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MPHTMU: 87.27.02

STUDY AND CONSERVATION OF NATURE MONUMENTS IN
KAZAKHSTAN
(on the example of the nature monument «Gusinyi perelet»)

V.N. Aliyassova, G.K. Kabdolova
Pavlodar State Pedagogical University, Kazakhstan

Summary

"Gusinyi perelet” is one of the largest
and most widely known in Eurasia
locations of fossil animals of the
Hipparionic Fauna. It was opened in
1928 by Yu.A. Orlov. Pavlodar location
is unique in the abundance, diversity and
safety of the remains of ancient animals
and an extremely successful object for
tafonomic research. Excavations on the
«Gusinyi perelety have been carried out
repeatedly and the results are covered in
the works of paleontologists Borisyak AA,
Orlov Yu.A., Bazhanov VS, Gabunia LK,
Belyaeva EI, Gromova VI, Baishashova
B.U., Tleuberdinoy PA, Gayduchenko L.,
and many other scientists. Reasonable
preservation and proper use of natural
monuments is of strategic importance in
the development of any state. These unique
facilities require constant monitoring of
them and conducting systematic studies by
large groups of specialists

Key words: natural monument, « Gusinyi
perelety, Pavlodar Priirtyshye, hypparionic
fauna, tafonomic studies.

The study of the objects of the national
natural heritage and assessment of their
condition is one of the principal ecological
tasks. To this number include monuments
of nature, incl. unique paleontological
formations. At the present time, the issue
of cataloging natural heritage sites is acute,

which means any objects or fragments

of the natural environment with a certain
information load that are completely or
partially open for observation and study.

Pavlodar Priirtyshye has many known
places of discovery of extinct organisms of
various geological periods. These locations
of fossil organisms are unique, because they
are a source of knowledge about the events
that took place on this earth many millions
of years ago and are a kind of archive of the
natural history of flora and fauna.

One of the most important conditions for
sustainable development of the region is the
availability of a developed representative
network of specially protected natural
areas, including all possible diversity
from reserves to local monuments of
nature. It is necessary to solve practical
questions on the study, preservation and
protection of historical natural landscapes
with a complex of fauna. Paleontological
excavations play a leading role in the
development of scientific reconstructions
of the restoration of the natural environment
of past geological epochs.

The object of assessing the current state
is the nature monument "Gusinyi perelet".
"Gusinyi perelet" is one of the largest and
most widely known in Eurasia locations of

fossil animals of the Hipparionic Fauna. It
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was opened in 1928 by Yu.A. Orlov — at
that time a beginning researcher who later
became an academician and director of
the Paleontological Institute of the USSR
Academy of Sciences. The location is a
coastal break in the right slope of the Irtysh
River, above the railway bridge for 400
meters within the coastal microdistrict of
Pavlodar. This paleontological monument
is located within the boundaries of a
large industrial center, such as the city of
Pavlodar and urban buildings have already
come very close to the boundaries of the
monument, the influence of anthropogenic
factors is very much reflected in the state of
the monument.
of
paleomagnetic data (5-8 million years ago).
The first largest studies of the "Gusinyi

Age location  according to

perelet" were conducted by the Institute
of the Academy of Sciences of the USSR
in 1929 and 1930. Based on the collected
materials in the Paleontological Museum of
the USSR, a room was created dedicated to
Pavlodar excavations, where skeletons of
animals from bone material taken from the
"Gusinyi perelet" were collected. The most
typical representative of the discovered
fossil fauna was a three-fingered horse —
Hipparion, from where the name of this
fauna. The composition of the giparion
fauna included giraffes, rhinoceroses —
chilotheries, saber-toothed cats, hyenas,
ancient proboscis — mastodons, ancient
deer, antelopes, giraffes, ostriches, turtles
and many other kinds of animals. In total,
by now more than 70 species of animals

have been established from here.

Excavations on the "Gusinyi perelet"
have been carried out repeatedly and the
results are covered in the works of well-
known paleontologists of Kazakhstan and
Russia.

On the diversity of species composition,
on the preservation of bones, "Gusinyi
perelet" is one of the twenty world-famous
paleontological monuments and is an
international benchmark of the Pavlodar
suite with a unique complex of fauna.

The meaning of the "Gusinyi perelet",
as a reference section and the standard
of the hipparion fauna for Siberia and
Kazakhstan, can not be overestimated. The
diversity of species of vertebrate animals
allows for extensive comparisons with
both Asian and European locations of the
hypparaion faunas.

Excavations on the "Gusinyi perelet"
have been carried out repeatedly and
the results are covered in the works of
paleontologists Borisyak AA, Orlov Yu.A.,
Bazhanov VS, Gabunia LK, Belyaeva
El, Gromova VI, Baishashova B.U.,
Tleuberdinoy PA, Gayduchenko L., and
many other scientists.

According to the data of L. Gaiduchenko
et al. [1], a facial analysis shows that the
bone-bearing lens on the "Gusinyi perelet"
is composed of flood deposits that have
filled the floodplain depressions in several
stages. The first stage is characterized by
flat demolition from the sides of the valley,
transported to the floodplain by the remains
of small mammals that lived outside the
floodplain — in forest-steppe and steppe

habitats. The second stage is characterized
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by a significant flow dynamics and nesting
concentration of the remains of large
animals. Then the dynamics of the flow,
reflected on the granulometric composition
of the sediment, fell. It is assumed that these
are the stages of a single orectocenotic
event. During the reconstruction of the
tanatocenosis, judgments about the spread
of its area beyond the boundaries of the
Pra-Irtysh valley itself, significant size of
this area, and the mass death of animals
(several tens of thousands of individuals
of large mammals only, if extrapolated
from the excavated area to the area of
the lens) are credible. For judgments
about the causes and duration of the
formation of the tanatocenosis facts are
not enough. Pavlodar location is unique
in the abundance, diversity and safety
of the remains of ancient animals and an
extremely successful object for tafonomic
research.

1971

perelet" was declared a monument of nature

Since December 7, "Gusinyi
of national importance and was taken under
the protection of the state. Excavation of
the burial could be carried out only with
the permission of the Institute of Zoology
of the Academy of Sciences of the Kazakh
SSR. In June 2001, "Gusinyi perelet" was
once again entrenched in the status of the
republican natural monument [2].

The boundaries of the monument
"Gusiny1 perelet" are based on the decision
of the Executive Committee of the Pavlodar
Regional Council of Deputies and Workers
of April 21, 1971 for No. 232/7, "... the

area of 2 hectares with a 400-meter-long
western boundary near the upper edge of
the right bank of the Irtysh River, from 460
meters upstream from the railway bridge,
the eastern border 50 meters from the top
edge of the said section of the cliff "[3].

In 1979, the Institute of Zoology of the
Academy of Sciences of the Kazakh SSR,
the Central Council of the Kazakh Society
for the Conservation of Nature, initiated
the creation of the "Museum under the
open sky — Gusinyi perelet" to preserve this
natural monument as a national treasure of
the Republic of Kazakhstan and represents
a prototype of the African savannah fauna
with a variety of representatives of its
ancient animal of the world. According to
this project, it was supposed to recreate
the landscape situation of that epoch with
sculptural figures of ancient animals in full
size.

In 2002, on the initiative of scientists
of the Pavlodar Pedagogical Institute, the
question of preserving this unique natural
monument 1s again raised. A scientific
group is being formed, which included
specialists from the Pavlodar Pedagogical
Institute and the Institute of Zoology of
the Ministry of Education and Science of
the Republic of Kazakhstan, and a work
plan has been initiated to create a closed
paleontological excavation pavilion and a
park zone on the territory adjacent to the
monument on site. The paleontological
pavilion should ensure the preservation of
the main part of the exposure of the bony

layer, taking into account its preservation in
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its natural form, and also include auxiliary
maintenance facilities, a museum gallery
and a scientific center for the study of Late
Cenozoic vertebrates [4].

the

accumulation of new factual material,

Recently, in connection with

interest in the issues of the stratigraphic

classification of "Gusinyi perelet"
Stratigraphic dismemberment

of sedimentary rocks begins with a
comprehensive study of outcrops that open
these rocks. The lithological composition,
organic remains enclosed in them is studied.
With undisturbed bedding, each layer is
younger than the underlying one; if there
are no traces of erosion between them, then
their formation proceeded in succession
without a break; if there is a stratigraphic or
angular disagreementbetween them, a break
in the sedimentation is assumed, as well as
the possibility of erosion of the underlying
layers. In such cases, it is important to
establish the size of the breaks. Based on
the study of individual outcrops and tracing
along the strike of individual layers, a
general summary section of this region is
compiled. On the basis of the determination
of organic remains and the elucidation of
their stratigraphic significance, separate
stratigraphic units are isolated and their age
justified.

Remains of animals and plants preserved
in consecutive layers of sedimentary rocks
of the Phanerozoic are the basic documents
for restoring the history of development of
individual groups of organisms, the time

of their appearance and extinction, the rate

of their evolution, ranges and migrations.
Comparison of fossils made it possible to
distinguish a number of stages in the history
of the Earth with a complex of animals
and plants peculiar to each of them; The
deposits formed in these stages formed
the basis of the stratigraphic scale. The
general stratigraphic scale was approved
at the International Geological Congress
in Bologna in 1881. The stratigraphic
basis of this work is the Unified regional
stratigraphic scheme of the Neogene
deposits of the West Siberian Plain,
approved by the ISS in 1978

The incision was described many times.
The study was based on the description of
the cut by Zykin V.S. [5].

Paleontological data, despite the
shortcomings, remain the most important
for the method of determining the

geological age of rocks. The definition of
relative age, for example, to the Pliocene
subdivisions of the stratigraphic scale,
corresponds to the geological sections in
which these units were first identified.
Therefore, such sections are standard,
typical and called stratotypes, such is
the paleontological monument of nature
"Gusinyi perelet", which contains only its
inherent complex of organic remains, which
determines the stratigraphic volume of this
stratotype. Determination of the relative
age of any layers is the comparison of the
discovered complex of organic residues
in the layers under study with the fossil
complex of the corresponding subdivision

of the international geochronological scale,
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which undoubtedly underscores the value
of research on the "Gusinyi perelet".

In most cases, determining the state
of the monument is the influence of the
geological environment, which has a
direction both to preserve and to destroy
various elements of the monument. Over
the past more than eighty years since the
opening of the goose hop has undergone
great changes. Repeatedly, there were large
collapses of the coast under the pressure of
thawed, flood and sewage.

Stretching of the bony layerin the outcrop
of the bank r. Irtysh in Pavlodar - the nature
monument "Goose Perelet" - is known. It
is about 100 meters from south to north
(along the river). According to observations
of L.L. Gaiduchenko (1963 - 1986) [6]. the
southern boundary of the bony layer, is
well pronounced in the outcrop and has not
shifted over the entire 23-year observation
period. It is confined to a fairly steep bank
of an ancient watercourse and this is fixed.

The northern boundary of the bony layer
is less definite. The layer here gradually,
gently wedges upward and facies not
separated from the enclosing rocks. During
the observations, the northern boundary of
the bony layer, determined from the finds
of fossil bones, shifted to the south by 9
meters.

Stretching of the bony layer deep into
the coastal cliff is traced along ravines and
is not less than 20 meters. This is a part of
the bony layer visible in the outcrop in the
southern and northern walls of ravines.

Thus, the stretching of the bony layer

from the south to the north (upstream and

downstream of the Irtysh River) is 100
meters. Stretching it from east to west
(across the channel of the Irtysh River)
can be traced for 20 meters - this is not a
complete value, since the eastern boundary
of the bony layer is not visually determined
- is hidden in the thickness of the soil.
The total area of the bony layer currently
enclosed within the boundaries of the
protected area is 2000 sq.m. (0.2 ha). With
an average thickness of the bony layer of
0.5 m (it varies from 1.6 m to 0.1 m), the
volume of this layer is 1000 m3.

This volume of the bony layer in
combination with the enclosing sediments,
which allow us to estimate the taponic side
(the causes and dynamics of the formation
of the site as a whole), determines the
value of the "Gusinyi perelet" as a natural
monument. In general, the protected part
of the bone-bearing layer concludes,

according to the most conservative
estimates, about 170,000 remains of small
and large vertebrate animals of the late
Miocene age.

So important in the geological and
faunistic (paleoclimatic) aspects of the
monument, which is " Gusinyi Perelet", to
date has no buffer zone. The presence of
such a zone, the use of nature in which is
regulated for the purpose of preserving the
monument located within the boundaries
of a large city, is not only topical, but
extremely necessary. In close proximity to
the boundaries of the monument, a number
of structures and networks that threaten
its preservation are already located and
residential

functioning: ~ multi-storey
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houses with their water supply and
sewerage systems, a motor road, a pressure
sewage collector. They have been built for
a long time and with their existence it only
remains to reconcile, now it is necessary to
develop and offer rules for the operation
of these facilities, aimed at reducing their
negative impact on the nature monument "
Gusinyi Perelet".

In the world there are numerous and
various examples of the museumification
of natural monuments: museums —
reserves, museums — parks, museums.
It is naive to think that all monuments
need to be musefied. There must be an
individual approach taking into account the
uniqueness, accessibility of the monument,
its entertainment and much more. Before
talking about the possibility of translating
the idea of museumification of the
monument of nature "Gusinyi perelet"
into reality, it is necessary to consider the
optimal solutions for its preservation.

Museification of the nature monument
"Gusiny1 perelet" should be based on the
following criteria: historical significance,
good degree of preservation and
accessibility of the monument for visitors,
the possibility of preserving the museum
monument for a long period, sufficient
suitability of the object for exhibiting from
an engineering and aesthetic point of view.

The preservation of monuments through
museumification has many examples,
including the Tomskaya Pisanitsa, the
museum's first monument of rock art in

Siberia, and the Tonglushan Archaeological

Museum, a museum on the territory of a
copper mine and a smelter in China (its
area is 1,700 square meters, every day this
museum is visited by thousands tourists),
and the historic Ashfol fossil sanctuary in
North America (excavations have become
a place of pilgrimage for thousands of
tourists) and many other equally famous
reserve museums [7,8].
At present, the territory of the
monument needs first of all to strengthen
and protect from natural and anthropogenic
influences, carrying out these measures
requires large material investments, but the
creation of such a paleontological complex
is promising. First, the burial "Gusinyi
perelet" is located within the boundaries of
a large industrial center, such as Pavlodar,
which is already a rarity. Secondly, this
will be the first construction of this kind
in the territory of the CIS republics, which
will become a unique landmark not only in
Pavlodar, but also in Kazakhstan. Thirdly,
the creation of a scientifically grounded
exhibition in a pavilion and a park with
Neo-genic animal sculptures is a new
opportunity in the field of tourism and
leisure, even at the world level. The great
interest of the scientific world can form the
culture of our city at a new level.
Paleomaterial from Gusinyi perelet is
available in collections of various institutes
and museums not only in Pavlodar but
also in Moscow, Almaty, in Georgia, from
private collectors. The material that is in
private collections, perhaps forever lost for

scientific study and description.

11
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The north-eastern region of Kazakhstan
does not have a specialized scientific
institution of the paleontological profile
for studying and preserving the richest
natural heritage, one of the most important
components of which are paleontological
monuments. Its reasonable preservation
and proper use are of strategic importance
in the development of any state. These
unique objects require constant monitoring
of them and conducting systematic studies
by large groups of specialists and individual

researchers: geologists, paleontologists,

palynologists, palaeozoologists,

palaeobotany, restorers, and museum

experts.
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Kazaxkcmanoa maouzam eckepmiuitmepin
3epmmeJiyi men caKkmaybut

(«Ka3 Kkonax) maouzam eckepmkiuii
MBICABIHOA)

Axoamna

«Kazoap ownwvicery Eypasusueiy ken-
mezeH ipi JHCoHe KeH mapaniean cUunnapuond-
JbIK  paynanapeinely Jicep  KOUHAYbIHAH
wulkkan ey ipi  oipmymacmoievl. OHol
1928 oucoinvr FO.A.Opnos awwinowl. Ilas-
100apoa OpHANACKaAH dcepi  OOUbIHWA
Oipeceli myprinik KaloblKmapvl excenei
HCAHYapRapobly HCOHe MAPOHOMUYECKUX
sepmmeyiep ome commi 00beKm YUuliH
Konoamuwlnyoa. «Kazoap kowwvicely Kazda
oHcymvicmapul  OipHeute pem  HCypeizinoi
JHCOHe — Homudcenepl  NAaleOHMONO02Map
A.A. bopucsaxk, FO.A. Opnosa, B.C. baca-
noea, JI.K. I'abyns, E.U. bensesa, B.U.
I'pomos, B.Y. bBatiwmawos, 11.A. Treybepou-
not, JI. I'atioyuenxo owcone b6acka oa ken-
mezeH 2aM6IMOAp  AHCYMBICMAPLIHOA
acapulk kepoi. Tabueu ecxepmiiwmepoi
cakmay JicoHe OyYpvic Navoalamy Kes
KeleeH — MemjeKkemmiy — 0amybl  ICiHOe
cmpame2usnvlk Manvizea ue. byn oOipezeil
obvekminep, Kesekmi Oakvliaywbliapaa
Jocytieni  3epmmeyiep  HCypeizyoi  JHcoHe
onapovl mypakmel mypoe Kaoazaniayovl
manan emeoi.

Tyuiinoi co30ep: mabusam eckepmkiui,
«Kaszoap konvicery, Ilaenooap obvicoibiy
Epmic aiimazei, eunnapuon ¢haynacei,
magonomuranvix, 3epmmey
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H3yuenue u coxpanenue namamHuKos
npupoowt 6 Kazaxcmane (na npumepe na-
mamuuka npupoowvt «I'ycunbwiii
nepesiemy)

Aunnomauyus

«l'ycumnviti nepenemy saensiemcs O0OHUM
U3 KpYNHeUuux 1 wupoKkouzeecmuvix 6 Ee-
pasuu  MecmoHAaxoHCOeHUll UCKONAeMblX
HCUBOMHBIX 2UNNApuoHosol gaymnsl. OH
ovi1 omxpoim 6 1928 200y F0.A.Opnosuim.
Ilasnooapckoe mecmonaxodicoenue yHu-
KAIbHbIL N0 00UUI0, pa3HO0OPA3UI0 U CO-
XPAHHOCMU OCMAMKO8 OPEBHUX IHCUBONI-
HBIX U YPe38bIUAliHO YOAUHbIL 00beKm Ois
macghonomuueckux ucciedosanuii. Packon-
Ku Ha «lycunom nepenemey npogooUnUCH
HEOOHOKPAMHO, U Pe3VIbMmambl 0CEeujeHbl
6 pabomax naneonmono2oe bopucaxka A.A.,

Opnosa FO.A., Basxcanosa B.C., ['abyns
JILK., bensesa E.U., I'pomosa B.U., bau-
wawosa B.V., Tneyoepounoii I1.4., I'atioy-
yenko JI. u mHoeux opyeux yueuvix. Pazy-
MHOE COXpaHeHue U NpasuibHoe UCNOJb-
3068aHUe NPUPOOHBIX NAMAMHUKOE UMEem
cmpame2uieckoe 3HaueHue 8 oene pa3eu-
mus 100020 2ocyoapcmea. dmu YHUKAb-
Hble 00beKmbl mpeoylom noCmossHHO20 Ha-
O1100eHUsL 30 HUMU U NPOBEOeHUs] CUCTEM-
HbIX UCCTIEO08AHULL 3HAYUMETbHBIMU 2PYN-
namu Cneyuanucmos.

Knrouesvie crnosa: namsamuux npupoovl,
I'ycunvuii nepenem, Ilasnooapckoe Ilpuup-
mouluibe, SUNNApuoHosas gayua, magono-
MUYecKue Uccie008anusl.
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MPHTM: 38.31.23

HAXOAKHU ELASMOTHERUM SIBIRICUM
B ITABJIOJAPCKOM INPUUPTHBILIBE

B.H. AausicoBa, I'.E. Acbli10exoBa
Ilasnooapckuii cocyoapcmeennwlii nedazo2uueckuti ynueepcumem, Kazaxcman

Annomauyus

Haxooku  ocmamkoé  snacmomepu-
es Elasmotherum sibiricum ¢ Ilagnodap-
ckom Tlpuupmeiube uzgecmusl uz mecmo-
Haxoxcoenuti I pucopveexka u Koowcamorcap
(Ilasnooapckas obracmy). Ilpedcmasre-
Hbl OaHHble PAOUOY2IePOOHO20 AHAIU3A
AMS memooom. Mamepuanom nocuyxcun
¢pazmenm uepena snacmomepusi u3 me-
cmoHaxoxcoenuss Koowcamorcap. ITlonyyen-
Hble OaHHble YKA3bI8aON HA MOIOOOU 803-
pacm — 26038y356 BP (UBA-30522). Omo
npeononazaem 00Jee no3oHee BbIMUPAHUE
amoeo Hocopoza & 3anaownot Cubupu. Pa-
Hee CUumanocy, 4mo 1acmMomepuu 8bimep-
Ju He nozouee 300 muic. iem Hazao. Bnep-
gvle onucan Elasmotherium sibiricum,
us Ilosondcos Duwepom ¢gon Banvoeeli-
mom 6 1808 200y. [Ipoucxooum uz panme-
cpeorezo nreticmoyena Yxpaunwl, Iloson-
acebs, 3asonxncvs, Ilpedypanvs, Y3dexu-
cmana, Cubupu, Kazaxcmana, Kumas. Be-
PposamHo, ObLI NOKPLIM ULepCmblO, NOCKOb-
Ky 6X00Uum 8 cOCmag Xa3apckou ¢hayHul,
cywecmeosaguieli 8 3N0Xy MAKCUMAILHO2O
oJle0eHerUsl (PUcc-61opm).

Knrouesvle cnosa: nieticmoyen, 3anaono-
Cubupckas  pasnuna,  Elasmotherium
sibiricum, buocmpamuepaghusi.

OcTaTki YETBEPTUUYHBIX MJICKOIIHTA-
IOIKUX Ha TeppuTopuu 3anagHor Cubupu
BCTPEUAIOTCS JOBOJILHO YacTO, HO BCTpe-
YaeMOCTh OCTaTKOB Pa3HBIX BHUJIOB 3HAUMU-
TEIBLHO OTIUYaeTcs APyT OT Apyra. OnHuM

N3 MHTCPCCHBIX U PECAKUX HpeHCTaBHTeHeﬁ

IJIEHCTOIIEHOBOM (payHbI KPYIHBIX MJIEKO-
MUTAIOIINX SBIISIETCS HOCOPOT 3JIaCMOTE-
puii — Elasmotherium sibiricum Fischer.
Jlnst a3uarckoM 4YacTH apeaia BBIACIs-
IOT TIOPSIJIKA TPUIATH MECTOHAXOKICHUH
aToro Hocopora [1].

