HE TOJBKO SBIISIETCS YCIOBHEM ITOCTPOCHUS
BCETr0 JKMBOT'0 Ha 3eMJe, HO U ABISETCS YCIOBUEM J0-
CTOBEPHOCTH M TOYHOCTH BCeX (PU3NIECKHUX ITOCTpOe-
HUI B3aUMOJICHCTBUN OOBEKTOB.

OTH NEHCTBHUS MOKA3bIBAIOT, YTO JOCTOBEPHOCTH
AQHAJMTHYECKOTO ONUCAHUSI N3MEPEHUH MoJied 00beK-
TOB HE MOJHOCTBIO COBIAIAIOT C OOIIECIPUHSATON MOJIe-
JpI0 (PU3WYIECKOTO ONHCaHWS TONeld OOBEKTOB M HX
B3aumogeicTeus. Ho 310 yxe npyras 3agada, a craThbs
SBIISICTCS BBOIHOM MH(OpMAaImen s ee paccMoTpe-
HUSI, KPUTHKH U3JI0KEHHOT'O U OLIEHKH BO3MOYKHOCTH
HCTIONb30BaHUSL.

4. BpIBOABI

1. PaccMoTpeHHOE pelieHHe IMOCTPOSHO Ha BBI-
MOJTHEHUH aKCHOMAaTHUYECKOTO YCJIOBUS JOCTOBEPHO-
CTH: WCTOJB30BAaHUA MPSIMBIX U OOPATHBIX 3aBUCHMO-
CTCH MpH ONMHCAaHUH TPeoOpa3oBaHUN 00BEKTOB B HX
00passl 1 00paTHO.

2. TlpeoOpaszoBanus B Iape MOCTPOSHBI Ha HC-
MOJIb30BAHUU 3aBHCUMOCTH TE€OMETPHYECKOTO Cpel-
HEr0 U CTEHEHHBIX 3aBHUCHMOCTEH TpaHCIIEHICHTHBIX
(hyHKIHH, KOTOPBIE TIO3BOJIAIOT IMIOBBICUTH Pa3peliaro-
HIYI0 CIIOCOOHOCTh M3MEpEeHuil B KyOe, 4To peausy-
eTCsI TIPU UCTIOJIb30BAaHIH COBMEIIEHHOH mapHOi cde-
pHUECKON HapalIaKTHYECKONH CHCTEMBI KOOPIMHAT B
JTUHAMUYECKOM PEKUME.

3. JlocTOBEpHOCTh HW3MEPEHUH  BBINOJIHSIETCS
P TOYHOM COOJFO/ICHNH akcuoMaTuku EBKima, oc-
HOBOIT KOTOPBIX SABISIOTCS €r0 MOCTYJIATHI.

4. TouHOe W JOCTOBEPHOE M3MEpPEHHUE TOJNCeH U
pa3MepoB 0OBEKTOB BBITIOJIHAETCS B MapHOU cepude-
CKOM MapauTaKTUIecKO# crcTeMe KOOPIUHAT IO TpH-
palleHus M HX TapaMeTpoB B yrie HaOIIOJeHHUH 00b-
eKTa.

5. B mnapHo# mapamiakruueckoi (He cepuue-
CKOMf) crcTeMe KOOpAMHAT MPH JTMHEHHOM IPOEKTUPO-
BaHUM JJTMHA BEKTOpa M3MEPSEMOro IOJIsI He BHUJIHA,
YTO Ha MPAKTHUKE HECEeT HE YUUTHIBAEMYIO CHCTEMAaTHU-
YECKYIO IOTPEIIHOCTh B pe3yIbTaTaX U3MEpeHUI.

3aki0ueHue

1. AxcuomaTuka EBkina mo3BossieT 00eceuuThb
JIOCTOBEPHBIE, TE€OMETPUYECKH TOYHBIE H3MEPEHHUS
pa3sMEpoB U TOJNIOKEHUS CHEPHICCKHX W JIMHEHHBIX
00BEKTOB B MPOCTPAHCTBE, IO OILICHKE MapaMeTPOB HX
(u3MYECKHX I0JIEH Ha TUIOCKOCTH U3MEPEHHH, pacmo-
JIO’)KEHHOW B IApOBOil IOBEPXHOCTH, YTO HE pErjlaMeH-
THPOBAHO B HACTOsLIEe BpeMs HU B F€OMETPHUH, HU B
¢uznke.

2. Akcnomatuka EBkinia obecriednBaeT eIuHY0O
AKCHOMAaTHYeCKyI0 06a3y cepruecKnx n3MepeHni, Kak
MIPOCTPAHCTBEHHBIX, TaK U (PU3MUECKUX IapamMeTpoB,
oToOpakas UX Ha Pa3HBIX OCSAX MApHON MapajulakTHIe-
CKOM CHCTEMBI KOOpPAWHAT, 0230 KOTOPBIX SBISIOTCS

MPOCTPAHCTBEHHbIE pa3mepsl. Dusnyeckue mnapa-
METpPBI 0TOOpaXKarOT JIOKAJIbHBIE CBOKWCTBA HabmIO a¢e-
MOT0 OOBEKTA.

3. Akcuomaruka EBKHI/IZLa ABJISICTCA r[apazmrMoﬁ
onuMcaHus (UIUIECKOTO IPOCTPAHCTBA, OTOOpakae-
MOTO C ITOMOIIBI0 TEOMETPUUECKUX (JIMHEHHBIX) U (H-
3u4yecKkux (yriIoBeIX) m3MepeHuil. OHa obecrednBaeT
BIISIHAE Ha 00pa3 OZHOBPEMEHHO NIBYX apryMEHTOB
(BpeMeHHU U IPOCTPAHCTBA), UTO HE peaTu3yeTcs HuKa-
KUMHU JPpYTUMHA METOAaMMU.
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Today, the future of the voluntary field and the expected innovations in this field are predicted based on the
foundations of probability theory and statistics. It is also widely used in the modeling of physical processes. There-
fore, this paper provides information on the role of probability theory in the modeling of semiconductor devices.
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The study of semiconductor devices and solar cells
was based on statistical and probability theory methods.
A clear example of this is the fact that the results ob-
tained in the PVLighthouse program are constantly dif-
ferent, proving that not only the laws of physics, but
also the theory of probability was used in its construc-
tion [1]. For example, when the same virtual experi-
ment is performed twice in a row on the same structure
of a solar cell, there is a difference between the values
obtained. In the first case, the photogeneration current
was 77.21%, and in the second case - 76.87% [2]. In
addition, elements of probability theory are widely used
in other applications used in the modeling of semicon-
ductor devices [3]. In addition to standard programs,
programming languages are also used in modeling.
Sometimes modeling using a programming language
focuses only on the laws of physics and does not use
probability theory or statistics. Therefore, there is a dif-
ference between the obtained values and the experi-
mental results. That is, probability theory helps to bring
the results closer to the experimental results [4]. The
best and most convenient programming language for
statistical analysis and modeling today is Python.

Programming Mathematical and Scientific Com-
putations Python can be used in large projects. Because
it has no limits, the chances are high. It is also the best
among programming languages with its simplicity and
versatility.

There are many models of the Python program-
ming language designed to model solar elements. These
are Solcore, pvlib, solpy, Pypvcell and others.

Solcore is a modular set of computing tools writ-
ten in Python 3 for modeling and simulating photovol-
taic solar cells. Calculations can be performed on ideal,
thermodynamic constraints by adapting them to exper-
imentally determined parameters such as volt-ampere
characteristics and luminescence in the dark and radia-
tion. Uniquely, it can model the optical and electrical
properties of many solar cells, from quantum walls to
multi-pass solar cells, using the laws of semiconductor
physics. Solcore cannot be added to the library nor-
mally. You must have Fortran installed on your com-
puter before you can add it to your library. Because this
module performs numerical calculations by calling the
fortran compiler.

Pvlib python is a community-supported open
source module that provides a set of features and clas-
ses to simulate the operation of photovoltaic power sys-
tems. Pvlib python aims to provide reference programs
for solar-related models, including solar position, open

sky radiation, radiation transposition, DC power, and
DC-AC conversion algorithms. Pvlib python is an im-
portant component of an evolving ecosystem of open
source vehicles for solar energy.

The Solpy module is a module designed to study
and model the environmental effects of solar panels.

In addition, a new library called Perkier.Energy
has been developed, which includes the characteristics
and prices of solar panels produced so far. The main
purpose of this is to estimate and statistically analyze
the volume of use of solar panels and their growth. That
is why this library is constantly updated.

Computer modeling is a combination of theory
and practice. There are many modeling programs.
These include Synopsys's Sentaurus TCAD (Technol-
ogy Computing Aided Design) and Silvaco Atlas
TCAD, which are widely used in modeling semicon-
ductor devices [5]. In these modeling programs, TCL
(Tool Command Language) is used to create the model.
This requires programming skills from the user. The
advantage of this software package is the ability to cre-
ate models in 3D and 2D [6]. If we want to model a
semiconductor device in 2D, we need to pay attention
to the symmetry of the device. Suppose we want to cre-
ate a model of a simple p-n transition solar cell. In order
to do that, we need to have knowledge about the process
of making the solar cell, its structure, and the physical
processes that take place inside it. But the results ob-
tained in these modeling programs are very close to the
results obtained in the experiment. That is, the error rate
is very low. Together with the staff of the Renewable
Energy Sources Scientific Laboratory, we experimen-
tally measured the photoelectric parameters of the solar
cell and created a model of this solar cell using the Sen-
taurus TCAD [7]. The results obtained actually proved
that the accuracy of the modeling program was high. In
addition, scientists around the world also acknowledge
that the results obtained at the Sentaurus TCAD are
close to reality. We have currently modeled the designs
of many solar cells using the Sentaurus TCAD. A clear
example of this is the model of a solar cell embedded
in a nanoparticle. There are also modeling programs de-
signed for a specific purpose. For example, the
PVLighthouse online program is designed to model so-
lar cells only. We use PVLighthouse’s Wafer Ray
Tracer module to determine the optical properties of
textured and optically coated solar cells [8].

Even physics uses probability theory. For exam-
ple, it is the probability that charged particles photogen-
ically generated in different areas of the solar cell will


https://doi.org/10.24412/2701-8369-2021-19-1-22-23

German International Journal of Modern Science Ne19, 2021 23

accumulate at the contacts. In this case, the probability
is a function of the location of the fields. Formula 1
gives the formula for the photogeneration current. In

this formula, the current density can be found using the
probability that charges in different fields will reach the
contacts.

30 =] GICP(X)dx=q[" | [(A)H, exp(-a(A)X)dA |CP(x)dx )

In short, probability theory and statistical methods
must be used in the modeling of semiconductor de-
vices, regardless of whether they are standard or pro-
gramming languages. Because today statistics are
widely used to predict the future in all areas.
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Abstract

In the scientific article, we present modern scientific research on the theory and practice of depression in
adolescence. A systematic analysis of the causes of depression among adolescent children, the dynamics of their
development and prevention of occurrence was carried out. Depressive state is widespread among adolescents,
which is due to their internal and external changes, when children are not ready to accept new rules related to adult
life, do not understand the existing relationships between people, do not find their place in society. The develop-
ment of depression in adolescence is a fairly common condition that is dangerous for their mental health and life,
since the state of insufficient parental or medical care can go beyond their own condition alone.

AHHOTALUA

B Hay‘{HOfI CTaTbC€ HAMU NPEACTABICHBI COBPEMCHHbBIC HAYUHBIC UCCIICAOBaHUA TCOPHUHU U IPAKTHUKHU ACTIPEC-
cuii B MNOAPOCTKOBOM BO3pacTe. OcyH.IGCTBJ'IGH CUCTEMHBIN aHAJIN3 MIPUYMH BO3BHUKHOBCHUSA ,I[erCCCI/Iﬁ cpeau ae-
Ter MNOAPOCTKOBOI'O BO3pacTa, IMHAMHKA UX PA3BUTHUA U HpO(l)I/IJ'IaKTI/IKa BO3HUKHOBCHU. I[GHpeCCI/IBHOC COCTOA-
HUEC MIUPOKO PACIIPOCTPAHCHO Cpear MMOAPOCTKOB, YTO 06yc.HOBJ'IeH0 HUX BHYTPEHHUMU U BHCIIHMMHU U3MCHCHU-
AMH, KOTrAa JE€TH HE TOTOBbBI NPUHATHL HOBBIC IIpaBUJid, CBA3aHHBIC C B3pOCHOﬁ KHU3HBKO, HC IIOHHUMAKT
CJIOXHBIIMXCSl OTHOIIEHUH MEXy JIOJAbMH, HE HAXOJIAT CBOE MECTO B 0o0miecTBe. Pa3BuTune aenpeccuu B MOJ-
POCTKOBOM BO3pacTe SBJISETCS JOBOJBHO PACHpOCTPAHEHHBIM COCTOSIHUEM, KOTOPOE OMACHO ISl UX TNCHUXUYe-
CKOI'O 310POBbA 1 )KU3HH, TaK KaK COCTOAHHUE HGJL[OCT&TO‘IHOIZ pOI[HTeHLCKOﬁ Ui MC}IHHHHCKOﬁ IIOMOIIIU MOXET
BBIATH 3a Mpeaciibl CO6CTBCHHOFO COCTOSAHUA B OANHOYKY.

Keywords: depression, children, teenagers, problems
KiroueBble cioBa: Acnpeccud, 1€TH, NOAPOCTOK, np06neMa

[ToBbIlIEHHAs! TPEBOXKHOCTb K IMOBEACHYECKUM
0COOEHHOCTSIM U JICHCTBHSM MOAPOCTKOB B HACTOSIIIECE
Bpems. B To BpeMs kak popMupoBaHHe CO3HATEIHLHOTO
YyesloBeKa B 00IIECTBE Ha ATATIE MEPEeXoia K MPaBOBOMY
TOCYAapCTBY CTAHOBUTCS OJHON W3 TJIABHBIX 3a7ad
HAIIUX TOCYIapCTB, TIIaBHAS LIENb peaiu3aliy dTOH 3a-
JIaYM-BOCIIUTAHHE Y TIOJPOCTKA HOBOTO JyXa U HOBBIX
B3TJISII0B.

[HoapocTtkoBas aenpeccus B ociieHee BpeMsi Bce
yalnie JUarHOCTUPYETCs KaK OTeUECTBEHHBIMHU, TaK U
3apyOC)KHBIMHU TICUXHATPAMH, OJHAKO HaHHAs TeMma
OCTaeTCsl HEe3aBEPILEHHOW Ui Hay4yHBIX HCCIEeA0Ba-
Hui [2].

Jenpeccusi-3TO yrHETEHHOE COCTOSIHUE, XapaKTe-
pu3ymoleecs ynajakoM CHJI, PaBHOIYIIMEM K oOImie-
CTBCHHOM >KM3HH, OTKA30M OT BBINOJHEHUS Ba)KHBIX
JIeNT ¥ TIOpYYEeHUH. DTO MCUXOJOTHIECKOE COCTOSHUE
cumTaeTcsi 3a00eBaHUEM, KOTOPOE TOJUICKUT Jeue-
HUI0. YeroBeK 9acTo He MOXET JOOPOBOIBHO BRIWTH U3
JIETPECCUH, TIOATOMY €My HYy>KHa TIOMOIIb U3BHE.

JleTn pacTyT, MEHSIOTCSl HE TOJIBKO BHEIIIHE, HO
BHYTPEHHE, OHU M0-Pa3HOMY CMOTPAT Ha MUP, BUIAT U
MIOHUMAIOT HOBbIE B3aUMOOTHOILIEHUS MEXKY JIIOIbMH.
IToaToMy B Hacrosiliee BpeMsi OHM HaxXoAsTCs B Je-
MIPECCHUH.

CaMblii MUK JENpeccud Yy MOAPOCTKOB MPUXO-
nuTcst Ha Bo3pacT oT 13 no 19 ner. B HacTosiee Bpemst
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yuamyecs: 00pamaoT BHUIMaHHE, OHH HEYCTOHYUBBI U
00J1a1al0T BBICOKOH 3MOIMOHAIBHOCTBIO, OKPYXKako-
U MUpP BOCHPUHUMAETCS MarHUTOM MHUpA, BCE MPO-
6yieMbl He pematores [5].

B Bozpacte 15 ner Tsokenble U yMepeHHbIE (POPMBI
3a00JIeBaHMS BCTPEUAIOTCS PE/IKO, HO ATO HE O3HAYAET,
9TO, MOCKONBKY 3TOT HEMPOCTOM MEpUOJ] MOXKET JBU-
ratecsi ObICTpee, BaM HE HY)KHO oOpallaTrb BHUMaHHE
Ha Jlenpeccuro peOeHKa.

Hetu B Bo3pacte ot 10 mo 12 meT gacto mposiB-
JSTFOT TaKHE CUMITOMBI, KaK 00IIee pacCTPOUCTBO 370-
POBBSI, PacCTPOMCTBO MHIIEBAPEHUS M IIE€pPEeiaHMeE.
Kpome Toro, moBeaeHne yJaniuxcst MEHSIETCSI, OHU CTa-
HOBSTCS 3aMKHYTBIMH, OJUHOKUMH, OHU MOTYT JKajo-
BaThCsI HA CKYKY, OHH TEPSAIOT UHTEPEC K IMPEAbLIYIIUM
nccaeaoBanusM [1].

IMoapoctku B Bo3pacte oT 12 1o 14 et ckpbIBaloT
CBOE JICIIPECCUBHOE COCTOSIHUE, HO OHO MIPOSIBIISETCS
YMCTBEHHOU M ABUIaTEIbHON OTCTAJIOCTHIO. JleTH He
MOT'YT OTKPBITO BBICKa3bIBaTh CBOM MBICIIH, BOSHUKAIOT
TPYIHOCTH B KOMMYHHKAaTHBHOM IIpomecce. Taroke
MPU3HAKAMH JETIPECCHH Y TIOAPOCTKOB SBIISIOTCS TIIO-
XOH Tmporpecc, HapylICHWE IUCLUUIUIMHBI, THEB,
OosipIie BpPEeMEHM MPOBOAWT HA yJHUIE. YUYECHUKH IO-
CTOSIHHO HAIPSTaJINCh, OOSIINCH, YTO UX HAITYTaIOT, YH-
TaJu UM 3aMedaHusi, ockopOsuu [10].

Haunbonee npoOneMHBIM JEPECCUBHBIM COCTOSI-
HUSAM ucnonHsgeTcs 14-19 ner-Bo3pact, Korga CTy-
JICHTBI, CAaBas 3K3aMEHBI, UCTIBITHIBAIOT TPYAHOCTHU C
BbIOOpOM Oyaymiero mytd. Kpome Toro, OHM CKJIOHHEI
JIyMaTh O CMBICIIE )KU3HH, KOTOPHII OHH eIle He MOTYT
MOHATH M HalTH, TaKKe MBICIH HOCAT CaMOAOCTaTod-
HBII xapaktep. Hanbonee ocTpeIMu cuMnToMamu je-
Ipeccuyl y MOJPOCTKOB B 3TOT MEPHOA SBISIOTCS Oec-
COHHHIIA, aHOPEKCHsI, Pa3JpaXXUTEIbHOCTD, NPUHITHE
pelieHui, ctpax u apyrue [4].

Kak u mpu mo6oM 3a00ieBaHUH, JETIPECCHBHOE
COCTOSIHHE MMEET CBOM CUMIITOMBI M Ipu4nHBL. Kak u
B3pOCIIBIC, B3pOCIBIE MTOIBEPKEHBI ICIPECCHH, YTO Ya-
CTO fABJseTCA (PAaKTOPOM IICHXOJIOTHYECKON HMHBAJHI-
HOCTH Win cMepTH. [103ToMy 0OueHb Ba)KHO paclo3HaTh
9TH 3a00eBaHus, YTOOBI BOBPEMS IIOMOYb U BEPHYTh
PaaoCTh )KU3HU YUYEHHUKY [3].

IMoapocTkoBas mempeccust HaOIIOMaeTCst B BO3-
pacte ot 10 10 mATHAAIATH J€T. B TedeHne epBhIX Ae-
csTH JIeT OH ynTaeT 1,5% BceX MopoCcTKOBBIX JieTpec-
cuid. YacToTa 3TOr0 COCTOSIHMS 3aBHCHUT OT KOHTHH-
TEeHTa 00cIeI0BaHHBIX JeTeH, a TaKKe
HECTAaHAAPTHOTO AMArHocTH4eckoro moaxona. Ilepe-
X0J] K HOBOM Kilaccupuxanuyu 3a00JeBaHUI HE MO3BO-
JIsIeT CpaBHUBATH NIOKA3aTeNN U3 pa3HBIX cTpaH. ['epma-
HUS, ABCTpHUS HCIIOJIB3YET IIOHATHE JEIPECCHBHOM
(ha3pl MaHHAKAIBHO-JIETIPECCUBHOTO 3a00JI€BaHUs, JIe-
MPecCUM HUCTOLIEeHUs, HeBpo3HOH aempeccun. CIIA
nepenumy k kiaccuguxanun DSM-III, pasnenenHoi Ha
TpH KJacca: JUCTUMHUUYECKOE PAaCcCTPONUCTBO, KpymHas
Jienpeccus, OBEAEHYECKUE PACCTPOUCTBA CO CTPECCO-
BBIM HacTpoeHueM. Hamm oredecTBEHHbIE UCCIIEN0Ba-
TEIU OTMEYaloT, YTO JENPECCUBHOE COCTOSIHUE TOJ-
paszensercs Ha TIOABUIBI [6].

Ui 3TOTO COCTOSIHUSL XapakTEpPHBI Pa3IUYHBIC
CHUMIITOMBI, BOSHHUKAIOIIUE B MEPBBIC TOABI KI3HH JIe-

Tel: PK3eMa, CIIa3MBbl KHIIeYHUKA, HOYHBIE KPUKH, aHO-
PEKCHs, JICHb W HEeTIOCTyIIaHue, TOJIOBHAs 00JIb, HEpa-
JUBOE BOCHPUATHE, CUCTEMHOE JEIPECCUBHOE HACTPO-
€HHe, CIIE3THBOCTb.

IlompocTkoBas nempeccus XapakTepusyeTcs Ta-
KHM OOIIMM CHUMIITOMOM, KaK 3Hype3. ITOT CUMIITOM
MOJIYEPKUBACT OpraHUYECKUH XapakTep 3a0oJieBaHUs
WJIN HEBPOTUYECKOHN nenpeccuu. [yt Takux OOJIbHBIX
XapaKkTepHa He3pelas peakiisd Ha IUad, ero OKpyKe-
HHUE, CKIIOHHOCTD K 3Ty C PaHHETO JETCTBA, a TAKKe K
ACOIMATIFHBIM TOCTYIIKAaM. TIEPHOJ] 3aTSHYJICS, BKIIO-
Yasi CKPBIThIe, MACKUPYIOIINE STH306I I THITHIHON
ataxu. [Toka3aHbl MX OMOXUMHIYECKUE HCCICIOBAHUS,
CBSI3aHHBIC C JieTIpeccueii. DTH CKPBIThIE CKPBITHIE 31U~
307b1 Jedarcs aHTHJenpeccantamu. Ho no cux mop
npobiieMa MOAPOCTKOBOW JIENPECCUH OCTAaeTCsl Hesic-
HOM, TaK KaK 3a4acTyo JETCKUE NPOSBICHUS HE COXPa-
HSIOTCS Y B3POCIBIX, 8, HA000POT, Y B3POCIIBIX Ha0III0-
JIAI0TCS TUIMYHBIE IEMPECCUBHBIE IPUCTYIIHI Y TIOAEH
[12].

[Ipexxne Bcero, cluemyer JH TPEXyNPEeKIaTh
B3pPOCIBIX O TTOBEJCHUN MOJPOCTKOB? DTO OTCYTCTBUE
yIBIOKH, HapacTaHWE IIavya, TPYCTH, CTpaxa, IIOX0ro
HACTPOCHUS. TMOTepst 3a00THI O CIE3TUBOCTH, KOTOpast
AMEET JIUIA, 9TOOBI TIOTYYUTh BEIpAYKEHUE OTHON Me-
JIAaHXOJIMH, BO3HHUKAET IOCJIE TOT0, KaK OH caM U MaIu-
€HTHI IPOBOIAT MHOT'O BPEMEHH B MOCTENH. [laniueHTs
MOTYT ABHUIaThCs, OTKPHIB I'J1a3a, HUUETO HE 3ameuas.
OHM IOCTOSIHHO cIAT. Bee 3TH mpu3HaKku CBUIETENb-
CTBYIOT 00 SHJOTEHHOW MPEIPACTIONOKEHHOCTH [7].

CaMblif TIHK JETPECCHH y TOAPOCTKOB IIPHXO-
auTcs Ha Bo3pacT oT 13 no 19 ner. B HacTosiee BpeMs
ydJammecs: 00pamarT BHUIMaHUE, OHH HEYCTOWYUBHI U
00TamaroT BBICOKOM SMOIMOHANBHOCTHIO, OKPYXKAro-
A MAP BOCIIPHHUMAETCS. MAarHUTOM MHpa, BCE TIPO-
Onemsl He permarores [13].

Jetu B Bo3pacte ot 10 go 12 ymer wacTo mposiB-
JISIOT TaKHe CUMITOMBI, Kak o0I1iee pacCTpOHCTBO 3/10-
POBBsSI, PAacCTPOHCTBO MHIIEBAPEHUS M TIepeeIaHHe.
Kpowme Toro, moBeieHre yqaIuxcst MEHIETCs, OHH CTa-
HOBATCS 3aMKHYTBIMH, OJUHOKHUMH, OHH MOTYT JKaJo-
BaThCS Ha CKYKY, OHH TEPSIOT HHTEPEC K MPeIbLTyIIM
HCCIICTOBAHUSM.

[onpoctku B Bo3pacte oT 12 10 14 sieT cKpbIBatoT
CBOE JICTIPECCHBHOE COCTOSHHUE, HO OHO TPOSBIIACTCS
YMCTBEHHOW M JBUraTEJbHOM OTCTaNOCThO. JleTn He
MOTYT OTKPHITO BEICKA3bIBATh CBOY MBICITH, BOSHUKAIOT
TPYAHOCTH B KOMMYHHKATHBHOM TIporecce. Takxke
HpU3HAKaMH JICTIPECCHH Y TTOJIPOCTKOB ABJISAIOTCS ILIO-
XOH Tporpecc, HapylleHHEe IUCIMILIMHBL, THEB,
Oople BpeMEHH MPOBOAWT HA YIHUIE. YUCHHUKH IIO-
CTOSTHHO HaIPATAINCh, OOSIIIChH, YTO UX HAITyTAIOT, YH-
Taau UM 3aMedaHusi, ockopOsty [11].

