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Regional Academy of Management is a public Academy of Sciences, a self-governing
community of scholars, teachers and practitioners in the management from the Republic of
Kazakhstan, the European Union and the CIS countries, Turkey, India, Ukraine and Georgia. Holds the
honorary title "Leader of Kazakhstan" among research organizations.

The Academy operates in accordance with the principles and standards of the Bologha
scientific and educational process.

The purpose of the Academy is to promote social and managerial knowledge and technology,
as well as the implementation of economic, sociological, socio-psychological and other fundamental
and applied research on topical issues of governance.

Academy provides independent certification and assessment of the quality of training of the
teaching staff, as well as leaders and practitioners of the highest qualification in the management
and social sciences, with the issuance of the relevant qualification documents.

For more information visit: www.regionacadem.org
Inquiries by e-mail: inf.academ@gmail.com

PervoHanbHas Akapemua MeHepkMeHTa — akapeMUA Hayk, camMmoynpaBasemMoe coobLuecTBo
yuyeHbIX, npenoaaBaTene U CMELMaAUCTOB-NMPaKTUKOB B 0OGAacTM MeHepkmeHTa U3 Pecnybauku
KasaxctaH, ctpaH EBponenckoro Coto3a u CHI, Typuuu, UHAMK, YKpauHbl U Fpy3un. Obrapatenb
noyeTHoro 3BaHuA «\upep KasaxcraHa» cpeau HayuHbIX OpraHu3auui.

AkapeMusl AEUCTBYET B COOTBETCTBMM C MPUHLMNAMU U CTaHAApTaMU BOAOHCKOro HayuHo-
obpasoBaTenbHOro npouecca.

Lenbto AKapeMUU ABAAETCA COAEUCTBUE Pa3BUTUIO COLMAAbHO-YNPABAEHUYECKUX 3HAHUK U
TEXHOAOTUH, @ TaKXKe NPoBeAeHUE IKOHOMUYECKHUX, COLLUONOTUUECKUX, COLLUANbHO-TICUXONOTUUYECKUX
U WUHbIX GYHAAMEHTAAbHbLIX U MPUKAAAHBIX HayUHbIX MCCA€AOBAHUK NO aKTyaAbHbIM Npobaemam
ynpaBAeHUA.

AKapeMUA oCyLLECTBAAET HE3aBUCUMYIO aTTecTauUIo U OLEHKY KauecTBa NOArOTOBKU Hay4yHO-
neparorMyeckUx KappoB, a TaKkKe PYKOBOAMTEAEW U CMELMANMCTOB-NPAKTUKOB BbICLUEN
KBaAMPUKaLMK B 06NaCTM MEHEAKMEHTa U APYrMX COLMaNbHbIX HAyK C BblA@ueld COOTBETCTBYHOLLMX
KBaAMDUKALMOHHBIX AOKYMEHTOB.

MoapobHas MHopMmauua Ha canTe: www.regionacadem.org
CnpaBKM N0 3AeKTPOHHOM nouTe: inf.academ@gmail.com
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Compilation of the materials of the international scientific-practical conference
"Quality Management: Search and Solutions" (edited by S. Midelski) was awarded the
Honorary Diploma and the Gold Medal of the XXVIIl Moscow International Book Fair,
held at the Exhibition of Economic Achievements (VDNKh, Moscow, Russia) 2-6
September 2015.

XXVIII Moscow International Book Fair - the largest international scale Book
Forum in Russia, which became one of the central events of the Year of Literature in
the Russian Federation.

Participants of the oldest book fair has become more than 400 Russian and
foreign publishing houses from 30 countries, which traditionally provided the best
examples of educational, scientific, reference and encyclopedic, fiction, children's
literature.

IITMITJIOM

yuacTHUKa 28 MOCKOBCKOMH i

MexayHapoaHOW KHHKHON BBICTABKU-IPMapKHU

HATPAXJAETCSA U3JJAHUE
Munenbckuii C.J1.
COOPHUK MATCPHAIOR MOKIYHAPOAHOH Hay SHO-TIPAKTHHCCROI KOHepEHLIN

«MeHE/DKMEHT KauecTBa: MOUCK U PCHICHUA»

[agnoaap: Pernonansias Axatemusn Menemkmenta, 2013
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COopHUK MaTepuanoB MEXAYHAPOAHOM HaYUYHO-NPAKTUYECKOW KOHdepeHLUu
«MeHepAKMEHT KauecTBa: NOUCK U pelueHUs» (noa peaakuuen C.A. Mupeabckoro) 6bin
otmeueH [loyetHbiMm AunaomomM U 3onoTod Mepanbio XXVIII MockoBckou
MEXAYHAapOAHOU KHWXKHOW BbICTaBKU-APMAPKMU, COCTOSIBLUEUCA Ha BbicTaBke
AoctxeHun HapoaHoro Xo3ssaictea (BAHX, r. MockBa, P®) 2-6 ceHTA6pa 2015 roaa.

XXVIII MockoBckaa MeXAyHapoOAHaA KHWXHaA BbiCTaBKa-ApmMmapka -
KpynHeuwun B Poccun KHUXHBIA GOpPYM MEXAYHapPOAHOro maclutaba, KOTopbiM CTan
OAHMM U3 LieHTpaAbHbIX cobbiTUM Foaa AMTepaTypbl B Poccunckon depepauum.

YuacTHUKaMU cTapeullero KHWXHoro d¢opyma cTpaHbl ctano 6onee 400
POCCUUCKUX U 3apybexHbix uspatenbctB U3 30 cTpaH, KoTopble TPAAULUOHHO
npeAcTaBUAU Aydlune obpasubl yuebHOM, HAyYHOU, CNPABOUYHO-3IHLIUKAONEAUUYECKOM,
XYAOXXECTBEHHOW, AETCKOU AUTEpaTypbl.

* k %k k%

All collections of scientific papers, published by the Regional Academy of
Management, have ISBN, Bibliographic Classification, Universal Decimal
Classification (UDC) and all the necessary details.

Bce c60pHMKM HayuyHbIX TPyAOB, U3paBaemble PermoHanbHoW Akapemuen
MeHepxmeHTa, umetoT ISBN, BBK, YAK U Bce Heo6xoAUMble peKBUIUTDI.
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Compilation of the materials of the international scientific-practical conference
"Quality Management: Search and Solutions" (edited by S. Midelski) was awarded the
Honorary Diploma and the Gold Medal of the XXXVI International Paris Book Fair (17-
20 March 2016, Paris).

XXXVI International Paris Book Fair was held under the motto "Book in the
Spotlight". It was opened by solemn speech of French President Francois Hollande.
Among the visitors of the Fair were many French and foreign politicians, scientists
and cultural figures, such as France Prime Minister Manuel Valls, the Minister of
Culture and Communications Audrey Azoulay, Minister of Higher Education and
Scientific Research Najat Vallaud-Belkacem.

Over the 4 days of the Exhibition organized more than 800 meetings devoted
to issues of book publishing, distribution and availability of books, copyright issues
related to, including educational and scientific publications.

Fair participants were representatives of 45 countries; the number of visitors
exceeded 230,000 people.

RUSSIAN ACADEMY OF NATURAL HISTORY

International Association of Scientists, Educators and Specialists

(;_‘ PARIS BOOK FAIR

-t 17-20 March 2016, Paris

CERTIFICATE OF PARTICIPATION

Hecmea /1\
PRESIDENT

EEEL
=
Official exhibitor of Paris Book Fair 2016, stand V 75 y

C60pHUK MaTepuanoB MEXAYHAPOAHOW HAYUHO-MPAKTUYECKOU KOHPepeHLUUH
«MeHepKMEHT KauecTBa: NOUCK U pelueHus» (noa pepakuuen C.A. Mupeabckoro) 6bin
otmeueH MMouyetHbiMm Aunaomom U 3onoToM Meaanbto XXXVI MexxayHapoaHoro
Mapuxckoro KHWxXHOro CanoHa (17-20 mapta 2016, Mapux).

XXXVI MexpyHapoaHbih MapuXXCKUKU KHUXKHBbIA CanoH MpoLlen NoaA AEBU3OM
«KHUra B UEHTpe BHUMaHUA». Ero OTKPbIA TOPXECTBEHHOW pPeuYbl0 MNPEe3UAEHT
®paHuy3ckou Pecnybanku ®paHcya OnnaHp (Frangois Hollande). Cpean nocetutenen
CanoHa 6biAM MHOrMe ¢paHuUy3CKMEe U UHOCTPAHHblE MOAUTUKU, AEATEAU HAYKU M
KYAbTYPbl, TaKue Kak npembep-MuHUCTP PpaHuumn MaHyanb Banbc (Manuel Valls),
MUHUCTP KyAbTypbl U cBA3M Oppu Asynaum (Audrey Azoulay), MMUHUCTP BbICLLUETO
obpa3oBaHMA M HayuHblx UcchepoBaHuM Hasat Banno-bBenkacem (Najat Vallaud-
Belkacem).

3a 4 pHA npoBepeHMA CanoHa opraHu3oBaHo 6onee 800 BceTpeu,
NOCBALWEHHDbIX BONPOcaM KHUrOU3AaHUA, pacnpoCTPaHEHUA U AOCTYMHOCTU KHUXXHOMU
NPOAYKLMU, BONPOCaM aBTOPCKUX NpaB, KacaloWMXCA, B TOM UYUCAE, YYEOHbIX U
Hay4YHbIX U3AAHUN.

YuactHukamu CanoHa ctanu npeactaButenu 45 ctpaH, YACAO FOCTEU NPEBLICUNO
230 000 uyenosek.
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The collection of materials of the Ill International Scientific and Practical
Conference "Innovation Management and Technology in the Era of Globalization"
(Sharjah, UAE, January 12-14, 2016, edited by S. Midelski) was presented at the XXIX
International Exhibition of Teaching and Scientific Publications.

The exhibition was held from 30 May to 1 June 2016 in the main building of
Russian Academy of Sciences (RAS, Moscow, Russia).

The collection was awarded by the Diploma "The Best Teaching Publications in
Its Field" and by the Certificate "Golden Fund of National Science".

Regional Academy of Management sincerely thanks our partners and co-
organizers of the conference, members of the editorial board and all the authors of
articles, which was published in the collection.

* % % % %

CobopHMK  MmaTepuanoB ]| MeXAYHapOAHOMU Hay4YHO-NPaKTUYECKOU
KoOHpepeHunn «<AHHOBaAUMOHHbIK MEHEAKMEHT U TEXHOAOTUM B 3NOXy rAobanusaumumn»
(Wapaxa, OA3, 12-14 sauBapa 2016 ropa, pepaktop C.A. Mupenbckum) Obin
npeactaBAeH Ha  XXIX  MeXAyHapoAHOW  BbiCTaBKe-pe3eHTauMu  yyebHo-
METOAUYECKUX U HAaYUYHbIX U3AAHUM.

BbictaBka npoxoamna ¢ 30 maa no 1 uioHA 2016 r. B rnaBHOM 3AaHUM
Poccuiickon Akapemun Hayk (PAH, Mockea, Poccus).

C6opHUK 6bIA HarpaxaeH AMnaomom «Ayudluee yuebHO-MeToauueCcKoe U3paHue
B oTpacAu» U CepTUdPUKaTOM «30NOTOU POHA OTEeUEeCTBEHHOM HayKH».

PervoHanbHaa Akapemus MeHepKMEHTa MUCKpeHHe 6haropapyTt  Haluux
NapTHEPOB U CO-OPraHM3aToOpPoOB KOHPEPEHLUUU, YUNEHOB PEAAKLMOHHOW KOAAETUU U
BCEX aBTOPOB cTaTten, onybAMKOBaHHbIX B COOpHUKe.

www.regionacadem.org 6 inf.academ@gmail.com
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The collection of materials of the International scientific-practical
conference «Prospects for the Development of Modern Science» (edited
by S. Midelski) was awarded the Gold Medal of the XXXVI International Book
Exhibition Liber Barcelona - 2018.

The exhibition was held from 3 to 5 October 2018 in one of the largest
exhibition centers in Europe Fira Barcelona Grand Via (Barcelona, Spain). The
event was held with the official support of the Government of Spain, the
Ministry of Education and Training of Spain, the Ministry of Culture and Sports
of Spain, the Department of Culture of Catalonia, the City Council of Barcelona.

UMY ANNSSS RSN
\ N
S LIBER BARCELONA 2018 \
\ CERTIFICATE OF PARTICIPATION \
k\ NMEPCIMNEKTUBbLI PA3BUTUS COBPEMEHHOW HAYKN =
S R
Mupgenbckui C.J1. ( \

,.’ﬁl &

LRI R SSRNNN \\

C60pHUK MaTepuanoB MeXAYHapOAHOM Hay4YHO-NPaKTUUYECKOU
KOH$epeHuun «[lepcneKTuBbl pa3BUTUA COBPEMEHHON HayKu» (NoA peaaKLUen
C.A. Mupenbckoro) 6bin HarpaxxaeH 30A0ToW Mepanbio XXXVI MexayHapoAHOM
KHWKHOM BbicTaBKkM Liber Barcelona - 2018.

BbictaBka npowna ¢ 3 no 5 okrabpa 2018 roaa B 0AHOM U3 KPYNHEWLLUNX
BbICTaBOUYHbIX UeHTpoB EBponbl Fira Barcelona Grand Via (r. bapcenoHa,
UcnaHuna). Meponpuatue nNpoBEeAEHO MNpU  OPULMAABHOW  MOAAEPXKKE
MpaButenbctBa UcnaHuu, MuHucTepcTBa 06pa3oBaHUA U NPopecCUOHANbHOM
noarotoBku McnaHun, MuHUCTEpPCTBA KyAbTypbl U cnopTa WcnaHuwm,
AenaptameHTa KyAbTypbl KaTanoHuu, Flopoackoro coseta r. bapcenoHa.
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ORGANIZERS OF THE CONFERENCE:
OPFAHU3ATOPbl KOHOEPEHLUMU:

Regional Academy of Management
(Pavlodar, Kazakhstan)
www.regionacadem.org

PeruoHanbHas Akapemusls MeHepAKMeEHTa
(MaBnopap, KasaxcraH)

European Scientific Foundation
Institute of Innovation (Wloclawek, Poland)

Europejska Fundacja Naukowa
Instytut Innowacji (Wioctawek, Polska)

Regional Center for European Integration
(Wloclawek, Poland)

http://rcie.pl
Regionalne Centrum Integracji Europejskiej
SRUIE Ve OCEAWER (Wtoctawek, Polska)
Sy, National Institute of Economic Research
g % (Batumi, Georgia)
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Batumi Navigation Teaching University
(Batumi, Georgia)
http://bntu.edu.ge/
batymckui YHUBepcuTeT HaBurauuu
(Batymu, 'py3ua)

Sokhumi State University
(Thilisi, Georgia)
http://sou.edu.ge
CyXyMCKHWi rocyAapCTBEHHbI YHUBEPCUTET
(Téunamncu, Npyausn)

Ukrainian Assembly of Doctors of Sciences
in Public Administration (Kyiv, Ukraine)
http://vadnd.org.ua
BceykpaiHcbka Acambaena AokTopiB Hayk
3 Aep>xaBHoro YnpasaiHHA (KWiB, YKkpaiHa)
East European Institute
(Izhevsk, Russia)
www.mveu.ru
BocTouHo-EBponeicKuit UHCTUTYT
(UWxeBck, Poccus)

International Toktomamatov University in Jalal-Abad
(Jalal-Abad, Kyrgyzstan)
http://mnu.kg/
MexayHapoaHbi yHuBepcuteT UM. K.LL. ToktomamaroBa
B XXanan-Abaae (XKanan-Abap, KbiprbictaH)
Taraz Innovation and Humanities University
(Taraz, Kazakhstan)
www.tigu.kz
Sl Tapa3ckuit U(HHOBaLlMOHHO-TYMAHUTAPHbIA YHUBEPCUTET
(Tapas, KasaxcTaH)
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SECTION IV / CEKUUA IV
NATURAL SCIENCES / ECTECTBEHHbIE HAYKU

4.1. Hydrogenation of Oil Using Nanocatalysts

Ainur Nurpissova
Master Student. K. Zhubanov Aktobe Regional State University
(Aktobe, Kazakhstan)

Today, hydrogenation processes in the oil refining industry are used in
large numbers. There are several main types of hydrogenation processes:
hydrocracking,  destructive and  non-destructive  hydrogenation,
hydrodealkylation and hydrotreating [1]. In this paper, we considered the
process of hydrogenation using catalytic systems based on molybdenum,
vanadium, niccolum and cobaltum salts. Hydrogenation processing of heavy
hydrocarbons is one of the main directions of efficient conversion of heavy
hydrocarbons into light and medium distillates, intermediates and products
with a lower boiling point. Usually, a heterogeneous catalyst is used in the
process, in which Ni, Mo and Co sulfide is deposited on aluminum oxide.
During processing, high-molecular components of raw materials are
adsorbed on the surface of the catalyst, blocking the pores and active
centers of the catalyst, which is accompanied by a rapid decrease in its
activity in the hydrogenation reaction. Organometallic compounds and
resinous substances contained in heavy oil raw materials are also deposited
on the surface of catalysts and deactivate it. Because of this, the service life
of the catalysts is shortened. Therefore, maintaining a high pressure of
hydrogen is a feature of this process. When hydrogenating high-molecular
organic raw materials, the shape of the catalyst surface is important. For
these reasons, the catalyst particles must have a surface that is sterically
accessible to large molecules. This condition is met by spherical catalyst
particles. Obviously, to ensure high activity, the catalyst must have a large
specific surface area (table 1) [2]. In addition, small catalyst particles are not
deposited on the walls of pipelines and reactors.