ITo muenuto 1.6.H. A. MapkoBa, cuOup-
CKHI 21acMOTEpHii MOT TOCIYXHTh IPO-
o0pa3oM OIHOPOTOro ObIKa CHOUPCKUX
jereH] (a 4epe3 HUX — U JpPyrux MUQOB
0 €AMHOPOTe). ITOT HOCOPOT OBLI 3aMeT-
HO KpyITHEE COBPEMEHHBIX HOCOPOTOB U
MPUOSIMKAJICS TI0 pa3Mepam K ciony. Jlmu-
Ha ero Tena (6e3 XBOoCTa) JOCTHrajia YeThI-
pEX ¢ MOJOBHHOW METPOB, BHICOTA B XOJ-
K& — JIByX METpOB, BeC — MATH TOHH. Ha
0y smacMoTepusi ObLIIO OOJBIIOE KyIO-
71000pa3HOe KOCTSIHOE BO3BBIIICHUE JUTH-
Hou 35 m BeICOTOM 15 canTUMeTpoB. OHO
OBLIO OYEHB MPOYHBIM H CITYXKHJIO OCHOBA-
HUEM JUTSI MOIIIHOTO pora. M3HyTpH B 3TOM
«KyTOJIe» TIOMEIAICs OpraH OOOHSHUS.
Y Bcex HOCOPOTOB BEJMKOJICTIHBIN HIOX, a
3JIaCMOTEpUH, MO-BUIUMOMY, ObUI HacTo-
SIIIIMM YEMITMOHOM Cpelid Hroxadel. bosb-
IO por HaxoAwJyIcs Ha J0y, a He Ha HOCY,
KaK y OJHOPOTOT0 MHIMICKOTO HOCOPOTa.
Oco0eHHOCTH CKeJeTa 3J1acCMOTEpHsI TOBO-
PAT O TOM, YTO ATOT HOCOPOT MPEIIOYUTAI
XKUTb BONK3H pek u 03€p. [lutancsa o Bo-

AHBIMHU PACTCHUAMMU U CTCIIHBIMHA TPaBaMH,
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HO TJIaBHOM €ro 0COOEHHOCTHIO OBLIIO YMe-
HUE pacKarbIBaTh 3€MJII0 U U3BJEKaTh OT-
TyJa CheAOOHBIE KOPEIIKH. A TOCKOIBKY
PE3LI0B U KIIBIKOB Yy 3JIacMOTepusi He ObLIO,
3EMIII0 OH KOmlajJ TBEPABIMHA OpPOIrOBEBIIM-
MU Ty0aMu. DIacMOTepHuii CHOUPCKUIA OBbLIT
IMPOKO pacnpocTpaHéH. IlepBeie mpen-
CTaBHUTEJIH 3TOTO BUJIA, TO-BUINMOMY, MOSI-
BWIKCH 0KOJIO 800 ThICSY JIET HA3aa B pau-
one [IpuazoBckux creneil. Onu Onarormno-
JYYHO TIEPEKMIN YETHIPE WIH TISTh JICTHH-
KOBBIX 3I10X, HO BO BpeMs IIOCJIEHETO OJie-
JCHeHUs], 3aKoHuuBIIerocs 10 TeIcsY ser
HazaJ1, BBIMEpIH [2].

Bnepsoie  ommcan  Elasmotherium
sibiricum wu3 IloBomxbs ®dumepom ¢on
Banpareiimom B 1808 roay. Ilpoucxomut
W3 paHHE-CPEAHEro IUICHCTOLECHA YKpau-
Hbl, [loBoiokbs, 3aBomxbs, [lpemypanbs,
V36ekucrana, Cubupu, Kazaxcrana, Ku-
Tas. BeposiTHO, ObUT MOKPBIT HIEPCTHIO, MO-
CKOJIbKY BXOIHUT B COCTaB Xa3apckou ¢ay-
HbI, CyIIIECTBOBABILIEH B 310Xy MaKCUMaJlb-
HOTO OJICICHEHUS (PUCC-BIOPM).

Jljis HaXOAOK M3 Ka3aXCTAaHCKOrO apea-
na Elasmotherium sibiricum Tpe6oBasioch
YTOUYHEHHE KaK BUIOBOW MPHUHAIJICKHO-
CTH OCTaTKOB M3 Pa3HbIX MECTOHAXOXK[e-
HUW, TaKk M WX OuocTpaTurpaduueckoro
nosioxkeHusi. CBeleHusl O HOBBIX HaXOJKax
OCTaTKOB 3JIaCMOTEpHEB Ha rore 3amajaHo-
Cubupckoil paBHUHBI IIPE/ICTABICHBI B CTa-
The «HOBbIE Hax0IKN OCTAaTKOB 3JIacCMOTe-
pueB Ha tore 3anaaHo-Cubupckoil paBHU-
b (A.B. llImanckwii u ap.). B ctaThe Obu1
JlaH KpaTKU{ aHaJIM3 HOBBIX HAXOJIOK 3JIac-

MoTepueB Ha tore 3amnagHo-Cubupckoun

PaBHHUHBI — B IIUPOKO H3BECTHOM MECTOHA-
xoskeHnu [loarmyck 1 HOBBIX MECTOHAXO0XK-
nenusix I'puropbeska, Koxxamxap. Hanbo-
Jiee JIpeBHHE HAXOAKH TOCTKPaHHAJIBHBIX
OCTaTKOB U (PparMeHTOB 3yOOB 31acMOTe-
pueB Ha Teppuropun 3anagHo-Cubupckoit
PaBHHUHBI MPOUCXOAAT U3 OTIOKEHHHA Hp-
TBHIIICKOW CBUTHI MaJICOTUICHCTOIIeHA (Tena-
3us1) B pazpese mexay [lommyckom u Jlebs-
®KbUM [3]. 371€Ch OHU COYETAIOTCS C OCTaT-
kamu Homotherium sp., Eucyon minor,
Archidiskodon

Equuslivenzovensis, Paracamelus cf. gigas,

meridionalis ~ gromovi,
Eucladoceros sp. u np., BXOAsImuMu B CO-
CTaB TOITYCK-TCOSDKHHCKOTO  KOMIUIEKCA,
BO3pPacT KOMIUIEKca conocTapisaeTcss ¢ MN
17 30H0M MuexonuTaronux. Buaosas npu-
HaJIe)KHOCTh ocTatkoB Elasmotherium sp.
JI0 CUX TOp He onpeneneHa, Ho M.A. Buc-
J000KOBa OTMEUAET CXOJCTBO OCTATKOB C
tunuyHbIM E.  sibiricum. Pa3mepsl Haii-
neHHoro Hamu ¢parmMenta metacarpale 111
(ITM TT'Y Ne36/6) ycrymator metacarpale
III ot ckenera E. sibiricum u3 cranuis ['a-
eBckoil [4]. K coxxasiennro, OTCyTCTBHUE XO-
POIIO OXPAaHUBIIHXCS 3yOOB AIACMOTEPHUS
HE MTO3BOJIMJIO YTOYHUTH BUJIOBYIO IPUHA/-
JISKHOCTH ocTaTKoB U3 Iloamycka.
Haxonku »snacmorepust (HWXKHEH de-
JTOCTH, 3yOOB M KOCTEH NOCTKpaHHyMa)
B I'puropreBke (IlaBmomapckas o6macth)
MPUYPOUYCHBI K OTIOKEHHSIM TOOOIBCKO-
ro TOPH30HTA CPEIHEr0 HEOIUICHCTOIe-
Ha [5]. Kpome Elasmotherium sibiricum B
ATOM MECTOHAXOKJICHUN HAWCHBI OCTaTKU
Canis lupus L., Mammuthus trogontherii
chosaricus  (Dubrovo),

Equus ex gr
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mosbachensis-germanicus, Bison priscus
Boj., Bos primigenius Boj., Saiga tatarica
L., Megaloceros giganteus ruffi Nehr.,
Cervus elaphus L., Camelus knoblochi
Nehr.
BunoBoii cocTtaB MeECTOHAXOXKICHUSI
['puropbeBka XOpoOIIO COTMOCTaBUM C IIPH-
UPTHIIICKUM (ayHUCTHUYECKAM KOMILICK-
com Kazaxcrana [6-9] u xa3apckoil ¢ay-
Hoit Boctounoit Espomsr [10]. B mecTo-
HaxoXJeHuH [ puropbeBka B cocraBe (a-
yHbl u3BecTHbl M octarku Coelodonta
antiquitatis Blum. Dto mepBas moctoBep-
Hasi COBMECTHAs HaxXoJKa OCTaTKOB ATHX
HOCOPOTOB. MOXHO OTMETHUTH, 4TO aiisa C.
antiquitatis 370 camasi paHHsSI HaXOJKa B
npenenax 3anaaHo-Cubupckoil paBHUHBIL.
Mecronaxoxaenne Koxxamkap Haxomur-
cs Ha neBoM Oepery p. Upteiu B 120 kxm
ceBepo-3anaaHee I. IlaBnonap, Henmocpen-
CTBEHHO HMXKE€ I10 TEYEHHIO OT 1. AKTOTail
no c. Koxamkap AKTOraickoro paiosa.
[IpoTskeHHOCTh pa3pe3a LOKOJIBHOM Tep-
pacbl cocTaBiseT okojio 8 kM. Koctu 3a-
JIeTaId B Pa3HO3EPHUCTHIX KOCOCIOUCTHIX
neckax Ha nryoune 3-5 m [11-12]. MecTto-
HaxoxneHue Koxamskap cOIepKHUT OTHO-
CUTEJIbHO HEOOJIbLIOE KOJIWYECTBO OCTaT-
KOB MJilekonuTaroumx (oxkoiao 20 koctei,
BMecTe ¢ marepuanamu P.A. 3uHOBOW U
K.K. XKeuikubaesa), HO ux BUAOBas MpH-
HQ/IJIS)KHOCTh M XOpPOIIasi MpHBSI3Ka IO-
3BOJISIIOT MTPOBECTH CPaBHEHUE TIOITYICHHO-
ro KOMIUIEKCA C YK€ M3BECTHBIMU MECTO-
HaxoxneHusmu IlaBnogapckoro IIpump-
THIIIBS ¥ JIATh OIICHKY CTpaTurpapuiecko-

ro nojoxeHus: tadporeHoza. B Koxxamka-

pe Mbl BBISIBUWIM COYETAHUE BUJIOB MIIEKO-
MUTAIOLMX aHAJIOTUYHOE MECTOHAXOXK/e-
Huto ['puropreBka, HO ¢ MEHBIIUM Pa3HO-
oOpasuem BunoB. Koctu pasHoil coxpan-
HOCTH — Ye€pen 3J1acMOTEepusi U BEPXHUE
3y0bl MamoHTa Mammuthus primigenius
Blum. MeHee MuHepanu3oBaHbl, HUMe-
I0T CEpPO-KOPUYHEBYIO OKPAcKy U CIIOMBI,
HO HE HECYT CJIEe0B OKaTbIBaHUs, MOTIPbI-
30B, mienyme-Hus. HukHss yentocts xa-
3apckoro cioHa M. trogontherii chosaricus
OKpalleHa B KpPAacCHO-KOPUYHEBBIN IIBET,
€€ MOBEPXHOCTh mIeaymurcs. Por 6usona
U YEJIOCTh Xa3apCKOro CJIOHA MMEIOT He-
3HAYUTEJIbHBIE ClIe/Ibl OKaTaHHOCTU. Dpar-
MmeHT yepena (MIT IIT'TIN »k3. 1521/2011-
Xs) E. sibiricum mnpencraBieH J100HO-
3aThJIOYHON YaCThIO, MEPEAHsISl 4acTh ye-
pena OTJIOMJIEHa Ha YpPOBHE CpeaHell Ju-
HUU KYTI0JIOOOPAa3HOTO BO3BBILICHUS.
Panee cuwurtanocs, uyto mno OuocTpa-
TUrpaUyeckuM JaHHbIM 00a MeCTOHa-
xoxxneHus I puropeeska n Koxxamkap nme-
FOT OIMHAKOBBIN I€0JIOTMYECKUN BO3pACT —
cpennuii Heoruteictouen [11]. Ilpucyt-
CTBUE 3yOOB «TUIMYHOTO MaMOHTa» B
MECTOHAXO)K/IEHUU M HEOOJbIINE Cclie-
bl OKAaTaHHOCTHU Ha HIDKHEH JearocTu M.
trogontherii chosaricus BbI3BaJiu HalIu CO-
MHEHHUSI B MHCUTHOCTH HEKOTOPBIX OCTaT-
KOB, BKJIFOYAsl YEJFOCTh Xa3apCKOI'0 CJIOHA.
[TosTomy Hamu ObLT OoTOOpaH OOpaser oT
yepera 31acMOTepHst 1S paloyIIepOIHO-
ro aHanu3za AMS MeTooM, KOTOpBIH ObLI
npoBeaeH B Jsaboparopun 14CHRONO
Centre for Climate, the Environment

and Chronology (School of Geography,
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Archaeology and Palaeoecology; Queen's
University Belfast; Belfast, UK). [lara mo-
nyaunack 26038+356 mer (UBA-30522),
KaJTuOpoBaHHAsI J1aTa HAXOJIUTCS B MHTEp-
Basie 28985-27490 BC [12]. Ilomydennsie
pe3ybTaThl TOBOPAT O TOM, YTO AJUIIOBU-
anbHble oTiokeHus Koxxamxkapa chopmu-
POBAJIUCH B KOHIIE MO3/IHETO HEOIIeHCTO-
neHa. HaiiieHHas BMecTe ¢ 4epernoM djac-
MOTEpHUSl HIXKHSISI UETIOCTh Xa3apCKOro
CJIOHA BEPOSITHO MEPEOTIIONKEHa U3 Oolee
JNPEBHUX OTIOXKEHUH. PaHee ceprro Takux
K€ MOJIOABIX PaMOYTIIEPOAHBIX AAT MOJTY-
g Kojuiern u3 ExarepunOypra [13] mo
KOCTSIM 3JIACMOTEpPUEB M3 MECTOHAXOXK/e-
HU 1oro-3amaaa 3anaaHno-Cubupckoit pas-
HUHBI.

CreneHb M3y4YEHHOCTH OCTAaTKOB HOCO-
pora 3;acMoTepHs B a3MaTCKOM YacTH ape-
aja ocraercs KpaiHe cnmaboit. OcoOeH-
HO CJIOXHBIM OCTA€TCs BOMNPOC C CHUCTE-
MaTHYECKOM NPUHAJUIEKHOCTH JIPEBHUX
OCTaTKoB (M3 OTJIOXKEHUU renazus — 30-
TIJICHCTOIICHA), CBSI3aHHBIX C KpalHEH pel-
KOCTbIO HaxofoK. BmepBble Ha Teppuro-
pun 3anagHo-CuOupcKoi paBHUHBI Hali-
JeH (parMeHT cKejeTa CHOMPCKOro 3jac-
MOTEpHS, YTO MO3BOJIUT MIPOBECTHU JI€TaNb-
HOEe Mop(dosiornueckoe CpaBHEHHUE CO CKe-
neramu ¢ Tepputopun Bocrounoii EBpo-
nel. [IpuMmeHnenue paanoymieponHoro na-
TUPOBAHUS K OCTaTKaM 3JaCMOTEPHEB IO-
KazaJio OoJiee JUIMTENbHOE CYILECTBOBAHHE
Elasmotherium sibiricum Ha Tepputopuu
3anagHo-CuOupckoit paBHUHBI, BIUIOTH /10
KOHIIa KapruHCKOIO TEPMOXpOHA I03/HE-
ro HeoIlUvieiicroneHa. DTH JlaHHbIE 3HAYH-

TEIBHO YCJIOXKHSIOT PEIICHUe CTpaTUrpa-

(hUYECKUX W TEOXPOHOJIOTHYECKHUX BOIIPO-
COB Ha OCHOBE HaXOJI0K MCKOIAEMBbIX MJIE-
KOITUTAIOIIUX B YETBEPTUYHBIX OTJIOKEHU-
sX. HoBble JaHHBIE TaKKe MOATAIKHUBAIOT
K IIPOBEJIECHUIO MAacCCOBBIX PagUOYyINIEPOJI-
HBIX HMCCJIEIOBAaHUN OCTAaTKOB MJIEKOMHUTA-
IOIIUX, KOTOPBIE PaHEE CUUTAINCH 3aBe-
JIOMO JIPEBHMMH W BBIMEPIIUMU OoJiee cTa

TBICAY JICT Ha3and.
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Epmicmin Ilaenooap enipinoeci
Elasmotherum Sibiricum onscanapol

Axoamna
Ilagnooap Epmic oyipinoeai
Elasmotherum  sibiricum snacmomeputl

KanoblKmapwiusly oaxcanapsl 1 pucopves-
ka omcone Koowcamowcap (Ilasnooap obnvi-
cvl) orceprepinen Oencini. AMS oodicimen
paouokemipmexkmi  manoay oepekmepi
yevinbliean. Mamepuaimen 601061 gpae-
Menmi bac cyliekmiy 21acmomepus 0Oipi
opuanacxkan Koowcamorcap. Anvinean Oe-
pexmep xcac cxcacka — 26038+356 BP
(UBA-30522) xepcemeodi. byn Bamuvic
Cibipoe ocbl Myuizmymcwvikmsl KeliHipex
JHcolibin: macmayovl Ke30euoi. byesan Oetiin
anacmomepusiiap 300 muly dacvln OypwiH
onuenee. Aneaw pem Elasmotherium
sibiricum 1808 ocvinvt Bonowcvs Duuiep

¢on Banvoeelimmen cunammaneat. Yxpa-
una, Ilosonsxcws, 3asonxncos, [Ipedypannvs,
O36excman, Cibip, Kazaxcman, Kvimaii
epme-opma  NICUCMOYEHIHEH — ULIKKAH.
MymKin, scynmen dxnabvliean, OUMKeHI Ol
ey Kon Mmy30any 09yipinoe 6onean (pucc-
eropm) Xazap paynaceinvly Kypamvina
kipedi. Cibip atimazblHaH eKeHiH 001call-
ovl. Inacmomepus 300 dncvlioan kem emec
VaKwlm apanbleblHOa HCOUbLI2AH.

Tyuinoi cezoep: nneiicmoyen, bamuvic
Cibip-opmanviebi, Elasmotheriumsi-
biricum, buocmpamuepadghusi.

Elasmotherum sibiricum finding in
Pavlodar Priirtyshye

Summary

Finds of remnants of Elasmotherum
sibiricum in Pavlodar Priirtyshye are
known from the locations of Grigorievka
and Kozhamzhar (Paviodar region). The
data of radiocarbon analysis are presented
by the AMS method. The material was a
fragment of the elasmotheria skull from the
location of Kozhamzhar. The data obtained
indicate a young age of 26038 + 356 BP
(UBA-30522). This suggests a more recent
extinction of this rhino in Western Siberia.
Earlier it was thought that the elasmotheria
had died out no later than 300 thousand
years ago.

Key words: Pleistocene, West Siberian
Plain, Elasmotherium sibiricum, biostra-

tigraphy.
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MPHTMH: 569.735.5

PA3ZHOOBPA3UE UCKOIMAEMBIX BOBU/J U3 MECTOHAXOKJIEHUA
«'YCHUHBIN MEPEJIET» U X DKOJJOTMYECKUE OCOBEHHOCTH

A.K. Ilapunosa, K.K. AxmMeToB
HT'Y um. C. Topaiieviposa, Ilasnooap, Kazaxcman

Annomauyus

B oannoti cmamwve asmopom coena-
HA NONnbIMKAa CUCMeMamu3uposams OaH-
Hble N0 UCKONAEMbIM NOIOPOUM U3 Me-
CMOHAXOHCOEHUsI  2UNNAPUOHOBOU  ¢hay-
nol 6 llasnooapckom [Ipuupmuluve, 6uls-
8UMb UX pa3HooOpasue u IKoN02udecKue
ocobennocmu. OcHo6Hoe 6HUMaHue yoe-
JIslemcs HeWHUM MOopgono2uyeckum oua-
CHOCMUYECKUM NPU3HAKAM 3YOHOU cucme-
Mbl, UmMO nomoz2aem pazoopamvcs 6 Gu-
0osom cocmaee u 0COOEHHOCMAX IKONO0-
eUU IMUX HCUeoOmHuIx. Msyuenue mopgho-
Jlo2uu 3y0HOIU cucmemvl OpesHUXx NoJopo-
2UX uMeem nepeocmenennoe 3HaueHue OJisl
80CCMAHOBTIEHUS UX 00PA3aA HCUZHU U YCILO-
suu cywecmeosanus. Popma u cmpoe-
Hue 3y008 MA0 USMEHYUBbL, HA HUX CPAG-
HUMENbHO MeHble OMmpaxicaomes MHO-
2ue 4acmuvle YCuosusi OKpyxcarouell cpe-
ovl. B pezynomame o06obwenus 6 paymne
«l'ycunoeo neperema» ycmanoenieHo npu-
cymcmeue npeocmasumeneii u3 8 pooos
cemericmea Bovidae: Parapseudotragus,
Palaeorix, Paratragocerus, Tragocerus,
Miotragocerus, Grecoryx, Spirocerus u
Gasella.

Kniouesvie cnosa: eunnapuonosas ¢a-
VHA, uckonaemvie 608U0bl, pasHoobpasue,
9KONO2UA.

Wzyuenue ¢aynsl «['ycunoro mneperne-
Ta» UMEET JUIMTEIBHYIO HCTOPHUIO, Ha4yaJlb-
HBII 3Tall KOTOPOM NPUXOIUTCSA Ha KOHEI]
XIX B. MHOTHE COBETCKHE U 3apyOeKHbBIE

TaJICOHTOJIOTM BHECIIN HGHHBH7[ BKJIaJ B €€

uccienopanue. Ha faHHOM HUCTOpHYECKOM
JTane 3TU UCCIIEJOBaHUS BBILUIM Ha ypo-
BEHb CHHTE3a, 00001IEHUI U peBU3UU UMe-
IOLUXCS CTAPBIX JTAHHBIX U MHOTOYUCIICH-
HBIX HOBBIX MaTepUajoB ¢ MO3UIHI COBpe-
MEHHBIX TpeOOBaHMM M BO3POCIIUX BO3-
MOYKHOCTEH €CTECTBEHHBIX HayK.
«['ycuHBIN epenér» n3BECTEH KaK OJHO
13 KpynHeHmux B EBpa3nyu MecTOHaXox-
JICHUW TUNMapUOHOBOM ¢ayHbl. DTa day-
Ha chopMupoBaiach B MO3JHEM MUOIICHE,
KOrza TMOSBUJIMCH COOOIIECTBA CTEMHBIX
TPaBSIHUCTHIX paBHUH. [ToMumo THapmo-
HOB B HEW MPHUCYTCTBOBAJIM U Pa3HOO0Opa3-
Hble OOBH/IbI — I'a3eJd, NaJICOPUKCHI U JIp.
OnHMM M3 MEPBBIX CHUCOK BUJIOBOTO
cocTtaBa ¢ayHsl «I'ycuHoro nepesuera Obu1
coctapiieH [1.®d. CaBuHoBeiM. B Hem u3
MOJIOPOTUX MPUCYTCTBYIOT Paratragocerus
caucasicus Sok., Tragocerus irtyschense

Abd., Tragocerus sp., Tragocerus frolovi

Pavlowa, Gasella deperdita (Gerv.),
Spirocerus sp., Parapseudotragus taurica
(Bog.) [1].