HawnGosee nmpobiIeMHBIM JI€IPECCUBHBIM COCTOS-
HUsM ucnonssercs 14-19 ner-Bospact, xorma cTy-
JICHTBI, CAaBas YK3aMEHbI, UCIBITHIBAIOT TPYAHOCTU C
BbIOOpOM Oynyiero mytu. Kpome Toro, oHM CKIIOHHBI
JyMaTb O CMBICJIE JKU3HU, KOTOPBII OHU €I HE MOTYT
MOHATh U HAWTH, TAKUE MBICIU HOCST CaMOJOCTaTOU-
HBIA XapakTep. Hambomee ocTpbIMH CUMIITOMaMU Jie-
MIPECCUH Y TIOAPOCTKOB B 3TOT MEPHUOJ SBIAIOTCS Oec-
COHHMHIIA, aHOPEKCHS, Pa3ApaKUTEIHHOCTD, IPUHSATHE
peeHwi, crpax u apyrue [9].
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JlenpeccuBHOE COCTOSIHME HE BCErZA JIETKO pac-
[I03HaTh, HO BaM HE HY>XHO JIOCTUraThb HEJOCTAaTKOB,
WK, HA00OPOT, BBI MOXKETE MEPECMOTPETh MPOUCX OIS~
mee. Bce moapocTku mMOIBEPraroTcs IMCUXOJIOTHYe-
CKOMY CTpECCY, KOTOPBIH SBIIAETCS HOPMaIbHBIM MPO-
LIECCOM, C TaKUMH CUMITOMAaMH, Kak aenpeccus. Tem
HE MEHEe, OH JUIUTCS JIOJIbIIIe, PeOCHOK HE MPUBSI3aH K
ceOe, JIETKO BBIXOJMT Ha CBsA3b. B 3TOM ciydae He mie-
PEOLICHUBANTE CUTYAaLMIO U OTHPABISNTE CTYIEHTA K
Bpady, pa3roBapuBaiTe JOMa JOCTaTOYHO KOH(MUACH-
IIUATBHO. 3/1eCh POAMTENN MOTYT Y3HATH O cebe, 0 ToM,
KaK OHH IIePEKUITN TE FITH HHBIE IIPOOIEMBI B 3TOM BO3-
pacrte.

Kpowme Toro, netu, KOTOpble N1eHCTBUTENBHO HYXK-
JIAIOTCSI B TIOMOIIIH, OCTAOTCsI HE3aMEUEHHBIMU, POIH-
TEJIU CaMH 3aHUMAIOTCSI STUM BOIIPOCOM, Y MTOJAPOCTKOB
HET CUMIITOMOB JICTIPECCUU. 3JI€Ch MPOUCXOIUT yXYII-
IICHUE COCTOSIHUSA, PEOCHOK OCTAETCs OJIMH HA OJIUH CO
CBOMMH MpPOOJIeMaMH, KOTOPBIC MOTYT MPHBECTH K
TICHXOJIOTMYECKUM PACCTPOHCTBAM WM CaMOYOWii-
CTBY.

[ToaTOMy BakHO NPaBUIIBHO PACIO3HATh IEPBOE U
BTOpOE, MOJCPKaTh MX W MPH HEOOXOIUMOCTH Jie-
YUTb.

Takum 00pa3om, IETPECCHBHOE COCTOSHHUE IITH-
POKO pPaclpoCTPaHEHO Cpead MOAPOCTKOB, 4TO 00y-
CJIOBJIEHO MX BHYTPEHHHMH U BHEUTHUMH W3MEHEHU-
SIMH, KOTJIa JIETU HE TOTOBHI IPUHSTH HOBBIE MPaBUIIA,
CBSI3aHHBIE C B3POCJION >KM3HBIO, HE MOHUMAIOT CIIO-
SKUBIINXCSI OTHOIICHUH MEXY JIFOJAbMH, HAXOJIAT CBOE
MecTo B oOrecTBe. PasBuTne nemnpeccuu y moapoCTKOB
ONAcHO Ul UX MICUXUYECKOTO 310POBbsI U )KM3HH, TaK
KaK COCTOSIHUE HEJOCTATOYHOM POJUTENBCKON UIT Me-
JTUIIMHCKOM TTIOMOIIM MOXKET BBIMTH 3a IMPEIeNsl coo-
CTBEHHOI'O COCTOSIHUA B OJIMHOYKY.

[HoapocTkoBBI MEpHUOA SBISETCS OUYEHBb CIIOXK-
HbIM. OOWUH MOAPOCTKOBBIA MEPUOI-ITO TEPHO]I,
MOJIHBIA TPYJHOCTEN W KPUTUKH JUIsl KaXKI0r0 UHIU-
BUJA.OTO BpeMs SBISIETCS TEPEXOJHBIM MOCTOM
MEXy B3pOCIION XH3HbIO M neTcTBOM. [locTosiHHBIE
HEBUHHBIE 3aMEYaHUS U YIIPEKU CO CTOPOHBI CBEPCTHH-
KOB, OJHOKJIACCHUKOB W YYHTEJEH, BIUSHHUE POIHUTE-
Jieil, He UMEIOUINX NOHSITHS MUJIOCEPAUs, CTaJId IO-
XO0’KU Ha OTHOILIEHUE MOJIPOCTKA K JKU3HH, €JUHCTBEH-
HbIM BBIXOJIOM M3 Takoro IyTH OH IIOHHMAaeT
caMoyOHIiCcTBO.

A cYacThe KOKIOT0 peOCHKA-3TO ONTUMATHHOCTD
COIIMAJIbHO-TICUX0JIOTMYECKOI 0 KJIMMAaTa B CEMbE, BHU-
MaHue,lIOHUMaHUe CO CTOPOHBI poauTenei. Mbl Haze-
€MCsl, YTO TOJIbKO TOTJla KOJMUYECTBO IMCHUXUUYECKHX
PACCTPOMCTB Cper MOAPOCTKOB YMEHBIIIHUTCSI.
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Ueiin Kapneeu

Abstract

In this paper we will analyze the effect of coronavirus on human mental health. We will compare the number
of cases in Italy, the United States, and the PRC. On March 11, 2020. The World Health Organization declared a
coronavirus pandemic. By the day the pandemic was announced worldwide, the number of people infected was
124,800 in 118 countries and 4,613 people had died. On March 16, 2020, a state of emergency was declared in the
Republic of Kazakhstan in connection with the pandemic coronavirus and the population of our country, like the
rest of the world, was forced to resort to self-isolation. The constant fear of being infected with coronavirus and
significant changes in our daily lives are increasing the negative impact on the human psyche.

AHHOTAUUA

B nanHOI cTaThe MBI IPOAHAIM3HUPYEM BIUSHHE KOPOHABUPYCA Ha IICHXUYIECKOE 340pOBhe uenoneka. Cpas-
HUM yucio 3abonesmux B Utanuu, CIITA nu KHP. 11 mapta 2020 r. BcemupHas opranusanus 34paBOOXpaHEHUS
061);1131/ma O MaHAEMHUN KOpOHaBHUpYycCa. KO JHIO O6’b}IBJ'I6HI/I$[ NMaHACMHUU B MUPE YHCIIO 3apaXXCHHBIX COCTaBUJIO
124,8 toIC. yenoBek B 118 cTpanax, ymepau 4613 uenosek. 16 mapta 2020 r. B Pecniy6nuke Kazaxcran BBeeHO
IIpe?»BI:I‘I.’:lI\/'IHOf) IIOJIOKECHHUE B CBA3U C HaHHeMHefI KOpOHaBHpYyCa U HACCIICHUA Hameun CTpaHbl, KaK 1 BCETO MHpA,
OBLIO BBIHYKACHO HpI/I6eFHYTb K CaMOM30JIAILIHH. ITocTossHHBIN CTpax 3apasuTbCs KOPOHABUPYCOM U 3HAYUTCIIb-
HbIe U3MEHEHMS B HaIlIeH HOBCG,I[HGBHOfI JKU3HHN YCUIIMBAKOT HCTATUBHOC BJIMSIHUC HA IICUXUKY YCIJIOBCKA.

Keywords: COVID -19, mental and behavioral disorders, mental health, pandemic.
KuaroueBbie cioBa: COVID -19, ncuxudeckne U MOBEACHYECKHE PAcCTPOICTBA, MCHXUYECKOE 310POBBE,
MaHJeMUsL.

Beenenne: Ctpax u TpeBOra — 3TO CTPECCOBBIC
pC€aKun Ha BO3MOXXHBIC UKW PC€AJIbHBIC YI'PO3bI, B TC
MOMCHTHI, KOT'J1a MbI CTAJIKUBACMCs C HCU3BCCTHOCTBIO
U HEOoNpe/eieHHOCThI0. [103TOMY CTaHOBHTCS MO-
HSITHO, MTOYEMY JIFOJU UCTIBITHIBAIOT JOMOJIHUTEIbHBIN
cTpax B koHTekcre manmemun COVID-19. PaGora Ha
JIOMY, pocT 0e3padoTHIIbI, JoMAIllHee 00yICHHE IETEH,
OTCYTCTBHE (DU3MYECKOTO KOHTAKTa C JPYTrHUMH
JIOJIBMH, JPY3bIMHU U KoJuteramu. Bcee aTu hakTopbl
JIa)Ke 3I0POBOT0O YEJIOBEKA MOTYT BBIBECTH M3 AYIICB-
HOTO paBHOBECHS. A Ui MOACH, NMEIOINX CJIa00CTh

B BBICIIICH HEPBHOH NEATETBHOCTH, 3Ta CUTyarust 0o-
Jiee arpeccUBHA M, €CTECTBEHHO IMPUBOIUT K JeCTaOH-
JU3AIMHA TICHXWIECKOTOo cocTosHus. MMeHHo ceiiyac
JUISL BceX 0COOCHHO BasKHO M03a00THUTHCS O CBOEM IICH-
XMYECKOM M (PU3UUECKOM 3]I0POBBE.

Hean uccnenoBanus: 3ydyeHUe U aHAIU3 CIEK-
Tpa NCUXUYECKUX U TOBEACHUYECKHX PACCTPOUCTB, B
ces3u ¢ nangemueir COVID -19, Ha ocHOBe uMero-
mielcss Hay4HOU JIUTepaTypBhl.

AKTyajbHOCTh: Il0 CBeNeHUSIM M3Y4YEHHBIX JIM-
TEPaTypPHBIX IAaHHBIX JWANa30H IICHXOJOTHIECKUX H
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MOBE/IEHUECKHUX PACCTPOICTB Y HAaCEICHUs pPa3HOOOpa-
3WJI, HAYMHAS OT MOTPAHWYHBIX OCCIIOKOIHBIX COCTOSI-
HHUH JI0 CMEIIEHHS B XYALIYI0 CTOPOHY U 000CTpEeHUs,
UMEIOIINXCSl TPUOOPETEHHBIX IICUXOJIOTHYECKUX 00-
Jie3Hel. DTo UJEeT MO CTONaM U3 HEIaBHETO CIUIOLIHOTO
BeIOOpOUHOro ompoca Hacenenus CIIA, nponenan-
HOro AMEpHKaHCKOH NMCUXUAaTPUUECKOH accolranueit
(APA), B npenenax maTUIECATH MPOLEHTOB ONPOLICH-
HBIX PECIIOHACHTOB YyBCTBOBAIHM HEIIYTOYHYIO CTE-
neHb TpeBorH - 4096 u 0osUTICh, COOCTBEHHO YTO OHU
CaMH WJTH JKe UX OIDKaiIIne IMEIOT BCE IaHChI 3aXBO-
pars COVID-19 B TpynHoit popme u momepeTts. B co-
OTBETCTBHH C 3THM, KOJMYECTBO BBIMMCAHHBIX PEIETI-
TOB Ha aHTUIICUXOTHUYECKHE BEIECTBA JUIIb TOJIBKO 32
pa3 JIyHa KapaHTHHa nojapocio Ha 34,196, a npeana-
3HaYEHHE aHTHJICIIPECCAHTOB M CHOTBOPHBIX CPEACTB
BO3pocio Ha 18,696 u Ha 14,896 mo conocTaBaeHUIO ¢
HA4yalbHOW. BBEJCHHBIN B KOE-KAKUX TEPPUTOPUSIX B
USA xapaHTHH IpUBOJIUI K CYILIECTBEHHOMY CTpeccCy,
U €ro IpOJODKUTEIBHOCTh KOPPENINpOBaia C Pas3BHU-
THEM TPU3HAKOB MOCTTPABMATHYECKOTO CTPECCOBOTO
paccrpoiictBa (IITCP) u B mOAIMHHOM MaccoBO CTa-
BUTCS ATOT AuarHo3. [logqo6Has o6cTanoBKa HaOIIIOAa-
nack ¥ B VTanuu, HanpuMep 1o UToraM OHJIaWH-CKpH-
HHHTa TIPOBEICHHBIM 110 HECKOJIBKIM OCOOBIM IIIKaIaM
u onpocHukam Mexay 18 000 genmoBek B 3Tam smuje-
MHYECKOTO THKA, BBIABMJI KJIMHHUUYECKH BaXKHbIC MpH-
3"aku [ITCP y 3796 onporieHHbIx. VIHBIE TICHX0I0TH-
YecKHe HapylIeHHs, B YaCTHOCTH, COCTOSHHS BOILIO-
mieHHoro crpecca - y 22,896, paccTpoiicTBa
npuBblKaHus - y 21,896. Bonnenus - y 20,896, nenpec-
cun -y 17,396 u 6eccoHHHUITH - y 7,396 peCiOHIECHTOB.
Otu e uroru nonyuensl B KHP: npusnaku Bormiomen-
HO BosiHEHUS oTMevanuch y 3096, nenpeccuu -y 1796
HaceJICHHs, TPaBMaTHYECKHE CTPECCOBBIE ITPU3HAKHY - Y
3596, npu 3TOM OTMEYaOCh NPEBATUPOBAHUE JaM U
JIMI] FOHOTO Bo3pacTa. B odarax rioGaisHOrO pacmpo-
ctpanenuss COVID-19 otmedanuch 0oJjbllie TOMHBIE
MICUXOJIOTHYECKUE HAPYIICHUS, ITH KaK IeNpeccus,
6ecroKONHCTBO, NMAaHMYECKHE aTakKd, JEKOMIICHCAI[UU
XapaKTepOJIOTHUECKNX WHIUBHIYaJbHOCTEH JIHMYHO-
CTH, CBEpXIICHHBIE W WHIYLHPOBaHHbIE OpeaOBbIC
WJIeH ¥ B TOM YHCIIE M OCTpast ICUXOTHYECKasi CUMITTO-
Matuka u cynuasl. Kak roBoput Oropo mepemnuceit
HaceneHus CIIIA, TpeTbs 4acTb SIHKH BBISIBHJIM CHMII-
TOMBI MEJHUIIMHCKOW BOJHEHHUS WM )K€ JIETIPECCHU Ha
(oHEe mMaHAEMHH KOpPOHABHpYCa, MPHU ITOM y 2496
OBUTH KIIMHWYIECKH BasKHBIE IPU3HAKH TIIaBHOTO T10/1aB-
JIEHHOTO paccTpoiicTBa, a y 3096 - nmpu3Haku reHepa-
JIM30BaHHOT'O OECIOKOIHOTO paccTpoOiCTBa, MPH ITOM
CTETIeHb TPEBOXKHOCTH M AETPECCHH OBLT TOpa3fo IMo-
BBIIIIE MEXIy MOJIOJCHBKHX JIIOAEH, TaM W Hec’acT-
HBIX. [IpeBamupoBaHMe IHCTPECCOB W JIEHPECCHHA B
9Tall Ype3BBIYAHHBIX OOCTaHOBKaX OBLJIO 3aMEUeHO U
paHbllle, U BIOJHE BEPOATHO, 3TO PA3BACHIETCA Cy-
MPECCOPHBIM BO3AECHCTBHEM MOCIEAHUX HA IMMYHHYIO
CHUCTEMY OpraHU3Ma yXyJllas ¥ OCIOXHss Halpasiie-
HHE M MOHHUTOPUHT BCSKOTO COMaTHYECKOro OOJIE3HH,
OXBaTbIBas 3apasHble. MccaenoBaHbl COLMANBbHO-TICH-
XOJIOTHYECKHEe MOMEHTHI COACHCTBYIOIINE AUCTPECCY,
JIETIPECCHUU ¥ CYHUIIMIAIEHOMY PUCKY: JUMUTHPOBAHNE
00IIIeCTBEHHOM SHEPTUYHOCTH, IPUHYKICHHAS N30~

ust, o0ocTpeHne BHYTPHUCEMEHHBIX 3a4ad, 3JI0YIIOo-
TpebiieHue CIUPTHBIM, OECCOHHMIIA, HarHETaeMast Oec-
MOKOMHas MH(GOPMAIM U OTPULATENILHBIE TPEBOJIHE-
Hust. EcTh ykazaHusi, COOCTBEHHO YTO COLMAIBHYIO
H30JIALIUIO B CBSI3U C CBEXeW KOpOHAaBUPYCHOI 3apa3oit
OoJiee ¢ TPYIOM IEPEHOCAT CTapbIe JIFOJ U MabIIIH.
Tect mncuxonorn4eckux U MCHUXOHEBPOIOTMYECKHUX
NIpOSIBJICHUH, CBsi3aHHBIX c manaemued COVID-19
MPOJENAaHHbII Y4YEHBIMU AHIJIMM 3apEKOMEHIOBAI
MIPUCYTCTBUE ACTHPHS (CITyTaHHOCTh CO3HAHUS) y 26
(6596) u3 40 60IBHBIX, ICHXOMOTOPHOE BO30YXKICHHE
y 40 (6996) u3 58 60NBHBIX, MOTUPHUIUPOBAHHOE IT0-
HuMaHne y 17 [2196] u3 82 OonpHBIX (HIHANBI aKTHB-
HOHW Tepamnuu ¢ CIeIyIOUIMM CMEepPTEIbHBIM (pHHAIOM.
He cuuras Takoro, OTMEYaInuCh BECh PSII ICUXUUECKHUX
3aj1a4, B HEKOTOPOU CTETIEHH 00YCIIOBICHHBIE TIUMUTH-
pOBaHHEM OOIIECTBEHHON SHEPTHYHOCTH, TPUHYKICH-
HOM U30JIILKEH, a €llle HArHETAHUEM TPEBOKHOU WH-
¢dopmarn u3 CMU u «ynuuHoit» mHdpopmanueii. B
JAHHOH CBSI3M CTOUT 0003HAYUTH 00 000OCTPEHUH BHYT-
pHCeMEHHBIX 3a/1a4 (ceMeHbIe MHIIMACHTHI, OBITOBOE
HaCWINe), 370yNOTpeOIeHUE CITUPTHBIM, KOTOPBIE CUH-
TArOTCS TOMYJIAPHBIMU IPUYNHAMH YBEJINYEHHOTO CY-
UIMIATBHOTO pUcKa. B sTan nanaemun 3amMmedeH 6oiee
PaHUMBIHA CIIOH HACEJICHUs B BO3PACTHOM U T'€H/IEPHOM
oTHomeHHU. VIMU OKazajauch JIMIA NPEecTapenoro u
JIETCKOTO BO3pacTa, OOJIbIIeH 4acThlo JAMCKOrO MoJa,
IIPU 3TOM PaHBIIE B JUTEpaType ObUIN yKa3aHHs Ha TH-
OenbHOE BO3/IeCTBUE OOLIECTBEHHON U30JISILIMHU B OT-
HOUIGHUH CTapbIX, OTHOLICHWH KOHMX OOIIECTBEHHAsS
M30JSIOUSL  CUUTACTCS TPEIUKTOPOM  COBMECTHOM
CMepTHOCTH. Takke CTOMT OTMETHTh, YTO OOJBHBIE C
NICUXWYECKUMH ¥ TOBEICHYCCKUMH HapyIICHUIMHI
HamboIee ysA3BUMBI K BUPYCHOH M HH()EKIHOHHOH 00-
JIE3HH, K HE YTOYHEHHOM, arpecCUBHOM MH(OpMAINH,
JIOJITOBPEMEHHOH caMmon3oiisinuy. B rpymnme pucka na-
LUEHTHI ¢ a(PEeKTUBHBIMH PACCTPONCTBAMH, C MATOJIO-
THeH JIMYHOCTH, C TPEBOXHBIMH M HEBPOTHYECKUMHU
paccTpoiCTBaMH, M C XPOHHYECKMMHU IICHXO3aMH,
Bkitouas 1mmzodppenutro. COVID-19 B nmcuxuartpuue-
CKHX OOJIbHHMLIAX PACIPOCTPAHSAETCS CTPEMHTEINbHEE,
HNPUYHHA 3TOMY, TO YTO y IICUXHUYECKUI OOJIBHBIX €CTh
0COOCHHOCTH TICHXMYECKOTO COCTOSHHS: HapyLIeHHE
BOCIIPUSTHS, CO3HAHMS; HET KPUTHUKH, KOTHUTHBHBIC
HapylIeHUs, HU3KUH ypOBEHb OCBEJOMJIEHHOCTH O
pHcKax 3a0oJieBaHUs, CHIKEHHBI MHCTHHKT CaMOCO-
XpaHeHUs, M HE MAIYIO POJIb UTPAaeT TO YTO MALUESHTHI
HaXOJATCS IOJATOCPOYHO B 3aMKHYTHIX YCIIOBHSX B T1a-
JlaTax ¥ HETOTOBHOCTH IMPOTHUBOCTOSATH PAaCIPOCTpaHe-
HHUIO MH(GEKINH C MOMOIIBIO XKECTKUX CaHHUTAPHO-TH-
THEHUYECKHUX OrpaHn4eHril. OHH MOTYT C JIETKOCTBIO
HapyImaTh PEXUM CaMOM30JIAINN U HE COONIIOaTh ca-
HUTapHBIE TPaBWJIA, YTO TOBBIIIAET PUCK HUX 3apake-
nust COVID-19.

BeiBoabl. Takum 00pa3oM, Kak MOKa3aJl aHAJIM3
HM3Y4EHHON CHELMaTU3UpPOBAHHON JUTEPATYypBl, MpPHU-
B€ICHHbIE IU(PHI CBUIETEIBCTBYET O 3HAYMTEIHLHOM
HEeraTHBHOM BoO3/ieiicTBUM NanaeMun covid-19 Ha neu-
XMUYECKOE 370POBLE HACEIECHHS B LIEJIOM, a TaKXKe MO-
KET SIBUTHCS TPHUITEPOM [UII MaHU(ECTAI[H HOBBIX
CITydaeB MCUXUYECKUX 3a00JIeBaHUI U PEIHUINBOB CO-
CTOSTHUH.
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Abstract
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Objective: to evaluate the efficiency of using chondroblast-differentiated multipotent mesenchymal stromal
cells (CMMSC) in the treatment of hyaline cartilage damage on a model of a defect in the articular surface of the

rabbit knee joint.

Material and methods. the study included 10 chinchilla rabbits. The first group of animals (5 individuals) had
a full-thickness defect in the cartilage of the loaded zone of the patellofemoral articulation of the left femur. the
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second group of animals (5 individuals) formed a partial-thickness cartilage defect in the above zone. After sutur-
ing the wound, 2x106 HMMSC were injected into the joint cavity to create a control group for each animal, a
defect in the cartilage of the contralateral knee joint was formed, after which 0.5 ml of 0.9% sodium chloride
solution was injected intra-articularly. 11 weeks after the operation, a macroscopic and microscopic examination
of the areas of cartilage defect was carried out with an assessment of the characteristics of the formed tissue using
the O'Driscoll scale.

Results. The group of animals, in the treatment of a full-thickness cartilage defect of which CMSC were used,
was characterized by significantly higher indicators of the categories "tissue morphology", "staining of the extra-
cellular matrix", "Structure integrity", "thickness of the formed cartilage", "Cluster of chondrocytes", "severity of
inflammation” (p <0.05) and the final value of the O'Driscoll scale (p <0.01) compared with the control. in the
group of animals with a partial defect in the cartilage of the knee joint after the application of CMSC, higher values
of indicators of the categories "severity of inflammation”, "hypocellularity” (p <0.05) and the final value of the
O'Driscoll scale (p <0.05) were also noted. compared with control. we did not reveal any complications with intra-
articular injection of CMSC.

Conclusion. Intra-articular injection of ChMMSC has a stimulating effect on the regeneration of hyaline car-
tilage in both full-thickness and partial-thickness defects, improves the quantitative and qualitative characteristics
of the tissue newly formed in the process of regeneration, and is a safe method of treating traumatic defects of the

cartilage of the articular surfaces.

Keywords: knee joint, cartilage defect, chondroblasts

Introduction

Damage to the cartilage of the joints is quite com-
mon. So, according to arthroscopic data, this pathology
is detected in 44-66% of cases [1]. Hyaline cartilage has
an extremely limited potential for spontaneous regener-
ation, which is associated with the low ability of chon-
drocytes to proliferate, their insufficient mobility, and
the absence of vascularization of the extracellular ma-
trix [2]. Even small chondromalacia can induce further
progressive damage to the surrounding cartilage defect
and lead to early manifestation of osteoarthritis, persis-
tent limitation of joint function and a decrease in the
quality of life of patients [3].

Treatment of this pathology is a difficult and still
unsolved problem. For the purpose of conservative
therapy of patients, non-steroidal anti-inflammatory
drugs, analgesics, chondroprotectors, and the introduc-
tion of steroid hormones into the joint cavity are used.
Despite the rather extensive arsenal of drugs and vari-
ous physiotherapeutic techniques, unfortunately, their
use only reduces the severity of symptoms and does not
prevent further progressive damage to hyaline cartilage
[4].

The ineffectiveness of conservative treatment of
this pathology has determined the emergence of a large
number of various surgical interventions. Among them,
surgical techniques are widely used, aimed at stimulat-
ing reparative processes in the hyaline cartilage due to
the stem cells of the bone marrow of the subchondral
layer. These methods include antegrade and retrograde
tunneling of the subchondral bone, microfracturing,
"debrigment”. The clinical efficacy of osteoperforative
techniques is still ambiguously assessed by various re-
searchers. Many authors associate insufficiently good
long-term results with the formation of fibrocartilagi-
nous tissue in the defect zone, which is functionally in-
ferior to hyaline cartilage [4]. However, a number of
researchers have established that the mechanical prop-
erties of cartilage tissue formed from mesenchymal
stem cells, its ultrastructure, and the composition of the
extracellular matrix are superior in their characteristics
to the tissue formed during regeneration by young or

mature chondrocytes [5]. In recent years, there have
been reports of good long-term results of the use of os-
teoperforative techniques in the treatment of hyaline
cartilage injuries, especially among young patients [6].

In surgical treatment, various types of osteochon-
dral autotransplantation and chondrocyte transplanta-
tion are also used to replace articular cartilage defects.
However, these techniques are also not without draw-
backs. Thus, the indications for osteochondral auto-
transplantation are limited, and the procedure itself is
associated with the risk of early development of osteo-
arthritis in the patellofemoral joint [4]. Chondrocyte au-
totransplantation is associated with significant material
costs, requires expensive equipment and highly quali-
fied personnel for the cultivation of cell material. De-
spite the rather high level of development of biotech-
nology, the result of autotransplantation of chondro-
cytes is not always the formation of hyaline cartilage
tissue in the defect zone [7].

In recent decades, cell therapy has taken an in-
creasingly strong position in clinical medicine. In this
regard, the possibility of using MMSC differentiated
into chondroblasts in the treatment of patients with hy-
aline cartilage lesions of the articular surfaces is of
great interest. The presence of growth factors in
CMMSC, which provide the processes of regeneration
and hemostasis, are the basis for its use. CMMSK con-
tains not only growth factors (PDGF - platelet growth
factor, TGF-p - transforming growth factor, EGF - epi-
thelial growth factor, VEGF - vascular endothelial
growth factor), but also adhesive molecules (fibrin, fi-
bronectin and vitronectin) necessary for migration, cell
adhesion and stimulation of collagen synthesis. CMSCs
also produce cytokines with an anti-inflammatory ef-
fect, stimulating repair and anabolic processes in dam-
aged tissues. Since CMSC is a derivative of the patient's
own cells, their use is not associated with the risk of
parenteral transmission of infections such as HIV or
hepatitis. The use of CMSC does not cause hyperplastic
processes, carcinogenesis or tumor growth. Growth
factors are not mutagens and do not block the feedback
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mechanisms of the processes of tissue repair and regen-
eration [10].