Table 1. Influence of the size of spherical particles of sulfide catalysts on their
specific surface area

Radius of spheres, mcm
Compound 10 \ 1 \ 0,1 \ 0,01 | 0,001
Specific surface, m?3/g
MoS:> 0,067 0,67 6,7 67 670
FeSi+x 0,063 0,63 6,3 63 630
NiS 0,059 0,59 5,9 59 590
CoS 0,06 0,6 6 60 600
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Further development of the technology of catalytic coal liquefaction
was associated with the production of MoS: with high particle dispersion. To
obtain spherical MoS2 microparticles evenly distributed in the reaction
volume, a method for the synthesis of molybdenum disulfide from an
emulsion and a technology for their synthesis and application directly in the
processing of oil residues were proposed. Figure 1 shows a scheme for
obtaining spherical particles with a catalytically active MoS:> phase. A
solution of a molybdenum salt, such as ammonium paramolybdate (PMA), is
emulsified in a liquid organic medium (the remains of distillation of coal
hydrogenate or oil) with a boiling point above 260°C.

T =50-95°C T = 120-150°C T = 350-400°C

Raw A drop of emulsion Cluster (NH4)6éM07024 Cluster MoS2
r=0.1-1mcm r=0.015-0.15mcm r=0.005-0.05mcm

Figure 1. Mechanism of MoS: cluster formation during
hydrogenation of heavy oil raw materials

Modern emulsification methods allow to obtain emulsions with average
drop diameters of 0.1-1 microns. When testing the technology of coal
liquefaction at the experimental plant ST-5, a disk dispersant was used for
emulsification. Typical composition and properties of the resulting emulsion
are shown in table 2 [2]. Dispersion medium (coal pasteurizer or heavy oil
product) contains resin and asphaltene molecules that stabilize the resulting
emulsion. As noted, the formation of MoS: from PMA requires a sulfidating
agent that can form hydrogen sulfide under hydrogenation conditions. When
hydrogenating raw materials with a high content of sulfur, the role of a
sulfidating agent is performed by sulfur-containing organic components.
When liquefaction of coal with sulfur content less than 0.5% require
additional the introduction of sliderule supplements. The raw material
containing the emulsion (and sliderule agent), is heated to the operating
temperature of the process. When reaching 120-150°C, the emulsion boils,
intense evaporation of water from the solution and salt crystallization begins.
Boiling may be accompanied by microbursts of the initial emulsion droplets,
which leads to their additional grinding. The crystals of the resulting salt have
a hydrophilic surface and are located inside a water drop. As the moisture is
removed, the drop is compressed by surface tension forces, and the crystals
combine to form a spherical cluster. Ideally, the size of the cluster is
determined by the concentration of the solution and the nature of the
dissolved compound [3].
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Table 2. Dispersion composition and settling rate of drops of an emulsion of an
agueous solution of ammonium molybdate in the oil distillation residue. The viscosity at
50°C is 0.12 Pa*sec, at 85°C — 0.02 Pa*sec. The emulsion is prepared in the disk

disperser system Pushkina-Hotuntseva

Parameter The radius of the emulsion droplets, mcm
0,3-0,5 0,5-1,0 1,0-1,5 1,5-2,0
Percentage of the
total number of 51,2 39,0 8,1 1,6
drops, %
;:‘eecipitatigﬁeof dro;sf 1,19%105- | 3,33*10%- | 1,33*104- | 2,99*10%-
0 3,33*10° | 1,33*10% 2,99%104 5,33*104
at 50°C, cm/h
-;I)_rheecipitatigar:eof dr0|c?s]c 7,14*10%- 210~ §+10*- 1,8*10°-
0 2*104 8*10+ 1,8*103 3,2*10%?
at 80°C, cm/h

Also known is a method for processing heavy hydrocarbons described
in US patent No. 4134825, 208-108, 1979, which is carried out in the
presence of oil-soluble compounds of molybdenum, vanadium or chromium.
As the latter, the salts of tar and naphthenic acids containing these metals
are used. An oil-soluble compound is converted into a catalyst by preheating
a solution of this compound in the temperature range of 325-415°C and a
pressure of 3.5-35 MPa in the presence of a hydrogen-containing gas
containing 1-90% mol. hydrogen sulfide. Then the oil product with a solid
colloidal catalyst contained inside it is introduced into the hydro-conversion
zone, which is carried out at a temperature of 343-538°C and a partial
pressure of hydrogen of 3.5-35 MPa. The disadvantage of the described
method is low activity, the need and complexity of preliminary preparation of
the catalyst and, as a result, its high cost. US patent No. 4637870 describes
a process for hydro-conversion of heavy petroleum feedstock, in which
phosphoric acid is added to an aqueous solution of phosphomolybdenic acid
as a catalyst. The resulting mixture is mixed with a hydrocarbon material to
form a catalyst precursor concentrate. The catalyst precursor solution is
dehydrated, sulfidated, mixed with the raw material - heavy oil or fuel oil -
and fed to the reactor for the hydrogenation reaction. The patent mentions
that phosphomolybdenic acid usually contains an atomic P/Mo ratio in the
range of 0.08:1 to 0.01:1.1, and if phosphoric acid is added to
phosphomolybdenic acid in an amount sufficient to reduce the yield of coke,
then it is necessary to provide an atomic P/Mo ratio in solution in the range
of 0.12:1 to 0.45:1. The disadvantage of this method is low activity, high level
of coking, complexity of preparation and introduction of the catalyst into the
raw material before the reactor, as well as the high cost of the resulting
catalyst.

The method offers catalytic hydrogenation (US Patent No. 4172814,
208-108, 1979) using a metal catalyst effectively dispersed in the reaction
mixture. According to this method, the water solution of the catalyst is
dispersed in an immiscible hydrocarbon, which is then subjected to
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hydrogenation at 400-500°C and a pressure of 3.5-35.0 MPa. As a catalyst,
use the salts of molybdenum, niccolum, cobaltum, ferrum and wolframium,
or a mixture of them. The amount of molybdenum is 0.01-0.1%. In mixed
catalysts, metals are present in an equal atomic ratio. The disadvantages of
the known method is that the hydrogenation of heavy oil products by this
method leads to increased coking and low yield of light fractions, the method
is technically complex and uneconomical. The closest technical solution is
the method of hydrocracking of oil and fuel oil, described in US patent
6004454. 1t offers a dispersed type catalyst for catalytic hydrocracking of
crude oil and fuel oil, a preparation method and a hydrocracking process in
a suspended layer of the proposed catalyst. The catalyst contains Mo in the
amount of 2-15%, Ni in the amount of 0.1-2% and P in the amount of 0.1-
3%. The method of preparing the catalyst consists in dissolving the oxide or
salt of the corresponding metal in water. The process consists of mixing raw
oil and feedstock-fuel oil with a catalyst, heating the mixture and introducing
the mixture into the reactor, conducting a hydrocracking reaction at 380-
460°C under a hydrogen pressure of 10-15 MPa, the catalyst is added in the
amount necessary to ensure the active metal content equal to 150-1500
ppm. The yield of distillate fractions in the process is about 70%, mainly
without coking. The disadvantages of the proposed process are the low yield
of distillate fractions, as well as the use of expensive hardware design, due
to the use of high-pressure process, and increased costs. The purpose of
the invention is to develop a method for hydrogenation processing of heavy
oil residues, which allows increasing the yield of light fractions of the
obtained intermediates and products and reducing coking. The task is solved
in that in the method for hydrogenation processing of heavy oil residues in
the presence of distributed raw materials molybdenum-containing catalyst,
at elevated temperature and hydrogen pressure homogenizer raw material
pre-mixed with modifier, which is used as the oil fraction of secondary origin,
at a temperature of 80-95°C, enter the molybdenum catalyst precursor and
surfactant-lecithin, the resulting mixture was dispersed before the formation
of stable emulsions with an average diameter of drops equal to 45-260 nm,
and hydrogenation is carried out, then distillate fractions are separated from
the reaction products that boil at a temperature up to 520°C, and the
remainder that boils at a temperature above 520°C, and possibly return the
remainder to the recycle in an amount of 5-60% at the dispersion stage. The
molybdenum-containing precursor of the catalyst is promoted by Co or Ni
compounds taken in the amount of 0.1-1.0 atoms for the sum of the promoter
metals per molybdenum atom. The process is carried out at a temperature
of 420-460°C and a hydrogen pressure of 3-10 MPa, with a rate of hydrogen
supply to the reaction zone equal to 500-1500 nanoliters (H2)/liter
(feedstock). The reaction products are separated from the gas to produce at
least 85% distillate fractions with a boiling point below 520°C [4]. Activation
of heavy oil raw materials under chemical and mechanical action in the
presence of modifiers that have affinity to asphaltenes leads to structural
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changes associated with physical and chemical processes involving atoms
and nanoparticles, asphaltenes in the dispersed phase of the colloid system.
Homogenization and dispersion is carried out using devices by using the
hydrodynamic effects of supersonic vapor-liquid flows or vibro-cavitation
processes characterized by the presence of high stresses and shear rates,
high-frequency flow pulsations and any other methods of effective mixing.
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4.2. Ethnobotanical Studies of the Medicinal Plant Ferula Foetida L.
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(Almaty, Kazakhstan)
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KazNPU named after Abay, 1st Year Master’'s Degree Student
(Almaty, Kazakhstan)

To replenish the assortment and introduce into the production of
original domestic herbal preparations, the issues of finding herbal medicinal
raw materials and its rational use are of particular relevance. One of the
largest regions of Kazakhstan is the South Kazakhstan Region (SKO), which
is characterized by a variety of landscape and climatic zones: from deserts
to highlands, each of which is characterized by a peculiar complex of
species. The geographical location of the region and the complex landscape
differentiation of the territory led to a wide variety of plant communities and
the richness of flora. So, about 50% of the plants of the whole flora of
Kazakhstan and 41% of the total number of endemic Kazakhstan species
grows in South Kazakhstan [1]. Among the wild-growing species there are a
lot of medicinal, food, technical, "Red Book" and endemic species - Artemisia
cina, Allochrusa gypsophiloides, Liquorice, Scorzonera tau-saghyz, Ephédra
equisetina, Salsola richteri, Anabasis aphylla L , Psoralea drupacea Bunge,
Cistanche salsa, Ferula foetida L. previously harvested, and some of them
still remain industrial blanks [2-5].

The genus Ferula L. contains about 150 species with an ancient
Mediterranean range. There are 50 species in Kazakhstan, 20 of them are
endemic. According to E.P. Korovin (1961), the most ancient species is
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considered to be a representative of the subgenus Scorodosma Ferula
foetida (Bunge.) Regel, which grows in the South of Kazakhstan [1].

Ferula foetida L. is an officially recognized medicinal plant, used by
official medicine. It is also included in the State Register of Medicines of the
Republic of Kazakhstan and the Pharmacopoeia of several other countries.

Ferula foetida L. (Ferula foetida L. - family Apiaceae), kaz. cachbip,
cacblk — kypawn, a perennial herb with a short growing season - ephemeroid.
In terms of its life form, it is a rosette hemicryptophyte, monocarpic, the stem
Is thick, stocky, about 1 m high, in the upper third branching into a thick,
spherical panicle, the lower branches are alternate, the upper ones are
gathered several together; leaves are soft, early withering, usually bare
above, softly lowered below, basal on short and thick petioles. Blossoms and
bears fruit once every 5-6 years. Blossoms in March-April bears fruit in April-
May.

Ferula foetida L. is widely distributed in the forest piedmont plains and
sand and gravel deserts of almost the whole of Kazakhstan [3. 8].

The plant has versatile significance. In the roots it contains an aromatic
resin which has medicinal value. Among the "pharmaceutical resins" they
are described under the name Assa-Fetida, it has a strong, unpleasant,
garlic smell. Resin is obtained by swabbing the exposed top of the root. In
addition to resin, starch is contained in the roots (up to 61.3%), which, after
washing in water, is consumed by the population as food. Leaves and fruits
are well eaten by sheep. Ripe fruits contain fats up to 9.5%, protein up to
22.8%, dietary fibre up to 29%, nitrogen-free extractives 34.05%, water
10.04% and ash 10.09%.

The determination of concomitant wild-growing species was carried out
according to the «Flora of Kazakhstan» [3] and the «lllustrated Key to Plants
of Kazakhstan» [4]. Ethnobotanical studies were conducted by questioning
(questioning and verbally) the local population about the nature of the use of
Ferula foetida L. for medicinal, food and other purposes. As a result, new
data were obtained on economic use (such as spices in food and feed, etc.),
as well as for treatment of diseases of the lungs and respiratory tract.

Ferula foetida famous plant in the East. It is used as a spice and since
ancient times it has been used as a medicine "Assafetida” to dissolve in
water and drink with roughness of the throat, chronic cough, tumors of the
uvula. Intake of it enhances libido, drives urine and menstruation, helps with
cold old diarrhea. For therapeutic purposes, roots are used - ferula tubers in
dry and fresh form, tincture on vodka and decoctions on water. Ferula is used
for dyspepsia, diabetes mellitus, neurosis, rheumatism, bronchial asthma, as
an anti-inflammatory for pneumonia, anticonvulsant, choleretic, for
pulmonary tuberculosis, liver, kidney, syphilis, cerebral atherosclerosis, loss
of strength, with reduced sexual sensation, it treats well intestinal tract.

In modern scientific medicine, it was discovered that resins have anti-
inflammatory and analgesic effects. In addition, antihistamine, anti-allergic
properties of “asafoetida” were revealed. Extracts of the roots and seeds of
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Ferula foetida L. have a stimulating effect on the sexual activity of men. The
antioxidant, anticholinesterase, anti-inflammatory, antitumor properties of
asafoetida have been discovered. In Central Asia, it is also known since
ancient times as an effective medicine for: hysteria; pulmonary tuberculosis;
diabetes mellitus; liver diseases; syphilis; malignant tumors; dermatoses as
wound healing externally. In homeopathy - with diseases of the liver and
organs of the gastrointestinal tract. For the same purposes, the plant is used
now in many countries of the world. The drug is prescribed by doctors in the
form of tincture against seizures. The leaves and fruits of the Ferula are rich
in fats and proteins — in winter they are good for food for horses and sheep.

Scientists at the Institute of Plant Chemistry of Uzbekistan have
created a new drug, Ferulen, based on another species, a thinly dissected
ferula for the prevention and treatment of prostatitis and prostate adenoma.
Experimental studies on various laboratory animals found that the
preparation "Ferulen" antiprostatic activity superior to "Prostamol”,
"Sinestrol" and other drugs that are imported from abroad. The introduction
of this development will fully meet the needs of the republic and neighboring
countries in the preparation [9]. It is likely that Kazakhstan's Ferula foetida L.
is also promising for obtaining similar drugs.

At the Institute of Botany, scientists have developed recommendations
[5] that must be strictly observed when collecting:

1.1t is recommended to harvest raw materials from underground
organs or to use resin when counting the roots of plants 3-4 years old and
weighing at least 2.5 kg of roots. This can be determined by the outlet of the
leaves. It should be in diameter of 50-60 or more, should consist of 6-12 or
more rosette leaves.

2. It is strongly not recommended to harvest generative individuals
(flowering or fruiting plants). They are a source of reproduction and
restoration of ferula populations, since it is propagated by seeds.

3. After using root roots during harvesting, the incorporation of soil pits
IS necessary.

4. Harvesting the roots of ferula is recommended only by hand using
special tools - "digging". Mechanized harvesting by plowing thickets is
unacceptable, as this will violate its seed reproduction and renewal.

5. Re-harvesting of raw materials on the used array should be carried
out only after an 8-10-year break - “rest” of the thickets.

Conclusions. During ethnobotanical studies of Ferula foetida L. in the
South Kazakhstan region, it was revealed that the local population has long
been using it in its everyday life for food purposes and treatment, recovery
of certain therapeutic pathologies. Often, the preparation of this medicinal
plant is carried out by the local population for the purpose of sale.
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4.3. Medical Plants Growing in Zhetysu Alatau
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Abstract

The article deals with the medicinal plants found in the flora of Zhetysu Alatau, the
use of raw materials and its distribution, as well as the effective use of the medicinal
plants by the local population.

One of the most significant issues is the study of the useful plant’s
resources of Zhetysu Alatau, its current status and its effective use. The
number of species of tubular plants in the natural flora of the republic is about
6000, of which more than 600 are endemic. Zhetysu Alatau is a unique
mountainous region with rich and diverse nature. Zhetysu Alatau is important
and is of great interest to many researchers (N.V. Paviov, M.G. Popov, M.I.
Rubtsov, V.P. Goloskolov, A.D. Jangaliyev, A.L. Tahtadjan, R.V. Kamelin,
G.S. Sinytsyn, M.K. Kukenov, M.S. Baitenov, R.A. Egeubayev, D.K.
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Aidarbayeva). Due to the diversity of plant species there is a variety of
scientific works devoted to the different classifications given by scholars. [4]

The flora of Kazakhstan includes more than 1,300 medicinal plants
consisting of more than 6,000 species of tubular plants. Such medicinal
plants and biologically active substances are promising sources in officially
accepted scientific medicine [2].

