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SUMMARY
The study aims to provide complete descriptive information about mushroom species of the genus Microporus

P.Beauv., its distribution and species composition in Son Tra Nature Reserve, Da Nang, Vietnam. The research
focused on documenting their taxonomy, morphology, habitat, and uses. The methodology involved collecting
mushroom specimens from Son Tra and analyzing their anatomical and morphological characteristics and
ecological preferences. The results revealed the presence of four Microporus mushroom species in the reserve.
Microporus xanthopus exhibited a funnel-shaped fruiting body with a dark brown or sepia upper surface and
prominent veins. Microporus affinis displayed a fan-shaped fruiting body with a brown to dark brown upper
surface and distinct concentric bands. Microporus sp. represented an unidentified species with a fan-shaped
fruiting body, tawny to yellowish-brown upper surface, and distinctive concentric rings. Microporus vernicipes
had a funnel-shaped fruiting body, yellowish-brown to tawny upper surface, and darker concentric circles. These
mushrooms were primarily found on decaying wood and had no significant medicinal or economic value. They
were commonly used for interior decoration. The study recommends further research and classification of other

mushroom species in the Son Tra to enhance the understanding of the fungal ecosystem in the area.
Keywords: Da Nang, distribution map, Genus Microporus P.Beauv., mushroom, Nature Reserve Son Tra.

1.  Introduction

1. The Son Tra Nature Reserve is a region with
high biodiversity within Vietnam, hosting a multitude
of animal and plant species. The climate in Son Tra is
characterized by two main seasons: the dry and rainy
seasons. Here is home to approximately 20 perennial or
seasonal streams, the two largest being Da Stream and
Heo Stream, surrounded by dense evergreen forests.
These environmental characteristics create favorable
temperature and humidity conditions for the growth
and development of organisms. Consequently, the
vegetation in Son Tra is rich and diverse, providing an
ideal natural habitat for large fungi to thrive. As a
result, the fungal community in this area exhibits a
remarkable diversity in species composition, with a
significant number of individuals of each species [1].

Alongside other kingdoms such as animals, plants,
and prokaryotic organisms (bacteria, algae, etc.), fungi
hold significant importance in human life as they play

practical roles in terms of economy, science, and
participation in natural material and energy cycles [2-
4]. However, there is limited research on the Son Tra
Nature Reserve macrofungal community. Therefore, to
address the need to understand the distribution of major
fungal species within the Son Tra Nature Reserve, the
research team conducted a systematic survey along the
transects of three sub-regions within Son Tra. Within
the study area, several large fungal species belong to
Microporus P.Beauv. [5, 6] were consistently
encountered at high frequencies and are predicted to be
endemic species of the Son Tra Nature Reserve. This
study will provide essential knowledge, informative
insights, and scientific value regarding the Son Tra
Nature Reserve's distribution and morphological
description of selected endemic fungal species.
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2. Material and methods

Study area

The Son Tra Peninsula is located in the
northeastern part of Da Nang city, Vietnam, covering
an area of 4,370 hectares. It was designated as the Son
Tra Nature Reserve in 1977.The Son Tra Peninsula
serves as a green lung that preserves a clean
environment for the city of Da Nang and a rich source
of water resources. It is home to a well-developed
system of forest vegetation and wildlife [1].

The geographical coordinates of the peninsula
range from 108012'45" to 108020'40" east longitude
and 16005'50" to 16009'06" north latitude. It extends
east-west with a mountainous length of 13 kilometers
and a width ranging from 1.5 km to 5 km. The peninsula
has a circumference of approximately 60 kilometers,
with three-quarters of its area adjacent to the sea. The
average elevation is 350 meters, with the highest point
being the Oc Peak at 696 meters, followed by the
Truyen Hinh Peak at 647 meters and the Qua Cau Peak
at 621 meters [1].
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Sampling

The Son Tra Peninsula encompasses nearly 4,000
hectares of forested area and serves as a transitional
zone between two representative ecosystems of
Vietnam's North and South regions. The peninsula
features a diverse range of flora and fauna. Its terrain
varies in elevation from 100 m to 696 m above sea
level. Son Tra comprises three main mountain peaks,
which are divided into three subzones based on
ecological characteristics and management purposes:
62, 63, and 64. Each subzone represents a unique
habitat type and may exhibit vegetation, topography,
and biodiversity variations. The investigation and
sample collection process were conducted within these
three subzones (Figure 1) [1].

The sampling period was divided into five phases,
from May 2022 to August 2023. A total of 212
mushroom samples were collected from 15 sampling
points. The collected mushroom samples are currently
preserved and stored at room temperature before
analysis [7].
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Figure 1. Subzone Map of Son Tra Nature Reserve

The methods for collecting, recording,
photographing mushroom samples in their natural
habitat, preservation, handling, and creating a
mushroom sample collection were based on the
techniques proposed by Singer Rolf (1986) [8] and
Trinh Tam Kiet (2011, 2012, 2013) [9-11].
Morphological analysis was conducted using the
methodology developed by Heinrich Dérfelt and Erika
Ruske (2014) [12].

The analysis of the microscopic structure is carried
out through several steps, including preparation of
microscopic slides, observation, and analysis of the
microscopic structure. In cases where a clear view of

the fiber structure, cell arrangement, spores, hyphae,
basidia, or other cellular components is required, the
mushroom samples are analyzed using a scanning
electron microscope (SEM) with high magnification.
After sample preparation, fixation, and coating, we
examined and captured images using Japan's JSM -
5410LV scanning electron microscope [13].

The process of determining the scientific name,
classification, and arrangement of mushrooms
according to the taxonomic system (taxa) is typically
conducted based on reference sources such as books,
scientific papers, and fungal classification databases.
One commonly used reference is the "Dictionary of the
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Fungi" authored by David L. Hawksworth and
colleagues [2]. This process entails a thorough analysis
of mushrooms' morphological, taxonomic, and
biological characteristics, encompassing features such
as the structure of the fruiting body, color, shape, size,
reproductive organs, and microbiological traits. By
comparing and cross-referencing information on
previously described species, newly discovered
mushrooms can be classified and assigned a scientific
name. Interviews and surveys are conducted to
ascertain mushrooms' local names and practical value

(e.g., edibility and medicinal
individuals with  expertise
mushrooms participate in providing information
regarding local names and traditional uses of
mushroom species within the specific region [13].

To determine the occurrence rate using the
formula C (%) = (A/B) x 100, where C represents the
occurrence rate or frequency, A represents the number
of encountered species, and B represents the number of
sampling locations within the area [13] (Table 1).

properties). Local
and knowledge of

Table 1

Occurrence rate

Value of C (%) Occurrence rate
C <25% considered rare
25% < C < 50% considered uncommon
50% < C < 75% considered common
C >75% considered abundant

3. Results and discussion

The Son Tra Peninsula consists of three main soil
complexes: brownish-yellow mountain soil, brownish-
yellow hill soil, and sandy coastal soil. The
predominant soil type is brownish-yellow ferritic soil,
characterized by low mechanical strength and poor
water retention capacity. The peninsula's tropical
maritime climate has an average annual heat of 8700°C-
9362°C and an average annual heat of 24°C-35°C. The
total sunshine hours per year range from 1800 to 2000
hours. Here, the dry season lasts from January to July,
while the rainy season extends from August to
December. The average monthly rainfall is around
161.4 mm, with October being the wettest month, with
an average rainfall of 454 mm. Approximately 95% of
the annual rainfall occurs during the rainy season,
resulting in relatively high humidity. The high humidity
and dense evergreen forest cover create favorable
conditions for growing large mushroom species in this
area.

Among the 212 mushroom samples collected at
Son Tra Mountain, Da Nang City, we identified four

species with the highest occurrence rates (over 80%)
(Figure 2) that exhibited characteristics consistent with
the small tube mushroom genus Microporus P.Beauv.
(1805) [2, 14, 15]. The small tube mushroom genus
Microporus P.Beauv. (1805) [16] comprises wood-
inhabiting fungi with a smooth tube hymenophore and
very small size. They are primarily distributed in
tropical regions, with approximately 12 species
worldwide. These mushrooms typically grow in
clusters on decaying wood of trees and fallen branches
within forests. They have durable woody-fleshed
fruiting bodies that can persist for a long and possess
attractive colors, making them commonly used for
interior decoration [14, 16]. Through a meticulous
analysis of morphological characteristics,
classification, and biology of the mushrooms, including
features such as fruiting body structure, color, shape,
size, reproductive organs, and microscopic anatomical
traits [17-19], four species belonging to the Microporus
P.Beauv. genus were identified: Microporus xanthopus
Fr., Microporus sp., Microporus affinis Lloyd., and
Microporus vernicipes (berk.) O.Kuntze (Table 2).

Table 2
List of mushroom species belonging to the genus Microporus P.Beauv. in Son Tra Nature Reserve
No Order Family Genus Binomial name Color
1 Microporus xanthopus Fr.
2 . Microporus affinis Lloyd.
Polyporaceae | Microporus -
3 Polyporales Microporus sp.
Corda P.Beauv. - —
Microporus vernicipes (berk.)
4
O.Kuntze
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Figure 2. Elevation distribution and occurrence frequency of species belonging to the genus Microporus
P.Beauv. in Son Tra Nature Reserve.

In particular, among the four species belonging to
the genus Microporus P.Beauv., Microporus xanthopus
Fr. has a 100% occurrence rate (Figure 2), meaning it
is found at every sampling point. The research results
indicate that the genus Microporus P.Beauv. is endemic
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to the Son Tra Peninsula. These four species are
commonly found at elevations ranging from 350 m to
450 m (Figure 2), and their distribution map is depicted
in Figure 3.
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Figure 3. Distribution map of species belonging to the genus Microporus P.Beauv. in Son Tra Nature Reserve.

The distribution map shows that Microporus
xanthopus Fr. is the dominant species and commonly
occurs at 15 sampling points. The morphological
characteristics of the four mushroom species belonging
to the genus Microporus P.Beauv. in Son Tra Nature
Reserve are described in detail as follows:

Microporus xanthopus Fr. The fruiting body is
funnel-shaped, with the upper surface of the cap being
dark brown or sepia color, with prominent veins. The
cap diameter ranges from 5 cm to 20 cm, with a 0.5 cm
to 1 cm thickness. The size of the fruiting body in this
region is much larger than the description by Trinh Tam
Kiet (2011) [9] (only 2 cm to 12 cm), indicating that

this mushroom thrives well in the Son Tra area. It grows
centrifugally, with the stem emerging first from the
middle of the cap and having a darker color, while the
outer part that develops later is lighter in color. The
young mushroom is earthy brown, and as it matures, the
cap becomes darker, resembling the color of sepia. The
edge of the mushroom cap is smooth or shallowly
lobed. Hymenophores are smooth tubules, counted 7-
11 tubes/mm, ivory-white tube mouths 0.1 mm to 0.2
mm thick. The stalk is centrally attached, occasionally
off-center, measuring 1 cm to 4 cm in length and 2 mm
to 5 mm in thickness. It has a solid flesh, and the basal
part often widens, displaying a light yellow color. The
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mushrooms grow individually or in small clusters on
decaying wood, fallen branches, or fallen trees in the
forest. They can be found throughout the year on Son
Tra Mountain along the surveyed routes, usually at
elevations 349.7 m and above. This mushroom is a
wood-decaying tropical species. It is commonly used
for interior decoration, but no documentation has been
found regarding its medicinal or economic value
(Figure 4).

The attractive fruiting bodies of this mushroom
species are often found on decaying wood in tropical
regions. They are particularly common on fallen
branches but can also be found on trees with partially
dead wood. The attached disc portion is usually yellow.
The funnels can reach a diameter of up to 9 cm, with
distinct bands of various shades of brown and cream on
the inner surface. The lower surface is whitish to light
brown and is covered with numerous small pores,
earning it the common name “polypore”.

B

Figure 4. Microporus xanthopus Fr.: A, Upper surface; B, Lower surface
Microporus affinis (Blume & Nees: Fr.).

Microporus affinis (Blume & Nees: Fr.). The
fruiting body of Microporus affinis has a fan-shaped
structure, with the upper surface of the cap ranging
from brown to occasionally dark brown, featuring
darker concentric bands. The cap has a diameter of 4
cm to 12 cm and a thickness of 0.2 cm to 0.6 cm. It has
numerous small tubes, with 8-11 tubes per mm. The
tube mouths are ivory-white and have a thickness
ranging from 0.2 mm to 0.3 mm. The stem can be
present or absent, and when present, it is eccentrically
attached, measuring 0.5 cm to 1.2 cm in length and has
solid flesh. This fruiting body is relatively larger than
the description provided by Trinh Tam Kiet (2011) [9]
(cap diameter of (1)2-4 x (2)3-6 cm, thickness of 1

mm), but the stem length is longer at 1 cm to 2.5 cm.
The mountainous region where these mushrooms are
found is not exceptionally high but is characteristic of
a tropical environment, which is conducive to the
growth of Microporus species as they are tropical
wood-decaying fungi. These mushrooms grow
individually or in small clusters on decaying tree
trunks. They can be found year-round on Son Tra
Mountain, with an occurrence rate of 80% at an average
elevation of 432.4 meters. Microporus affinis is a
tropical wood-decaying fungus. It is primarily used as
a decorative mushroom, and no available literature
regarding its medicinal or economic value (Figure 5).

Figure 5. Microporus affinis (Blume & Nees: Fr.): A, Upper surface; B, Lower surface.
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Microporus sp. The fruiting body has a fan-
shaped morphology, with the upper surface of the cap
exhibiting a tawny color near the base and gradually
transitioning to a lighter yellowish-brown hue towards
the margin. It features distinct concentric rings and has
a cap diameter ranging from 2 cm to 12 cm, with a
thickness of 0.5 cm to 1 cm. The mushroom has
numerous small tubes, with 7-9 tubes per mm. The tube
mouths are ivory-white and have a thickness ranging
from 0.1 mm to 0.2 mm. The stem is eccentrically
attached and measures 0.5 cm to 1 cm in length, or it
may be absent altogether. The exact species of this
mushroom has not been identified. In terms of
morphological characteristics, the surface of this
mushroom displays two prominent colors. The central
region is darker tawny, gradually becoming lighter
towards the outer edges. However, it becomes darker

again towards the center, creating two distinct colors,
unlike Microporus affinis [9], which typically exhibits
clear concentric rings. Furthermore, when preserved at
a temperature of 7°C, the fruiting body turns a dark
blackish color, possibly due to saltwater vapor in this
coastal region (Figure 6).

These mushrooms grow individually or in small
clusters on decaying tree branches or fallen logs in the
forest. They can be found year-round and are abundant
in the Son Tra Mountain area. Out of the 15 surveyed
locations, they were encountered in 12, with an average
elevation of approximately 432.1 m. This mushroom
belongs to the category of tropical wood-decaying
fungi. It is primarily used for interior decoration, and
no information has been found regarding its medicinal
or economic value.

Figure 6. Microporus sp.: A, Upper surface; B, Lower surface; C, After preservation.

Microporus vernicipes (berk.) O.Kuntze. The
fruiting body has a funnel-shaped morphology, with the
upper surface of the cap being yellowish-brown,
brown, or occasionally tawny, with darker concentric
circles. The circles exhibit various shades of dark and
light colors. The cap diameter ranges from 2 cm to 12
cm, with a 0.5 cm to 1 cm thickness. The mushroom
has numerous small tubes, with 7-11 tubes per mm. The
tube mouths are ivory-white and have a thickness
ranging from 0.1 mm to 0.2 mm. The stem is centrally
attached, although sometimes it can be eccentric,
measuring 1 cmto 4 cmin length and 2 mmto 5 mm in

thickness. It has a solid flesh, and the base often spreads
out, matching the color of the cap surface (Figure 7).
These mushrooms grow individually or in small
clusters on decaying tree branches or fallen logs in the
forest. They can be found year-round and are
widespread in the Son Tra Mountain area, with an
occurrence rate of 80% at an average elevation of 446.2
m. They belong to the category of tropical wood-
decaying fungi. These mushrooms are primarily used
for interior decoration; no information has been found
regarding their medicinal or economic value.
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Figure 7. Microporus vernicipes (berk.) O.Kuntze: A, Upper surface; B, Lower surface.

In general, the four species Microporus xanthopus
Fr., Microporus sp., Microporus affinis Lloyd., and
Microporus vernicipes (berk.) O.Kuntze in the Son Tra
Nature  Reserve  exhibits the  characteristic
morphological features of the Microporus P.Beauv.
genus and are commonly found in this area. The
climatic conditions in Da Nang, particularly during the
rainy season, with precipitation reaching up to 454 mm
in October, provide favorable conditions for the overall
growth of mushrooms and specifically for the
Microporus P.Beauv. genus. Additionally, as the Son
Tra Nature Reserve is a peninsula surrounded by the
sea on four sides, it has a coastal tropical climate, which
matches the tropical nature of these four mushroom
species. This may explain why the average size of the
fruiting bodies of the four Microporus P.Beauv. species
is larger than those found in other regions of Central
Vietnam, such as Quang Nam and Thua Thien Hue.

4. Conclusions

Through our research in the Son Tra Nature
Reserve's three subzones, we collected 212 mushroom
samples. Among them, we identified four species
belonging to the Microporus P.Beauv. genus that are
considered characteristic of the Son Tra Peninsula:
Microporus  xanthopus  Fr.,  Microporus  sp.,
Microporus affinis Lloyd., and Microporus vernicipes
(berk.) O.Kuntze. These four species are commonly
found at elevations ranging from 350 m to 450 m and
thrive in the Son Tra Nature Reserve, with temperatures
ranging from 24°C-35°C. They particularly flourish in
areas with high humidity, such as stream crevices.
Based on the geographical coordinates and collected
samples, we constructed a distribution map and
described their morphological and anatomical
characteristics.

2. In addition to their scientific value, the four
species of the Microporus P.Beauv. genus are often
used for interior decoration due to their aesthetic
appeal. However, no literature has been found
regarding their medicinal or economic value.
Furthermore, these mushrooms play an important role
in the ecosystem as they contribute to the
decomposition of woody material, enriching the

environment with organic matter. Apart from the four
aforementioned Microporus P.Beauv. species, the
remaining species among the 212 samples also hold
significant scientific value, providing valuable material
for the Son Tra Nature Reserve fungal community.
Therefore, further research and classification of these
species hold promise for yielding significant results in
studying the larger fungal ecosystem in the Son Tra
Nature Reserve.

Acknowledgements

This research is funded by Funds for Science and
Technology Development of the University of Danang
under project number: B2021-DN06-01.

REFERENCE
1. General introduction about Son Tra. Son Tra
District: [Official site]. URL:

https://sontra.danang.gov.vn/chitiettintuc.aspx?id=122
(date of the application — 9/11/2023).

2. Kirk P. M., Cannon P.F., Minter D.W. and
Stalpers J.A. Dictionary of the Fungi (10th ed.) / —
Wallingford. UK: CAB International. — 2008. — vol.
10th Edition. — 426 p.

3. Ryvarden L. New genera in the Polyporaceae
// Norwegian Journal of Botany. — 1973. — vol. 30 (1),
P.1-5.

4. Ryvarden L. Studies in the Aphyllophorales of
Africa 3. Three new polypores from Zaire // Bulletin du
Jardin Botanique National de Belgique. — 1975. — vol.
45.P. 197 — 203.

5. Trinh T. K. List of Large Mushrooms in
Vietnam // National University. Hanoi. —2014. — 380 p.

6. Synonymy: Microporus P. Beauv. Species
Fungorum: [Official site]. URL:
https://www.speciesfungorum.org/Names/SynSpecies.
asp?RecordID=18063 (date of the application —
23/09/2014).

7. Tran Thi Phu, Duong Thi Thu Trang, Vo Phuoc
Khanh, Truong Thi Cao Vinh. Diversity of mushroom
in Tra Nu commune, Bac Tra My district, Quang Nam
province //Science Magazine - Quang Nam University.
—2020. —vol 16. P. 73 — 86.


http://www.speciesfungorum.org/Names/SynSpecies.asp?RecordID=18063
http://www.speciesfungorum.org/Names/SynSpecies.asp?RecordID=18063

Hanmonanenas accoumanus yuenoix (HAY) # 96, 2023

13

8. Singer R. The Agaricales in modern taxonomy
// Koeltz Scientific books D6240 koenigstein Federal
Republic. Germany. — 1986. — 981 p.

9. Trinh Tam Kiet. Macro mushrooms in
Vietnam // Natural Science and Technology Publishers.
—2011. —vol. 1. - 314 p.

10. Trinh Tam Kiet. Macro mushrooms in
Vietnam // Natural Science and Technology Publishers.
—2012. —vol. 2. — 412 p.

11. Trinh Tam Kiet. Macro mushrooms in
Vietnam // Natural Science and Technology Publisher.
—2013.—vol. 3. - 534 p.

12. Heinrich D. & Erika R. Morphologie der
GroBpilze, mit 112 Farbbildtafeln, Glossar und
Namensregister // Verlag Springer Spektrum. —2014. —
278 p.

13. Tran Thi Phu. Research on the macro fungi
Myxomycota, Ascomycota, Basidiomycota in Ngoc
Linh mountain, Quang Nam province // PhD thesis in
biology, University of Science and Technology -
Vietnam Academy of Science and Technology. — 2018.
- 150 p.