Crnucok I1.A. TneyOepauHoil ucCIONb-
30BaH JJI1 COIOCTaBJIEHUS €CEKapTKaH-
CKOM THITIIApUOHOBOM (payHBI C MaBIOAAp-
CKOM U BBISICHEHUS BO3pacTa U MOJI0KEHUs
uccienyeMoil (ayHbl cpeny THINapruoOHO-

BbIX (hayH A3zuu. I103TOMy OH MOIHOCTBIO
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noctopsieT cnucok 11.d. CaBunoa. OHa-
KO 371ech OoTcyTcTByeT Tragocerus frolovi
Pavlowa [2].

bonee coBpemenHbli cnucok  A.B.
[manckoro (2005) orpaxkaer B cocTa-
BC (baYHBI TOJIBKO MIJICKOIIUTAOIIUX, B
KOTOPOM TIOMOJHEH COCTaB TPBI3YHOB,
XUIIHBIX U KOIIBITHBIX. 3I[CCB IpHUCYyT-
ctBytoT Paratragocerus caucasicus Sok.,
irtyschense Abd., Gasella

dorcadoides Schlos., Spirocerus sp., Para-

Tragocerus

pseudotragus taurica (Bog.), Palaeorix sp.
OnHako OTCYTCTBYIOT HEKOTOpBIE MPECcTa-
BUTENH TparouepuH [3].

Eme 0.A. OpnoBeim (1939) BnepBeie
Ha teppuropuu IlaBnogapckoro [IpunpTsi-
b U3 MECTOHaXOXKeHUsl «['yCuHbIN 1e-
pesieT» oTMeueHo npucyTcTBue Tragocerus
sp. (?amaltheus), nanee JI.T. MycakymnoBa-
AOmpaxMaHOBa ONKCBHIBAET OCTATKH He-
CKOJIBKMX BHUJOB TparonepuH: Tragocerus
frolovi, T. irtyschense sp.nov., Tragocerus
sp.

Ha ocHoBe peBusnm crapblx W H3yye-
HUM HOBBIX MaTEpUaJOB MO TParouepuHam
n3 «['yCcHHOTO TIeperneTa» ¢ BhIpa)kKeHHBIMU
JIMAarHOCTUYECKUMHU TPU3HAKaMU B CTPOE-
HUM POTOBBIX CTEP)KHEH U 3yOOB yCTaHOB-
JICHO TPUCYTCTBUE UYETBIPEX BUIOB Tpa-
rouepun — Tragocerus frolovi Pavlowa,
Miotragocerus cf. borissiakii Korotkevich,
M. cf. pannoniae Kretzoi u Grecoryx gen.
indet. [4].

[IpencraBurenu poja Tparouepyc Jier-
KO TUAarHOCTUPYIOTCS 110 HAIMYHIO KUJICH
Ha POTOBBIX CTEPXKHSX, Omaromapsi KOTO-

PBIM OHU BBINISIAT TPEXI'PaHHBIMH, (Pop-

Ma IOICPEYHOr0 CCYCHHA TPCYroJibHas C
3aKpPYITICHHBIMU KpasiMH. Porosrie CTCPIK-
HU c11a00 ckaTbl ¢ 00koB. Bo3myxoHOCHBIE
nojioctu cnabo pa3Buthl. KpynHbie 3yObl
Tragocerus frolovi yeTrko auarHocTupy-
IOTCA IO U3BCCTHBIM IIPHU3HAKaM B CTPOC-
HUU TIOCIIETHETO TMPEIKOPEHHOTo 3yba ¢
T-00pa3HO yIUIOIIEHHBIM METAKOHHUJIOM,
3aMBIKAIOIIUM TIEPETHIO U 3aJHIO0 J10-
TUHKH. JlaHHOe MpHCrocoOIeHNe SBISET-
Csl pe3yJIbTaTOM IMHUTAHUS OoJiee JKECTKOH
PacTUTENLHOCTBIO, YTO TIPEAIOaraeT ux
oOuTaHue B CTEIHOI 30HE.

VY npencraButeneit pona Miotragocerus
POTOBBIE CTEPKHU CHUIIBHO CXKAaTbl C OOKOB,
(dbopma TMOMEepPEeuyHOro CEUYCHUs JTUH30BH/I-
Has y OCHOBAHUA U OKpyIViasg y BEPIIUHEL,
CHJIBHO Pa3BUTHI BO3JYXOHOCHBIE ITOJIOCTH.
Ha P4 merakoHna koco HampaBlieH Ha3al,
WHOT/IA B3/IyT HAa KOHIIE, 00€ TOJMHKH OT-
KPBITBL.

3y0b1

KpYIHbIE, HI3KOKOPOHKOBbIE, OpaXHOI0HT-

Miotragocerus. cf. pannoniae
HbIe, 00pa30BaHWE HA HUX JOMOJHHUTENb-
HBIX OCTPOBKOB 3Majl U J0OAaBOUHBIX Oy-
TOPKOB CYIIECTBEHHO YKPEIUIIET U YBEJIH-
YHBAET )KEBATEIbHYIO MOBEPXHOCTH 3y0a,
HEOOXOIUMYIO ISl TIEPEIKEBBIBAHUS JKECT-
Ko pactutenbHOCTH. ONMCaHue U TIPOMeE-
PBI BEPXHHUX KOPEHHBIX 3yOOB IOJTHOCTHIO
coBnagaroT ¢ takoBeiMu y A. H. Jlynry
uIsi capMaTckux Miotragocerus pannoniae
MonpaaBun. DT TparolepuHbl Takxe Obl-
T OOUTATEIISIMHA OTKPBITHIX TIPOCTPAHCTB.

Miotragocerus cf. borissiakii — menkue
TparolepuHsbl, y KOTOPBIX Ha P4 3a1Hss 110-

JIMHKA YaCTHYHO 3aMbIKaeTcs, Ha P3 o0e
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JOJIMHKHA OCTAIOTCSI OTKPBITBIMU IO TIOJN-
HOTO CTUPAHUSsI, YTO MOXKET JINIIb TIOATBEP-
JMTB TIPEATIONIOKECHUE O MUTAHUH ITUX KH-
BOTHBIX 0OJIe€ COUYHOM, MSITKON paCTHTEIb-
HOCTBIO, HAIlpUMEp, JIMCTBOW JIEPEBHEB.
TeM caMbIM MBI HE HCKJIIOYa€M BO3MOXK-
HOCTbh OOMTaHMsS UX B JIECHOM 30HE.

VY I'pEeKOPUKCOB NEPEAHUN KHUIIb COXpa-
HSIETCSI B HIDKHEW TOJOBHHE pora, 3aTeM
Kak Obl pa3BauBaeTCs, OKpYyXKas yIJIoxkKe-
HUE TepeTHeH CTEHKH POTOBOTO CTEPIKHSI.
B wmarepuanax uz «l'ycuHoro mnepenera»
MPUCYTCTBYET (DparMeHT pOTOBOTO CTEPIK-
Hs1, MOPPOMETPUIECKUE TIOKA3aTEeNIN KOTO-
pPOro Kak MaCCUBHOCTb, OKPYIJIOCTb IOIIe-
pPEYHOTO CEUYCHHS, a TaKKe BBIPAKCHHBIN
pa3aBauBarOLIMiCs KWib C IEpeaHeil cTo-
POHBI TTO3BOJISIET HAM Ha IAaHHOM 3Tare OT-
HecTu ero k rpynne Grecoryx gen. indet.
Cpeny O0OHTOJIOIMYECKOTO0 Marepualia He
HaIUIOCh 3y0OB C MpPU3HAKAMH, XapaKTep-
HBIMU JIJIs1 TAaHHOU rpynibl. OJHAKO U3 JH-
arfosa pojia u3BecTHo, 4yTo P4 xapakrepu-
3yeTcsi MPOCTHIM THIIOM CTPOEHHS, a 3TO
3HAYUT, YTO MHUTAaHUE OCYIICCTBISIETCS 3a
CUET COYHOro, MSTKOro, He Tpeldyrolie-
ro neperupanus kopma. CienoBaTesbHO,
I'PEKOPUKCHI TAK)KE MOTYT OBITh JIECHBIMHU
obutarensamu [5].

Taxum o6paszomM, ¢ayna «['ycunoro ne-
peneTay TpPEACTaBlICHAa KaK KpPYIHBIMA
TparouepuHamu — Tragocerus frolovi u
Miotragocerus cf. pannoniae, Tak ¥ CpeIHU-
MU 1 MesnkuMu popmamu — Miotragocerus
cf. borissiakii u Grecoryx. Cnemyer oTme-
THUTb, YTO TPArOLEPUHBI H3BECTHHI HAYMHAS

C PaHHENOHTHYECKOr0 BPEMEHHU B (ayHax

EBponbr (Kretzoi, 1941; Thenius, 1948),
HU30B capmatra Momnmasuu (JIynry,1979;
KopotkeBuu,1988). A. H. JIynry ormeuaer,
yTo M. pannoniae cymectBoBasi B EBpo-
e B MO3/IHECAPMATCKOE BpeMs, HO HE HC-
KIIFOYEHO, YTO OH MOT MPOAOJKaTh Cylle-
CTBOBATh U B M30oTHUYECKOE BpeMms. [IpucyT-
CTBHUE 3THX BHJIOB TPArolepuH B MaBjioaap-
ckoit payne «I'ycuHoro nepenera» u B 0o-
Jiee MO3AHUX FUInapuoHoBbIX ¢ayHax Ka-
3axXCTaHa JO0Ka3bIBaeT, YToO B (payHax A3uu
OHM MOIJIU CYLIECTBOBATh JJ0 KOHIIA Cepe-
JIUHEBI TITHOIIeHA [6].

Ha cerogusammauii 1eHr B

hay-
He «['ycuHoro mepenera» IpHCYTCTBY-
0T TPEICTAaBUTENIN & pPOIOB CEMENCTBA

Bovidae: Parapseudotragus, Palaeorix,

Paratragocerus, Tragocerus, Miotragocerus,

Grecoryx, Spirocerus u Gasella.
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«ycunwlit nepenemy opnvinan
maovlizan Kazoa 606uomepoiy anyan
mypainizi s#cone onapoblH IK0JN02UATIBIK,
epeKuienikmepi

byn maxanaoa aemopmen Ilasnooap
Epmic enipinoeci eunnapuon ¢aynacol-
HbIH OPHBIHAH MAObLI2AH KYblCMYUI30Lep-
0iy Kazba Kanovlkmapvl OOUbIHWA MOi-
MemmepOi xcyueneyze, O01apobly Opmyp-
JAUL2IH  JICOHEe IKOJIOCUANLIK  epeKueiK-
MepiH aHbIKMayaa mainblHblC HCACATbIH-
ovl. Ocvl dcanyapaapobiy mypiaik Kypamol
MeH 9KOJNO2UANLIK epeuleliKmepin aHblK-
mayaa KememecemiH, MIC HCYUECIHIH
CbIPMKbL  MOPPONOUANBIK, — OUACHOCMU-
Kanvlk Oeneiiepine epexuie Hazap ayoa-
polaaosl. Edxcenci Kyvlemyuizoinepoiy mic
JdHCYUeCiHiy — MOPPONOCUACHIH — 3epmmey
onapovly  MIpWiniK — dHca20auiapsbl  MeH
KOpuiazan Opmacwli KaanvlHa Keamipyoe
aca mauvizovl. Ticmiy  niwini  Mmeu
KYDbLIbICbl  aca o32epmeni emec, oJap-
0a Kopwia2aw OpMAHLIY KONME2eH JHCeKe
Jrcazoatinapel 6ipwiva a3 Kepinic bepeoi.
Kunakmay xopvimsinsicovl 6otviHwa «1y-
CuHbvlli nepeiemy» ¢haynacvinoa. Bovidae
MYKbIMOACLIHbIY 8§ MYblC  OKILIOepi:
Parapseudotragus,  Palaeorix,  Parat-
ragocerus, Tragocerus, Miotragocerus,
Grecoryx, Spirocerus owcone Gasella
Ke30ecemini AHbIKMaobl.

Tyuinoi cozoep: eunuapuou aynacwl,
Kazba 6osuomep, anyaw mypainik, 3K0J10-
eusl.

The diversity of fossil bovid from the
location of the «gusyny perelet) and their
ecological features

Inthis article, the author made an attempt
to systematize data on fossil calyx from the
location of the hyppionic fauna in Pavlodar
Priirtyshye, to reveal their diversity and
ecological features. The focus is on the
external morphological diagnostic features
of the dental system, which helps to sort
out the species composition and ecology of
these animals. The study of the morphology
of the ancient bovine dental system is
of paramount importance for restoring
their lifestyle and living conditions.
The shape and structure of the teeth are
little changeable, they are relatively less
affected by many particular environmental
conditions. As a result of the generalization
inthe fauna of « Gusynyperelet» the presence
of representatives from 8 genera of Bovidae
familywere established: Parapseudotragus,
Palaeorix, Paratragocerus, Tragocerus,
Miotragocerus, Grecoryx, Spirocerus and
Gasella

Key words: hipparion fauna, fossil
bovides, diversity, ecology
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MPHTMH:76.29.50

CTOJIBHSK - BAKIHUHOYIIPABJISAEMAS HHOEKLIUA

A.T. MyrymieBa, A.T. MyrymeBa, b.E. Kenen0aeBa
Ilasnooapckuii Qunruan I'ocyoapcmeeHno20 MeOUYUHCKO20 YHUBepCUmMema
2. Cemeii, Pecnybauxa Kazaxcman

Annomauyus

Cmonbnaunas nanouka, umu Kiocmpu-
ous (Clostridium tetani), ooumaem OyK-
sanvHo 6e3z0e. E€é cnopel ouens ycmotiuusni
8 okpyxcarowell cpede. Tak memnepamypy
00 90°C onu evloeporcusarom 00 2 4acos,
KpamkospemenHoe 8030elicmeue MHO2UMU
O0e3UHPUUUPVIOWUMU BEUYECMBAMU MOHCE
He oKkaszvleaem o0dcudaemoco dghgexma.
Omom ybuxkeumapHvlii (No8CceMeCmHblii)
8030y0umens Cmano8umMcs: ONAcHbIM, npe-
8PAWAACL 8 Be2emamusHy0 gopmy, cno-
COOHYI0 NpOU3800UMb  MEMAaAHOCNA3MUH,
Upe38bIYAUHO MOUWHBLU HEUPOMOKCUH A6~
FOUULICSL OOHUM U3 CAMBIX CMEPMOHOCHDBIX.
Omom mokcun O10KUpyem uHeuoupyroujue
HEUpPOMeouamopuvl 8 YeHMpPAIbHOU HePEHOU
cucmeme, 6vl3vlgaem MbullieuHoe HANpsi-
JHcenue U cyoopo2u, munuyHvle CUMNIMOMbL
2EHePANU308AHHO20 CMONOHAKA.

Knrwouesvie cnosa: Ilasnooap, ananus
CHOPAaoUuecKo2o cny4as CmoaoHsIKa, cmep-
menbHas UHpeKyus, npeoomepauiaemast
BAKYUHAYUS.

WNndekunonnple  3a0oneBaHus  1o-
MpEeKHEMY YHOCAT KHu3HU. HeBo3mox-
HOCTb O00€CIEUYUTh YCTOMYMBO BBICOKHM
OXBaT HACEIICHHMS BaKIWHAIIUCH, HHU3KUM
YPOBEHb CaHUTAPHO-OBITOBBIX YCIIOBUH U
MEAMLMHBI B psZie CTpaH MPUBOIAT K 3a-
00JIeBaHUSIM U CTPAJaHUSIM, [TIOPOH U K Jie-
TaJbHBIM HCXOJ]aM, KOTOPbIE MOXKHO ObLIO
NpenoTBparuTh. Tak, MO JTaHHBIM OQUIH-
anbHOM crtaructuku BO3, k Hauamy XXI

BEKa CMEPTHOCTb OT MH(EKIUMOHHBIX 00-

JIe3HEN COCTaBIIsIa YETBEPTYIO YaCTh BCEX
CMEepTell B MHpE, a B Pa3BUBAIOIIUXCS
CTpaHax — MPaKTUICCKU IMOJIOBUHY. B Ha-
CTOsIIIIEE BpPEMsI €XKErOHO OHU YHOCAT 00-
nee 13 mMuuiMoHOB yenoBek. JKu3Hu, Ko-
TOpbIE€ MOINIM OBITH COXpaHEHBI Onaronaps
MIPCBCHTHBHBIM MEpaM, B TOM YHCIIC BaK-
uuHamu, [1].

B Kazaxcrane 3a 17 et TeKyiero cro-
netust Onarojapsi BaKIMHONPO(UIAKTH-
K€ UCKOpPEHEH NojauoMuenut. Pesko u cta-
OUNIBHO CHU3MWIAch 3a00JIeBa€MOCTh KO-
PBIO, KPACHYXOH M 3MHIEMUYCCKUM Tapo-
tutom. C 2009 rosa B cTpane HE pEerucTpH-
pyercs nudrepus. 3a601eBa€MOCTb CTOJO-
HSKOM 3HAUUTENIbHO CHU3MIach. Tem He
MEHee, CIIOPaJUYecKUe cllyyau y B3poOcC-
JBIX MO-TIpeXHEMY coobmarores. Exeron-
Ho B Kazaxcrane perucrpupyercs oT Tpex
10 TISITH CTy4daeB cToiOHs KA. CorliacHO MU-
POBOIi cTaTUCTHKE, 10 75% citydaeB cTON0-
HSK MPUBOJUT K JICTATBHOMY HCXOIY. JTO
O3HAYaeT, YTO M3 ISTH 3a00JIEBLUIUX TPOE
MOTYT YMEDETb, [4].

O crpamHOil 00€3HH, BO3HHKAIOIIEH
BCJIE/ICTBUE PAHEHUN U OXKOTOB, 3HAJI €IIe
['mnmoxkpar, BriepBbIe ONUCABIINNA CUMIITO-
MbI cTosiOHsika. Ho B030yauTens ObLI BbI-
JIeJICH TONLKO B KOHIE XIX Beka, a METOIH-
Ka MOJIy4eHHUs] aHAaTOKCHHA — TOJIBKO B Ha-
yajne XX Beka. Ha camoM feje cTOJIOHSIK
CTaJl PEIKO BCTPEYaThCsl TOJIbKO B pa3BU-

THIX CTpaHax: C YJAy4YlIEHHEM COLUAIbHO-
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OBITOBBIX YCJIOBUH, BBICOKMM YPOBHEM
pa3BUTHS MEAULIUHBI, C COONIIOACHUEM dJle-
MEHTapHbIX TPaBUJ CTEPUIBHOCTH, Ha
TEPPUTOPUH, I1I€ €CTh MEXaHU3UPOBAHHOE
CEJIbCKOE XO35HCTBO.

B Tponmueckux crpaHax, rie Meau-
LIMHCKas TOMOULIb JOCTylHa Majoil 4a-
CTH HacelleHus, B cTpaHax AQpUKaHCKO-
ro KOHTHHEHTa, CTOJOHSK, KaK U MHOTHE
npyrue uHQEeKlInu, NpoobKaeT yOuBarh.
CronOHsyHas Najoyka, WIM KIOCTPUIUS
(Clostridium tetani), oOutaer OyKBaJbHO
Be3ze. E€ criopbl 04eHb yCTOWYMBBI B OKPY-
xatomei cpene. Tak remneparypy 10 90°C
OHU BBIIEP)KUBAIOT J0 2 YacoB, KPATKOB-
pEMEHHOE BO3/IEHCTBHE MHOTMMH JE€3UH-
(GuIUPYIOUIMMH BEILIECTBAMU TOKE HE OKa-
3bIBAET OXKUAAEMOTro 3 dekra. IToT yOuk-
BUTApHBIN (ITOBCEMECTHBIN) BO30OYIUTEND
CTAQHOBUTCSI OMACHBIM, IIPEBPALLAsICh B Be-
reTaTuBHYI0 (hOpMy, CIIOCOOHYIO POU3BO-
JUTh TETAHOCIIa3MHH, YpE3BbIYatHO MOLI-
HbI HEUPOTOKCHH, SIBJISIOIIMICSA OJHUM U3
CaMbIX CMEPTOHOCHBIX. JTOT TOKCHH 0OJ10-
KUpYET MHTUOUpYIOLIe HEHPOMEaHaTOphI
B LICHTPaJIbHOM HEPBHOW CHUCTEME, BBI3bI-
BaeT MBIIIEYHOE HANpPSHKEHUE U CyIOPOrH,
TUMUYHBIE CUMIITOMbI F€HEPATU30BAHHOTO
CTOJIOHSKA.

OTO MNPOUCXOAUT TOJBKO B aHA’POO-
HBIX YCIIOBUSIX, IIPU MONAJaHUU cTIop Oak-
TepUH B IIyOOKHE PaHbI, B MECTA YKYCOB
KUBOTHBIX, OXKOTOBBIE MTOBEPXHOCTH, IPH
HE/0CTAaTOYHO KayeCTBEHHOW CTepuin3a-
[IUU XUPYPrHYECKUX WHCTPYMEHTOB U TIie-
PEBSA30UHOTO Marepualia, Ha CeroAHAIIHUN
JIeHb Yallle y UHBEKIMOHHBIX HAaPKOMAaHOB
WM 110CJI€ MUPCUHTa, HHOTJA BXOJHbIE BO-

pora I/IH(bCKIII/II/I YCTaHOBUTL HE YAACTCsA

(kpunroreHHbl cTONOHAK). OT yenoBeka
K 4YeJOoBEeKY MH(DEKIUs He nepenaercs, U
00JIbHOM He omnaceH JIs okpyxatouux. Ho
3a00J1€BaHUE MOXKET MTOPA3UTH JTFOOYIO BO3-
PacTHYIO IpyHIly U Jaxke PH HAJIMYUU CO-
BPEMEHHBIX OJIOKOB MHTEHCUBHOMN Tepanuu
B OOJIbHUIIAX YPOBEHb JIETAJIbHOCTH OYEHb
BbIcOK! B ceBepHbIX 1mmMpoTax 3aboseBae-
MOCTH ITOBBIIIAETCS JIETOM, a 3MMOM 1 OCce-
HbIO cHIXkaeTcs. Huskuit ypoBeHs 3a0oie-
BAa€MOCTH B PETHOHAX YMEPEHHBIX IIUPOT U
PEAKOCTh CIIy4aeB HE HCKIIIOYAET OMacHO-
cti. Tak Kak BOCIPUUMYHBOCTb K CTOJIO-
HSIKY BBICOKas, a [OCJIe MepeHeCceHHoN 0o-
JIE3HU UMMYHUTET HE POPMUPYETCH.