Medicinal, herbs for vitamin products and other useful plants in Zhetysu
Alatau are mainly distributed in forest covering areas 1500 (1600) -2300
(2500) m., forest steppe 1200-1600 m. and steppes 800-1200 m.

The plant resources of Zhetysu Alatau are rich and diverse in various
useful plants where is the significant place is taken by medicinal plants.

The flora of Zhetysu Alatau includes 112 medicinal families, 622
related and 2,168 species. In addition, Zhetysu Alatau is one of the richest
floristic regions of Kazakhstan by the number of endemic species [7].

Most medicinal species are available in the flora of Zhetysu Alatau,
such as: Asteraceae Dumort. (31), Fabaceae Lindl. (21), Lamiaceae Lindl.
(19), Rosaceae Juss. (18), Labiatae Juss. (14), Apiaceae Lindl. (11),
Polygonaceae Lindl. (11), Ranunculaceae Juss. (11), Liliaceae Hall. (6),
Papaveraceae Juss. (5), Berberidaceae Juss. (5), Araceae Juss. (4),
Ephedraceae Dumort. (3), Crassulaceae DC. (3), Caprifoliaceae Vent. (3),
Peganaceae (Engl) Tiegh. Ex TakhU (2), Grossulariaceae DC. (2),
Chenopodiaceae Less. (2), Valerianaceae Dumort. (2), Rhamnaceae R.Br.
(2), Alismataceae Vent. (1), Alliaceae J. Agardh. (1), Elaegnaceae Juss. (1),
Equisetaceae Rich. (1), Cupressaceae Neger. (1), Cruciferae Juss. (1),
Betulaceae Agardh. (1), Boraginaceae G. Don. (1), Scrophulariaceae Lindl.
(1), Solanaceae Juss. (1), Malvaceae Juss. (1), Guttiferae Juss. (1),
Umbelliferae (1) are included in medicinal families.

Thus, we have found that Zhetysu Alatau is diverse in the types of
medicinal plants [1, 5, 6].

Table 1 - List of medicinal plants of Zhetysu Alatau flora
Ne Family Species
1 | Asteraceae Dumort. Tanacetum vulgare L., Tussilago farfara L.,
Inula helenium L., Inula grandis Schrenk., Inula
britannica L., Inulla caspia Blum., Rhaponticum
carthamoides (Willd.) ILJIN., Chamomilla recutita (L.)
Rauschert.,, Chamomilla suaveolens (Pursh) Rydb.,
Onopordum acanthium L., Achillea millefolium L.,
Achillea nobilis L., Achillea setacea Woldst. et. Kit.,
Aifredia cernua (L.) Casso.
Antennaria dioica (L.) Gaertn., Anthemis tinctoria L.,
Artemisia absinthium L., Artemisia annua L.,
Artemisia austriaca Jacq., Artemisia rupestris L.
Solidago virgaurea L., Solidago dahurica Kitag.,
Matricaria recutita L.Sp.pl., Matricaria matricarioides
(Less.) Porter., Centaurea cyanus L., Cnicus benedictus
L., Gnaphalium kasachstanicum Kirp., Helichrysum
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Ne Family

Species

arenarium (L.) Moench., Helichrysum maracandicum
M.Pop.ex.Kirp., Hieracium aurantiacum L., Lactuca
serriola L.

2 Araceae Juss.

Acorus calomus L.Sp. pl., Arum korolkovii Regel.,
Eminium lenmannii (Bunge), Eminium regelii Vved.

Alismataceae Vent.

Alisma plantago-aquatica L.

Alliaceae J. Agardh.

Allium semenowii Regel.

g~ w

Apiaceae Lindl.

Anthriscus sylvestris (L.) Hoffm., Aulacospermum
anomalum  (Ledeb.), Cenolophium  denudatum
(Hornem.) Tutin, Ferula caspica Bieb., Ferula foetida
(Bunge) Regel., Ferula soongarica Pall. ex Spreng.,
Oenanthe aquatica (L.) Poir., Peucedanum morisonii
Bess., Seseli schrenkianum (C.A. Mey.ex Schischk.) M.
Pimen., Siella erecta (Huds.) M. Pimen., Sium latifolium
L

6 Fabaceae Lindl.

Astragalus onobrychis L., Astragalus sieversianus Pall.,
Caragana aurantiaca Koehne., Caragana frutex (L.) C.
Koch, Ononis arvensis L.,, Sphaerophysa salsula (Pall.)
DS, Glycyrrhiza uralensis Fisch., Trifolium lupinaster L.,
Trifolium repens L., Hedysarum flavescens Regel et
Schmalh., Hedysarum neglectum Ledeb., Lathyrus
humilis (Ser.) Spreng., Lathyrus pisiformis L., Lathyrus
pratensis L.

Lathyrus tuberosus L., Medicago sativa L., Onobrychis
tanaitica Spreng., Oxytropis glabra DC, Oxytropis
lapponica (Wahlenb.) J. Gay., Psoralea drupaceae
Bunge., Vicia sylvatica L.

7 Lamiaceae Lindl.

Melilotus officinales (L.) Pall., Melissa officinalis L.,
Mentha arvensis L., Mentha longifolia (L.) L.,

Origanum vulgare L., Amethystea coerulea L.,
Dracocephalum oblongifolium Regel., Dracocephalum
pavlovii Roldug., Hyssopus ambiguus (Trautv.) lljin,
Hyssopus cuspidatus Boriss., Lamium amplexicaule L.,
Leonurus glaucescens Bunge., Nepeta pannonica L.,
Salvia deserta Schang., Salvia macrosiphon Boiss.,
Salvia sclarea L., Salvia stepposa Schost., Thymus
altaicus Klok. et Schost., Thymus sibirucus (Serg.) Klok.
et Schost

8 Labiatae Juss.

Teucrium scordioides Schreb., Scutellaria galericulata
L., Marrubium vulgare L., Nepeta cataria L., Salvia
deserta Schang., Melissa officinalis L., Hyssopus
ambiguus (Trautv.) lljin., Hyssopus cuspidatus Boriss.,
Thymus marschallianus Willd., Thymus sibiricus (Serg.)
Klok.et. Schost.,, Thymus altaicus Klok.et. Schost.,
Thymus seravschanicus Klok., Thymus proximus Serg.,
Mentha longifolia (L.) Huds.

9 Liliaceae Hall.

Lilium martagon L.St.pl., Eremurus tianschanicus Pazij
et Vved., Fritillaria walujewii Regel., Goniolimon
speciosum (L.) Boiss., Eremurus altaicus (Pall.) Stev.,
Veratrum nigrum L.
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Ne Family Species

10 | Papaveraceae Juss. | Chelidonium majus L., Glaucium fimbrilligerum (Trauft.)
Boiss., Papaver croceum Lab., Papaver pavoninum
Schrenk., Roemeria refracta DC

11 | Peganaceae (Engl) | Peganum harmala L., Rheum wittrockii Lundstr.

Tiegh. Ex TakhU

12 | Polygonaceae Juss. Polygonum persicaria L., Polygonum coriarium Grig.,
Polygonum hydropiper L., Polygonum undulatum Murr.,
Polygonum patulum M. Bieb., Rheum cordatum
Losinsk., Rheum tataricum L. fil., Rumex confertus
Willd., Rumex crispus L, Rumex maritimus L., Rhlum
wittrockii Lundstr.

13 | Ranunculaceae Juss. | Paeonia anomala L., Paeonia hybrida Pall., Delphinium
elatum L., Delphinium dictyocarpum DC., Delphinium
cyananthum Nebski., Adonis vernalis L., Aconitum
soongaricum Stapf., Aconitum Leucostomum Worosch.,
Rhamnus cathartica L., Thalictrum foetidum L.,
Delphinium elatum L.

14 | Rhamnaceae R.Br. Frangula alanus Mill., Rhamnus cathartica L.Sp.pl.

15 | Rosaceae Juss. Fragaria vesca L., Filipendula ulmaria (L.) Maxim.,
Rubus idaeus L., Malus sieversii (Ledeb.) M.Roem.,
Crataegus songarica C.Koch., Crataegus altaica Bge.,
Crataegus sanguinea Pall.,, Padus racemosa (Lam.)
Gilib.,, Sorbus tianschanica Rupr., Sanguisorba
officinalis L., Rosa laxa Retz., Rosa alberti regel, Rosa
beggerana Schrenk., Rosa acicularis Lindl., Armeniaca
vulgaris Lam., Agrimonia asiatica Juz., Padus avium
Mill., Spiraea hypericifolia L.

16 | Grossulariaceae DC. | Ribes nigrum L., Grossularia acicularis (Smith) Spach.

17 | Guttiferae Juss. Hypericum elongatum Ldb. FLAIt.

18 | Elaegnaceae Juss. Hippophae rhamnoides L.

19 | Ephedraceae Dumort. | Ephedra eguisetina Bunge., Ephedra distachya L.,
Ephedra intermedia Scbrenk in C. A. Mey., Monogr.
Gatt. Eph.

20 | Equisetaceae Rich. Equisetum arvense L. Sp. pi.

21 | Crassulaceae DC. Rhodiola linearifolia Boriss., Rhodiola coccinea (Royle)
Boriss., Rhodiola rosea L.

22 | Cupressaceae Neger. | Juniperus sabina L. Sp. pi.

23 | Cruciferae Juss. Brassica junsea L.

24 | Caprifoliaceae Juss. Lonicera nummulariifolia  Jaub.et Spach., Lonicera
tatarica L., V. opulus L. Sp. pi.

25 | Chenopodiaceae Chenopodium botrys L., Chenopodium hybridum L.

Less.

26 | Berberidaceae Juss. | Berberis sphaerocarpa Kar. Et Kir., Berberis vulgaris L.,
Leontice Ewersmannii Bge., Berberis sibirica, Berberis
iliencis

27 | Betulaceae Agardh. Betula pendula Roth. Tent. Fl. Germ.I

28 | Boraginaceae G.Don. | Cynoglossum officinale L.

29 | Valerianaceae Valeriana turkestanica Sumn., Patrinia intermedia

Dumort. (Hornem.) Roem. et. Schult.
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Ne Family Species
30 | Scrophulariaceae Gratiola officinalis L.
Lindl.
31 | Solanaceae Juss. Hyoscyamus niger L.
32 | Malvaceae Juss. Althaea officinalis L.
33 | Umbelliferae Carum carvi L.Sp.pl.

As a result of the research, Table 1 provides 188 species from 33
families of medicinal plants found in the flora of Zhetysu Alatau. The reason
we chose these species is that today these plants are of great interest in the
scientific sphere. In medicine, they are often used as raw materials for the
production of medicines and for the healing properties of the local population.

We describe some of the two most important medicinal plants found in
Zhetysu Alatau.

Aconitum leucostomum Worosch., the perennial herbaceous plant is
up to 70-200 cm tall. It has thin thread-like roots. The stems are multifaceted,
small, stupulose. The leaves are large, in the form of a heart, 10-20 cm long,
20-40 cm wide, the edges of the plate are branched to 5-11 cm. Hairy
inflorescence, somewhat branched, the petals are purple. It blooms in June
and August and is fertile in September-October. “Allapinin”, a preparation
based on the alkaloid “lapaconitin, is used as an effective antiarrhythmic
preparation in cardiovascular diseases. It grows in forests, meadows and on
the banks of rivers and streams.

Delphinium dictyocarpum DC., the perennial plant reaches 60-100 cm
in height. The stem is bare, only the lower part is covered with long hairs.
Leaves are arranged in turn, pieces of round heart-shaped, bare or long-
haired, divided into 5-7 rhombic parts. Simple flowers, multicolored flowers.
The petals are bare, plain, bluish shade. The flower is slightly curved, the
fruit has three petals, and there are hairs on the upper stems. Blossoms in
June-August. In traditional medicine, the aerial flowering part of the plant is
used against diseases of nervous system. It grows in steppe and dry valley
meadows, in salt river areas, and among birch shrubs [4, 5].

In recent years, many plants have been on the edge of extinction as a
result of purpose-free use, careless harvest, ruthless ploughing, grazing and
trampling plants. Therefore, we must give priority not only to the use of
medicinal plants, but also to their protection.

In conclusion, we made up a list of 33 families of medicinal plants found
in the flora of Zhetysu Alatau. We have provided information on the
distribution, effective use and the use of two medicinal plants. By studying
and using the useful plants of this region in detail, we must then pass them
on to future generations. The effective use of medicinal plants should involve
not only scientists, but also the entire population in the production and
protection of these plants.
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4.4. Cistanche — Perspective Medicinal Plant
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Master of 1% course. Abay Kazakh National Pedagogical University
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Abstract

The article discusses the biological and environmental features of cistanche, as
well as the significance of the provided ethnobotanical studies. Some values of Cistanche,
which grows in Kazakhstan, are revealed. The field of use in folk medicine of the cystanha
from the Orobanchaceae family is determined. The study shows the role of cistanche as
plants with a wide range of pharmacological properties.

Keywords: cistanche, medicinal plants, flora, ethnobotanical studies,
pharmacology, herbal medicine, antioxidant.

On the territory of the country, basically all types of landscapes of the
globe are found from dry subtropics and various types of hot, deserts to high
mountain tundra and glaciers. The location of such different landscapes is
expressed by rich floral and faunal indicators. Currently, there are more than
6000 species of plants in Kazakhstan that belong to 1100 relatives, including
250 related excavations, which testifies to the historical formation of the
Republic's flora over many years. The Republic's flora is an inexhaustible
source of biologically active substances: 14% of these more than 6000
species are endemic. The level of flora diversity is not the same in different
parts of Kazakhstan. The diversity and originality of flora in various parts of
Kazakhstan, including in deserts and deserts, increases from West to East,
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from North to South. Among them in the southern part of Kazakhstan there
Is a stock of numerous medicinal plants [1].

Medicinal plants are known in ancient times as a traditional method of
basic treatment in folk medicine. Representatives of different Nations
considered measures for the treatment of medicinal plants that have been
considered useful for centuries, contributing to the prevention and treatment
of various diseases. Thus, in folk medicine, the traditional method of
treatment is formed as a process for all representatives of the population.
Currently, new measures of treatment with medicinal plants in the
pharmaceutical field are being developed and developed. In addition, a
number of medicinal plants are being studied, in addition to proven useful
and wild plants, a stock of medicinal plants with medicinal properties that are
among the poisonous plants has been identified. However, the lack of
systematic pharmacognostic analysis and, as a result, the lack of
approaches to standardization limit their use in medicine. Of all the diversity
of the flora of Kazakhstan, only 230 species are used in official medicine,
and only 92 species are included in the State list of medicines of the Republic
of Kazakhstan. Only 26% of medicinal plants (about 1500 species) have
proven biological activity and are used in the pharmacotherapy of various
diseases as part of complex phytopreparations and as monomaterials. Out
of 667 endemics of Kazakhstan, pharmacognostic studies of representatives
of domestic flora are conducted only for 20 species, and medicinal species
include only 0.02% of species with a specific geographical breeding zone,
an indicator of how important the study of medicinal plants [2].

In the official medicine of Kazakhstan for poorly studied and not used
species, wild medicinal plants - Cistanche salsa (C.A. Mey) G. Beck refers
to a complex chemical composition and is used as a biologically active
substance in China, Korea, Japan and the United States. It is used as a
source of obtaining broad-spectrum phytopreparations with antioxidant
activity, as well as a means of preventing erectile dysfunction. To date, there
Is an increase in exports of this raw material to the Republic of China, whose
reserves have been exhausted and since 2000 have been salted in the Red
book of China [3, 4].

Most of the medicinal plants used in folk medicine are distributed in the
wild and terrestrial desert, desert, mountain, and high-altitude areas.
Therefore, most often they are detected and conducted research in adverse
conditions.

Cistanche salsa (C.A. Mey.) G. Beck or succulent plant
Orobanchaceae Vent. One representative of a relative of the holoparasitic
Cistanche, which grows in desert or desert areas of the family. Relatives of
Cistanche include 140 species that are distributed in the subtropical and
temperate zones of the Northern hemisphere. In Kazakhstan, there are 21
species, 1 type of endemic - Orobanche brevidens Novopokr. (Along the
pastures of the lower reaches of the Syrdarya river) [1]. A perennial
herbaceous plant, the height of which reaches from 10 to 40 cm. Pile
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vegetation, the middle part of the stems is full of 5 to 20 cm, the upper part
is covered with pile and side pile brushes covered with scales. The flower
crowns were smooth. Grow parasites, saxaul and vineyards, stuck to the
root. The body is juicy, not poisonous. Propagated through seeds. In april —
may, they bloom. According to the hunters, they saw that the wolves,
weakened in the winter, dug up this vegetation and took their strength.
Therefore, when collecting wort for medicinal properties, it is advisable to
collect seeds after spraying, which allows the plant to keep in place (Fig. 1).