14. Ngo Anh. Substrate and habitat preferences of
two common species of Microporus P. Beauv.
(Basidiomycota, Polyporales) in tropical forests of
Vietnam // Journal of Science and Technology,

University of Science - Hue University. — 2016. — vol.
4.P. 49 - 56.

15. Kirk P. M. Species Fungorum (version 23rd
December 2016). In: Species 2000 & ITIS Catalogue of
Life: [Official site]. URL:
https://www.catalogueoflife.org/col/browse/tree/id/54
17ad26546e5956afd8eccd87422efc  (date of the
application — 01/01/2017).

16. Chepkirui C., Yuyama K. T., Wanga L. A,
Decock C., Matasyoh J. C., Abraham Wolf-Rainer,
Stadler M. Microporenic acids A—G, biofilm inhibitors,
and antimicrobial agents from the basidiomycete
Microporus species // Journal of Natural Products. —
2018. —vol. 81 (4). P. 778 — 784.

17. Microporus ~ xanthopus. GCM  Global
Catalogue of Microorganisms: [Official site]. URL:
https://gcm.wdcm.org/search?search=Microporus%20
xanthopus (date of the application — 8/11/2023).

18. Microporus affinis. GCM Global Catalogue of
Microorganisms: [Official site]. URL:
https://gcm.wdcm.org/search?search=Microporus%20
affinis (date of the application — 8/11/2023).

19. Microporus vercipes. GCM Global Catalogue
of  Microorganisms: [Official  site].  URL:
https://gcm.wdcm.org/search?search=Microporus%20
vercipes (date of the application — 8/11/2023).



14 HarmonanpsHast acconmanus yueneix (HAY) # 96, 2023

TEXHUYECKME HAVKH

VJIK 614.84

O HEOBXOJIMUMOCTHU PASPABOTKHA PEKOMEHJIAIIMM IO JIUKBUJALIMA ABAPUI HA
OBBEKTAX, CBSI3AHHBIX C OBPAIIEHUEM CXKUXEHHOI'O ITIPUPOJHOTI O I'A3A

Bazenneiimmuep E.B.

Openbypeckuit punuan @I'EY BHUUITIO MYC Poccuu, Poccuiickas @edepayus,
460507, Openbypeckas obracmo, Openbypeckuil pation, n. Ilpucopoonsiii, ya. Jlyeosas, 6
Ilonoe C.B.

Openbypeckuii punuan @I'BY BHUHUIIO MYC Poccuu, Poccuiickas @edepayusi, 4
60507, Openbypeckas obracmov, Openbypeckuii paiio, n. Ilpuzopoonuwi, yi. Jlyeosas, 6
bpovimkoe C.I1.

Openbypeckuii punuan @I'EY BHUHIIO MYC Poccuu, Poccuiickaa @edepayus, 4
60507, Openbypeckas obnacmov, Openbypeckuii paiio, n. Ilpuzopoonuwi, yi. Jlyeosas, 6
Anexceee B.H.

Openbypeckuit puruan @I'BY BHUUITIO MYC Poccuu, Poccutickas @edepayus,
460507, Openbypeckas obracme, Openbypeckuii pation, n. Ilpucopoousiii, yu. Jlyeosas, 6

ON THE NEED TO DEVELOP RECOMMENDATIONS FOR THE ELIMINATION OF ACCIDENTS
AT FACILITIES RELATED TO THE CIRCULATION OF LIQUEFIED NATURAL GAS

E.V. Vagenleytner

FGBU VNIIPO EMERCOM of Russia (Orenburg branch),

Russia Federation, Orenburg region, Orenburg district, Prigorodny village, Lugovaya str., 6
S.V. Popov

FGBU VNIIPO EMERCOM of Russia (Orenburg branch),

Russia Federation, Orenburg region, Orenburg district, Prigorodny village, Lugovaya str., 6
S.P. Brytkov

FGBU VNIIPO EMERCOM of Russia (Orenburg branch),

Russia Federation, Orenburg region, Orenburg district, Prigorodny village, Lugovaya str., 6
V.N. Alexeev

FGBU VNIIPO EMERCOM of Russia (Orenburg branch),

Russia Federation, Orenburg region, Orenburg district, Prigorodny village, Lugovaya str., 6

AHHOTALIUA

HpI/IHHTaH «AOpOKHasA KapTa» IO Pa3sBUTUIO MAJIOTOHHAXHOI'O CII" npeanojaract yBEJIMYCHUE €TI0
MNpoOMU3BOACTBA 3a MHNOCJICAYHOIHE [ABa TIoJa B 2,5 pa3za. I[J'Iﬂ YCOCIIHOTO Ppa3BUTUL Tp€6y€TC$[ CHATUC
AIMHUHUCTPATUBHBIX 6apB€pOB, a TaKKE TIOArOTOBKA HOPMATUBHOI'O o0ocHOBaHUSA CIOCOOOB H MCTOO0B
JJOKaJIn3aluyu U JIMKBUJAIIUH aBapI/Iﬁ Ha HO}IOGHI)IX 00BEKTaX. IIJ'ISI BBIIIOJTHEHUSI TOCTABJIIEHHOU 3aJa4u B
HacTosImel paboTe MpOBEAEHBI TEOPETHUYECKHE HCCiIeqoBaHUS (0000IIeHNe W aHalIM3) Pa3BUTHs aBapuil Ha
00BEKTax MOoJyYeHHd, NpuMeHeHus U TpancnoptupoBku CIII', onpeneneHs! THIIOBBIE CIICHAPUH MX Pa3BUTHS C
y4eToM (PU3UKO-XIMUYIECKUX CBOICTB COKMIKEHHOTO Ta3a.

ABSTRACT

The adopted roadmap for the development of low-tonnage LNG assumes an increase in its production over
the next two years by 2.5 times. Successful development requires the removal of administrative barriers, as well
as the preparation of a regulatory justification for the methods of localization and elimination of accidents at such
facilities. To accomplish this task, theoretical studies (generalization and analysis) of the development of accidents
at LNG production, use and transportation facilities have been carried out in this work, typical scenarios of their
development have been determined taking into account the physico-chemical properties of liquefied gas.

KiroueBble ciioBa: CKIKESHHBIH HpI/IpO,HHHﬁ ras, JioKkajin3anus, JUKBUAAld, aBapus, oxxap, B3pbIB.

Keywords: Liquefied natural gas, localization, liquidation, accident, fire, explosion

BBenenue HaCTosIIIee BpeMs U 15 ¢ 3asIBJICHHBIMU CPOKAMH BBOJIa

B Poccuiickoit @eneparu xk 2025 r. B 2,5 pasza
MIPOTHO3UPYETCS] YBEINYCHNE CYMMAapHOH MOIIHOCTH
MaQJIOTOHHAXHBIX  3aBOJAOB 1O  IPOU3BOJACTBY
CKW)KEHHOro mpupoxHoro rasza (manee — CIII) mo
CpPaBHEHMUIO c 2022 r. OpHUEHTUPOBOYHO
Ipou3BoAUTENLHOCTH 3aB0J0B CIII" coctaBut 638 ThIC.
T (18 pneicTByrOIMX MalOTOHHAXKHBIX 3aBOJIOB B

B akcruryatamuio A0 2025 r.) [1], 9TO COOTBETCTByET
mpunatomy B 2021 1. mWIaHy MepoNpHATHH
(«mopoxHoii kapTe») [2]. Llenbro «J0pOoKHOI KapTh»
0 Pa3BUTUIO pbIHKA ManoToHHaxkHoro CIII' u
razoMoTopHoro TormiuBa B Poccuiickoit denepauun
SIBIIICTCS  YBEJMUYCHHE OOBEMOB IPOU3BOJACTBA H
HCIIOJIb30BaHUS MaJIOTOHHaKHOT'O CII’ s
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rasuuKanuy, a TakkKe B KadyeCTBE MOTOPHOTO
tomnuBa. OAHOM M3 pemaeMbIX 3a7ad B paMKax
«JIOPOXKHOH KapThD» SIBIISIETCS MOBBIIIIEHHE
3¢ peKTuBHOCTH HOPMAaTHUBHO-IIPaBOBOTO
peryJvMpoBaHus B 00JIACTH MOXApHOW O€30IaCHOCTH,
MPOMBIIIJICHHOW  0E30MaCHOCTH,  JKOJIOTHH |
MPOEKTHPOBAaHUS C IIETBI0 CHIDKCHHS 3aTpaT Ha

CTPOUTENBCTBO U DKCIIIyaTaluio 00BEKTOB
MaJOTOHHAYKHOTO CHr U ra3o3anpaBoOyHOU
HHPPACTPYKTYPHL.

Ieab uccaenoBanuii

C pasButueMm pbiHKa ManotoHHaxHoro CIII u
ra30MOTOPHOT'O TOTTUBA, TIOSBJIIEHUEM HOBBIX 3aBOJIOB,
3aMpaBOYHBIX CTAHIIUNA B HEMTOCPECTBEHHON OJIM30CTH
0T OOBEKTOB TPAXKAAHCKOTO CTPOHUTEIBCTBA, MKHUIIBIX

JIOMOB, HaCEeJICHHBIX ITyHKTOB BO3pACTalOT
MOTEHIIMAIbHbIE PpHUCKH BO3HHKHOBEHUS
MOXXAPOOMACHBIX ~ CUTyalid. Y4WThIBas (DU3UKO-

XMMHYECKHIE CBOMCTBA CKIPKEHHOTO TPUPOIHOTO rasa,
TeMIiepaTypa >XHAKOH (a3l KOTOPOTO COCTaBISIET
muHyc 162°C, w3 omgHOTO O0BEMa >KAAKOCTH TIPH
UCTIApEHUH B  YCIOBHAX  OKPYXKAIOIIEH  cpezpl
obpaszyercs mpubmmsurensHo 600 00BeMOB rasa,
BBICOKOW Temmeparypoit ropeHus (mo 2045°C),
00yCIIaBINBAIOTCS U OTIOJHHUTEIBHBIC, TI0 CPABHEHUIO
C  JIeTKOBOCIIAMEHSIOIIMMHUCS M TOPIOYUMH
JKUJIKOCTSMH, a TaK)XKe CKIDKEHHBIM YIJIEBOJIOPOTHBIM
ra3oM, ONAacHOCTH IpH aBapusx Ha oObekrax CIII'. K
HUM OTHOCHT:

- OpIcTpOOOpa3yroLIHecs
MOKapOB3PHIBOOIIACHEIE o0Onaka,
pacnpocTpaHsiomecss Ha OoJbIINE  PacCTOSHHUA,
CIIOCOOHBIC, KpPOME TOTO, BBI3BaTh OTPABICHHE WIIU
yIyIIbe YeI0BEKa;

- HecoOIromeHue Oamanca TEIUIO- u
MaccooOMeHa Ipu XpaHeHuH, npueme u Boinave CIIT,
KOTOpPOE MOXET NPUBECTH K YACTUIHOMY HJIH ITOJTHOMY
pa3pylIeHHIO BHYTPEHHETO pe3epByapa M BHEIIHEH
000JIOYKH W, KaK CIEICTBHE, K KaTacTpouuecKoit
aBapuy;

- HHU3KHE TeMIIepaTyphl, TPHUBOMININE IIPU
OTpENIeNeHHBIX YCIOBHAX K IOTepe MNPOYHOCTH U
(DyHKIIMOHAJIBHOTO  HAa3HAYEHHUS  MATEpHaTIOB M|
KOHCTPYKLIMH pe3epByapoB M TEXHOJOTHYECKOTO
000py/IOBaHUs, YTO MOXET NPUBECTH K yBEIMYECHHIO
MacmTaboB aBapuH;

- HU3KHE TeMIepaTypsl NpH  aBapHHHBIX
BBIOpOCaX, CIOCOOHBIE BBI3BaTh OOMOpPOXKEHHE |
ru0enb YeaoBeKa.

B nHacrosmee Bpems Haspena HEOOXOTUMOCTH B
pa3paboTke  METOAMYECKHMX  PEKOMEHJAIMi 110
JUKBUIAIAN aBapuii Ha OOBEKTaX IPOM3BOICTBA,
xpanenus1, TparcrnoptupoBku CIII', B cBs3m ¢ yewm,
aKTyaJdbHBIM  BOIIPOCOM  SIBISIETCS  IIPOBE/CHUE
WCCIIE/IOBAaHMH,  HalpaBlCHHBIX HA  IOJyYeHHUE
SKCHEPUMEHTANBHBIX JaHHBIX O BO3MOXHOCTH U
3¢ PEKTUBHOCTH NIPUMEHEHHS Pa3JIMYHBIX METOIOB U
CIIOCOOOB JIOKaJIM3allMM M JIMKBUJIALMU I0XApOB,
cBsa3aHHbIX ¢ ropeHueM CIIT'. McxoaHbIMU NaHHBIMHU

JUISL Hay4YHBIX UCCIIEIOBAHUI, B TOM YHCIIE, SIBISICTCS
nH}opManus 0 BOSHUKHOBEHUH aBApUIHBIX CUTYalNiH
(peanbHBIX M CMO/ICIIMPOBAHHBIX) M UX MOCIEACTBHSAX.
Hacrosimas paboTa nocssimeHa 0000IIeHNIO, aHAINU3Y
U TPUMEHEHUIO  pe3yJlbTaroB  pealbHBIX U
MIPOTHO3UPYEMBIX aBapUHHBIX CHTyalnii Ha 00BEKTaxX
obpamenns CIII.

Marepuan u MeTobl HCCIEA0OBAHUI

B HaCTOSAIIEH pabote HCIIOJIb30BAJINCh
TEOPETHUYECKIEe METOMKH HCCIIeOBaHUIT: 00001IIeHIe
JeTajieil  aBapuUHHBIX CUTyalud, CLEHapueB MX
Pa3BUTHS U MOCIEACTBUI, aHAIN3 MHUPOBOT'O ONBITA T10
JIOKJIN3AIMU W JIMKBUJAIMU 10YKAapOB, CBSI3aHHBIX C
ropenuem CIIT'.

Pe3yabTaThl HcciIe10BaHMIA H UX 00CYKIeHHE

Haubonee pacrpocTpaHEHHBIM crnocobom
xpaHeHus u TpaHcnoptupoBku CIII' Bo Bcem mupe
SIBIIIETC MPHUMEHEHHE CHCTEMBI HM30TEPMHUYECKUX
pe3epByapoB,  XOTS  CYILIECTBYIOT W Jpyrue
texHudeckue pemenns [3]. Ilpm  cobmogeHnn
TEXHOJIOTHYECKUX PETIIAMEHTOB, MIPaBHII
9KCIUTyaTaly, TpeOOBaHMA 1O  oOecneyeHuto
M0KapOB3PbIBOOE30NACHOCTH, HCTIPaBHOCTH

000py/IOBaHMs JaHHBIE CHCTEMBI SBJISIOTCSI BIIOJIHE
HaJIeXKHBIMHM, TEM HE MEHee, H3BECTHbI HECKOJIBKO
JIECATKOB cephe3HbIX aBapuil npu obpamerun CIII.
Ha  moxapoB3pbIBOOE300MaCHOCTD CHCTEM
xpaHeHus CIII' BIUAIOT: BEpOSTHOCTh MOBPEKACHUS
pe3epByapa Wi TpyOOnpoBOJia, a TAK)Ke YTEUKH Ta3a;
naTeHCcHBHOCTh ucmaperus CIIIT co cBobOomHOU
MOBEPXHOCTH; CKOopocTh cMmemmBanus mapos CIIIN ¢
BO3/lyXOM M 00pa3oBaHHME B3PHIBOOIIACHON cMecH B
3aBHCUMOCTH OT METEOPOJIOTMUYECKHX YCIOBUH U

paccTosHHMA OT MeCTa HCIApeHHs; IapaMeTphl
TEXHOJIOTHYECKOTO  000pYyJIOBaHUS;  BEPOATHOCTH
HOSIBJICHUS MHULUUPYIOUIETO ¢axropa;

XapaKTepUCTHKH B3phIBa U (WIM) MOKapa (IaBIeHHE
YAapHOH BOJIHBIL, TEIUIOBOE W3Iy4YeHHE, CKOPOCTh
BBITOpPaHMSA, pa3Mepel U TemIeparypa IIJIaMeHH,
TerIon3nydeHue akesna); BO3MOKHOCTh JIOKATN3alluN
1 TUKBUJALNH aBapHH.

B Hacrosimedd pabGore ObLT THpOBEIEH aHAIH3
Hanboiee XapakTepHBIX aBapuii Ha  OOBEKTax
obpamenus CIII, cpenn HUX: B3PHIB MapoBOTo 00IaKa
B Kmmenenne, CIIIA 20.10.1944 (puc. 1), orHeBbie

mapel CIII' B Cenr-lTlone, CIIA 11.01.1974, B
Xptocrone, CIIA 21.06.1976, B bente, CIIA
21.11.1976, B Tonmanume, CIIA 28.12.1977, B

Honnencone, CIIA 04.08.1978, B Urn-Ilace, CIIA
29.04.1979, na meice KanaBepan, CIIIA 11.01.1986,
B3pbIB Ha 3aBoje mo cxkmwkeHuto CIIIT B Monpeaie,
Kanaga B 1972 romy wm3-3a 0OpaTHOrO IOTOKa
MPUPOAHOTO Ta3a B a30TOINPOBOJ, B3PHIB pe3epByapa
mist xpanenus CIII B Creiiten Annenge, CHIA
10.02.1973 (puc. 2), B3pbIB aBTOMOOWILHOH LICTEPHBI
CIIr B Tusuce, Ucnanus 22.06.2002,
pasrepMmeTn3anus 00OpyIOBaHUSA C IOCICAYIOIINM
B3pBIBOM mapoBoro obmaka B Ckukne, AJDKHP
19.01.2004 (puc. 3) u apyrue [4-9].
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Pucynox 2. Hoczzeacmeuﬂ asapuu 6 CmeumeH szem)e CILIA 10.02. I 9 73.

OnHoll W3 XapakTepHBIX aBapuii, sBuBLIeica  cuuTaercs aBapus B Creliten Aitnenne, CILIA B 1973
MPUYMHON HEcoOJIoeHnsT YCIOBUiI Oe3omacHocTH,  rojay. Bo Bpems peMOHTHBIX paboT B pe3epByape CIIT
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NPOM30LUIO BO3rOpaHHE MaiaapoBod OOIMIMBKU U
MOJMYPETaHOBOM M30JSILIMU pe3epByapa, BCICACTBHUE
Yero MPOHU30LIET POCT TEMIIEPATYPhI U, KaK CIeICTBUE,
naBneHus.  Kputuueckoe — MOBBILICHHE — JIAHHBIX
NapaMeTpOB NPHUBENIO K CMEIICHUI0 OETOHHON KPBIIIT
pe3epByapa, MaaeHUI0 €€ BHYTPh U MOTPEOCHUIO TI0]T

& B

U3 nocneqHux aBapuii MOKHO BBIICIIHTH aBapHH
Ha CIII-repmunane Freeport LNG Development,
pacnonoxxenHoro Bo ®pumnopre, CIIIA B urone 2022
roga, riac HpH‘IHHOﬁ BO3rOopaHud cCTajla H30JIAIUA
cermeHta TpybompoBoaa, coaepxamiero CIII' «6e3
Haﬂnemameﬁ 3alIuThl OT I/I36]JITO‘-IHOFO JABJICHUS)
[10], a Taxxe B3phIB Ha 3aBojie 1o npousBoacTBy CIIT
B Monrt bensbe, CIIIA B utone 2020 roga [11].

[IpoBeneHHBIN aHANM3 TO3BONMI ONPEACIHUTH
OCHOBHBIC (THUIHMYHBIC) TIPUYUHBI BO3IHHUKHOBEHHS
aBapUHHBIX CUTYyalUi. DTO pa3pymieHns (GyHIaMEHTOB
Y CBaifHOTO OCHOBAHUS, IOHHOM ITHTHI, MEXaHUIECKOE
(BHemIHee) BO3AEHCTBUE Ha KOHCTPYKLIMH pe3epByapa
(TpyOompoBoa), paspylieHHe CTEHOK pe3epByapa
(TpybompoBOoma) B pe3ysNbTaTe  KPHOTEHHOTO
Bo3getictBust  CIII,, mepemamoB TemmepaTyp NIpH
3aIIOJTHCHUHU, WU3MCHCHUA TaBJICHUS, HCIIPABUIIBHOTO
BBIOOpa MaTepuanoB KOHCTPYKIMU U Jp., a TaKKe
BBISIBUTH HaWOOJIEE THUITHYHBIE CIICHApUHU pa3BUTHUA
aBapuil:

L. Paspymenne pesepByapa ¢ CIII' mox
JABJIICHUEM (XapakKTepHO I MOIYH30TCPMHUYCCKIX
pe3epByapoB), Kak  IPaBWJIO,  COIPOBOXKIAETCS
MTHOBEHHBIM  HCIIAPEHHEM  C  IOCIEIyIOMINM
o0pa3zoBaHMEM OTHEBOTO Iapa. B MOMEHT B3pbIBa
TaKXKEe MOXET BO3HHKHYTH PEakTHBHOE IIOBEICHUE
caMoro pesepByapa.