ChMMSC is widely used in traumatology, ortho-
pedics and sports medicine in the treatment of enthe-
sopathies, injuries of the rotator cuff of the shoulder,
atrophic pseudoarthrosis, large bone cysts and associ-
ated pathological fractures, injuries of fingers with skin
and soft tissue defects [11].

In recent years, researchers have obtained good re-
sults when using CMMSC in the treatment of osteoar-
thritis [12]. Although these studies suggest that CMSC
has chondroprotective properties, its effect on regener-
ation processes in damaged articular cartilage remains
insufficiently studied to date. There are also no data on
the effectiveness of intra-articular administration of
CMMSC in the treatment of post-traumatic defects in
hyaline cartilage.

The aim of this study was to evaluate the effective-
ness of the use of chondroblast-differentiated MMSCs
in the treatment of hyaline cartilage injuries using a
model of a defect in the articular surface of the rabbit
knee joint.

Material and methods

The study was conducted in compliance with the
requirements of humane treatment of experimental an-
imals and complies with the recommendations of the

Council of Europe Convention on the Protection of
Vertebrate Animals Used for Experimental and Other
Scientific Purposes.

Characteristics of animals

In the experiment were taken 10 rabbits of both
sexes of the chinchilla breed weighing 2400-3500, the
Animals were kept in a vivarium in accordance with in-
ternational GLP rules. The animals were kept under
quarantine for at least 14 days.

Modeling of joint pathology

The rabbit was fixed on a special manipulation ta-
ble. After preparation of the operating field, a medial
parapatellar approach to the left knee joint was per-
formed. a cartilage defect with a diameter and depth of
3 mm in the loaded zone of the patellofemoral articula-
tion of the femur in 5 animals (study group 1) was
formed with a trephine of the corresponding diameter
until bleeding from the subchondral bone appeared
(Fig. 1 A).

In the other 5 animals, a partial-thickness defect in
the cartilage of the left knee joint was formed (Fig. 1B)
in the loaded zone of the patellofemoral articulation of
the femur, 3 mm in diameter and 1 mm in depth (study
group 2).

FIG. 1.
Formed defect in the cartilage of the knee joint of the rabbit. A - full layer defect, B incomplete layer defect.

After the completion of the manipulations, the sur-
gical wound was sutured in layers without drainage,
then 0.5 ml of CMSC was injected into the cavity of the
knee joint using an injection needle.

To create a control group, each animal was formed
a defect in the cartilage of the right knee joint according
to the above technique (full-layer and non-full-layer for
animals from groups 1 and 2, respectively), after which
0.5 ml of 0.9% sodium chloride solution was injected
intra-articularly.

In the postoperative period, for the prevention of
pyoinflammatory complications, the animals were in-
jected intramuscularly with 10 mg / kg of cefazolin
once. Limb immobilization was not performed.

After 11 weeks from the moment of the operation,
the animals were withdrawn from the experiment. Eu-
thanasia was performed by air embolism under intrave-
nous anesthesia. Then, a macroscopic and microscopic
assessment of the regeneration processes in the zone of
defects in the knee joint cartilage was carried out. mac-

roscopic examination assessed the nature of the articu-
lar surface in the defect zone and signs of gonarthrosis
development. For histological examination, the distal
femur was fixed in 10% formalin solution, then decal-
cified in 5% nitric acid solution. After standard wiring,
the joint area with the cartilage defect zone was en-
closed in paraffin blocks, after which sagittal sections
with a thickness of 5 um were prepared. the obtained
sections were stained with hematoxylin and eosin and
examined under a light microscope "Leica DM 2000"
at 100 and 200 times magnification. The O'Driscoll
scale was used to assess the characteristics of tissue
formed during regeneration [13].

The nature of the distribution of the data obtained
as a result of the study was checked using the Shapiro-
Wilk test. Data with distribution other than normal
were presented as median and percentiles. The Mann-
Whitney U-test was used to assess the differences be-
tween groups in terms of the level of quantitative traits.
The level of statistical significance was taken as p
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<0.05. Statistical analysis was performed using the
STATISTICA 6.0 software.

Results

Quiality assessment of ChMMSC

The number of cells in the CHMMSC samples was
2 *x106 / ml, which confirms the proper quality of the
product obtained by us in the process described in the
previous report.

Macroscopic examination

Examination of the lower extremities did not re-
veal signs of wound infection or synovitis of the knee
joint in both the study and control groups. when exam-
ining the articular surfaces of the thigh in the study
group 1 and 2, complete filling of the defect area with
tissue visually similar to cartilage was visualized. good
integration of the regenerate with the surrounding
healthy articular surface was determined (Fig. 2 A,
B,c).

in control group 1, filling of the defect area with
fibrous tissue was observed. the surface of the regener-
ate was uneven; an impression was determined in its
center (Fig. 2D). in one case, clear signs of the devel-
opment of gonarthrosis were noted - deformity of the
joint, damage to the surrounding cartilage defect (Fig.
2 E).

In control group 2, the area of the defect was filled
with tissue similar to cartilaginous, but the surface of
the regenerate remained uneven, bumpy, its edges were
clearly distinguishable (Fig. 2F).

Microscopic examination

indicators of category values and final values on
the O'Driscoll scale in the studied and control groups of
animals are presented in the table.

11 weeks after the formation of the defect, the
study group 1 (full-thickness osteochondral defect) was
characterized by significantly higher indicators of the
categories "Tissue morphology", "staining of the inter-
cellular matrix", "Structural integrity"”, "thickness of
the formed cartilage", "Cluster of chondrocytes”, "se-
verity of inflammation " (P <0.05) and the final value of
the O'Driscoll scale (p <0.01) compared with the con-
trol. the area of the defect in animals of this group was
filled mainly with hyaline cartilage and fibrocartilagi-
nous tissue. Chondrocytes formed isogenic groups, and
the staining of the extracellular matrix was close to nor-
mal. The regenerate is well integrated with the sur-
rounding healthy cartilage. inflammation was moder-
ately expressed (Fig. 3 A, B).

In control group 1, the regenerate was mainly rep-
resented by fibrous tissue with fibrocartilage inclu-
sions. defined clear boundaries between the newly
formed tissue and the surrounding articular surface. the
surface of the regenerate itself was uneven. in this
group, signs of pronounced inflammation were ob-
served (Fig. 3D, E).

The study and control group 2 were characterized
by good filling of the defect area mainly with hyaline
cartilage tissue (Fig. 3 ¢, F). The regenerates were
firmly integrated with the surrounding articular sur-
faces. in control group 2, more pronounced processes
of inflammation and hypocellularity were observed,
which was expressed in significantly lower indicators
of the corresponding categories of the scale (p <0.05).
also the study group 2 was characterized by higher final
values on the O'Driscoll scale (p <0.05) compared to
the control.

Table 1.
Values of indicators of the O'Driscoll scale me (25th percentile, 75th percentile)
full thickness defect partial defect
categories study group 1 control study group 2 control
(intra-articular group 1 p (intra-articular group 2 p
introduction of CHMMSC) |(no treatment) introduction of CHMMSC) |(no treatment)
morphology : : . :
of tissue 3(2;3) 2(1;2) 0,032 2(2;3) 2(2;2) 0,095
staining
intercellular ) } . .
matrix 2(2;2) 1(1;2) 0,049 2(2;2) 2(1;2) 10,134
staining
surface . . . .
character 2(2;2) 2(2;2) 10,317 2(2;2) 2(2;2) 10,317
Integrity of . . . .
structures 2(2;2) 1(1;1) 0,014 2(2;2) 1(1;2) (0,049
Discussion The study showed that intra-articular injection of

In our study, the number of cells in the CHMMSC
samples was 2 * 108 / ml (0.754 * 10%/ ul; 2.21 * 108/
ml), which confirms the proper quality of the product
obtained by us in the process of MMSC differentiation
in the chondral direction. The use of a one-step differ-
entiation protocol to obtain CHMMSC allowed us to
avoid significant material costs associated with the use
of specialized equipment and consumables.

The study did not reveal a single case of purulent
inflammation of the wound in the postoperative period
or any other complications, which makes the intra-ar-
ticular administration of CHMMSC a safe technique.

CHMMSC can significantly improve both the quantita-
tive (degree of filling the defect) and qualitative (the
integrity of the structure of the regenerate, the nature of
its surface, etc.) characteristics of the newly formed
cartilaginous tissue in the defect zone, which was espe-
cially evident in the group animals that developed an
osteochondral full-thickness defect of the articular sur-
face. regeneration in this area occurred with the partic-
ipation of bone marrow mesenchymal stem cells. our
data are consistent with the results of studies by A.
Mishra et al. [14], who showed that CHMMSC accel-
erates the proliferation of mesenchymal stem cells and
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further promotes their chondrogenic differentiation.
Since osteoperforative techniques are based on the
stimulation of regeneration in the area of cartilage de-
fect due to activation of mesenchymal stem cells, the
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combined use of CHMMSC and these surgical inter-
ventions can significantly improve the results of treat-
ment of patients with articular cartilage defects.

= |

FIG. 3. Area of full-thickness (A, 5, B, E) and non-full-thickness (I, ) defect in the cartilage of the knee joint
of a rabbit (2 weeks after the formation of the defect). A, b, 4 - study group; I, 4, E - control group. H - area
of intact hyaline cartilage. P - regenerate. Staining with hematoxylin and eosin. Uv. X 100, x200

A decrease in the severity of both vascular and cel-
lular elements of inflammation in tissues with intra-ar-
ticular administration of CHMMSC suggests its anti-
inflammatory effect, which also correlates with the re-
sults of studies by other authors [15].

Conclusions

1. Intra-articular administration of CHMMSC has
a stimulating effect on the regeneration of hyaline car-
tilage in both full-thickness and partial-thickness de-
fects.

2. The use of CHMMSC makes it possible to im-
prove the quantitative and qualitative characteristics of
the cartilaginous tissue newly formed in the process of
regeneration in the zone of a full-thickness osteochon-
dral defect of the articular surface.

3. CHMMSC, when administered intra-articular,
has an anti-inflammatory effect. This method of
CHMMSC administration is a safe method for treating
traumatic defects of articular cartilage.
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The article deals the results of studies of in vitro cytotoxicity of boron containing compounds normal cell
culture. It show the minimal toxic concentrations for each agent for using cell lines.

Keywords: drugs for boron neutron capture therapy of oncopathology, acute toxicity

Modern approaches in the treatment of oncologi-
cal diseases necessitate the creation of methods that
would ensure the directed destruction of transformed
cells without damage to neighboring tissues and the
body as a whole. Such an effect is achieved by boron
neutron capture therapy (BNCT), which is already used
in medical centers in Sweden, the Czech Republic and
the United States, research continues in Japan, Argen-
tina, England, Italy, Israel and begins in Russia. The
uniqueness of the technique lies in the selective death
of tumor cells, while normal cells in the immediate vi-
cinity remain intact.

As a result of neutron irradiation, stable B-10 cap-
tures thermal neutrons, forming an excited B-11 nu-
cleus. Removal of the excitation of the formed nucleus
occurs almost immediately by its disintegration into
particles with a short linear path, which leads to an ex-
plosive destruction of cells.

BNCT preparations should have low toxicity, se-
lective penetration and accumulation in tumor cells.
Since the selection of such substances requires the anal-
ysis of a large number of boron-containing molecules,
it is necessary to use the fastest methods to determine
both the amount of a substance that accumulates in nor-
mal and transformed cells and the concentration that
has a minimal toxic effect. In this regard, studies on cul-
tured human cells are considered the most effective.

The aim of the study is to develop an algorithm for
determining the minimum toxic dose of potential drugs
for BNCT.

Materials and research methods

We used a culture of human dermal fibroblasts (7-
12 passages). A dermal fibroblast culture was obtained
from a skin explant of a healthy 58-year-old male donor
after he signed a voluntary informed consent. Disaggre-
gation of tissue was carried out by an enzymatic method
according to the original method [1].

The cells were cultured at 37 ° C, 5% CO2, 95%
in a humidity incubator (Sanyo, Japan) with daily
macro- and microscopic control using an Olympus

CX41 inverted microscope at x40, x200. The medium
was changed every 3 days for 60% of the total volume.

To determine the cytotoxic effect, the cultured
cells of the fibroblastic diferon were planted in Petri
dishes with an adhesive coating (Sarstedt). Determina-
tion of the minimum toxic dose was carried out in 3
stages with a wide range of concentrations and a grad-
ual identification of the border between toxic and pre-
toxic doses. To obtain reliable data, 3 replicates were
used in each group. The control group was represented
by intact fibroblasts. In accordance with the recommen-
dations of the International Nomenclature Committee
for the Classification of Cell Death [3], the assessment
of the cytotoxic effect was based on morphological cri-
teria. After 24 and 48 hours, the cultured cells were
stained according to the Romanovsky method. Objects
were visualized using an Olympus CX41 microscope at
x100, x400, x1000.

The GL-63 and GL-57 samples provided for eval-
uation were handed over by the Department of Organic
and Biomolecular Chemistry of the Chemical-Techno-
logical Institute of the Ural Federal University. To in-
troduce substances into the culture, they were prelimi-
narily dissolved in the culture medium used when
working with the investigated cell line.

Research results and their discussion

The cytograms of the cultures of the control group
are represented by fibroblasts of varying degrees of dif-
ferentiation. There is a predominance of process cells
with pronounced cell contacts and a well-contoured nu-
cleus.

Sample GL-63 had a pronounced toxic effect on
human fibroblast culture when using concentrations
above 1 ug / ml. There was a deterioration in cell adhe-
sion, an increase in the number of cells with signs of
cell death: vacuolization of the cytoplasm, disturbances
in the structure of the cell membrane, pycnosis of the
nucleus. The increase in the concentration of the sub-
stance was accompanied by the predominance of ma-
ture cells of the fibroblastic differon. Thus, the test sub-
stance can be used at a maximum concentration of 1 ug
/ ml with an exposure time of no more than 48 h. The
results are shown in Figure 1.


https://doi.org/10.24412/2701-8369-2021-19-1-34-35

German International Journal of Modern Science Ne19, 2021 35

Figure. 1. Culture of human fibroblasts 24 hours after injection of the GL-63 sample. A - concentration 1 ug /
ml, B - concentration 10 xg / ml. Uv. 100.

When the GL-57 sample was introduced into the
fibroblast culture, a pronounced cytotoxic effect was
observed when using concentrations of the substance
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above 15 pg / ml, which was expressed in the deterio-
ration of cell adhesion, the predominance of mature fi-
broblasts, elongation of cell pseudopodia, pycnosis of
the nuclear apparatus, which is shown in Figure 2.
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Figure. 2. Culture of human fibroblasts 24 hours after injection of the GL-57 sample. A - concentration 15 ug /
ml, B - concentration 20 xg / ml. Uv. 100.

The study made it possible to work out an algo-
rithm for the primary assessment of the cytotoxicity of
the incoming substances, including the morphological
analysis of the samples, the establishment of a barrier
between the pre-toxic and toxic concentrations and the
permissible time range for each concentration.

The results obtained indicate a low toxic effect of
the GL-57 sample in comparison with the GL-63 sam-
ple, which may be due to the different structure of the
studied molecules, including the spatial arrangement of
chemical groups relative to each other. Probably, the
relatively high toxicity of substances is associated with
the use of cesium in the synthesis of samples in order
to increase the aqueous solubility of substances.

Conclusions

1. The algorithm determined in the course of the
work allows obtaining reliable data in a relatively short
time, revealing the degree of toxicity of the substances
under study and identifying the directions for further
research.

2. The use of the GL-63 sample at a concentration
of 1 ug / ml and the GL-57 sample at a concentration of
15 pg / ml with an exposure of no more than 48 hours
is permissible on human cell lines. The data obtained
will make it possible to reduce the duration of the LD50
detection in a series of experiments on animals, as well
as to establish the accumulation of the investigated sub-
stances in normal and tumor cells.
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Abstract

This paper examines the definition of depression in modern science, provides an overview of the clinical
manifestations of depression in old age, also discusses the problem regarding the association of depressive and
cognitive disorders in the mechanism of their development, combination options in the clinic, treatment ap-
proaches.

Depression is a widespread disorder found in the practice of worlds in different age groups of the population.
Among the elderly, the prevalence of de-press is 12.3% of cases and is progressively increasing with worsening
somatic status and disability.[4] When providing primary care, depression is insufficiently diagnosed, therefore,
most are not treated. According to WHO estimates, more than 20% of the adult population suffers from neurolog-
ical and mental problems, 7% of them have a disability due to mental and neurological diseases.[4] Despite the
fact that psychiatry and neurology are going forward, the problem of depression in the elderly has not found a
solution, most likely due to the unwillingness of the patients themselves to seek help, due to the current stigma
towards mental illness.

AHHOTAUUA

B nanHO# cTaThe paccMaTpuBaeTCsl MECTO JIEMPECCUU B COBPEMEHHOM HayKe, MpeacTaBiieH 0030p O KIMHU-
YECKUX MPOSBICHUSIX JICTPECCHH B TOXKHUIOM BO3pacTe, Takxke 00CykIaeTcs mpodiieMa, Kacaromasicsi CBSI3H Jie-
MMPECCUBHBIX 1 KOTHUTUBHBIX paCCTpOﬁCTB B MEXAaHU3MC UX pa3BUTUA, BApUAHTOB COUCTAHUA B KIIMHUKE, IMTOAXOABI
K JICHCHMUIO.

Henpeccust - LIMPOKO paclpoCTPaHEHHOE PacCTPONCTBO, BCTPEUAIOLIEeCs B IPaKTUKE Bpadya Cpeau pa3HbIX
BO3PACTHBIX IpymI HaceneHus. Cpenu NOKHUIIBIX JTI0IEH PacIpoCTPaHEHHOCTS Jenpeccuu cocrasiseT 12,3% ciy-
YacB U MPOTPECCUBHO PACTCT IPU YXYAUICHUU COMATUYICCKOI'0O CTaTyCca " I/IHBaJ'II/I,I[I/ISaLII/II/I.[4] HpI/I OKa3aHuH nep-
BUYHOM MOMOIIHU ACTIpeCCUs HEAOCTATOYHO AUATHOCTHUPYCTCA, CJICAOBATCIBHO, B OOJIBIIIMHCTBE CJIy4yacB HE Jic-
gures. [lo moacaeram BO3 Gonee 20% B3pocioro HacelIeHUS CTpafaeT HEBPOIOTHUYECCKAMHU M IICHXHICCKIMU
npobiaemamu, 7% 13 HUX IMEIOT HHBAJUIHOCTH 110 IPUYUHE ICUXUIECKAX U HEBPOJOTHICCKHX 3a00eBaHmiA.[4]
HCCMOTp}I Ha TO, YTO INCUXHUATPUA U HEBPOJIOTUA UAYT BIICPEL, np06neMa JACIPECCUH Yy TTOXKUJIBIX JIMI] HE HAIIIO
CBOCTO pCHICHUA, BEPOATHO 3TO CBA3aHO C TEM, YTO MAIIUECHTHI HC XKEJIAOT 06pamaTI)c;1 3a NMMOMOIIbIO, U3-3a CJIO-
KUBIIECHCS CTUTMBI B OTHOIICHUH IICUXUYECKHX 3a00eBannii.[1]

Keywords: depression, geriatric depression, dementia, cognitive disorders, advanced age, Alzheimer's dis-
ease, geriatric psychiatry, old age, depressive syndrome.

KiaioueBble ciioBa: Acnpeccus, repuarpudeckas Aerpeccusa, AEMEHI M, KOTHUTHUBHBIC HApYIICHUs, IIpe-
KJIOHHBIHI BO3pacT, 00JIE3HD Anbnref/iMepa, repuarpudyeckas rncuxuarpus, MOKHUJION BO3pacT, Z(ereCCI/IBHHﬁ CHH-
JIPOM.

Benenue. Jlenpeccusi — 3T0 CTOMKOE CHM)KEHHE — MPEKJIOHHOTO BO3pPacTa HOCUT Ha3BaHME «repuarpuye-
HaCTPOCHUA, (I)HSPI'—IGCKOﬁ AKTUBHOCTU W HHTEPECOB. CKas TICUXHUATPUA. CHeHI/IaHI/ICTLI qaCTO CTaJIKuBa-
Paznen ncuxuatpuu, M3ydaromuid AENPECCHUIO JIIOAeH
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oTcs ¢ mpobnemoit B muddepeHIantbHON TruarHo-
CTUKE HOPMAIILHOTO TIPOIIEcca CTapeHUS U STIN30/1a Jie-
Mpeccuu, BCIEICTBUE TOTO, UTO MPH Mpoliecce cTape-
HUSl OpTaHHU3Ma MEHSETCSl YPOBEHb TOPMOHOB, MPOUC-
XOJIUT WHBOJIOIUS OPTaHOB M CHUCTEM, MPUOABISICTCS
00JBIIIOE KOMYECTBO BO3PACTHBIX 3a00JICBaHUI, UTO B
CBOIO OYepellb OCIOXKHSICT MPOIECC peadUIUTAINY,
YXYAIIAeT pe3ybTaT MPOBOAUMOIO JICUCHHUS, SBJIACTCS
(hakTOpOM pHCKa pa3BUTHA KOTHUTHBHBIX HAPYIICHUH.

Lens paGoTe: AHanN3 MPUYUHHO — CIICACTBEH-
HBIX CBS3¢i B BOSHUKHOBEHHH JICTIPECCHH Y TIOKIITBIX
JIFOACH.

3amaun:

1. BBISIBUTH IPUYMHHO — CIIEACTBEHHYIO CBS3b Je-
npeccun U (GaKTOPOB OKpykarommiei cpeasl B Kaszax-
CTaHe Yy MOXUJIbIX JIOACH.

2. BBIABUTH MPUUUHHO - CJIEJCTBEHHYIO CBSI3b Jie-
MpPEeCCUU U KOTHUTHUBHBIX HAPYUIEHUH Y TOKUIIBIX JIFO-
e,

3. YCTaHOBHTH B3aHMOCBSI3b B IPOTPECCUPOBAHUN
MEXIy ACMEHINeH U Ienpeccueil, © UX B3aNMMOBIIHUS-
HHE.

MeToapl UCCIIEIOBAHMS: AaHAIN3 UMEIOIIEHCS NH-
hopmarm

AxryanbHocTh: B Kazaxcrane nons Bo3pacranus
MOKUJIOTO HACENIEHUS IPSIMO MPOTMOPIIMOHANIbHA UX TSI~
JKEJIOMY COLIUaTbHOMY TIOJI0KeHUI0. COTJIacHO pe3yilb-
taty Global Age Watch Index B crpanax CHI' coru-
aJbHOE U DKOHOMMYECKOE 0JIArOCOCTOSIHME ITOKHIIBIX
mojeit 3aHuMaet 65-e MecTo.[9] DTo cBsI3aHO ¢ MHO-
JKECTBOM MIPHYHUH, IEPEUHCIIIM HEKOTOPHIE U3 HUX:

1. DKOHOMHMYECKHMH acIeKT — II0 JOCTHXKEHUIO
MICHCHOHHOTO BO3pacTa BHIIUIATa €KEMECSYHOH IIeH-
CHH JIULIaM, HE COCTOSIIUE HAa yUeTe C HHBATHIHOCTHIO
U IMEIOIIHE TPYIOBOH CTaXK IO CHCTEME IEHCHOHHOTO
HaxoruieHus cocrtasisieT oT 50000 Tenre mo 80000
TEHTe, YTO BEPOSITHEE BCEro pacxoayeTcsl Ha JieKap-
CTBEHHBIC Tpemnaparbl, MPOAYKTHI, OIJIAThl KOMMY-
HAJBHBIX YCIYT M HE XBaTaeT Ha JTOCTOWHOE MPOKMBa-
HHE.

2. CouuanabHEIN acleKT — HabOJII0IEHHE TTOKA3kI-
BaeT, UTO TMOXKMUJIbIE JIOJIM, MEpENIarHyBIIne BO3pPacT
60-65 net u BBIIIE, CTPATAIOT OT HEXBATKA BHUMAHUSI
1 O0IIeHMs ¢ OKpYyXaroumM MUAPoM.[9] C KaxIbIM T0-
JIOM, TI0 Mepe CTapeHHs HaceJCHUs, ITONS OIHMHOKHX
JFo/Iel MPEeKIIOHHOTO Bo3pacta pacteT. C yeM 3T0 Mo-
JKeT OBITh CBsA3aHO? BO-TIepBBIX, €CIIH B3SITH MOKUIIBIX
JFO/IeH, MPOKHUBAONINX HA TEPPUTOPUH OJHOTO ABOPA,
KOHTaKTUPYIOLIUE APYr C JIPYroM, TO BIIOJHE BEPO-
SITHO, YTO U3 TOJa B TOJI, B CBSI3U C €CTECTBEHHBIM TPO-
[IECCOM CTapeHUsi OpPraHMW3Ma, YacTh W3 HHUX COKpa-
TUTCS 110 TIPUYUHE CMEPTH, Pyras 4acTh MO MPUIHHE
CTapuYeCKO HMHBATUAHOCTH, & TPEThS B CBS3H C JICMEH-
uel, 11bo Oosne3Hpio AnbureliMepa. B urore, Mbl Bu-
JIUM, 4TO BTOpasi KATeropus JI0AeH BbIHYKJIEHbI OCTa-
BaTbCsl IOMa, TPEThsI KATETOPHs HE B COCTOSIHUM B3au-
MOJCHCTBOBAaThL  C COLIMYMOM. 20%  mromen
MPEKJIOHHOTO BO3pAcTa, HE OTHOCSIIUECS HU K OJHOMN
U3 5TOU KaTeropuu *UBYT B CBOUX JoMax ofdHHU.[8] TTo-
MHMO 3TOTO0, C UI3MEHEHHEM TEMIIA U YCIOBUH KU3HU B
21 Beke, MOXKWIIbIE JIIOIU CTAll MHIIEHBIO JJIs TIpe-
CTYIHBIX TPYII, MOIIIEHHUKOB, T.€. OHU JTOJKHBIM 00-
pa3oM He 3amuIieHb!.[9]

3. B CBSI3U C MIMPOKUM CIIEKTPOM XPOHHUUYECKUX
0ome3HeH, Y OKMIIBIX IO HU3KUH YPOBEHD 310PO-
Bbsl.

Jenpeccus u neMeHuus.