ITo manueiM BO3, 3a 2013 rog u3 14861
3apEeTUCTPUPOBAHHOTO CydasB y 5476 He-
oHaTtajbHbIN cTONOHSK. B EBporne u Ame-
pHUKE YacTOTa BCTPEUYAEMOCTH 3TOH 0o0J1e3-
HU HEBEJIMKA, BaKIIMHA MIPOTUB CTOJIOHSAKA
BXOJIUT B 00s3aTeNbHBIA KalleHJaph IMpH-
BUBOK B OOJIBIIMHCTBE PAa3BUTHIX CTpaH.
OTtka3 pomuTenell OT BaKIMHALUU CO3/a-
€T peaJibHyl0 yrpo3y JUIsl *KM3HU UX Ma-
aela. Benb eanHCTBEHHAs Mepa JeueHUs
3a00JyieBaHusl, €CIM OHO HAayajaoCh, — Kak
MOXXHO OBICTpee BBECTH AHTHCTOJIOHSY-
HYIO CBIBOPOTKY. /[eno B TOM, 4TO BBIpa-
OaTpIBaeMble KJIOCTPUIHEN TOKCHUHBI MO-
r'yT ObITh MHAKTUBHUPOBAHbI (HEHTpaIu3o-
BaHbl) CBIBOPOTKON TOJIBKO J0 TEX MOP, MO-
Ka OHU HE IEpellId B CBSI3aHHYI0 (opMy
Y HE NMPOHUKIIM B HEPBHYIO CUCTEMY. DTOT
IIEpUOJ OTPAaHUYNBAETCS 2-3 CyTKaMH, I0-
ClJie 4Yero JICUeHUE 3HAYUTENIbHO 3aTpyaHs-
€TCs, @ PUCK OCJIOKHEHUW — ITOBBIIIAECTCS.
[Ipy oTCyTCTBUM J€UEHHUS JIETAIBHBIN HC-
XOJ1 OT CTOJIOHSIKA HACTYNAET B NOAABIISIO-

meM OOJILIIIMHCTBE CJIydyacB, 4Jali€ BCETO
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MPUYNHON SIBJISIETCS TMapajud JbIXaTelb-
HOM MYCKyJIaTyphl U yaymse. M naxe npu
CBOEBPEMEHHOM JICUEHUU OYEHb BBICOKA
BEPOATHOCTH PA3JIMYHbIX OCIOKHEHUH, Ta-
KHX KaK MMHEBMOHHMS, TIEPEIIOMBI KOCTEH,
pa3pbIBbI MbIII, [1, 2].

[Ipu mnpaBuUIbHOM, B3BEHICHHOM TIOJ-
X0/l BaKIUHAIMS MOXeT yOepeub Ha-
CeJIeHUE OT pHCKa 3a00JIeTh XOTS U PEel-
KHM, HO CMEpTEJIbHO ONacHbIM 3a0ojeBa-
Huem. Jlereir B PK BakuuHupyror ¢ 2-me-
CSTYHOTO BO3pacTa KOMIUIEKCHBIMU BaKI[H-
HaMU, BKJIIOYAIOUIUMH MPOTUBOCTOIOHSY-
HBII, TPOTUBOAUDTEPUITHBIN U IPOTUBOKO-
KJIFOIIHBIA KOMTIOHEHTHI. [{1s1 hopmupoBa-
HUS HEBOCIIPUUMYHUBOCTH K CTOJIOHSKY, CO-
racHo pekomeHaanusM BO3, Hy»HO TIpo-
BECTH IMOJHBINA KypC BaKIIMHAIIMH, BKJIFOYA-
romuii 6 mporeayp. OObIYHO TEpBHIE TPU
TIEPBUYHBIC J103bI BBOJSIT B MEPUOJ C 2 Me-
CSILIEB 710 TO/Ia, 3aTeM TpH OycTepHbIe (10-
TIOJIHUTEIIbHBIE, JUIs 3aKperuieHus: ddek-
Ta) MmocieaoBarensHo B 1,5 roga, B 6 JeT u
16, a manee ¢ uatepsaigom B 10 set 10 cra-
pPOCTH.

Ho B3pociibie yacTo npeHedperaror npu-
BHUBKaMHM JUIsl ce0sl, @ HEKOTOPbIE PUCKYIOT
U 37I0pOBBEM JI€TeH, OTKa3bIBasCh OT ILja-
HOBBIX NMPUBHBOK. [4,5]

Tax, nanpumep, B CHIA B mnocnen-
Hee BpeMs y MalUeHTOB ¢ TPaBMOIi, KOTO-
pBIM B JIETCTBE Oblja IMPOBEJEHA NEepBUY-
Hasg WMMYHHU3AIMs, CMEPTEIbHBIX Clyda-
€B, CBS3aHHBIX CO CTOJIOHSKOM He HaOJIro-
nanock. Ho eme B siHBape 2008 roma —
mapte 2014 rona coobmianocs o 21 cronb-
HSKE — IATh U3 KOTOPBIX ymepiu. [lanmen-
ThI OBUTH B3POCIBIMU B Bo3pacte oT 21 10

89 et (oHM He OBbUIM PEBAKIIMHUPOBAHbI

WU BOOOIIIE HE MOJIy4aJId MTPOTUBOCTOIO-
HSTYHBIA aHATOKCHUH), TIPU 9TOM BCEM ObLIa
OKa3aHa MEIUIIMHCKAas TOMOIIb MPOTHBO-
CTOJIOHAYHOW CHIBOPOTKOW HAa MOMEHT 00-
pamienus, [3].

B IlaBnomape 3a mnepBoe MOJyrogue
2018 romga ObuT 3apUKCHpPOBAH ONMH CITy-
yailf cronOHsika (paHee Obul 1 ciydail B
2016 r). Myxuune crapime 30 Jyet, ¢ yTpa
KAJIOBAaBIIEMYCsl Ha OOJIE3HEHHBIE CIIa3-
MBI MBI IIEM W TYJIOBHUINA, MOCIE
71a00paTOPHO-UHCTPYMEHTAIBHOIO 00cIe-
noBaHMs OBUIO HAa3HAUYEHO HEBPOJIOTHYE-
CKOE JIeYeHUE B THEBHOM cTanuonape. On-
HaKO K Beuepy OOJbHOMY CTaJIO XyXKe: MbI-
[ICYHBIC TMOTATUBAHUS yCHUJIMIIUCH, TTOSIBH-
JIOCh TIOBBIIIEHHOE ITOTOOT/IEIIEHUE, Cia-
00CTh, €ro TOCIUTAIU3UPOBAIN B CTAIHO-
Hap. [Ipu ocMoTpe MpOsSBUIICS TPU3M XKe-
BaTEJILHBIX MBIIII] C 3aTPYAHEHUEM TJIOTa-
HUS, capJJOHUYECKas yiIbpIOKa, Bce Ha (hoHe
temreparypsl Tena 36.5°C, B mojgHOM co-
3HaHuMU. B panpHeieM HapoCiIo TOHUYE-
CKOE HaIpsHKEHUE MBI 3a/IHEH TOBEpX-
HOCTH IlIeW, NepeaHeil OprolHON CTeH-
K{, PUTHIHOCTH 3aThUTOYHBIX MBIIII], TO-
JIOBa 3allpOKMHYTa Ha3aJ ¢ OMOpPOH Ha 3a-
TBUIOK (omucToToHyc). M3 aHamHe3a BbI-
SICHWJIOCh, YTO 3 HEAeNW Ha3aja ObUIo Ha-
PYIICHHE TEIOCTHOCTH KOKHBIX TIOKPOBOB
MAJIBLIEB MPABOM KUCTH, 32 MEIULIMHCKOMN
MTOMOIIBI0 MY>KYMHA HE OOparmaics, paHy,
He 00palaThiBasi, 3a0MHTOBAJI, B JaJIbHEH-
[IeM OHa 3aTsHyjach. [[puBUBKH mOITyYan
B JleTcTBe, nociueauue 10-15 ner He mpu-
BUBAJICA. YUHUTHIBas KIMHUKY U TSHKECTh
COCTOSIHUSI, 0OJTLHOMY OBLJT BHICTABIICH JIU-
aruo3 — cronOHsK. [IpoBemeHbI COOTBET-

CTBYIOIIIHUEC J'ICLIG6HO-I[I/IaFHOCTI/I‘I€CKI/I€
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MEpONpUATHs (BBEIH IMPOTHBOCTOIOHSIY-
HYIO CBIBOPOTKY, TAaK)K€ OH TIOJyYWJI aH-
TUOMOTHKH, TPOTUBOCYIOPOKHBIE U APY-
T'YI0 CHMIITOMAaTHYECKYO Tepanuio). B au-
HAMHKE COCTOSIHHE YIydmmioch. JKamoO
He OBUIO, JBM)KCHUS OBLTM HE OrpaHude-
HBI, MBIIICYHBIA TOHYC B HOpME, IO Opra-
HaM 0e3 ocioKHeHnil. EquHCcTBEHHBIM Ha-
MTOMHHAHHUEM O CMEPTEIIbHOM 00JIe3HH ObI-
710 JTabopaToOpHOE TOATBEPXKJICHHUE: OHO-
jormyeckas mpoba Ha Mbimax. buomare-
puai (KpoBb 0OJILHOTO) OBLT BBEJICH B Oe-
JPO 3aJHEW JIAIKH MBIIIaM B JIByX Pa3HbBIX
rapax, MpuyeM BTOPOW Mape MbIIIEH BBe-
JM ¥ IPOTHBOCTOJIOHSIYHYIO CBIBOPOTKY. B
pe3ynbTare y)e Ha BTOPOH JeHb HaOIro/e-
HUS Yy TIEPBOM Tapbl MBIIICH MEPCTh ObLTA
B3bEPOIIICHA, OSBUIACH PUTHIHOCTH XBO-
cta (XBOCT TpyOO¥i), MOTIMBOCTD, yUAIICH-
HOE JIbIXaHWe, a Ha TPETHH JIeHh OHU IO-
rHOJIM B XapaKTepHOU Ui CTOJOHSKA TMO-

3¢ (MepeaHue JIAMKHU TO/KAThI, 3aIHUE BBI-

TAHYTHI). BTOopas mapa Bepkmiia, Bena cebs
HOpMAaJIbHO, [pucl].

O030p 3aperuCTPUPOBAHHBIX CIydacB
CTOJIOHSIKA TOKA3bIBAET, YTO HEBO3MOXKHO
KITMHUYECCKU OIPEICIIUTh, KAaKHe PAHbI SIB-
JITFOTCSL CTOJIOHSYHBIMH, TTOCKOJIBKY CTOJIO-
HSIK MOYKET BO3HHMKATh ITOCJIC HE3HAYUTEIIb-
HBIX, Ka3aJI0Ch ObI, 0€300MIHBIX TTOBPEXK-
JICHUH, HO PEJIKO BCTPEUYACTCS TIOCIIE CHITh-
HO 3arpsi3HEHHBIX PaH.

TakuM 00pa3oM, XOTsI CTOJIOHSK BCTpe-
9aeTcsl PEAKO, HO ITO OINACHOE IS JKH3-
HU 3a00JIeBaHUE, M €T0 MOXKHO TPE0TBpa-
TiTh. KajeHmapp UMMyHH3AIMH JIOJDKEH
OBITh 3aBEPIICH KaK MOXHO CKopee IS
JIUI, HE TOJIYYMBIIUX BCE J03BI OCHOBHO-
ro Kypca BaKIMHAIUH.

[TarueHTHI ¢ paHaMu JTOJKHBI CBOEBPE-
MEHHO TIOJyYUTh ITOCTKOHTAKTHYIO IIpPO-
(UITAKTUKY MPOTUBOCTOIOHSYHBIM UMMY-
HOTJIOOYJTHHOM WJIH CBIBOPOTKOM, OCOOCH-

HO He MoJTy4aBIlKe NepBUYHON UMMYyHH3a-

LUH.
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CronOHAYHBIM aHATOKCHH HYXHO BBO-
TUTH B TOM clly4ae, ecyu npouwio 10 u 60-
Jiee JIET ¢ MOMEHTa Mocie e UIMMYyHH3a-
L[MY, B OCTPOM Ha3HaYeHUH HET HEO0OXOH-
MOCTH, IOCKOJIBKY OH 00€CTIeYMBaeT 3allH-
Ty OT CJIEIYIOIEro MOBPEXIEHUS, a HE OT
HBIHEIIHEN TPABMBI.

VYopapnsgemble HHQEKIUA MOXKHO H

HY>KHO KOHTPOJINPOBATH!
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CmonoHaAK — 6aKYUHOYNPABAEMAA
uHpexkyun

Axoamna
TvipvicKak 8aKyuHacvl MAAKUIACDL, He-
mece knocmpuouu (Clostridium tetani)
MeKeHOelldi co30e-co3 bapavlk dcepoe.
Onviy Odaynapvl Kopuwiazan opmaoa ome

me3imoi, conovikmarn 90°C Oeiiinei mem-
nepamypauvl 2 cazamka Oelin YCmauobl,
KonmezeH Oe3UHDEeKYUNblK 3ammapMmeH
KblcKa mep3imoi ocep emnetidi. byn youk-
sumapnavl (bapavlk dHcepoe) Ko30blpabill
Kayinmi 6o01advi, 01 MemAaHOCHA3ZMUH
wvl2apyaa Kaoiiemmi gecemamuemi mypee
auHanaovl, ome Kyammuvl HEUPOMOKCUH
eH oNiM-dHcimimoi Oipi 601bin MabwiIaobl.
byn moxcun opmanwvix scyiixe sxncyuecinoe
medicelimin Heupomeouamopiapobl Oy2am-
maiiovl, OyIUbIKem KepHeyi MeH Ky pblICyblH,
AHCAUBLI2AH CIPECNeHiy MUnmixK CUMNMOM-
0apwlH myowbipaowl.

Tyuinoi cozoep: Ilasnooap, cipecneniy

JHceKenieeer icin manoay, acKblH2aH UH@eK-
Yusi, anOblH-alIaAMbIH 8AKYUHA.

Stolbnyak — vaktsinoupravlyayemaya

infektsiya

Summary
Tetanus  bacillus, or clostridium
(Clostridium  tetani)  lives  literally

everywhere. Its disputes are very stable
in the environment, so they can withstand
temperaturesup to 90°Cforupto2 hours, the
short-term exposure to many disinfectants
also does not have the expected effect. This
ubiquitous (ubiquitous) pathogen becomes
dangerous, turning into a vegetative form
capable of producing tetanospasmin, an
extremely powerful neurotoxin which is
one of the most deadly. This toxin blocks
inhibitory neurotransmitters in the central
nervous system, causes muscle tension
and cramps, the typical symptoms of
generalized tetanus.

Key words: Pavlodar, analysis of the
sporadic case of tetanus, lethal infection,
preventable vaccination.
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MPHTMU: 65.41.31

INPUMEHEHMUE APOXXKEBBIX KYJIBTYP
B IUIIEBOX TPOMBINIJIEHHOCTH

A.K. Caopipxan, C.C. Anyap6exkoBa
TOO «Kazaxckuil HAYYHO-UCCIE008AMENbCKULL UHCIUMYM nepepadbomxu
CeNbCKOX03AUCMBEHHOU NpooyKyuuy 2. Acmana, Kazaxcman

Annomauyus

Hannas paboma Hecem o3HaKomumenb-
HbLLL Xapakmep no NPUMEHEHUIO OPOHCIHCe-
8bIX KYIbMYP 6 PA3HLIX OMPACIAX nulye-
80U NPOMbIULIEHHOCMU: XleboneKkaphbie,
KOHOUmepcKue, NUBOBAPEHHblE — NPOU3-
soocmea. Tax e ucnonv3yiom 0poiCHCU
8 BUHOOENUU U 8 MOTOYHOM NPOU3BOOCHIEE.
Jlpoorcoicu 6 cpasnenuu ¢ 1006biMU Opyeu-
MU MUKPOOP2AHUZMAMU UCpalom Haubosee
3HAUUMENILHYIO POb 8 NUWEBOU NPOMbILUL-
JEHHOCU 8Cle0CmBUe c8oeli cnocobHoCmu
npespawams caxap 8 CRUpm u yeaeKUcavlil
2as, m.e. 8bl3b186aMb NPOYecc OPOIHCEHUS.
Hamu, 6 nabopamopuu muxpobuonocuu u
OuUomexHoi02UU NPo8ooAmMcs pabomul no
UBBICKAHUIO NEPCREeKMUBHBIX O/ Ouomex-
HOJLO2UYECKO20 NPOU3B00CMBA  KYIbMyp
opoorcoicell. /s Hauana copaxrcusanus Ho-
8020 cybcmpama ucnoib308anucs oCmam-
Ku cmapou 3axkeacku. B pesyromame cmo-
JEMUAMU  NPOUCXOO0UNA CeNeKYUsi OPOodic-
Jrcell, U hopmuposanucy Hosvle PuzuoIo-
eudecKue pacsl OpoAcHcell, He 8Cmpedaro-
wuecs 6 npupooe, MHo2ue U3 KOmopbslx u3-
HA4anbHo ObLIU ONUCAHBL KAK OMOeNbHble
8UObL.

Knrouesvie cnosa: opoorcorcu, wmamm,
nuujesas NPOMbIULIEHHOCHb.

C naBHHUX BpeMEH JPOXIKU UCTIONb3YIOT
B 3aKBacKax Ui IOJy4yeHus xjeba U Kuc-
JIOMOJIOYHBIX IPOAYKTOB, IPU U3TOTOBIIE-
HUH IIMBA, CUJIPAa, BUHOTPAIHBIX U ATOJHBIX

BHH, CITMPTA U KPCIIKHUX HAIIUTKOB. Tak xe

U3 JPOXOKEH MoJTydaroT JIUMKUbI U TIoJIHca-
Xapuibl, OEJKM ¥ MHOTOATOMHBIE CITUPTHI,
OpraHUYeCKHUE KUCJIOThI, BATAMHUHBI U (Pep-
MeHTHI [1].

Jlist Hawana cOpaxuBaHUsS HOBOTO CyO-
CTpaTa HCHOJb30BAJIMCh OCTAaTKU CTapon
3aKBacku. B pe3ynbrare CTONETHSIMHU MpO-
UCXOJWIIa CEJEeKIUs JAPOAOKeH, U Qopmu-
POBAJIUCH HOBBIE (U3MOJIOTUYECKUE PACHI
JpOKKell, He BCTpevaroluecs B IPHUPO-
1€, MHOTHE U3 KOTOPBIX M3HAYAJIBLHO OBLIN
OTHMCaHBI KaK OT/IETbHBIC BUIBI [2].

B nagane XIX B. ObutH BRICKa3aHbI IPEI-
MIOJIO’KEHUSI, YTO 32 CHMPTOBOE OpOKEHHE,
BBI3BIBAEMOE 3aKBAaCKaMH, OTBETCTBCHHBI
MIPUCYTCTBYIOIINE B HUX JIPOXKKH, YBUJICH-
Hble Buepsble B 1680 1. Autonu Ban Jle-
BEHT'YKOM. DTH JPOAOKH ObUIM OMMCAHBI B
1837 1. MeiieHOM, KOTOPBIN J1ajl UM Ha3Ba-
Hue Saccharomyces. B 1881 rony garckuii
y4eHbI OMuiap XpucTHaH XaHCEH BblJe-
JIUJ1 YUCTYIO KYJIBTYpy Apoxoked, a B 1883
rojly BIIEPBBIE HCIIOJIb30BaJ €€ JJIs IMOJy-
YEHUs TTMBA BMECTO HECTAOMIIbHBIX 3aKBa-
cok. B xonne XIX B. npu ero yyactuu cos-
JaeTcs mnepBasi KiaccuuKanus JposxKei,
B Hayase XX B. MOSBIIAKOTCS ONPEAEIUTE-
T ¥ KOJUICKITUU JPOXIKEBBIX KynbTyp. K
koHIly XIX B. ObUIO yCTaHOBJIEHO, UTO Ca-

XapOMUIICThI, BRIACICHHBIC U3 PA3JIMYHBIX
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3aKBACOK W PA3JIMYHBIX COPTOB BUHA U TH-
Ba, pasiauyalTcid 1o (U3HOIOTHYECKUM
CBOMCTBaM, B YaCTHOCTH II0 CIIOCOOHOCTH
K cOpa)KMBaHUIO pa3IMUHBIX caxapos [3].

B nanbHelimem Ha oOCHOBaHUU (uU-
3MOJIOTUYECKUX Pa3Inyuil  OBLIO  OIH-
CaHO HECKOJBKO JIECSATKOB BHJIIOB pO-
na Saccharomyces. B mocnemnune rompl
METO/IaMU  MOJICKYJISIDHOM ¥ TeHeTHde-
CKOM TaKCOHOMHH IOKa3aHO, 4YTO OOIIb-
[IMHCTBO ATHX «BHUAOB)» DPEAIBHO TIpea-
CTaBISIIOT CO0OM pa3nuyHbie (U3HOTIOTH-
YeCKHUEe pachbl HECKOJIbKUX ONM3KUX Ouno-
JIOTHYECKUX BHUJOB, TJIABHBIM 00pa3oM
Saccharomyces cerevisiae. IT0 Takue «BU-
IbI», KaK, Hanpumep, Saccharomyces vini,
Saccharomycesellipsoides, Saccharomyces
oviformis, Saccharomyces cheresiensis,
Saccharomyces chevalieri u gecsatku npy-
I'MX, KOTOpPBIE ceiyac MEepeBe/ICHbl B pa3-
psia cMHOHUMOB Saccharomyces cerevisiae
[4].

B mmupe HacumThIBaeTcs OOJBIIE TON-
TOPBI THICSYU PA3HOBUAHOCTEH IPOXIKEH.
Ho B muTaHuu HCHONB3YIOTCS TOJBKO Ye-
ThIpE W3 HUX: BUHHBIC, NMHUBHBIE, MOJOY-
Hble, XJeOoneKapHble IpOoXiKU. Xieborme-
KapHbIC JPOXO KU HCIIONB3YIOTCS JIJISl BBI-
MEYKN XJICOOOYIOUHBIX W3MIETUH, IMBIIIHO-
ro xyeba. IIuBHBIE TPOXOKH COIEpPKATCS
TOJIBKO B KMBOM IHUBE. A BHHHBIC JIPOXK-
KM MOYKHO BCTPETHUTb TOJIBKO B BHJIE HAJIE-
Ta Ha IPO3/AbSIX BUHOTPA/Ia, @ B CAMOM BHHE
uX HeT. MOJIOYHBIC JPOXOKHA BCTPEUAIOTCS
BO BCEX KHCIIOMOJIOYHBIX MPOIYKTaxX, KO-
TOpBIE MTPUTOTOBJICHBI HA HATYPaJbHOU 3a-

KBacke [5].

Bunonenune, nmuBoBapeHnue, xieborme-
KapHs U MOJIOYHOE NPOMU3BOJICTBO SIBIIS-
I0TCS [JIABHBIMHM COCTAaBJISIOIIMMU IHIIE-
BOM ITPOMBIIUIEHHOCTH BO BCeM Mupe. Tak
KaK JPOXOKU HETOCPEICTBEHHO HCIOJb3Y-
IOTCS BO BCEX 3TUX OTPACIAX, TO U3YyUCHHE
WX CBOMCTB M crIOCOOBI 2(h(PEKTUBHOTO HC-
MIOJIb30BAaHUSl OCTAETCsl aKTyalbHBIM BO-
IIPOCOM BO BCeM MHupe. Tak, Ha MpoTsKe-
HUU MHOTUX JIET BEAYTCS MHOTOYUCIICHHBIE
MCCIJIEIOBAHMSI TI0 3TUM BOIPOCaM, B 4acT-
HOCTH BEAYTCS UCCJEIOBAHUS MO YIyulle-
HUIO JKU3HECTIOCOOHOCTU MPOU3BOICTBEH-
HO Ba)KHBIX LITAMMOB JIPOXOKEH, U3ydaroT-
sl UX JIAKTOYTUIIM3UPYIOLIUE CBOWCTBA, UX
Oorarblif OEJIKOBBIN COCTaB U T.1I.