2. Pazpymenne H30TEPMHYECKOTO
pesepByapa ¢ CIII, conpoBoskaaromnieecs IpoINBOM Ha

Pucynox 3. Ilocreocmsus asapuu 6 CKuK()é, Aﬂof-cuﬁ 19.01.2004.

coboit pabounx. PaccienoBannem ObUIO yCTaHOBIICHO,
YTO B3PHIB OBLI CIPOBOLMPOBAH HECOOIIOICHHEM
YCIIOBUIA 0€30acCHOCTH NPH MPOBEJICHUH PEMOHTHBIX
paboT H3-3a OTCYTCTBHS HOPMATHBHBIX IOKYMEHTOB,
OTPENSIISIONINX TPSOOBAHUS B JAHHOW 001aCTH, KaK Ha
MECTHOM, TaK U Ha (eepaibHOM ypOBHE.

& "q}; & j oy ;

1 P r el 2

Oospiue TUTOIIA T n (hopmupoBaHuEM
TI0apOB3PHIBOOIIACHOTO 00JIaKa.
3. JumtensHas yreuka CIII uepes Tpemuny

B pe3epByape WIM TpyOONpoOBOJe, NPUBOAAMIAS K
obpazoBanuio po3nuBoB CIII' u ero ucmapeHuro ¢
00pa3oBaHHEM I10’)KapOB3PHIBOONIACHOTO oO0Jlaka |
pacmipocTpaHEeHHEM TI0 HAIIPaBICHUIO BETPA.

Kaxnprii U3 BO3MOXKHBIX CIICHapHEB BKIJIIOYAET
OTJIEJIbHBIE 3Tallbl, KOTOPBIE MOXHO IPEICTABUTH C
TIOMOIIBIO CXEMBI: «pa3repMeTH3anus 000py10BaHHS —
MIPOJIMB — pacTeKaHWe — HcHapeHne — obpa3oBaHHE
ra30BO3/yIIHOTrO oOakay. Takke cieryeTr y4ecTb, 4To
CIIEHapHi aBapuM 3aBHCUT W OT TOTO, KaK OBICTpO
MIPOUCXOIUT pa3pylLIeHHE pe3epByapa WIH Ha KaKyro
MMOBEPXHOCTh MPOMCXOAWT TMposuB. [Ipum  3TOM,
BOCIUIAMEHEHHE, BO3MOXHOE Ha  JIO00OM U3
MPEICTAaBICHHBIX JTAloB, pACIIUPSIET KOJIHYECTBO
BO3MOJKHBIX CIICHAPHEB Pa3BUTHS aBapHH.

BoiBoabI

AHanu3 NIpu4XH U pe3ylbTaToOB pa3BUTHA aBapuil,
CBSI3aHHBIX C TOXapaMH Ha OOBEKTax HOJy4YeHHS,
npuMeHeHus U Tpancnoptuposku CIII' moxasain, 4ro
BO3HUKHOBEHHUE TE€XHOTE€HHOMI ype3BbIYANHON
curyaiun Ha o0Obekte oOpamenus CIIIT moxer

CONPOBOXKIATHCS CIeAYIOLUMHI ONACHOCTSIMHU:
BEIOPDOCOM  XMMHYECKH  ONACHBIX  BEIIECTB B
OKPY)KaIOIIyI0  Cpedy; TPOJMBOM  KPHOTCHHOM
KHUIKOCTH Ha MTOBEPXHOCTH; MOXKapoM

(BocmiaMeHeHHeM KHUIKOW (a3bl, BOCIUIAMEHEHUEM
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ra3oBOro
YCTKUMH

oOnaka); B3pbIBOM (Ta30BBIX OOJAKOB C
WIN Pa3MBITBIMH  TpaHULAMH; I1apOB
KUIsimed  skuakoctu).  HaubGosee  BepOSTHBIMHU
NPUYMHAMH ~ BO3ZHHKHOBEHUSI  aBapuil  SIBISIIOTCS
HEHCIPaBHOCTh obopynoBaHus, HapylIeHHe
TEXHOJIOTMYECKOTO IPOLECcca U YET0BEUECKHH (haKTOP.
IIpemoTBpamenne aBapuii Ha TOZOOHBIX OOBEKTaX, a
Takke CHIDKCHHE MaciiTaboB WX IIOCIEICTBHI
HampsMyl0 3aBHUCAT OT TOTOBHOCTH JIMHEHHO-
MPOU3BOJCTBEHHOTO MEpPCOHAaNa M  ONEPaTHBHBIX
nozpaszfeneHuil. B cBs3u ¢ 3TUM, Ba)XKHOHW Hay4yHOH
3ajadeidl  sABIsleTCs  pa3paboTKa  HOPMATHBHBIX
JIOKyMEHTOB, ONPEJEISIONNX OCHOBHBIC TMOAXOABI K
BBIOOPY CpEICTB M CIOCOOOB JIOKAIM3ALMU U
mukBuaanun noxapos CIII' ¢ yuetom ero onacHoctei
1 HanboJiee BEPOSITHBIX CLICHAPUEB Pa3BUTHS aBapHid.

Jnst  ompeneneHUss OCHOBHBIX IOJXOJOB K
JOKIN3allMd W JIMKBUAAIMK aBapuii Ha OOBEKTax
obpamennss CIII', BBIOOpPY OTHETYIIAIIMX BEIICCTB,
CPEACTB MHIMBHIYATbHON 3alIUTHl MOXKAPHBIX OBLIH
YCTAQHOBIICHBI HamOoJiee BEPOSTHBIC IPOSIBICHUSA
aBapUHHBIX CIICHAPHEB:

1.  Pazpymenue pesepByapa UIsl XpaHEHUS

CIII' B pe3ynabTaTe IMOBBINICHUS JAaBICHUS C
HOCIEYIOMHUM 00pa30BaHUEM OTHEBOT'O LIapa.

2. Paspymenue pesepByapa 70171
TpyOoIlpoBOAa C MOCIEAYIOUIMM IPOJUBOM Ha

MOBEPXHOCTh M CO3JaHUEM I0KapPOB3PBIBOOIIACHOTO
o0aka 6e3 BOCIIaMCHEHUS.

3.  Pa3pymenue pesepByapa W
TpyOOIIpoBOAa C TOCIEAYIOUIMM IPOJIMBOM  Ha
MOBEPXHOCTh M CO3JaHHEM I10’KapOB3PHIBOOIIACHOTO
o0Jaka ¢ ero BOCINIAMEHEHUEM.

4. BspniB razoBO30YyLIHON cMecu (®
3aMKHYTOM  TIPOCTPaHCTBE),  HampuMep,  Mpu
MPOBEJICHUH PEMOHTHBIX PabOT BHYTPH pe3epByapa.

5. beictpoe ¢a3oBoe mpeBpalieHHE —IPH
nomaganuu CIII' B BOy, Tak Ha3bIBaEMBII «XOJIOAHBIN
B3pBIBY.
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AHHOTALIUS

Hcnoab3oBanue TPpaCCEPHBIX METOAOB MCCICIOBAHUA He(i)TSIHbIX CKBaXXHWH TIO3BOJIACT ONPEACINTH
3G GEKTUBHOCTE pa3pabOTKK HEPTAHBIX MECTOpOXKAcHHH. OHAKO JTOCTOBEPHOCTh PE3yJbTaTOB TaKHX
I/ICCJ'IG}IOBaHI/Iﬁ BO MHOI'OM 3aBHUCUT KaK OT IMPaBUJIBHO BI:I6paHHbIX HOKaSaTeHeI‘/’I, TakKk WU OT METOAOB
uHTepnpeTayu. Pa3BuTtas B Hacrosiiee Bpems Teopuss MHorodasHoW QuibTpalum M METOJbl YHCICHHOTO
aHaJin3a MO3BOJIAIOT UCIOJb30BaTh COOTBETCTBYIOIHUE MOJCIIN JJIA MHTEPIIPETALNU PE3YJIbTATOB UCIIOJIB30BAHUA
Ppa3JIMYHbIX THIIOB HWHAUKATOPOB. Oco0bIit HUHTEpEC MNPCACTABIAOT MAaTCMATUYCCKUC MOJACIU IIPOUECCOB,
MNponuCXo X B He(bTCHaCBIH.[eHHBIX MnopoJax Mnpu uCrinoJb30BaHNU PA3ACIIIOIINXCS TPACCEPOB.

ABSTRACT

The use of tracer methods for studying oil wells makes it possible to determine the efficiency of oil field
development. However, the reliability of the results of such studies largely depends on both the correctly selected
indicators and the methods of interpretation. The currently developed theory of multiphase filtration and numerical
analysis methods make it possible to use appropriate models to interpret the results of using various types of
indicators. Of particular interest are mathematical models of processes occurring in oil-saturated rocks when using
separable tracers.

KaioueBble cii0Ba: 3aBo/IHEHHE, OPraHNYecKHe JTIOMUHOGOPHI, HATHeTaTebHasi ckBaxkuna , SWCTT-
MeTOoA

Keywords: water flooding, organic phosphors, injection wells, spectrofluorimeter, SWCTT

BBCZ[CHI/IG CTCIICHb BJIMSAHHMA Ha HEro OTACIbHBIX CKBaXXWH,
C MOMOIIBIO TPACCEPHBIX METOJA0B UCCIICJOBAHUSA PEXKUM UX JPECHUPOBAHUA U 3aKAaYKU U T.1. [1'3]
He(i)THHLIX CKBaXXWH OIMPCACIIAIOT  HAIlpaBJICHUSA MCTO,H C HCIIOJIB30BAHHUEM HHAUKAaTOpOB

JBIDKCHUS TUTACTOBBIX (DIIIOMIOB M 3aKaYMBAEMOW B
IUIaCT BOJBI, paclpelelieHne MOTOKOB B IUIacTax M
MEX/Iy OTACIbHBIMH CKBOKHHAMH M UCTOYHUKAMH HX
0OBOJIHEHHS, THAPOJANHAMUYECKHIE CBSI3H IO TUIOIIAAN
U paspesy. 3aJIeKH, OCTaTOYHask He(DTEeHACHIIIIEHHOCTb,
3¢ (HEeKTHBHOCTL  Tpollecca  BHITECHEHUS  He(dTH,

(TpaccepoB) OCHOBaH Ha 3aKavKe BOJIBI C HHIHUKATOPOM
(WM BOJHBIM PAacTBOPOM peareHrta) U MocieyroleM
KOHTpOJIE 3a €€ XOJOM, KOTOPbIi OCYIIECTBISETCS
MyTeM MEPUOJNIECKOr0 0TOOpa TpoO KUAKOCTH M3
YCTBEB  KOHTPOJbHBIX  JIOOBIBAIOIINX  CKBAXKHH.
Omnpenenenne KOHUEHTPAMH UHIUKATOPOB B BOJHOM
(ha3e IPOBOAAT B TAOOPATOPHBIX YCIOBHSX.
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B kadecTBe MHIMKATOPOB Al MPUTOTOBICHUS
MEUEHBIX JKHUAKOCTEH MOTyT OBITh HCIIOJIb30BaHbI
Takue CcTaOMJIbHBIE WHIUKATOPBl, KaKk THOLMAHAT
aMMOHUSI, THOLMAHAT KaJius, YpaHUH, (IIyopeclenH,

J03MH, MOYCBHHA WJIH Jpyrue, 00Jagaroiue
COOTBETCTBYIOIINMH CBOWMCTBAMH, HEOOXOIUMBIMHI
UL WCCIICIOBAaHMA IO  KOHTPONIO  JBIKCHHUS

3aKaYMBAEMOM BOJBI HA HE(PTSHBIX MECTOPOXKICHUSX.

Hammane HECKOJIBKUX WMHJIUKaTOpPOB c
OJMHAKOBBIMH THIPOANHAMHUYECKHMH CBOWCTBAMH
MO3BOJISIET OLICHHUTh BIIMSIHUE HECKOJIBKUX
HarHeTaTeNbHbIX CKBAXUH (KOI()GULINEHT BIUSHHUA)
Ha OJHYy M3 OKpYXamoIuX HaOIIOAaTeNbHBIX
JOOBIBAIOIINX CKBaXHUH. [IpH 3TOM B KaXKIy10 U3 3THX
HarHeTaTeNbHBIX CKBAYKUH OJIHOBPEMEHHO
3aKauuBalOTCd pasHble Moka3aTenu. M3  ycTeeB
JOOBIBAIOIIMX CKBaXXMH IEPHOIUYECKH OTOMPAIOTCS
npoObl  10OBIBAEMON TNPOAYKIMH W TPOBOJHUTCS
(PM3UKO-XUMHUYECKUH aHalu3 IUIaCTOBOW BOJBI Ha
HaJIMYKe KaKIO0TO MHIUKATOPa.

B mHactosmmee Bpemsi pa3paboTaHbl W IIMPOKO

anpoOUpOBaHEI HOBBIE YIBTPagUCIEPCHBIE
MHOTOLIBETHbIE  (DIIyOPECIEHTHbIE HWHIUKATOPBI  C
BBICOKOUYBCTBUTEIHHBIM JIFOMHHECIIEHTHO-

(hOoTOMETPHYECKUM METOJIOM ISl UX KOJIMYECTBEHHOTO
OIpeJIeIeHUsI B JIIOOBIX Cpelax, BKIIOYas IIACTOBBIE
Boibl. KoMIuiekc nccieioBaHuii B 3TOM CiIydae OHCaH
B [4].

B cBmBH ¢ pacTymmMmM  HHTEpECOM K
KOJIMYECTBCHHONW OIIGHKE IapamMeTpa OCTaTOYHOMH
He(pTeHACHIIIEHHOCTH B TIOCIEIHEE BpeMs IIMPOKOE
pacopocTtpaHenue mnonyuusn wmerog SWCTT [5].
Hexkoropeie »skcneptsl cuurtator Meton SWCTT
Jy4IIAM BBIOOPOM M3-3a €T0 NPOAEMOHCTPUPOBAHHOM
TOYHOCTH U Pa3yMHOH CTOMMOCTH.

B  Hacrosmee BpemMs AN ONpeAeTeHHSA
0CTaTOYHOI He()TEHACHIILIEHHOCTH IIPOBOJISTCS aHAJIH3
KepHa M KapoTaxx ckBaxuH. Ho oba meTtoma naroT
3HA4YeHHs, YCPETHEHHBIE M0 OYEHb MajbIM O00BeMaM
IIacTa: oTbop KepHa HE YYMUTHIBACT AHH30TPOIHIO
macrta W HE  MOXeT  OBITh  JIOCTaTOYHO
perpe3eHTaTHBHBIM, TaK KaK €ro Hellb3sl 0ToOpaTh Ha
JOCTaTOYHOM DPACCTOSIHUM OT CKBaKMHBI. Kaporax,
KaK M HCCIEJIOBaHWE KEpHA, JaeT INpPECTABICHHE O
IUIACTE BCErO B HECKOJIBKMX CAaHTUMETpax OT CTBOJA
CKBaXXHMHEL. B cBs13u ¢ 3TuM npenmyniectBom SWCTT-
WCCIICIOBAaHUN SBISIETCS TO, YTO OHH ITO3BOJISIOT
AQHATM3UPOBATh OCTAaTOYHYIO HE(TECHACHIIICHHOCTH B
JIOCTAaTOYHO OONBIIOM 00BEME BOKPYT CKBaYKHHBI
(bpoHT Tpaccepa nepemernaercs Ha paccTossaue 10 10-
50 MeTpoB OT cCTBOJIa CKBA)XWHBI B paJHaIbHOM
HarpaBJIeHUH) B TUTACTOBBIX YCIIOBHSX.
Hcnonp3oBaHne  MHAMKATOPHBIX  METOAOB  IIpH
pa3paboTke MECTOPOXKICHUH HETH U ra3a Mo3BOJIIET
HOIY4YHUTh 00BEKTHUBHYIO KOJIMYECTBEHHYIO
nH(pOpMaLMIO O HANPABIEHUH M CKOPOCTH IBHKECHUS
JKUJKOCTH B M3y4aeMBbIX IIACTaX, OLEHUTb OCHOBHBIE

(uIbTpaMOHHBIE napameTpsl u HaJIA4IHe
MEKIUIACTOBBIX IIEPETOKOB, a TaKKe IIOIy4HTh
JOCTOBEpHYI0  HMHGOpPMAmUi0O O  TEXHUYECKOM

COCTOSIHMHU CKBa)KWH. A MCIIOJIb30BaHUE TEXHOJIOTHH C
OTIEJISIFOIIMMUCS TPACCEPAMH TIO3BOJISET ONPEACIATh

OCTaTOYHYIO HE(PTEHACHIIIEHHOCTb, 3()()EKTHBHOCTD
pa3paboTKy ¥ IPUMEHEHHUS] METOI0B HepTeoTAauu.

B 3aBucumocTH OT TOrO, Kakas HH(GOpPMaIis HaM
Hy’KHa, MOXXHO HCIIONb30BaTh HECKONBKO THIIOB
TPaCCUPYIOIUX TECTOB.

Hanbomnee pacmpocTpaHeHHbIE
TPaccepos:

- MeXCKBa)KMHHOE TPACCHPYIOIIEE HCIBITAHHE
(IWTT) -  MeKCKBOKHHHOE  TPacCHUpYIOIIee
UCTIBITAaHWE: I8 JEMOHCTPAlMU CBA3H  MEXKAY
JOOBIBAIOIIMMH 1 HaTHETATEIbHBIMU CKBaXKHHAMU.

- HcnblTaHne XUMHUYECKOTO MHAMKATOpa Ha
onqHoit  ckBaxuHe (SWCTT) -  Hcnobeltanue
XUMHUYECKOTO MHAMKATOpa Ha OJHOW CKBAXKUHE AT
OIIPEAETICHNsT  OCTATOYHOM  HEe(TEeHACHIIICHHOCTH
BOKPYT CTBOJIa CKBaXKHHBI.

- Two-Well Tracer Test (TWTT) — TpaccepHbrii
TECT Ha JABYX CKB@KHHAX: IS ONpEIeNCHUSI
OCTaTOYHOH He(pTCHACBHIIIEHHOCTH  HA  NyTH
CJICIOBAHMSI OT OJHON CKBaXKHHBI K IPyTOH.

[lepBoHauanbHO  JUII ~ KOHTPOIS  CHCTEMBI
MOJJEpXKAHUS ~ JABJICHHS, a TAaKKe  METOIOB
MOBBILICHUsT HE(TEOTNauu IUIACTOB HCIIOJIBb30BAJICS
tosibko Meron WBTT st u3ydeHus HampaBlleHUsS
(GUIBTPALIMOHHBIX MOTOKOB MEXIy NOOBIBAIOLIMMHU U
Har"HeTarejabHbIMU CKBaXUHAMM. B nanpHeimem
ucnons3oBanue SWCTT u TWTT Taxke mo3Bosmio
ONPEACINTh  OCTAaTOYHYI  HE()TCHACHIILIEHHOCTb
BOKPYT OJTHOHM MJIM MEXIy AByMsI CKBaKHTHAMH.

Tpaccepsl, HCIOJIb3YEMBIE B IWTT,
MIPEACTaBISIIOT co00W BOJOPAcTBOPHMBIE BEIIECTBA,
KOTOpBIE BIIPHICKMBAIOTCS B KaMepy HarHeTaHus.
CKB@KHUHBI, a 3aTeM KOHTPOJHMPYETCS B JOOBIBAIOIINX
CKBWKMHAaX IyTeM oTOopa mpod 1o 3apaHee
ycTaHoBJIeHHOMY rpaduky. Ilockosbky wnaeasbHOTO
Tpaccepa Al MOHUTOPHHTA TeYeHUs (IIIOUIOB depes
He(TAHBIE IIIACTHI HE CYIIECTBYET, BBIOOP Tpaccepa
BCETJa  OCYILIECTBISIETCA  IyTeM  JIabOpaTOPHBIX
UCCIIeIOBaHMH, HaTpaBJIEHHBIX Ha noabop
ONTUMAJIBHOTO Tpaccepa Ui KakI0ro KOHKPETHOTO
macra [3].

st JIBB ncnone3yrores 1Ba Tpaccepa ¢ pa3HbIMU
KodpdunreHTaMu (Ha30BOrO0 paBHOBECHs. OTH [Ba
WHJIMKAaTOpa, OIWH PacTBOPHMBIH TOJBKO B BOJHOM
(asze, a qpyroil pacTBOPUMBIN KaK B BOJHOM, TaKk U B
HepTsHON (ha3ax, 3aKayMBalOTCI B IUTACT depe3
HaTHETAaTEIbHYI0 CKBWXMHY M H3BJIEKAIOTCS dYepes
JOOBIBAIONIYIO CKBAXHMHY. Pa3HHIIa BO BpeMEHU MEXIY
mpuOBITHEM  OBYX  TpaccepoB,  0OycCIOBICHHAas
XpoMmarorpau4eckuM pasfeNeHHeM, HCIOIb3yeTCs
JUIS pacdeTa OCTaTOYHON He()TH HA IyTH CIIEIOBAaHUS
MEX]y JBYMsI CKBaQXKMHAMH.