CTOUT OTMETHUTh, YTO JUIUTEIHHO COXpaHsIIoIIa-
sicsl JIelpeccusi MPUBOAUT K MPOTPECCUPOBAHUIO Jie-
MeHIuu. B ciydae mporpeccupoBaHusi [1eMEHINH, Ya-
CTOTa BO3HUKHOBEHUS Jicnpeccuy Ha (hOHE yiKEe UMEIO-
IIeTOCs KOTHUTUBHOTO Ae(eKTa CHIDKAeT s, Tak KakK y
TaKUX MalMEHTOB KPUTUKA K CBOEMY COCTOSIHUIO OT-
cyrcTByeT. Ha paHHHMX cTamusx IeMEHIUH BO3MOXKHA
aZicKBaTHAasi JUArHOCTHKA MEXAYy CUMITOMaMH Jie-
MIPECCUM U JEMEHLMH, Ha TO3JHUX CTAIUSIX AUATHO-
CTHKa U JICUEHUE 3aTPYIHEHBI B CBSI3U C OTCYTCTBUEM
KpUTUKU K CBOEMY cocTossHMIO. Hampumep, ecnu mo-
Tepsi MacChl MPH JCTPECCUU OOYCIIOBJICHO MEPEkKHUBaA-
HUEM, TOTepell anmeTuTa, TO MPHU JAEMEHLUU BEPOST-
HOCTh TOTO, YTO YEJIOBEK 3a0bUT MPUHATH MHUIILY
6onpmie. Takke malMEHTHI C COYCTAHHON MAaTOJIOTUCH
HE MOKAa3bIBalOT CBOIO MEJIAHXOJIMIO, HE BBICKA3bIBAIOT
CYMLUJAIBHBIX MBICJIEH, 3a4acTyl0 €IMHCTBEHHBIMHU
CHMITTOMaMH MOTYT OBITh Pa3IpaKHTEIBHOCTD, arpec-
CHUBHOCTb, TJIAKCUBOCTH.[3 ]

[Ipu mpoBenennn nuddepeHaIb-HON IUaTrHO-
CTHKH MEXIy KOTHUTHBHBIMH Je()eKTaMH U JIeTrpec-
CHEH ¢ TOMOIIBIO TECTOB HA BHUMATEJIBHOCTb, AMSITh,
PEYEBYIO aKTUBHOCTD M IICUXOMOTOPHBIC (PYHKITHH, I10-
JKWJIbIE MAlMEHTHl Pa3AeuINCh HA HECKOJIBKO TPYIIIL:
€CTh TPYIIIa JIOIeH, KOTOPhIE KATETOPUIECKH OTKAa3bl-
BAIOTCSI TIOBTOPHUTH TECT IOCJE HEYJOBIETBOPUTENb-
HOTO pe3ynbTaTa, IpeObIBas B pa3IpaskeHHOM COCTOSI-
HUW, IpyTas TPyIIia ClIOCOOHA BHITIOTHUTH Ja’Ke CII0XK-
HbIE 3a/1aHUs1 IOBTOPHO, €CJIU UX 3aMHTEPECOBATH, IPU
9TOM y 00eHMX TpyHII HET HapyIICHUH, COOTBETCTBYIO-
M€ BO3PACTHBIM HM3MEHEHMSM, YTO B CBOIO OUEpelb
JIOKa3bIBAET: MAaLMEHTHI C IEIPECCUEH UMEIOT IMOLIUO-
HAJIBHO — BOJIEBOH JIeeKT, KaK MPUUKHA HEYIOBIETBO-
PHUTENBHOTO pe3ylbTaTa TecTa, a HE KOTHUTUBHBIC
HapyuieHus. [Ipu BBINOTHEHUH TECTOB, Y TPYIIIHI Ma-
[IUEHTOB C KOTHUTUBHBIMU HAPYIICHUSMH, TAKUMH KaK
JIEMEHIIVSI, BBITIOJTHEHHE TECTOB OCTIOKHSIETCS MPH 3a-
JAHUSX Ha CKOPOCTh, PEaKIMIo, KOHIIEHTPAIUIO U TIO-
CTPOCHHE aNTropuTMa perreHus npodiem.[3] B ocHoBe
JAHHOTO HAPYIICHUS JEKUT pa300IICHHEe MEXIY MO~
KOPKOBEIMH H KOPKOBBIMH 00Opa30BaHHAMHU JIOOHOM
JI0JIM, YMEHBUIEHUEM pa3Mepa TMINOKaMIla U IOBBI-
LIEHHBIM CHUHTE30M KopTu3oua.[3] Yaie Bcero B gaH-
HOM CUTyallMy CTpajaeT naMsTh: y3HaBaHUE U BOCIIPO-
W3BEJIEHUE OCTAIOTCS HEM3MEHEHHbIMH. MIeT Ha cmaj
pedeBast akTUBHOCTD (HampuMep, YUCIIO CJIOB, HAUWHAa-
foIMecs: Ha ompesiesieHHyo OykBy 3a 1 munyTy). O06-
U ypOBEHBb MHTEIIEKTA HE CTPAJAET, YEITOBEK OPH-
E€HTUPOBAH BO BPEMEHU U MTPOCTPAHCTBE.

[Ipu neyeHuM TakMX MALUEHTOB HCHOJb3YIOTCS
AHTHJCTIPECCAHTH B KOMOWHAIIMY C aHTHICMEHTHBIMH
npenapatamu. OTHAKO cieayeT U30eratb aHTHICTIPEC-
CaHTOB, CITOCOOCTBYIOIIHUE YTTyOICHUIO KOTHUTHBHOTO
nedekra ceouM (hapMakooruaeckum aercteueM. Ogi-
HOM U3 rpyNN TaKUX NPENnapaToB SBISIIOTCS TPULIUKIH-
YECKUE aHTUICTIPECCAHTHI M3-3a BBIPAKEHHOTO XOJH-
HOJIUTHYECKOTO d(P(PeKTa MaHHBIX TPYIII MPErnapaTos.
PexoMeHIyeMbIM TpenapaToM B JaHHOM CiTydae siBJisi-
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ercs rpymmna CMO3C (cenekTuBHBIE HHTHOUTOPHI 00-
paTHoro 3axBara ceporoHuna).[4] UccinemoBanus mo-
Ka3bIBaIOT, YTO MPUMEHEHHE HHTHOUTOPOB XOJIIMHICTE-
pa3 TPHUBOAUT K CHIDKCHUIO DPa3JIpaKUTEIbHOCTH.
Taxke peKOMEHyeTcsl UCIIOJIb30BaHUE HEHpOTpodH-
KOB, TaKMX KaK LepeOpOJIM3UH, YTO MOBBIIIACT ILIA-
CTHKY HEHPOHOB M UX BBDKUBACMOCTb.

BriBOabI:

1. MBI npoBenu aHanu3 BIMSHUS OKPYKarOLIEH
cpensl Kak (pakTop pHCKa JETPECCUBHOTO CHHAPOMA U
MIPUIUTA K BBIBOAY, YTO HEOIAroNmpUATHBINA 3KOHOMU-
YecKHi (pakTop, BO3ACHCTBIE CONIMYMa, YCIOBHIA ObITa
M YTPO3 B COBOKYITHOCTH BIHSET Ha BO3HHKHOBEHHE
nenpeccuu. Jlis perieHus TaHHOW NPOOJIEMBI, HYKHO
€O3/1aTh KOMIUIACHC TTOKMIIBIX JIFOAEH M0 OTHOLICHHUIO
K CBOEMY 3/I0POBBIO, Y/ICIIUTh UM 0c000€ BHHMAaHHE,
MOBBICUTH MaTepHalbHOE OJaroCOCTOSHUE MOXKUIIBIX
JIFOJIeH, HICKOPEHNUTh CTUTMBI B 00JIaCTH NICUXHATPHH.

2. Ilpu nenpeccMBHOM CHHIpPOME HapyLIaeTcs Ch-
cTeMa BEIpabOTKH HEHPOMEINAaTOPOB, TAKUX KaK Cepo-
TOHHWH, J0(aMUH, HOpaIpeHaIH, TIIaBHOH (yHKIHEH
KOTOPBIX SIBIIETCS MEPEHOC XMMHUYECKUX CHTHAJIOB B
roJoBHOM Mo3re. CJe10BaTeNbHO, MIPH [UIUTEIBHO CO-
XpaHSIOMIEHCS EeNPECcCHH, MPOIEecC TeHepaIn3yeTcs,
MPUBOJA K JEMEHIIHH.

3. M3y4uB BBIIIECKAa3aHHOE, MOYKHO yTBEPKAATh,
41O Aenpeccusi — GakTop pasBUTHS JAEMEHIMH U ApY-
I'MX KOTHUTUBHBIX HapyLICHUH, KOTOPBIA OCIIOKHSET
nporiecc aupGepeHInaTbHON THATHOCTUKUA MEKIY
9TUMH JABYMs JHWarHo3aMy U OCJIOXKHACT MPOLCCC pea-
OMJIMTALINH.
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Abstract

The aim of the study was to experience the formation of biofilm S. aureus isolated from carriers (first group)

and individuals with recurrent inflammatory diseases of the upper respiratory tract (second group), in the amount
of 50 cultures. In the experiments, nutrient bases with glucose enrichment (0.5%, 1%) and 1% yeast extract were
used, as well as a source of negative airions (5000 airions/m?). The intensity of S. aureus biofilm formation was
higher in persons of the second group, while in 100% of cases of moderate or high degree. In conditions of enrich-
ment of nutrient media, this indicator also increased by 33-49%, depending on the substance added. On the con-
trary, the influence of the flow of negatively charged airions decreased the intensity of formation of the biofilm of
S.aureus by 21.15£3.34% (p = 0.03241).

AHHOTaLUA

HGHBIO HucciacaoBaHuAa OBLIO H3y4YCHUC (1)OpMI/Ip0BaHI/I€ OMOILIEHKA S.aureus, BbIJICJICHHBIX OT HOCHUTEJIeH
(HCpBaH rpynna) 1 JIl, UMCIOIIHNX PCUHUIUBUPYIOIHUC BOCIIAIUTCIBHBIC 3a00JIEBaHUS BCPXHHUX AbIXATCJIbHBIX ITYy-
Teit (BTopas rpynma), B kommdectse S0 KyJabpTyp. B akcriepuMeHTax IPpUMEHSIIN ITUTAaTebHBIE CPeMIbl ¢ oboraiie-
H1eM Tioko30i (0,5%, 1%) n 1% ApoxiKeBBIM 3KCTPAKTOM, a TAK)K€ HCTOYHHK OTPHUIATENLHO 3apsKEHHBIX
asporoHoB (5000 aspononos/m*). UTHTEHCHBHOCTH 00pa30BaHUs OMOILICHKH S.qUreus Oblia BBIIIE Y JIAI] BTOPOH
rpynisl, pu 3ToM B 100% ciydaeB yMepeHHOH MM BBICOKOW CTETeHU. B ycnoBusAX 000TaIeHnst MUTaTeIbHBIX
cpel ATOT MoKa3zaTenb Takke Hapactan Ha 33-49% B 3aBUCHMOCTH OT jo0aBisiemoro BemecTBa. [lon Bo3nmei-
CTBUEM IIOTOKA OTPULATCIILHO 3aps>KEHHBIX a3pOHOHOB, HaO60p0T, UHTCHCUBHOCTbH O6pa3OBaHI/I$[ 6I/IOHHeHKI/I

S.aureus camkanace B cpeanem Ha 21,15+3,34% (p=0,03241).

Keywords: S.aureus, biofilm, aeroions.

KaroueBblie ciioBa: S.qUreus, OMomiIeHKa, a9pOHOHBI.

Baktepun B coctaBe OMOIDICHOK OTIHYAIOTCS BEI-
pakeHHOH MaTOTeHHOCTHIO, YCTOHYHUBOCTBIO K 3 dek-
TOpaM UMMYHHOH CHCTEMBI YEIOBEKa U BRICOKOI pe3u-
CTEHTHOCTbIO K aHTHMMHUKPOOHBIM CpEICTBaM, OCO-
OCHHO TIPH XPOHHYECKUX HHOEKIsIX, koraa B 60%
ciaydaeB (GOpMHUpYETCSl CTOWKas MUKpoOHass Ouo-
mwienka [ 1]. TmobansHOe pacnpocTpaHeHHe pe3UCTeHT-
HOCTH, B TOM 4YHCJIe B S.aUreus, mpeacTaBisieT Cephes-
Hy!0 yrpo3y [2,3]. bruomnenkooOpasyromue mTaMMEbl
CpeI TOCIUTAIBHBIX U30JIATOB COCTABILIIOT 67-78%,
cpemt MRSA 1o 96% [4]. dus uccienoBaHust ObLIO
oToOpaHo 25 mTaMMOB S.aUreus, BEIICIEHHBIX OT 3710-
POBBIX TPAH3UTOPHBIX HOCHUTENEH, U 25 IMTaMMOB OT
OOJNBHBIX ¢ XPOHUYECKUMH PEUUAMBHPYIONIMMHU BOC-
MaJUTENbHBIMKE 3a00JIEBAHUSIMH HOCOTJIOTKH C Pe3u-
JICHTHBIM HOCHTEJIBCTBOM, B TOM 4YHClIE 3 IITamMMa

MRSA. ®opmupoBaHre OHOTUICHKH OIICHUBAIN CTaH-
JApTHBIM METOZIOM B aBTOPCKOH Moaudukayu [5]. 13
CYTOYHBIX arapoBbIX KYJIbTYp C IIOMOIIbIO CTAHIaPTOB
MyTHOCTH Makdapnanna ObUTH TPUTOTOBIEHBI CyC-
MIEH3UN C COJIepKaHWeM MHKpOOHBIX KieTok 1000
KOE/10 mxn. B nyHKu 96-IyHOYHBIX TOTUCTHPOIIO-
BBIX CTEPWIBHBIX IUIAHIIET C TNIOCKUM JTHOM BHOCHUTH
o 190 mxx1 muratensHol cpenst [ PM-6ynson (PBYH
«HII IIMBy, . O6onenck, Poccust), 3aTeM B AByX MHO-
BTOPHOCTSIX BHOCHIM 10 MKI NPUTrOTOBIEHHBIX CYC-
TIeH3MH CTa(hMIOKOKKOB, HECKOJIBKO JIYHOK OCTaBIISIN
HE3aCEesIHHBIMU JJI1 HEraTMBHOro KOHTpons. Ilman-
LIETHl 3aKPBIBAIM KPBIIKOW W WHKYOMpOBAIM HpH
37°C 48+2 yaca. Ilocne okOHUaHHST MHKYOHUpPOBaHUS,
M3 JYHOK IUIaHIIETa OCTOPOXKHO YANISIM MUTATENb-
HYIO Cpeiy C TUIAHKTOHHBIMHU KJIETKaMHU. 3aTeM JIYHKH
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JBaXIBl TPOMBIBAIHN (OCHaTHO-CONEBBIM Oyhepom
(pH 7.2+0,2). TTocne B kaxayto JTyHKY BHOCHIH 110 200
Mk 0,1% pactBopa rennuan-guoneroporo. Yepes 15
MHUHYT yJaJsUId KPacHTelb, MPOMBIBAsi BOJOIPOBO/-
HOM BOJOW, BRICYHUIMBAJIM IJIAHIIETHI IPU KOMHATHOM
Temreparype. 3aTeM B IyHKH nooasisuin 200 Mk 96%
STHJIOBOTO CITMPTA JJIsl SKCTPAKIMHU CBS3aBILETOCS Kpa-
curens. ONTHUYECKYIO IMJIOTHOCTh PAcTBOpa OMpene-
nsm Ha criektpomerpe («BioRady, CIIA) npu mnse
BONHBI 450 HM. THTEHCHMBHOCTH OHOTIIICHKOOOpa30oBa-
HUS OIICHUBAJIN 110 OTHOIICHHIO (K03 duruenTy t) om-
TUYECKOH IIIOTHOCTH PacTBOpa KPACHUTEISI B OTBITHBIX
JYHKaX K ONTHYECKOH TUIOTHOCTH B JIyHKaX KOHTPOJISA
Kak «BBICOKYIO» TIpu t < 4,0, «ymepeHHyIO» - pu 2< t
>4,0, «cnabyto» - mpu t < 2,0.

[IITamMBI, MOKa3aBIIKE CIOCOOHOCTH K 00pa3oBa-
HUIO OMOIUICHOK OBUIM OTOOPAHBI JJISI U3YYCHUS WH-
TEHCUBHOCTH OWOIUIEHKOOOPa30BaHMs BBIIICONHCAH-
HBIM METOJIOM B 3aBUCHMOCTH OT COCTaBa IHTATENb-
HBIX Cpell W UIA BO3IEHCTBHSA a’dpOMOHAMH. bBeimm
MIPUTOTOBJICHEI JBE cpenbl Ha ocHoBe [ PM-OyipoHa!
ozHa - ¢ coaepxanueM 0,5% IIIOKO3bL, Apyras - ¢ Co-
nepxxanueM 1% rmroko3sl U 1% IpOiOKEBOro JKC-
tpakta (PEYH «HII IIMBy, r. O6onenck, Poccus).

B kauecTBe MCTOYHMKA OTPHUIATENBHO 3aPSKEH-
HBIX a9POMOHOB HCIIONB30BAJICA OBITOBOW a3pOMOHHU-
¢uxarop «Chepron» (OO0 «Cprotubu», r. HoBocu-
oupck, TY 3468-001-16921707-2009), mpou3Boasinuit
5000 a’pouoHOB/M®> ¢ JOMOJNHSIOUIMM BBIICICHUCM
030Ha B KoHIeHTparmu He MeHee 0,004 mr/ M. Brine-
JICHHBIE IITaMMbI 00pabareiBany 1o 60 MUHYT Ha pac-
ctosiHuu 50 cM B TeueHue 10 nHel exeqHEBHO.

CraTtuctudeckas 00paboTka pe3yiIbTaToOB HCCIe-
JIOBaHUS TPOBEIEHA C WCIIOJIB30BAHHEM IIPOTPAMMBI
Statistica 6,0. Paznuunst MexIay TpyIIamMd CUHTAIA
CTaTUCTUYECKHU AOCTOBEPHBIMHU ITpH p<0,05.

Cpenu TpaH3UTOPHBIX ITAMMOB OHOTIICHKOOOpa-
3yI0Iasl aKTUBHOCTD BhIsIBIEHA y 68+9,33% mTamMmoB,
U3 HUX cIa0yr akTUBHOCTHh mokaszamu 29,41+9,11%
mraMMmoB (I, 1,42+0,41), ymepennyro — 52,9449,98%
(tp 2,41+0,32), BeICOKYIO — 17,6547,62% (o
5,140,21). Cpeau pe3uIeHTHBIX MITaMMOB y 64+9,6%
BBISBJICHA YMEPEHHAsi aKTUBHOCTh OMOIUICHKOOOpa3o-
Banua (tp, 3,22+0,72), y 36+9,6% - BbIcOoKas (I
6,23+0,91) (Puc.). Bce Tpu mramma MRSA mokazanu
BBICOKYIO CTEIICHh OMOIIEHKOOOPa30BaHMA, YTO COOT-
BETCTBYET OOJBITNHCTBY JIUTEPATYPHBIX JTaHHEIX [6].
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HOCUTENbCTBOM

Puc. 3asucumocms buonnenkoobpasyoweii akmusHocmu wmammos S. aureus om muna
baxmepuoHocumenbCmed

HHTEeHCMBHOCTE OMOTIIEHKOOOpa30oBaHUs BO3pac-
Tajga ¢ oborameHneM cpejpl: Mo cpaBHeHHIO ¢ [ PM-
OyITLOHOM: CpEeIHSIsl ONTHYECKAs TUIOTHOCTH Ha Cpeie C
0,5% rmroko301 Bo3pocia B cpeaHeM Ha 32,86+4,21%,
Ha cpene ¢ 1% rinroko30it 1 1% APOXKKEBBIM IKCTPAK-
TOM - Ha 48,72+3,28%, y OTIeNbHBIX IITAMMOB UHTCH-
CUBHOCTB Bo3pocia Ha 168,52%.

M3BecTHO, YTO COBpEMEHHbIE MOMEILEHUSI U Me-
cTa 0OMTaHMUS JIFOJICH Mao 00OTaleHBI OTPUIIATEIEHO
3apsDKEHHBIME a9POMOHAMH, XOTS MX OaKTEePHIUIHOEC
BO3CUCTBIE MHOTOKPATHO JToka3aHo [6]. Ciexyer 00-
paTUTh BHUMaHUE Ha OTIIMYHE HOHU3ATOPOB OT MOHHM-
¢ukaTopoB. OHNGDHUKATOPEI SBIISIOTCS MCTOYHUKAMH

YHCTOTO MOTOKA MCKITFOUYUTEIFHO OTPUIATEIBHO 3apsi-
JKEHHBIX a3pOMOHOB. [[mg sKcnepuMeHTa ObUTH BBI-
OpaHbl M30JIATHl C YMEPEHHON M BBICOKOW CTETIEHBIO
OMOTIIICHKO0OPa30BaHUS B KOJMYECTBE 32 KYIBTYPHI.
O6paboTaHHBIC a9POMOHAMH IITAMMBI IPOIEMOHCTPH-
poBamu 100%-y10 4yBCTBUTEIBHOCTh K OTPHIIATEIIh-
HBIM a3pPOMOHAM, B CPEIHEM CHIDKCHHE AaKTHBHOCTH
IUIEHKOOOpa3zoBanus coctaBmio 21,15+3,34% 1o cpas-
HEHHIO ¢ KOHTPOJIbHBIMU oOpazuamu (p=0,03241).
JIMCKyCCHOHHBIM OCTaeTcsl BOIIPOC O MEXaHH3Me
JNCHCTBUS ~ TMOTOKAa  OTPHIATENIFHO  3apsHKCHHBIX
a’POMOHOB Ha OMOTUIEHKOOOpa30BaHHUE C YIETOM Kaue-
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CTBEHHBIX W KOJMYECTBCHHBIX M3MEHEHHUHA B OaKTepu-
aJIbHOM KYyJIbTYpE, & TaK)K€ POJIb COMYTCTBYIOIIEH TTO-
TOKY a3pOHMOHOB aJUIOTPOMHOH (opme kucimopona -
030HYy B g03e 0,004 mr/ M3,
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Abstract

In this article, we will try to tell where and how the coronavirus appeared, what it is, what varieties of it exist.

What changes have we made in our lives. As a covid brought fear and panic upon mankind. Consider the precau-
tions of how to recognize the covid from influenza, and also try to parse the varieties developed by vaccines, their
composition and the best developers to date, whether they are effective and whether post-transaction immunity,
what indications and contraindications exist will spread myths.

AHHOTaNUA

B maHHO# cTaThe MBI TIONIBITAEMCS PACCKa3aTh OTKY/Aa U KaK MOSIBUICS KOPOHABHUPYC, YTO OH U3 ce0s mpe-
CTaBJISICT, KAKUE€ PAa3HOBUJIHOCTHU €ro CYHICCTBYIOT. Kakue u3meHeHnns BHeC B HaW >ku3HHU. Kak KOBHU/J HaBCJ
CTpax U MaHUKY Ha YCJIOBEYECCTBO. PaCCMOTpI/IM MEpbI NPEAOCTOPOIKHOCTH, KaK paClio3HaTb KOBU OT I'pUIlina, a
TaKXKE IIOIIbITAEMCS pa306paTb Pa3HOBUAHOCTH, pa3pa60TaHHHX BaKIHWH, X COCTAB U HAWJTYHIINX pa3pa60Tq1/H<0B
Ha CGFOHHHIHHI/Iﬁ JCHb, ABJIAOTCS JIM OHU 3(1)(1)€KTI/IBHLIMI/I u (bOpMI/IpYIOT Jn HOCTBaKIII/IOHHbIﬁ HUMMYHUTET, KaAKHC
CYHIECTBYIOT IOKa3aHUsA U MIPOTUBOIIOKA3aHUsA, Pa3BEEM MI/I(i)I)I.

Keywords: pandemic, covid 19, panic, vaccination, herd immunity.
KuioueBble ciioBa: maHaemus, Kopua 19, maHuka, BaKIIMHAINS, KOJIEKTUBHBIA IMMYHHUTET.
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Beenenue: ITannemus COVID-19 — nannemus
kopoHaBupycHoi mHMekruun COVID-19, BbI3BaHHas
kopoHaBupycoM SARS-CoV-2, nauanacek ¢ oOHapyxe-
HUS B KOHIIE nekadps 2019 roma B roposie YxaHb mpo-
BUHIMK Xy03i1 neHTpanibHOro Kntas nepBeIx ciiyyacs
MTHEBMOHHM HEU3BECTHOTO MPOUCXOXKICHUS y MECT-
HBIX XKUTEJICH, CBSI3aHHBIX C MECTHBIM PBIHKOM >KUBOT-
HBIX ¥ MOpenpoaykToB XyaHasb. 31.12.2019 rona Bna-
ctu Kurtas mponH(pOpMHUPOBAIIH O BCIIBIIIKE HEU3BECT-
HOM  NHEBMOHMM  BceMmMupHyro  opraHusaiuio
3npaBooxpanerus. Ha 20 mapta 2020 roga KopoHaBH-
PYC pactpoCTpaHUIICS IT0 BCEMY 3eMHOMY IIapy, oOHa-
PYXCH MPaKTUIECKH BO BCEX CTpaHax Mup. [9]

Lens pabotsr: [IpoBenenue 0630pa BakLUH, pac-
CMOTpETh MOJXO/bI K JICYEHHIO KOBUAa B Mupe U B Ka-
3aXCTaHe.

3amayn:

1. TlpoBectu aHanmu3 pPa3HOBUAHOCTEH BaKIIWH,
UX MPOHU3BOIUTENCH U 3D )EKTUBHOCTS.

2. BBIABHTH MMeETCS I TOCTBAKIIMOHHBIA KOJI-
JICKTUBHBI UMMYHHUTET.

3. TlombITaThCs MMOKA3aTh, KAK MOYKHO YIIPABIIATH
JIFOABMU C TIOMOIIBIO CTpaxa.

MeTonpl uccliefOBaHUS: aHATN3, UMCIOIIEHCS NH-
(hopmarmm.

AxtyanbHOCTS: [lepBbie ciydan KOpOHaBUPYCHON
uadekipun COVID-19 Obuiu 3aperucTpUpoOBaHbl Ha
teppuropuu Kazaxcrana 13 mapra 2020 roga. ITo odu-
ManbHON cTatuctuke, Ha 25 maprta 2021 roga B Ka-
3axcTaHe BbIABICHO 236 200 mabopaTOpHO MOITBEp-
JKICHHBIX CIIy4aeB 3apa)XeHUsl, BbI3goposenu 213 743
YeJIOBEK, a TaKKe CKOHJAIHCH 2 952 YenoBek.

JJis mpenoTBpanIeHAs pacIpoCTpaHeHUs 3a00J1e-
BaHUA ¢ 16 mapra 10 11 mas 2020 roxa B cTpane ObIT
BBEJCH PEXHM UpPE3BHIYAHHOTO IIOJIOKEHHS: OBLIH
YCTaHOBIICHBI OTPAaHWYCHHUsS HA BBE3A W BHIE3N U3
CTpaHBl, BO BCEX PETMOHAX BBEAEH KapaHTHUH JIHOO
JIpyTHe OrpaHUYUTEIbHBIE MEPHI, MPUOCTAHOBJICHA JIe-
SITEJILHOCTh KPYIHBIX HEMPOIOBOJILCTBCHHBIX 00BEK-
TOB TOPT'OBJIH, KHHOTEATPOB U APYIHX MECT C Macco-
BbIM CKOILJIEHUEM JTIFOJICH.

5 mons 2020 roxa B Kazaxcrane Hagan geHCTBO-
BaTh PEXKUM CTPOTON M30JLIIUH. Bce 00BEKTHI 3aKpHI-
JIMCh, KPOME TPOTYKTOBBIX Mara3mHOB, anTek, kade (¢
COXpaHCHHEM COLMAIBEHOTO TUCTAHIIUPOBAHMUS), a3PO-
MOPTOB (BHYTPEHHUE PEHCHI).