Fig. 1. a) Cistanche salsa grows alone, sometimes in a group (2-3),
b) cistanche is used as a whole, starting with a flower
(The author of the image - Aidarbaeva D. K.)

These plants are collected from the time when it blooms, the plant is
fully used. There are no roots; underground parts are called the “root” among
the population. However, it is not true that the underground part of plants
should be called a stolon, that is, the body of plants [4]. Due to the lack of
chlorophyll of these plants, nutrients and a source of water are obtained from
the roots of plants in which they parasitize, since the photosynthesis process
does not occur.

20 species of the Cistanche are common in the Mediterranean
countries, in the countries of Western and Central Asia. Cistanche for
famous representatives found in Kazakhstan can be attributed - Cistanche
salsa, C. flava, C. ambigua and others. The most common regions are desert
and semi-desert territories of Kazakhstan and Asia [1].

As a result of research by scientists of the Institute of botany and
Phytointroduction, reserves of the cistanche salsa plant were discovered in
Almaty, Zhambyl, Turkestan, and Mangistau regions. As a result of
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ethnobotanical research, information was collected about the purpose for
which it is used and is widely used by the local population. It turned out that
the locals use this plant not only as a medicinal plant, but also as a food,
since it is not a poisonous plant, and the underground part is sweet and juicy.
Provides scientific information and recommendations on the importance of
ethnobotanical research, rational use of plants and their conservation in
place [4].

In nature, cistanche salsa is found on sandy — desert soils, in typical,
saline and saline silvery soils, it grows together with such species as
Haloxylon aphyllum (Minkw.) lljin, Nitraria schoberii Pall., Peganum garmala
L., Zygophyllum fabago L., Nonea caspica (Willd.)) G. Don fil.,
Krascheninnikovia ceratoides (L.) gueldenst., haplophyllum Bungei trautv.,
eremopyrum triticeum (Gaertn.) Nevski, Halimodendron halodendron (Pall.)
Voss, Heliotropium dasycarpum Ledeb., Eremurus inderiensis (Stev.) Regel,
Alyssum desertorum Stapf, Ceratocarpus arenarius L. and other species.

Treatment with medicinal raw materials has attracted the attention of
mankind since the last century. Medicinal products from plant raw materials
are the basis of rational therapy of the new time. Mineral substances that
enter the plant body macronutrients are of great importance for both the plant
body and the human body, since plants are the main source of mineral
supplies. The underground part cistanche is known for its healing properties
in Oriental medicine since ancient times. In particular, another important
species of this breed - Cistanche deserticola is the main source of Chinese
folk treatment, which has been recognized in folk medicine since very early
years. At the same time, acclimatization works were carried out in the
cistanche [5].

Today, pharmaceutical science says that the antioxygen activity of
these herbal preparations is very high. This means that these substances
protect the brain, as well as the nervous system that causes the body to
move, from all harmful factors. A number of valuable therapeutic properties
cistanche different antioxidant, anti-inflammatory and neuroprotective
characteristics. According to numerous studies conducted by scientists in
China and Japan, it is noted that phenol derivatives, in particular active
substances, ehiacosides, acetosides and cystanosides have an antioxidant,
anti-inflammatory effect. Immunostimulating activity of plants causes
oligosaccharides in the composition. Under experimental conditions, rodents
have demonstrated the ability to stimulate liver regeneration when exposed
to hepatotoxins, as well as bone marrow cells due to experimental irradiation.
It has also helped in folk medicine to improve cognitive functions
(concentration of attention and mental activity), and also has a General tonic
effect. Because in the composition of cistanche there are many active
substances, except those that we say above. Due to these features, it has a
wide range of pharmacological effects. It is for these reasons that the world
has a great importance in the production of medicinal products based on
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plant raw materials, but from a scientific point of view, the medicinal
properties of the blade have not been studied or proven.

Currently, Kazakhstan is one of the main suppliers of medicinal plants
in the world. In Zhambyl region opened its first processing plant cistanche
stolon. Every year, hundreds of tons of dried raw materials are processed
here, which is in demand as valuable raw materials, medicines, and cosmetic
products for the production of dietary supplements around the world.

In folk medicine for therapeutic purposes are manufactured herbal
cistanche, i.e. collected all the plants. It is better to prepare them in early
spring or during the scattering of seeds. Collected plants are cleaned of
sand, worms, as the root vegetables are sweet and juicy, they do not eat
until dry. Refined Wedge raw materials are dried in the open air, in the shade.
Dried plant stems are placed in paper bags, stored in dry and ventilated
places. Shelf life - 2 years.

There is a lack of research on cystanche both in our country and
around the world [6]. Many data on the biology and physiology of these plants
were not yet accurate, and scientific research was not fully carried out. There
is no last research on this issue in the CIS countries. Kobayashi H.,
Karasawa H., Miyase T., S. Fukushima (1984), Haihui Si, Toshiojiang Yu, S.
P. Li, Yu T Wang, H. G. Chen, P. F. Tu. (2009), Yong Jianand Peng Fei Tu
(2009) this is evidenced by research on the chemical composition of
Japanese and Chinese teachers [7-8] . Very few qualitative and quantitative
studies were conducted to determine the biochemical, physiological,
morphological and genetic characteristics of natural Kazakh populations [2].
To determine the chemical composition and develop drugs based on them,
raw sources rich in new biologically active substances are identified.
Currently, there is a growing scientific and practical interest in the cistanche
plant, which is growing in different regions of the country.

In Kazakhstan, it is very slow, they are mainly sold abroad in raw
materials, including Cistanche salsa.

As a result of ethnobotanical research, it was found that in addition to
the medicinal properties of these plants, it also has a nutritional value.

In order not to destroy cistanche it is necessary to effectively use and
protect.
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4.5. Influence of Microclimate Parameters on the
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In my opinion, the microclimate in livestock premises largely affects the
health of animals and their milk productivity. If it is not proportional to the
optimal zoo hygienic parameters, milk yield may decrease by 10-20%,
animal weight gain-by 20-30 %, and the waste of young animals reaches 30
% Creating the most optimal microclimate conditions in livestock premises
also affects the working conditions of human resources, the conditions and
duration of the building's operation, improving conditions and introducing
modern technological equipment.

The microclimate in cowsheds is influenced by many factors, including
the climatic conditions in the region, the time of year, the design features of
livestock facilities, and the efficiency of the main technological processes.
But especially important are the natural and climatic conditions.

It is proved that the microclimate of livestock premises is a series of
constantly acting on the animal's body, which have a favorable or adverse
effect on the physiological state of cows. Conditions of detention consist of
the following factors: physical, chemical, biological and technological.

So, we can note that the main components of the microclimate
parameters are temperature, humidity, gas composition of the air, microbial
and bacterial contamination

Air temperature is one of the physical parameters of the environment
that affect the state of the animal's body, especially its thermoregulation. Low
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air temperature, high humidity and the speed of air movement in the room
contributes to the return of heat by the animal's body by convection, which
leads to a violation of the thermal balance between the environment and the
body and leads to a decrease in resistance. Reducing the temperature in the
premises leads to respiratory diseases, increased metabolism and heat
production in the animal's body, and this in turn requires additional feed costs
for energy generation, milk productivity falls. High temperatures are also
undesirable, as they negatively affect the viability of the body, reducing the
increase in body weight, reducing the natural resistance of the body. When
high temperature is combined with high humidity and insufficient air
movement in the room, the body may overheat due to a decrease in heat
transfer, which also negatively affects the health and productivity of animals.

The humidity of the indoor air of livestock premises depends on the
humidity of the outdoor air, on the amount of moisture released by animals,
moisture introduced by watering animals, cleaning the premises with water.
If optimal temperatures are maintained in livestock areas, then, as a rule, the
relative humidity is in the range of 70—-85 %. Because of the high thermal
conductivity of humid air at low temperatures, animals lose a lot of heat,
shiver and catch colds. Especially harmful effects are caused by high
humidity when the air temperature rises. Moisture is also a favorable
environment for the development of pathogenic microbes, fungi and mold.

Another important factor is the gas composition of the air. When
animals are kept in closed, poorly ventilated buildings, a significant amount
of carbon dioxide released during respiration accumulates in the air of stable
premises, while reducing the oxygen content. If the outdoor air contains
0.03-0.04 % of carbon dioxide, then in animal rooms its content can reach
0.4-1 %. This amount of carbon dioxide reduces the normal metabolism of
animals, their productivity and resistance to diseases.

Standards for dust and bacterial air pollution in livestock premises have
not yet been developed. However, keep in mind that dust increases the cost
of cleaning process elements and Windows. It can reduce the performance
of heating and ventilation equipment and even disrupt its operation. Since
the dust in livestock premises is mainly of organic origin, it is a nutrient
medium for bacteria and fungi in the air. Dust formation decreases markedly
in the transition to the liquid content of the animal.

According to the data of E.S. Prozorova, M.M. Perun, Ya.S. Stravsky,
there is a certain influence on the body of cows of various meteorological
factors. Fluctuations in productive and physiological parameters in the
animal body corresponded to periods with low atmospheric pressure, high
temperature and relative humidity.

It is proved that the influence of the microclimate on the animal body is
complicated by the complex, or total impact of several environmental factors.
When simultaneously changing the parameters of the microclimate, it is
difficult to identify the one that affected productivity and physiological state,
or served as a signal for adaptation.
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Over the past years, we have accumulated significant, but
contradictory experience in studying the influence of the microclimate of
livestock premises on the productivity and physiological state of cows.

A common physiological way to regulate heat transfer and adapt to
changing air temperature for all animal and poultry species is by narrowing
and expanding subcutaneous blood vessels. In the first case, the heat
transfer decreases, in the second — increases.

A feature of the metabolism of ruminants is the presence of their pre-
ventricles, which affect the mechanism of thermoregulation. When exposed
to high temperatures, cattle are not able to reduce the metabolic processes
in the tissues, since even the rejection of feed does not stop the flow of
volatile fatty acids and inorganic phosphorus from the rumen. These
substances contribute to the release of free energy in the form of heat.

Thus, in the body of cows, especially highly productive, there is always
an excess of heat, which provides some resistance to low temperature.

But the most important factor | highlight is the influence of temperature
on the condition and milk productivity of cows, which should be considered
in detail.

The closer the ambient temperature is to the body temperature of the
animal, the stronger the effect of heat stress and the more pronounced its
negative consequences. The animal under the influence of high
temperatures tends to increase the return of heat: blood vessels expand, the
pulse rate and respiration increase.

The combined effects of high temperature and relative humidity
depressingly affect the clinical and physiological indicators and dairy
productivity of cows. In such environmental conditions, excess heat is
retained in the body, as high humidity prevents its removal with sweat and
water vapor during breathing.

Animals overheat faster in conditions of high humidity and low air
velocity. In cows, appetite decreases, lethargy appears, and movement is
restricted.

Thus, a number of foreign researchers have shown that a decrease in
feed consumption, a drop in milk yield in cows and a deterioration in milk
quality indicators were observed in conditions of prolonged heat stress.

According to research of V.N. Tymoshenko, doctor of agricultural
Sciences, Professor, Music A.A., candidate of agricultural Sciences, Ph.D.,
D.F. Kolga, PhD, associate Professor, consider the temperature of the
surface of the skin in cows pauranik prefabricated reinforced concrete
structures has made under the given parameters of the microclimate of 15.40
C, in buildings made of metal without insulation shelter — Lee — 15,20 C,
while in buildings of steel construction with insulated roof with a more optimal
environment, it was 19,60 °C or 4.2 °C, respectively of 4.40 and above.
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Table 1 — Microclimate of livestock buildings in winter

Type of building

Indicators Buildings made of Buildings made of
prefabricated hollow | Buildings of metal metal structures
iron-ton structures with insulated roofs
End of the buildings
T_errg)perature 76 87 41
air, °C
Humidity is  high 92,4 94.6 773
spirit, %
S_peed of movement 0.16 0.31 0.23
air pressure, m/ s
The Central part of the buildings

T_err(m)perature 8.8 9.1 56
air, °C
Humidity is  high 93,8 952 83,9
spirit, %
S_peed of movement 031 0.34 0,32
air pressure, m/ s

This is due to the most optimal indicators of temperature and humidity
conditions. In buildings made of metal structures without roof insulation and
from prefabricated semi-frame reinforced concrete structures, there is an
increase in the time for feeding in order to replenish the amount of heat for
animals, an increase in the time for movement and, consequently, a
reduction in the time for their rest in boxes.

Table 2 — Results of time-based observations in winter

Time spent by animals

Building type by type activities, %
feeding | standing lying moving
Buﬂdmgs made of prefabricated semi- 24.2 337 239 18.2
frame reinforced concrete structures
Buildings made of metal structures 26,6 29,7 23,6 20,1
_Bundlngs made of metal structures with 239 325 245 19.1
insulated roof

The relative humidity in buildings made of precast semi-frame
reinforced concrete structures during the transition period was 77.1 % in the
end part of the building, 79.3 % in the Central part of the building, which is
4.9-6.3 % and 2.9-4.3 % higher, respectively, than in buildings made of

metal structures.
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Table 3 — Microclimate of livestock buildings during the transition period

Building Type
. Buildings made
Bunpllngs madg of Buildings made of metal
prefabricated semi-frame of metal structures with
Indicators reinforced concrete : :
structures insulation
structures
roof
End of the buildings
Temperature air, °C 7,4 6,3 8,1
Air humidity, % 77,1 72,2 70,8
S'peed of movement 0.36 0.44 0.42
air pressure, m/s
The Central part of the buildings
Air temperature, °C 7,6 6,7 8,7
Air humidity, % 79,3 76,4 75,0
Air speed, m/s 0,29 0,41 0,38

The air temperature in the studied livestock buildings was almost at the
same level: in the end part of the building in the range of 6.3—8.10 °C, in the
Central part — 6.7-8.70 °C. The difference in air velocity was also not
significant.

The temperature of the skin surface in cows was almost at the same
level, both in buildings made of metal structures and in buildings made of
prefabricated semi-frame reinforced concrete structures and amounted to
27.8 10 29.40 °C during the research period.

Japanese scientists proved that when the air temperature in the
cowshed increased from 5.1-20.1 to 22.5-27.0 °C, the milk yield of cows
increased from 21.9 to 23.2 kg per day, but the content of calcium,
phosphorus, sodium and other macro- microelements in milk was lower than
at the optimal temperature.

Research shows that the greatest deviations from the norm in terms of
microclimate parameters were observed in a four-row cowshed compared to
a two-row one, but in both buildings the temperature (23 and 18°C) and
relative humidity (89 and 90%) did not correspond to the optimal ones. The
animals experienced heat stress — their pulse rate increased to 101-121
beats per minute, and their respiratory rate increased to 60 times per minute.
At the same time, the average daily milk yield of cows placed in a four-row
cowshed was 8.3% less compared to the milk yield of cows in a two-row
room.

Increasing the optimal air humidity in barns by 10% reduces the milk
yield of cows by 9-12%. When fattening animals, high relative humidity leads
to an increase in feed costs by 20—-35% and a decrease in the average daily
increase in live weight by 15-25%.

As it is proved, it is possible to say with firmness that under the action
of high temperatures, dry air increases heat transfer, which helps to prevent
overheating of the body. But at extremely low relative humidity (30—40 %),
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the resistance of the body decreases due to the drying of the mucous
membranes of the oral cavity and upper respiratory tract.

According to studies that were conducted earlier, we can say that low
temperatures also have a certain effect on the body of cattle: both young and
adult animals .For cattle, the lower critical temperature is, 0-5,0°C.

When the air temperature is less than critical, it is no longer possible
to maintain heat in the body by reducing heat transfer, and the animal is
forced to increase its metabolism by trembling its muscles in order to
generate heat. Under the influence of low temperature, the smooth muscle
fibers of the skin are reduced, and therefore the covering hair rises, the
amount of air in the wool increases, which increases the heat-protective
properties. In addition, the animals slow down the pulse and deepens
breathing.

It was also experimentally proved that the comparison of the tethered
and unbound-boxed cowsheds for keeping dairy cows in winter revealed
unfavorable air conditions in the premises of unbound keeping.

In January, the air temperature in the non-tethered cowshed was
5.8°C, which is 38.0% lower than in the tethered cowshed. With a free-box
content, the relative humidity of the air was 3.0% higher than normal, and
the speed of movement was twice as high as the zoo hygienic norm (0.60
m/s). At the same time, the milk productivity of cows placed in the cowshed
of the loose-box method of keeping was lower by 14.6 % compared to the
milk yield of cows that were tethered.

When comparing the physiological parameters of cows placed in barns
with a tethered and non-tethered box system, it turned out that the body
temperature of animals is slightly higher with the tethered system, and the
pulse and respiratory rate — with a non-tethered box system.

In addition, the microclimate is influenced by: design, planning
solutions, materials enclosing structures of buildings and landscape, state of
the environment: temperature and external humidity, speed and wind
direction, diurnal changes in temperature and humidity outdoor air
temperature and humidity according to seasons. Making mistakes in the
design of farms, complexes and various deviations in order to save money
in the construction and reconstruction of buildings leads to a violation of the
parameters of the microclimate in the premises, that is, to changes in the
conditions of maintenance. Suboptimal microclimate can lead to a violation
of the interaction of the animal's body and the air environment.