Tpaccepbl, pacTBOpuMBIE B He()TH H BOJE,
xapakrepu3yrorcst Gpa3oBsIM paBHOBecueM Kd . OtoT
KO3()(HUIMEHT YHMKaJeH Uil KaXJIOro Tpaccepa M
HMEET ONpeAEICHHOE 3HAYEHHE TOJIBKO B YCIOBHUSX €r0
oIpezieseHus B 1abopaTopHH.

Kd — cooTHoIIEHHE KOHIEHTpAIUii Tpaccepa B
IByX HecMemmBarommxcs (aszax. IIpumepsl Takux
WHIUKATOPOB: CIUPTHI (M30MPONAHOI, H-IIPOTAHOM, H-
OyTaHOJI, MEHTAHOJI ), AICTOHBI, aJbICTUABl C 2-6
aToMaMH yrieposa, GeHOIbI U Ap.

HUCCICIOBaHUA
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UToOBI UCIIOJIB30BaHKUE TPaccepa A0 XOpPOIIUe
pe3ynbTaThl, OHO JOJHKHO OTBEYaTh CJEAYIOIIUM
YCIIOBUSIM:

- JIBUTaTbCsl CO CKOPOCTHIO MEepeKaunBaeMon
BOJIBI;

- HE MPHUCYTCTBYET WIH MPHCYTCTBYET B OYEHBb
HU3KHAX KOHIICHTPAIUAX B INIACTOBOU BOJIE;

- OBITH CTaOWJIBHBIM: IDIACTOBBIC (DIFOMIBI WIIH
OaxTepnu He TOJDKHBI €T0 pa3iarars;

- He aJIcopOnpyIOTCS HAa KaMHE;

- OOHapyXHBa[OTCA Jak€é B OYCHb MAIbIX
KOJIMYECTBAX;

- TepeKkayuBaThCi U
6e30MacHbIX yCIOBUSX;

- OBITh JEIIEBHIM U JIETKOJOCTYITHBIM.

CemnapalllOHHBI ~ Tpaccep  IUIs SWCTT
BBIOUpAETCsl B 3aBHCHMOCTH OT JBYX OCHOBHBIX
apaMeTpOB: ITaCTOBOM TeMIepaTypbl u
MUHEpaIN3aIiy TUIACTOBOM BOABL. DTH JBa MapameTpa
KOHTPOJHPYIOT CTETIEHb PEaKINU THAPOIH3a, KOTOpast
MPOMCXOIUT B TIEPHOJ OCTAHOBKU IUIS IPOU3BOJICTBA
BTOPHYHOTO  WHAWKaTopa. [IpaBUIBHBIA  BBIOOpP
Tpaccepa C HCIOJB30BAHUEM 3THX IBYX NapaMeTpoOB
HMEeT pelIaoliee 3HAUYCHUE Ui 00eCcredYeHus: TOro,
9TOOBl MOCJE 3aKPBITUS CKBaXUHBI OCTaBAIOCh
JIOCTATOYHO MEPBUYHOIO Tpaccepa Jjist OOHApYKEeHUs
BO BpeMms a00brau. [umpomus 10% mnepBUUHOTO
HHIUKAaTOpa OOBIYHO CUUTACTCS HOPMAIBHBIM HIDKHUM
MpeleNioM OO0MEero BPEMEHH WCHBITAHUSA: BpEMs
BIIPBICKA, BPEMsI OCTAHOBKH, 3aTE€M BPEeMs SKCTPAKITUH
uHaukatopa. YyscrBurensHocTh SWTT HaunHaer
cHMWXKatbesl, koraa 50% mepBUYHOrO HMHIUKATOpa
THIIPOJIH3YETCS BO BPEMS TECTA.

Ocob6ennocts Metoga SWCTT 3axmrogaercs B
TOM, YTO B HCCJIEJOBAaHUM HCIIOJB3YeTCsS HE CMeCh
TpaccepoB, a OAMH Tpaccep (aKTHBHBIA WIH
MIEPBUYHBIN Tpaccep), KOTOPBIA B XOJIE UCCIEIOBAHUS

MPpOU3BOAUTHCH B
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THIPOIHU3YyeTcs ¢ 00pa3oBaHUEM BTOPHYHOTO Tpaccepa
(maccuBHOTO).

Bo3moxHBI  crenyrommpe  BapHaHTBl  BBIOOpa

Tpaccepos [5]:

BBoaumblii nHAMKATOP (AaKTUBHBIN) — 3TUJIALIETAT
(atundopmmuar ) :

sxonneHTpanust: 0.8% — 1.2%

*KOHCTaHTa (a30BOTO paBHOBecHs (HE(TH/BOAA):
nmabopaTOpHBIEC UCCIICTOBAHUS.

*KOHCTaHTa CKOPOCTH DEaKIUH THIPOJIHN3a:
npuseneane ['CJ] k QakTHYeCKNM ITOKa3aTelsaM
TIOJTy4eHHs] HHAMKATOPA.

Ilony4eHHbIl MHIUKATOP (maccuBHBIIT)
MIPEACTaBISIET COOOW 3TaHOII:
*KOHLICHTpaLUS: perynupyercs BpEMEHEM

BBIICP)KKU (TIEPHOJ BBIICPKKU MOAOUPACTCS TaKUM
00pa3oM, 4T0OBI B3aUMOICHCTBOBAIO He 6onee 10% -
50% oT HayanpHOW KOHUEHTPAaUUU BBOJAKUMOIO
Tpaccepa, WHade MBI MOIYYHUM CIHIIKOM Majioe
KOJIMYECTBO BBOJIMMOIO Tpaccepa B
SKCTParupoOBaHHBIH  TMPOAYKT, UYTOOBI  CUYHUTATh
pe3yIIBTaThl UCCIICAOBAHUS PEIIPE3CHTATHBHBIMH)
*KOHCTaHTa (pa30BOT0 paBHOBECHs (Maciio/BOAA):
pacTBOpHMa TOJIBKO B BOJIC
WNunukaTopsl MAaTepUaIbHOIO
MIPOIAHOJI, H30IPOIAHOIT:
sxoH1enTpanus: ~0,5%
*KOHCTaHTa ()a30BOrO PABHOBECHS: PACTBOPUM
TOJIBKO B BOJIE

Oamanca  —

Hemb: KOHTpONb TPOW3BOACTBA  TPACCEPOB
(moxnepxaHne MaTepUaNTLHOTO OaaHca).

I[oay4yeHHble pe3yabTaThI

B pabGore [4] TnpuBemeHB  pe3yIBTATHI

TIpUMeHeHHsT (pIIyopeceHTHBIX HHANKATOpoB (puc. 1)
U paccMOTpeH MeroJ 00pabOTKH OIpeaesIeHus
KOHICHTPAIMU MHANKATOPOB B TIACTOBOH BOJIE.
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volt : 20.00 kV
Mag. : x 1,100
Date : 2018/09/17
Pixel : 640 x 480
Acquisition Paramster
Instrument  : €390 (LA)
Acc. Voltage : 2 XV

Probe Current: 1.00000 nA
PHA mode : T2
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Counting Rate: 3114 cps
Energy Range : 0 - 20 keV
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Pucynox 1. @nyopecyenmuuvle mpaccepbi.

MeToa OTAEHSIOIUXCS TPACCEPOB OCHOBAH Ha
XpoMaTorpauueckoM  pas3[elieHuH  HOABMKHBIX
KOMITOHEHTOB 3aKauMBaeMOW BOJABI C H00aBICHHEM
MIEpBUYHOTO Tpaccepa Ha HEMOJBIDKHYIO a3y B

mopojie, KOTOPOW B JaHHOM Ciy4ae SBISACTCS
ocratoyHass HedTh. [lpm ¢wmieTpamuu pactBopa
KOMITOHEHTHI ~ TIOJIBHYKHOM (assr (Tpaccepsr)

pachpeseNnsoTcs MeXAy BOJAHOW M MaciisiHO# (azamu,
IpU 3TOM Tpaccepbl MMEIOT Pa3INYHOE CPOACTBO K
BOZE, B pe3yNbTaTe 4ero Hambojee THIPOQMIBEHBIN
KOMIIOHEHT Jyd4llle pacTBOpseTcs B BOJHOW (hase,
npudyeM Haubosnee ruapoQoOHBII KOMIIOHEHT B
OoJiblICil CTENEHW IepexXOJUT B MacisHylo ¢asy.

[ockonbKy 3TOT mporecc sBIseTCs TUHAMHYECKAM, B
KaX/bIii MOMEHT BPEMEHH B KaXIOW 9aCTH CHCTEMBbI
YCTAQHABIMBACTCs  PaBHOBECHE, KOTOPOE  MOKHO
onucarth KOHCTaHTOH ()a3oBOro paBHOBECHS 1 -TO
Tpaccepa B cHCTeMe He(QTb-Boja. [ MaApodHIbHBINA
uHIUKatop (HE TepexoauT B MacisHylo (asy)
Ha3bIBA€TCS TMACCHBHBIM, a THAPOPOOHBIH —
aKTHBHBIM (OH CYIIECTBYET KaK B MACISHOH, TaK U B
BOIHOM (haze).

Ocob6ennocteio meroga SWCTT sBisercst To, 4TO
JUISL ICCIIEIOBAaHUS MCIIOIB3YETCS HE CMECh TPACCEPOB,
a OJIMH Tpaccep (aKTHUBHBIN WIIN NEPBUYHBII), KOTOPBII
B X0JI€ UCCIIEJOBAHHMS THIIPOJIU3YETCS C 00pa3oBaHHEM
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BTOpPUYHOIO Tpaccepa (maccuBHOro). CymiecTByIOT
CJIe/TyOlIMe BapHaHThl BEIOOPA TPACCHPOBIIMKOB:

BBoauMbIif HHAMKATOP (aKTUBHBIN) — ATUIIALIETAT
(atundopmuar). [MonyueHHsIi WHJIMKATOP
(TIacCUBHBIN) MpeCTaBISIET COOOU 3TAHOIM.

[TosTamHO Bech mpoIiecc CBOIUTCS K CIEAYIOIIIM
maram [6]:

1)3akadyka MIacToOBOM BOABI (I BBITCCHEHUS
MOJBIDKHOW He(pTH 3a Tpenmenbl IMpearnonaraeMoro
pannyca McciIeI0BaHus);

2)3aKkadka Tpaccepa B CKBaKHHY, BEITECHEHHE €TO
BOJIOM;

3)oxuaanue peakuuu B TeueHue 1-5 cyTok (B
3aBHCUMOCTH OT IUIACTOBBIX YCIOBHiA) [7], 3TO
HEO0OX0AUMO ISl YaCTHYHOTO THIPOJIN3a NEPBUYHOTO
Tpaccepa ¢ 00pa3oBaHMEM BTOPUYHOTO Tpaccepa;

4)ocBOoeHHE CKBaXMHBI (M3 CKBAXHUHBI C
OTIpeNieIeHHON TepHUOJNIHOCTRIO OTOMPAIOTCS MPOOEI
JKUIKOCTH).

G

UroObl m30exaTb TPYyIHOCTEH TIpH  BBOJE
TpaccepoB, HEOOXOIMMO TPOAHATM3UPOBATH Ka4EeCTBO
BOJIbI (OCOOECHHO B3BEILCHHBIX BELIECTB) U TEHACHIINU
ocaakos [8,9].

B pesymprate ompeneneHUs  KOHIEHTPaLUH
TPaccepoB B XHUIKUX MPoOax MOTyUCHBI 3aBHCUMOCTH
KOHILICHTPAIMH TPACCEPOB OT BPEMEHU HCCIICIOBaHNUS.
[Ipu 3TOM HEe(TEHACHIIEHHOCTD SABIACTCS (QyHKIHEH
BPEMEHH PETUCTPANUHN MaKCHMAIIbHBIX KOHIICHTPAIIHi
Tpaccepos [10].

PacnipenencHre KoHIEHTpanuii STHiI()OpMHATa
MOKa3aHO Ha TNpHMEpe MOJENH, HE YYUTHIBAIOIICH

MpOIlECC  HM3MEHEHHWss  TEMIEPAaTypel B XOJe
TPacCepHOro TecTa, 1 OTOOPaKeHO Ha PHCYHKE 2.
Ha pucynke 2 mpeiacrasieHa —JWHAMHUKA

U3MEHEHHS KOHLEHTpPAllMK 3aKauMBaeMOTo Tpaccepa
(atunopMuata ) Ha pasHBIX CTAOUSIX 3aKAUYKH U
JI00BIYH TpaccepoB. Taxoke Ha ATUX PHCYHKAX MOKa3aH
BHJI CAaMOW TOCTPOECHHOM pagnaabHON MOJAEIH.

0.00247:

000200
000150
000100

0.00050

Puc.2. KonueHmpaL;uﬂ 3mwquop/wuama 6 HAYAIbHbLIL MOMEHM U 8 MOMEHM OCMAHOBKU CKEANCUHDI.

Homymennsi, cIelaHHEIC
mareMmarnueckor moaeaun SWCTT:

(1) >KHIKOCTH HECHKUMAECMBI,

(2) HedTaHas ¢daza craMoHapHa,

(3) xumuueckas peaknus MPOTEKaeT TOJIBKO B
BOJIHOM (hase,

npu MOCTPOCHNHN

(4) paBHOBecwMe  jJocTuraercs  3a  CUeT
MaccooOMeHa.

PaccmoTtpena Tak HaspiBaemast mojenb Black Oil,
ONUCHIBAOLIAs  (QUIBTPALMIO  TPEXKOMIIOHEHTHOMN
JKHAKOCTH B BHAC 3aKOHOB COXPaHCHHS Macc
KOMIIOHCHTOB:

d
E(mpwsw) + div(pwuw) = qMI‘;I

0
7t [Mm(CorpLSt + CocP6S6)]

+ div(CoLpLuL + CoGpGuG) = qé\’l
0
E [m(CngLSL + CngGSG)]
+div(Corpruy + Cyopoiic) = qf
P, — P, = P.ow(Sw)
= cho(sg)

Sy+S, +S,=1

PG_PL

O06o03HaYeHHS:

j =W, 0, d - Boaa u JBe GHpaKiHu YIrieBOI0POIOB,
TsDKETas | JIeTKasi, COKpaIeHHO He(Th U ras;

W, L, G — Boxa, xunkas u razoo0pasHas (hazbl
yIIeBOOOpOOHOH  cMecn. Hedptsr w123 He
CMEIINBAIOTCSA C BOAOH, T03TOMY W U W — CHHOHUMBEI.

P o, S «— TOpOBBIC NaBlieHHSI W HACHIIIIEHHOCTH
(0OBeMHBIE KOHIIEHTpALUK) (Qasbl o

M — MOPUCTOCTb;

p LG - IJIOTHOCTH J>XHUJAKOH M Ta3000pa3zHOi
YTJIEBOAOPOIHOM ¢ba3 KaK cMecu JBYX
YTJIEBOAOPOIHBIX KOMIIOHEHTOB 0€3 y4eTa MOPHUCTOCTH
U BOJOHACBIIICHHOCTH (T.e. IUIOTHOCTH CIHWHUIIBI
oObeMa (a3bl, 3TO 3HAUYCHUS, KOTOPHIC MOSBISIOTCS B
3akoHe Jlapcu IpW IpaBUTAIMU YYUTBIBACTCS); P w —
IUIOTHOCTH BOJIBI,

Cj o - MacCCOBBIC KOHIICHTPAITHH,
COOTBETCTBYIOIIHE MaccoBO# KOHIICHTPAIUH
YTIIEBOIOPOIHOTO KOMIIOHEHTa j (j = 0,2 ) B da3e a; U o
— (pasosas cxopocTh o; q jM— QyHKIUKM UCTOUHUKOB
Macchl (QIIFOUIHOTO KOMIIOHEHTA j;

Pcow , PCgO — KanuJUIIPHBIC JAaBJICHUS.

KOHCTUTYTHBHBIC OTHOIIICHHS:

T

- ‘ra
(VP — 9pa)
1 a ~ 9Pa

u, = —K

3Ci=1,a-LG

j=o 0.
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31ech:

K— abcomoTHas NPOHMIAEMOCTb, KOTODAS,
BOOOIIIE TOBOPS, SBISACTCS TOJHBIM CHMMETPHIHBIM
TEH30pOM;

M oo K o BSI3KOCTD
MPOHHUIIAEMOCTH (Das3kl a.

CucTteMa ypaBHEHHI OaaHCa Macc JOMOJHICTCS
YpaBHEHHEM, OIKCHIBAIOIIMM JBUKEHHE TpPacCepoB.
DBOJIONUS MaccoBOM KoHIEHTpauuu Tpaccepa C,
JIBIKYILETOCSI BMECT€ C  BOJIOM, OMUCHIBAETCA
ypaBHEHHEM IIepeHoca:

U OTHOCHUTCIIbHaA

d ) —
ot (CgermpySyy) + dW(CEtFFw) = CgrQw

a —
E(CEtOHmprw) + div(CEtOHFW) = CrronQw

IJIc M — MOPUCTOCTh, Pw - IUIOTHOCTh, S w —

3
HACBHIIEHHOCTh  (0ObeMHash KOHUeHTpauus), Fu—
motoK, Qw— wuctounuk, Cgir, Cgroy— MaccoBas
KOHIICHTPAIHI sTrindopMHuarTa u STaHONA

COOTBETCTBCHHO. Fy 1 Q w IMOIyYaroTCs U3 pelICHUs
OCHOBHOM CHCTEMEI U He 3aBHCAT OT C.

Jius  TOoXydeHWsS  YHUBEPCANIBHOTO  MeEToma
WHTEPIPETAINN TPACCEPHBIX TECTOB HEOOXOIMMO
OTKa3aThCs OT aHAllM3a Pe3yJIbTATOB aHAIUTHYCCKUM
METOAOM U  HWHTEPIPETUPOBATh  PE3YNIbTATHl  C
MOMOIIBI0  THAPOAMHAMHYECKOTO MOICIHPOBAHUS,
COTJIACHO MaTeMaTHYEeCKON MOJEIH.

B nanHO# paboTe Mozens ObUIa aganTUpOBaHA K
pe3yiibTataM skcniepuMenTa. [loa aganramnueit Mmonenu
TMMOHUMACTCA NPOLCCC MUHUMU3AINN PA3TIUINUSA MEKITY
KPUBBIMU, IMMOJTYUCHHBIMU B XOJ€ PCHICHUA MOJC/IU, U

KpUBbIMU, MOCTPOCHHBIMU Ha OCHOBC
OKCIICPUMCHTAJIbHBIX JaHHBIX. AL[aHTaIlI/IH
IpoOUCXoauT mMyTeM HU3MCHCHMUS Ppa3JIMYHbIX

MmapaMeTpoOB MOJEIH, KOTOPBIC, B CBOIO O4Yepelb,
HA3bIBAIOTCS MHCTPYMCHTAMU aJJalTAI[UH.

OCOOeHHOCTH aJanTaldid MOICTH K pearbHBIM
JIAHHBIM:

1. CtpouTtcs panuanbHast MOJENb (paryc MOACITH
paccYuTHIBaeTCS 0 00beMaM 3aKadKu Tpaccepa).

2. Ecnu MPUCYTCTBYIOT HHJTUKATOPBI
MaTepualbHOrO 0OanaHca, TO CHayala MOpPOBOIST
aUanTalMi0 10 JWHAMUKE WX KOHIICHTPAIIHH.
HHCTpyMeHTaMu alaliTalliy B 3TOM CJIy4ae SBJISIOTCS:
ceTka  (pasMephl  slUECK, KOJHMYECTBO  CJIOCB),
mapaMmeTpel aucrepcud u  auddys3uu, BBIICICHUC
HEOTHOPOHOCTEH.

B namiem cjlydyac IMCPEMCHHBIMU IMMapaMeTpaMiu
SIBISIFOTCSL  OCTaTOYHAsh  HE(PTEHACBIIEHHOCTh U
KO3(D(DUIIMEHT CKOPOCTH  XHMHUYECKOH  peakiuy,
MPOTEKAOIIEH HA CTAJIMU BBIACPIKKH.

OmnpeneneHne OCTaATOYHONW HEe()TEHACHIIEHHOCTH
MPOBEJCHO  MyTeM  aJanTaldk  MOJAENH K
9KCIIEPUMEHTAIbHBIM JaHHBIM. 3a cueT mnojadopa
KOX(PHUIMECHTa CKOPOCTH pEaKIMH THIPOJIN3a U
BEJIMYMHBI OCTaTOYHOW HE(PTEHACHIIEHHOCTH NpPHU
agarnranuu MUHHUMH3NUPYCTCA OTHOCHUTCJIbHAs
NOTrpC€IIHOCTh MEXKIAY 3HAYCHUIAMU KOHHeHTpaHI/Iﬁ
Tpaccepos, paccUMTaHHBIMU B MOJIEIIN 51
MOCTPOCHHBIMU T10 PE3YJIbTATaM YKCIIEPUMEHTA.

Ha opuc. 4 npeacraBieHsl Bce  KpPHUBBIE,
MOCTPOCHHBIE JUISt pas3IUYHBIX 3HAYEHHI

KO3 (HIMEHTa CKOPOCTH PEaKUHH ¥ OCTAaTOYHOU
He()TCHACBHIIICHHOCTH, NPUYEM OJHO W3 pelICHHi
SBJISCTCS. ONTHMAJbHBIM (OTMEYEHO HA PHCYHKE
KHUPHOU KPUBOI).