8 mrona 2020 rona mpesuaent Kazaxcrana Ka-
ceiM-KomapT TokaeB oOwsiBII 13 wrons qHEM HaIHO-
HAJIFHOTO Tpaypa IO yMEpIIUM H3-3a KOpOHaBHpYyca
COVID-19. «1 Beipakaro co00JIC3HOBAHUS BCEM TEM,
KTO TOTEpAN OMM3KHX, Mo3TOMY 13 HIonst 0OBSABIAIO
JHEM HAI[MOHAJIBHOTO Tpaypay,— CKa3aJl MPe3uJeHT
TokaeB BO BpeMs TeJIe00paIeHns

C 26 stuBaps 2020 rosxa ObUT yCHIIEH CaHUTapHO-
SMUIEMHUOJIOTHICCKHI KOHTPOJIb Ha MYHKTaX Ipo-
MycKa 4epe3 roCyJapCTBEHHYIO IPAaHUILLy, IPOBEACHbI
TPEHUPOBOYHEIE yueHus. Kpome Toro, ObLT 0OeceueH
MEJIUITUHCKII MOHHTOPUHT 32 JIUIIAMH, TIPUOBIBIIIMHA
n3 Kuras, npuoctaHoBieHO JeiicTBue 72-4acOBOro
6e3B130BOTO NpeOBIBaHMS TSl Tpakaan Kurast Ha Tep-
puropuu Kazaxcrana.[8]

B Hapose nomnuia BoJiHa CIIyXOB O TOM, 9TO OOBIY-
HBIE JIEKapCTBa CIIOCOOHBI M3JI€YNTH KOPOHOBHPYC, U

TYT XK€ ATOAKH CO3PEIH MOMEHTAIBHO: BMUT U3 alTeK
(maxxe mpu OONBHUIAX W TOJMKJIMHHUKAX) IPOTIAIN
npocThle Jekapersa. Jleduuurom cranu napaneramol,
UMMYHOMO/YJISITOPBI, TPayCHUKH, TaOJIETKU OT IaB-
JICHUS], TUTaCTBIPU ¥ OMHTHL... HeBO3MOXHO OBLIO HAlTH
9THX 3JEMEHTAapHBIX JEKapCTB, KOTOPHIE €lIe 3a MeCSI]
JI0 5TOTO HUKOMY TO M He ObUIM HYXHBI. HeraTuBHbIe
MBICTIM, YCTAHOBKH, CTPaxy MOTYT HAHECTH ropasfio
Oompmmii Bpenm, 4eM caM KopoHaBupyc. [lomuwmTe:
HaIyTaHHBIM Y€JIOBEKOM YIPaBIIATSH Jierde. [9]

1. Baxkmumna ['am-KoBuma-Bax (Topromas mapka
"Croytauk V'")Pa3paboTdankoMm SBISAETCS HAIMOHAIB-
HBIM HCCIEA0BAaTENbCKUN LEHTP SIUAEMUOJIOTHH U
Mukpobuosnorun umenu H.®D. T'amanen Munzapasa
Poccuu. IlpoiineHsl Bce 4yeThlpe CTaguM HUCCIIEHO0BA-
HUIl: 0fiHa JOKIMHHWYECKas (Ha )KUBOTHBIX) U TPU KIIH-
HUYEeCKUX (Ha moasax). [Ipexxae ueM npucTynarh K Ku-
HUYECKUM HCIBITAHHUAM, BaKlMHA NPOILIA B MOJIHOM
o0beMe Bce CTaJuu JOKIMHHYECKUX HCIBITAaHUH IO
3¢ PeKTUBHOCTH U O€301IaCHOCTH, KOTOPBIE BKIFOYAIN
9KCIIEPUMEHTHl Ha Pa3IMYHBIX BHIAX J1aOOPATOPHBIX
XHMBOTHBIX, B TOM YHCJIC Ha 2-X BUJaX MpuMaros. [Ipe-
rapaT COCTOUT M3 IBYX KOMITOHEHTOB, B COCTaB KOTO-
PBIX BXOAAT PEKOMOMHAHTHBIC aJlCHOBHPYCHBIC BEK-
TOPHI HAa OCHOBE /IBYX Pa3JINYalOIINXCsi COOPOK aZeHO-
BUpyca  uenoBeka. Ha  cerogusmiHuii  JeHb
3¢ GeKTHBHOCTh BakIMHbI «CIYTHUK V» COCTaBJISET
97,6%.

2. Bakuuna «39nuBaxKopona» - BakiiHa Ha oc-
HOBE NENTHIHBIX AHTUTEHOB sl TNPOQHIAKTUKA
COVID-19. Pa3zpabordnkoMm sBIsieTCs (enepairbHOe
Or0/pKeTHOE ydpexJeHne Hayku «I ocymapCTBEHHBIH
HayYHBIH [IEHTP BUPYCOJIOTUH 1 OHOTEXHONIOTHN «Bek-
Top». Ha ceromHsmHnii MOMEHT 3aBEpIIEHO ITOCTPETr -
CTPallMOHHOE KJIMHUYIECKOE HCCIIEI0BAHIE BAKIIUHBI C
yuactueM 150 mobposombie crapme 60 mer. Ee oc-
HOBY COCTaBJISIFOT OCJIOK-HOCHTEIh U HCKYCCTBEHHO
CHHTE3MPOBaHHBIE MMENTHABI — HEOOIbIINE (PparMeHThI
S-Oenka HOBOro KopoHaBupyca. [Ipu H3roToBiICHUH
BaKI[MHBI KJICTOYHbIEC JIMHUHU HE HCIOJIB30BAINCH U HE
OyayT ucmonb3oBaThcs. IIpemapar He COAEPKUT BU-
pyca, ero yacTel ¥ FeHeTHYECKOTo ammapara, MpaKTH-
YecKH He JaeT moOodHBIX 3¢ dekroB. Bakiuna «Omu-
BaxKopona» pexomeHnmoBaHa B3pocibiM crapue 18
net. OHa He Harpy’kaeT MMMYHHUTET U3JIMIIHE, TOTOMY
€€ PeKOMEH/YIOT TaKXKe JIFOIIM C XPOHHIECKUMH 3200-
JIeBaHUSIMHU BHE cTainy obocTpenus. Bakiiaa xopomio
YCHUIINBAeT IMMYHHUTET U TEM, KTO IIepEeHEC KOPOHABH-
pycHyto nHQEKLuIo, HaIpuMep, B Jierkoi gopme mim
6eccumnToMHo. OIHUM U3 MPEUMYLIECTB BAKIMHBI
«OmmBaxKopona» ssnserca ee 3¢ dexTnBHOCTE po-
THUB Pa3TUYHBIX IITAMMOB KOPOHABHPYCA, MOCKOJBKY
COJIEPKHUT KOHCEPBATHBHBIC, TO €CTh PEIKO N3MEHSIO-
1I1ecs, YMUTONLL. BakiyHa BBOAUTCS IBYKPATHO, C MH-
TepBasioM B 3 Henenu. MimmyHurer dopmupyercs Ha
42-ii neHp mociie MpoBEJICHNUS TIEPBOTO ATara.

3. Bakmmna «CnythHuk Jlaiit» PaspaGoTumk
HauunonaneHelil HccneaoBaTeNbCKUl LEHTP SMHUAe-
MHOJIOTUM M MHUKpoOHosiornu uMeHu ['amanen. Bak-
[MHA Tpornuia 3 U3 4 3TarnoB UCTIBITAHUH, BKJIFOYAs J10-
KIMHAYECKHE (Ha )KUBOTHBIX) M KiMHUYeckne. Ha nan-
Hbll MoMeHT «CryTHHK JlaiT» Haxoxutcs Ha III daze.
HUIIOM um. H.®. T'amanen u POIIA 21 depans


https://ru.wikipedia.org/wiki/COVID-19
https://ru.wikipedia.org/wiki/COVID-19
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D0%B7%D0%B0%D1%85%D1%81%D1%82%D0%B0%D0%BD
https://ru.wikipedia.org/wiki/%D0%A7%D1%80%D0%B5%D0%B7%D0%B2%D1%8B%D1%87%D0%B0%D0%B9%D0%BD%D0%BE%D0%B5_%D0%BF%D0%BE%D0%BB%D0%BE%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D1%80%D0%B0%D0%BD%D1%82%D0%B8%D0%BD
https://ru.wikipedia.org/wiki/%D0%A2%D0%BE%D0%BA%D0%B0%D0%B5%D0%B2,_%D0%9A%D0%B0%D1%81%D1%8B%D0%BC-%D0%96%D0%BE%D0%BC%D0%B0%D1%80%D1%82_%D0%9A%D0%B5%D0%BC%D0%B5%D0%BB%D0%B5%D0%B2%D0%B8%D1%87
https://ru.wikipedia.org/wiki/%D0%A2%D0%BE%D0%BA%D0%B0%D0%B5%D0%B2,_%D0%9A%D0%B0%D1%81%D1%8B%D0%BC-%D0%96%D0%BE%D0%BC%D0%B0%D1%80%D1%82_%D0%9A%D0%B5%D0%BC%D0%B5%D0%BB%D0%B5%D0%B2%D0%B8%D1%87
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D1%82%D1%80%D0%B0%D1%83%D1%80#%D0%9A%D0%B0%D0%B7%D0%B0%D1%85%D1%81%D1%82%D0%B0%D0%BD
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D1%82%D1%80%D0%B0%D1%83%D1%80#%D0%9A%D0%B0%D0%B7%D0%B0%D1%85%D1%81%D1%82%D0%B0%D0%BD
https://ru.wikipedia.org/wiki/%D0%9A%D0%B8%D1%82%D0%B0%D0%B9
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2021 roma 3amycTHiM TI00ATBHOE UCCIIeOBaHUE d(-
¢dexruBHOCTH CriyTHUK JlaiT. ®a3a III xmHMYECKOTO
UCCIIEIOBaHUS C y4aCTUEM 7 ThIC. UEJIOBEK MPOXOAUT B
P®, OAD, T'ane u npyrux crpasax. IIpemapar sBius-
eTCsl MOJIHOM KoIUeH nepBoro KomMnoHeHTa « CIyTHHK
V», NPOU3BOANTCS. OMOTEXHOJIOTHYECKUM ITyTEM, TIPH
KOTOPOM HE HCIIOJIb3YeTCs IATOTeHHBIN JId YesloBeKa
Bupyc SARS-CoV-2. Baknuna «CrnyTtauk Jlaiit» uH-
IyuupyeTr (OpMHPOBAaHHE T'yMOPAIBHOTO M KIIETOY-
HOTO IMMYHHTETA B OTHOIIEHNH KOPOHABUPYCHON HMH-
(hexium, BeI3pIBaeMoii BupycoM SARS-CoV-2 mo ana-
goruu co «ChyTHHKOM V», NpH BBEICHHH JIUIIb
OJTHOTO KOMIIOHEHTa, BMecTO IBYX. «CryTHUK JIaiiT),
KaK U UCXOIHBIA MPOTOTHUIT BAKLIUHEI, TPOIEMOHCTpPH-
pOBaJI BBICOKHE IOKazaTeau Oe301IacHOCTH JUIS BCeX,
KTO OBLT IMMYHH3HPOBaH IPEnapaToM, BKIIIOUas JIHII C
MpeJCYIIECTBYONMM HMMYyHUTETOM K SARS-CoV-2.
Mo mannbiM POIIU, sddextuBHOCT «CryTHHKA
JlaiiT» coctaBuna 79,4% (cnycts 28 nHel mocne mpu-
BHUBKH). [7]

Kaxkue Bakmuasl ot COVID-19 ects B Ka3zaxcrane
u 4yeM oHu oiinvarorcsi? B Kazaxcrane ceiiuac ecTsb ue-
TBIPE BHZAA BaKIMH: KazaxcTaHckas QazVac, poccuii-
ckag "Cnyrnuk V", kuraiickue Hayat-Vax wu
CoronaVac.

1. CoronaVac - 3T0 WHAaKTUBUpPOBaHHAas Bak-
I[HA, pa3pabdoTaHHasl KUTACKOM KoMIaHuel Sinovac
Biotech. IlepBonauanshbiii Bupyc SARS-CoV-2, no-
nydeHHbIH U3 Kurtas, ObuT BeIpalieH B OOJIbIINX KOJIH-
4ecTBaxX IPU IOMOIIM KIETOYHOU uHuu — Vero. Ilo-
JydeHHbIE BUPYCH! OBIIM MPOMHUTAHbI B OETa-IpoIno-
JaKTOHE, KOTOPBI WHAKTHBUpPYET, YyOWBaeT WuX,
CBSI3BIBASICH C WX TCHETHYECKHM MaTepHalioM, OCTaB-
TSI APYTHE BUPYCHBIE YaCTUIIBI HETPOHYTHIMH.

[omyueHHbIE MHAKTHBUPOBAHHBIE BHUPYCHI CMe-
IIaJIY C /TbIOBAHTOM - YCHIIMTEJIEM HIMMYHHOTO OTBETa
Ha OCHOBE AJIOMHMHHUSA. Pe3ynpTaThl TpeTbelt (a3sl u3
bpasunuu, npencrasienHsie B xypHaie The Lancet,
nokazanu 3¢ GexTHBHOCTD BakiuHbl Ha 50,7 nporeHTa
B [IPEA0OTBPALICHUH CUMIITOMATHYECKUX MH(EKIHiA, Ha
83,7 mporieHTa - B MPEJOTBPALICHUHN JICTKUX CITy4Yacs,
TpeOYIONIHNX JICUSHUSI.

CoronaVac ono0pena BecemupHroii opranmsanmeit
3apaBooxpanenus (BO3) u, nomumo Kurast, npumens-
etcs B 6onee 40 crpaHax, k npumepy, B bpaswmmu, bo-
muBuy, Ynnu, @ununnunax, Cunranype, Typuuu, Ta-
WIIaHJE.

2. Hayat-Vax - kutaiickas BakiuHa oT IlekuH-
CKOTO  HMHCTUTyTa  OHOJIOTHUECKHMX  TNPOIYKTOB
Sinopharm, npouszBonumas B OAD. Hayat-Vax - Toxe
MHAKTUBUPOBAaHHAS BaKI[MHA; BUPYC OB YOUT IpH 1O-
Mo OeTa-nponuonakToHa. B mae 2021 rona omy6sm-
KoBaHHbIE B JAMA pe3ynbTaThl UCCIEIOBAaHUN Tpe-
Thel (a3sl B OAD n baxpeiine nokazam 3¢ dexTus-
HOCTh B 78,1 mpomeHTa B OTHOIICHHH
cuMnTomaruueckux cirydaeB v 100 mpoueHToB B OTHO-
HIeHUH TsbKenbIx. Hayat-Vax raxke onobpena BO3 u
ucnone3yercs B 34 cTpaHax, k npuMmepy, B Kurae, Ap-
rentuHe, baxpeiine, Erunre, Mapoxkko, Ilakucrane,
ITepy, OAD.

3. QazVac — wHaKTHBHpPOBAaHHAs BaKI[MHA, Pa3-
paboTanHas Hay4Ho-MCCI€10BaTENECKAM HHCTUTYTOM
npobiieM Ouosiornyeckoit OezomacHocT MUHHCTED-
cTBa oOpa3oBaHus n Hayku Kasaxcrana. Bupyc Obin
WHAKTUBUPOBaH Ipu mnomomu Qopmanbreruna. Ha
JIAHHBIIl MOMEHT HET Hay4HOMH Iy OJInKaIny, T0Ka3bIBa-
tomieit 3 dekTUBHOCTS 3TOM BakuWHBI. PaHee riaBa
BO3 Tenpoc Anxanom I'eOpeiiecyc mpuBeTcTBOBa
pa3pabotky BakiuHb QazVac 1 3asgBHI O TOTOBHOCTH
paccMOTpPETh BO3MOYKHOCTh €€ BKJIFOUYEHHS B CITHCOK
MEINKaMEHTOB, peKoMeHA0BaHHbIX BO3 st ucmons-
30BaHUSI B UPE3BBIYAWHBIX CHUTyanMsAX. A MHUHHCTP
3npaBooxpaHenus Anekceit Lloit cooOmmt, 9To kKa3zax-
CTAHCKOM BakIMHOI 0T kopoHaBupyca QazVac 3auHre-
pecoBanuck nopsiaka 10 crpan, B Tom uncie OAD u
Karap. "Tpu Bakmunsl, "CrnytHuk V", Hayat-Vax un
CoronaVac, HMMEIOT OIyOJMKOBaHHBIC PE3YJIbTAThI
KIMHAYCCKUX HCIBbITaHWH, aBe - Hayat-Vax wu
CoronaVac - ono6penst BO3 aist akcTpeHHOTO IIpHMe-
HEHHUS. DTO HEBEPOSATHOE TOCTIKEHNE - UMETh B HAJIH-
YU HECKOJIBKUX AOCTYNHbIX TpoTtuB COVID-19 Bcero
Yyepes roj ocie Havana na"aeMun. Hammaue Heckob-
KHX BHAOB BakIMH B IIEJIOM YBEIHMYUBAET CKOPOCTh
BaKI[MHAIIMN W BO3MOKHOCTb JIOCTHUT'HYTh KOJUICKTHB-
HOTO IMMYHHTETA B 00Jiee KOpOTKHe CpokH. [laxke npu
npoOiemMax ¢ JOCTYIOM K OJHOW BakIMHE WJIH C MO-
CTaBKOH MOSBIACTCA BO3MOXKHOCTh 3aMEHHTH JpY-
rumu", - mosicimna Jlana Akeutoekosa. [2] Jlist dero
HY>KHO BaKI[MHHpOBaThcs? BaknumHanusa HeoOxoauma
Uil POPMHUPOBAHMS Y HACEJICHUS! CTOMKOTO KOJUICK-
TUBHOTO UMMYHHTETA K BUpYyCY. CTOMKUI KOJIJIEKTUB-
HBII IMMYHHTET JOCTUTACTCS 3a CUET KJIFOUEBOTO 3JIe-
MEHTa — IMMYHHOU Tipocioiiku. [TpousBoguTenu 3asaB-
JSIOT, YTO TIOCI€ BAKIWHALMM  MAaKCHMaJIbHOE
KOJIMYECTBO AHTUTEI MOSABISIETCS Ha 45-€ CyTKH mocie
niepBoi BakuuHau. B 95% ciyyaeB BakimHbI 3a11u-
IAOT HaceseHue. IMMYHHTET K pa3ApaskuTesio mpe-
HOJIOKHUTENBHO OyIeT coxpaHsaThes ot 1,5 10 2 ner.

CorimacHO CTaTUCTHKE MHHHCTEPCTBA 3IpPaBO-
OXpaHeHMd, Ha Hadayno MapTa (5.03) mepBBIM KOMIIO-
HeHTOM B Kaszaxcrane BakiuHupoBaHo 28 388 ueno-
BEK, BTOPBIM KOMIIOHEHTOM — 14 933 yenosek. B mapre
KpoMe MeIpaOOTHUKOB HAYHYT IPUBHUBAThH I€JaroroB
U CIyXKalluX CWIOBBIX cTpykTyp. Ha 5 mapra 2021
roja BakuuHy noxydwiu 1345 negaroros u 174 nonu-
LEUCKHX.

CrenylomuMu B O4YepeAM Ha TIPUBHUBKY OT
COVID-19 6yayT cTyOeHTHI, TepcOHaT ¥ KOHTHHTECHT
MEINKO-COIMANTBHBIX U 3aKPBITHIX JETCKUX yUpexe-
HUM, coTpynHuku ciayx6sr MUC, MO, KHb, MB/,
CI'O PK, rocynapctBeHHbIe cayxamniue, rpaxkaane PK,
SABJISIIOIINECS] COTPYAHUKAMHU ITUIUIOMATHIECKUX, KOH-
CYJIbCKUX YUPEXKJEHUN, aKKpeIuTOBaHHbIX B Kazax-
CTaHe, YWICHbI HAlMOHAJIBHBIX COOPHBIX KoMaH 1. Jlanee
CITMCOK IPOJIOJDKAT JIMIA C XPOHUYECKHMH 3a00J1eBa-
HUSIMU: CaXapHBIM JTMa0ETOM, XPOHUYECKOH 0OCTpYK-
THBHOW OOJIE3HBIO JIETKHX, CEPJIEYHO-COCYAUCTON CH-
creMbl. OCTaIBHBIM JKEJIAIOMIMM BaKIMHALUS CTaHET
JoctynHoi B anpene. Beero B 2021 roxy nianupyercs
MIPUBUTH O0Jiee 6 MITH Ka3aXxCTaHIIEB. [6]


https://www.who.int/publications/i/item/WHO-2019-nCoV-vaccines-SAGE_recommendation-Sinovac-CoronaVac-background-2021.1
https://www.who.int/publications/i/item/WHO-2019-nCoV-vaccines-SAGE_recommendation-Sinovac-CoronaVac-background-2021.1
https://www.gov.kz/memleket/entities/kkkbtu/press/news/details/196333?lang=ru
https://tengrinews.kz/kazakhstan_news/glava-voz-sdelal-zayavlenie-o-kazahstanskoy-vaktsine-qazvac-438750/
https://tengrinews.kz/kazakhstan_news/glava-voz-sdelal-zayavlenie-o-kazahstanskoy-vaktsine-qazvac-438750/
https://tengrinews.kz/kazakhstan_news/glava-voz-sdelal-zayavlenie-o-kazahstanskoy-vaktsine-qazvac-438750/
https://tengrinews.kz/kazakhstan_news/tsoy-zayavil-ob-interese-k-qazvac-ot-musulmanskih-stran-438642/
https://tengrinews.kz/kazakhstan_news/tsoy-zayavil-ob-interese-k-qazvac-ot-musulmanskih-stran-438642/
https://tengrinews.kz/kazakhstan_news/tsoy-zayavil-ob-interese-k-qazvac-ot-musulmanskih-stran-438642/
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CBA3b KOOOPUIIUEHTA CEPBUCA UTEOMETPUYECKUX ITAPAMETPOB
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Abstract

The article considers the influence of geometric parameters and their ratios on the angle and service coeffi-
cient of a manipulator consisting of four links, two spherical and one rotational pair. From the condition of the
existence of the crank, the minimum and maximum radii of the sphere are determined, which describes the grip of
the manipulator, the area of the sphere of the ball sector and the service coefficient depending on the lengths of
the links and the radius of the ball sector.

AHHOTaLUA

B craTthe paccMaTpuBaeTCs BIMSHIE TEOMETPUICCKUX ITapaMeTPOB U UX COOTHOIICHUH Ha YTOJI U KOdPPu-
HUCHT CCPBHCA MAHUIIYJISATOPA, COCTOALICTO M3 ‘IGTLIpéX 3BCHBLCB, BYX C(I)epPI‘IeCKI/IX u OHHOfI BpaH.[aTeJ'IBHOfI
napsl. 13 ycnoBus cyniecTBOBaHHS KPUBOIIKIIA ONPE/IEIeHbl MUHUMAIBHBIN 1 MaKCUMaJIbHBIE PaiycChl chepsl,
KOTOPBII OMKCHIBACT 3aXBaT MaHUITYJIATOPA, IJIOIIAL CHephl IIAPOBOr0 CEKTOpa U KOAIPPHUIIUEHT cepBHCca B 3a-

BHCHMOCTH OT JJIMH 3BEHBEB M Pailyca MIapoBOrO CEKTOpa.

Keywords: manipulator, service angle, service coefficient, sphere radii, ball sector area, manipulator working

area.

KoaioueBble ciioBa: MaHUITYJISTOP, YTOJ CepBUCca, KO3(D(HUINEHT cepBUCa, payChl Cephl, IUIONIAb Mapo-

BOI'0 CEKTOpA, pa60qaﬂ 30Ha MaHUITYJIATOpPA.

Jiis xakqoi To4KH pabovei 30HBI MOXKHO OTIpe-
JIEIUTh HEKOTOPBIN TEJIECHBIN yroi, BHYTPU KOTOPOrO
3aXBaT MOXET MOJOWUTH K JIaHHOW TOYKE. DTOT yroi
Ha3bIBAETCS YTIIOM CEpBUCA U 0003HAYAETCS .

Kak m3BeCTHO M3 reoMeTpuH, BEIUYMHA Telec-
HOTO yIJIa ONpeensieTcs OTHOIICHHEM

wIomaan chepsl, BBIPE3aHHOH ATHM YIJIOM, K
KBagpaTy paguyca cdepsl. IloaToMy makcuMaibHOE
3HA4YEHUE yIia cepBHCca

47R?
Vimax = R?

OTHomeHue yria ceppuca (1) K ero MaKCHMaJlb-
HOMY 3HA4YCHUIO (47) Ha3bIBAIOT KO DUIIMEHTOM Cep-
BHUCa B JaHHOU TouKe ( )

_¥v
4’ (1)

3HadeHue @ MOXXET U3MEHSTLCSA OT HYJS JJIs TO-
4YeK Ha rpaHuie pabodero o0bEMa, Tie 3aXBaT MOXKET
ObITh TOABEAEH K OOBEKTY B OJHOM CAMHCTBCHHOM
HAMpaBJICHUH, 10 CAWHHIGI B TOYKax IIOJIHOTO Cep-
BHCA, TJI€ 3aXBaT MOXKHO MOJBECTH C JIFOOOTO HampaB-
JICHUS

(cmepaouan).

0<6<1
3HauyeHus, OJM3KUE K €MHHILE BO3MOXKHBI JUIS TO-
4eK, OJIM3KUX K EHTPaIbHON YacT pabodero oobéMa.
Cpennee 3HaueHHE KO3 PHUIIMEHTA CEPBHCA B pa-
6o4yeM oOBeMe OICHMBAIOT WHTETPAIBbHBIM IOKa3aTe-
eM

HC -
V
rae V - pabounii 00beM MaHHUITYIATOPA.

Koaddumment cepBuca oneHUBaeT reoMeTpude-
CKO€ KaueCTBO MAHUIYJISATOPA, EF0 BO3MOXKHOCTHU BbI-
TIOJTHEHUS PA3JIMYHBIX OTIEPaLHi.

Omnpenenenne Ko3¢puIreHTa cepBuca METOAOM
00BEMOB PacCMOTPHUM Ha IPUMEPE MaHUIYJSTOpa C
IBYMsI chepuUecKIMH 1 OJJHOH BpamaTesIbHOM mapaMu
(puc. 1, a).

[Tycte 3amansl auHbL 3BeHbeB 11, 12, 13; Tpeby-
€TCS ONPENIETUTh KOAPGUITUEHT cepBHca it Touku D.

3axBaT MOXeET BpaIIaThCs BOKPYT TOUYKH D (T. K.
00BEKT CYNTAEM MPEHEOPEKIMO MAIIBIM), B 3TOM CIy-
gae D - Toxxe chepudeckas nmapa. Toraa yroa ceppuca

O]

B
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0 B Touke D onpemenuTcs Kak TEJISCHBIN yroJl, 3aKIT0-
YEHHBIH MEXIY BCEMH BO3MOXKHBIMH ITOJIOKCHHUSIMU
otpeska CD [1, 4].

Touku A, B u C (mapHEpHOTO YeTHIPEX3BEHHNKA)
BCeT/la JIe)KaT B OIHOM TNIOCKOCTH, TIEPIICHIUKYIIIPHOM
OCH BpaliateiabHou napsl B.

Puc.1. Cxema k onpedenenuio koagh@uyuenma cepsuca niocko20 MaHUNYIsmopa.

OTOT 4eThIPEX3BEHHNK MOJKET BPAIAThCS OTHO-
CHTEJIHO OCH, IIPOXOJSIMIEH depe3 LEeHTphl chepuye-
ckux nap A u D. [lonoxenue mnockoctu ABC, uepes
KoTopoe mpoxoauT otpe3ok CD, Ha3piBaeTcs 06a30Boi
IUIOCKOCTBIO.

B 6a30B0ii MIOCKOCTH YETHIPEX3BEHHUK - IUIOCKAs
¢urypa, noaToMy MOXkHO Haiitu nonoxxenus: CD B nan-
HOM TIJIOCKOCTH, a 3aT€M BpPalIaTh BECh YETHIPEX3BEH-
HHUK OTHOCHUTEIbHO ocu AD.