The proving point may be that, under equal conditions, the dairy
productivity of cows varies to a certain extent depending on the seasons of
the year. Based on research, we can note that fluctuations are observed in
the amount and composition of milk. Specifically studied changes are
observed in the content of fat and protein in milk, casein and lactose.

According to the research that was considered earlier, it can be said
that the most optimal and effective physiological state and milk productivity
of cows is the content in the linked system.
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4.6. Requirements for the Organization of Drinking
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In the implementation of state sanitary and epidemiological
surveillance of child and adolescent institutions, in order to prevent the
occurrence of group diseases in children's groups, the Ministry of Health of
the Republic of Kazakhstan pays special attention to the supervision of the
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organization of the drinking regime. A pilot project has been carried out to
strengthen schools that promote health and school medicine services in
Kazakhstan. The overall goal of the pilot project is to strengthen the health
and well-being and prevent group diseases among school-age children in
Kazakhstan by strengthening schools that promote health and school
medicine services.

Water is the largest “food product’” in the diet of children and
adolescents, the universal substance without which life is impossible, and an
indispensable component of all living things. A definite and constant water
content is one of the necessary conditions for the existence of any organism.
The role of water in the baby’s nutrition is very large, since all the most
complex life processes of the body occur in the aquatic environment. The
need for it depends on the quality and quantity of food, ambient temperature,
etc. Both a sharp restriction and an excess of its consumption are equally
harmful to the child's body. A sharp lack of water is more difficult to tolerate
than a deficiency of any food substance. It is necessary for the normal course
of metabolism, maintaining body temperature, hematopoiesis, and excretory
function of the kidneys. Water is involved in the regulation of body
temperature: released later, it evaporates, and, cooling the body, protects it
from overheating [1, p. 3].

Water metabolism in children is very mobile, because of which it is
easily disturbed. Inadequate water consumption disrupts normal life: fatigue
appears, performance decreases, digestion and assimilation of food are
disrupted, and the course of biochemical reactions slows down.
Hematopoiesis is also disturbed - blood viscosity increases, which creates
the conditions for the formation of blood clots. Dehydration negatively affects
the most important functions of the body, weakening it and making it
vulnerable to disease.

All this indicates that children need constant replenishment of costs
and water losses. The water received in the form of drink and food covers
the need for water in children and adolescents. The need for a child’s body
in water is relatively higher than that of an adult. So, if an adult relies on 40
ml of fluid per day for 1 kg of weight, then for children aged 3 to 7 years - 60
ml, from 7 to 14 years old - 50 ml per 1 kg of weight. This amount also
includes the liquid in the diet [2, p. 6].

The availability and quality of drinking water determines the health of
students and the teaching staff. The lack of clean water and sanitation is the
main cause of the spread of intestinal infections, hepatitis and diseases of
the gastrointestinal tract, the risk of “water-dependent pathologies” increases
and the effect on the human body of carcinogenic and mutagenic factors
increases. Up to 20% of all diseases can be associated with poor water
quality. In some cases, the lack of access to clean water and sanitation leads
to massive diseases and the spread of epidemics.
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The main reason for the low quality of water coming from centralized
water supply sources is the deterioration of communications and equipment
and outdated treatment methods.

The poor condition of water supply, wastewater and wastewater
treatment systems is associated with inadequate funding, the lack of major
repairs at school and in water supply and sanitation systems, in particular.
Therefore, to meet the water demand in institutions for children and
adolescents, it is necessary to properly organize the drinking regime.

When using units with dosed bottling of drinking water packaged in a
tank, it is planned to replace the tank as necessary, but the manufacturer for
the shelf life of the opened water tank stipulates not less than what.
Processing of metering devices is carried out in accordance with the
operational documentation (instructions) of the manufacturer.

In accordance with the sanitary and epidemiological requirements for
catering for students in secondary schools, institutions of primary and
secondary vocational education, educational institutions should provide for
centralized provision of students with drinking water that meets the hygienic
requirements for water quality of centralized drinking water supply systems.
The drinking regime in an educational institution can be organized in the
following forms: stationary drinking fountains; water packaged in containers.
Students should have free access to drinking water throughout their stay in
the educational institution. Constructive solutions of stationary drinking
fountains should provide for a restrictive ring around a vertical water stream,
the height of which should be at least 10 cm. When organizing a drinking
regime using bottled water, the educational institution must be provided with
a sufficient amount of clean dishes (glass, earthenware - in the dining room
and disposable cups - in training and sleeping rooms), as well as separate
marked trays for clean and used glass Noah or earthenware dishes;
containers - to collect used disposable tableware. When using units with
dosed bottling of drinking water packaged in a tank, it is planned to replace
the tank as necessary, but at least once every 2 weeks.

In the absence of centralized water supply in the village, the
organization of students' drinking regime is carried out only with the use of
water packaged in containers, subject to the organization of control over the
bottling of drinking water. Bottled water supplied to educational institutions
must have documents confirming its origin, quality and safety.

The heads of educational institutions must:

- organize drinking regimen for children and adolescents in accordance
with sanitary and epidemiological rules and regulations;

- identify officials responsible for organizing the drinking regime of
children and adolescents; include in their official duties a clause on
responsibility for organizing the drinking regime of children and adolescents
in accordance with sanitary and epidemiological rules and regulations;
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- carry out the purchase of drinking water packaged in containers only
under contracts concluded by the heads of educational institutions with
suppliers;

- strengthen production control over the implementation of sanitary and
epidemiological rules and standards;

- ensure free access for children and adolescents to water during their
entire stay in an educational institution [3, p. 5].

Thus, the main problem in the supply of clean water can be attributed
to the lack of technical solutions, in particular for the supply of clean water
for schoolchildren, to ensure emergency protection of water supply and
sanitation systems. In order to achieve the required quality of water supply,
the school requires the installation of additional water treatment systems,
including drinking water fountains, water filtration systems.
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According to the Ministry of Health of the Republic of Kazakhstan,
about 50% of students have defects in the development of the
musculoskeletal system. The main reason for this is a lack of motor activity.
Since the beginning of school, active activity has fallen by 50% and further,
unfortunately, continues to decline.

The source of health, a healthy lifestyle, healthy habits from early
childhood are in the family. Since the current generation of children spends
a large amount of time at the TV and computer monitors, posture worsens
even before the child goes to school, i.e. at preschool age. To give a good
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upbringing and raise a child healthy and smart is a difficult task, the solution
of which requires enormous knowledge, skills, care, attention, hard work,
concentration, perseverance, patience, etc. Hardening of the child,
gymnastics, massage is of great importance. Timely action will prevent the
formation of incorrect posture in the child. Children with altered posture, as
IS customary, spend little time in the fresh air, are inactive, eat poorly.
Children with altered posture are at risk for the study of orthopedic pathology
of the spine, because this leads to various violations from the work of internal
organs.

With the beginning of the regular schooling process for children, the
static element prevails. In primary school, children spend 4 to 6 hours at their
desks. Therefore, the static performance of students is small, because they
get tired relatively quickly. This is manifested in the deformation of the
posture, in the difficulty of motor activity, a decrease in attention and
academic performance. The state of movement also becomes a difficult task
for students [1, p. 78].

Establishing the reasons for the change in posture is one of the main
tasks of medical control. The research problem is that at present primary
school children with a change in posture are becoming larger every year.

Posture - the usual position of the body when sitting and standing,
moving. It is laid from early childhood, depending on the type of spine, its
uniform development and muscle tone of the body.

Posture is a skill, without any effort, to hold the desired position in any
position: sitting position, while moving, during games. The head and body
with the correct posture in motion arrive on the same vertical line, the
shoulders are deployed and slightly lowered, they are on the same level, the
shoulder blades are pressed, the chest is slightly convex, the stomach is
pulled in, the bends of the spine are normally depicted, the legs are
straightened in the hip and knee joints. With proper posture, the most
successful working conditions are formed for all internal organs; vigorous
activity is the most natural, economical and gives good results [2, p. 26].

Violated posture negatively affects the functioning of internal organs:
the heart, lungs, gastrointestinal tract fail, the vital volume of the lungs
decreases, metabolism is disturbed, headaches increase, fatigue increases,
appetite disappears, the child becomes passive, indifferent, lethargic,
indifferent to others.

The main sign of a change in posture is a stoop, in which the cervical
bend of the spine increases, the lumbar is flattened, the chest is hollow, the
shoulders partly leaned forward and lowered, the shoulder blades are
divorced, the head is lowered, the legs are often bent at the knees, and the
arms hang along the body. Not all parts of the body are affected. Three
degrees of change in posture are distinguished.

The first degree - muscle tone is impaired. When a person is
straightened, all changes in posture disappear. Changes are quickly
corrected with regular corrective gymnastics [3, p. 57].
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The second degree - disorders in the ligamentous apparatus of the
spine. Violations are corrected only in the case of prolonged exercises in
corrective gymnastics under the supervision of medical workers.

The third degree - it is characterized by strong violations in the bones
of the spine and intervertebral cartilage. Violations of this type require special
orthopedic treatment. To avoid such changes in posture, it is necessary to
carry out preventive measures from an early age that contribute to the correct
development of the child’'s musculoskeletal system.

Posture formation generally begins at the age of 6—7 years. It is carried
out, taking into account age-related manners, the quality of development of
students. Students aged 6-9 years are at the stage of rapid biological
development and active study of various types of school activities. Because
of this, in the lower grades, education is aimed at assimilating knowledge of
correct posture and preventing the negative effects of routine positions and
a calm regime inherent in working in schools.

As well as other skills, maintaining the correct position when walking,
carrying out work while standing or answering at the blackboard, during long
classes at school or at home during homework requires constant and regular
repetition. The formation and assimilation of active skills that form the
students' posture occurs slowly and for a long time from an early age. The
reasons for the change in posture is also the fact that parents very early try
to put the child, fencing it with pillows, wear it incorrectly on their hands, try
to put the baby on its feet ahead of time, regularly hold their hands for a walk
[4, p. 21].

Such negative aspects include others: infrequent restraint of vigorous
activity, an increase in the static load, which is associated with a forced
working position, when a portfolio with heavy educational supplies is carried
in one hand. The habitual position of the body contributes to the change in
posture: sit, hunched over and bend the spine in its chest and lumbar
regions; stand resting on one leg; walk with your head down, shoulders
lowered and your shoulders forward.

At school age, the energetic development of the body begins, which
responds sensitively to both negative health reasons and positive ones,
namely to physical education exercises.

Correctly drawn up students' motor routine improves physical fitness
and improves school performance.

The most effective and effective way for children with changes in
posture and correction of curvature of the spine is exercise physiotherapy.
Modern preschoolers and primary schoolchildren spend too much time on
TV screens, computer monitors, in school lessons and homework. Not only
the beauty and harmony of the figure depends on the overall physical
development, but also the health of many internal organs.

At the age of about 7 years, with the rapid development of the skeleton,
muscle mass increases slightly. Children seem taller and slimmer, extended.
However, a lack of muscle development contributes to a weak spine that
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does not have muscle support. It becomes unprotected and weak for the
formation of bends, which are characteristic of normal physiology [5, p. 39].

It is customary to distinguish two types of violations. This is a curvature
of the spine in the sagittal region - stoop, flat, round back, etc. and changes
in the frontal plane - scoliosis.

As a result, the child’s volume of respiratory movement’s decreases,
the digestive tract and the cardiovascular system are disrupted, and myopia
often develops.

To prevent postural defects, the spine needs a powerful muscle corset.
This is the name of the muscles surrounding the vertebral column: they
support the flexible bone organ in an upright position, return the vertebrae to
their physiological state after work (bending, lifting weights, etc.), and they
play a role in shock absorbing shocks during movement, jumping, and
running. With undeveloped back muscles, an adult has many diseases
associated with vertebral displacement.

Systematic physical exercises along with the mandatory observance
of the daily routine is a proven preventive measure against injuries and
numerous diseases, in particular the cardiovascular system,
musculoskeletal system, etc. They help to attract vital body functions, speed,
endurance, flexibility, strength, dexterity, instiling such qualities as
perseverance, perseverance, activity, concentration, organization, to be
confident.
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4.8. OueHKa bmornornyeckoro pasHoobpasusa cbefobHbIX
rpMboB B rieCHbIX 3Kocuctemax permoHoB KaszaxcraHa
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AHHOMauyus

B cmambe npusedeHbl OUEHOYHbIE Xapakmepucmuku 6buopa3Hoobpasusi
HedpeegecHoU Mobo4YHOU MpodyKyuu neca Ha rnpumepe cbedobHbIX 2pubos8 8 rieCHbIX
aKocucmemax pasfiuyHbIX peauoHo8 pecrnybnuku. B coepemMeHHbIX coyuarbHO-
3KOHOMUYECKUX yCII08USIX UCIMOMb308aHUE NIECHbIX pecypcos (2pubos, 5200, nuuiessix,
JilekapcmeeHHbIX U KOPpMO8bIX pacmeHul u 0p.) umeem 0cobyt akmyarlbHOCMb, M.K.
OHU, KaK cbipbe, npedcmasrsnisaom cobol onpedesieHHbIU ucmo4HuUk doxooa. o 0aHHbIM
@®AO u3gecmHO, 4YmMO 80 MHO2UX peauoHax Mmupa rnoboyHass recHasi MnpPooyKyus
587155emcsi OCHOBHbIM UCMOYHUKOM [10J1y4EeHUS Cbipbsi Ofs Mpu2omoesieHuss nuwu 8
bonbWuUHCMEe pas3suearOUUXCs cmpaH, KopmMoe Orisl XUBOMHbIX, OOMNOIHUMEbHbIX
KOMIMOHEHMO8 Mnuwu U3 51eCHbIX 5200, cbe00bHbIX 2pubos, rleKapCmeeHHbIX mpas,
rpo0o8osibCMeeHHbIX MPOOYKMo8, obecrnedusaroujux ce30HHbIe 00X00kbI.

Knroyeeble cnoea: noboyHoe ronb3o8aHUe recoMm, buoakoroasuvecKkul
MOHUMOPUHe, Cbe00bHbIe 2pubbi

BBeneHue

KomMnnekcHoe mcnonb3oBaHMe NECHbIX PecypcoB npegycMmaTpusaeT
3aroTOBKM He TONbKO ApeBEeCHOW NPOoAYKLUUKN, HO U HEOQPEBECHbLIX PECYPCOB,
KoTopbiMK 6oratbl neca. CbenobHble rpubbl, SBNAIOWMECS BaXXHbLIMU
NALLEBBIMM  MPOAYKTAMW, COCTaBMISAOT BaXHYK 4acTb HaTypalnbHbIX
NPUPOLHbLIX PECYPCOB.

B KasaxctaHe wMwukonornyecknme uccrnegoBaHnd He  UMEKOT
NPUOPUTETHOCTU KaK B APYrMX permoHax Mmpa B cusy cneumdukm nnTaHus
HaceneHusi. AHanNM3 nmMeroLLencs nuTepaTypbl NOKasbIBaeT, YTO NPOGeMbI
N3yyeHusi rpubos, B TOM 4Yucre CbeAobHbIX, HOCAT PEKOrHOCLMPOBOYHbIN
XapakTep 1 3aBUCAT OT MHOMMX (pakTOpOB, BEOYLLUNM N3 KOTOPbIX ABNSAETCS
HanuMymMe HaydHbIX KagpoB M TexHudeckon 6asbl. B pabote npuBeneH
KpaTKuUM OYepK MMKOIormdeckmx uccnegosaHun B KasaxcrtaHe. ABTopamu
OTMEYEHO, YTO 3HaunTenbHble paboTbl BbinorHeHbl M.K. 3ununHrom (1928),
Kpasuesbim B.W. (1933), JlaBpoBbim H.H. (1948, 1951). N3BecTHO, 4TO
crneunanbHble cbopbl MUKonorudeckoro repbapust ocywectenanuce C.P.
WeapumaH (1947), A.M. ConoBbeBbim (1961), M.I1. BacarmuHon n 3.M.
BoizoBonn (¢ 1958), C.A. AbueBbim (c 1978). NTtorom MHOroneTHux
nccnegoBaHun ctano nsgaHme «dnopbl CnopoBbIX pacTeHnn KasaxcraHa»
(1956-1985), roe onucaHbl Kak LUMPOKO pacnpoCTpaHeHHble, Tak U peakue,
HOBble BUAbl rpUBoB Ha BonbLuen TeppuTopumn pecnybnukn: KazaxctaHckon
yactTn AnTas, TeppuTopuM neHTo4YHbIX ©opoB, 3anagHon n CpegHen
Cnbupun, Anma-ATUHCKOM 30Hbl, OTAENbHbIX panioHoB CeBeEpHOro wu
LleHTpanbHoro KasaxcraHa. B nocnegHee pgecatuneTtue B KasaxcTtaHe B
obnactu MUKOJSTOrUmn BeayTcs dyHOameHTanbHo-NpuknagHbie
PEKOrHOCLMPOBOYHbIE MCCHeaoBaHUA MO MAEeHTUdukaumm, mMopgomeTpu-
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YeCKOMY OnucaHulo, cucTemaTusauum rpuboB  pasHbIX  PErnoHOB,
npeumyLLecTBeHHO B LleHTpanbHoM, CeBepo-BocTouHoM KasaxcTaHe [1, 2].