Puc.4. Aoanmayua 2udpoounamuueckoti Mooeau no IKCNEPUMEHMATbHBIM MOUKAM.
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3axroueHue Cnucok 1uTepaTypsl
Onucana cxema NPOBEJACHUS HCCIEIOBAHUS 1. B. Zemel, Tracers in the Oil Field,

SWCTT, a Taxxe pU3MUECKUEC U XUMHICCKHIE aCTICKThI
JMAHHOTO  HUcclenoBaHus. [IpUBEJCHBI  KpPHUTEPHUU
BBIOOpA aKTHBHOTO Tpaccepa. Takxke ObLT MpPOBEICH
aHaJ M3 CYIIECTBYIOUIMX METOJOB HHTEPIPETaluu
pe3yJIbTaTOB HATYPHBIX HCIBITAHUH, B X0JIe KOTOPOTO
ObUTH  YCTAHOBJICHBI HEMIOCTATKH AHAJIMTHUYECKOTO
MeToAa OOpabOTKH PEe3yIbTaTOB M CHENAaH BEIBOJ O

HEOOXOIMMOCTH  CO3JaHMsA YUCIEHHBIX METOJOB
MHTEPIIPETALIH.
Hanee mnogpoOHO paccMOTpeHa —pealu3alus

Metona SWCTT B peanbHbIX ycinoBHsAX. OCHOBHBIM
pe3ysbTaToM JaHHOW pPabOTHI SIBISETCS CO3JaHKE
MaTeMatnuecko  Mozmenu  mpounecca  SWCTT,
MO3BOJISIIOILEH JJOCTaTOYHO TOYHO MHTEPIPETUPOBATH
PE3YJIBTaThl pEAIbHBIX MOJIEBBIX HCCIIETOBAHHM.

B pesynbraTe mOCTpOSHHS THIPOANHAMHYECKHX
Moieleit 1 moxoopa B HUX Kod((QHUIIHEeHTa 0CTATOYHOM

He(DTEeHACBHIIIEHHOCTH Al OPUONMKEHUS X
pe3yJbTaToB K peaabHbIM MIPOMBICIIOBBIM,
MPOBECHHBIM Ha CKBaXKUHAX, MOJTyYEeHBI
ONTUMAJIbHBIC 3HAYCHHUS OCTaTOYHOM
HE(PTCHACHIIIICHHOCTH U KO3 (HUIMEHTAa CKOPOCTH
XMMUYECKOM  peakuuMud  TUAPONHM3a.  3HAUCHHS
OCTaTOYHOI HE(PTEHACHIIICHHOCTH SIBIISTEOTCSI

OCHOBHBIMH pe3yJIbTaTaMH HHTEPIPETAIHU, KOTOPbhIE
TMO3BOJISIFOT OLEHUTH A PEKTUBHOCTH BHITECHEHUSI IPU

peanu3ali  CHCTEMBI IOJJEPXKAHUS IUIACTOBOTO
JIaBIICHNS.
Takum  oOpa3om, pa3zpaboTaHa  METOJUKA

HUHTEpIIpETAllM METOAa CGHapa6GJ’IBHHX TpaccepoB
JJIA pCaJIbHBIX PE3YJIbTATOB.
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TIMELY DIAGNOSIS AND OPTIMAL SURGICAL TACTICS AS THE BASIS FOR THE
PREVENTION OF COMPLICATIONS IN THE TREATMENT OF RECTAL WOUNDS
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AHHOTALIUS
PaccMarpuBaroTCsi BOIPOCHI paHHEH AMArHOCTUKM PAHEHUM NPSMOW KMILIKH, HMPUHLMIBI ONTUMAaJIbHON
XprpFHHeCKOﬁ TaKTUKHU, B 3aBUCUMOCTH OT CTCICHU M JIOKAJIM3AUU TTOBPECKICHUS. Hpe):[naraeMasl cxXema
JIe4e0HO-TMarHOCTHYECKUX MEPOTIPHUATHI MOXKET CIYKUTh IIPUMEPOM I NPO(UIAKTHKH THOMHO-CENTUYECKUX
OCJIO)KHEHUU IIPYU PAHEHUAX IPAMOM KUIIKH, KAK MECTHOT'O U CUCTEMHOTI'O XapaKTepa.
ANNOTATION
The issues of early diagnosis of rectal wounds, the principles of optimal surgical tactics, depending on the
degree and localization of damage, are considered. The proposed scheme of therapeutic and diagnostic measures
can serve as an example for the prevention of purulent-septic complications in rectal wounds, both local and

systemic.

KiroueBble cioBa: paHCHUE, IpsAMas KUIIKa, TMarioCTuKa, Xupypruieckass TakTHUKa.
Keywords: wound, rectum, diagnosis, surgical tactics.

Beenenne B COBPEMEHHBIX BOEHHBIX
KOH(JIMKTaX BO3PACTAEeT TSKECTh MOBPEXKICHUM, YTO
CBSI3aHO C IPOTPECCOM BOEHHOH MPOMBIIIIEHHOCTH,
arpecCHBHOCTBIO CBOMCTB IOPaKAIOIIUX 3JIEMEHTOB.
[Ipu 3TOM TpeobIagaoT OorHecTpeNbHbIE OCKOJIOYHBIE
U MHHHO-B3pBIBHBIE paHeHus [5,6,10]. Hecmorps Ha
TEXHHUYECKUH TpOrpecc, COBEPIICHCTBOBAHUE CPEACTB
HOCHMOW  OpOHE3alIMTBI, OCTAeTCsl  JIOCTATOYHO
BBICOKOH J10JIs1 POHMKAIOMINX IOBPEXIACHUH, CpeIu
KOTOpPBIX paHEHHs Ta3a C MOBPEKACHHEM MPSMOK
Kumkn gocturaioT 5.4 - 20%. B uzonmpoBaHHOM
BapUaHTe pPAHEHUsI MPSIMOHM KHIIKH BCTPEYAIOTCS B
0.6% cirydaeB, B COYETAaHHH C APYTUMH OpPTaHAMH U
cucremamu B 0.3 - 4.6% [3,4,7,8,11,12]. Tlo
JIOKJIN3alMY BHEOPIOIIMHHBIC MOBPEKACHUS NPSMOI
KHILKH OTMEYEHBI B 20-72% CIIy4aes,
BHYTPUOPIOLIMHHBIE COOTBETCTBEHHO — B 25-80%.
OcnoXHEHHMs 10Cje ONEePaTUBHBIX BMEIIATEIbCTB Ha
NPSIMOM KHUIIKE 110 MOBOJY €€ paHEHHH HaOJIoAanCh

or 8.8% mo 69.6% cmoydaeB. Taxke oTMeYarOTCs
JIOBOJIbHO BapuabelibHbIe 0Ka3aTeNy JIeTalbHOCTH,
KOTOpbIe cocTaBisaoT oT 3 a0 51.4% [1,2,9,11,12]. B
TIOCIIEAHUE TO/IBI cTparerus n TaKTHKA
XUPYPrHYECKOTO JeYCeHUS 0OJBHBIX c
MHO)KECTBEHHBIMH W COYETAHHBIMH ITOBPEKICHUIMHU
KMBOTa Ha OJTamax MEIUIMHCKOH  3BaKyaluu
O3HAMEHOBAINCh ~ HM3MEHEHHWEM  MapajurMbl U
NepecMOTpOM cyliecTBoBasiiel B 80-e roasl XX Beka
KOHIIETIIIMY TOoTabHOW oMo (earlytotal care), mpu
KOTOpOM npezmnoaranach OJTHOMOMEHTHast
XUPYpPrU4ecKass  KOPPEeKLUUs  BCEX  HMMEIOLIUXCS
HOBpC)K}ICHI/Iﬁ HC3aBHCHUMO OT HX IJIOKAJIMU3alluu U
TSKECTH. MHOTHME XUPYPIU CTaIl OTAaBaTh IPUOPUTET
3anporpaMMHUPOBaHHOMY MHOT03TaITHOMY
XUPYPIrHYECKOMY JIEYEHHIO B  COOTBETCTBUHM C
KOHLIETIIMEH «KOHTPOJsl HoBpexaeHuit» («Damage
control») [3,4,7].
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Hear wuccaepoBanuss  M3yunts  Qakropsl
KJIMHUKO-UHCTPYMEHTAJIbHBIX METOO0B HCCIEI0BaHUS
XUPYpPrU4eCKOro  CTAallMOHApa, Kak IPeIuKTOPbI
PaHHEro BHIBJICHUS MPU3HAKOB MOBPEXKICHUS PSIMOM
KUIIKH,  ONPEJNEeNUTh  BO3MOXKHBIE  BapUaHTEHI
XUPYPTrHYECKOTO  JICUCHHs,  HanpaBJCHHBIE  Ha
Npo(UIaKTHKY THOMHBIX M CEITHYECKNX OCIIOKHEHHH.

Marepuanbl ¥ MeTOAbl  HCCJEI0BAHUS
IIpoBeneno PETPOCTIEKTHBHOE HCCIIeJOBaHHE
PE3yNBTATOB JICUEHHS KaTETOPUH MOCTPAIaBIINX KaK C
MOATBEPXKICHHBIM  JUAaTHO30M PAHCHUS  MPSAMOM
KUIIKH Ha MOpeIblAyMIMX JTamax MeIUIMHCKON
MOMOIIY, TaK U BBIABJICHHBIX Ha TOCIIUTAIBHOM JTalle.
IIpousBeneH aHanM3 CpPOKOB BBIABICHUS PpaHEHUH

psSIMOH KHUIIIKH, Y4acTOTHI COUYETAaHHOCTHU
MOBPEXJCHUN, BO3MOXHOCTH IPENONEpPallMOHHOTO
o0cne10BaHMs, BapHaHTHI XUPYPrHYECKUX
BMEIIATENICTB, HMMEBIIME MECTO  OCJIO)KHCHHS.
Wzyuanace MeIUIIMHCKAs JOKyMEHTAIHS,

BKJIOHaromass nepBUYHBIC MCAWIHUHCKUC KapTOYKH,
MPOTOKOJIbI XUPYPTUICCKUX OHepaHHﬁ, MCIAUIIMHCKUC
KapTbl CTAallMOHApPHOI'O 0OOJILHOTO. HpI/I 9TOM CJICAYCT
OTMETUTH, YTO aHAJIM3UpyEMas rpylnmna OTHOCWJIACh K

OJHOM BO3paCTHOI71 rpymnre, C OJWHAKOBBIMU
YCIOBUAMHA 6BITa, NUTaHusA, TPOU3BOACTBECHHBIMU
YCJIOBUSIMH, HYTO TMOBBIIACT PENPEZCHTATUBHOCTDH

MOJTy9EHHBIX PE3YIIbTaTOB.

Pe3yabTaThl HcciieloBaHUS U MX 00Cy:KIeHHe
[TanueHTsl ¢ paHEHUSIMH HPSIMOW KHUIIKH, COCTaBHIIN
3.4% ot Bcex paHEHBIX B 00JACTh KMBOTa W Tasa.
Bo3spact noctpanaBmux coctaBui 36.6+3.1. TTon Bcex
MOCTPAIaBIIMX ~ MYXXCKOH,  4YTO  0OYyCJIOBIEHO
0COOEHHOCTSIMU BOEHHOM CITy>KOBI M BBINOJHSIEMBIMH
3aJja4yaMu 10 TpenHa3HaueHHo. Pacmpenenenue 1o
CpOKaM BBISIBJICHHSI pAaHEHHS B 3aBUCUMOCTH OT YPOBHS
TIOBPEKIACHU A HpHMOﬁ KUIOKKW OpE€ACTaBJICHbBI B
tabmme 1.

Tab6muma 1

CpokH BbIsIBJICHHSI PAHEeHHUs B 3aBUCHMOCTH OT YPOBHSI NOBPeK/IeHUs MPSIMOii KHIIKH

CyTKH € MOMEHTa BLIABIICHHS BHyTpnOpromuHHSIi oTaemn, % BreOprommuHbIit oTaen, %
paHeHHs
1-e cyTkH 78.2 2.4
2-¢ CYyTKH 13.4 5,7
3-e cyTKHn 7.5 23.4
rmocJie 3-X CyTOK 0.9 68.5

Pacnipenenenue no JIOKaIM3alUK TOBPEXKICHUS
MPSMOM KHIIKK B COYCTAHHH C JAPYTUMH OPraHaMHU H
CHUCTeMaMH IIpeICTaBIeHBI B TAOIUIE 2.

Tabauna 2
CoueTaHue paHeHU il NPSIMOi KMIIKHU ¢ APYTUMHU OPraHaMu Ta3a U OPIOLIHOI M0JIOCTH
BayTpuOpromuHHsIii otnen, % BueOprommHHBIN oTaeT, %

MoueBoi my3bsIps/ypeTpa 4.2 54.1

Kocru Tasza 19.0 27.3

[Tosneie oprass! OprOMIHON 50.8 12
MIOJIOCTH

[Tpouwnie oprassl 13.6 2.9

W30nupoBaHHbII XapakTep 124 145
paHeHus

Kak BuHO U3 IpeICTaBICHHBIX JAHHBIX TaOJHIIBI
1, y GosbIIeii 4acTH MarMeHTOB ¢ BHY TPUOPIOIIHMHHBIM
MOBPEX/ICHUEM TPSIMON KHIIKH PaHEHHE BBISBICHO B
1-e cytku ¢ momeHTa TpaBMbl (78.2%). Ha 2-3-e cyTku
npuxoautcss 20.9% cmywaeB. Ilocie 3-x CyTok
coorBercTBeHHO - 0.9% cmyuaes. Ilpum paneHnu
BHEOPIOIIMHHBIX OTAEIOB MPSMOIl KHUIIKH OTMedeHa
obpatHass TteHmeHnusa. Tompko B 8.1% chmydaes
OTMEYEHA JUArHOCTHKA MOBPEXICHHSA B -2 CyTKH C
MOMeHTa paHeHus. Ha moito mo3anHero BeisiBiieHus (3 u
bonee cyrtok) mpuxoautcs 91.9% ciyvaeB. AHanm3
Pe3yJIbTaTOB BapHAHTOB COYETAHUS PaHEHHH NPSMOH
KUIIKW C JIPYyTMMH OpraHaMu M cucteMamu (Tabiuia
2), mokaszall, 4YTO JOJi1 M30JIMPOBAHHBIX paHEHUM
BHYTPUOPIOIIMHHOTO  OTAENa  MNPSIMOM  KHIIKH
COCTaBMIIA 12.4%  cnydyaeB,  BHEOPIOIIMHHON

JIOKaIU3alMKu cOOTBETCTBEHHO — 14.5%. Ilpu sTOM, B
abCoOIOTHOM  OOJIBIIMHCTBE  CllyyaeB  OTMEYeH
COUETaHHBI XapakTep MoOBpexjaeHud, 87.6% mnpu
BHYTPUOPIOIIMHHBIX TOBPEXICHUX, 85.5% - mpnm
BHEOPIOMIMHHBIX. Bonpmie BCETO npu
BHYTPHOPIOIIMHHBIX JIOKAJTU3AIMSIX PAaHEHUS MPSIMOI
KHAIIKA OTMEYCHO IMOBPEXKICHWE IIONBIX OPraHoB
(50.8%) wm orHecTpenbHBIE TEpeNOMbl KOCTEH Tasza
(19.0%). Ilpm paHeHuH BHEOPIOIIMHHOTO OTAETA
mpsIMOl ~ KWIIKM, Haubojee YacTo  OTMEUYCHO
NnoBpexJaeHue MoueBoro myssipa (54.1%) u xocreit
taza (27.3%). Ilpu anamuse JOKaNIM3alMKd BXOIHOTO
OTBEPCTHS, OTMEUEHO, B TIOIABIISIONIEM OOJIBITMHCTBE
CllydaeB paHEHWH BHEOPIOMIMHHOTO OTAENa MPSIMOM
kumky - (50.4%) mocnenHee  pacmoiaralioch B
NIPOEKIMH Ta3a. JJaHHbIe IpecTaBlIeHbI B Ta0muIe 3.
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Tabnuna 3
Jlokanm3anusi BXOJHOT0 OTBEPCTHSA NMPH PAHEHUAX MPSAMOii KHIIKHA
Jlokanusauus BuyTtpuOpromunsslii ornen, % BueOprommHHbLit otaen, %
JKusort 21.8 8.4
Ta3 11.3 50.4
ITaxoBas 00nacThb 4.3 1.6
[poune 1.6 0.6
Takoe pacmoioXeHUEe JOKadW3allMd BXOJHOTO  BHEOPIOIIMHHOMN JIOKaJIU3alyH, Korja

OTBEPCTUS MIPU PAHCHUAX TPAMOU KHITKU 00BICHICTCS
0COOCHHOCTSIMH KOHCTPYKIIMM COBPEMEHHBIX CPEICTB
OponesammuTsl. [Ipr IPOHNUKAIONTNX PAaHEHUIX KUBOTA,
MENTFBU0A0IOMIHANGHEIX — MOBPEXKICHUAX,  HMeEJa
MeCTO spKas KIMHAYEeCKas KapTHHA IIEPUTOHMHTA,
«xaracTpodsl OpromrHoK noiocTm». [loaTromy He OBLTO
COMHEHUH B BBICTaBJICHUU IMOKa3aHul K
OTIEPaTUBHOMY BMEIIATEIbCTBY IO AKCTPEHHBIM
MOKa3aHUsIM. CoXHOCTH BO3HHUKAJIU npu
M30JIMPOBAHHBIX paHCHUAX PSIMOTA KHUIIKHA
BHEOpIOMUHHON Jokanu3anuu. C ydeToM cTepToi
KIIMHUYECKOW KapTHHBI, OTMEYEHO HECBOEBPEMEHHOE
BbIsIBJICHHE MOBpexaeHui. [lpu 3ToM auarHoctuka
cTpomiachk Ha cOope kamo0, aHaMHe3a 3a00JeBaHus,
O0BEKTHBHOTO OCMOTPA, PEKTAIBHOTO IAJBIEBOTO

JIMarHOCTHYECKUE BBIBOJBI OTPENENSUINCh CIyCTd 3 1
OoJiee CYTOK, TPH MOSIBICHHH MPU3HAKOB KHIIEYHOTO
OTJENSAEMOT0 U3 PAHBI ITOAWYHON 1 MIPOYHX 00IacTeil.
Tarxke cinemyer oTmMeTuTh, uTo Oonee ueM B 90.0%
CIly4aeB COCTOSIHUE IAllMCHTOB OLIEHHWBAIOCH, KaK
TsDKENOe, cTabWIbHOE, YTO MO3BOJIIIO IPOBECTH BECH
NepeueHb TpeOyeMbIX — KIMHHKO-IHarHOCTHYECKHX
MeponpusaTHi. BceM marnueHTaM ¢ paHEHHSIMH Ta3a
BBITOJIHSAJIMCH YJIBTPa3ByKOBOE UCCIIEI0OBaHUE OPTaHOB
OpIOIIHOM MOJIOCTH, KOMITBIOTEpPHAsi ToMorpadus c
KOHTpAaCTUPOBAHUEM, BUIACOOIHIOCKONHNA AUCTAJIBHBIX
OTJIEJIOB TOJICTOM KUIIKH. Bce 3T0 MO3BOIMIO BEIIBUTH
NIPU3HAKU IIOBPEXKACHUS NPSIMON KUIIKYU, OIPEICIIUTh
TIOKa3aHMs K XHUPYPTrHYECKOMY JICYCHUIO.
XapaKkTepHCTHKa BAPHAHTOB 00bEMa XUPYPIUIECKOrO

UCCIIeIOBAHUS, HEePBHYHON XHPYpPrUYEeCKOH  BMEINATENbCTBA UX YACTOTA, B TOM YHCJIC OCIOKHCHUH
obpaboTkn  pan.  OmnpeneneHHblE — TPYAHOCTH — NPEACTABJICHBI B TaOnuIeE 4.
BO3HHUKAIM IIPA BBHICOKOM DPaHEHHH INPSIMOI KHILKH
Tabmuma 4
XapakTepucTHKa BADHAHTOB 00beMa XMPYPrU4eCKOro BMeaTe/bCTBa, HX YacTOTa, B TOM YHCJIe
0CJI0KHEH U
O0beMm orepanuu
BHyTpUOprOIIMHHBIHI BueOprommHHbII
YIPIOP 0 P o Ocnoxuenus, %
otaen, % otaen, %
Tie’ IpsIMOM KUIIKH,
ocliokHeHus %
YmmuBaHUE paHb 27.3 28.9 69.7
OOGCTpyKTHBHAS PE3EKLUs 10
124 PESCKL 71.2 56.4 26.7
tuny ['apTmana
Pesexuust ¢ nepBUYHBIM
. P 15 - 15
AHACTOMO30M
JpeHnpoBaHue KICTYATKH Ta3a - 14.7 2.1
OTMbIBaHHE JUCTATBHOTO OT/eNa
ARC A 12.4 24.8
NPSIMOH KHIIKH
HanGonblree KOnMM4ecTBo CiIydaeB OCIOKHEHHWH — ymMBaHME C  0OS3aTeNbHBIM  JIPEHHPOBaHUEM
OTMEUEHO IPH YIIMBaHUE PAaH MPAMOW KHUIIKK. Tak, B KJIETYATOYHBIX MPOCTPAHCTB Ta3a, OTMbIBAHUEM

67% wuMenu MecTO MpPHU3HAKK MPOTPECCUPYIOUIETO
OTHECTPENLHOTO TEPUTOHUTA, pPAaHHEW CraeyHoM
kumeyHo — Hempoxomumoctu  (28.8%).  Ilocne

0OCTPYKTHBHO# pe3ekuuu mo Tumy ['aprmana, B 0.8%
MMEITN MECTO HECOCTOSATEIFHOCTh AUCTATFHON KYJIBTH,
a TaKkXKe pa3BUTHE BHYTpHUTa30BoH ¢uiermonsl (3,4%.).
[Ipu ompeneneHun XUPYPruyeckoi TAaKTHKH JIEUSHUS
paHEeHHH  TOpPSAMON  KWIUKM  BHYTPUOPIOIIMHHOMN
JOKAJIN3alliy, ONTHMaJIbHBIM OOBEMOM OIEpaluu
CUNTAEM BBIOJIHEHWE OOCTPYKTHUBHOH pe3eKIHU
MOBPEXJIEHHOTO ydacTka 1o Turmy ['apTmana,
0COOEHHO TPU OOIIMPHBIX, CKBO3HBIX MOBPEKICHUSIX,
NpU3HAKaX JeBacKyasipu3anuu. [Ipn BHEOPIOIIMHHBIX
JIOKAJTN3aIHAX MOBPEXKICHNS, HEOOIBIINX
OJIHOCTOPOHHUX paHax (MeHee 2.0 cM.) BO3MOXKHO

JUCTANIBHBIX OTAENO0B. [Ipu npyrux yciaoBusxX cuuTaeM
11eJ1eco00pa3HBIM OT/IaBaTh MPEAIOYTEHHE OTePaIny
o tuny 'apTMana.