KoaddunueHT cepBuca paBeH eAWHUIE, CCIH
yroi cepBuca Y = 4m, To ecTb Touka C MOXKET 3aHATh
moboe mooxeHue Ha cdepe ¢ paaunycom CD. 3to Bo3-
MOXHO, Korzia 38eH0 CD sBIIsIeTCSsI KpHBOIIMIIOM

Ha ocHoBannmu Teopems! I'pacroda cymma mmH
HanOOJBIIET0 ¥ HAaMMEHBIIETO 3BEHBEB JJOIDKHA OBITH
MEHBIIIE CYMMBI JJIMH JIBYX JPYTHX 3BCHBEB.

Jnst Hamero mpuMepa MMeeTcs TPH BO3MOXKHBIX
YCIIOBHSA CYIIIECTBOBaHMS KPUBOLINIIA!

1) s+ R< 6+ 4

2) b3+ <R+ £

) L3+ <R+

U3 1-ro ycnmoBusa ompenensieM MaKCHMaJIbHYIO
JUIMHY CTOMKH

Rmax = fl + €2 - 63. (3)

U3 ycnosuit 2 u 3 onpenensieM MUHUMAJIbHYIO

JUIMHY CTOMKH

Rmin = |1 — €2| + €3 4
CrnenoBatenbHO, 00J1aCTh PACIIONIOKEHHS TOUKH D
Ha 0a30BOM TUIOCKOCTH TIpH 6 = 1 HaxomuTCsA MEXIY
OKPYKHOCTSIMH PagnycoB Rmax ¥ Rmin ¢ meHTpOM B
Touke A (puc. 1, 0).
Ecnm yBenmuuBaTe AMHY CTOWKH CBEPX Rmax, TO
CD =e coBepmiaeT mosHOTO 000poTa (YCIOBHE CyIIe-
CTBOBAHUS KPHBOILKIIA HE BBIMOJIHACTCS), U MOITYYUM
JBYXKOPOMBICJIOBBIIi MeXaHu3M. TakuM oOpa3om
Touyka C MOXKET pacroiaraTbCs JIMILIb Ha 4acTH Cepbl
pamuyca CD (6 < 1). [IpenenbHOe 3HAYEHHE, KOT/Ia 3Be-
HbsSI BRITATHBAIOTCS B OJIHY JIWHHUIO (30Ha 2, e 6 = 0),
Ri=li+ 6+ €3 (5)
YMeHbIIaTh 3Ha4eHHEe R MOXXHO 10 BETUYUHEI
(3oHa 3)
Ro=1|t1— 2] — {3 (6)
OTH 30HBI MOJYYEHBI U IUIOCKOTO MAaHUITYJIS-
TOpA.
Ecnm Bpamarte 4eTsIpex3BeHHHK BOKpYT ocu AD,
TO 1151 30HBI | OITy4unM cdepy, a 1t 2-if 1 3-1 30HHI -
mapoBoii cektop. Ilnomans MOBEPXHOCTH IIApOBOTO
cekropa (S) paguycom
R = {3 onpenensiercs no Gpopmyie [2]

S =2705(1-COS @, ) @

Puc. 2. Cxema x onpedenenuto Kodgp@uyuenma cepsuca memooom 006vmos

MakcuManbHbIN yroJl, Ha KOTOPbII MOXET I10-
BepHyThCa CD, xorna 38ensst AB u BC
JieKaT Ha OJHOM HpsMOl (puc. 2), pu JaHHOM
3HAUCHMH JUIMHBI CTOWKM R, ompenensiercss mo ¢op-
MyJe

(3+R*=(0,%0,)

COS =t
(Dmax 2 R g 3 (8)

3HaK «ILIIOC)» - JJIs1 30HBI 2, «MUHYC» - IJI 30HbI

3. 1y 30HBI 1 YyTOT Q@max = T.
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S
=—.
£
Otcrona onpezenseM KOXQQHUINEHT cepBHCca
v _ S _ 2705 (1-CoS @,y ) _1-COS P
Ar  (2-Arx 2 -Arx 2 ©)

"3 OIpEAC/ICHUA TCJICCHOIO yrjia CJICAyeT, 4YTO l//

yroJj cepBuca

nimn

(0, £0,)—(R-1,)
4R/, '

0=+ (10)

2. Frolov K.V., Popov S.A., Musatov A.K. and
others; Edited by K. V. Frolov. Theory of mechanisms
and machines: - M.: Higher School, 2000. - 496 p.

3. Encyclopedia of Mechanical Engineering
XXL (mash-xxl.info)

4. http://tm.spbstu.ru/Manipulator_model
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OBPATHBII OCMOC B CXEMAX I''TYBOKOI'O OBECCOJIMBAHU S TOBABOYHOM BOJIBI HA
T3C

Ammena 0.0.
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Abstract

For normal operation of reverse osmosis plants it is necessary to provide along with water purification from
mechanical impurities measures to prevent biological destruction of membranes and the formation on their surfaces
of hard-to-solve calcium carbonate and sulfate salts. The combination of membrane and ion-exchange water treat-
ment technologies is undoubtedly promising for water treatment units of TPP steam generators. However, in each
case it is necessary to perform appropriate technical and economic calculations.

AHHOTAUUA

i HopMaIbHOM paboTEI 00PaTHOOCMOTHYECKHIX YCTAHOBOK HEOOXOIUMO IPEAYCMOTPETh HAPSTY C OUUCT-
KoM BOAbI OT MEXaHUYCCKHUX HpHMeCCfI MEPOIIPHUATHS 11O MTPEAOTBPAILLICHUIO OHMOJIOTMYECKOTO paspyumieHuss MeM-
OpaH M 00pa30BaHMIO HAa MX IOBEPXHOCTSX TPYAHOPACTBOPHMBIX cojiel kapOoHara M cynbgaTa Kanbius. Jis
BOAONOATIOTOBUTCIIbHBIX YCTAHOBOK MApOreHEpPaTOPOB TOC HecoMHeHHA MEPCIICKTUBHOCTD KOM6I/IHI/IpOBaHI/I$I
M€M6paHHLIX ¥ MOHOOOMEHHBIX TEXHOJIOTHI BOI[006pa6OTKI/I. OILHaKO, B KaXXJIOM KOHKPCTHOM CJj1y4ae HE00X0-
JAUMO BBITIOJIHEHHUE COOTBETCTBYIOIUX TEXHUKO-OKOHOMHNYCCKUX PACUCTOB.

Keywords: reverse osmosis desalination, boilers, cationization, water treatment plant.
KutioueBblie cj10Ba: 00paTHOOCMOTHUYECKOE ONIPECHEHHE, KOTIIbI, KATHOHUPOBAHHUE, BOIOTIOTOTOBUTEIHHAS
yCTaHOBKa.

OCHOBHBIMH HCTOYHHKAMH JJIeKTpocHaOkeHus B ycraHoBku (BITY) mis maporenepaTopoB BBIIIIEO3HA-
AzepOaiikaHe sSBISIOTCS JBE TCIUIOBBIC DJICKTPUYE-  YCHHBIX CTAaHIMHA — TPeX- M JABYXCTYICHYATOS XU-
CKHE CTaHIMHM KOHJICHCAIIMOHHOro Tuma: Asepbaii- MoOecconmBanue H-OH- monupoBanuem ¢ ®CJI. Hc-
mxanckast [ POC u lllupanckas 'POC (ObiBIIas Anu-  MOJIb30BaHME YCTapeBIIEH TEXHOJOIMHU NPSIMOTOYHOM
Baiipammuackas). Cxema  BOJOIOJITOTOBUTEIBHOU
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pereHepanyuy HOHUTHBIX QUIBTPOB MPUBOIMT K 3HAYH-
TENBHBIM MEPEPACcX0aM PEarcHTOB (KHUCIOTHI U IIe-
JI0YM) U HU3KMM OOMEHHBIM €MKOCTSIM HCIHOJIB3YEMBIX
noHUTOB. B mporecce skcmyaraun BITY u30biTok
KUCJIOTHI ¥ 1IeJI04n Oe3BO3BPATHO TEpseTCsl MPH B3a-
UMHOM HelTpanuzanuu ctokoB H- 1 OH- noHUTHBIX
(UIBTPOB, YTO CYIIECTBEHHO CKAa3bIBAeTCS Ha TeX-
HUKO-DKOHOMHUYECKUX INokazaresnsax BIIY B nenom.
IIpu 3TOM, Kak HpaBUIIO, KUCIBIA CTOK MpeodiagaeT
HaJT TICJIOYHBIM U 71 TIOJTHOHM HeWTpanu3anuu copoc-
HBIX BOJ] TPEOYeTCs TOTMOIHUTENBHOE KOJMYECTBO IIe-
JIOYHOTO PEareHTa, 4TO B CBOIO OYEPENb HAKIIAIbIBAET
OTIIEYaTOK HAa SKOHOMUKY M KOJIOTHI0. Beicokue pac-
XOJbI BOJbI HA COOCTBEHHbIE HY)KIbI B 3HAYMTEIHLHON
CTETEHH CBS3aHbI C INIOXUM COCTOSHHUEM HOHUTOB (U
Mpex/ie BCero aHMOHUTOB) U3-3a IIPOLIECCOB HX “‘cTape-
HUS” U “OTpaBieHUs .

C y4yeToM KOHKpETHBIX ycioBui kaxaon TOC
HeoOxonnuMa pa3paboTKa HOBBIX TEXHUUYECKHX pellie-
HUH U pekoMeHaauui no moaepHuszanuu BITY u ocso-
€HHIO NTPOTPECCUBHBIX PECYpcOCOEpEraonx 1 3K0J0-
THYECKU COBEPIICHHBIX TEXHOJIOTHH TPETHETO MOKOJIE-
Husa: AIIKOP, IIBe6e6en, [Iptopomak, AmOepmak u
Ip., obmanaromux Oojee BHICOKUMH TEXHHKO-IKOHO-
MHYECKHMH ToKa3zaTesiMu. OfHako, mo MHeHuwoo [1]
clefyeT yKa3aTh Ha HEKOTOpBIE OCOOCHHOCTH 3THX
TexHosnoruil. IIpexxae Bcero oHU OPUEHTHPOBAHBI HA
HCIIOJIb30BAaHUE JOPOTOCTOSAIMIMX MOHOAMCIEPCHBIX
CMOJI ompeziesIeHHoro knacca. [loatomy npenmpusatus,
MOJyYaolie JUICH3UH Ha IPUMEHEHHE YKa3aHHBIX
TEXHOJIOTHH, 00s3yIOTCS MpPHOOpETaTh Ha IOCHINKY
(UIBTPOB CMOJIBI TOJIBKO TAHHOTO KiIacca.

CepresHble IPOOIEMbl BO3HUKAIOT U MIPU PEKOH-
CTPYKLMH NOJ, YKa3aHHBIE TEXHOJOTMH OTEYECTBEH-
HBIX QuiIbTpoB Oombioro nuamerpa (3,0 u 3,4 M), Tak
KakK Ul 3TOr0 CleQyeT U3MEHUTh KOHCTPYKIMIO Jpe-
Ha)KHO-PACIpeeUTEeNbHbIX cucTeM. Hanx BepXHUM
cOOpHO-pacnpeieUTeIbHBIM YCTPOHCTBOM CO3/1aeTCsl
“MepTBBIH 00beM, KOTOPBIH BBIHYKACHHO 3aIlOJIHS-
eTcsl MHEPTHBIM MatepuaiioM (6,0...6,5 M3 Ha punsTp
nuamMeTpoMm 3,4 M), CTOUMOCTh KOTOPOTO COMOCTaBUMa
CO CTOMMOCTBIO AHHOHOOOMEHHOM CMOJIBI.

Heo0xoanM0O OTMETHTh BaXXHOCTh COOJIOZCHUS
BBICOKOM KYJBTYpBl JKCILTyaTallUd HMPU HCIIOJB30Ba-
HUM paccMaTpHBaeMbIX MOHOOOMEHHBIX TEXHOJIOTHH.
Tak, mpu nepeBoJe HOHUTA BO B3BELIEHHOE COCTOSHUE
kak npu perereparnuu (AIIKOP), Tak u ipu noHHpOBa-
HUN (AMOepmnak) TpeOyercss 3(pQEeKTHBHOE 3a)xkaThe
ciosl. Maneiilee OTKJIIOHEHHE OT 3TOTO YCJIOBUS IIPHU-
BOJUT K MEPEMEIINBAHHUIO CIOEB MOHWTA M yXyJIlIe-
HUIO KagecTBa o6pabotanHO# Boabl. [ToaToMy HE0OX0-
JUMa aBTOMATH3alUs 3THX IMporeccoB. Takum oOpa-
30M, HUMEIOUIMICA K HACTOSIIEMY BPEMEHH OIIBIT
SKCIUTyaTallul YKa3aHHBIX TEXHOJIOTHH Ha 3JIEKTpo-
craHuusx Poccum HemocTaroueH [UId UX IMIMPOKOTO
pacnpoCTpaHEHUsI B SJHEPTETHKE.

Kak n3BecTHO, METO/I XMMHUUECKOTO 00eccomBa-
HUS 13 9KOHOMHUYECKHUX COOOpayKeHN I IPUMEHSIIOT IPU
00paboTKe NMPECHBIX BOJI, COJECOIEPKaHWEe KOTOPBIX
He TpeBbIIaeT | 1/, a cyMMa aHHOHOB CHJIBHBIX KHC-
not He 6onee 7 Mr-akB/n. [Tpu Gonpielt MuHEpaIU3a-
IIUHM UCXOJHON BOJABI MPUMEHEHNE METOAa HOHUTHOTO

o0ecconnBaHus ONPaBIAHO JIUIIL B COYCTAHHUH C JIPY-
TUMH METOJaMH OOpabOTKH BOJBI, HAIPUMEp, MEM-
OpaHHBIMH.

OJIHO U3 MPEeNMYIIECTB MEMOPaHHBIX TEXHOJIOT Ut
— HeOoubIIoi 00beM MOTpeOIeHHsT XUMHUUECKUX pea-
TeHTOB U HEBBICOKOE COJIEpXKaHME COJIeH B CTOKAX IO
CPaBHEHUIO C TPAIMLUHOHHBIMA HOHOOOMEHHBIMHU TEX-
HojorusiMU. COOTBETCTBHE HOBBIM 3SKOJIOTHUECKUM
TpeOOBaHMSAM BO MHOTHX CIIydasx JellaeT MeMOpaH-
HBIE TEXHOJIOTWH TPEINOYTHTEINBHBIMA TIPH BBIOOpE
cxeMsI (MeTona) obecconuBanus. ClieIyeT OTMETHTD
TOT (haKT, 9TO OOCITy>)KHBaHHE 0OPaTHOOCMOTHYECKIX
ycraHoBok (OOYVY) He SBIISIETCS CIIOKHBIM, 0COOCHHO
JUIsL TIEpCOHAA, YK€ BIIACIONIEr0 OMBITOM paboThI C
HNOHOOOMEHHBIMH TEXHOJIOTHSIMHU.

KoHkypeHTOCIOCOOHOCTH ~ 00paTHOro  ocMoca
HEYKJIOHHO PACTeT B CBSI3H C Y>KECTOYEHHEM HOpPM Ha
cOpOC KOHLIEHTPUPOBAHHBIX COJEBBIX CTOKOB, IOBHI-
LIIEHHEM LIeH Ha BOJy, pEareHThl 1 HOHOOOMEHHBIE Ma-
Tepuanbl. MeMOpaHHbIE MOIYJIH 3aHUMAIOT OTHOCH-
TEJIFHO HEOONBIINE TIIOMIATH, JITKO aBTOMATH3HPY-
OTCS, TpeOYIOT  HE3HAUHTENFHOTO  KOJHYEeCTBa
peareHToB Ui MEPHOANIECKON MPOMBIBKA MeMOpaH.
Camu MeMOpaHBI IIOCTOSTHHO COBEPIICHCTBYIOTCS M UX
[ICHBI HAa MUPOBOM PBIHKE UMEIOT TEHACHITUIO K CHIKE-
HUIO BBUAY PacIIMPEHUs HOMEHKIATyphl U BO3pacTa-
HUs1 00beMa MPOHM3BOACTB. Psimom aBTopoB [2-4] mo-
JpoOHO 00OCHOBBIBAETCS SKOHOMHUYHOCTH OOpPaTHOTO
ocMoca Mo CPpaBHEHHIO ¢ HOHOOOMEHHBIM 00eCcCoInBa-
HHUEM B IIMPOKOM JHaNa3oHe COJICCOACP KaHUM HCXO-
HOM BOJIBI.

B A3sepOaiipkane yke UMeeTcs ONpeAeiICHHBIN
OTIBIT TIPUMEHEHUS 00paTHOTO OcMoca TP 00ECCOIH-
BaHUH TOJI3EMHBIX CI1aO0OMHHEPaTH30BaHHBIX BOJ CO-
necopepxkanuem 1,6 — 1,7 r/n. Taxk, B 2002r. Ha [POC
«lIuman» r. baky BBeieH B SKCIUTyaTalMl0 HOBBIN
9HEPro6JIOK MapoTra30BOH yCTaHOBKHM MOITHOCTHIO 400
MBT. Ha ceronHsmHuii 1eHb 3TO camasi COBEpILICHHAs
TOC cucremsl, OHa XapaKTePU3yeTCsI HU3KUMH yIeIIb-
HBIMH PacXoJaMy TOIUIMBA M BBIOPOCOB Kak B aTMO-
cdepy, Tak ¥ B BOAHYIO akBaTtopuio. [IponsBoauTems-
HocTh BITY I'POC «lllumany mo obecconeHHON Bofe ~
18 M*/4 npu BeIxOz1E epMeaTa 70%. OCHOBHOE CHHIKE-
HHUE conecoaepkaHus (10 ~ 4,0 MI/JI) MPOUCXOAUT Ha
OOY. OxoHuarenpHOE I000ECCOIHMBAaHUE IepMeara
(mo ~ 0,1 Mr/im) ocymecTBIsAETCS €r0 HOHOOOMEHHOM
obpadorkoit Ha DC/I. Takum oOpa3om, cxema cUuTa-
eTcss KOMOMHIPOBAHHOM.

B naHHOHN cTatbe paccMaTpUBAIOTCS BOIPOCHI
NpUMEHEHHsI MEeMOpPaHHOW TEXHOJIOTHH JUIsS TOJTyde-
HUS TITyOOKOOOECCONIEHHON BOJABI MPUMEHHUTENFHO K
JBYM OCHOBHBIM IPECHOBOJHBIM HCTOYHHKaM A3zep-
Gaitmxana (peka Kypa u JlxelipanbaTanckoe Bogoxpa-
nunmie). ConecoiepkaHue 3THX BOJI OTIIMYAETCS ~B 2
pasa IpH CyLIECTBEHHON pa3HUIIE B HUX KOHIEHTpa-
LI COOTBETCTBYIOIINX KaTHOHOB ¥ aHHOHOB.

N3BecTHO, 4TO HaiexXHOCTH padoTs! BITY Bo MHO-
TOM 3aBUCHT OT 3(()EeKTUBHOCTH y3la MPETOUUCTKH.
Kak moxasbIBaeT ONBIT 3KCIUTyaTaluy, OOJBITMHCTBO
METOJIOB 3KOJOTMYECKOTO B TEXHOJIOTHIECKOTO COBEP-
IIEHCTBOBAaHMUS BOAONOAroToBKM Ha TOC cBsizaHO C
MOBBIIIEHUEM 3(pPEeKTHUBHOCTH PabOTHI IPEAOUNCTKH U
C MEepPEBO/IOM 3HAUYUTENILHON YacTH COJIei U3 pacTBoOpa
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(mpupomHOW BOIBI) B TBEPAOE COCTOSHHUE (ILIaM).
[IpemouncTka OCYIIECTBISIETCS B OCHOBHOM PEareHT-
HBIMU MeTOJaMH (KOAaryJisilus, H3BECTKOBAHHE, COJIU-
poBaHWe, MarHesumanbHOe oOeckpemuuBanue). Co-
riacHo [ 1] st MOBEpXHOCTHBIX BOJ| 00sI3aTeIbHA pea-
TeHTHas 00pabOTKa MCXOJHOM BOJABI B OCBCTIIHTEIISX.
Ha ocHOBaHuM pacmoiaraeMoro OmbITa paboThl ycTa-
HOBOK 00paTHOTO OCMOCa Ha OCBETIICHHOH BOJIE TIpe-
MOYTEHHE CIIeIyeT OTAATh KOATYJISIUNA CEPHOKUCIBIM

JKEJIE30M U U3BECTKOBaHUEM. VIOHHBIE COCTaBbI JKEH-
paHbaTaHCKOH U KypHHCKOM BoJI O€3 peareHTHO# oOpa-
OOTKHM 1 MOCJIC U3BECTKOBAHUS C KOATyJISILMEH MpHBe-
JIeHbl B Ta0.1.

OueBUIHO, YTO Ul HOpMalbHO# paboTsl OOY
HEOOXOANMO MPEAYCMOTPETh HAPSIY C OUYUCTKON BOJIBI
OT MEXaHWYECKUX NMPUMECei MEpOTIPHUATHS 110 TIPEIOT-
BpALIEHHIO OMOJIOTHYECKOTO Pa3pyIlIeHHUss MEMOpaH 1
00pa30BaHMIO HA WX MOBEPXHOCTIX TPYTHOPACTBOPH-
MBIX coJieii KapOoHaTa U cynb(daTa KaTbIlisl.

Tab6muma 1.
HMoHHbIe cocTaBbl JUKEHPAHOATAHCKOM M KYPHHCKOM BOJ.
Cramus VloHHBIN COCTAB, MT-3KB/JI C, Na + Ca+ Mg
00paboTKH Ca Mg Na HCO; SO4 Cl MI/J1 Ca+ Mg

Mexanudeckas 30 11 2,1 2,2 2,4 16 427,7 151

O4HCTKA 3,0 4,4 6,8 3,8 4,2 6,2 922,7 1,92
U3BecTkOBaHME 2,9 0,4 2,1 10 2,8 16 363,3 1,64
C KoaryJssuen 4,6 0,4 6,8 10 4,6 6,2 7551 2,36

[Ipumeganne: aucnutens — Jxeiipanbaran; 3HaMeHaTens — Kypa; C-comeconepxanue.

[IpenotBpamenne 00pa3oBaHUS KapOOHATHBIX
OCaJKOB IOCTHUTACTCS MOIKUCICHHEM, a cynbdara
KaJblHs — BBEJCHHEM aHTUHAKUIUHOB. J((eKTHB-
HBIM CIIOCOOOM TIPENOTBpAlleHUs] 00pa30BaHMs Kallb-
IIUEBBIX OTJIOKEHUH Ha MeMOpaHax MOXKET CIIy>KUTh
(kKaKk 3TO YacTO MPaKTUKYETCs) yMsATrdeHue BoJsl Na —
KaTHOHUpOBaHMEM nepen nojpadei ee Ha OOVY. Hc-
XoAs W3  JaHHBIX  TaOm. 1 roKas3areib
Na+Ca+Mg/Ca+Mg > 1,3 u B 3TOM Cliy4ae B KOHIICH-
tpare OOY Oyner comepkaThCsl TOCTATOYHBIN H30BI-
TOK HATpPHUS MO OTHOIICHWIO K TorjomeHHsM Na —
(bUIBTPOM KaTHOHAM JKeCTKOCTH. [Ipu 3TOM comepika-
HUE HATpHUEBBIX cojiell B KoHueHTpaTe OOY nomkHO
cocTaBiATh 1,5+3% Ui obecriedeHus TOCTaTOYHO A-
(hekTUBHOM pereHepanny KaTHOHUTA. VI3 TaOIHUIIEI cite-
JIyeT, 9YTO U3BECTKOBAHNEM JOCTHIAaeTCsl CHH)KEHHUE CO-
necosiepkanust Boasl Ha 17,7 n 22,2% nns mxeiipan6ba-
TaHCKOM M  KYPUHCKOM BOJ, COOTBETCTBEHHO.
CHumxeHue conecozepxanus Boasl nepeg OOV obec-
MEYNBAET JIy4lllee KadecTBO MOoTydaeMoro nepmeata. B
MOCTEAYIONNX  BBEIYUCIUTENBHBIX  JKCIIEPUMEHTAX
OOY B kadecTBe 00BEKTa UCCIICTOBAHHS IPHHAMAIIACH
M3BECTKOBO-KOATYJIMPOBaHHAsl BOZA, MOJaBaeMas Ha

TpexcTymneH4aryro (mo koHneHrpary) OOY ¢ oTBogomM
IIepMeaToB KaXJOW CTYNEHH B OOIIUH KOJIIEKTOP.
[Tpon3BOANTETBHOCTH YCTAHOBKH 110 TIEpMeEaTy IPUHH-
manach 50 M%/4. Bo Bcex cTyneHsX ObUIM NPUHATHI K
ycTaHoBke MeMOpanbl Tuia BW 30-400, dupmsr «Film
Tec Corporation». CenektuBHOCTE MeMOpaH R=
99,5%, t = 25° C, Benuuuna kousepcuu (P) cocTapisna
80, 90, 95%.

Pacuets! nporiecca 06paTHOOCMOTHYECKOTO 00eC-
COJIMBaHMS OBUIN BBITTOJHEHBI C HCIOIBb30BaHNEM KOM-
meioTepHoil mporpammbl  «ROSA», paspaboranHOU
amepukaHckoir pupmoit «DOW»y. B mpomecce pacue-
TOB OIIPEAEISIN HEOOXOAUMYIO 103y CEPHON KHUCIOTHI
JUISL TIOJIKUCIIEHNS] 00pabaThIBaeMOi BOIbI (TIOTydeHNE
nHpekca Jlamkense < 0), a TakKe CTEIIeHb HACHIIEHNS
KOHIICHTpATa IOCJeIHel CTYNEeHH M0 CYJb(haTy Kalib-
must (%). ConeconepkaHue MOTyd4aeMOTo MepMeara
OLICHMBAJIM C Y4ETOM OOLIEro KoJIMuecTBa MeMOpaH H
UX TepepacipeieieHlss MeXy MOAYJISIMH CTYyIeHEH.
ITpu m3menennn auzaitHa OOY U3MEHSITUCH U y/eNb-
HBIE 3aTpaThl AJICKTPOIHEPTHH Ha BBIPAOOTKY 00ecco-
JICHHOH BOJIbI. Pe3ynbTaThl pacueroB mpeacTaBieHbl HA
pucyskax 1 u 2.
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U3 puc. 1 cnenyert, yTo GombIieMy conecoaepxa-
HUIO 00pabaTeiBaeMOW BOJBI COOTBETCTBYIOT ITOBBI-
IICHHOE coJiecoAepxaHue nepmeara. [Ipuyem, ymMeHs-
IIeHHE 00IIero KOJINIecTBa MEMOpPaH COITPOBOKAAETCS
YIy4dmI€eHUEM Ka4dyeCcTBa II€pMmeara. B 10 Xe BpEMA
YMEHBIICHUE YHUCIa MeM6paH B CTYNCHAX IMPUBOAUT K
BO3PACTaHHMIO JIaBJICHHS IIOTOKA U KaK CJIEJICTBHE — I10-
BBILIEHHIO 3aTpaT 3JIEKTPOIHEPTHU HA HACOCHI.

W3 puc. 2 cnenyer, 4To C yBEeIMYEHHUEM KOHBEp-
cuH (CTENeHN KOHIIEHTPUPOBAHMS KOHIIEHTpATa) 103a

KHMCJIOTBI BO3pacTaeT IO NPSMOJMHENHON 3aBUCUMO-
ctu. [{1s1 KypuHCKOM BOJIBI 1032 KUCIIOTHI IPEBOCXOAUT
JoKepaHOaTaHCKYIO, T.K. HECMOTpSI Ha paBHbIE OMKap-
6onatel (1,0 Mr-skB/i), B KypHHCKOH BoJie OoJbie
kanmpinsa. OmacHOCTh BBIMAJICHUST Ocalka cynbdara
Kalblnsl HaOnrogaeTcs Boimie kousepcuu 90% u 87%,
COOTBETCTBCHHO, U JHKCHPAHOATAHCKOW W KypHUH-
ckoii Boabl. [Ipu pabore OOV ¢ koHBepcusiMu 0OJIb-
IIMMH  BBIIIEO3HAYEHHBIX IpOrpaMma pPEeKOMEH]yeT
NIPUMEHEHNE aHTUHAKUIIMHA.