JpOXoKH O4€Hb IIUPOKO pACIIPOCTpaHe-
HbI B KHUCJIOMOJIOUHBIX MTPOAYKTAaX U MOTYT
ObITH OOHAPYKEHBI TIOYTH B JIFOOOM 00pa3-
1Ie IPOIYKTa, IPUTOTOBJICHHOIO Ha €cTe-
CTBEHHBIX 3aKBackax. OJHAKO JPOXOKU
Pa3BHUBAIOTCSl MEJUIEHHEE, YEM MOJIOYHO-
KHCTIbIE OaKTepuu, MOITOMY B IPOAYKTAX
OHU OOHAPY’KHUBAIOTCS B MEHbIIIEM KOJINYe-
CTBE, YeM MOJIOUHOKHCJIbIE OakTepun [6].
YyenbiMi BakMHCKOTO TOCYIapCTBEHHO-
ro yHHUBEpCUTETa ObUIO M3yY€HO KoJinye-
CTBEHHOE COOTHOUIEHHE MOJOYHOKHCIIBIX
OaxTepuil U IPOAOKEN B UCCIIETYyEMbIX MPO-
nykrax. B pe3ynbrare OblIO MMOKa3aHO, YTO
BO BCEX CIlIyyasiX MOJIOYHOKHUCIBIX OakTe-
pHUil B IPOCTOKBAIIIE COAEPKUTCS OOIbIIIE,
4eM JPOXKKEBBIX MHUKPOOPIraHu3MoB [7].
Ho MHoroumcieHHble pe3ynbTaTbl Hcce-
JIOBaHUH, MOKa3aja, 4TO APOXKKH B acco-
LUAIUU C MOJIOYHOKHUCIIBIMU OaKTepHUIMHU

UMEIOT 0oJiee BBICOKYI0 OMOXMMHYECKYIO
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AKTUBHOCTH, YeM B MOHOKYJIBTYPE, MTOITO-
MY B MUIIEBOW MPOMBIIIJIEHHOCTH OHU HC-
MOJIB3YIOTCSl B KOHCOpIMyme [8].

Ponb npoxokeit B mpoU3BOACTBE KUCIIO-
MOJIOYHBIX TMPOTYKTOB U MOJOYHBIX KOH-
CEpPBOB HCKIIIOYUTEIIBHO Benuka. OOBIYHO
UX paccMaTpHUBalOT IIaBHBIM 00pa3oM Kak
BO3OyuTeNel cnuproBoro Opoxenus. Ho
9Ta (QyHKINSA, I0-BUTUMOMY, HE OCHOBHAS.
KynbTypsl 1poikell akTUBU3UPYIOT PA3BU-
THE€ MOJIOYHOKHUCJIBIX OaKTepuid, BUTAMH-
HUBUPYIOT TPOAYKTHI. [[poxoku, cOpaku-
Baloll[Me JIAKTO3y W Jpyrue caxapa, CIo-
coOHBI BBIpa0aThIBaTh AHTUOMOTHYECKHUE
BEIIECTBA, AKTUBHbIE MIPOTUB TyOepKyIe3-
HBIX TAJIOUeK W JAPYrux OakTepuil, B TOM
YUCJIe U KUIIECUHBIX TaJlovek [9].

Hcnonb3oBanne Apoxokeld B NMUIIEBON
IIPOMBILIJIEHHOCTH OOYCIJIaBIIMBAETCS TEM,
YTO UCHOIb3YIOTCSl IEHIEBOE ChIPhE IS UX
nosrydeHus. B xoHne XX Beka IpOU3BOJI-
CTBO JPOXKEBBIX MPOAYKTOB pacCIINpH-
JIOCh B pe3ysbTaTe BHEAPEHUS] HOBBIX IIPO-
IYIICHTOB IICHHBIX BEIIECTB NMPHU KYJIBTH-
BHPOBAHUHU MX HA JIEHICBOM ChIPbE — yTIIe-
BOJIOPOJIaX, METAHOJIE, ITAHOJIE, Ha TUAPO-
nu3aTax Topda U IpeBECUHBI, HA OTXOJaxX
cenbcKoro xo3sicTna [10].

N3BecTHBI TEXHOJOTUU BBHIPAIIMBAHUS
OoraTtoii OenkamMu Gmomacchl xjebornekap-
HBIX JIpoxckel Saccharomyces cerevisiae
Ha MPOCTHIX CHHTETHYECKUX cpeaax (Ha-
IIpUMeEp, Ha STUIIOBOM CIIUPTE MUKPOOHOTO
WU XUMHYECKOTO TTporcxoxacHus) [11].

Bunonenne. B ocHOBe mosryyeHHs! BU-
Ha JISKUT cOpakuBaHUE QPPYKTO3bI U IIIIO-

KO3bl BHHOTPAJHOIO COKa C 00pa3oBaHU-

eM 3TiioBoro crnupra. CoOpaHHbBIN BUHO-
rpaa 4aBAT W IOJYYAalOT TaK HA3bIBACMOC
BUHOTPAJHOE CyCJIO, WM MYCT, B KOTOPOM
conepxutcs 10-25% caxapa. Ilpu npous-
BOJCTBC KpaCHOI'0 BUHA KOKHIIa U KOCTOY-
KM BUHOTpajJa OCTAIOTCSI B COKE B Teye-
HUE BCero mporecca OpoxKeHHs, Toraa Kak
I IPUTOTOBJICHU A OeJIbIX BUH HX yaajia-
0T 110CJI€ pa3faBlIMBaHUs SITOJ U COpaxu-
BAETCsl TOJIBKO COK. B TpaguumoHHbIX IPO-
1eccax IPUrOTOBJIEHUS BHHA COpa)xuBa-
HUE MYyCTa BEJIETCS C MOMOLIBIO JPOXKKEH,
IIPUCYTCTBYIOIIMX Ha BuHOrpaze. Ilpm
3TOM B OpOXKEHUU Y4YacCTBYET MHOXECTBO
BHUJIOB JPOXIKEN, CMEHSAIOIIUX APYT APYra,
takie kak Hanseniaspora, Brettanomyces,
Saccharomyces. B coBpemeHHOM BUHO-
JeNuu Ui cOpa’kuBaHUS B OCHOBHOM HC-
MOJIB3YIOT YUCTBIC KYJIBTYPhI CIICHHAJIbHBIX
pac caxapomuueroB. [lpu 3Tom «Iukue»
JPOKKU CHayasla yoOuBaroT, IPOITyCKas ye-
pe3 MycT AByokHCh cephl. [locie okoHua-
HUs OPOXKEHHSI MOJIOJIO€ BUHO HEOOX0IUMO
OCBETJIUTh U J1aTh €My CO3pEeTh. DTH IMpPO-
LIECChI /Il BBICOKOKAYE€CTBEHHBIX BUH MO-
I'yT 3aHUMaTh HECKOJBKO JIeT. B mponecce
CO3pEeBaHUs BUHA IIPOUCXOAUT POCT OaKTe-
pUii, KOTOpBIE YAAISIOT U3 HEro s0JI0YHYI0
KHCJIOTY, a TAaKXKe pa3jiMuHble OMOXUMUYe-
CKHE€ U3MEHEHU, KOTOPBIE YIyYIIaroT BKY-
COBBIC KauecTBa BuHa [12].

[Ipu npou3BOACTBE HEKOTOPHIX COPTOB
BHH B KQ4E€CTBC UCXOAHOTO CBhIPbs HCIIOJIb-
3yeTCsl HE BUHOTPAJIHBIA COK, a YK€ IroTO-
BO€ BHHO. Takoe Tak Ha3bIBaeMO€ BTOpUY-
HOE BUHOJIEJINE BKIIIOYAET MHPOILECCHI JI0-

OpaxuBaHusi U MOIU(UKAIIMA BUH C HC-
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IIOJIb30BAHUEM CIELHUAJIBHBIX Pac JIpOXK-
xeil. K Hambosiee M3BECTHBIM MPOAYKTAM
BTOPUYHOTO BHUHOAEIUS OTHOCATCS IIaM-
rmaHckue BuHa [13].

JpoxKu BHOCAT B IPOU3BOJICTBO BHUHA
IIBOMHOM BKJIaJ: OHU OTBETCTBEHHBI 3a 00-
pa30BaHME ITaHOJIA B HAIIUTKE, a TAKXKE 3a
HAaKOIUICHHE B HEM MHOXECTBA COEIMHE-
HUMW, OT KOTOPBIX 3aBHCHUT €r0 BKYC M apo-
MaT. Takue coequHeHusT Ha3bIBAOTCS Opra-
HojenTHueckumu. Yactb U3 HUX 00pa3zy-
€TCsl HEMOCPEACTBEHHO B X0J€ OpOXKEHMUS,
YacTh - NMPU XUMHUUYECKUX TPEBPAIICHUSIX
KOMIIOHEHTOB BHHA B XOJI€ €T0 CO3PEBAHMUS.
B BuHax oOHapy»eHbI COTHH OpraHoJjemn-
THYECKUX COEOUHEHHI. MHOrMe u3 HHUX
MPUCYTCTBYIOT B OUYE€Hb MaJbIX KOJUYE-
CTBax W C TPYIOM MOITAIOTCS UIACHTU(DU-
Kauuu. Elne cliokHee ONpeneNuTh BKIIAJ
BCEX ITUX COCIMHEHUN B OKOHYATEJIbHBIN
OyKeT BMHA, MOCKOJIbKY JJI1 Ka)XJO0ro Be-
IIECTBA XAapaKTepHA CBOsSI KOHIEHTpaLus,
IIPY KOTOPOM €r0 MPUCYTCTBUE MOXKHO YJIO-
BHTH C MIOMOIIBIO 0OOHSHHMS (TaK Ha3bIBae-
MBI TOpPOT 3amaxa).

[InBoBapenue. TexHONOrus NPUTOTOB-
JIEHUs MMBA BKJIFOYAET HECKOJIBKO 3TAIOB.
[TrBO POU3BOIAT U3 3€pHA, KOTOPOE B OT-
JU4YUe OT BHHOIPAJa COJIEPKUT B OCHOB-
HOM Kpaxmall, INIOXO yCBauBaE€MBbIN JIPOK-
xamu. [loaTomy mnepen cOpaxuBaHueM
3TOT KpaxMasl He00X0IUMO 0CaxapuTh (IH-
nponu3oBath) [14]. TpamunuoHHo B pas-
JIMYHBIX CTpaHax Uil MPOU3BOJCTBA IU-
Ba MCIOJIb30BAI Pa3JINYHbIC BUBI 3€PHO-
BbIX: B EBporne — ssumens, B A3um — puc, B

Awmepuke — KyKypy3y. lIpu ocaxapuBanun

SSTUMEHSI OOBIYHO TOJB3YIOTCS aMuiiasa-
MH CaMOT0 STYMEHS, KOTOpbIE 00pa3yroTcs
B OOJIBIIIOM KOJIMYECTBE MPH MPOPACTAHHH
3epHa. [yt THIpoM3a pucoBOTO Kpaxmasna
Ha BocToke TpauIImOHHO HCTIONB3YIOT He-
KOTOPBIC IIITAMMBI MHIICITHATBHBIX TPHOOB
(Mucor, Aspergillus) [15]. Ilpopocmmii u
BBICYLICHHBI SYMEHb (TaK Ha3bIBa€MbIi
COJIONI) 3aTe€M BBICYIIMBAIOT B meuu. [Ipu
3TOM B pe3ysbTaTe KapaMeln3aluu caxa-
pPOB 00pa3yroTCs OKpalleHHBIE COCTUHE-
HUSI, KOTOPBIC TIPHUJIAIOT ITUBY XaPaKTCPHBIH
1BET. BBICYIIEHHBIN CONO pa3MaJIbIBAIOT,
CMEIIUBAIOT C BOJIOH 1 BapsT, B pe3yJIbTarTe
Yero MojydaeTcs TaK Ha3bIBAEMOE ITHBHOE
cycio. B pesynbrare Bcex 3THX MPOIECCOB
94acTh KpaxMaja MCXOTHOTO 3epHa THUAPO-
JU3YeTCs JI0 MaJIBTO3BI, TIIFOKO3BI U APYTUX
caxapos, JIpyTas 4acTh, PpaKIHsl TeKCTPH-
HOB, HE pacIIEIUIETCS U IOATOMY HE YTH-
TU3UPYETCS IPOXIKAMH U OCTaeTcs 0e3 h3-
MEHEHUW B TEYEHUE BCETO MOCIEIYIOIIETO
nporecca Opoxxenusi. KonnenTpamnus aek-
CTPUHOB OOYCIJIOBIIMBAET IUIOTHOCTh MUBA
(cBetnoe/remuoe). Ilocne ocaxapuBaHus
3¢pHO BBICYIIMBAIOT, Pa3MaJIbIBAIOT, KH-
IATAT, QUIBTPYIOT U MOJMYYSHHOE TTHBHOE
CYCJIO COpaXUBAIOT YUCTBIMU KyJIBTypaMU
npoxokert Saccharomyces cerevisiae [16].
B mnumBOBapeHuu pasnMyYarT JaBa TH-
na OpoXKeHHsI: BEpXOBO€ (TEIUIOE) U HU30-
BO€ (XomomHOoe). BhI3bIBaroNme ux ApoikK-
KM PazIIMYalOTCsl PSIIOM CBOMCTB M pa-
HEe pacCMaTpUBAINCh KaK Pa3InIHBIC BH-
IIbI: BEPXOBBIE S. cerevisiae U HHU30BOE
S. carlsbergensis [17]. dpoxxu HU30BO-

ro OpoxxeHus: (QyHKIUOHUPYIOT MPU TEM-
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neparype 6-10°C, B To BpeMsi KaK BepXo-
Boe Opoxxenue mporekaet npu 14-25 °C. B
KOHIIE OpO’KEHUSI HU30BBIE APOAOKHU OCea-
10T Ha JIHO cocyJia, o0pa3ys IJIOTHBIN oca-
JIOK, a BEPXOBBIC IPOXKH BCIUIBIBAIOT HA
MOBEPXHOCTh, 00pa3ysi TaKk Ha3bIBAEMYIO
«marnky». [logpeM Ipoxokel BEpXOBOTO
OpOKEHHsI Ha TOBEPXHOCTh OOYCIIOBIICH
0oJiee MHTCHCUBHBIM OpOXKEHHEM, TIPH KO-
TOPOM 00pa3yloTCs My3bIPbKH YITIEKUCIIO-
0 Ta3a, MOJHIUMAIOINE IPOKIKEBBIE KIIET-
ku [18].

BaxxHoe TEXHOJIIOrM4YECKOE CBOMCTBO
IPOXOKEH, HCIOIB3YyeMBbIX B ITHBOBape-
HUM — TaK Ha3bIBaeMasl (PIOKKYIISAIIUOHHAS
crocoOHOCTh. DNOKKYNALMA — CIMUIAHKE
KJIETOK JPyr C APYTOM Ha 3aKIIOYHTENb-
HBIX CTaJIUAX OpOXKCHHUS, B PE3yJIbTaTe de-
ro o0pa3yroTcs XJIOMbsi, OBICTPO OCEAaro-
1I1e Ha JHO CoCy/a.

OT (AOKKYIAIMOHHON CIOCOOHOCTH
JPOKIKEW B 3HAYUTEIIBHOM CTETIEHU 3aBU-
CST cTeneHb cOpa’kKMBaHUs CycClla, OCBETIe-
HUE MMBA ¥ KOJIMYECTBO COOPAHHBIX JIPOXK-
el B KoH1le Opokenus [19].

JIns MakCUMaJIbHOTO TIPEBPALLCHUS Ca-
Xapa B 3TaHOJI HEOOXOIMMO, YTOOBI JIPOXK-
KM OCTaBaJHCh CYCICHIUPOBAHHBIMH B
Oponsmieit xuakoctu. C Apyroil CTOPOHBI,
GITOKKYISINS  TPOXKKEHW TOCIE TOTO, Kak
OpOKEeHUE 3aKOHYMIIOCH HITH IOCTHIIO JKe-
JaeMOW CTaJuH, O4eHb olJierdaer yxaase-
HHE JPOXOKEH M3 HanuTka. Jpyrumu ciio-
BaMH, JAPOXOKU JIOJDKHBI (DIOKKYITUPOBATH
TOJILKO Ha OIPEJEJIEHHON cTaauu Oporke-
HUs. XOTsI BAXKHOCTB Tporiecca (QIoKKyJsi-

IOUH B U3TOTOBJICHHNHU AJIKOI'OJIbHBIX HAIIUT-

KOB ObLTa OIleHEHa yXe Oosiee cTa JIeT Ha-
3a], (U3UOJOTMYECKUN MEXaHU3M 3TOTO
sBJIEHUS1 ObUI M3y4YeH JIMIIb B MOCJIEIHUE
JecsaTwieTus. B ciunaHuM KIETOK Yydya-
CTBYIOT IIPUCYTCTBYIOILLME B PacTBOPE MO-
HbI IByXBaJIEGHTHOTO KaJIbLIMs, B3aUMOJIEHi-
CTBYIOLIME C KapOOKCHJIBHBIMU U ¢ocdo-
IMA(UPHBIME TPYIIIAMH Ha TIOBEPXHOCTH
KJIETOYHBIX CTEHOK Jpoxxkeit [20].

Xnebomeuenue. Bce apoxoku, KOTO-
pBI€ HCIIONB3YIOTCS B XJIeOONEYEeHUH, OT-
HocsTCS K Buay Saccharomyces cerevisiae
U MCTOPUYECKU MPOUCXOASAT OT LITAaMMOB
MUBHBIX JIpoxoked. Myka OOBIYHO HOYTH
HE COIEP)KUT CBOOOJHBIX caxapoB, KOTO-
pble MOTYT cOpaxxuBaTbcs Apoxcokamu [21,
22]. B HU3KOCOPTHOW MyKE€ MOTYT IpH-
CYTCTBOBaTh (PEPMEHTHI, PACLICIUISIONINE
Kpaxmall, OJHAKO B BBICOKOOUMIICHHBIX
COpTax MYKH 3TH (P€pMEHTHI pa3pylICHBI,
W 7S 3aKBalllMBaHUSl TeCTa B MYKY IpH-
xomutcst 1o0aBiATh caxap. Ilpu Oposke-
HUU MPOUCXOAUT UHTEHCUBHOE BbIJIETICHHUE
CO,, KoTopas 3aJEpKUBAETCSA B TECTE, 3a-
CTaBJsisl ero nogHuMarbes. O6pasyronuii-
Csl CIUPT yZaJsieTcss B IPOLECCEe BINEUKU
[23, 24].

Panpmie npoxoku Ui XJieOONedeHust
nosry4anu ¢ nuBoBapeH. B xonne XIX B.
pa3Buiach Iiefas oTpacib IO MPOU3BOJI-
CTBY IIPECCOBAHHBIX WJIM CYyXHX IEKaPCKUX
TpoxoKeit [25, 26].

CoBpeMeHHOE TPOU3BOJCTBO IMEKap-
CKUX JPOXOKEH MMEET psAJl CyIeCTBEHHBIX
O0COOEHHOCTEH 0 CPaBHEHUIO C OPOIUIIb-
HOM MpPOMBINUIEHHOCTHI0. OCHOBHAs LENb

TAKOT'O IMPOU3BOJACTBA — IMOITYYCHUEC POK-



BUOJIOTMYECKHNE HAYKHN KA3AXCTAHA Ne2, 2018

JKEMH, KOTOPBIE C BBICOKON CKOPOCTBIO BbIpa-
0aThIBaIOT B TECTE YIJIEKHUCIIBIN a3 3a cYeT
OpOo’KeHHs B aHaYPOOHBIX ycioBusax. OnHa-
KO MPOU3BOAMTH UX HAJ0 MIPU XOPOIIEH as-
paruu, 9ToObl JOOUTHCS OOJBIIETO BBIXO-
na npoxokeBol 6rnomaccsl (3¢ dexr [acte-
pa) [27]. [lomyueHHBbIE OPOAOKH TOJKHBI
HE TOJBbKO 0011a/1aTh BHICOKOW OpOAMIIEHOM
aKTUBHOCTBIO B TE€CTE, HO M XOPOIIO Xpa-
HUTBCS, HE TEPsis CBOMX KAYEeCTB B 3aMO-
POXXEHHOM WJIM BBICYILIEHHOM COCTOSHUU.
[lexapckue ApoXkKu BbIpAIIMBAIOT B 00JIb-
IIMX cocydax IpU MHTEHCHBHOM IepeMe-
mMBaHUM U adparuu. [Ipu aTom nurarens-
Has cpefia, OCHOBOU KOTOPOM OOBIYHO CITy-
KUT MeJacca, MOJAeTCsl MOCTENEHHO WM
nopuusiMu. Eciu 106aBUTH cpazy MHOTO
caxapa, TO MeTabOIM3M JpO}OKEH mepe-
KItounTes Ha OpoauabHblid (3¢ ekt Kpebd-
TpH) U BbIXoA Oromacchl ymeHbiutes. [lo
3aBEpIICHUH pOCTa IPOXIKU KOHLIEHTPH-
pYIOT UeHTpuyrupoBaHueM U QUIBTPY-
101. O6pazyromuiicss Ha (QUIBTPEe 0CaI0K
MOXKHO TpeBpallaTth B OpUKETHI Mpecco-
BaHHBIX JIpoxcked. Cyxue ApOXKKHU IOIy-
YaroT BBICYIIMBAHUEM MACChI B CIIELUalb-
HBIX PaCIbUINTENbHBIX CylIniKax [28, 29].

MosioyHoe Npou3BOACTBO.  poxoku
UTPAIOT B MOJIOYHOW MPOMBIIIEHHOCTH
BaXXHYIO pOJIb, OHU MPUHUMAIOT Y4acTHe
B IIPOM3BOACTBE (DEPMEHTUPOBAHHBIX MO-
JIOYHBIX MPOAYKTOB B KaueCcTBE OMOJIOTH-
YECKHUX AareHTOB, BbI3BIBAIOUINX CIUPTO-
Boe OpokeHue. C JaBHUX BPEMEH C IIOMO-
IIbI0 UX MOJIyYaJId HallMOHAJIbHBIE KHUCIIO-
MOJIOYHBIE HANHUTKHU, KaK KeQup, KyMbIC,

ury0aT, MpOCTOKBAIll, KaTblKk U T.1. B 3THX

MPOAYKTax OHU (popMUPYIOT crienupuye-
CKHUIl BKYC, CHHTE€3UPYIOT BUTAMUHBI, CTHU-
MYJIHAPYIOT POCT MOJIOYHOKHCIIBIX OakTe-
puii [30]. Hanpumep, B 0CHOBE NOIYUYEHUS
HAITUTKOB W3 CBHIBOPOTKH, AlUI0(PHIEHO-
JPOMXOKEBOTO MOJIOKA JIEKUT CIMPTOBOE
Opoxenue. st 3TOrO WMCIONB3YIOT JIaK-
TO30COpaKUBAIOIINE IITAMMBI JPOXKIKEH
[31].