3akaiouenne  Takum  oOpa3oMmM,  MOXXHO
3aKJIIOYUTh, YTO BCEX TMANUCHTOB C pPAHCHUEM B
MIPOEKIMK Ta3a HEOOXOIMMO 00CIIeoBaTh B paMKax
«BBISBJIICHUS (MCKITIOYCHUS) TOBPESKACHUS MPSIMO
KAIIKW». [Ipu  yclioBHH CTaOMIILHOTO COCTOSIHUS
TIAIMEeHTa, 11€7ec000pa3Ho BHINOIHHUThL BECh IEpeYeHb
HMEIOIUXCA KJIMHUKO-AUAarHOCTUYECKHUX
MEpOIPUATHI, HanpaBICHHBIX B MEPBYIO O4Yepe]b Ha
HCKITIOUEHHUE TTOBPEIKICHUHN TPSIMON KUTIIKH, 0COOCHHO
BHEOPIOIIMHHON  Jokanmu3anud. [Ipu  BHISBICHHH
MIPU3HAKOB TOBPEXKICHHUS TpsSIMOit KHIIIKH,
XUpyprudecKas TaKTHKa JOJDKHA OBITh HaIlpaBlieHa Ha
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OTBEICHUE  KUIIEYHOIO  COACPXKHUMOIO  IIyTEM 6. EcunoB A.B. Bemuunna u cTpykTypa
(opMHpoBaHUE Pa3rpy30YHON CTOMBI, JPEHUPOBAHUE  W30JMPOBAHHBIX paHeHUH KOHEYHOCTEH B
KJIETYaTOYHBIX IPOCTPAHCTB Taza (Ipy  COBpEeMEHHBIX JIOKaNbHBIX KoHQumkTax (O0630p

BHe6pIOHII/IHHI>IX paHeHI/IHX) 1 JUCTAJIbHOC OTMBIBaAHHC
TOJICTOM KHUIIKU. B Cllydac€ TMOABJICHHSA TIPHU3HAKOB
OCJIO)KHEHHH MECTHOTO M CHCTEMHOTO Xapakrepa,
CTOUT TPUACPKUBACTCA TAKTUKH MHOT'ODTAITHOTO

XHPYPTHIECKOTO JICYeHNs, MO3BOJISIOIIETO
CBOEBPEMEHHO OCYIIIECTBIISTH KOHTPOJIIb
MOBPEKICHUM.
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OU3NOTIHOMHUKA HCTOPUHN

Mooceunckuii 10.b.
AO Cemb xkaunux «Meocuy, P®, Mockea

Yu.B. Mozhginsky,
psychiatrist, Doctor of Medical Sciences, Professor,
JSC "Medsi Clinic Group of Companies"

PE3IOME
IlaTojorus TMYHOCTH 3aHUMAET B TMCUXUATPUU BAKHOC MECTO. He CYHIECTBYCT 3aCThIBIINX «IICUXOIIATOB)».
BaskHBI TOIBKO JAAHAMHWYCCKHUE peakluu W Je3ajanrtanusa B CEMbE U COLIUYME. HO, BCIb, MU CaMa 3Ta
«ae3agarnranusy onpeAcIsIeTCT MHOXKECTBOM (I)aKTOpOB! I[I/IEIFHOCTI/I‘IGCKI/IC KpUTCPpHUHU, TAKUM o6pa30M, [S11(¢
OoJIbIIIE «Pa3sMbIBArOTCS». B crartpe uccienyercs (I)OpMI/IpOBaHI/Ie MaTOJIOTUICCKUX MATTEPHOB ITOBCJACHMA,
06YCJ'IOBJ'IGHHLIX apXxXeTUuIiiaMu. Onn OTpa’KCHbI, B YaCTHOCTHU, B IICUXOUCTOPUHU U, 0C06€HHO, (I)I/I3I/IOI“HOMI/IK€.
SUMMARY
Personality pathology occupies an important place in psychiatry. There are no fixed structures of
“psychopaths.” Only dynamic reactions and maladjustment in the family and society are important. But, after all,
this “disadaptation” itself is determined by many factors! Diagnostic criteria are thus further “blurred”. The article
examines the formation of pathological patterns of behavior caused by archetypes. They are reflected, in particular,
in psychohistory and, especially, physiognomy.
KiroueBble c1oBa. ApXGTI/IH, arpeccus, moBeACHUeC, NICUXOUCTOpUs, (1)I/I3I/IOFHOMI/IKa.
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AKTYaJIbHOCTb. PU3NOTHOMUKA (rped.)
03HAYaeT aHaJu3 JIMYHOCTU U MOBEACHUS MO YepTam
nuna. MOXHO YBHIETh, Ha pa3HBIX MpHUMEpax,
CXOJICTBO (PM3MUYECKUX XapaKTEPUCTHUK, OCOOCHHOCTEH
AHATOMHYECKOTO CTPOSHMSI, MAMHKHA H MaHEpHl ce0s
BECTH. 3aMEYeHO, 4YTO T€ WIM HWHBIE YEpTH
COOTBETCTBYIOT  OIPEACICHHBIM  NAaTTepHaM B
MOBEICHUN 4YeJIOBEKAa. MBI 3HaeM NpONOpLUH Tena,
«IOMBKW»  JHIA, OCOOCHHOCTH  MHMHKH U
MAHTOMHMHUKH, C OJHOH CTOPOHBI, U CIIOCOOBI
MOBEJICHUS B COIMYyME, CKIIOHHOCTH, MPOOJICMEI,
peakuuMu Ha CcTpecchl — ¢ Apyroil. Mbl MoxeMm
MPOBOAWTH AaHaU3 MOCTYINKOB, TMPOTHO3UPOBATH
JUYHOCTHOE pa3BUTHE. MOXeM MPEeArnoyIoKHUTh, Yero
OT JIaHHOW JIMYHOCTH ClieAyeT OXuaath. OcoOeHHO
HAIJSIIHO ~ TOJOOHBIA  aHamW3  NPUMEHUM B
MICUXOUCTOPUH. B KpHU3UCHBIE BpeMEHHBIE NEPHOABI
MpPOSBISAIOTCA Ba)KHbIE YEpPThl B JIMYHOCTH U €€
noBesieHuH [4].

MeTtoanl HCCJIe0BAHMSA. IIpoBeneno
COTIOCTaBJIEHHE HCTOPUYECKUX MEePCOHaXkKEH ¢ ydeToM
ATaroOB UX KU3HU. MBI HCXOJIUM U3 MPEATNOCHUTKH, YTO
JNIMHAaMHMKa W3BECTHOM HMCTOPUYECKOM  JIMYHOCTH
OoTpakaeT oOOIIMEe 3aKOHOMEPHOCTH: PpeakKIUH 3TOi
JIMYHOCTH U JI000I NpYyroil — NPUMEPHO OJMHAKOBBI.
M3BecTHBIE HCTOPHUYECKHE TIEPCOHAXKHU O0JIee BBITYKIIO
U SBHO JEMOHCTPUPYIOT 3aKOHBl JIMYHOCTHOM
JuHaMUKU. [103TOMYy MBI CUHTaEM METOAOJOTHMYECKH
ONpaBJaHHBIM aHAJIU3 MOCTYNKOB C HCIOJIb30BAHUEM
«OTKPBITBIX» HCTOYHHKOB. DoTorpaduu, WHTEPBBHIO,
JIHEBHUKH, BOCIOMMHAHHUS — OTPa)XKalOT aJITrOPUTMBI
MOBE/ICHUSL.

Pe3yJII>TaTI)I. M3 wnambonee wuU3BECTHBIX Ha
CETONHSAILIHUNA JI€Hb ny6m/11<au1/11?1, TEMa JIMYHOCTH H

HCTOPHU 3aTPOHYTa B TPyJaX AaMEPHUKAHCKOTO
nucropuka u rcuxonora JI. Jlemoza (1931 — 2020). C
HMEHEM  O3TOr0  YYEHOro  CBSI3aHO  MOHSTHE

«tcuxoncropum». Peus B ero paborax, Gosee Bcero,
UIeT O Pa3BUTHH JMYHOCTH C JETCKOTO BO3pacra, O
BIIMSIHUM HAa 3TOT HPOLECC FeHETHYSCKHX, CEMEHHBIX

¢aktopoB [1]. Ho B memoM «IICHXOUCTOPHS
TIOHMMAETCsl KaK TECHOE IepeIuieTeHHe JIMYHOCTHBIX
XapaKTepUCTUK, B TOM 4YHCIE, SMOLMOHAIBHO —

BOJIEBBIX acCIEKTOB M MPOLECCOB HCTOPUYECKOTO
Macmraba. [Ipoie roBopsi, BOpoc CTOUT Tak: KAKOBBI
(OpMBI BIMSHHS JIMYHOCTH Ha UCTOPHYECKUIT ITpoLIecc
U, C JPYroil CTOPOHBI, CAaMOT'0 3TOT0 «IIpOIecca» Ha
(hopMHpOBaHUE TUIHOCTH?

Kuesckuit ncuxuatp W. Cuxopckuii (1842 - 1919)
BIIEPBBIC  YETKO  CHCTEMAaTHU3UPOBAT  BOIPOCHI
SBOJIOLMHM TNPHUMEHUTEIBHO K  XapaKTepPHCTHKaM
JUYHOCTH W TIOBEICHHMA. B cBoeM pyKoBOACTBE
«Bceobmias mncuxonorus ¢ Qusnornomuxoin» (1904)
YUSHBIH IIOKa3bIBaeT, NPUBOAS BEChMa HAarJISIHBIC
PUCYHKH, Iyrapliye Mapajuielld  YeJOBEUYECKHX
o0ymKkoB M (uznorHomukn xuBOTHBIX [5]. Takoe
cpaBHeHME (cM. puc 1) SBOJIIOLUU JKUBOTHOTO MUpPA U
YEJOBEUECKUX THIIOB BBI3BIBACT, MSTKO TOBODS,
yausineHue. WM. Cukopckuid  U3BECTEH  CBOMM
TEHJICHIMO3HBIM 3aKJIIoueHreM 1o neny beitnuca, HO
9TOT TOJUIOT MOXXHO TIPOCTUTH, YUYHMTHIBAS BKJIAJ
YUYEHOTO B IICUXUATPUIO.
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Puc. 1. Jsonoyus kak ona ecmeo.
Tak wmu wHave, pU3MOTHOMHKA TOATBEPXKOAeT - OTO (Qu3HYeckas BeNWYMHA, CBOETO  poOJa,

KOHICIIIIMIO  TICUXOMCTOPMM  KakK  B3IJsAa Ha
KaTaKJIM3MbI U Pa3BUTHE YEJIOBEYECKOH IUBIIN3AIIIH
CKBO3b MPHU3MY CYAbOBI OJHOM JIMYHOCTH, OCOOEHHO,
W3BECTHOM, OCTaBUBIIEH 3HAUMMBIA cjaen. Takue
napanjend YMECTHbI, HalpuMep, IpU HCCIETOBaHUI
HUCTOPUYECKHUX TYypOyJIEHTHOCTEH (PEBOIIIOLIN, BOWH U
pou.).

UYenoek «bapaxrtaeTcs» B uctopuu. Ho u cama
HUCTOpHSA, BO — MHOTOM, 3aBUCUT OT BOJIM 4YeJOBEKa.
CrnenoBarenbHO, U3ydasi HEPUIIETUH KU3HU OTACIBHON
JUYHOCTH,  MOXHO  MOHATh  3aKOHOMEPHOCTHU
OHTOJIOTMUYECKOTO Pa3BUTHs, CTAHOBJIICHUS XapakTepa,
OTAEJBHBIX ITAllOB 3TOr0 Ipolecca u (akTopos,
OKa3bIBAIONINX Ha HETo peraroliee BiausHue [3].

Ha3BaHHBIE MOMEHTHI, YaCTHYHO, MOTYT OBITH
OOBSCHEHBI C MOMOIIBIO TEOPUU acTpo — ¢usuka H.
Kozsipesa (1908 - 1983). OH BBLABHHYN KOHIIETIIIHIO
KOCMHUECKOTO BPEMEHHU. YUEHBIH moJarai, 4To BpeMs
— He ecThb abCTpakTHOE MOHSITHE, Ha KOTOpOe
YKa3bIBalOT cTpesku yacoB [2]. Bpems, no Ko3sipesy,

kocMuueckuid Betep. OH MOXET YCKOPATh X0
coObITH. B3anMOBIMSHHE 4eJIOBEKa, €ro BOJIH U
HUCTOPUYECKOTO  TPOCTPAHCTBA, TaKUM  00pa3zoM,
MOJIy4aloT JIOTIOJHHUTENbHbIE, W BEChbMa BaXKHBIE,
XapaKTEePUCTHKH. Otcrona MIPONCTEKaeT
METOJI0JIOTHYecKasl MpaBoTa MCUXOUCTOPHUHU. YesroBek
CHOCOOEH  «JIBUTATh», «YCKOPATH» HCTOPHUUECKOE
nswkenue. CrpaBeIMBO 1 «00paTHOE» BO3/ACHCTBHE.

K pasragke nactosmux (akTopoB BIHMSHUS Ha
JIMYHOCTh, e¢ a(eKThl M TOBeIeHHEe ONMKe BCEro
okazaics mBernapckuii neuxuarp K. IOnr (1875 -
1961). N3 orpoMHOro MaccuBa e€ro IyOnIMKanmit
MOJKHO, YCIOBHO, BBIWICHHTh HEKHH alIrOpUTM
BOJIEBOTO yCWJIMSA, PUCYHKA TIOBEACHUS JTMYHOCTHU [6].
B camom 3apopbliie BOJIEBOTO, MOBEAEHUECKOTO aKTa
HaXOJWUTCSl  «apXeTWUI», HEKas 3aKOJUPOBaHHAs
uHpopManus. DTOT apXeTUIl IPOU3BOJUT CHMBOJIBL,
o0pazbl. OHu, B CBOIO 04epe/b, poxkaatoT addextsl. U
yxke 3Tn ap@eKThl NPOAYLUHUPYIOT OIPEAEICHHYIO
JIMHHIO TIOBEACHHMS (CM. pHC. 2).
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MNoeeneHue

v

Puc.2. @opmuposanue nammepros nogeoerus.

Ha ocHOBe Takoro aHaii3a MOYKHO BBIICIHTD
OT/ICNIbHBIC TICUXOTHIIBI, C IOXOXUMH addexramu,
UIEeIMU " MOBEJICHUEM. Hamnpuwmep,
(M3MOTHOMMYECKUI  IICHXOTUI  «POMaHTHYECKOTO
H03Ta», YBJICYCHHOTO HICAMH coluanmsMa. TyT -
nenslii Habop (¢ororpaduii MO3TOB, POMAHTHUKOB
Hayayna 20 —ro Beka. Y 3THX cyObEKTOB ObLIN AJTUHHBIE
BOJIOCHI, poMaHTHUeckuil B3rmiA. OHU  Kypuin
ManrupocChl, MNPOABIIAIN YUCTBIC TOPBIBBI KOHOCTH,
YBJICKAJNCh COIMAIN3MOM... Ka3zamock Obl, HUYTO, B
UX IOHOIIECKUX TIOPTPETAax, He MpeBelano rpsayeit
arpeccun. Ho onu ee nposiBunu. byayuu BCTpOE€HHBIMU
B ICHXOHCTOPHYECKMH TpOLECC, OHH  CTald
JKECTOKHMH HCTIOTHUTEISIMH IIEPEYCTPOUCTBA MHUPay.
W ormspeiBasick  Hazaln, BCMaTpUBasCh B HUX
IOHOILIIECKUI TICUXOTHII, BCE K€, MOXHO YJIOBUTH TaM
OT/ICNIbHBIC YEPTOUYKH JINYHOCTHOU arpeccHu.

BbeBator crpaHHble cOmmkeHss... Ilocne Toro,
KaK Mbl YCJIIOBUJIUCH B MeTO}IOHOFH‘IeCKOﬁ IpaBoOTe

[ICUXOUCTOPUH, u CBSA3aHHOU c 9TUM
MH(GOPMATUBHOCTH (U3MOTHOMHKH, HE COCTaBJISET
ocoboro Tpyla IIPOBECTHU COIIOCTaBJICHMUS
(PM3MOTHOMUYECKHUX  TOKa3zaTeslell  MCTOPUYECKHX

JiesiTeNeld, SKUBIIMX B pa3HbIX BpeMeHax. UMbl
OOHApyXUM y HHX CXOXXHE MOTHBBI ITOBEICHUS.
Bospmem, k mpumepy, QoTorpaduu «BepIIHTEICH
cyned», TO eCTh, OTHEIBHBIX PEBOJIOIUOHHBIX
nepcoHaxei, Hauana 20 — BeKa U U3BECTHBIX JesTeNeH
— TOXXe Hayaya, HO yxe 21 — ro Beka. JIerko MoxHO
3aMeTHUTh, HACKOJIBKO OHHU moxoxku! [lomHsIi Tprymd
(hM3NOTHOMUKH.

dotorpadun u nmoseneHue. Bee moxoxe. MoxHO
yragarhb. JIerko 3aroMHHTb.

Bor, ckaxxeM, 1Ba ypoxKeHIa BOJDKCKOTO TOPOA.
YV HUX CTaabHOU B3TJIS/, YETKO 0003HAUYCHHBIEC CKYJIBI,
TJIA3HUIBI, OCTPBIA TOAOOPOJOK... O TaKMX CTpOKa
ITacrepHaka: «...HaBepHO, Bbl HE APOTHETE, CMETas
YyeloBeKa...».  Bepmmrenn — cyme6.  JlBurarenu
HUCTOPUYECKOI0 Iporpecca. YCKOpSUIM BpeMs, B
KO3BIPEBCKOM €r0 MOHUMAaHHH.

A BOT, IBa U3BECTHBIX «T€XHOKpaTa». [[IMHUYHBIN,
NyKaBeId  TpUILyp, oOTekaemas  (U3HOHOMHS.

Crnamkoronockle NMTHIBI FOHOCTH... MOTYT CIy>KUTB
mobomy aukratopy. Jlume Ob1 mnatwim. Ilogcrensr
MOOYI0 HICONOTHIECKYI0 CONOMKY. OHH 3TOMY
YUHIIHCE.

Wnn, BoT: Ha nBYX hoTOrpadusix BUIHO, O JIAILY,
u3rojoaasieecs auoumo. OHO HAIILIO CBOM 0OBEKT, B
KOTOPOM YepIiaeT SHEPTHUIO MPOTHB CKYKH U HEBPO30B
OOBIIEHHOM KU3HU.

Eme mpumep: Tak ckaszaTh, «IIPOCTBIC MapHUY.
Hauano 20 — ro Beka, ero cepeauHa, Hayaio yxe 21 —
ro BeKa. ATpEecCHBHOCTh MPEJATeNbCKU MPOCTYyMaeT
CKBO3b CIIAIAByI0 000110YKy. Bmpouem, 3mech yxe
coyeTaloTcs (U3NYECKHE MapaMeTpbl M MOpPAaJbHEIC
OILICHKH.