German International Journal of Modern Science Ne19, 2021 51

B Tabnuie 2 npencraBieHbl pe3yabTaThl pacyera
KaueCTBEHHBIX II0Ka3aTelel KOHIEHTPATOB TPETheH
CTYIEHH M 0OIIEro NOTOKa repMeara IPUMEHHUTEIHHO
K peXUMaM HCIOJIb30BaHUSI MaKCUMAJIbHOTO U MUHU-
MaJIbHOTO KoyimdecTBa MeMOpan OOV (cm. puc. 1 a).

CorylacHO MONY4YE€HHBIM JIaHHBIM CyMMa KaTHO-
HOB B mepmeare coctaButr 0,04 — 0,092 wmr-ske/n
([Ixeitpanbaran) u 0,123 — 0,275 mr-sxs/n (Kypa), a
CyMMa aHMOHOB CHJIBHBIX KHCIOT coctaBuT 0,034 —
0,089 mr-sk/n (Ixeipandartan) u 0,116 — 0,271 mr-
akB/1 (Kypa). KpemHeBka MoxkeT OBITH CHIDKEHA IO ~
0,12 mr/n. B 3THX yCIOBHSAX WOHHAs Harpyska COIIO-
CTaBUMa CO CXEMOW ABYXCTYIEHYATOTO XHMHUYECKOTO
o0ecconMBaHus U TAKUM 00pa3oM MOKHO PEKOMEH[I0-
BaTh KOMOMHHMpOBaHHE OOpaTHOro ocMoca (TepBas u
OCHOBHas IO MOHHOW Harpyske CTyneHb 00eccosHBa-
HHSI) 1 MOHOOOMEHHOTO JI000€CCONIMBAaHUs IiepMeaTa
(Bropas crynens) Ha H-OH — ¢unbrpax u ®C/I.

MaxkcuManbHOE CcoNecoJepkKaHue KOHLIEHTPAaTOB
cocraBmino ~0,7% ([xetipanbaran) u ~ 1,5% (Kypa).
Ecmm paccmatpuBath BapnaHT Na — KaTHOHHPOBAHUS
Bozbl nepea OOV, To 3TO MO3BOJIUT PE3KO COKPATUTh
(MM TOJTHOCTBIO MCKITIOUNTH) MOJKHCICHUE BOABI T1e-
pea OOV u nonydats koHUeHTpaT OOV npakTHyecku
TIOJTHOCTBIO B BHUJIE HAaTPHEBBIX COJIEH, YTO ITOJIOXKH-
TENBHO OTpa3uTcs Ha pereHepaumu Na — ¢GuIbTPOB
koHueHTpaToM OOY (Kypa) 1 m03BONUT CHU3UTH pac-
XOJbI IOBAPEHHOM COJIM B CIIy4ae UCIOIb30BAHUSA KOH-
LIEHTpaTa JuKeiipaHOaTaHCKOM BOIBI.

Jst BITY maporeneparopoB TOC HecoMHEHHA
MEPCIICKTHBHOCTh KOMOMHHUPOBAHMST MEMOpPAHHBIX W
HMOHOOOMEHHBIX TEXHOJIOTHH BO1000padoTKu. OHAKO,
B K&)XJIOM KOHKPETHOM CIIy4ae HEOOXOJUMO BBITIOTHE-
HHUE COOTBETCTBYIOIIUX TEXHUKO-IKOHOMHUCCKUX pac-
YETOB.
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Abstract

2. Hamanean, Pecnybnuka Y3bexucman

The article studies the angle of discharge of exhaust devices and obtaining of analytical dependencies for
calculating the angle of flow around the sliver of the exhaust cylinder on the spinning line of ring spinning ma-

chines.
AHHOTALUA

B crarne HN3Yy4YCHO yIJla ONTCKAHUS BBITSXKHBIX HpI/I60pOB 1 MOJYYCHbI aHAJIUTUICCKUEC 3aBUCUMOCTHU JISL
pacucra yria 00TEeKaHHUS MBIYKOM BBIITYCKHOT'O HWJIMHAPA Ha JIMHUU MPAACHUA KOJbUCTIPAANIbHBIX MAIINH.

Keywords: exhaust device, wrap angle, pressure roller, double roller device.
KiroueBble cj10Ba: BRITSKHOM TPUOOP, yroil 00TeKaHus, HAKHMHON BaJIMK, ABYX POJMKOBBIE TIPHOOD.

B cymecTByromuxX KOHCTPYKLHUSIX BBITSXKHBIX
puOOPOB M YCTPOKCTB yITyqIlIeHHEe KOHTPOJIb HaJl ABU-
JKEHUEM BOJIOKOH JIOCTHTAETCS Pa3lIMUHBIMH ITyTSIMH,
HarpyuMep, YCTAaHOBKOH JIOTOJIHUTENIBHBIX PEMEIIKOB,
POJMKOB, My(TOUEK, HANPABISIONUX, JJOTKOB U T.J.
OOImMM HEOCTATKOM JJAHHON KOHCTPYKIMH SIBIISIETCS
TO, YTO HMCHPABISISI OJUH HEJOCTAaTOK, CHOCOOCTBYIOT

MOSIBIICHUIO JAPYTUX, HANpUMEp, YCIOKHIETCS KOH-
CTPYKLMS y3JIa WM 3aTPYIHEHO 00CITy)KMBaHHE U T.JI.

OnHUM U3 OCHOBHBIX (DAKTOPOB, BIMSIOMIMX Ha
KayeCTBO MPSKY, OTy4aeMON Ha KOJbLENPSAUIBHBIX
MaIllMHAX, SBJISETCS OOPBIBHOCTH HUTH. BhICcOKas 00-
PBIBHOCTb MPUBOJUT K CHUKEHUIO MPOU3BOAUTENBHO-
cTH 000pyHOBaHMSA, YXYAIIAE€T KAa4ECTBO BEIITYCKaeMOil
TIPSDKH.
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Ha npsiaunbHON MalvHe TIOCKOCTh BBITATHBA-
HUS B BBITSDKHOM TPUOOpE pacrojiaraloT HaKJIOHHO
(puc. 1). Llens HaKIIOHA - YMEHBIIUTD AYTy OOTEKaHUS
MepeHero UUIMHApPA BhIXOAAIEH Mbplukod. Ha stoT

Yy4aCTOK MBIYKH KPYTKa HE PacrpOCTPaHseTCs, U Mo-
3TOMY NMPOYHOCTH Ha Pa3phiB €ro cocrasisiet 22-24 %
MIPOYHOCTH TOTOBOM Tpspku [1].

N
N
y.
/N
Iz}
14
1
3
]
A

Puc.1. Cxema nunuu npsoenus.

W3BecTHO, YTO YMCIO HECKOJB3AIIMX BOJIOKOH
TeM OoJbllle, YeM MeHbIne paccrosHue h (puc. 2).
Juuna h - 3To cymma aunsl gyru oorexanus MB (hg),
Ha KOTOPOW MBIYKA MPYKaTa K LUIHHAPY, ¥ BBICOTHI
tpeyronbuuka kpyuerus C'B’ (h,). Jnuna obrexanus
MB,

° 360°

rae, d - auaMeTp LWIMHIPA; Y - YTOoJ 00TeKaHus
IWJIMHAPA MBIYKOH.

YT05 ¥ CBSI3aH C yIIIOM HAKIIOHA BBITSDKHOTO ITPH-
6opa oL ¥ yrJIoM HAaKJIOHa HUTH K TOPU30HTY .

p=0+tyny=p—«x.

VMenbienne Ayrd obrexanust g mpubmmkaet
MOpOr KPYTKH K JHMHUH 3amemieHuss MM’ BomokoH
MBIYKH TepeJHel mapoil. JTa qyra TeM MEHbBINE, YeM
GombIie yrou o, 60JbIlIe pacCTOSSHUE A ¥ MEHBIIE BBI-
cota H. DT BeTUYHMHBI TOJDKHBI OBITH ONITUMATBHBIMU
10 OTHOIIEHHIO K TabapuTaM MamuHel. [Ipu caumkom

OOJIBILIOM YTJIE OL MOXKET OBITh 3aTPYIHEHO 00CIYXH-
BaHHC MAIIMHBI U3-3a HEYI0OCTBA MIPUCYYUBAHHS 000-
PBaBILEWCS HUTH, a TAK)Ke U3-3a HEOOXOJMMOCTH pac-
oJIaraTh pOBHUYHYIO paMKy Oostee BbIcoko. [Ipu pac-
TIOJI0’KEHUH KJIATTAaHOB HUTETIPOBOJHUKOB Ha OOJIBIIEM
pacCcToOsSHUM A OT TEpefHEro IIIMHApA YBEIMYUBa-
eTcsl MIMpHHA MalIuHBI, a Ipu Manoi BennunHe H 3a-
TPYJHEH YXOJ 3a LIMIUHPOBBIM OpycOM.

[Tpn KOHCTPYHMPOBAHUH KOJBLENPSAMIGHBIX Ma-
IIMH OOJIBIIOE 3HAUYEHHE MMEET BHIOOP KOHCTPYKTHB-
HOM JIMHMU TIpSiieHHs, T.C. JIMHUU IIPOXOKACHHS
MBIUKH-TIPsDKA OT BBITSDKHOTO Mpubopa a0 mmynu. B
HEKOTOPBIX KOJIBLETPSIHUIbHBIX MaIlIMHAX [l YMEHb-
HIEHHUs yrja oOTEeKaHHs MepeJHHUH HAKUMHOW BallMK
3aBaJMBaeTCs Brepe npubausuTensHo Ha 5% Yron 06-
TEKaHWUs Y IS PA3JIMYHBIX TUIIOB KOJIbLETIPSIHIbHBIX
MaIllMH Pa3IndeH B 3aBUCUMOCTH OT MOJbeMa KOJIbIIe-
BBIX IUIAHOK. J[JIsi OCHOBHBIX KOJBLEHPSAMIBHBIX Ma-

LIMH ¢ nogbeMoM 220 MM Y = 20 -3°, Vs =17°

[2].
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Puc.2. Tpeyeonvnux kpyuenus.

Ecnu 3anpaBoyHast TMHUS BEIOpaHa HEMPABUIIBHO,
TO TradapuTHl MAIIMHBI MOTYT BO3PACTH, @ OOPBIBHOCTH
OpoAyKTa yBenuuuBaeTcd. [Ipu nccrnenoBaHuM JIMHUH
npsaaeHus [IeH3eHCKUil Hay9HO-HCCIeN0BaTENbCKUN 1
SKCHEPUMEHTANBHO-KOHCTPYKTOPCKAN UHCTUTYT Mps-
OWIBHBIX MaIlMH TpemIoxkun [3], 4ro BbeIOpaB
A=40 mv, b=110 mm, ¢ =150 mm (puc. 1),
IPU KOTOPBIX YIJIBI IEpernda COOTBETCTBYIOT BBHIIIC
yYKa3aHHBIM, [IOJy4aeM JTHHUIO NPANEHHS CO CIEAYIO-
IIMMU TapaMeTpaMu:

-yron obtexanus ot 2° 30" go 129

-yron meperuda, COOTBETCTBYIOIIWII ITOJIOBUHE
yIJla NpH BepLIMHE GaVIOHa M M3MeHstomuiics oT 16°
B BEPXHEM MOJIOKEHHU KONbLEBOH ranku g0 8° B
HIDKHEM TI0JIOKCHUH KOJIBIIEBON TIAaHKH.

Ecnu nuHMIO TpsAfeHHs BBIIOJHUTH HA OCHOBE
BBIIIENIPUBEICHHBIX PEKOMEHAALUN, yBEIUUUBAIOTCS
rabapuThl MallMHBI 10 BBICOTE M IO LIMPHHE. JTO
YCIOXKHUT OOCIY)KMBaHWE MAaIlIWHbI, BOSHUKHYT J0-
MOJHUTENBHBIE TPYIHOCTH IPU HATPYXKEHUU HAXKUM-
HBIX BAJINKOB BBITSDKHOTO MpHOOpa.

KonTakTHas miomaaka BalvKa MpH JWHAMHYE-
CKOM B3alMOJEHCTBUM C MBIYKOH IIOJIY4YaeT BO3MOX-
HOCTB MQJIBIX OKPY>KHBIX U PaJHAIBHBIX CMEIIEHUH OT-
HOCUTENIFHO CTAaTHYECKOTO IONOXKeHus. JluHamuue-
CKMM aHaJIM3 paccMaTpuBaeMOil  MEXaHUYECKOH
CHCTEMBI MTOKA3bIBACT BO3MOXKHOCTH MOSIBICHUS PEXKU-
MOB HEyCTOWYHMBOT'O BpAIIEHHUS BaJMKa B CIIydae, eCiii

a)

YaCTOTHI PagUaibHBIX W OKPYKHBIX KOJIeOaHWH KOH-
TaKTHOM IUIOINAAKH PAaBHBI WM NPEBOCXOAAT OAHA
Ipyryio B 2 pasa. [lepoHadansHO Majble feopMannu
BaJIMKA IIPUHUMAIOT IIPH 3TOM OOJIbIIINE 3HAYCHUSI, YTO
BeJeT K HAPYHICHHUIO CTalMOHAPHOCTU TEXHOJIOTHYE-
CKOTO MPOIECCa BBITSTUBAHMS.

BunHo, 4TO onpeneneHue yCTOMYMBOIO MOJIOXKE-
HUsI BaJIMKa Ha IWIMHAPE MMeeT OOoJbLIoe 3HaueHHE
Ipoliecca BEITATUBAHUA. AHAJIN3 KOHCTPYKIUI coBpe-
MEHHBIX BBITSDKHBIX MPUOOPOB MAIllMH HPSAUIEHOTO
MIPOU3BOJICTBA MOKA3BIBACT, YTO HAXKUMHOI BalMK OT-
HOCHUTENBHO pU(ICHOr0 NMINHAPA MOKET 3aHUMATh, B
OCHOBHOM, JiBa nojoxenwus [4, 5, 6, 7, 8, 9, 10, 11]. B
MIEPBOM IOJIOKEHUH BAIHMK U [MUIHMHIAP PACHOIOKEHBI
10 BEPTUKAJIM Ha OZHON ocu (puc. 3-a), a BTOPOM II0-
JIOKEHUH BaJIUK YCTAHOBIIEH C «3aBaJIOM» BIIEpE] OT-
HOCHTEINIFHO IuHApa (puc. 3-0).

IIpu ogHMX U TeX '€ BHEHIHUX Harpy3Kax U yclo-
BHSIX 3aKPEIICHUs YIpyrasi CUCTEMa MOKET UMETh HE
OJIHO, & HECKOJIbKO COCTOSIHUI paBHOBecus. st Toro
YTOOBI PEIINTh YCTOWYNBO MM HEYCTOHYUBO paBHOBE-
CHE MEXaHHMYECKOW CHCTEMBI, HEOOXOIUMO HCIIOJIB30-
BaTh aHAJIMTUYECKHE NPU3HaKK ycTounBocTH. Hanbo-
Jiee OOIIMM MOIX0A0M K U3YYECHUIO YCTOWIHBOCTH I10-
JIOKEHHS  PAaBHOBECHS B  MEXaHUKE  SBISETCA
SHEPreTUYECKUI MOAXO0, OCHOBAaHHBIN Ha HCCIEJ0Ba-
HUHU U3MEHEHHUS MOJIHOW MOTEHIUAIIbHON YHEPTUU CH-
CTEMBI ITPH OTKJIOHEHHSIX OT MOJIOKEHUSI pABHOBECHS.

0)

Puc.3. Ionosicenuss HANCUMHO20 8ATUKA OMHOCUMENLHO PUPYUIUHODA.
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B nonoxeHuu paBHOBecHs MOJHAsI NOTEHLUAb-
Has YHEPTrusi KOHCEPBATUBHON MEXaHUYECKOU CUCTEMBI
MMeEeT CTallMOHApHOE 3HAYCHHE, MPUYEM, COTJIACHO
TeopeMe Jlarpanxka, MOJOXKEHUE PaBHOBECUS YCTOM-
YUBO, €CJIM 3TO 3HAUEHHE COOTBETCTBYET MUHUMYMY
[IOJIHOW MMOTEHIMAJIbHOM 3HEPTUU.

Cyns mo cxeme (puc.3-a), B 1 MOJOKCHUU BaJTUK
3aHUMAaeT HeYCTOWUNBOM nonoxenue. ClieoBaTeabHoO,
MOJKHO TIPENIOIOKHTh, YTO OH OYAET CTPEeMUThCA 3a-
HATH OoJiee ycTOWYHBOE ToNIoKeHue. Ecim Banuk e-
pPEMECTHUTCA OT MEPBOHAYATIBHOIO MOJIOXKEHUS B HEKO-

Topoe apyroi (puc.3-0), TO 3TO MPHUBEICT K W3MEHE-
HUIO Pa3BOJKH B BBITSDKHOM 30HE, CIIEI0BATENIBHO, 9TO
TIOBJIMSICT Ha MPOLIECC BHITSTUBAHUSI.
[Tpoananu3upyem ycTOWYHBOCTH MOJIOKEHHS Ba-
JIMKa OTHOCUTENBHO NMIIMHpa. Ha nepBsiit B3risiz, J1o-
THYHO IPEAIOJIOKNTh, YTO YCTOHYUBBIX HOJIOKEHUH
BaJIMKa JOJDKHO OBITH /1Ba. [lepBoe mosioxenue, 3To Ko-
IZla OChb HAKMMHOTO BaJIMKa OyIeT MepeKpeIuBaThCs
MOl YTJIOM C OCBIO pHUQIIEHOTO IIHHIApa (puc.4-a).
Bropoe mosoxeHHe - 3TO KOrjia BajJHK YCTAHOBICH C
«3aBaJIOM» U OCH BajiMKa WM IWJIMHJAPA MapajlielbHbI

IpyT apyry (puc.4-6).

b)

Puc.4. Tlonoowcenus Hajicumno20 6aauKa.

Jiii  TEOpeTHYecKOTO aHalIu3a YCTOWIHBOCTH
HE0OXOIMMO BBIOpATh pacueTHYIO cxeMy. [Ipeamaraem
cienyromnias pacdeTHas cxema (puc. 5-a). 3aechb: 1-mo-
BEPXHOCTh pUDUUIMHIpA; 2-phlYar HArPY3KH. YTIPY-
ras 3ajJieNika - ceieNika AJIsl YACPKUBAHUS OCH HaKUM-
HOTO BajMKa, YCTAHOBJICHHAs B pblyare Harpy3ku; 3-
HOXUMHOHW BaJIMK; 4-Harpy3o4yHasi Ipy>KHHa.

HaxxumHO# Banuk noka3aH B ABYX MOJIOKEHUSX -
[ u II. Yron mexny nonoxxenusimu I u Il cuutaem ma-
meiM. [IpencTaBuM pacdeTHYIO CXeMy B CIEAYIOIIEM

Buze (puc. 5-0). 3mecs: C(L1 - Lo) - CHJIa yIIpyrocTu
Harpy304HOH NPYKUHEL; L1 - IUTMHA TIPYKUHEI B TI0JIO-
xennu 1I; L, - mmna npysxuusl B neponavansnom

cocTosHuu; K - %eCTKOCTb YIPYroro mapHUpa.

C(l:-1s)

VYcnoBus PaBHOBECHUA CUCTCMBbI 6y,Z[CT HUMCTb BU:

C(L, —L,)sin ¢ =ke.

nim

C(Ll - Lo) ZLL
L, sing

YpaBHEHME UMEET 1BA PEILCHUS:
1) =0, npn mo6owm 3nauernnn C(L; —L,).

k
2) C(L, - L,) =r'—siff¢- (1)
1

C(li-1o)

bl

Puc.5. Pacuemnas cxema HaxcumHoz2o 8anuxda.

Ha puc.6 npencrasnenst rpaduxu 3aBucumocrteii (1). Beenem 6e3pazmephyro cuiry

5_ClL-L)L,
K

y U OTJIOXKHM €€ 3HA4YCHUA 110 OCU OpAUHAT.
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Puc.6. I'paghux 3asucumocmu 6espazmepnoui cumy Pu yenom ¢.

U3 rpaduka Buauo, uto mpu P <1 ¢ =0, te.
€IMHCTBCHHO BO3MOXKHBIM OYZET BEPTHKAIEHOE MOJI0-

xenue pasHosecus. [lpu P =1, taxxke 6yner Tonsko
BEpTUKAILHOE MOJIOKEHHE paBHOBecHs (Touka 1). [Ipu

P 1 Bo3MoxkHO Kak BepTHKaIbHOE MOJNOKEHHE PAB-
HoBecus cucteMsl (@ = 0), Tak U Apyrue monoKeHUs
pasosecus npu ¢ # 0. Hampumep, mpu P = P1
BO3MOJXKHBI TPH PA3JIMYHBIX IOJ0KEHHUS PaBHOBECHUS
cuctemsl (Touk# 2, 3, 4). Touka 3 cOOTBETCTBYET Bep-
TUKaIbHOMY IIOJIOKEHHIO, & TOUKH 2 U 4 - OTKIIOHEH-
HBIM TOJOKEHHsIM paBHOBecus. M3 rpaduka Taxke
BUIHO, YTO YHCJIO BO3MOXKHBIX ITOJIOKEHUII paBHOBE-
CHSI MOXKET OBITh HEOTPAHUUYEHHO OOJBIIMM (TOYKH 5,

6, 7 pu P=P2, rouku 8, 9, 10 mpu P=Psu
T.1.).

[Nonoxxenus: paBHOBECHS], COOTBETCTBYIOIIIE TOU-
KaM TIepecedeHrsi ABYyX pemieHud (1) HEYCTOHYMBEI

(mpu @ =0 u P =1). Takum o6pasom, no npuseeH-
HBIM (OpMyJIaM MOKHO OIPENETUTh yCTOWINBOE U He-
YCTOHUYMBOE MOJI0KEHUS HAXMMHOTO BaJIMKA U 110 HUM
chenaTh KOPPEKTUPOBKY pPa3BOJOK MEXIy LHIHMH-
JpaMH.
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Abstract

The study of the sorption of iron (I11) ions from aqueous solutions of salts on two types of carbon sorbents
(powdered coals of the brands "OU-A", "UAF" and granular "MEX-O") was carried out. It is established that the
maximum value of adsorption is observed in an acidic environment when using the wood sorbent "OU-A". The
isotherms of the adsorption of iron (111) ions on the studied sorbents from solutions of salts of 1 g/l NaCl, Na;SQ4,
NaNQO;3; were obtained. The textural characteristics of the coals are determined.

AHHOTALUA

[IpoBeneHo u3yueHue copOIwn HOHOB xene3a (111) m3 BoXHBIX pacTBOPOB COJIEH HA IBYX THUIAX YTICPOTHBIX
copbeHTOB (mopomrkoBbie yrimu Mapok «OY-Ay», «Y A®» u rpanymupoBansbiii «MeKC-O»). YcTaHOBIIEHO, 9TO
MaKCHUMaJIbHasA BCIWYHHA az[cop6u1/m Ha6J’HOJ.'[aGTC$[ B KHCJIOH Cpeac Mpr UCIOJIb30BaHUU APECBECHOT'O cop6eHTa
«OY-Ay. [Tony4ensl n3oTepMsbI afcopoumy noHoB xenesa (I11) Ha nccnemyeMprx copOeHTax U3 PacTBOPOB CoJIeH
1 r/n NaCl u 1 r/n NapSO4. OnpenenieHbl TeKCTypHbIE XapaKTePUCTUKH yTIIei.

Keywords: carbon sorbents, iron ions, adsorption.
KuioueBble ciioBa: yriepoaHslie copOeHThl, noubl xenesa (I11), ancopOmms.

Keneszo - gacrto BC’Ipe‘laIOHIHfICH KOMIIOHCHT MPOMBIINIJICHHOCTH (FH,HpOMeTaJ'IJ'IprH‘IGCKOﬁ, TCK-

IMIaXTHBIX BOJ, 0OOPOTHBIX BOJ PsiZia MPOMBIIUICHHBIX
NPEANPUATHH, 3arps3HUTENb ITOJ3EMHBIX W IOBEpX-
HOCTHBIX BOJ. KpaiiHe HexenaTelabHO MOBBIIIEHHOE
COJIEpXKaHNE TaHHOTO 3JIEMEHTA B IIUTHEBOW BOJIE, MU~
HepaJIbHBIX COJISIX, B 0OOPOTHBIX M CTOYHBIX BOJAX, B
TEXHOJIOTHYECKUX PACTBOPAX OOJIBIIMHCTBA OTpacieit

CTHIIbHOHM, OyMaxxHO# u np.) [1]. OYncTKa CTOYHBIX
BOJl PA3MYHBIX MPOMBIIIJIEHHBIX TPOU3BOJCTB B
HACTOsIILEe BpeMsl SIBJISICTCS] OJTHOM U3 aKTyaJIbHBIX 3a-
Jad 3KoJorud. IIpu 3TOM KOHTPONB 3a COOMI0ICHNEM
HOPM MpeAeNIbHO JAOMYyCTUMBIX KOHIIEHTpAlUil HOHOB
TSDKEJIBIX METAIOB B BOJIHBIX PACTBOpPAX MMEET BaXK-
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Hoe 3HaueHue. Hambomee pacrpocTpaHEeHHBIM METO-
JIOM OYHMCTKH CTOYHBIX BOJ| SIBJISICTCSl PEareHTHBIN Me-
TOJ, KOTOPBIN BKJIIOYAIOT HEUTPATU3AIMIO U OCaXK/e-
HHE METAJIOB B BUJIE MX MaJIOPACTBOPUMBIX COEJIMHE-
HUM C mocienyoumM ¢uibTpoBanueM. OmHAKo,
Hannure MuHepanbHbIX conelt (NaCl, NaxSO4, NaNO3
U IIp.) B COCTaB€ IPOMBIIIICHHBIX CTOYHBIX BOJ 3a-
TPYIHSET OYMCTKY W 0€3 MPUMEHEHHs JOIOIHUTENb-
HBIX METOMOB OYHCTKH HCIOIb30BaTh MOIYYCHHBIC B
pe3ynbTaTe Takod 00paboTKM CTOKHM JUIsi cucteM 000-
POTHOTO BOJOCHA0XKEHNUS MpeAnpuaTuil Hemb3s. Copo-
IIMOHHBIA METOJ SIBJISETCS OJJHUM M3 YHUBEPCAJIBHBIX
METOJIOB OYHCTKH BOJl KaK OT OpPTraHWYECKHX MpUMe-
CEH, TaK M OT MOHOB TsDKEJBIX MeTaioB [2, 3]. On-
HaKo, MPU HUCIOJIb30BAHUH JAAHHOTO METOJa COXPaHs-
eTcsi HeoOXOAMMOCTh BBIOOpa copOcHTa, 00Mamaro-
IIEr0 BBICOKOH CENIEKTUBHOCTBIO MO OTHOIICHHIO K
MOHAaM METaJUIOB Ha ()OHE BHICOKUX KOHIIEHTpaNuii co-
neit [4].