OnHako CcHOCOOHOCTBIO COpakUBaTh
JIAKTO3y C 00pa30BaHUEM CIHPTA U JTHOK-
cuza yriepoaa o0iagaroT > HEMHOTO-
YHCJICHHBIC TPEACTABUTEIN JIPOKIKEBOM
¢dnoper. Cpenu TpeacCTaBUTENCH IPOXK-
XKEeBOH MHKpODIOpHI, CrnocoOHBIX cOpa-
KMBATh JIAKTO3y, HAaHOOJIee YacTO yIIOMH-
HatoTcsl npezacrasurenu pogos Candida u
Kluyveromyces, a cpemu aux — C. kefir,
C. sphaerica, K. marxianus var. marxianus
n K. marxianus var. lactis. B nuteparype
BCTPEYAIOTCS MHOKECTBO JPYTHUX BHUIOB
IPOXOKEH, COpaKMBAIOIIUX JIAKTO3Y, OJ-
HAKO B IOJABIISIONIEM OOJBITMHCTBE OHU
JIUIIb CHHOHUMBI YIIOMSIHYThIX [32].

Baxuelmmmu 1 MOJIOYHOTO XO3SM-
CTBa SIBJISIOTCA JIAKTO30COPa’KUBAIOIINE
Saccharomyces lactis. OHu HCHONB3YIOT-
csl IUIsl TIPUTOTOBJICHUsT Kedupa (U3 KOpo-
BbETO MOJIOKA) M KyMbIca (U3 KOOBLIBETO
Mosoka). M3BecTeH crnoco0 mpou3BoACTBa
KyMBICHOTO TIPOJyKTa Ha OCHOBE MOJIOY-
HOI CBIBOPOTKH C UCTIOJI30BaHHEM JKHUBBIX
KJIETOK Apoxokeit [33].

OTnn4uTenbHOM 0COOEHHOCTBIO JIAKTO-
30yCBaMBAIOLINX JAPOXOKEH, B CPABHEHHH C
APYTUMH MHEKPOOPTaHU3MaMH, yTHIH3UPY-

IOMKUMHA JIAKTO3Y, ABJISACTCA CIIOCOOHOCTH
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pacTu U TPOSIBIATh METaOOIMYECKYIO aK-
TUBHOCTh B JIOCTaTOYHO IITUPOKOM JIHa-
nazone pH (3-6) u temmneparyp (24-34°C)
[34].

Takske HEKOTOpBIE IITAMMBI JIPOKKEH,
Pa3sMHOKAIOMIMECS B MOJIOYHBIX TPOIYK-
Tax, OOJaJal0T AHTOTOHUCTHYECKOH aK-
TUBHOCTBIO TI0 OTHOILIEHHWIO K BO30OyIuTE-
0 TyOepKysie3a, a Takke K HEKOTOPBIM
YCIIOBHO-TIATOTEHHBIM MHUKPOOpPTaHH3MaM
[35].

JIpOXOKH, TIPUCYTCTBYIOIIME B MOJIOY-
HBIX MPOJYKTAX M0 CIIOCOOHOCTH COpaxu-
BaTh JIAKTO3Y, YCJIOBHO TOJIPA3ACISIOT Ha
TpH rpymnsl [36, 37]:

— Jpoxokn, CcOpaXMBaloUue JaKTo-
3y. K HUM OTHOCATCS crmopooOpasyromue
OpoXOKH  BUIIOB  Saccharomyces lactis,
Zygosaccharomyces lactis, Kluyveromyces
fraqilis, Debaryomyces u acnopores-
Hble (HEecmpoopOaas3omue) IPOXKKH BHU-
noB Torulopsis kefir, Torulopsis sphaerica,

Candida pseudotropicalis var. Lactose

U ap.
— Bropyro  rpynmy

criopooOpasyromme

MPEACTABISIOT
TPOXOKH BUJA
Saccharomyces cartilaginosus. Onm He
cOpaKMBaIOIINE JTAKTO3Y, HO (hepMEHTHPY-
I0l[Me MOHOCaxapa, Kak Majbro3a ¢ obpa-
30BaHMEM rasa. Takue IpOKKU Ha3bIBAIOT
«ITMKUMI», TaK KaK OHU B TIPOU3BOJICTBE HE
MPUMEHSIOTCSI, HO MOTYT XOPOIIIO pa3MHO-
KaThCSl B MOJIOKE M MOJIOUYHBIX MPOIYKTax
COBMECTHO C MOJIOYHOKHCIIBIMU OaKTepusi-
MU, PaCIISIUISIONIMMH JaKTO3y Ha TIIFOKO-
3y U TallaKTO3Yy.

— Hpoxoku, He hepMeHTUpYIOLIKE JaK-

TO3y U JIpyrue caxapa, HO BBI3bIBAIOIIUE

ux okuciienue. OHu He 00pasyloT crop u
HE CIIOCOOHBI K CIUPTOBOMY OpoxeHu:o. B
MIEPBYIO OYepe/b K HUM OTHOCATCS IPOXK-
xu popa Candida. OHu pa3BuBarTCA Ha
MMOBEPXHOCTHU KUCIIOMOJIOYHBIX MPOITYKTOB
MIPU UX XPAHCHUH.

Takum 00pa3oM, NPUMEHEHHUE KYJIbTYp
JPOKIKEW C M3BECTHBIMU CBOWCTBAMHU J1a-
€T BO3MOXHOCTb 3(PPEKTUBHEE UCIOIb30-
BaTh UX JICATECIILHOCTh — YKOHOMUYHEE TIe-
pepabarbiBaTh ChIPHE, MOJIyYaTh BBICOKHUMA
BBIXOJl M HaJJIeXkalllee KauecTBO MPOAYK-
unm [38-40].

OOBIYHO TOCNIE JOWKH B CBEXEM MO-
JIOKE HE OTMEYaeTcs pa3MHOXKeHue Oax-
Tepud W APOXOKEH Onaromaps JACUCTBHUIO
TaKUX BEIIECTB, KakK JIakTeHUH | u maxre-
nuH II [41-43].

daza cMmelaHHOW MUKPO(IOpHl Xapak-
TEPU3YETCSI PA3BUTHEM BCEX TPYII MH-
KPOOPTraHW3MOB, HMEIOIIMXCS B MOJIOKE.
K xonIty ¢azel MogouyHOKHCTBIE OaKTepUU
npeo01aiaroT Hal OCTAIbHBIMU MUKPOOP-
TaHU3MaMH.

B cnenyromeit ¢asze Hactynaer pazMHO-
KEHUE B MOJIOKE JPOXOKEH, HO, KaK OTMe-
4aJloch, paHee HUX KOJMYECTBEHHOE CO-
OTHOILIEHWE MEHbIIe, 4YeM JIaKToOalui-
ael. Ho, BcTynast B KOHCOpLMYM € MOJIOU-
HOKHCIIBIMU OAaKTEPHUSIMHU, OHH TOBBIIIAIOT
KHCJIOTOOOPA3yIOIIYI0 aKTHBHOCTh, TaK-
K€ TpU COpakKMBaHWM OJjaromaps TaKuM
CBOMCTBaM JPOXKEH, KaK BBIJCICHUE Ta-
3a U oOpa3oBaHHE CIIUPTA, OHU MPUIAIOT
MOJIOYHOKHUCJIBIM TIPOAYKTaM crenuduye-
CKHMI BKYC M 3arax. OTUM OHU U IEHATCS B

MOJIOYHOM IIPOU3BOACTBE.
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OOBIYHO B MPOU3BOJCTBE 3aKBACKY IS
KHCJIOMOJIOUHBIX TIPOTYKTOB JIENIAIOT U3 ac-
COIIMAIIMN TAaKUX MOJIOYHOKHCIIBIX OaKre-
puil U Ipoxoked, kKak OuduuodaxkTepuu,
MOJIOYHBIA CTpenTOKOKK (S. Lactis), Goi-
rapckas manmouka (L. bulgaricus), amumo-
¢unpHas manouka (L. acidophilus), apoma-
TooOpasyromue 6akrepun (S. diacetylactis,
L. cremoris, S. acetoinicus, S. cremoris) u
Monounbie apoxoku (Torula), cOpakuBaro-
[Me JIAKTO3y W JPYTHe NMPOOHOTHYECKUE
KYJBTYpHI [44].

Vcxonst u3 BbIIIE CKa3aHHOTO, MOXXHO
clenarb BBIBOJM, YTO NPUMEHEHHUE IPOK-
KEeW B pa3IMIHBIX HANPaBICHHSX ITHIIIC-
BOW MPOMBITIZICHHOCTH 3a CYET X OHOTEeX-
HOJIOTHUYECKOTO TOTEHIIMAJIa BBICOKOA(]-
(eKTHBHO, TaK KaK MCIIOJIB3YETCS JIEIIEBOE
CBIpbE JJIS MX TOMy4eHus. Takxe, momyda-
IOT BBICOKMH BBIXOJ M HajJIe)Kallee Kade-
CTBO KOHEYHOH MPOIYKIINH.

B cBsi3M ¢ BBICOKMM OHOTEXHOJIOTHYE-
CKUM TIOTEHIIMAJIOM JPOXKEH HX BCECTO-
POHHMM TIPHMECHCHHEM K HUM HHTEpEeC U
NOTpeOHOCTh HE ocjabeBaeT, U BO BCEX
MHUPOBBIX KOJUICKIUSAX KyJIBTYp MHKPOOD-
TaHU3MOB HAXONATCS Ha XpaHEHUH IITaM-
MBI KyJIBTYP MUKPOOPTaHH3MOB.

B3sB B0 BHUMaHuE BCeE MOJIE3HBIE CBOM-
CTBa IO NMPUMEHEHUIO JPOXIKEBBIX KYIIb-
TYp B TMHIIEBON MPOMBIIUICHHOCTH, HAMU
OBUTM BBIICJTICHBI JPOXOKA M B TOM YHUCIIE
MOJIOYHOKHUCIIbIE OaKTepUHd W3 MOJIOYHO-
KHCIIBIX MPOIYKTOB 3aBojicKoro (35) u no-
MarnrHero npurotoBiaeHus (50), Takxe 6mo-
TOTIOB YEJIOBEKA, C IEJIbI0 CO3MaHus 0e3-

JIAKTO3HBIX KUCJIOMOJIOYHBIX IIPOAYKTOB.

Taxum 00pa3oM, B KOJIEKIIUN UHCTUTY-
Ta Haxonarcs 139 KynbTyp Apokxkei, mo-
Jy4YEeHHBIX B Xoz€ pabOThl HaJ NMPOEKTOM
«TexHonoruss mpousBoAcTBa 0O€3alIaKTo3-

HBIX KHCJIOMOJIOYHBIX ITPOAYKTOB)).
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AwislmKpl KyJ1bmypanapovli mazam
OHOIpiciHOe KO10aHy

Axoamna

byn  orcymvic mamax  enepxocibiniy
OPMYpPNI CananapvblHOa auiblmKbl OaKbLl-
0apvlH KONOaHy OOUbIHUA MAHBICMBIPY
cunamuvlnoa 6onaovl. Hawn nicipy, xow-
oumepiik, cvipa nicipy eHoipici. Conoaii-
ak, wapan xicacay Houe cym OHOIpiciHOe
awbimkel nauoanany. Aublmisbl Ke3 Kej-
2en backa MUKpoopeanuzmMoepmer cablc-
Mblp2anoda, KaHm NeH KOMIPKbIUKBLL 2d-
3bIHA AUHANObIPY, SI2HU AUILINY NPOYECiH
myavizy Kabiemi candapvlHan mamax
OHEepKOCiOiHOe Maubl30bl POl amKapaobi.
bi3, Muxpobuonozus oncone Ouomexrono-
2Us 3epmxaHacblnoa OUOMEXHOI02USANBIK
OHOIpIC YWIiH NEePCNeKMUBAIbl AULbIMKb
0aKbLIOaAPbIH i30ecmipy OotiviHwa
acymvicmap  dicypeizyoemiz. Kawa cyo-
cmpammul auiblmyobl 6acmay YwiH ecki
AUBIMKBIHBIY KALOIKMAPbl NAUOAIAHbLI-
ovl. JKy3 JHcolioblKmapobly, HomudiceciHoe
AUBIMKLIIAPObIY — CeIeKYUAChl  0O010bl
JHCoHe mabuzamma Ke30ecneumin auiblm-
KbLIApOblY HCAHA (DUIUONOSUATBIK HOCLT-

Odepi Kanvinmacmel, 01apobly Konuiiniei
bacmankploa oJiceke mypiaep peminoe
CUNAmman2a.

Tyuiinoi co30ep: Opodicocu, WmMamm,
maaam eHepKoCio.

Application of yeast crops in food
industry

Summary

This work has an introductory character
on the use of yeast cultures in various
sectors of the food industry: baking,
confectionery, brewing production. Also,
the use of yeast in winemaking and dairy
production. Yeast, in comparison with
any other microorganisms, plays the most
significant role in the food industry due
to its ability to convert sugar into alcohol
and carbon dioxide, i.e., to cause the
fermentation process. We, in the laboratory
of microbiology and biotechnology, are
working to find promising yeast crops
for biotechnological production. For
the beginning of the fermentation of the
new substrate, the remnants of the old
ferment were used. As a result, yeast has
been selected for centuries, and new
physiological races of yeast have been
formed that are not found in nature, many
of which were originally described as
separate species.

Key words: yeast, strain, food industry.
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MPHTMU: 34.33.27

JANHAMUKA YUCJIIEHHOCTHU U KIMHUYECKHUE ITOKA3ATEJIN
KPOBH MAJIOM BEJIO3YBKH — CROCIDURA SUAVEOLENS PALLAS,
1811, OBUTAIOIIEN B 30HE MAPTAKEPTCKOI'O PAMOHA
PECITYBJIMKHU APLHAXA

B.T. Aiipanersin
00KmMop OUON02UYECKUX HAVK, NPopeccop Oupekmop
«3enenviti Apyax» buocghepuwiui komnaexcy I'HKO, Pecnyonuxa Apyax, Apmenus
A.Jl:k. Munacsan, A5, OBcensin
Apyax eocyoapcmeennsiii ynusepcumem, Pecnyonuxa Apyax, Apmenus

Annomauyus

Hamu 6v110 6visicneno, umo manvie be-
JIO3YOKU 3aHUMAIOM camvle pa3HooOpas-
Hble mecma obumanus. Haubonee npeono-
YMUMENbHbIMU MECMamy 0OUManusl s6.s-
FOMCSL GNAJICHBIE JIeCd, 3d UCKTIOYEHUEM 3d-
bonouennot mecmrocmu. Konuuecmeo ma-
JbIX 0eno3yooK 3asuceno om mecma oOu-
Manus, a Mmaxice MeHsIO0Ch 8 PA3IUdHble
20061, YUMo o4esuoHo Ha npumepe Kawena
u Bapoaoszopa. Anmponozcennvie ghakmopul
OMPUYAMENLHO BIUAIOM HA KOJIUYECMBO
Manvix 6en03y00K, ABHLIM 00KA3AMENb-
CMBOM 4Ye20 clydcam ceedeHusi 00 pocme
UX Yucia 8 HeoOpabamuvleaemvix 1aHOUAg-
max. Ilocpedocmeom uccie0o8anusi KauHu-
YyecKux nokasamesei Kposu HAMU BblsCHe-
Hbl MeXaHusmbl a0anmayuy mMaivlx Oeno-
3Y00K K pA3IUYHbIM (hakmopam OKpymca-
roweti cpedvl. Konuuecmeo spumpoyumos
U 2emMo2obuHa 6 Kpoeu, 83smoil y ocooell,
obumarowux 8 pationax, 2oe paseuma 2op-
HO000b18a10WASI NPOMBIUICHHOCHb, HUNCE
Mo2o dice noxkazameis, uz Opyeux patioHos,
a KOIU4ecmeo JelKoyumos — Haobopom,
CPABHUMENbHO Bbluie.

Knrouesvie cnosa: mecma obumanus,
¢ayna, Kpoev, KiuHuYecKue noxasameinu,
20PHO000BIBAIOWASL NPOMBLULIEHHOCTD.

Beenenue

Opnaum u3 Hanboiee BaXKHBIX BOMIPOCOB
COBPEMEHHOM 300JIOTUM SBIISIETCS H3yde-
HUE COCTOSTHUA U (DYHKIIMOHHPOBAHUS KO-
CHCTEM, HaXOMSAIIMXCS IO/ BIUSHHEM aH-
TpONOTreHHoTo (akropa. B HacTosmiee Bpe-
Msl OIHUM W3 Hamboiee pacipoCTpaHEH-
HBIX aHTPOIMOTCHHBIX (PAKTOPOB SIBIISETCS
TpaHchopManms 3eMeIb B CEeITbCKOXO03sTi-
CTBEHHBIE YTOJIbsI, B pe3yJibrare uero Gop-
MupyroTcs arpoianamadTel. Ho B mocnen-
HUE TOABI CIOKUBIIMECS B HAIIEH pecmy-
OJMKEe COLMAIbHO-3KOHOMUYECKHUE YCIIO-
BUSl TIPUBENIHM K YBEIUYCHHUIO 3a0pOIIeH-
HBIX TEPPUTOPHHA, WMEIOMIUX CEIbCKOXO-
3SICTBEHHOE 3HAYCHHE, B MIPEATOPHON 30-
He Maprakeptckoro paiiona (500 — 1000 m
Haj y.M.). 3yueHne HapylIeHHBIX H HaX0-
JSIIUXCS. HAa CTAIUH BOCCTAHOBIICHUS CO-
o011ecTB 0003HaYEHHBIX TEPPUTOPUI UMeE-
eT OOJNbIIOe HAyYHOE M IKCIIEPUMEHTAIIb-
HOe 3HaueHue. B kauecTBe 0ObeKTa Hccie-
JOBAHUS JIJIsl BBIICHEHHSI TAHHOTO acIIeKTa

MBI BBIOpau Matyro 6emo3yoKy.
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MarepuaJjbl 1 METOIbI HCCTET0OBAHUS
B kadecTBe marepuana aJis JaHHOW pabo-
ThI TIOCTYXHJIU PE3YyJIbTaThl HCCIENI0Ba-
HUM, MPOBEJCHHBIC HaMU B Tiepuoz ¢ 1999
mo 2018 ron B mpearopHoi 30He Mapra-
KepTckoro paiiona PecnyOmuku Apuax.
Jly1st 0T7I0Ba 3BEPHKOB HAMU OBUTH MCTIOJb-
30BaHbl TyrooOpa3Hble KalKaHbl U JKUBO-
JIOBKH, & TaKX€ OJHOJHUTPOBBIE IIACTMAC-
COBBbIe OyTBUIKH, BEPXHSS YacTh KOTOPBIX
Obu1a oOpe3aHa, a BHyTpHU MOMEIlEHa MpH-
MaHKa (Msico, Oenast ppiba, COCUCKH, 00Ka-
peHHbIE B Macie Kycouku xjeba). ByTbui-
KM OBUIM MTOMEIICHBI B 3apaHee BBIPHITYIO
AMY. DKOJIOTMYECKHE OCOOCHHOCTU MaJloi
0e7103yOKH MbI U3y4aal C IOMOIIbIO KJlac-
CHYECKHUX METOJIOB, MPHUMEHSIEMBIX B 300-
noruu [1; 6; 7; 8]. [Ipoba kpoBu mmst uc-
clleZIoBaHMsI HaMH OblTa B3sTa U3 KOHYMKA
xBocra. MccrenoBaHusi KIMHHYECKUAX TO-
KazaTeJiell KpOBH OCYIIECTBIUINCH COoTyIac-
HO MPUHATHIM B pU3HO0IOTUU MeToaaMm [8].
KonmuecTBO KMBOTHBIX OBLIO paccuuTa-
Ho o Metony 100 moBymiek B aieHb. Brico-

Ta OOUTaHUSA HCCIICAYCMBIX ) KUBOTHBIX ObI-

JIa oTpesiesieHa ¢ IOMOIIbIO TOPTAaTUBHOTO
HaBuraropa MagellanGPS-315.

Pesyabrarsl u obcy:xaenus. [locpen-
CTBOM HAOJTIOICHUI, TPOBEICHHBIX HAMH B
MPEAropHOM 30HE MapTakepTCKOro paiioHa
B pa3JMYHBIE TO/BI, OBUIO BBIICHEHO, YTO
Majiple 0e03yOKH 3aHMMAlOT CaMble pa3-
HOOOpa3Hble MecTa OOMTaHHUs, 3a HCKIIIO-
YeHHeM 3a00JI04€HHOW MeCTHOCTU. BHy-
TPH pOZla CYMTAIOTCS SBPUTOIHBIMH BUIA-
MU. OHU MOTYT BCTpeuYaThCsl BO3JIE Yello-
BEYECKOTO X1ibsi. OmHaKko Hanbosee mpe-
MOYTUTEIIEHBIMA MECTaMH OOWTAaHUS SB-
JSIOTCS BJIQKHBIC Jieca, JIy)KalKu, exe-
BUYHBIE KYCTBI, TIOKHHYTHIE HOPHI MBIIIE-
00pa3HBIX TPHI3YHOB, UX TAKXKE MOXKHO 00-
HapyXUTb O] KaMHsAMU [3].