Obcyxnenue, BbIBOAbI. Ha mnoaxone HoBas
KIaccu(UKausa ICUXWYECKUX paccTpoicTtB. Tam
MPOU3BEACHBl OYCPENHBIC KOPPEKIMH B3TISAOB Ha
pasiuyHble TuarHo3bsl. Ho Bce HOBAIMM HCXOAAT U3
[JIABHOU MPEINOCHUIKH, OYATO aHOMAJIUU MCHUXUKH —
€CTh CJIEICTBUE OWOJIOTHYECKUX, TIE€HETHUECKHX,
COLMaNbHBIX BO3JeHCTBUH. [Jla, TOMOCEKCyaausMm
JAaBHO YK€ He auarHo3. Ho ocraioTcs MpOTOKOJIBI

JICYEHUS] ~ «ICUXOMATHUM» -  COHAAKCOM |
HeyJenTwioM. B  coBpemeHHO#W oOpabotke. [lo
TIPU3HAHUS TICUXOMCTOPHYECKUX (axTopos,

apXCTUTOB, (H3MOTHOMHKH, KaXKETCS, CIIe OYCHb
JTaJIeKo.
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AHHOTALNUS

B cratee oTpaskeHBI pe3yJbTATHl SMUAEMHOIOTHYECKOTO aHAIM3a OCTPhIE M XPOHHYECKHE BHPYCHBIC
renatutbl B niepuos 2018-2022roapr mo obmactu. 3a00€BaeMOCTH XPOHUYECKUX BHUPYCHBIX TE€IMATUTOB CPEIU
Hacenenue 3a 2018-2022ropl, 10 cpaBHEHHE C OCTPHIMHU BUPYCHBIMHE TellaTUTaMu B 110 061acTu peructpupyercs
6ompme oT 7 1o 12 pa3. B mensax mpodmiakTHKy mapeHTepabHBIX BUPYCHBIX T€aTHTOB B cpenn HaceneHue,
BeienieHsl 67000 103 BakmHbBI U 25510 MTYK 3KCTIpEcc TECTOB JJIsl OPTaHU3AIMH 37PaBOOXPaHEHHS PaHOHOB U
ropojoB obactu. [Tpn pacnpenenerne 10361 BAKIIMHBI IPOTHB BUPYCHOMY I'emaTuTy B 1 3kcmpecc TecToB OBIIO
y4TeHbl KOJIMYECTBA MOAJEKAIINX cTapiiee 18 JeT B3pOCHbIX HACENEHUs, SMUAEMUOIOIHUECKON CUTyalHs 110
3a00JIeBAEMOCTH BUPYCHBIM I'ellaTUTOM B 1 manbHOCTH pailoHOB 1 ropoios obnactu. B nepuon ¢ 17guBaps no 30
ntoHs 2023roja, B palOHHBIE M FOPOJICKHE OpraHU3aluy 3/[paBooXpaHeHne odnacty, ooparmmck (n=19718) To
ecTb 2,5% denoBek u3 yuciaa n=783652 uenoBek MOAJIEKAMIMX K TECTUPOBAHUIO U BaKIUHALUU BUPYCHOTO
rematuta B. U3 Hux (n=18962) 96,1% udenoBek orpunartensHble, (n1=697) 3,5% dYemoBek O0Ka3aloch C
MOJIOXKUTEIBHBIMU Pe3yIbTaTaMU BUPYCHOTO remnatuTa B. .

N3pacxomoBanbl 19718 mityk skcrpecce TectoB 1 21281 103 BakiyH Ha MEpBYy0 BakiuHauuio. M3-3a nepe6os
obecredeHreM dKCIIPECC TECTOB B KOHIIE ampers Mecsia, 1563 yenoBek HampaBiieHb Ha obcnenoBanus k BI'B B
MDA naboparopro-muarHoctudeckue 1neHtpsl CIINJL paiioHOB u ToponoB obOmactu. Ilo pesymbratam MDA
aHAIM30B TO/JISKANI0 K BakKIWHAIMK. B Mal Mecsie momoiaHuTenbHO mosydeHsl emie 13000 mTyk sKcmpecc
TECTOB AJIsl TECTUPOBAHHE.
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Ilo pe3ysibTaTtaM TECTUPOBAHUEC BAKIIMHUPOBAHBI HepBOﬁ ,Z[O3OI71 MIPpOTUB BUPYCHOMY I'CIATUTY n=
21281(2,7%) uenosek, BTopoit no30it N=14324(67,3%) uenosek. [lo obOnacTu TpeTbeil 1030l BaKIMHUPOBAHEI
100(0,7%) denoBeka Tak Kak OHM mody4adu | W 2 1n03y A0 Hayala MacCOBOM BaKIMHALMM B YacTHBIX
MCAUIUHCKUX YUYPECIKACHUAX I'OPOJAOB U paI7IOHOB obmactu. B HaCToAIIEC BPEMS MPOAOIKACTCA TECTUPOBAHUA U
BaKIIUHAUA CpE€Ar B3POCJIOT0 HACCIICHUA O6J‘IaCTI/I, HMECECTCA B 3allace CIIuc 5792 HITYK 3KCIIPECC TECTOB U
31295103 BaKIIMHEI IPOTHB BUpYyCHOMY rematuty B. Ilpu Takoit HU3KOH 00pamaeMoCcT HaceleHne BaKIInHAIHeH
W HEJOCTaTOYHOH OpTraHM3allMi METUIIMHCKAX pPa0OTHHKOB HH()OPMHUPOBAHHE B3pPOCIOTO HACEICHHUSI O
TMPOBEACHNN TECTUPOBAHUA HAa BUPYCHBIC I'€IIATUTHI OKCIIPECC TECTOM W BaKIIMHAOWHW IPOTHUB NMapECHTECPAJIBHOTO
BUPYCHOTO TelaTUTa JaHHAs MEPOIPHATHS MOTYT IPOJUIATCS MO o0nacTH eme 8-12 JeT U MOTYT OCTIOXHHT
SMHUIEMHUOJIOTHIECKYIO CHTYallH 110 3200JIeBAEMOCTH IO BUPYCHOMY TenaTtuty B obiacTtu.

ABSTRACT

The article reflects the results of an epidemiological analysis of acute and chronic viral hepatitis in the period
2018-2022 in the region. The incidence of chronic viral hepatitis among the population in 2018-2022, compared
with acute viral hepatitis B, is registered 7 to 12 times more in the region. In order to prevent parenteral viral
hepatitis B among the population, 67,000 doses of vaccine and 25,510 express tests have been allocated for the
organization of healthcare in districts and cities of the region. When distributing the dose of vaccine against viral
hepatitis B and express tests, the number of adults over 18 years of age, the epidemiological situation regarding
the incidence of viral hepatitis B and the distance of districts and cities in the region were taken into account. In
the period from January 17 to June 30, 2023, (n=19718) contacted regional and city health care organizations, that
is, 2.5% of people out of n=783652 people subject to testing and vaccination for viral hepatitis B. Of these (n=
18962) 96.1% of people were negative, (n=697) 3.5% of people had positive results for viral hepatitis B. 19,718
express tests and 21,281 doses of vaccines were used for the first vaccination. Due to an interruption in the
provision of express tests at the end of April, 1,563 people were sent for examinations for HBV at ELISA
laboratory and diagnostic AIDS centers in districts and cities of the region. Based on the results of ELISA tests,
the patient was eligible for vaccination. In May, an additional 13,000 express tests were received for testing.

According to the testing results, n=21281(2.7%) people were vaccinated against viral hepatitis with the first
dose, n=14324(67.3%) people with the second dose. In the region, 100 (0.7%) people were vaccinated with the
third dose since they received the 1st and 2nd dose before the start of mass vaccination in private medical
institutions in cities and districts of the region. Currently, testing and vaccination among the adult population of
the region continues; there are another 5,792 express tests and 31,295 doses of vaccine against viral hepatitis B in
stock. With such a low uptake of vaccination among the population and insufficient organization of medical
workers, informing the adult population about testing for viral hepatitis with an express test and vaccination against
parenteral viral hepatitis, this activity can last in the region for another 8-12 years and can complicate the
epidemiological situation regarding the incidence of viral hepatitis B areas

KuioueBble ciioBa: 3a001€Ba€MOCTh, BAaKIIMHAIIVSI, BUPYCHBIN renaTUT B, skcnpecc TecT, BakiiHa, 1034,.

Key words: morbidity, vaccination, viral hepatitis B, rapid test, vaccine, dose.

Marepuajbl 1 METOABI UCCIIETOBAHUS

MatepuanaoM i TPOBEACHUS aHAIN3A CITYKHUIN
MEIUKO-MH()OPMAIIMOHHBIN ~ OTAeN  pailOHHBIX U
ropoackux [{OBII, HII'COH ob6nactn, AHanuTHIeckue
HCCIICIOBaHMSA, CTATHCTHICCKHE 00pabOTKH, I METOEI
MaTeMaTHYECKOTO aHaJh3a.

O0paboTka TONYYEHHBIX JAaHHBIX TPU MTOMOIIN
MEPCOHAIBHOIO KOMIIbIOTEPAa C  HCIOJb30BAHUEM
tabimuHoro penaktopa Excely 2002 ¢ maketom
ananu3a 11t Windows XP.

Hean padoThI: Orenka OopraHu3aIuu
mpodUIaKTHIeCKOW BaKIMHAIIMK HAaCEJIeHUS TPOTHB
BUPYCHOTO remnarura B mo palloHHBIM M TOPOACKUM
opraHu3anusaM 31paBooxpaHenne Jkaman-AoGaackoi
obnacti

3apaum:

1. M3yuuth  opraHMzanuio  IPOBEIACHHS
IPOPUIAKTHYCCKOW BAKIIMHALMU MPOTHB BUPYCHOTO
reraTuTa.

2. TIlpoBecTH 3MUAEMUOIOTHYECKON
npodUIaKTHIECKON BaKIIMHAIINH.

3. Pa3zpaboTka pekOMEHJANWi MO YyIydIICHUIO
0XBaTa BaKIIMHAIINN HACEICHNUS.

aHaJIn3

AKTyaabHoCcTh: [lapeHTepanbHble BHUPYCHBIE
TEeNaTUThl  SIBJSIIOTCS  TJI00ANBbHOW  TpobIeMoi
COBPEMEHHOT0 3JIPaBOOXPAHCHHSI. Ioka3zarenu

3a0071€Ba€MOCTH OCTPHIMH BUPYCHBIMH T'€lIaTHTaMHU B
pecnyOnuke 3a mocienaue 40 JeT ocTaloTCs Ha
BBICOKOM YypOBHE, cocTaBisist oT 163,3 mo 1084,5 Ha
100 000 HaceneHus.

Jlnist nanbHENIero coBepIIeHCTBOBAHUS CUCTEMBI
MIPOQHITAKTUKY 32 BUPYCHBIMH TeTIaTUTaMH B paioHax
U ropojax o0JacTH, a TakXke PyKOBOJCTBYsCh «OO0
YTBEPXKJCHUU aQITOPUTMAa IMPOBEJICHHUS OIKCIPECcC
TECTHPOBAaHUS W BaKUWHAIIMKM TPOTHB BUPYCHOTO
rematuta B cpean B3pOCIIOro HAacelIeHHS» MPHKA30M
M3 KP or 12.01.2023roma Ne7 B TOpOJICKHX U
palioHHBIX OpPTaHM3AIMAX 3PAaBOOXPAHEHUS 00JIacTH,
OpPraHMU30BAHBI ITYHKTHl TECTHPOBAHBI M IIPUBUBOYHEIC
ITyHKTHI JUT BAKIMHAIKSA IPOTHB BUPYCHOTO TeMaTHTa
B B3pocnoro HaceneHus. B xaxoil rpynna ceMeiHbIx
Bpauyel(I'CB) paiioHHOB M TOpPOJOB NMPUBJICUEHHBIX K
INPOBEACHUI0  BaKIWHAMM  HPOTHB  BUPYCHOIO
rermaruta B, HasHAa4YeHBl OTBETCTBEHHBIE JIMIA II0
MIPOBEACHUIO KCIIPECC TECTUPOBAHUU M BaKIMHALIUY,
a TakKe Bpad, KOTOPBII BeIeT OCMOTp Hepen
BaKIMHaIMe W  HAOMIOAEHWE  3a  JIHIAMHU
MOJIO)KUTEIBHBIMI ~ pPE3yNbTaTaMH Ha  BUPYCHBIN
renatuT B. Jlo Ha4ano TECTMPOBAHUE U BaKIWHALUU

BCE OTBETCTBCHHBIE  MEIUIIMHCKAE  pabOTHUKH
MOJATOTOBJICHEI MyTEM  IPOBEACHHE CEMHHAPOB,
TPEHUHIOB u MPAKTUYECKOTO 00yuecHHUS.
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OcyiecTBieHsl  MHQOPMHUPOBAHHE HACENEHHS O
MPOBEJICHUHM TCCTHPOBAHUS HA BHUPYCHBIC T'CIATUTHI
9KCIpECC TECTOM M BAaKIWHALMK MPOTHUB BUPYCHOTO
renatuta B npoBonutcs uepes Bce nocrynusie CMU.

Pe3yabTaThl M HX 00CYKIeHHS.

Yacrora pacmpocTpaHEHHOCTH BIICPBEIC
BBISIBIICHHBIX BHPYCHBIX remarutoB B, mo JKamain-
Abanckoit obmactu 3a 2018-2019roms! Beipocna 1o 1,2
paza( ¢ 2,7 no 3,3 ma 100TeIc Hacenenme), B 2021-
2022romp Ha 1,6 pasa(c 1,3 mo 2,2 ma 100THIC
HaceJeHne) . B mepmoa maHgeMuu KOpOHA BHPYCHOM
unpexun (2020r), u3-3a oTCYTCTBHS 00paIIaeMOCTH
OOJIBHBIX OTMEUEH pe3Koe CHIDKeHus 10 3,6 pasa 1o
cpaBaenue ¢ 2019rogom(c 3,3 mo 0,9 ma 100TBIC

HaceJieHHe) W BBIpOC 110 2,4 pa3a MpHU CpaBHEHHUE C
2022rogom(c 0,9 mo 2,2 Ha  100TBIC
Hacenenust). Tabauua 1.
3a 2022roja, mokaszaTelu BIEpPBHIE BBISBICHHBIC
3a00JIeBaEMOCTH C BUPYCHBIMH remnaTuramu B, pesko
BEIpOoC Ha 5-7 pa3 dem mokazatens oOsactu (2,2 Ha
100TBICSTY HaceneHME), B HEKOTOPHIX ropomax Kapa-
Kyns(14,7), Kanan-Aban(10,4) u Yatkamsckom(13,3)
paiione. Tarxke B Teuenme ¢ 2018 mo 2022roxsl B
ropoae Tam-Kymyp m Amna-BykmackoMm, Cy3akckom
palioHax TIOKa3aTenu 3a00JEeBacMOCTH  BIIEPBBIC
BBISBJICHHBIE BUPYCHOTO Tenartura B nepkurcs Ha
YpOBHE 00JacTH M BBIIIE OOJACTHOTO ITOKA3aTess
3200JIEBAEMOCTH.
Tabmuna 1.

3a0oJieBaeMOCTH BUPYCHOTO renatuta B, BnepBbie BoisiBaeHHbIe 32 2018-2022rr o paiionam u ropoaam
B ZKanan-Adaackoii o06acTu Tadaunal.

T'oawr
HaunmeHnoBanue
palioHOB U TOPOJIOB 2018 2019 2020 2021 2022
AKCEI 0,7 0,7
Ana-OyKHHCKH 3,0 4.9 1,0 2,8 2,7
Bba3zap-koproHcku 2,4 3,5 0,6 1,1
Hooxenckn 2,2 1,5 0,7 0,7
Cy3akcku 2,8 2,8 2,0 1,0 0,6
Tory3-ToOpyHCKH 3,9
TokTOryJICKH 1,0 3,0 1,0 1,0
Yarkancku 11,1 13,3
r. XKanam-Abaxn 10,3 7,4 1,7 10,4
r. Kapa Kyns 14,7
r. Maitnyy- Cyy 3,9 3,9
r.Tam-Kymeip 2,4 2,4 2,4 6,9 2,2
Bceero mo o6mactn 2,7 3,3 0,9 1,3 2,2

Pernctpanmst  3a001€BaeMOCTH  XPOHHYECKHX
BUPYCHBIX TEIaTUTOB CPEAM HacelieHne o0iacTH 3a
2018-2022roapl, 1O  CpaBHEHHE C  OCTPHIMH
BUpYCHBIMHU Teniatutamu B Gosbiie ot 7 pas o 12 pas.
B 2018-19roas1 3aperucTpupoBaHbl OCTPBI BUPYCHBII
renatutr B - 31,7 wm 27,1 mwa 100tbICAY
Hacenenue(npotus 2,7 u 3,3 Ha 100THIC HaceneHue) u
B 2021-2022roxser 9,9 -15,1 wa 100TBICSY HaceneHue
(mpotuB 1,3 u 2,2 Ha 100TEIC HaceneHue). B mepuon
NMaHJIEMUH  KOpoHaBHpycHOM  umHpexmmm  2020r
3a00JIeBaEMOCTb XPOHUUYECKUMHU BUPYCHBIMHU

renarutaMu no cpaBHeHue ¢ 2018rogom cHUXKEHbI Ha
4,7paza. Ho ¢ 2021roma cHOBa MAET K TEHACHIUU K
pocty 1o 1,5 u 1o 2.3 pa3za no cpaBHenus ¢ 2022roaom.

Takas MONOXeHHe YTO YBEIWYCHHE MOKa3aTellb
XpOHHYECKHX (OpM  3a00JIEBAEMOCTH  BHPYCHBIX
TeNaTUuTOB TO 00JacTH, CBUAETEIHCTBYET CKPBITHIX
¢dbopM TeueHHe OOJIC3HH, YBEIMYCHHE XPOHHUUECKUX
3a00JIEBaHUS " TIPUHSATHUSL KOHKPETHBIX
MPOPUIAKTHICCKAX MEPOIPHUATHH 110 BaKIUHAIUH
BCETO HACEJICHHUS.

Tabmuma 2.

3a0oJieBaeMOCTH ¢ XpPOHHYECKHMH BHPYCHBIMH renatutamu no Kajnan-Adagckoii 06,1actu 3a nepnoj
2018-2022r.Tadumua 2.

T"oner
HanmenoBanue
Ooesnn 2018 2019 2020 2021 2022
XpOHHUYECKUH BUPYCHBIH rematut B 31,7 27,1 6.7 9.9 151

s nanpHe#ero coBepIIeHCTBOBAHUS CUCTEMBI
NpOGHIAKTHKY 32 BUPYCHBIMH I'€IIaATUTaMH B 00J1aCTH,
B Hayaime sHBape B  oOmactHoit  lleHTp
rocaHsnuAHaa3op noayunso 67000 103 BaKUMHBI
npoTHB BUpycHOro remartuta B. IlosyueHHBIC 03B
BaKIWHBl OBUIM paclpeleNiecHbl M0 padoOHHBIM U
TOPOJCKHM OpTraHW3alliil  3JPAaBOOXPAHCHUS, IPH
pacuere Ha 1000 nHacenenue c¢ 71,3 mo 85,0 no3
BakIMHBl TPOTUB BHUpycHOro remaruta B. Ilpu

pacnpenenenue 103 BaKIUHBI B SKCIPECC TECTOB OBIIIO
YYTEHBI KOJHMYECTBAa MOJJIeKamMx crapmee [8mer
B3POCIBIX HACEICHNUS U yACIbHBINA BeC B3pOCIbIX 18er
u crapuee( ¢ 59,1% -66,7%) no paiioHam u ropoaam
obnactu. YuureiBas Torys3-TopyHckoro paiiona,
KOTOpBI HaxoauTcs Ha paccTostHus 6osiee 200 kM ¢
o0JlacTHOTO IIGHTpa ¥ B TPYJHO JIOCTYITHOM
MECTHOCTH, K JaHHOMY PaiOHY BBIAEJIEHBI OOJbIIOE
kommyectBa(372,2 nmo3 Ha 1000 HacenmeHus) deMm
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JpYTHX paiiOHOB M TOpPOJOB OOJMacTH. A Takxke NpH
pacrmpesieieHie KOJIM4eCTBa 103 BaKIUHBI YYTCHBI
SMMIEMHUOJIOTHYECKON CUTyanusi 1o 3a00J1eBaeMOCTH
ropoga Tam-KoMyp, Tak kak 3a mociegHue 5 JeT B
o0lacTH  €XKErojHoe  perucTpaluy  IoKa3aTesln
3200JI€BAEMOCTH OCTPBIX M XPOHHYECKHUX BHPYCHBIX
reratuToB B, Ha ypoBHE oOnacTtu u Bhime(B 202 1roxy
-6,9 ma 100TBIC HaceleHUe), UM BBIIEICHBI 115,8 mo3
BakiuHbl Ha 1000 nHacenenue. K ropony Kapa-Kynb
BeIeNIeHsl -87,3 mo3 Bakumuel Ha 1000 Hacenenwe,
YYHTHIBAs 1O OONACTH CaMbIii BBICOKHH ITOKa3aTeIn
3aboneBaemoctH B 20221 (14.7 Ha 100THIC HaceneHue).
Tabmuua 3. A taxke O6mnactaeiM LITCOH B sHBape
2023roga momydensl 12510 mTyk u B Mae Mecsie
13000 mTyk, Bcero- 25510 mTyk 3Kcmpecc TeCT AT
TECTUPOBaHUE Ha BUpPyCHbI rematur B. Ha
TECTHPOBaHHUE HaceJICHUE U3PACX00BaHbI

ITo o6nactu Tecthl pacnpenencnst ¢ 25,0 xo 39,5
mTyK 3Kkchpecc TecTtoB Ha 1000 Hacenenue mno
PpaiioHHBIM u TOPOJICKUM OpraHM3aIMN
3apaBooxpaHeHue. IIpu pacnpeneneHue 3Kcrpecc
TECTOB TAK)KE OBLIO YYTEHBI KOJIMYECTBA HOAJIEKALTHX
crapmiee 18meT B3pOCIBIX HACENEHUS, AATbHOCTD
paccTosiHUA, NOCTYIHOCTH pailloHOB U ropoaoB. K
Tory3-TopyHckoMmy palioHy BBIICNICHBI OoJbIIee-
124,1 mrtyk m YaTkameckoMmy paifoHy 44,8 mTyk
9KCTIPECC TECTOB.