B nmanHO#t paboTe OBUIM MPOBEICHBI MCCIEIOBA-
HUS 110 OTIPE/IENIEHUIO BeIMUMHbI copoumu Fe3* na npo-
MBIIIIEHHBIX YIJIEPOJHBIX COPOCHTaX B CTATHYECKOM
peXHME M YCTAHOBJICHO BiMsiHKUE aHHOHOB cojeil Cl,
SO+ Ha cKOpPOCTh MPOTEKAHHUS MPOIIECCA.

B xauecTBe 0OBEKTOB HCCIENIOBAHHS BBIOPAHBI
MOPOIIKOBbIE Y Mapok «OVY-Ay, «YAD» u 3epHe-
HBII yross Mapku «MeKC-O» (mpousBoactso « 9HITO
«Heoprannka»). CopOunoHHBIE WCHBITAHUS TIPOBO-
JJIM B CTATUYECKOM PEXHUME IIPU MMOCTOSHHOM TIepe-
MEIIMBAaHIH PACTBOPA ¢ COPOSHTOM B TEUCHHH OIIpe/ie-
JICHHOTO BpeMeHHU. Jlajee COpOEHT OTHENsANN OTCTau-
BaHWEM M QUIBTPOBAHNEM. AHAIN3 BIMSHUS (POHOBBIX

CoJIell Ha BEJIMYMHY COPOLIMH HOHOB METAJIOB MPOBO-
JIAJIM, UCTIOJNIB3YsI MOJENbHBIC PACTBOpPHI coneit 1 1/1
NaCl u NazSO4. Benuuuny cop6umu (A, Mr/i) onpee-
TS 10 hopMyIie:
Co—Cp)V
MF/F,AI(O p) (1)

m
TAC€ ¢co — HaYaJIbHAsA KOHOEHTpaNus, ¢, — 0OCTaTo4-

Hasl KOHIIEHTpAIMs 3arpsi3HSIONIET0 BEIIeCTBa B pac-
TBOpE WIHN paBHOBECHAsI KOHIIEHTpaIws, V — 00seM 00-
pabaTeiBaeMOro pacTBOpa, m — Macca COpOCHTA.

CopOIrOHHbIC UCTBITAHUS MPOBOIIIN B KHCIION
cpene npu pH = 2,5. Ilpu yBenuuenuu 3HaueHuil pH
coneBbIX pactBopoB (pH >2,5) mporekaer mporiecc
HavaJjla 00pa30BaHUsl MaJOPacCTBOPUMBIX (OPM Hccie-
JIyeMBIX METaJUIOB, KOTOPHIE B Iporecce (QMIbTpanu
3aJIep>KUBAIOTCST Ha (DUIIBTPaX BMECTE C YIIEPOIHBIM
copbenTom. [Ipu 3TOM BO3HHKAIOT TPYAHOCTH B OIIpe-
JICTICHUM UCTUHHOM BEJIMYMHBI COPOLIMU NOHOB MeETal-
JIOB Ha YTJIIEPOTHOM COpPOCHTE.

Konuenrtpanmio Fe* B pactBopax ompenensim
(OTOMETPHYECKIM METOIOM B TPUCYTCTBHH CYIIb-
¢docamummioBol KUCTOTHL. ONTHYECKYHIO IUIOTHOCTD
pacTBOpOB u3Mepsuin Ha crnekrpoporomerpe CO —
2000 Ha giauHe BOJHBI 500 HM.

B pe3ynbTate npoBeeHHBIX 3KCIEPUMEHTATBHBIX
HCCIICAOBAHUNA COPOIIMOHHOTO TIPOIIECCa H3BICUCHUS
uoHoB Fe3* GbLI0 YCTaHOBJIEHO, YTO HA COPOLHOHHYIO
€MKOCTB UCCIIETYEMBIX COPOCHTOB CYIIECTBECHHOE BITH-
SIHUE OKa3bIBaET HAJIMUUE B PAaCTBOPE aHHOHOB COJIEH
(puc. 1-2).

O T T
0 10

20 3
cp, MI/1

40 50 60

Puc. 1. Hzomepmol aocopbyuu uonos Fe** uz pacmeopa 12/n NaCl na copbenmax:
1-VA®, 2 - 0V-4, 3 - MeKC-O

25 -
3 2
/
1
5
O T T T T 1
0 10 20 30 40 50
Ccp, MI/n

Puc. 2. Uzomepmoi adcopbyuu uonos Fe3* uz pacmeopa 12/n NazSOu na copbenmax:

1-VA®D, 2-0V-4, 3 - MEKC-O
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YcTaHOBIIEHO, YTO B 00JaCTH HU3KHUX PABHOBEC-
HBIX KOHIEHTpanuii nouos xene3a (III) mo 2 mr/m B
pacTBOpax coJieil M30TepMbl aJcopOIMK Ha MOPOILKO-
BoM copbenre «OY-A» mapajuienbHbl OCH OpAWHAT,
YTO MO3BOJIAET OTHECTH MX K TUny H mno knaccuduka-
i ['unbca. JlaHHBIN THI M30TepM HAOJIONACTCS B
cilydae crnenu(puyeckoro B3auMoJIeHCTBHS HOHA C TO-
BEPXHOCTHBIMH ()YHKIIMOHATBHBIMH TPYIIIAMH COp-
OeHra.

IIpu yBelMYEeHMH KOHIEHTpalMu HoHOB Fe** B
pacTBopax XJopuaa U cyiab(ara HATPUSI BEIUIHUHA aJl-
copbumu Ha copbente «OY-A» npakTHIEeCKH HE MCHS-
€TCsI, YTO CBHICTEIBCTBYET O HACHIIIICHNH aICOPOCHTA.

[TomHoro wacemmenus aacopbenta «MEKC-O»
Fe®* ciemyer oxupaTh IpU JOCTHKEHHH GOJiee BBICO-
KHX PAaBHOBECHBIX KOHIICHTPAIUH, YTO MO3BOJIICT ClIe-
JIaTh BBIBOJ O TEPCICKTHBHOCTH €r0 HCIIOJIb30BAHUS
Juts u3BnedeHus nonos xenesa (I11) uz pacteopos co-
niel mpu 6oJiee BRICOKHX KOHIICHTparusax (> 20 mr/m).
JlaHHBIC pE3yIbTaThl MOXHO CBS3aTh C OOJBIIUM 3HA-
4eHreM cyMMapHoro oosema mop (1,06 cm®/r) mo cpas-
HeHHIO ¢ yrisiMa Mapok «YA®» u «OY-A» (0,75
cm®/r) (Tabmuma 1).

Ta6nua 1
TeKCTypHBIC XapaKTePUCTUKU HCCICTYEMBIX COPOCHTOB
Sample Syzh VE; VMI/Iq DMe,
M2/T cMé/r cMé/r HM
OV-A 557 0.423 0.273 3.78
YAD 496 0.363 0.228 3.64
MeKC-O 1220 0.695 0.645 3.96

Jng XapakTEepUCTUKU MOPUCTOM CTPYKTYphI aj-
copOeHTa OBLIH TOJYYCHBI U30TEPMBI aICOPOIMHU-TIe-
cop6iuu azota rmpu 77 K ¢ ucrnonb3oBanueM 00bEMHO-
MeTprdeckoro mpubopa Nova 1200e (Quantachrome,
CIIIA). ITepen peructpanueii ©30TepM aacopouun 00-
pasubl nmoasepranu aktupanuu npu 200°C mpu ocra-
ToyHOM AaBiennu 1073 MM.pT. CT B TeUeHue 4 4.

VY nenpHas mI0maab MOBEPXHOCTH (Sy;) 00pa3ioB
Obima paccunrana merogoM BET. O0beM MuKpomop
(Vi) onpenensuiu mo ypasHenuto Jlyoununa-Pamyim-
keBuua. Juamerp mesomnopsl (Dye) - merogom Bap-
petrta—xoitHepa—XaJieH bl IO BETBU JECOPOIIMU U30-
Tepmbl. Q61 00beM MUKPO- U Me3orop (V) ObLI Mmo-
JIy4eH IpU OTHOCUTEIbHOM JaBneHun 0,995.

CremyeT OTMETHTh HU3KHE 3HAYCHHS COpPOIMOH-
HOM €MKOCTH YTJI€pOAHOIro MaTepuana Mapku «Y ADy,
YTO, IO-BUIUMOMY, CBSI3aHO C MEHBIIIHM COJICPKAHIEM
KHCJIOTHBIX TPYIII pa3IMYHOrO cocTaBa. KommdecTBo
MOBEPXHOCTHBIX KHUCIOPOJCOACPIKAIIAX TPYI OBLIO
OTIPEIeNICHO TI0 YIPOIIEHHONH METOANKE KHCIOTHO-0C-
HOBHOT'O TUTpOBaHUs Mo metoAy boama [5]. Kommue-
CTBO IMOBEPXHOCTHBIX (DYHKIIMOHAIBHBIX TPYII KHC-
JIOTHOTO THUIIa Ha MOBEPXHOCTH YIJIEPOJHBIX COPOCH-
TOB OTPEJEIISUIN UCXOAS U3 MPEIIONIONKEHUS, YTO TIPU
B3aUMOJICHICTBUM C PAacTBOPOM THJIPOKCHJA HATPUS
HEUTpanu3yrTcs KapOOKCUIbHbIE, (PeHOIBHBIE U JIaK-
TOHHBIC TPYTIIIEL, & C PACTBOPOM COJISTHOM KHCJIOTHI B3a-
UMOJICHCTBYIOT OCHOBHBIC TPYIIITHL.

Takum 06pa3om, COpOIIMOHHBIE CBOWCTBA aKTHB-
HBIX YTJICH B 3HAYUTEIIEHOM CTEIICHU 3aBHCAT OT XapakK-
Tepa MOPHUCTON CTPYKTYPHI, AKTUBHBIX YTIICH, HOHHOTO
cocTaBa Cpelpl, a TaKXKe HaJUYUS IMTOBEPXHOCTHBIX
(hYHKIIMOHAIBHBIX TPYIIIL.

Paboma svinonnena npu gpunancosoui noodepoicke
Poccutickozo  xumuxo-mexnonozuueckozo yHueepcu-
mema umenu J{. U. Menoeneesa (npoexm 3-2020-003).
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The results of studies of the reactive capacity of the soil base of a gravity-type quay-wall on the basis of the
method developed for calculating the “structure - soil base” system are considered. The method proposed allows
determining the reactive capacity of the soil base in conditions of mixed stress state model (limit and sublimit
stress state of the soil base) under and around of the base of the foundation structure in a wide range of loads of
lateral earth pressure. The transformation of limit and sublimit stress state zones of the soil base on the basis of
numerical modeling is presented which shows an increase of the sizes of limit stress state and a decrease of the

sizes of sublimit stress state.

Keywords: the reactive capacity, gravity-type quay wall, numerical modeling, limit and sublimit stress-strain

states, lateral earth pressure, the soil base.

Introduction. Gravity-type quay-walls are the
most common type of walls used for harbor berths. Re-
liability of the soil bases is one of the main factors in
the design and the reconstruction of gravity-type quay-
walls. Maritime transport development considerate the
task of cargo complexes modernization and change
their specialization including change of their operating
condition. Thus, the studies of the reactive capacity of
the soil base of a gravity-type quay-wall are importance
and up-to-date.

The limit loads produced an effect on gravity-type
quay-walls are of interest in the design or reconstruc-
tion of mentioned structures. It should be noted that the
increase limit loads cause the loss of the reactive capac-
ity of the soil base under the base of the foundation
structure. Most often disturbance of stability of the soil
base leads to a large settlement, to the rise from under
the foundation and to the displacement of the structure.
Significant displacement is dangerous for most of the
aforementioned structures. Therefore, it is important to
determine the maximum possible load on the soil base
that won’t disturb its stability.

Purpose of the study: to present the study’s re-
sults of the reactive capacity of the soil base of gravity-
type quay-wall on the basis of developed calculation
method “structure — soil base” system [1] taking into
consideration features work of the structure and soil
backfill. The method proposed determines the reactive
capacity of the soil base in the conditions of mixed
stress state model. The model considers limit and sub-
limit stress state of the soil base under and around the
foundation structure.

Research results. Calculation model of the
“structure — soil base” system has been developed and
numerical modeling has been performed in a wide
range of loads of soil backfill pressure for studying of
the system considered.

Occurrence issues of limit state zones of the soil
base, determination of limit load causing their for-
mation under the base of the foundation structure and
influence of considered factors on the work of the
“structure — soil base” system have been discussed ear-
lier by authors: M.V. Malyshev [2], P.l. Yakovlev [3],
S.G. Kushner [4].

Currently, methods of calculation of the soil bases
which are used in the design of berth structures don’t
take into consideration the presence and the transfor-
mation of the limit and sublimit stress state zones. Ex-
perimental studies conducted by Y.K. Zaretsky [5]
have shown that the reactive capacity of the soil base
depends not only on the strength properties of the soil
base but also on the parameters which describe its be-
havior in sublimit stress state.

The calculation method of the reactive capacity of
the soil base has been developed. It is based on the the-
ory of the limit stress state. The method is different
from other methods by the presence of two zones of soil
stress state (limit and sublimit) in the soil base of the
structure and by considering of the friction on the con-
tact of rigid foundation structure and the soil base. The
scheme of calculation of the reactive capacity of the soil
base is shown in Fig. 1.

The model proposed of the interaction of a grav-
ity-type quay wall with the soil base is based on the fol-
lowing presupposition:

1. The soil base interacting with the base of the
foundation structure includes zones of limit and sub-
limit stress state.

2. The boundary of limit and sublimit stress state
zones of the soil base (the width be of the contact zone
of the soil base which is in limit stress state) is deter-
mined according to recommendations [1] and can be
got from the expression
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b E-05-B-(f +f)
‘ 2-(frr—f)

np

)

b, - the width of the contact zone of the soil base

interacting with the base of the foundation structure in
limit stress state;

B - the width of the base of the foundation struc-
ture interacting with the soil base;

mp

f"P - the intensity of the friction forces on the
contact of the base of the foundation structure and the
soil base within the width of limit stress state zone;

f - the intensity of the friction forces on the con-

tact of the base of the structure and the soil base within
the width of the sublimit stress state zone;

B

E - the resultant of lateral earth pressure (depends
on an uniformly distributed load of intensity q). It is de-

fined as the vector sum of two components: limit Eg

and sublimit E’, according to the recommendations
[6] and may be expressed as

/2
E=|E2+E'2+2-E,-E'-cos(5, —5')]l @

3. Limit component of the reactive capacity of the
soil base Ne. It conforms to the force acting within the

width b, of limit stress state zone. Sublimit component
of the reactive capacity N'. It conforms to the force act-
ing within the width B-D, of sublimit stress state zone
(see fig. 1).
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Fig. 1. The sliding surface and the outlines of limit and sublimit stress state
zones of the soil base

4. The components’ deflection angles N, and N'

and the resultants of reactive pressure of the soil base
along the sliding surface from the normal to the bound-
ary of this surface are accepted for limit stress state
zone 591 @, and for sublimit stress state zone accord-

antlyé", gol. It should be noted that the angle @' is de-
termined according to the recommendations [6] and
may be expressed in form ¢’ = @, + n(go— (po) .

Based on the design scheme (see Fig. 1) it can be
obtained followed characteristics:

and O,
tgo'=E /G and tgd, =E,/G, where E,,G,

- the angels 5 determine as

and E',G‘ horizontal and vertical components of the

resultants N, and N' accordingly in the range of

limit and sublimit stress state zones;
- the parameter n is depended on the sizes of limit
and sublimit stress states zones of the soil base and is

determined by the ratio N =V, /V where V, - the
volume of the area of the soil base being in limit stress

state; V - volume of whole soil mass interacting with
the base of the foundation structure. V, and V' can be

determined from geometrical consideration of the de-
sign scheme;

- the angle ¢, conforms to the earth pressure at
rest and can be taken according to the recommendations

[71.

5. The resultant of the reactive capacity of the soil
base N can be determined for each current deformed
state of the structure as the vector sum of two compo-

nents: limit N g acting within the wide b, and sublimit
N’ acting within the wide B-b, In this case, the result-

ant of the reactive capacity of the soil base N can be
expressed by the equation

N =[N2+N2+2-N,-N-cos(s, -&)]'* @)

6. The cohesive soil characterized by specific co-
hesion ¢ can be taken into consideration by loading of
an uniformly distributed load acting downward on the
top surface of the sol backfill. The intensity of the load

within limit stress state N, = C/tg¢, and the intensity
of the load within sublimit stress state n'=c/tge’ as

shown in fig. 1.
The resultants of uniformly distributed loads in the

first case G and in the second case G¢ . It should
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considerate the increment of the cohesive pressure An
on the boundary of limit and sublimit stress state zones
which  can be calculated as  follows:

An=c-ctg(p'-,).
The balance conditions of limit and sublimit strain
stress zones of the soil base are considered consistently

for determination of limit Ng and sublimit N' reactive

capacity of the soil base. In this case, it considers force
interaction of the aforementioned zones.

Some results of numerical modeling of the “struc-
ture — soil base” system are considered. It should be
emphasized that there are two phases of the interaction
of gravity-type quay wall and the soil backfill: the
phase of structure construction which includes the pro-
cess of formation of the soil backfill; the phase of oper-
ation when an uniformly distributed load q effects on
the structure. The paper studies the second phase of the
interaction of gravity-type quay wall and the soil back-

fill. In this case, soil backfill lateral pressure will in-
crease depending on the loading and the increase of an
uniformly distributed load g.

The increase load q leads to the growth of the re-
active capacity of the soil base (due to the appearance
and development of limit stress zones in the soil base).
This process can be continued while limit reactive ca-
pacity in the soil base won’t be reached. Further in-
crease of the external load may lead to loss of the struc-
ture stability due to the exhaustion of the bearing ca-
pacity of soil base.

The growth of an uniformly distributed load g
leads to the increase of active earth pressure of the soil
backfill and to the transformation of the areas of limit
and sublimit stress states of the soil base. The transfor-
mation leads to the increase of the area of limit stress
state and to the decrease of the area of sublimit stress
state. An example of the transformation of considered
zones as a result of the increase of the load q is given in
fig. 2.
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Fig. 2 The transformation of limit and sublimit stress state zones of the soil base:
1’ — the boundary of sublimit strain stress zone in the case of the achievements of active pressure which leads to
formation of limit strain stress zone 1;
2,2’ 3,3’ 4, 4°— the boundaries of limit and sublimit stress state zone of the soil
base as a result of the increase of the load g;
5 — the boundary of the soil mass in case of achievements of limit reactive
capacity of the soil base

At the time of the transformation of the boundaries
of limit stress state of the soil base 1, 2, 3 and 4 fall
down remaining parallel due to the constancy of the an-
gle Ve. The boundaries pointed pass through the points
of the contact surface of the base of the foundation
structure within the width by, by, bs and b4 The bound-
aries of limit stress state of the soil base 1, 2, 3and 4 in
the area located behind the foundation structure fall
down remaining parallel due to the constancy of the an-
gle 45 °- pel2.

The boundaries of limit stress state of the soil base
1, 2, 3and 4 in the intermediate area (Prandtl zone) fall
down due to the constancy of the angle e (Ge is the
angle of the logarithmic spiral of considered area). At
the same time the boundaries of sublimit stress state 1
', 2", 3 'and 4' under the base of the foundation structure

change the slope to the horizon from angle V1' to VZ'

V3 and , asaresult of the increase of active pressure

in the range from E, to E,,.

The boundaries of sublimit stress state 1', 2', 3' and
4" in the area located behind the foundation structure
change the slope to the horizon from angle 45°- ¢1’/2
t0 45°- 92°/2; 45°- @3°/2; 45°- @4’/2 in accordance with
considered range of active pressure. The boundaries of
sublimit stress state 1', 2', 3 'and 4' in the intermediate
area change the angle from 0;" to 02, 035, 04. Pointed
boundaries are drowned by a logarithmic spiral as
shown in fig. 2.

It should be noted that the growth of an uniformly
distributed load q at the time of the formation of sub-
limit stress state zones reduces the sizes of sublimit
stress state and changes the boundaries outline of the
sliding surfaces. This process continues until the width
of limit stress state zone won’t reach of the value B.
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CONCLUSIONS

The most important factor affecting on the assess-
ment of the reactive capacity of the soil bases of grav-
ity-type quay walls and on the determination of work
of the “structure- soil base” system is lateral soil pres-
sure. Thus, the study of the reactive capacity of the soil
base on the basis of the calculation model proposed of
the “structure-soil base” system is an important task.
The findings of studies can be used in the design and
the construction of considered structures and so for the
analysis of the technical condition of the operation
structures including rigid retaining walls.
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A major advantage of ozonation over traditional thermal and chemical disinfection methods is that it is an
effective, modern, and efficient means of dry, low-temperature ripening chamber treatment. The disinfecting ef-
fects of ozone on cheese ripening chambers ensure the necessary sanitary and hygienic conditions of air microflora.

Keywords: ozonation, disinfection of cheese ripening chambers, ozone in cheese technology, cheese storage,
Penicillium, Cladosporium and Aspergillus molds in cheese production.

Ozonation is a modern and efficient method of dry
low-temperature treatment for technological equip-
ment, production premises and raw materials at food
industry enterprises. Ozone is able to provide high-ef-
ficiency sanitary treatment and to destroy even those
microorganisms that are resistant to chlorine, due to its
strong disinfectant properties.

Ozone disinfection is simple and cost effective.
The simplicity of the method lies in the fact that ozone
is generated directly from the air, no additional reagents
are required to obtain ozone. Ozone is synthesized from
oxygen within a few seconds and quickly destroys mi-
croorganisms, 300-3000 times faster than disinfectants,
ultraviolet lamps and chlorine-containing chemicals.
(1

Ozonation can be called one of the most cost-ef-
fective disinfection methods. For disinfection, only an
ozonizer is needed, which will be used repeatedly in the

future. This technology does not require the use of wa-
ter, consumes less electricity, results are quickly
achieved, environment friendly method and does not
require any special reagents or other means — all men-
tioned above shows the economic feasibility of using
ozonation.

Ozonation is an eco-friendly disinfection method
for both people and the environment, because decom-
poses into harmless oxygen and water within a short
time. After airing, the rooms become absolutely clean
and harmless to people. Chemical disinfectants, unlike
ozone, do not destroy all bacteria and viruses, not all
have sporicidal activity, and the reagent is also able to
remain on the surface after treatment.

The dairy industry uses ozone for processing
cheeses, specifically for sterilizing cheese ripening
chambers. [2]
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Cheese ripening is a crucial process for acquiring
the distinct organoleptic properties of a particular vari-
ety. The treatment of cheese during maturation has a
significant impact on its microbiological and biochem-
ical changes, as well as its organoleptic characteristics.
During this stage, the most important measures are to
keep temperature, humidity, and air exchange condi-
tions adequate and preventing the development of path-
ogenic microflora. As a part of the preparation process
for cheese ripening, the premises must be carefully dis-
infected and maintained in a clean and hygienic state.

Cheese maturation is greatly influenced by the en-
vironment in which it is prepared. All cheese ripening
rooms are humid and warm with no natural light, which
makes it easier for mold to grow. The cheese chambers
are ozonized before loading to protect them against
mold growth.

Most of the mold in ripening chambers is of the
genera Penicillium, Cladosporium, and Aspergillus,
which together comprise 89.9% of all molds. The data
showed the most commonly isolated Penicillium spe-
cies and Aspergillus species were P. brevicompactum,
P. aurantiogriseum, and A. versicolor. [3]

In ongoing studies, the cheese ripening rooms
were ozonized, and the effectiveness of this treatment
was assessed by sampling weekly throughout a 3-
month period. The results obtained show that the ozone
treatment disinfects the air form, but does not affect the
viable form on the surfaces of the cheeses. It was only
by wiping the surfaces with a commercial disinfectant
that the viable load on the cheese surface was reduced.
To improve the overall hygiene in the maturation room,
a combination of cleaning modes - ozonation and
chemical disinfection is recommended. [4]

Ozone has been used in cheese making in the
United States since the 1940s. To prevent mold growth
in the cheese ripening chamber, low ozone concentra-
tions were used. Treatment with high and low ozone
concentrations reduced the number of spores by 94%
and 88%, respectively. As a result of the ozone treat-
ment, no taste or odor defects were identified. [5]

Researchers have studied the preservation of Rus-
sian and Swiss cheeses using the refrigeration mode
with air ozonation (2-4 ° C and 85-90% RH). A peri-
odic treatment with ozone (2.5-3.5 ppm) for four hours
every 2-3 days prevented the growth of mold on both
types of cheese and packaging materials for at least four
months without affecting the sensory properties or
chemical composition of the cheeses. As another test,
cheese that was matured at 10 ppm of ozone had an ex-
tended shelf life of 11 weeks. [6]

The microbiological parameters of Brazilian Mi-
nas Frescal cheese, which was treated with ozonated
water (2 mg / 1) for 1-2 minutes, were monitored
throughout its storage in an ozonated water chamber.
Ozonation reduced the initial values of total aerobic
mesophils, lactic acid bacteria, yeast and their forms.
Physicochemical properties of the cheese samples
treated with ozone did not change. [7]

During the production of mozzarella cheese,
ozone treatment was tested for its effectiveness for re-
ducing bacterial contamination. In the laboratory,
ozone failed to disinfect the surfaces of the cheese

(though it does disinfect the air microflora in the cham-
ber perfectly):

Previously, the mozzarella samples were contam-
inated with 107 CFU / g Pseudomonas spp., the cheese
was disinfected in 2 ways:

(1) Samples were immediately treated with ozo-
nized water containing 2 mg / L ozone

(2) Samples were treated with ozonized water, 2-
10 mg/ L for 60 min, and then with gaseous ozone (10-
301g/L)forupto2h.[8]

Result — The cheese samples in (2) case are char-
acterized by a lower number of microbes compared to
untreated cheese. Thus, ozone treatment of tap water,
used at various stages of mozzarella cheese making, im-
proves the microbiological quality of the finished prod-
uct, thereby increasing its shelf life.

Mold can grow well in the cheese ripening cham-
bers because of their environment. If the camera is not
properly disinfected, it may be contaminated with mold
spores. Ozonation is an effective method for inactivat-
ing spores, both during cheese ripening and during stor-
age (6). Ozone concentrations of approximately 0.05
ppm and 5 ppm in the air are inactivated by 80-90% and
99% of spores without negatively affecting the organo-
leptic properties of the cheese.

In 2003, the following experiment was carried out:
the cheese ripening chamber was ozonized for 20
weeks, and the effectiveness of the procedure was mon-
itored weekly — microbiological parameters were
measured both in the air of the chamber and on the sur-
faces of the cheeses. Ozone gas has been proven to be
very effective in reducing the total nhumber of mold
spores in the air, while it has not been possible to reduce
the number of spores on the surface of cheeses. It has
been concluded that gaseous ozonation may not elimi-
nate the spores already present on the surface of the
cheese entering the ripening chamber, but it may pre-
vent the deposition of spores from the air during the
ripening process. [9]

A study by Lanita and da Silva (2008) showed that
60 days of ozonation in a Parmesan-type ripening
chamber reduced the amount of yeast and mold in the
air by 63%.

A universal deodorizing and disinfecting agent,
ozone has a powerful antimicrobial effect against a
wide range of bacterial pathogens. It is also environ-
mentally friendly, safe and the cheapest agent availa-
ble.

As demonstrated above, ozone is a powerful dis-
infectant that can be used widely in cheese ripening
chambers and is capable of preventing both food poi-
soning and bacterial infections. Managing the transition
from conventional disinfectant production to ozone re-
quires in-depth study, including determining the opti-
mal ozone dose, contact time, and specific effects of
ozonation on the maturity of cheese.
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