CkygHas nHdopmauma o buopasHoobpasmm cbefobHbIX rpuboB B
pasHbIX perMoHax KasaxcTaHa, o maclTtabax 3aroToBku U nepepaboTku
rpPMOHON NPOAyKUMN HE NO3BONSIET paspaboTaTb KpUTEPUM U MPUHLMUMBLI UX
paunmoHanbHOro  UCNOMb3oBaHUS.  AKTyanbHOCTb  MUCCegoBaHUM O
NPOAYKTUBHOCTU CbeobHbIX IPUOOB Ha NecHbIX Tepputopusax KasaxctaHa
Bbl3BaHa HEOOXOANMOCTbLIO OLLEHKN COCTOAHNSA KayecTBa pasfinyHbIX TUMOB
fiecoB, oOnpeaeneHns pecypcHoOro noTeHunana cbenobHbIX rpnbos,
obecrneymBaoWmnX YCTONYNBOCTb JIECHBIX N CESTbCKNX TEPPUTOPUIA PETMOHOB
pecnyonukn. MecTtoMm npoBegeHuss wuccrnegoBaHun 6o Hambonee
rPUOOHOCHbIE TEPPUTOPUM peCcnyDNNKKN, HA KOTOPLIX PpacnofioXeHbl feCHbIE
aKocucTtembl: AkmonunHckasi, BocToudHo-KasaxctaHckas, KoctaHnanckas wu
TypkecTtaHckast obnactn. Bnepsble B pabote npefcraBfeHbl CpaBHUTESb-
Hble OdaHHble MO onpegeneHnto buopasHoobpasuss cbenobHbix rpubos,
3aBMCUMMOCTU UX pacnpegernieHns ot Tvna reca [3, 4].

MaTepuanbl n meToabl UccriegoBaHUN

Ona cbopa cbenobHbIX rPUOOB B FECHbLIX 3KocucTeMax Obinu
OpraHM3oBaHbl  9KCMeAMUMOHHbLIE Bble3dbl B  pernoHbl  KasaxcTaHa
(AkmornuHckasa, BoctoyHo-KasaxcraHckas, KocrtaHanckas, TypkectaHckas
obnactn) u npoBegeHbl MonieBble o06cnegoBaHMa BGUO3KONOMMYECKUX
YCIOBUA MX pacnpocTpaHeHus B netHun nepuog 2019 r. Ha pucyHke 1
nokasaHa KapTa-cxema MapwpyTa  3KCNeaUUMOHHbIX  MOJSIEBbLIX
nccrnenoBaHnn, paspaboTaHHbI Ha nepuog uccnegosaHua. [lepBudHas
MHpoOpMaUKUa O BpeMeHM MaccoBoro cbopa rpuboB, MeCTOMNOSTIOXEHUN
rPUOOHOCHBLIX TeppuTopun Bbinia cobpaHa y cneumanmcToB U3 TEPPUTOPUIA
necxo30B uccnegyembix pernoHoB. OTobpaHHbIn MaTepuan pasbupancs B
NOMELLEHMSX N1ECX030B, PEMMCTPUPOBANcs B MNONEBOM XypHarne, obpasubl
cHabxanucb aTMkeTkoW. B nabopaTopHbIX  yCNoOBUAX  MPOBOAUNN
noeHTuukaunio o Buga (Mo onpedenutenam), Aenanuv  aHanms
pacnpegeneHns ons pasfvyHblX BMOOB B 3aBUCUMOCTW OT Tuna JEeCOoB.
O6cnenoBaHUIo NOABEPIIIMCH YHACTKM NECHBIX TEPPUTOPUIA, PpacTUTENbHOE
Cco06LEeCTBO NECHbIX 3KOCUCTEM Ha NpeaMeT N3yyYeHust BUAOBOro COCTaBa,
BCTPEYAEMOCTU, YPOXKAMHOCTN CbeaoOHbIX rpuboB. B obuien cnoxHocTn
nccnegoBaHMsA BbINOSTHEHbI HA S yYeTHbIX nnowaakax AKMOJSIMHCKOW, 7
nnowaakax BocTtoyHo-KazaxctanHckon, 4 nnowaakax Koctanawmckown, 4
nnowagkax TypkecTaHckon obnacren.

B MecTax npoBeaeHust noneBblx paboT Ha KaXXaon y4eTHOM nnowaake
3aKnagblBanucb KnkoyeBble yyacTku pasmepom 10*10 M2, Ha KOTOpbIX
NPOBOOUNNCL  3KOMornyeckne, reoboTaHMYEcKMe, necoTakCauNOHHbIe
nccneposaHnda.  MccnegoBaHusi  NpoBOAMSIUCL B COOTBETCTBUN  C
ooLWenpMHATEIMM - MeTogamn, pas3paboTaHHbIMM B MUPOBOW  Hay4YHOM
npakTuKe.
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PucyHok 1 — Cxema MapLupyTa 3KCeAULMOHHBIX BbE3[0B
npoBeAeHNs NoneBbIX UccreaoBaHU

B nepuvog BbINONHEHUs nonesBbix paboT oTobpaHbl 21 BMOOB
cbenobHbIX rpnboB ¢ Hambonee rpmbOHOCHLIX Nnowagen B 3agaHHOM
pernoHe. MeToabl fiecoTakcaunoHHOro obcnegoBaHns U3yvyaeMblX JIECHbIX
OnoreoueHo30B ObiNM  MCNOMb30BaHbl Af9 MOMHOTblI  XapaKTepPUCTUKK
BWOOBOro pasHoobpasusi makpomuueToB. lccnegoBaHusi NpoBedEHbl B
cooTBeTCTBUM C OCHOBHBLIMW MOSOXEHNAMN BEAEHUSI NNECHOINO XO3AMCTBa U
NecoyCcTpouUTENbHbIX uccnegoBaHun [5-7]. Ha BbiGpaHHOM nnowaaun
N3y4yanMCb OCHOBHbIE COOTHOLUEHUST AOMWHUPYHOLLUMX BUOOB CbedobHbIX
rpnboB 1 xapakTep Ux pacnpeneneHusi, yTouHsanacb NpuypoyYeHHOCTb BUAOB
MakpoOMMLETOB K onpefeneHHblM  NIeCopacTUTESNbHLIM  YCINOBUSAM,
rMasoMEpPHO OLEHMBANOCb MPOEKTUBHOE MOKPbITUE  TPaBSAHMUCTbIMU
pacTeHUsIMM.

Pe3ynbTaTbl uccneaoBaHus U X aHanus

AHanun3 BnagoBoro pasHoobpasusi cbegobHbIX rpuboB npoBoauncs B
mMecTax HambonbLlero cbopa n 3aroToBKW B permoHax pecnyonmku.

[Ons npoBegoeHna HabnwogeHnn wn cbopa martepuanoB B Xode
nccrnegoBaHUs  3KCNEeAUUMOHHO-MOMEBbIE  Bble3dbl OpraHnM3oBaHbl B
necHuyectea 4 obnacten, cnaeBsWMXCA 3HAYMMOW rPMOOHOCHOCTbLIO. B
Tabnuue 1 npeacrtaBneHa KpaTkasi XxapakTepuUcTuKa yYeTHbIX NioLaaok ¢
yKazaHueM nx nangwadTHo-reorpadunyeckmx oCobeHHOCTEN

Kak BngHO n3 maTepuanoB nonesBbiXx o6crnenoBaHU MECTHOCTM,
bonblas 4YacTb JIECHbIX TEPPUTOPMA pacnonaraeTcs Ha HU3MHHbIX
yvyacTkax, y NOAHOXbSI TOP U MEXCOMOYHbIX AOSIMH, KPOME FOPHbIX JIECOB
BOCTOYHOM 4actu pecnybnukn. Ha Oonblien Tepputopun necos
OTCYTCTBYIOT UICTOUYHUKM aHTPOMNOreHHbIX BO3AENCTBUIN, 4TO oBycnasnueaeT
COXpPaHHOCTb OmopasHoobpasna necHon pacTUTENbHOCTU U KMUBOTHOIO
Mupa. JlecoTakcaumoHHble 0COBEHHOCTN YYETHbIX NIIOLWALOK XapaKkTepusy-
t0TCA psSAoM ocobeHHocTen. Ha pucyHke 2 nokasaHbl pparMeHTbl NOSEBbIX
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nccnegoBaHMn B PasfiMYHbIX fecHuyecTBax. Ha yyeTHbIX nnowagkax
AKMOMMHCKON 0BnacTu rocnoacTByeT COCHa OObIKHOBEHHas!, rge Bo3pacT
KynbTyp coctaBnsaeTt 40 net, cpegHasa BbicoTa HacaxgeHun 10 meTpos,
cpeoHun anameTp HacaxgeHun 14 cm. Tun neca Ha gaHHonm ydactke C2,
6oHnTeT 3. KynbTyp nog nonorom neca Het. Npu cbope cbeaobHbIx rpnbos
Ha TeppuUTOpPUU NECHbIX MaccMBOB AKMOJSIMHCKOW oBnacTu yCTaHOBEHO
Hanuyne 14 BugoB. Ha pucyHke BuOHbI Hanbonee pacnpoCTpaHEeHHble
BMObI, 3arotTaBnMBaemMble MeCTHbIMU Xutenamu: Bolétus edulis, Lactarius
torminosus, Lactarius resimus, Cantharéllus cibarius, Suillus luteus, Suillus
variegates, Armillaria mellea, Leccinum scabrum, Russula delica, Leccinum
aurantiacum, Lactarius deliciosus, Lepista nuda, Tricholoma terreum,
Agaricus campestris.

Tabnuua 1 — XapakTepucTukn nccrnegoBaTenibCkux nnowagok

HanmeHoBaHne "eorpadu- BuicoTa
: NcTouHMKM
= NecHNYecTs, yeckue Hag
1) Tun neca AHTPOMNOreHHOro
O HaceneHHbIX KoopAuHaTbl, | YPOBHEM 9
BO34EeNCTBUSA
NyHKTOB c.w./s.4. MOopsi, M
. 53°00'95'c.w. COCHSIK
I bapmaluunHckoe 0m1 15l 380 . OTCYTCTBYIOT
S 70721'34"8.4. 3€/1€HOMOLLHbIN
@©
e 30Hbl OTAbIXa B
s 3 51°24'59''c. 1w, 5 A
g Kapaxapckoe 0ol ANl 385 COCHSIK CBEXUM OKPECTHOCTU T.
< 71°72'40"8.14.
Hyp-CyntaH
nuxTay TpaBsHO-
g HepHoyouH- 50°22'25'c.1u 1152 I'IaI'IOpOTHpI/IKOBbIIZ OTCYTCTBYIOT
b4
S ckoe . 83955/44's 1 N yTeTey
z MOXOBOW
5 3Ha4YMMble
X
NCTOYHUKN
§ MpuropogHoe 50°22'25'c.w 1041 CMeLLaHHbIN OTCYTCTBYIOT
S prrop . 83%55'44"8. yTCeTByIoT,
5 CTUXUIHbIE
% nacTouLla
EenCTBYIOLLNE 1
3 XKypaenuxun- | 50°22!25'"c.w MUXTOBO- A yioti
o o=l AA 1083 o 3aKpbITble
m ckoe . 8355'44"s. Oepe30BLIN
MECTOPOXOEHNS
AN
@ O
9 2 BacamaHckoe 410 COCHSHK OTCYTCTBYIOT
v @©
I
% aBTOMarucrpanmu
X PaBHUHbI B CMELLaHHbIe
I nommax pek efiKonecbs '
© Ve P 42005'22"c.w 590 no%rﬂ)x(bﬂ fop | KEnesHOOopOXH
3 y . 68958'38'"'s. P ble NYHUK,
o r..LUbIMKeHT, MEXCOMNOYHbIX -
s CTUXUIHbIE
> r.ApbiCb OONVH
= nacrtouila

Kak nokasanu Hawwu HabnogeHna, Ha nccnegyemon nnowagn pactet
cocHa 0BblkHOBEHHas1, Bo3pacT KynbTyp coctaBnsieT 40 neT. JlecHon maccuB
co3gaH cnocobom nocagkm  necHblx  KynbTyp. CocHoBble rneca
(MEepTBOMOKPOBHbIE,  3€fIEHOMOLUHbIE,  JIMWWAWHUKOBLIE,  TpaBsiHble,
KyCTapHUKOBO—TpPaBsHbIE) N pefKonechs ¢ NeTpoPUTHO—CTEMNHBIMU BUAAMMN
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BCTPeYalTCA B HU3KOTOPHbIX Jlecax obnactn. AcCnekT 3efieHbli.
[MpoekTnBHOE noOKpbITME - 75-85%. CpegHss BbicOTa HacaxgeHun - 10
METPOB, CpeaHUI AnameTp HacaxaeHun - 14 cm. Tvn neca Ha yyacTke - C2,
B6oHuTeT - 3. KynbTyp noA nofnoromM neca Her.

O6cnepoBaHHble y4yeTHble Mnowagkn B BocTtouHo-KasaxctaHckown
obnactn pacnonoXeHbl Ha FOPHbIX CKMOHaxX B PasfM4YHbIX TUMax Jecos:
COCHsIKax, NMXTOBO-6epe30oBbiX fnecax C pasHOTPaBbEM, CMELUaHHbIX,
enoBbIX, MUXTOBbIX C MPUMECLID Keapa. TEMHOXBOWHbLIE MUXTOBbIE U
KegpoBble fleca 3efIEHOMOXOBble M TpaBsiHble BCTPeYalTCa B CEBEpPO—
3anagHon 4yactu. B HmxHen 4actm necHoro nosca O6blYHbI FIMCTBEHHO—
enoBble neca. CBETNOXBOWHbIE JIMCTBEHHWYHbLIE fleca C rOCNoOACTBOM
NNCTBEHHULbI CUBMPCKOM pacnpoCTpaHeHbl B YMEPEHHO BIIAXHbIX YCIOBUSAX
KasaxctaHckoro Antas. Kpome ropHbIX PperMoHoB, COCHOBble fneca Ha
neckax BcTpedaroTcs B Typranckom pernoHe u lNpumpTbiwbe.

ek

.

1) |_|VIOBCKI/II7I necxos (BKO)
g e | : / ’

2) bapmalunHcKum necxos
(AkmonuHckas obn.

X

.

O
(5

3) BacamaHckun necxos 4) 'pMBOHOCHbIE Y4aCcTKM
(KocTtaHnawnckas 061.) B OKPECTHOCTU I. ApbICb

PucyHok 2 — O6wun Bug y4eTHbIX Nfowaaok npy cbope cbegobHbIX rpubos
B necxo3ax obcnenoBaHHbIX obnacten

B KoctaHanckon obnactu yyeTHble Mrowagkym pacrnonoXeHbl Ha
PaBHUHHbIX TEPPUTOPUNAX, NPUMbIKaKOLME K ecTecTBeHHOMY recy. Jleca
OTHOCATCS K TUMY COCHSAKOB JTYrOBO-CTEMHbIX C FOCMOACTBOM COCHOBBbIX (40-
45 neTt) ¢ npumecbto 6epe3oBbix (80-90 neT) aepeBbeB. ACNEKT 3EMNEHbIN.
[MpoekTnBHOE nokpbiTne 85-90%. B TpaBocToe oOTMeueHbl Agropyron
cristatum (L.) Gaertn, Poa pratensis L., Plantago lanceolata , Astragalus
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danicus Retz., Vicia cracca L., Trifolium repens L., Nonea pulla (L.) DC,
Ranunculus polyanthemos L., Artemisia glauca Pall. ex Willd.

B pernoHax toxHoro KasaxctaHa OTCYTCTBYHT SAPKO Bblpa)KeHHbIe
neca. Knumat n rugpoTepMmUYECKUn PEXMUM MEHSIIOTCS B CTOPOHY Tenna u
CyXoCTW. PacTuTenbHOCTb 3KOCUCTEM B peErmoHe npeacTaBreHbl
MNONYKYCTapHUYKaMn W KyCTapHUKaMu, OTNNYalTCs ManbiM  BUAOBbLIM
pa3HooOpa3neM, HebonbWwnM MNPOEKTUBHbIM MnokpbiTueM (35-50%) wu
rOCrnoACTBOM 3aCyX0YCTOMYUBbLIX BUOOB KCEPOUTOB U rMNepKCepodUTOB.