Mpbl TakXke MPOW3BETH MPHOIU3UTENb-
HBIE PAcYEThl YNCICHHOCTH STHX 3BEPHKOB
B Pa3HBIX 4aCTAX MPEArOpHON 30HBI Map-
TaKepTCKOro paioHa. Pesynprarel mpuse-
JICHbI Ha Juarpamme, Tie siCHO IOKa3aHo,
YTO KOJIMYECTBO MAJIBIX O€I03y00K 3aBHCE-
JI0 OT MecTa OOWTAHMS, a TAK)KE MEHSJIOCh

B pa3MuHbIe rojsl (puc. 1).
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Image 1. The changes of the number of white-toothed shrews depending on the habitat and year

HN3meHeHNns KOJIMYECTBA MAJILIX 0€103y00K B 3aBUCMMOCTH
OT MecTa 00MTaHMS U roja.
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OueBHIHO, UTO CaMble BBICOKHE ITOKa3a-
TENW YUCJICHHOCTH ITUX 3BEPHKOB ¢ 1999
mo 2011 rox ObuIM 3aperucCTpUpPOBAHBI Ha
tepputopun Kamen u Bapganzop [2]. Oto
TOBOPHUT O TOM, YTO JaHHBIE TEPPUTOPUHU
COOTBETCTBOBAJIM YCJIOBUSIM JJII Pa3MHO-
KEHUsI, pOCTa U Pa3BUTHUS MajbIX Oeno3y-
OOK: yMEpeHHBI KJUMaT, BIIaXKHbIE Jieca,
KYyCTHUCTasl M CKajJucTas MecTHOCTb. OHa-
KO pa3BUTHE TOPHOI00BIBAIOLIECH POMBILII-
neHHoctu B Kamene (HaumnHas ¢ 2013-
2014 r..) npUBEJIO K PE3KOMY COKPAILIEHUIO
YHCJIEHHOCTH 3TUX 3BEPHKOB, MPHUUEM I10O-
NoOHOe siBIeHHE 3a(UKCUPOBAHO TaKXKe
Ha Teppuropun Bapaanzopa. YMeHblieHue
YHUCICHHOCTH STHX JKUBOTHBIX B JIPYTHX
pailoHax HaxoOAWUTCS B 3aBHCHUMOCTU M OT
JpyTUX aHTpomnoreHHsix axropos. Komiu-
YECTBEHHBIC U3MEHEHUS MaJIbIX 0e7103y00K
TaKke 00yCJIOBICHBI U3MEHEHUSIMU CPEJIbI
X OOWTaHMS, YMEHBIICHHEM WA YBEJIH-
YeHUEM THIIEeBBIX pecypcoB [9]. Ha umc-
JIEHHOCTb 3TUX 3BEPHbKOB TaKKE€ BIMSIOT
KIIMMaTU4YeCKHE YCJIOBHSI Cpelbl X O00u-
TaHUS. YBEJIMYEHHE KOJIMYECTBA MabIX
0e5103y00K B OCHOBHOM OTMEUaeTcs B Ha-
el ¢ayHe 1mocie TerjIol U MITKON 3UMBI.
B pesynbrate Hammx HaOMOAeHU 3a pas-
HBbI€ TOJIbl OBLIO BBIICHEHO, YTO POCT YUCa
3TUX 3Bepell B OCHOBHOM PETUCTPUPYETCS
B HeoOpabaTeiBaeMbIX JaHAmadTax. ITo,
CKOpEee BCEro, CBA3aHO C OOMIINEM HaCEKo-
MBIX, BXO/SIINX B MHIIEBOW PAlMOH THX
3BEpbKOB, U OTCYTCTBHEM aHTPOIIOI€HHO-
ro ¢akropa.

[lepemenienne manbpix 0€103y0OK, IO
HaIllUM HaOIONEHUSAM, B 3HAYUTEIbHOU

CTCIICHU 3aBHUCAT OT J'IaHI[HIa(i)THBIX ycClJi0-

Bui ux obutanus [S5]. [lo manapiM Anma-
toBa JI.K. [4], B moyynyCThIHHON 30HE OHU
B COCTOSSHUM CaMOCTOSITEJILHO PBITH cede
Hopbl. [lonoOHoe siBneHue Hamu ObLIO 3a-
(uKCHPOBaHO B MPEATOPHON 30HE, B YACT-
HOCTH B Apauanzope, B Banke. CoriacHo
HaIIUM HaOMIOEHUSIM, 3THU 3BEPbKU B Ka-
4YecTBE YOEKHII HUCIONIb3YIOT KaK I'yCThbIe
KyCTapHHUKH, TaK M TIOKWHYTHIC TPYTUMHU
MEJIKUMH MIICKONIMTAIOIUMU HOphl. Mx
HOPKH PACIIOIOKEHbI OJIM3KO K MOBEPXHO-
CTH 3€MJIM U B OCHOBHOM IIOXOXH Ha THE3-
na oOWTaroIMX Ha 3emiie BopoObeoOpas-
HBIX: UIMEIOT OKpYINIyI0 (GOpMy, a U3HYTPH
THIATEIbHO BbICTENEHBI. B KauecTtBe mon-
CTHJIKM MMH HCIIOJIB3YIOTCSl CyXU€ JINCThS
U TpaBa, KyCOYKHU BETOLIH U T.1.

B uenom, skonorumdeckue wuccienoBa-
HUS )KUBOTHBIX MOJKHO CUMTATh IOJHOLCH-
HbIMHM M LIE€JIOCTHBIMH, €CJIM TaKXe BbIsSIC-
HSFOTCS] MEXaHU3MBI Al TaIlH )KUBOTHBIX
K pasauuHbIM (QakTopaMm OKpyXkarolieu
cpenbl. BaxkHyto posib B BBISICHEHUM JaH-
HOTO MEXaHM3Ma MMEET CHCTeMa KpPOBH, B
YaCTHOCTU (OPMEHHBIE MOKa3aTeau Kpo-
BU. CucTeMa KpOBH SIBISIETCSI CaMOU HEy-
CTOMYMBOM CHUCTEMOM OpraHusma, KOTopas
o0ecredrBaeT COOTBETCTBYIOIIYIO aJlanTa-
LIMOHHYIO PEaKIMI0 Ha U3MEHUYUBBIE yCIIO-
BUS OKpY>Karolllel cpeibl. DTO CTaHOBUT-
csi HamOoJee BaXXHBIM (PaKTOPOM B OTHO-
IIEHUM HACEKOMOSHBIX, IMOCKOJIbKY OHH
SBJIIOTCA CBOEOOpa3HbIMH HMHJAMKAaTOpa-
MU COCTOSIHUSI BHEIIHEW cpenabl. biarona-
PS HAIIUM JUIUTEIbHBIM HAOMIOAECHUSM MbI
BBISICHWIH, YTO MPEACTaBUTEIH OTpsiia Ha-
CEKOMOSITHBIX ~IPEANOYUTAIOT HAacesiTh

OTHOCHUTEJIbHO YHCThIE pailloHbl U u3bera-
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0T 3apaXCHHYI0 MECTHOCTh. JTOT (aKT
TaKKe J0Ka3bIBaeTCs MOJYyYEHHBIMU HAMU
nauHabIMH B Tiepuof ¢ 2014 mo 2018 romsr,
YTO MIOKA3aHO Ha JharpaMMe.

Jljis BBISICHEHHSI KOJIMYeCTBa (OpMEH-
HBIX 3JIEMEHTOB KPOBHU MaJIbIX 0€j103y00K,
MBI TIpou3Benu 3a00p 25 00pa3IoB KpoBU
y MpeAcTaBUTENEd 3TOro BHJA, OOHUTAaro-
mux Ha Tepputopun Bapnanzopa u Kame-
Ha, U CPAaBHWIM UX C JAHHBIMHU, MOTYYEH-
HbIMHM M3 JAPYTUX MECT, YTOOBI MOIYYHUTh
0oJiee YeTKoe MPeACTABIEHUE O COCTOSIHUU
KUBOTHBIX, OOMTAIOIIUX B 3arpsi3HEHHOU
OKpy:Katole cpexne. JlaHHble, MOTy4eH-
Hble U3 Bapnanzopa u Kamena, npencras-
neHsl B Tabnune 1. B Tabnuue 2 npencras-
JIEHBI JAHHBIE C APYTUX MECT U3 MPEArop-
HOW 30HBI MapTakepTCKOro panoHa.

Knununyeckue nokasaresnu KpoBU, OTMe-
YeHHbIE B 00euX TabiuIax, ObUIN N3y4eHbl
HaMU BECHOH, MpUYEM 3a00p KpOBHU IMpO-
W3BOJUJICS y TIOJIOBO3pENbIX ocobei. [Ipu

CpaBHEHHUH JAaHHBIX TAOMUIBI 1 U 2 cTaHO-

BUTCS OYEBMJHBIM, YTO KOJIUYECTBO 3pH-
TPOLIUTOB B KPOBH, B35ITON y ocoleil, o0u-
TaOIIUX B pallOHaX, I7i€ pa3BUTa FOPHOAO-
ObIBaIOIasl MPOMBIIIIEHHOCTb, HUXKE TOTO
e IoKazaTesis, U3 Ipyrux paiiloHOB, a KO-
JUYECTBO JICMKOLIMTOB — HA00OOPOT, CpaB-
HUTENbHO Bbie. Hamo ormeTurs, uTO
(YHKIMOHAJIbHBIE XapaKTepUCTUKU, 00e-
CIIEYMBAIOLIHUE 1IEJIOCTHOCTh SPUTPOLIUTOB,
MOTYT U3MEHATHCS NPU BO3IEHCTBUU psiaa
BHEIIHUX U BHYTpeHHUX paktopos. [loHu-
KEHHE KOJIMYECTBA SPUTPOLUTOB y KUBOT-
HBIX, IPOXKUBAIOIIMX B DKOJIOIMYECKH He-
OJaronpusITHBIX YCIOBUSX, Mbl CBS3bIBAaEM
KaK C [OJaBJICHUEM HPUTPOIIOI3A, TaK U C
NEeCTpyKUMeEn yxe nMmeromuxcs. Yrto kaca-
€TCsl U3MEHEHUsI KOJIUYECTBa I'eMOITIO0OH-
Ha, TO HEKOTOPbIE€ aBTOPHI PaCCMAaTPUBAIOT
YpOBEHb I'eéMOITIO0OMHAa B KPOBU KaK YHH-
BepcalbHbIl Hecneuuuyeckuil mokasa-
Teb aJaNTallMOHHBIX IPOLECCOB Harps-
KEHHOCTU OpraHuM3Ma B OTBET Ha pas3iiny-

HBIE BHEITHUE Bo3aewcTeus [10].

Tabauua 1. Pesynomamesl ananuza Kposu manvlx 6eno3yoox, ooumaiowiux na meppumopuu Bapoao-

30pa u Kawena

Hccnenyempblii nokaszarennb n o1 min max M m o Cv(%)
T'emoryio0uH, r/a 13 3 136 171 155 2,28 8,21 5,3
12 Q 130 165 150 2,13 |7.45 497
SpUTPOUUTHI, MJIH 13 3 8 10,5 9.8 0,24 0,86 8,77
12 Q 7.8 9,8 8,8 0,17 ]0,58 6,59
JIeiiKOUUTHI, ThIC 13 3 1,8 32 2,9 0,05 ]0,18 |]6,21
12 Q 1,7 3,5 3,1 0,12 042 |13;5
HeiiTtpoduabl cermenTosiiepunbie, B %-x | 13 3 12 43 28,2 2,65 9,56 33,9
12 Q 11 41 27,6 12,67 936 |339
DoszuHoPuianl, B Yo-x 13 3 1,1 2,3 1,7 0,17 0,62 |36,5
12 Q 1 1,2 1,1 0,15 ]0,52 |473
Monouutnl, B %-X 13 3 1,2 4,5 3.2 0,44 1,6 50
12 Q 1,4 2,8 1,9 0,34 1,2 63,1
Jlumdouutsl, B %-Xx 13 3 61 85 72,5 2,83 10,2 14,1
12 Q 63 89 73,1 3,23 11,3 15,4
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Tabauua 2. Pesynomamesl ananuza Kpoeu manoi 6eno3yoxu.

Hccnenyempblii nokasarennb n o1 min max M m o Cv(%)
T'emoryio0ouH, r/a 10 3 148 185 165,3 | 3,77 9,98 6,04
8 Q 144 173 160,4 | 3,61 8,09 |5,04
OpUTPOUUTHI, MJIH 10 3 9,3 15,5 13,2 0,49 1,32 10
8 Q 9,3 13,5 11,94 | 0,46 1,03 |]8.,63
Jleld KO THI, THIC 10 3 1,5 2,5 2,07 0,13 0,34 16,43
8 Q 1,5 3 2,2 0,23 ]0,51 23,18
HeiiTtpoduiabl cermenTosizepunie, B %-x | 10 3 11 40 26,8 3,81 10,06 | 37,54
8 Q 10 39 25,6 |4,63 10,36 | 40,47
Jo3uHopuiibl, B %-X 10 3 1 2 1,43 0,18 0,49 34,3
8 Q 0 1 0,6 0,22 049 |81,6
MoHouurtbl, B %-x 10 3 1 4 1,86 0,37 0,99 53,23
8 Q 1 2 1,2 033 ]0,75 |625
Jlumdouutsl, B %-Xx 10 3 58 83 69,8 3,3 8,72 12,48
8 Q 61 87 72,6 |4,13 19,26 |12,75

B omume oT 3puUTPOLUTOB JIEHKOLM-
Thl B (PyHKLIMOHAJIbHOM OTHOUIEHHUH SIBJISI-
I0TCS TIOJTHOLIEHHBIMHM KJIETKaMU € 0O0JIb-
IIUM  SJpOM M MUTOXOHJAPHUSIMHU, BBICO-
KUM COJEp)KaHUEM HYKJIEHMHOBBIX KHC-
JOT W OKHUCIHTEIBbHBIM (pochopuinupo-
BaHueM. OCHOBHasi (YHKIMSI CErMEHTOs-
JepHBIX JeHKouuToB — (arouutos. Ecnu
Y4€CTb, YTO B KPOBH CaMI[OB MaJbIX Oeo-
3y0OK, OOMTAIOMIUX B IKOJOTUYECKH UH-
CTOM MECTHOCTH, KOJIUYECTBO JEHKOIIUTOB
cocrtasisier 2,07 £ 0,13, ay camok — 2,2 +
0,23, TO KOTMYECTBO TOTO JKE€ IIOKa3aTelIs
KpPOBH y 0CO0€H, MPOKUBAIOIINX B paliOHE
¢ TopHOJOOBIBatOIIEeH HH(PACTPYKTYpOil,
coCTaBIsgeT cooTBeTcTBeHHO 2,9 + 0,05 m
3,1 £0,12. B ropHogoObIBatomux paiioHax
Y 3THX 3BEPHKOB TAK)K€ 3apPETUCTPUPOBAHBI
BBICOKHE [T0Ka3aTeNN JeHKo(OpMYyIIbl, UTO,
10 HallleMy MHEHHUIO, SIBJISETCS MPU3HAKOM
aJlanTalliy JKUBOTHBIX K 3arps3HEHHBIM
YCIIOBUSIM CpPEbl UX OOUTaHUA. A Kak Hu3-

BE€CTHO, HGfIKOIII/ITBI, B 4aCTHOCTHU — JIUM-

(OLUTHI, SBIISIOTCS IIEHTPAITBHBIM 3BEHOM
B CTIeIU(UIECKUX UMMYHOJIOTHYECKHX Pe-
aKIUSAX; OHU SIBISIFOTCS TPEAIIECTBCHHU-
KaM{ aHTUTEI000pa3yroluX KIETOK U HO-
CUTEISIMH WMMYHOJIOTHUECKOW TaMSITH.
DTO O3HAYaeT, YTO OHU IEPBBIMHU pearu-
PYIOT Ha Jit0Oble HEeXeaTeabHble BO3JEH-
CTBUS OKPY’KAIOILIEH CPEIbI.

CornacHO OCyIIECTBICHHBIM HaMH Ha-
Omro/1eHUsIM, ObUIO BBIICHEHO, YTO OTHOCH-
TEJIbHOE BBICOKOE KOJIMYECTBO HEKOTOPBIX
MoKa3aTesiell KpOBU y CaMIlOB 110 CpaBHe-
HUIO C TEMH K€ IIOKa3aTessiMU CaMOK Ma-
JbIX 0€7103y00K, OOMTaroImUX B paloHax,
7€ pa3BUTa TOPHOI00bBIBAIOIAS IPOMBILI-
JIEHHOCTb, @ TAK)K€ B OTHOCHUTEJILHO IKOJIO-
TMYEKH YHCTHIX pailoHaxX, 00yCIIOBIEHO UX
0oJiee akTUBHBIM 00pa30M >KU3HH, YTO TaK-
ke (PUKCUpyeTcs 4acTOTON NONaJaHus MX
B KallKaHbI.

BeiBoabsl. HaumbGonee mnpenmoututesns-
HBIMH MECTaMH OOWTaHHS U MaJbIX Oe-
J103y0OK SIBJISIFOTCSI BJIQXKHbIE Jieca, 3a UC-

KJII0OYCHHEM 3a00JI04€HHOM MECTHOCTH.
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KonnuectBo Manbix 06en03y00K MeHs-
JIOCh B PA3JIMYHBIC TOJBI U 3aBHCUT OT ME-
cTa oOuTaHus (YTO OYEBUIHO HA TIPUMEPE
Kamena u Bapnanzopa).

AHTpOTIOTeHHBIE (PaKTOPHI OTPUIIATENb-
HO BJIHMSAIOT Ha YHCIEHHOCTh MaJbIX Oelo-
3y0OK, SIBHBIM JTOKA3aTEIbCTBOM YETO CITy-
KaT CBEJCHUsSI O POCTe UX 4Kclia B HeoOpa-
OaTbIBaeMbIX JIaH A Tax.

KonmuecTBO 3pUTPOLIMTOB M T€MOTIIO-
OWHa B KPOBH, B3ITOH y 0c00eil, oouTaro-
UX B pailoHax, IJIe pa3BUTa TOPHOMOOBI-
BaIOMIasl MPOMBIIIICHHOCTh, HIKE TEX JKE
MOoKa3arejen y MpelcTaBUTENIeN HCClemy-
€MOr0 BHJa, OOUTAIOMINX B IKOJIOTHYECKU
Oosiee GaronpUATHBIX paiioHax.

KonmuecTBO 1EWKONUTOB CpPaBHHUTEINb-
HO BbIIIE y Majiblx 0eyio3y0ok, oburaro-
X B SKOJOTHYECKH HEOIarompHsITHBIX
YCIIOBHSIX.

B ropuonoOsiBaromux paifoHax y 3Tux
3BEPHKOB 3apETUCTPUPOBAHBI BHICOKHE TTO-
Kazarenu JeHko(popMmylibl, YTO, MO Halle-
My MHEHHUIO, SIBIISICTCS IIPU3HAKOM aJlanTa-
IIUY )KUBOTHBIX K 3aTPSI3HEHHBIM YCIOBUSM

Cpenbl UX OOMTaHUSI.
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Apuaxa pecnybauxkacvblHblH Map-
MaKepmcKozo ayoanvl aumazblHoa
MeKeHOelmin Kiui 0e103y0Ka KaHbIHbIH
CAHOBIK OUHAMUKACHIHBLY KIUHUKATBIK,
kepcemkiwimepi —crocidura suaveolens
pallas, 1811

Axoamna

Ulazvin Genosyokanap opmypai anvin
JHcepiep i MeKeHO el HCy PeeHiH AHLIKMAObIK.
bamnaxmer owceprepoi  Kocnazamoa, wli-
2471061 OPMAHOAP MEKEeHOeUMIH eH KOlaliibl
Jceprep Oonvin mabwiiaovl. Kiwi 6Oeno-
3Y00K CaHbl MeKeHOeUmin dicepine Oaii-
JIAHBICMbL, COHOAQU-AK OPMYPJL JHCLIOA-
pul e32epdi, oyn sxcomen meH Bapoaosop
MbICANLIHOA AUKbIH. AHMPOno2eHoiK gax-
mopnap waavlH 6e103Y00KMapovly CaHbl-
Ha mepic acep emeoi, MyHblH AUKbIH 00l
OHOeIMelmin 1anowagpmapoazvl 01apobiy
CAHBIHBIY OCYyl mypanvl monimemmep 60-
abln  maowvliaovl. Kauuwvly KIUHUKAIBIK
Kepcemkiwumepin 3epmmey apKvlibl 0i3
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Kiwi 0eno3yo60Kkmapobly Kopuiazaw opma-
Hbly mypai ¢akmoprapvina Oelimoeny
MexaHuzmoepin — amvlkmaovik. Tay —
KeH OHepKacibi OdamvieaH ayoaHoapoa
mypamulH 0apaKkmapoaH alvblHeaH KaHOa2bl
apumpoyummep MeH 2emMo2100uH moauepi
CONl KepcemKiuimen momeH, 6acka ayoaH-
oapoan, an JeuKoyummep camvl Kepicituie,
CANBICIMBIPMATIbL HCO2APDL.

Tyuiinoi cesoep: mexenoey opHul, pay-
Ha, KaH, KTUHUKATILIK KOpCemKiuimep, may-
KeH OHepKaCiOi.

Dynamics of number and clinical
indicators of the boold of the lesser
white-toothed shrew —Crocidura
suaveolens Pallas, 1811, dwelling in the
zones of the Martakert region of Artsakh
republic

Summary
It was found small white-shakers
occupy a wide variety of habitats. The
most preferred habitats are wet forests,

with the exception of wetlands. The number
of small white-toed shrews depended on
the habitat, and also varied in different
years, which is evident from the example
of Cashen and Vardadzor. Anthropogenic
factors negatively affect the number of
small white-toothed bells, which is clearly
evidenced by information about the growth
of their number in uncultivated landscapes.
Through the study of -clinical blood
parameters, we clarified the mechanisms
for the adaptation of small white-toothed
teeth to various environmental factors. The
number of red blood cells and hemoglobin in
blood taken from individuals living in areas
where the mining industry is developed is
lower than the same indicator from other
areas, and the number of leukocytes is, on
the contrary, relatively higher.
Key words: habitat, fauna, blood,
clinical indicators, mining industry.
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CONTENTS OF CHEMICAL ELEMENTS IN THE LEAVES OF THE BIRCH
(BETULA PENDULA ROTH) IN THE PAVLODAR CITY URBANOSPHERE
SYSTEM

G. Asylbekova, G.K. Kabdolova
Pavlodar State Pedagogical University, Pavlodar, Kazakhstan

Summary

A bioindication analysis of
environmental pollution in Pavlodar city
was carried out with using a mass species
of wurban plantations of birch(Betula
pendula Roth). The quantitative analysis
of HM in birch leaf plates by the method
of volt-amperometric inversion revealed
a consistently high level and specificity of
accumulation of dangerous toxicants Cd
(up to 1,7Kc), Pb (up to 1,2Kc), Cu and
Zn (up to 1,9Kc) by the leaves of Betula
pendula Roth. Near the industrial zone
there is an increased contamination of
the stand. The most favorable situation is
in the recreational zone of Usolka with a
green massif in the floodplain section of the
Irtysh.

Unevenness of accumulation of HM
in birch foliage is caused by technogenic
character of aerogenic emissions and
wastes of production of fuel and energy,
metallurgical enterprises and city vehicles.

Key words: metallurgical enterprises,
urban motor transport, volt-amperometric
inversion method, birch, urban ecosystem.

The level of saturation by enterprises
of heat power engineering, ferrous and
non-ferrous metallurgy causes a tense
ecological situation in the Pavlodar region.
The fifth part of all pollutant emissions
into the atmosphere in Kazakhstan falls
on the Pavlodar region, which registered

200 large enterprises - users of natural

resources, discharging into the atmosphere
from 3880 emission sources. For a long
time, the Semey nuclear test site operated
on the territory of the region (39% of its
territory is located on the lands of the May
district of the Pavlodar region).

The amount of air emissions is increasing
from year to year. In 2006, emissions of
harmful substances into the atmosphere
amounted to 592.8 thousand tons. To date,
the total volume of accumulated waste in
the region is 5.6 billion tons, of which solid
domestic waste is more than 3 million tons
[1].

The bulk of pollutants comes from the
enterprises of thermal power engineering
and metallurgical industry and is about
94.4% of the volume of pollutant emissions
in the region, a quarter of which falls to
the share of Pavlodar. The number of cars
in the city in recent years has increased
dramatically. So, in the years 2001-2003.
According to the DDIA of Pavlodar, the
growth of vehicles amounted to 44711,
45689 and 46130, respectively. The fuel
consumption by truck for 1999-2003 in
Pavlodar city was from 13 to 17 tons per
year.