JlaHHas KonM4YecTBa BBIZACICHHBIX JI03 BaKIWH U
9KCIPECC TECTOB ISl MOJIBHOTO OXBaTa BaKIMHALUU U
TECTUPOBAaHHE B3POCIOr0 HAaceleHHs o00JacTh He
JOCTaTOYHO, IOATOMY IO Mepe pacxona Oyner
JIOCTaBJICHBI COOTBETCTBYIOIUE 7032 C MUHUCTEPCTBO
3npaBooxpaHenue Keiproizckoii PecryOmukm.

Tab6muma 3.

Pacnpenesienne sKcnpece TeCTOB U BAKIUHBI M0 PAIlOHHBIM H TOPOJICKHM OPraHU3aNMAM
3apaBooxpaHenus Kanan-Adaackoii od1acru. Tadauuna 3.

g v 3 . ‘E Brinenenbl BaKIIMHBL Brigenenst
PalioHbl ¥ ropoza % § % g E § S dkeripece Teet
o 5~ | & A6c. | Hal000 | A6c. | Ha 1000
= > YHUCIIO0 Hacej-¢ YUCIIO0 Hacej-¢
AKCBICKHIH 139140 84356 60,6 6350 75,3 2110 25.0
Ana-BykuHckuit 110503 69134 62,5 5250 75,9 1860 26.9
bazap-Koprouckuit 187344 113085 60,3 8740 77,3 3300 29.2
Hooxkencknii 148015 91532 61,8 7620 83,2 2400 26.2
Cy3akckuit 314750 186093 59,1 14200 76,3 5400 29.0
Tokrorynckuit 104518 63403 60,6 5390 85,0 2530 39.9
Torys-TopyHckuid 25721 16118 62,6 6000 372,2 2000 124.1
YaTKaJaCKuit 28916 17845 61,7 1440 80,7 800 44.8
r XKanan-Aoban 125493 80461 64,1 6300 78,3 2190 27.2
r Kapa-Kynp 27202 16952 62,3 1480 87,3 670 39.5
r Maitnyy-Cyy 26051 17396 66,7 1240 71,3 680 39.0
r Tam-Kymyp 44600 27277 61,1 3160 115,8 1570 35.2
Hroro no obnactu 1282253 783652 61,1 67000 85,7 25510 32.5

ITo JXamam-AGamckoil o00JacTH OIS KA
KOHTHHTEHT K IPOBENICHUIO TECTHPOBAHUS B3POCIOTO
HaceneHue crapiie 18 set, Bcero N = 783652(61,1%)
yenoBek. C 17 sauBaps no 30-uronbp 2023roma mo
obyacTu ObUTM OXBaueHbl TecTHpoBaHueM N= 19718
(2,5%) yuenosex. Cpeau paifloHOB B TOPOIOB OOJBIIOI
YACTbHBIA BEC OXBaTOM  TECTHUPOBaHWE  ObUIH
opranm3oBansl B Tory3-Topynckom  (10,2%),
YarkaiabckoM (3,9%), Toxrorynsckom(3,5%) paitonax
u roponax Tam-Komyp (4,3%), Kapa-Kyns(3,6%) Uz-
3a mepebos oOecreueHueM 3KCIPECcC TECTOB arpens
Mecsiia, 1563 yenoBek HampaBiieHbl HA 00CIIeIOBaHUS
k BI'B B H®A naboparopHO-IHarHOCTHYECKHE
uentpsl CIIUJ] paiioHoB u ropomoB obmactu. [lo
pesynpratram  HM®DA  aHanu3oB  moaiexanro K
BaKI[MHALIHH.

OxBar HaceJCHUS] TECTHPOBAHWE M BaKIMHAIINN
MPOTUB BUPYCHOTO Tematuta B, mo pesynabTaram 3a
MEPBBIA TOMYyroaue Mo OO0JacTH, B TOM YHCJIE Ha
YpOBHE PaiiOHOB ¥ TOPOAOB, OBIIIM OUYEHh HU3KHMHU.

I[To pe3ymnpTaTaM opraHU3aIiH SKCIIPECC TECTA, IO
obOmactu otMmedeHsl N= 18962(96,1%) uyemoBek c

OTPHULATECIFHBIM PE3yJIbTaT, B TOM YHCIIE 110 paiioHaM
u roponam obmactu ot 92,9% mo 97,7 %.

[TonmoXUTEeNbHEIA  pe3yibTaT K BHPYCHOMY
rernatuty B, o obsractu mokasaino cpeau n=697 (3,5%)
4YeloBeK. B HEKOTOpBIX paliOHOB M TOPOIOB 00JIaCTH
3apeTUCTPUPOBAHBl  OONBINON  yAETBHBIM  BeC,
TI0JIOKUTEJIbHBIE PE3YJIbTAThI [0 BUPYCHOMY T'€laTUTy
B - Ana-Bykunckom paiione(7,1%), Tory3-TopyHCcKOM
patione(5,6%) n Hookenckom paitone(4,3%) u ropoze
Tam-Komyp(4%). OcTabHBIX pallOHHBIX U TOPOJICKHX
opraHuszanusx 3apasooxpanenus ¢ 2,0% no 3,7%. Bee
JIMIA C TIOJIOKHUTEIIBHBIMU Pe3yJIbTaTaMH K BUPYCHOMY
rematuty B, B34TBl Ha [JUCHAHCEpHBIH ydyeT B
OpraHM3aIMsAX 3/PaBOOXPAHEHUSI PAfOHOB M TOPOJIOB
obactu.

IIpu mpoBemeHWEe TECTHPOBAHUE HACENICHHE,
OKAa3aJIUCh HE JIEHCTBUTENBHBIMU 3KCIIPECC TECTOB I10
obmactm  0,3%(59mTyk). He  geiicTBUTETHHBIX
9KCIPECC TECTOB HE OBUIO MPHU TECTUPOBAHME B Auna-
Byxunckom u Tory3-TopyHckoMm pakione.. OCTaIbHBIX
paifoHHBIX " TOPOZICKHX OpTaHU3aIIAX
3/IpaBOOXPAHEHUs] IIPU TECTUPOBAHBI BBISBICHBI HE
nercTBuTeNbHBIX TecTOB OT 0,1% 1m0 0,7%.
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B HaCcToAlece BpEMs MpoAaOoJIZKACTCA
TCCTUPOBAHHUC W BaKIWHAlUA TIPOTUB BUPYCHOI'O

remnaruTa B.

Tabmnuua 4.

Hacenenue npomenmmue 3xcnpecc tecT Ha BI'B nmo paiionnsim u ropoackum JIITY Kanan-Adaackoit
obJactu ¢ 17 suBapsa 2023 mo 30.06. 2023r. Tadauna 4

= % PesynbraTh
= 2 [Ipomuu v =2
Paiions! u § § 3KCIIPECC TECT Ortpura- Ionoxu- He neiictBu- % g‘
ropoza g x TEIbHBIA TEIbHBIA TEJILHBIH g =
22 e | % e | % e | % e | %]
AKCBHI 84356 1023 1.2 986 96.3 34 3.3 3 0.3 1087
Ana-byka 69134 1571 2.2 1460 92.9 111 | 71 289
bazap-Kypran 113085 2299 2.0 2248 97.7 50 2.2 1 0.1 1001
Hooken 91532 1809 1.9 1718 94.9 78 4.3 13 0.7 591
Cysak 186093 4154 2.2 4049 97.5 84 2.0 21 0.5 1246
Tokroryn 63403 2253 3.5 2158 95.7 91 4.0 4 0.3 277
Torys-Topo 16118 1653 10.2 1561 94.4 92 5.6 0 0 347
Yarkan 17845 703 3.9 676 96.1 26 3.7 1 0.2 97
Kanan-Aban 80461 1929 2.4 1870 97.0 55 2.8 4 0.2 261
Kapa-Kyns 16952 610 3.6 590 96.7 16 2.6 4 0.6 60
Maiinyy-Cyy 17396 523 3.0 509 97.3 12 2.3 2 0.4 157
Tam-Kymyp 27277 1191 4.3 1137 95.4 48 4.0 6 0.5 379
Io obmactn 783652 19718 2.5 18962 | 96.1 697 | 35 59 0.3 5792
Ilo oTueTHBIM [aHHBIM pailoHOB M TOPOJOB JE€T M MOTYT OCIOXKHUT 3MHIEMHOJIOTHYECKYIO

o0acTy, 3a MEPBOI! MOTYTroANe U3 YUCIIO OISKAIIINX
K BakUMHALIMKM B3pOCHBIX cTapmee 18mer -
7836524enoBeK, BaKIMHUPOBAHBI MEPBOM 1030H -
21281(2,7%) dwenmoBek. OxBaT TepBOH  1030i1
BakuumHanuu 1o JKaman-AGanckoidl o0macTH oOdeHb
Hu3kasg. CpaBHUTENBbHO OoJiee, MeHee MO 00IacTH
MoKazaresb OXBaTa IEepBOM A030M jayuiiee B Torys-
Topynckom  paiione(9,8%) wu  ropome  Tam-
Komyp(4,5%). Odens HU3KME MOKA3aTeIn OTMEUYEHBI B
AxkcrriickoMm (1,1%) u Hookenckom(1,8%) paiionax.
OcTanbHbIX palioHax M ropojax Ha ypose ¢ 2,1% no
3,5%. Ilpu Takoil HU3KOW OOpaIIaeMOCTH HaceleHHE
BaKIIMHALlUE W  HEJOCTAaTOYHOM  OpraHu3anuu
MEJULIMHCKUX paboTHHUKOB HH(POPMHUPOBAHNE
B3pOCJIOTO HACEJIEHHS O ITPOBEACHUH TECTHPOBAHUS Ha
BUPYCHbBIE T'eNaTHThI IKCIPECC TECTOM M BaKIMHALIUH
MIPOTHB MapEHTEPATHHOTO BUPYCHOTO T€IIaTHTA JaHHAS
MEpOIIPUSATHS MOTYT MPOJINTCS 1Mo obnacTu 1o §8-12

CHUTYaIIMH TI0 3a00JIEBAEMOCTH 00J1aCTH.

A Takxe, 0OXBaT BTOPOH J[1030i BaKIMHAIIMH
HaceJeHue mo obnactu, Hu3Kag — 67,3%. Jlyummii u
BBIIIIC  OOJIACTHOTO  TOKAa3aTelsi  OTMEYEHBI B
YatkanbckoM (95,5%) paiione u ropojae Tam-Komyp
(94,2%). Camas nuzkas oxeat B Hookenckom(28,5%),
Cy3akckom(45,6%) u bazap-Kopronckom (51,4%)
paiionax. OCTanpHBIX paiioHaX W TOpoJax B mpezenax
¢ 66,5% no 85,6%.

I[Mo obmactu TpeThel H030i BaKIMHUPOBAHBI
100(0,7%) genoBeka Tak Kak OHH MoTy4anu 1 u 2 o3y
JO Hadajla MacCOBOM BaKIMHAIIMM B YaCTHBIX
MEIUIIMHCKUX YYPEXKIECHUSX TOPOJOB U PAOHOB
obnmactu. B Hacrosmee BpeMsl TPOJOIDKAETCS
TECTUPOBAHUS U BAKIUHAIMSA CPEIHd B3POCIOTO
HaceJleHus 00J1acTu, UMeeTcs B 3amace enle 312957103
BaKIMHBI IPOTUB BUPYCHOMY TenaTtury B.

Tabmuma 5.

Hacenenune nosyunsmux 1-2 u 3-ift Baknunanuu nporus BI'B o paiionam u ropoaam Kanan-Aodaackoii
o0J1acTH. Tadauma 5S.

BakuunupoBaHbl v =
. TMomnexanu 18 u N N N N N N = 2
Paiions! 1 ropoaa 1-i1 no3oit 2-11 no3oi 3-11 no3oi s 5
cTapiie Jjet 5 g
A6c % A6c % A6c % | © 2

Ync. Y. Ymnc.
AKCEI 84356 998 1,1 798 79,9 23 2,8 4531
Auna-Gyka 69134 1472 2,1 1114 75,7 14 1,2 2650
Bazap-Koprou 113085 2917 2,6 1501 51,4 12 0,8 4310
Hooxken 91532 1711 1,8 488 28,5 5 1,0 4663
Cyszak 186093 5442 2,9 2484 45,6 15 0,6 6259
Tokroryn 63403 2168 3.4 1763 81.3 5 0.3 1454
Torys-Topo 16118 1587 9.8 1056 66.5 3357
Yarkai 17845 536 3.0 512 95.5 6 1.2 386
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Kanan-Abdan 80461 2018 2.5 1728 85.6 3 0.2 | 2551
Kapa-Kynp 16952 604 3.5 515 85.2 7 13 354

Maiinyy-Cyy 17396 607 3.5 461 76.0 1 0.2 171

Tam-Kymyp 27277 1221 4.5 1151 94.2 9 0.8 779

Io ob6xactu 783652 21281 2.7 14324 67,3 100 0.7 | 31295
3akiaouenue: JlutepaTypa:

1. Takum oOpa3om, NpU pacHpenesicHHe 03B
BakIMHBl TNPOTHB 10 BUPYCHOMY rematury B u
9KCIIpecC  TECTOB  OBUIO  yYTEHBI  KOJMYECTBA
MOJJISKAIMX cTapliee 187eT B3pOCHbIX HaceleHus, a
TaKKe YYTCHBI OSIHACMHOJIOTHYECKONH CHUTYyalus IO
3a00JIeBaEMOCTH BUPYCHBIM I'elaTUTOM B, nanpHOCTH
HaxXOXX/ICHHE O LeHTpa 00JIaCTH, TPYAHOAOCTYITHOCTH
paifoHOB ¥ TOPOJIOB OOIACTH.

2. OxBar 'y  B3pOCIOrO  HaceleHHE K
TECTUPOBAHHE n BaKI[MHAINU MIPOTUB
[apeHTepalbHOIO BHPYCHOTO TemaTuTa o 001acTu
oueHb Hu3koe. OpraHuzauun HHOOPMHUPOBAHHUE

B3pPOCJIOTO HAcENEHUs O MPOBEACHUN TECTUPOBAHUS Ha
BUPYCHBIE TE€NATUTHI KCIPECC TECTOM U BaKUIUHAIIUU
MPOTUB  TAPEHTEPATLHOTO  BUPYCHOTO  TemaTura
MIPOBOIUTCS HETOCTATOYHO.

3. Ilpwu Takoii HU3KO# 00paIaeMOCTH HaCcEJICHHE
BaKIMHAIMEH W  HEJNOCTATOYHOW  OpraHM3alif
MEIAITTHCKIX paboTHHKOB nHPOPMHUPOBAHNE
B3pOCJIOTO HACEJIICHUS O MIPOBEACHUH TECTUPOBAHMS Ha
BHPYCHBIE TEaTUTHI SKCIIPECC TECTOM W BAKIHMHAIIH
MPOTHUB MapeHTEPATHHOTO BUPYCHOTO TeNaTUTa JaHHAs
MEPOTIPHUSITHS MOTYT HPOIJIUTCSA Mo obmactu 10 8-12
JET HW MOTYT OCJOXHHUT SIUAEMHOJOTHUECKYIO
CUTyallud TI0 3a00JIeBa€MOCTH 1O BUPYCHOMY
rernatuty B obnacrtu.

Pexomennanum:

1. O6ecnieunts 100% oXBaT BaKIIMHALINEH TIPOTHUB
BUPYCHOMY TeNmaTUTy B, momnexammux B3pOCIBIX
181eT u crapiiee HaceleHHE OOJIACTH M 3aKOHUYUTH
BakmuHanuu 1o 2025roxaa.

2.0cymecTBieHre MHPOPMUPOBAHIE HACEICHHS
0 TIPOBENICHUH BAKIMHAIINH TPOTUB MMAapPEHTEPATLHOTO
BUPYCHOTO TeMaTUTa MPOBOJUT Yepe3 BCE JOCTYIHbBIE
CMU- BricTyIuleHue o TB u pagnosenianue obiacty,
Ha MecTax COBMECTHOe paboTa C KBapTajlbHBIMHU
KOMUTETaMH, OPTaHU3AIMH BCTPEUU C CTYJACHTAMHU B
BY3, npenonaBareiqsiMu IIKOJN M CPEAHHX y4YEOHBIX
3aBe/IeHUH, BOGHHOCIY>KalllUMU U T Ap.

3.IIpuBncueHre K BBI3OBY Ha TECTHPOBAHUE W
BaKIMHALIMK  B3POCJIOr0  HaceleHHe, CTYAECHTOB
MEIUIMHCKUX KOJUJIEK U MeAMIMHCKUX BY 3.

1.Temupo H.M, Temuposa B.H, baxaBununoBa
I''M, AonypaxmanoBa Y.A, Maxmynosa JI.b,
HacupnuaoBa  A.A.  Ouenka  3ddexkTuBHOCTH
OpraHu3allMd BaKLMHALIMKM B3pOCIOT0 HACEJICHUS
NIPpOTUB BHUPYCHOTO rematuta B, neHTpa cemeiHOU
MEIULMHBL.  PeneH3upyemplii  HayyHBIM  KypHal
«TenneHnuu pa3BuTHI Haykd U oOpa3oBaHus» Ne97,
Maii 2023 (Yacts 9). Camapa, 2023 — 109-114 c.

2. Temupos H. M., Temuposa B. H., Abxamaposa
A. 3., AommmomynoBa b. T., Xommomre C. T.
Db HeKTUBHOCTh BaKI[MHAIMK B3POCIOTO HACCICHHUS
ropona /Ixanan-A6an mpoTuB BUPYCHOro renaruta //
bronmnerens Hayku u pakTuku. 2023. T. 9. Ne8. C. 111-
117. https://doi.org/10.33619/2414-2948/93/11

3. Temupos H.M. Temuposa B. H. CaTbIKy KbI3bI
Kymanma [HapadumuaoB C. W .Komrypbae X.
A.Onenka 3¢ QEeKTUBHOCTH OpraHNU3aliy BaKIMHAIINN
MIPOTUB BHPYCHOTO TeTaTHTa Y B3pPOCIOr0 HACEICHUS
Ha TeppuTopuu Tpynnbl Neb6 M LEHTpa ceMeHHBIX
Bpaueii rTopoma JKamam-Abax. Cankt-IlerepOypr,
Topon Kpachnoe East European Scientific Journal
#4(89), 2023.Bocrouno EBpomneiickuil Hay4HBII
xyprnan DOI: 10.31618/ESSA.2782-1994.2023.1.89
#4(89), 2023 vactp 1 ctp 17-23.

4. Temupos  H.M,, Temuposa  B.H.,
AGapikepumoB M.A. OreHka pe3yJbTaToOB JKCIIpecC
TECTUPOBAaHHE M BaKUMHALMK TPOTUB BUPYCHOTO
rematuTa B HaceleHWe Ha TEPPUTOPHM TpyIIa
cemeitnbix Bpauet ['CBNe3, ILICM ropone Kanain-
Aban

Peuensupyemblit Hay4HbII KypHaJ
«UccnenoBanms. WuHoBamumm. [Ipaktukay Ne2(7),
Urwons 2023 - W3n. Hayuseni nentp «LJournaly,
Camapa, 2023 ctp 20-24.

5.. Temuposa B.H. Temupos H.M, CopombaeBa
H.O, bxamgapu K, Mwuna [I. IIpodunakruka
TeMOKOHTaKTHBIX uHpexImii MEIUIMHCKHX
pabOTHUKOB MPOTHUBOTYOEPKYJIE3HOH CiryxOb1 JKanan-
Abajckoro 06IacTHOTO IEeHTpa OOPBOBI TyOepKyIe3a
ropora Kaman-A6ax Ksipremckoit  PecryGnmku
//TenpeHIMN pa3BUTHsL HAyKd W OOpa3oOBaHUS» .-
2022.-Ne85, (Hacts 9) -2022. —C. 121-126.

7. Anropurma IIPOBEACHUS JKCIIpECC
TECTUPOBAaHWS M BaKIMHAIMM TIPOTHB BUPYCHOTO
rematuta B cpeam B3pocioro HacemeHus mpukaz M3
KP Ne7 ot 12.01.2023r0pa.
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