Pesynbtatel onpegeneHna Bugosoro 6uopasHoobpasna rpuboB
NnokasaHbl Ha pucyHke 3. ObWas xapakTepuCTUKM BUOOB MO U3YYEHHbIM
yyacTkam cBefeHbl B Tabnuuy. Pe3ynbTaTbl BbINOSIHEHHbLIX UCCNeLoBaHUmN
nokasblBalT, 4YTO Haubonbllee BuooBoe pasHooOpasue rpnbos
Habnganocb B CTApOBO3PACTHbIX Jlecax CoO CIIOXKHOW CTPYKTYpOW
APEBECHOro nosora M pasHonopogHbIM COCTaBOM (COCHSIK pa3HOTPaBHbIN
(6onee 100 neT). HaMmeHbLUEee YMCno BUOOB rPNBOB OTMEYarnoch B YACTbIX,
COMKHYTbIX OPEBOCTOSX, rAe fleCHble puToLeHo3bl Hanbonee NpocTbie no
CTPYKTYpe, O4HOPOAHbIE MO 3KONOrMYECKUM yCrioBusiM. Bngumo, Bbicokas
JKonormyeckasi eMKoOCTb M BMAOBOE pasHooOpasne pasfnMyHbiX CTagun
APEBECHbIX  HacaXxXaeHUn cnocobCcTByeT  pasBUTUIO MUKOOUOTHI.
BruoTtonunyeckoe JOMUHMPOBaHUE ycnoBui 0buTaHus rpnbos, YCTONYNBOCTb
MUKOOMOTbI K BO3PACTHLIM U3MEHEHUAM APEBOCTOS ObINIO XapakTepHo Anis
necHbIX Tepputopun BocTo4yHo-KaszaxcTtaHckon, AKMOMMHCKOW obnacTtewn.
Bo3MoXHO, B ocTanbHbIX BUOTOMax KONMMYECTBO BUAOB MOXET pasnmyaTbCs,
HO 9KCNeaMUMOHHbIE Bble3abl U COOp MaTepuanoB He coBnan ¢ nepnogamu
MacCcOBOro co3peBaHusa rpnuboB U Hamu He Obln OXBayeH MUK rPUBHOro
ce3oHa. Kak nokasaHoO Ha pucyHke 6, Mo npeacTtaBUTENbHOCTU BUOOB
CbeAobHbIX rPNBOB perMoHbl MOryT BbiTb pacnonoXeHbl No ybbiBatoLEN B
cnepywowem nopsake: «BoctouHo-KasaxctaHckaa (19 supos, 41%) —
AkmonuHckas (14 Bupos, 31%) — KoctaHawnckas (7 Bupos, 15%) —
TypkecTtaHckas (6 BuagoB, 13%)».

TypkecraHckas AKMoNuHCKas
obnacth obJacth
i 9 31%
Kocranaiickas 13% )

06macThb \ _
15%

Bocrtouno-
Kazaxcranckas
001acThb
41%

PucyHok 3 - CooTHoLleHre BUOOBOro pasHoobpasms cbegobHbix rpmbos no obnactam
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B uenowm, BbINONHEHHbIE UCCNEeAOBaHUs NO3BONAT KOHCTAaTUPOBAaTb,
4yTo, 0B6pasys cMMOMOTUYECKME CBA3NM C OOQHOW MOpPOAOW, BuAbl rpubos
nNposiBNAT cebs Kak cTeHoTOonbl (8 BUAOB). IBPUTOMHLIE FPUBLI C LLIMPOKUM
BuoTonnyecknm pacnpoctpaHeHmem (11 BMa) B OCHOBHOM NpeacTaBrieHbl
CbIPOEXKOBbIMU, NOADEpE30BMKaMK, LWAaMNUHbOHaMU. B yCcrnioBmnax necHbIx
akocuctem  AkmonuHckon, BoctouyHo-KaszaxctaHckon, KocTtanamckomn
obnacrten caMbiMM MUKOTPOOHbLIMN ApeBeCHbIMU nopogamu,
obpasylowmmn  KoHcopumm Cc  rpubamu, aBnaiTca  abopureHHble
necoobpasyowme nopoabl — COCHa, nuxTta, 6epesa. B MCKycCTBEHHbIX
HacaXaeHusiXx WHTPoAYyUEeHTOB Habnwogaetca Hebonblioe KONMMYeCcTBO
Mukopmnsoobpasosartenen (4o 3 BuaoB). bonbWwKWHCTBO BMOOB rpubos,
obpa3yrwmx MUKOPU3y nNpPeMMyLleCTBEHHO C COCHOM unn Gepeson,
BCTPeEYaloTCA B HacaXaeHWsX pas3HOro nopoaHOro cocrtaBa, Bo3pacTta U
npoucxoxaeHusi. Habniogaetcsa 3aBUCMMOCTb KONnMyecTea BUAoB rpnbos oT
BO3PaCTHOW CTPYKTYPbl NECHbIX Y4aCTKOB. B MCKYCCTBEHHbIX HacaXaeHUsax
apeBecHoe coobwecTBO MUKOOMOTbI npeactaBneHa He 6Gonee 15%
MUKOTPOOHbIX BMAOB rpuboB, Kak 6bino nokasaHo Ans Kapaxapckoro
necHuyecTBa.

3aknrveHue

‘pnboHOCHbIE Nnowaan obcnenoBaHHbIX obnacTten pacnonararoT
3HaYUTENbHbIMKU NAoLWAAAMM NecoB ¢ 6oraTtbiM BUAOBLIM pa3HOOOpa3mem
pacTUTENbHOCTM, 0OYCNOBAMBAIOLINM 3KONMOIMYECKME HULIK AONS pocTa U
pasBnTUSa cbeaobHbIX rpnbos. Obunne BUAOB U UX AOMUHUPOBAHUE B
rombHom  coobulectBe  onpedenstoTcd  NopoaHbIM  COCTaBOM W
CYKLECCMOHHOW  cTaguen  rnecHoro  BuoueHosa. Buonornyeckoe
pas3Hoobpasne BMAOOB CbeAoOHbIX TIPUOOB HAa U3YYEHHLIX YYETHbIX
nnowagkax skrnovaeT 21 BngoB. pubOHOCHbIE TeppuTopmn 06CcneaoBaHs.l
Ha CTernHbIX, NECOCTENHbIX, JIECHbIX 3KOCMCTEMaXx Ha BbicoTe oT 540 m ao
1190 M Hag ypoBHeM Mopsi. Mo cTeneHn BMAOBOrO pasHoobpasns
CbeAobHbIX TPUOOB, KOMUYECTBY 3aperucTpupoBaHHbIX BUOOB PErMOHbI
pacrnonaraloTca nNo YybbiBawwen B cregywowem nopsake: «BocToyHo-
KasaxctaHckas — AkmonunHckas — KoctaHanckas - TypkecTaHcKasy.

NccnepooBaHust BbINOMHEHbI B pamMkax [lpoekta no rpaHToOBOMY
dumHaHcmpoBaHmto MOH PK «AP05136154PK» Ha 2018-2020 rr.

CnucokK ncnonb3oBaHHbIX NCTOYHUKOB:

1. dnopa cnopoBbix pacTeHnn KasaxcrtaHa. - Anmartbl: Hayka, 1956-
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2. Abnes C.A., Ham I".A., AcunxaHoBa P.3. Cbeqo6Hble MakpoMULETHI
LleHtpanbHo un  Ceepo-BoctouHoro  KasaxctaHa //  W3BecTtusa
HaunoHanbHOM akagemun Hayk Pecnybnukn KasaxctaH. Cepus
Buonornyeckasa n meaguumHckada. Anvatsl, 2013. - Ne 5 (299) - C. 16-21.

3. FAO (2001). Global Forest Resources Assessment 2000. FAO
Forestry Paper 140. Rome, Italy.
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4. boHpapueB A.C., 3unrep P.A. PykoBoactBo no cbopy BbICLUMX
6asmananbHbIX rPUBoB Af1s Hay4HOro nx naydeHusi. CnopoBble pacteHns //
Tpyabl boTtaH. nH-Ta AH CCCP. Cep. II. 1950. Bobin. 6. C. 499-543.

5. boTaHn4yeckne Komnnekuunm u TexHuka repbapusaumm pacTeHun,
rouéoB wn Bogopocnen: [coct. A.KO. TentumHa, A.[. Tllaykos]; M-Bo
obpasoBaHna u Haykm Poc. ®epepauun, Ypan. degep. YH-T. -
Ekatepunbypr: N3g-8o Ypan, yH-Ta, 2013. — 100 c.

6. OCT 56 69-83 «[Mnowaan npobHble necoyctpouternbHble. MeToab!
3aKnagKkm».

7. OCHOBHbIE MONOXEHUS BEOEHUSI NIECHOro Xo3snucrea B AKMOJSINH-
ckon obnactu / Anmatsbl, 2002. - 179 c.

4.9. BKO KOM0-KOHbIp TonblpafbiHbIH KYHapnbIfbIH 6aranay

NynHapa KapuwbirmneBHa AkkepeeBa
«TonblpakTaHy aHe arpoxmmmnsay oky bargapnamacblHblH 2 Kypc
mMarnctpanTbl. XKaHrip xaH atbiHgarbl baTbic KasakctaH arpapnbik-
TexHukanblk yHusepcuteti KeAK (Opan k., KazakcTtaH)
Anua NanbimxaHoBHa Harnesa
PhD pokrtopbl, XKeHrip xaH atbiHAafbl baTbic KaszakcTaH arpapriblk-
TeXHUKanbIK yHMBepcuTeTTiHiH goueHTi M.a, KeAK (Opan k., KasakcTaH)

Makanaga batbic KasakcTaH OBJbICbIHbIH KOK-KOHbIP TOMNblpafbiHa
arpoOXUMUSNbIK XXoHEe MUKPOBMONOrnANbIK 3epTTeYy HOTUXENepi KeNTipinreH.
Aybin wapyawbinbiFblH - Urepygeri - TonblpakTblk  MUKPOOPraHnaMaepaiH
CaHbIHbIH, blKNan eTyi 3epTrenreH. MHaukaTopnsl MUKpOOpraHusMaepai
aHbIKTay aKCMNpecc-TecTTep apKblfbl Xypridineai. AHTponoreHAai XXyKTeMeHiH
apTybl MWKpPOOpPraHu3MaepaiH, TypakTbliblFblH asantagbl. MuHepangbl
ThIHAUTKbILWUTAPAbl  KONgaHy MeH KnaccukasnblKk eHOey TomnblpakTafbl
MUKPOOPraHnaMaepaiH caHblHblH TOMEHAeYyiHe anbin Kengi.

JKonormsnblKk MMKPOBMONOrUSAHbIH, 4aMybIHbIH, Ka3ipri Ke3eHiHae agam
bIKNarblHbIH 8CepiHe Te3e anaTblH TYpNi TabufFn aKOXYNenep yLwid cunaTThbl
Taburn MUKpOBUONOrUAMbIK enwemMaep XeHiHAeri ManemMeTTep KaXKeTTiri
TyblHOAN OTbIp. TOMbIpakTblH, MUKPOOTbI  XXYWECIHIH  TypaKkTbINbIfbl
TaHKanapnblk, ananga aHTponoreHAiH acepriep OoHblH 6y3blnyblHa aKenin
COFybl MYMKIH. AHTPOMOreHdiH, acepnepre kapcbl Typa anaTblH TOMNbIPaKTbIH,
MUKPOOTBI KelleHAepiHiH, canbICTblpy Kasipri TaHaa e3ekTi. TonblpakThbl
XbIPTY KesiHOe Tek KaHa Oaunblpfbl XXoHe utoueHaep Xofarnbl KeTyMeH
katap[1], MukpobrnoueHo3gap Te3 apaga e3repicke yubipandbl. Tonbipakka
TYPNi XMMUSANbIK 3aTTapabl EHri3reH Kkesae yrkeH earepictep xypegi. Aybis
LIapyallblfbIifblHAAFbI  TOMbIPAKTbIK  MUKPOOPraHnaMaepaiH caHbl MeH
KypamblHAaFbl MaHbI3gbl e3repic 0onbin  TONbIPaKTbiH  KYHAPJIbINbIFbIH
KonganTtblH Taburn yaepictepaid, Oy3biny Oenrinepi mMaHbI3gbl 6onbin
Tabbinagbl.
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MekeHOENTIH XepiHiH cunaTtbl MUKPOOTbI KeLleH enwemaepiHe,
eciMIiK cMnaTblHa, eHAIpiC XaHe Me3opernbedke biknan etei [2, 3].

Tonbipak  MUKpoopraHmamgepi  kebiHece  Xofapfbl  FYMyCThI
Kekkunektepae worblpnaHbaraH, Oipak Oipkenki 6apnblk Tonblpak npoduni
borblHWa 6Gipaen GeniHreH >xoeHe onapablH KOpbl TOMbIPAKTbIH TypiHe
GannaHbICTbl OipHelwe TOHHagaH OHOaFaH TOHHaFa AEWiH XeTyi MYMKIH.
TonblpakTarbl MUKpOOpraHmamaepain GrnomaccacblHbIH KOpbl TYPaKTbl eMEC,
cebebi onapablH caHbl Xbln 6onbl 63repin oTbipadsb! [4].

Bi3aiH, TapanbIiMbI3gaH aHTpOMNOreHaik acepaeri Tonblpak
MUKPOOPraHn3Maep CaHblH — ayblfillapyalwlbisiblk Urepyai sepTrreng,i.

3epTTey 0bOBbeKTiCi 6onbin €ricTik anMmakTarbl KOK-KOHbIP TOMblpak
bonbin Tabbinagbl. Tonbipak yarinepi, TonblpakTblk ©OenikTeri KeckiHi
OonbiHWA anbiHAbl. TonblK cunatTraMma YiliH TonblipakTap arpoOXUMUSNbIK
XoHe MuKpobuonorusanblk KepceTKiluTepre CTaHAapTTblk aaicTemere cau
aHbIKTangbl.

An 0-25 cm - KOO Cyp, Kypfak, ayblp casfak, KonTereH Tambipnap,
ThIfbl3fanfaH, XXUHaKTanfaH, kanHay ok 6ipTiHaen KypbinbiMFa KeLly.

B1 25-50 cm - KOO cyp, Kypfak, ayblp ca3fgbl, KONTereH Tamblprap,
Thifbl3ganfaH, ycak TYMIPLWIKTi, KaNHaTNanTbIH, eTneni TyCneH KypblibiMFa
GipTiHaen aybicagpl.

B2 50-85 cMm — KOHbIp-CYp, Kypfak, ayblp ca3dbl, KenTereH Tamblpriap,
Tbifbl3danfaH, Te3 kKauTanbinagbl, ©Tneni TyYCneH KypbifbiMFa OipTiHAen
ayblcagbl.

BC 85-110 cm - KOHpbIp- capbl, banfblH opTawa cas3gakTbl, HO3iK
TYWIPLWIKTI, ThIfbI3, TAMbIPbI XKOK, aK TYCTi TyMipLwikTepi 6ap kaTtTbl KANHaNObI
eTneni TycneH KypblnbiMFa BipTiHOEN aybicagbl.

C 110-150 cm - capbl, 6anfbiH, opTawla cas3gakTbl, KYpPbinbiMbl XOK,
TbIfbl3, TAMbIPbI XOK, KaTTbl KanHanabI.

EricTik Tonblpak opTacbiHbIH 8cepi 6entapan (pH 7,1 ropu3oHT A xaHe
7,6 ropmsoHT BC). Xorapfbl AnaxkabatbiHgoa kapawipik kKypambl 3,28%
TOMEHTi XaTkaH Bi xaHe B2 ropmsoHTbiHoawamameH 2,73-teH 2,25%-ke
neniHtemengengi (Cypert 1).

8

7 [
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5

4

3

2

1 -

0

Amnax Bl B2 BC C

‘_Kapamipilc,% 3,28 2,73 2,25 0 0
—pH, % 71 7 74 | 76 | 16

CypeTt 1 — Koto-KOHbIp TOMbIPpaKTblH OpraHuKarblKk KeMipTek neH pH Kypamsbl.
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Tonblpak ynrinepiH MMkpobuonornanblk 3epTrey YuiH JlommHOMETp
EnSURE 3amaHayu KypbiifbiCbiHAA 3KCNpecc-TecT Xypridingi. JlommHomeTp
EnSURE—-6yn manimeTTepai eHaen xoeHe Tangay YWiH rmrmeHanblK XXoHe
MUKpOOMonoruanblk 3epTTeynepai KewweHai Xyprisyre apHanfaH Konamnbl
aHanuTukanblk >Xyne. WHOukaTopnbl MUKpoOOpraHuamaepai aHblkray
3KCrpecc-aHbIKTayMeH X8He MWKPOOPraHu3M TONTapblHbIH CaHUTapIIbIK
MaHi ecebiHeH (konmdopmabl 6akTepuanap meH E. coli) TonblpakTelHOETKI
kabaTblHbIH NnacTtaHy geHreviH enwenTtiH Micro-Snap npobupka-TectepiHe
cam xyprisinea,.

CypeT 2. 3kcnpecc-TecCT eTKidyre ganbiHObIK
TecT keneci ynrige >yprisingi: TYTIKTEH TaMnoHAblarbin, CblHAMaHbI anbin Kepi
TYTiKke OpHanacTbipbiiagbl. TaMNOHHbIH XOfapfbl Geniringe opHanackaH KaknakTbl
MambICTbIpa OTbIPbIN, KNanaHabl CbiHAbIpbinaabl. KaknakwaHbl eki peT 6acbin, CymblK
peareHT anambi3. 5 cekyHAa iwiHOe wWwankanWmbl3, apbl Kapaw, JIIOMUHOMETP
npobupkacbiHa OpHanacTbipbin, KaknakTbl xabagbl. JllommHOMETpAi TiK KyniHOe ycTam
oTbIpbIn, «OK» GenriciHe 6ackaHHaH KeniH, 9KpaHHaH HaTWXe LbiFagbl.