As a result of intensive development
of industry, transport and energy in the

Pavlodar region, the level of anthropogenic
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impact on the natural environment is sharply
increasing, which leads to the processes of
changing natural complexes. The features
of the accumulation of heavy metals
(HM) by woody vegetation are associated
with species specificity to increase their
concentration, incl. Zn, Pb, Zn, Cd in
the city environment [2,3,4]. Specificity
of HM is that the degree of saturation of
plant tissues is expressed as: root> stem,
leaves> seeds> fruits. The ecological and
geochemical situation in the area around
the CHPP during the study of birch leaves
is characterized by lead positive anomalies.
It is established that near the enterprises of
ferrous metallurgy (steelmaking and iron
ore production) the accumulation of lead,
cadmium, zinc exceeds 10 Ks [5].

In an urban environment, plants are in
conditions of chronic aerotechnogenic
pollution, the effect of which on the plant
organism is difficult to assess visually.
In this case, changes in physiological
and biochemical processes in plants are
of particular importance [6]. Among the
pollutants, heavy metals are particularly
high

cumulative and synergistic [7].

dangerous due to ecotoxicity,

The purpose of this work was to assess
the content of chemical elements in the
leaves of the Birch (Betula pendula Roth)
in Pavlodar.

Material and methods of investigation

The object of the study was a sample
of birch leaves (Betula pendula Roth). The
leaves were selected on 6 conditionally
allocated sites in the city of Pavlodar. The
selection of the birch stratum is justified by
the fact that it is the most common type of
woody plants among the green plantings of
Pavlodar.

Collection of leaves produced in 2006-
2007. in Pavlodar during the vegetation
period (May-June). Samples were prepared
by mineralization according to the standard
procedure [8]. The content of TM was
determined by the method of voltammetric
inversion on a CTA device. The statistical
processing of data was carried out using
the statistical software package Excel,
Statistica 6.0.

Results and discussion

The content of chemical elements in the
leaves of birch (Betula pendula Roth) is
presented in Table 1.

Table 1 Statistical parameters of microelement distribution in leaves of birch (Betula pendula Roth) in

Pavlodar (72 samples)
Elements X, MI/Kr S Me Mode X min X max V, %
Zn 10,2 0,93 7,9 7,5 3.9 0,015 39 77,4
Cd 0,095 0,02 0,21 0,0024 0,002 0,002 1,1 221
Pb 0,5 0,03 0,3 0,4 0,49 0,027 1,5 60
Cu 0,7 0,09 0,8 0,5 0,00003 0,00003 5,7 114

Note: in this table, X is the arithmetic mean and its error, S is the variance, Me is the median, is the
minimum, is the maximum, and V is the coefficient of variation.
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When
parameters of distribution of trace elements
in the leaves of the Birch bark (Betula

analyzing the  statistical

pendula Roth) in Pavlodar, it was found
that the distribution of zinc in the territory
is uneven, as evidenced by such indicators
as median, mode and high coefficient of
variation. The distribution of cadmium
and copper is also extremely uneven, as
evidenced by the very high coefficient of
variation in these two elements. The locus
of HM accumulation in birch foliage is
caused by toxic emissions of metallurgical
production and motor transport, i.e.

technogenic nature of environmental
pollution.

The distribution of lead is practically
uniform, since close values ofthe parameters
of the mean, mode and median correspond
to a symmetric normal distribution.
Ecobiomonitoring of the environment in
Pavlodar, conducted by the laboratory of
system ecological studies of the Pavlodar
State Pedagogical Institute since 2005,
revealed a high level of lead pollution of the

city's soils, associated with the activity of

three thermal power stations and saturated
with enterprises in the northern and eastern
industrial zones [9, 10].

The analysis of wvariation statistical
indicators of the content of chemical
elements in plant objects in Pavlodar
makes it possible to draw a conclusion
about the geochemical specificity of the
distribution of elements in the leaves of the
birch surface (Table 2). The calculations
were carried out using the concentration
coefficient (Kc), calculated with respect to
the city average of the accumulation index
of HM in birch leaves.

Established ubiquitous (in all parts of the
city) high from 0.8 to 1.2 Kc lead content
in birch leaves. Accumulation of cadmium
from 1.5 from 1.7 Kc is noted in 1, 3 and 6
sites.

Contamination of leaves with zinc from
0.9 to 1,9 Kc was found at sites 1, 2, 4 and
6. The maximum excess of the average
indicators (1,9 K) in Pavlodar city was
established for zinc in the foliage of birch

on 4 sites.

Table 2 Geochemical distribution of HM in birch leaves (Betula pendula Roth) in Paviodar

Area

Geochemical series

1 (north-western)

CdL,5 Zn0,9 Pb0,8 Cu0,75

2 (northeastern)

Pb1,08 Znl Cu0,5 Cd0,3

3 (western)

Cd1,05 Pbl Cu0,7 Zn0,75

4 (east)

Znl,9 Cul,9 Pbl Cd0,63

5 (south-western)

Cdo0,8 Pb0,8 Cu0,7 Zn0,6

6 (south-east)

Cdl1,7 Cul,4 Pbl,2 Zn0,9
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The excess for copper from 1.4 to 1.9 Kc
was found in sections 4 and 6, respectively,
the maximum level is also in the 4 section
(1.9 Ks).

The bioaccumulation coefficient, i.e.
The degree of accumulation of dangerous
toxic contaminants for birch is clouded
under the conditions of the urban ecosystem
of Pavlodar is expressed in a series of
decreases: Cd> Pb> Cu> Zn.

The surveyed areas 6, 4 and 1, located

near the eastern and northern industrial

zones and in accordance with the dominant
wind (south-west, west), found a high
accumulation of HM in the foliage of the
mass species - birch, which is much larger
than the regional index (Table 3). As a
result of the analysis of the data obtained, a
ranking table for the Pavlodar territory was
compiled on the accumulation of heavy
metals in birch leaves. The negative total
impact of HM is tested by birch in the
surveyed areas in the series of decrease: 6>
4> 1>3>2>5.

Table 3 Ranking of the territory of Pavlodar on the accumulation of HM in the leaves of the Birch

stratum (Betula pendula Roth)

Area Zcn |Zn |Cd |Pb Cu Total amount Rank
3 ) , po ints

1 (north-western) 3 3 2 5 3 13 3,25 3
2 (northeastern) 5 2 6 2 6 16 4 5
3 (western) 4 5 3 3 4 15 3,75 4
4 (east) 1 1 5 4 1 11 2,75 2
5 (south-western) 6 6 4 6 5 21 5,25 6
6 (south-east) 2 4 1 1 2 8 2 1

It has been established that the most
unfavorable situation for the contamination
of birch leaves i1s in 6, 4 and 1 areas, i.e.
directly near the eastern and northern
industrial zones. The most favorable is
the 5 site located at a distance from the
industrial zone and represented by the
largest recreational zone of the city - the
floodplain of the Usolka River, the tributary
of the Irtysh. A corresponding picture of
contamination was also revealed in the
ranking of the total pollution index (Table
3).

Thus, as a result of this study, a high

level of accumulation of hazardous

toxicants (Cd, Pb, Cu and Zn) by the
leaves of Betula pendula Roth and a locus
distribution of contaminated vegetation
in the territory of Pavlodar was revealed.
Unevenness of accumulation of HM in
birch foliage is caused by technogenic
character of aerogenic emissions and
wastes of production of fuel and energy,
metallurgical enterprises and city vehicles.

In general, the stressful environmental
situation in Pavlodar and Pavlodar is also
due to the long-term spraying of coal mines,
dumps of overburden, tailing dumps,

sewage storage tanks and, historical waste.
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Ilaenooap Kanaceinoa Ke3oecemiu
Kauvth (Betula pendula Roth)
HCANBIPAZHIHOAZBL XUMUSATBIK, ITICMEH NI~
mep KypamviH dazanay

Axoamna
Ilasnooap Kanacwinwly Kopwiazsam op-
macevln 6Oazanay MakcamvlHOA — KauiblH

(Betula  pendula  Roth)  eocimoizcinin
KoMe2iMeH — OUOUHOUKAYUALIK — AHAIU3
emkizindi. Kaiivlnuoly  dcanvipazvinviy

KYPAMbIHOA2bL  AYblpMEemanioap KoJemiH
aHbIKMAayoa  801b-AMNEPOMEMPIIK — UH-
sepcus 90ici KONO0auwliobl. Aman aiim-
Kanoa ocanvipax, kypamwvinoa Cd (1,7 Kc
oetiin), Pb (0o 1,2 Kc), Cu u Zn (0o 1,9
Kc) cuagmor  kayinmi moxcuxaunmmap
aHviIKmanovl.  Ouepkocinmix — aumakma
aacmawny oauxanaovl. Kanaoazvr masa
aimakmapea Epmic manvinoa opnanackau
Vconka wazvin pekpeayusnvlk atimazblH
aoHcamrpizy2a 601a0vl.

Kaitioiy  orcanvipazeinely  Kypamvinoa
ayvlp Memanioapoviy Kez0ecyiH aemo-
KoK, MemaniiypeusiiblK JcoHe backa oa
IHEP2eMUKANIbLIK, OHEPKOCINMepOiy ayaHbvl
Jacmaywvimer mycinoipyee 601aobi.

Tyuinoi  cesdep:  Memaniypusiivik
KOCINOpbIHOAp,  KANAblK — ABMOK6IIK,
801IMAMNEPOMEMPULTILIK umeepcus,
Kativly, ypo0oaKoucylie 90ici.

Ouenka codeprcanun Xumuueckux jJe-
MEHMO8 8 TUCMbAX Depe3bl NOBUCI0H
(Betula pendula Roth) 2. I1agnooap

Aunnomauyus
Ilposeden OUOUHOUKAYUOHHBIU AHATU3
3aepsA3HeHUs oKpydcaloueli cpeovl 2. Ilag-
J100ap ¢ UCNONb30BAHUEM MACCOBO20 BUOA
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20POOCKUX HACANHCOEHUI - Depe3bl NOBUCTIOU
(Betula pendula Roth). KonuuecmeenHuviti
ananuz TM 6 nucmosvix niacmunkax depe-
361 MEMOOOM B01bM-AMNEPOMEMPUYECKOLL
UMBEpCUU  BbIABUL  YCMOUYUBO — BbLCO-
KUll ypoB8eHb U CneyupuyHoCms HAKONje-
Hus aucmovamu Betula pendula Roth onac-
noix moxcuxaumos Cd (0o 1,7 Kc), Pb (0o
1,2 Kc), Cuu Zn (0o 1,9 Kc). Bowuszu npom-
30H OMMEYEHO NOBbIUEHHOE 3A2PA3HEHUEe
opesocmos. Haubonee 6nrazononyunas o06-
CMAHOBKA — 8 PEKPeayuoHHOU 30He Ycoi-
Kd C 3€IeHbIM MACCUBOM 8 NPUNOUMEHHOM
yuacmke Upmoiwa.

Hepasnomepnocmo  akxymynayuu TM
8 nucmee bepesvbl 00YCl08CHA MEXHO2EH-
HbIM  XAPAKMEPOM a3PO2EHHbIX 8blOPO-
CO8 U OMX0008 NPOU3EOOCMEA MONIUBHO-
9Hepeemu4ecKux, MemannypeuyecKux
Npeonpusmull U 20po0CcKO20 aA8MOmMpaH-
cnopma.

Kniouesvie cnosa: memannypeuueckue
npeonpuamus, 20pOOCKOU  aA8MO-MPAH-
cnopm,  Memoo  8OAbM-AMNEPOMEMPU-
yeckoll unsepcuu, bepesa, ypoosxocucme-
ma.
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New Roman/KZ Times New Roman).
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aHHOMAyuo, IUumepamypy, mabauysbl U pucyrKku, He 0oadxcHa npesviuiams 10000 cros.
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4. Cmambvu 00axCHbL ObIMb OPOPMIEHBL 8 CHPO2OM COOMEEMCMBUU CO CICOVIOUSUMU
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— Haseamnue pazoend, 8 KOMOPbL NOMEWAemcs CIambsi;

— HazeaHue cmamovu. keeiv — 14 nynkmos, eapnumypa — Times New Roman Cyr (014
PYCCKO20, aHeIUUCKO20 U HemeyKkoz2o a3bikos), KZ Times New Roman (011 kazaxckozo
A3bIKA), 3a271A6Hble, HCUPHble, a03aYy YeHMPOBAHHbILL,

— UHUYUATBL U pamunus(-u) asmopa(-o8), NOIHOe HA38aAHUE YUPEeHCOeHUs. Keeab — 12
nyHkmos, capuumypa — Arial (015 pycckoeo, anenuticko2o u Hemeykozo a3viko08), KZ Arial
(021 Kazaxcxkoeo A3vlKa), ab3ay YyeHmpo8aHHuIlL,

— aHHOMAYUs HA KA3AXCKOM, PYCCKOM U AHRTIUUCKOM A3bIKAX. Ke2ab — 10 nynkmos,
eapuumypa — Times New Roman (015 pycckoeo, aneauiicko2o u Hemeykoeo sa3vikos), KZ
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poe codeparcum 21aeHYI0 uHopmayuro 0o ucciedosanuu, a 3amem HaANUCAmMv KpamKue
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Ha Memoobl Ul MexXHUKy) U npusecmu 6bl800bl. B nocieoHem npeonoxceHuu Hanucamso
3aKa0UeHue, Komopoe 00JIHCHO ObIMb 0OCMYNHBIM 05 NOHUManus yumamereu. Kaxcoas
anHomayus 0ondcua skatovams 120-130 cnos;

— mekcm cmambvu. Keeab — 12 nynkmos, eapuumypa — Times New Roman (Ons pyc-
CK020, AH2IULCKO020 U Hemeykoeo a3vikos), KZ Times New Roman (07151 kazaxckoeo s3vl-
Ka), NOIYMOPHBIU MENCCMPOUHbLL UHmep8al Tekcm HYyJHCHO Hauams ¢ Kpamkoz2o eeede-
HUs, 8 KOMOPOM ORUCHIBAEMCS 8ANCHOCIb UCCe0osanus. K mexnuueckum mepmuHam,
COKPAWeHUSM U UHUYUATAM Cledyem 0amb OnpeoeieHue;

— CNUCOK UCNONb308AHHOU TUMepamypul (CCoLIKU U NPUMEYAHUs 8 PYKORUCU 0003HA-
Yalomes CKBO3HOU HyMepayuel U 3aKa04aromcs 8 Keaopammusie CKOOKU) 0O0JIHCEH 8KII0-
yams Hogvle ucmoynuky. Cnucox numepamypuvl 0014ceH Oblmb opopMiIeH 8 cOomeem-
cmeuu ¢ I'OCT 7.1-84.— nanpumep:
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1. Aemop. Hazeanue cmamou // Hazeanue scypuana. I'oo uzdanusn. Tom (nanpumep,
T.26.) nomep (nanpumep, Ne 3.) cmpanuya (nanpumep C. 34. unu C. 15-24.)

2. Anopeesa C.A. Hazeanue knueu. Mecmo uzoanus (nanpumep, M.:) H30amenbcmeo
(nanpumep, Hayka,), 200 uzoanus. Obwee uucio cmpanuy 6 knuee (hanpumep, 239 c.)
unu kKonkpemuas cmpauuya (Hanpumep, C. 67.)

3. Illempos U.U. Hazeanue ouccepmayuu: ouc. kauo. ouonoe. nayk. M.: Hazeanue
uncmumyma, 200. Yucno cmpanuy.

4. C.Christopoulos, The transmisson—Line Modelling (TML) Metod, Piscataway, NJ:
IEEE Press, 1995.

Ha omoenvnoii cmpanuye (6 6ymancHom u 31eKMmpoOHHOM 8apuanme) NPUEOOSMCs cee-
Oenusi 06 asmope:

— @.1.0. noanocmwio, yuenas cmeneHsb u yueHoe 386anue, mecmo pabomul (0151 nyoau-
Kayuu 6 pasoene «Hawu aemopoly);

— NOJIHblE NOYMOoBble aopeca, HoMepa CYHceOH020 u domauHe2o menegonos, E-mail
(02151 653U pedaKyuu ¢ asmopamu, He NyOIUKyIomcs),;

— Haz8aunue cmamovu U hpamunus (-u) aemopa(-08) Ha KA3axCKoM, pYCCKOM U AHeIULL-
ckom azvikax (0 « Cooeparcanus»).

4. Unnocmpayuu. Ilepeuenv pucynkoe u noOpucyHoutsle HAONUCU K HUM Hpeocmas-
JISIIOM OMOENbHO U 8 00WULL meKcm cmambuu He ekuroyatom. Ha obpammnoii cmopone kaoic-
0020 pUCYHKA Clledyem YKA3amb e20 HOMep, HA36aHue PUCYHKA, (amunuio asmopa, Ha-
seanue cmamvu. Ha CD oucke pucynku u unitocmpayuu 6 popmame TIF unu JPG ¢ pasz-
pewenuem He menee 300 dpi (paiinvl ¢ nazeanuem «Pucly, «Puc2y, «Puc3» um.o.).

5. Mamemamuueckue opmynvt dondxcuvl dvimv Habpanwvl xkax Microsoft Equation
(kadicoas chopmyna — ooun obvexm). Hymeposamo credyem auwe me gpopmynsl, Ha Ko-
mopble UMEIOMCs CCLIKU.

6. Aemop npocmampueaem u uzupyem panKu CMamvi U Hecem Omeen cmeeHHOCHb
3a codepoicanue cmamou.

7. Pedaxyus ve 3aHUMaemcsi IumepamypHou U CIMUIUCmMu4eckolu oopabomkou cma-
mou. Pykonucu u CD oucku He eosepawaromces. Cmambvu, opopmieHubie ¢ HapyuieHuem
mpebo8anuti, K nyoIuKayuu He NPUHUMArOmcs.

8. Pykonuco u CD ouck ¢ mamepuanamu ciedyem HAnpasisims o aopecy:

140002, Pecnyonruka Kazaxcman, e. Ilagnooap, yi Mupa, 60,

Ilasnooapckuii cocyoapcmeenHulll neda2o2uiecKuti yHusepcument,

Hayunouii yenmp 6uoyenono2uu u 9K0102U4eCKUX UCcie008aHuU.

Ten 8 (7182) 552798 (6n. 263), ¢paxc: 8 (7182) 651621

unu no e-mail: ali_0678@mail.ru, mikhailk99@gmail.com

OmeemcmeeHHblll ceKpemapb HCYpHAIa Hayuuslii compyonux Kuumenko Muxatin
IOpvesuy

Hawu pexeusumut:

«llasnooapckuii cocyoapcmeentulii heda2o2udecKuti YHUepcumen

BUH 040340005741

HUK KZ609650000061536309

AO «Forte banky

BUK IRTYKZKA

OKIIO 40200973

KBE 16

Jna nyonuxayuu 6 dcypHaie 6 keumanyuu ykazamse «buonocuveckue nayku Kazax-
cmauay
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Articles must comply with the following points:

» The article is provided in Kazakh, Russian or English.

» The field of research should correspond to the journal «Biological Sciences of
Kazakhstany.

» The journal does not publish articles that have been published in other publications.

*» SUGGESTIONS  SHOULD  CONTAIN  EXCLUSIVELY  INTERESTED
INFORMATION FOR READERS.

1. The journal receives manuscripts of articles typed on a computer, printed on one
side of a sheet with a one-and-a-half line spacing, with margins of 2 cm on all sides of the
sheet and a cd disc with all materials in the text editor «word 7.0 (97, 2000) for windows
«(the size is 12 points, the headset is times new roman / kz times new roman).

2. The article is signed by all authors. The usual length of the article, including the
annotation, literature, tables and drawings, should not exceed 10,000 words.

3. The article should be accompanied by a review of the doctor or candidate of
sciences for authors who do not have a scientific degree.

4. Articles must be executed in strict accordance with the following rules:

— International rubric of scientific and technical information (IRSTI),

— Affiliation with the author's place of work (without instructions of regalia and
position), size - 12 points, headset - arial (for Russian, English and German languages),
kz arial (for Kazakh), paragraphed;

— The name of the section in which the article is placed;

— Article title: size - 14 points, headset - times new roman cyr (for Russian, English and
German languages), kz times new roman (for Kazakh language), title, fat, paragraph;

— The abstract should contain not less than 100 words (100-150 words) in Kazakh,
Russian and English languages: size - 10 points, headset - times new roman (for Russian,
English and German languages), kz times new roman (for Kazakh language ), italics,
left-right indent - 1 cm, single line spacing. The abstract should state the reason for the
study and the importance of its results. We need to start with a proposal that contains the
main information about the study, and then write a brief summary of your work, goals and
methods (if the article is focused on methods or techniques) and draw conclusions. In the
last sentence, write a conclusion that should be accessible to readers;

— Keywords not less than 3-4;

— The text of the article: size - 12 points, headset - times new roman (for Russian,
English and German languages), kz times new roman (for Kazakh language), one and a
half interlaced interval. The text should begin with a brief introduction, which describes
the importance of the study. Technical terms, abbreviations and initials should be defined;

— The list of references used (references and notes in the manuscript are indicated by
end-to-end numbering and are enclosed in square brackets) should include new sources.
The list of literature should be issued in accordance with GOST 7.1-84.- for example:
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1. Author. Title of the article // name of the journal. The year of publishing. Volume (for
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2. Andreeva SA Title of the book. Place of publication (for example, m. :) publishing
house (for example, science,), year of publication. The total number of pages in the book
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3. Petrovi.l. Thesis title: dis. Cand. Biologist. Science. M .: the name of institute, year.
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4. C.christopoulos, the transmisson-line modelling (tml) metod, piscataway, nj: ieee
press, 1995.

On a separate page (in paper and electronic versions) information about the author
is given:

- Full name. Completely, academic degree and academic title, place of work (for
publication in the section «our authorsy);

- full postal addresses, office and home telephone numbers, e-mail (for communication
with the editorial staff and authors are not published);

- the name of the article and the surname (s) of the author (s) in Kazakh, Russian and
English (for «contenty).

5. lllustrations. The list of figures and the captions to them are presented separately
and do not include the general text of the article. On the back of each picture you should
indicate the number, picture name, author's name, article title. On the CD, pictures and
illustrations in the .tif or .jpg format with a resolution of at least 300 dpi (files named
«picly, «pic2», «pic3», etc.).

6. Mathematical formulas must be typed in the Microsoft Equation Editor (each
formula is one object). Only the formulas referred to should be numbered.

7. The author reviews and visits the article's galleys and is responsible for the content
of the article.

8. The editorial board does not deal with the literary and stylistic processing of the
article. Manuscripts and cd disks are not returned. Articles that are issued in violation of
the requirements are not accepted for publication.

9. The manuscript and cd disc with materials should be sent to:
140002, Republic of Kazakhstan, Pavlodar, ul. Mira, 60,
Pavlodar State Pedagogical University,

Scientific Center of Biocenology and Ecological Research.

Tel. 8 (7182) 552798 (ext 2-63).

e-mail: mikhailk99@gmail.com
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