3eptrenywi ynrinep 6GombiHWAa 3 peT KauWTanaHbin erwemaep
Xyprisingi. TelHaUTKbILITapP eHridreHre AemiH XXeHe KeniH MUKpoopraHmamMaep
caHbl acep eTy cunatbl 6onblHLWA e3repin Typabl (1 kecTe, 2 cyperT).
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1 kecTe — Koto-KOHbIp TomMblpakTafFbl MUMKPOOPraHM3MAEepP CaHbl

No eHeTuKanbIK MwukpoopraHmsmaepai, caHbl
- kabaT, cm TbIHAUTKbILL eHridreHre aenid | TbhIHaWTKbILL €Hri3reHHEeH KeniH
1 | Anax (0-25) 5 5
2 | B1(25-50) 5 4
3 | B2(50-85) 7 5
4 | BC(85-110) 11 8
5 | C(110-150) 8 7
12
10
8
6 I
4 i I
2 i I
0 n T T
Anax B1 B2 BC C
B MuKpOoOpTraHU3MIEPIiH CaHBI THIHAMTKBIII €Hri3TeHTe NIeHiH
MuxkpoopraHu3MAep/IiH CaHbl THIHANTKEIII €HI'13T¢HHEH KeHiH

2 CcyperT. KO[O-KOH,pr XblIPpTbIJ1FaH TonblipafblHAafbl MUKpOar3asiap CaHblHbIH OpHaJiacybl

ManimeTTep KOpbITbIHAbICHI OOMbIHLLA, TOMbIPAKTLI ASCTYPIi enaeyne
XoHe Obupanra nangansl MuHepandbl TbIHANTKbILWITAP €Hri3reHHeH KewniH
ToMbIpaK KypambiHAA MUKPOOPraHM3MAep CaHblHbIH, TeMeHaeyi 6ankanabl.
CoHbIMEH KaTap, MMUKpoaf3anap CaHbliHblH a3awbl aHTPOMOreHAaiK
dpakTopnapablH — aybicnanbl Aakblfl, XbIPTbiIFaH Tonblpak, blsiFarn
TanwbInbifbl, XXOfapfbl TeMnepaTypa cangapblHaH 6onybl MyMKiH. Ananga
HaTWXKe ManiMm bonFaHgan, TonbipakTarbl ThIHAWTY XXYMECI, aybiCnarbl €ric,
TOMbIPAKTbl ©HOEY SCEPIHEH TyblHOAWTbIH TOMblpaKTafbl OGUMONOrNANbIK
vaepictepain 6enceHaeHaipinyi Tonblipak KyHapsbinblFbIHbIH TUiMAI apTybliHa
XoHe MobunusaumansiK yaepictep WHTEeHcuduKaumscbiHa anbin Kenea,.
TonblpakTarbl GuonornanbiK ypaictepain, 6enceHaeTinyi TbIHAWTKbILWTbIH,
TOMbIpaK eHAey, aybicnarnbl EriCTiKTiH, Typni XXyneci acepiHeH Tonblpak
KyHapnbinblfblHbIH MOBUNM3aunsanay npouecTtepi MeH TUIMAINIrIH apTyblHa
akenepi. Konamnbl xafgamga  ThIHAUTKBIWTbI  €Hridy  MUKPOOTbIK
MeKkeHaeywinep TOObIHbIH TipLWINiriH KywenTedi, caHbl XaHe onapablH,
GenceHainiri aptagbl. 3epTTey XKYprisinreH Xbiligapbl arpokIMMaTtTbIK
Xafgannap KayblH-WallblH - Menwepi MeH TemnepaTtypanblk  pPexum
ObomblHWa Konawnbl ©onabl. XKasfbl bICTbIK Ke3eHaepaeri KblpTblnaTbiH
KabaTTblH >KETKIMIKCI3 biffangaHablpblybl  Winge-tambl3  KesenaepiHae
Bankanabl, 6yn MrMkpoopraHnaMmaepaiH Heriari Pruanonornansik ToONTapbiHbIH
CaHObIK KepceTKilTepiH TeMeHOeTe OTbIPbIN, KOK-KOHbIP TOMbIpaKTbiH
MUKPOOTBI KypaMblHbIH MeTabonukanblk 6encenginirine acep eTTi (3 cyperT).
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3- cypeT. baTbic KasakcTaH 06nbICbiHbIH, 2019 XbifblIHA KNMMATTbIK XXafaanbl

TonblpaKk MWKPOOPraHnM3MAepiHiH CaHblHbIH TeMeHAeYiHiH cebebi
MUHepangbl ThlHAWTKbIWTapAbl KONAdaHfFaH kesge eciMaikrepae TonblpakThbl
KblLLKbINAaHObIPATbIH KbILWKbIIAAP XUHAKTanybl cangapblHaH TyblHOAAWAbI.
CoHbIMeH KaTap, aHTpornoreHik dakroprapiblH cangapblHaH — aybicnarsbl
eMeC [dakblfl, XbIpTbUIFaH ToMblpaK, biffan TanwbiNbiFbl, XOFapfbl
Temrnepatypa — MUKPOOpraHuMsMaepaiH, yrFawobiH - Texengi. Xepai
nanganaHygbl  TOKTaTy  MUKPOOTblI  KaybiMaacTbifblH  By3blniMaraH
TOMbIPaKTbIH, MMKpOOMOMAAapbIHA ToH a3 yakblTTa 6acTbl KanmnbiHa KenTipea,.
Tonblpak MYKpoarasanapblH TOMbIK Tangay XeHe ngeHtndukaumanay yuwid
MeTareHoMabl Tangay Kypriydi KaxeT eTteni, Oyn  Kypfak Knumar,
KapawlipikTiH TemeHairi, pH aHe aHTponoreHdik XYKTiniriHe kapamacTaH
3epTTey TonblpafbliHbiH  6eniHi  GOoMbIHW  ToMblpaK MUKpOarasanap
BuoanyaHTypniniriHiH KOpbl MEH ©3repyiH XaHe Tonblpak KacueTiHe Konamnnbl
acepiH TuWrisreHiHkepceTeni, on Typni 3epTreynepae anfadH Ttangay
ManiMETTEpPIH canbICTbipyFa MyYMKIHAIK 6epea;.

opebueTtTep Tisimi:

1. 3sarmHueB [.I'. NMepcnektusbl passutna Guonormm noys / Tpyabl
Bcepoccuinckon  koHpepeHummn  «llepcnektvBbl  pasBUTUA  NOYBEHHOM
ounonornnx», 2001. C. 10-21.

2. CeewHukoBa A.A., TllongHckas JIL.M., Jlykun C.M. BnusHwne
OKYNbTypUBaHUS U Me3openbeda Ha CTPYKTypy MuKpobHom 6Guomacchl
AepHOBO-N0A30NCTON U cepont riecHon noyB // Mukpobuonorus. 2001 a. T.
70, Ne 4, C. 558-566.

3. CeewHukoBa A.A., MNongHckaa JI.M., NlykmH C.M. OcobeHHoCTU
NOYBEHHbLIX MUKPODOLIEHO30B pasfiMyHbIX yroam Bnagmmmupckoro ononbs //
MouBoBeaeHue. 2001 6. Ne 4. C. 4617.

4. MnwyctuH E.H. YucneHHocTb 1 guHaMmnka MUKPOBHOro HaceneHus
noysbl // AuHamuka MUKPOBMONOrMYEecKnX NpoLeccoB B Mo4vBe. TanmuH,
1974. C. 6-8.
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4.10. CopTtaH TonblpaKTbliH MUKPOOTLIK KYypaMbiH aHbIKTay

Ha3epke bayblpxaHKbi3bl HayxaHoBa
«TonblpakTaHy XXeHe arpoxmmusi» oKy bargapriamacblHblH, 2 Kypc
MarncTpanTbl. XKaHrip xaH atbiHgarbl baTbic KaszakcTaH arpapnblk-
TexHukanblk yHnBepcuteTi KeAK (Opan k., KazakcTtaH)

YKYMbICTbIH Heri3ri makcaTbl:

1. CopTaH, TonbIpakTblH MUKPOOMONOrUANbIK KypamblH aHbIKTay

2. Xvumuanelk Tangay

YKYMbICTbIH Herisri MiHaeTTepi:

1. Mukpoburonoruanblk 3epTTey xacan, MUKPOOTbIK CaHblH aHbIKTay

2. Mukpockonusnblk aaic apkbinbl 6baktepusnapabl naeHTudukaumsnay

Tonbipak TaHgay ArTbipay OONbICBIHLIH, CcOpTaH TonblpafbiHAA
Xyprisingi. TonblpakTeblH ©Oapnblk ynrinepi Tonblpak ©OeniriHiH Gapnblk
npodusiiHeH anelHAbl. TomMbIpakTbl TOMbIK cuNaTTay YLWiH cTaHOapTThbl
aficTepre coMkec arpoOXUMUANbLIK XXoHe MUKPOBUonornansik napameTtpriep
aHbIKTanabl.

3epTxaHanblK Xafgannapga MukpoopraHuamaepai ecipy ickepniriHe,
onapzbl 3epTTey MeH npakTukanblk KOngaHyablH, XeTICTIKTepi antaprbikTan
popexene 6GannaHbICTbl. Ocipy MUKpoopraHMamaepdiH MetabonmamiH
Ginyre xaHe onapAblH, eMip CypyiHe KaXeTTi opTaHblH (OU3NKO-XUMUSANbIK
XafgannapblHbIH, MOHIH TYCiHYre HerisgesireH.

Tonblpak MuUKpodnopacblHbliH cananblk Kypambl eTe apTypni: Onap
apTypni GakTepuanap, akTMHOMWULETTEP, CnuMpoxeT, apxebakrtepusinap,
MUKONSIasM, CaHpblpayKkyfiaktap, BupycTapgaH Typagbl. OpTypfi TonTafbl
MUKpPOOpraHn3MaepaiH KypaMmbl MeH apa KaTblHacbl TOMblpak TypiHe, OHbI
eHaey oficiHe, KypaMblHOAafbl OpraHuvkanblK 3aTTapra, blUiFangbiibikka,
KNUMaTTbIK XXafdannapra xxaHe Tafbl 6acka cebentepre bannaHbICTbl 60MbIn
Kenen,.

MukpoopraHmamaepai ecipy ywiH (in vitro xacaHgbl xafganga ecipy)
epekwe cybcTpaTTap — KOPeKTik opTa kaxeT. OpTaga MMKpoopraHuamaep
GapnblK TipLLiNiK NpoLeCcTepiH Xy3ere acblpagbl (KopekTeHeai, AeM anagbl,
kebetoae xaHe T.6.), COHAbIKTAH onapapl "ecipy opTackl" gen Te atanasbl. [1,
2]

KopekTik opTa MUKPOOMONOruAnbIK XXYMbICTbIH,  Heridi  6onbin
Tabbinagbl >xeHe onapAblH canacbl OyKin 3epTTey HOTMXKENEepiH XWui
aHblkTanabl. MukpobTapablH, TipLWwinik apekeTi YLWiH Konawunbl xargannap
Xacay Kepek.

XKacaHgbl kafgannapga MUKpOOpraHu3maepgdiH ecyiH kamTamachi3
eTeTiH KaXXeTTi KOPEKTIK opTanapbl any XXeHe OHTausbl Xafgannap xacay
— Oyn fbIIbIMHBIH,  Herisri MiHAeTTepiHiH  Bipi. MukpobTapabl ecipyre
TYPMbICTbIK  KbI3bIfFyLUbIMbIK €Ki Heriari KypamMmHaH Kypanagbi:
MUKpoopraHnamMaepai o3 OeTiHwe cankecTeHnaipydi YMpeHy kaHe onapapbl
©3[epiHiH yTUNuTapnblk ecenTepiH LeLly YLWiH nanganaHyra apekeT eTy.
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OKCMNEPUMEHTTI COTTi KOKW VYLWIH 3epTTeywire Tasa MmageHueTTi 6enin,
BakTepusnap yLiH OHTansbl KOPEKTIK OpTaHbl TaHOay KaXeT.

BakTepuanapabl ecipy yLWiH KOpPeKTiKk opTanap gaspnaHagbl. KopekTik
opTanapabliH KypambiHOaa 6GakTtepusinapiblH ecyiHe KaeT 3aTtTap: asor,
KeMipTekK, CyTek, OTTeri, pocop, Kanuu, KyKipT, HAaTpun, MarHnn, TemipaeH
TypaTblH HeopraHukasnblK KOCbIIbICTap, MUKPO3NeMeHTTep 60nybl Kepek.
byn anemeHTTepaiH 6apribifbl MUKPOOPraHM3M OHaW CiHipeTiH TypiHae
bonyra THic. MMkpob oTTeri MeH CyTeriH HerisiHeH KneTkara Kenin TyCeTiH
cydaH anagpbl.

Herisri opTa ap Typni MMKpOOTbIK AaKbliaapabl ecipy yLwWiH, COHA4an-ak
3NEKTUBTI XXoHe AMarHoCTuKanblk opTanap konganoingsl. [3,4]

Kecte-1 XXannbl M1MKkpoOTap caHblH aHblKTay

>Kannbl mukpo6Tap caHbl o bakTepusnap Typnepi
pTawa AHa-
Ne | ATtaybl 24 carart 48 carar MWKPOOPraHnam- E. Kok- 5006-
iwiHae iwiHoe aep caHbl coli Tap ?ap
1 A %43 «1n3 | Cv=4,87 (24 car)
(0-19) 118,20+2,88*10 33,0014,43*10 C.=26.85 (48 car) + + +
2 B w1z | 063,40£23,15*10 | C,=19,36 (24 car)
(19-71) | 38:20£3,70710 3 C.=73.01 (48 car) | * ¥ ¥
3 C
. Cv=9,43 (24 car)
_ *103 3 v
YS%)) 75,00£7,07*10 21,80+3,42*10 C.=31,35 (48 car) + + +

AnbiHFaH caHablk MaTepuangbl eHaey Microsoft Excel 2007
GargapnamMmacbiHblH  KOMEriMeH Bapuauuvsnblk CTaTUCTUKA  adiciMeH
Xyprisingi.

m . LWapTTel natoreHai MUKpOOpraHn3Maep
(6auunnanap)
Cypet 1 - A (0-19) kabaTbl
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LWapTTbl naToreHai MMkpoopraHuamaep
(amnnobaunnnanap)
Cypet 2 — A (0-19) kabaThl

Koktap (Ctadmnokkanap)
Cypet 3 — B (19-71) kabaTbl

Koktap (gunnokokkanap)
CypeT 4 — B (19-71) kabaTbl

LWapTTbl naTorenai MMkpoopraHusamaep
(6aumnnanap)
Cypet 5 - C (71-150) kabaThl
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KokTap (cTadunokkanap)
: Cypet 6 — C (71-150) kabatbl

XKannbl MUKpOGTLIK KypaMblH KOpPbITbIHAbINAW Kene Tonblpak kabaTbl
HeFypnbiM TepeHnaereH camblH MUKpoOTap caHblga ynFas tyceni. Cebebi
MuKpoOTap binFanabl xepnepae kebipek kesgeceni. TepeHaereH camblH
aHaspobThblK  MuKpoopraHuamaep kebenedi. KepiciHwe  aspoOTbIK
BakTepusanapablH caHbl a3asqpl.

ManpanaHraH apebueTtrep:

1. Lauber C.L., Hamady M., Knight R., Fierer N. Pyrosequencing
based assessment of soil pH as a predictor of soil bacterial community
structure at the continental scale // Appl Environ Microbiol. 2009. V. 15. Ne
75. P. 5111-5120.

2. https://portal.tpu.ru/SHARED/a/APA/academics/bav/Tab2/cultivatio
n.pdf.

3. https://pcgroup.ru/blog/pitatelnye-sredy-v-mikrobiologii/.

4. Walsh D.A., Papke R.T., Doolittle F.W. Archaeal diversity along a
soil salinity gradient prone to disturbance // Environmental Microbiology.
2005. V.7. Ne 10. P. 1655-1666.

4.11. NnopgopoAaue KawTaHOBbIX NOYB NaCTOMLHbIX
yroauvm cyxoctenHom 3oHbl 3anagHoro KasaxcraHa

Hyprynb AckapoBHa CanapoBa
AoKTopaHT 3 Kypca. 3anagHo-KasaxcTaHCKuM arpapHO-TEXHUYECKUI
yHUBepcuTeT nmenun XKaHrmp xaHa (r. Ypanbck, KaszaxcTtaH)
Cayne )XonamaHoBHa PaxumranmeBa
KaHg. c-x Hayk, accoummpoBaHHbIN NPodeccop, PyKOBOAUTENb BbiCLLEN
LWKoNbl «[MoyBOBEOEHMS, arPOXUMNN U 3EMIIENOSNBE30BAHUSA».
3anagHo-Ka3axCTaHCKUW arpapHO-TEXHUYECKUN YHUBEPCUTET NMEHN
YKaHrup xaHa (r. Ypanbck, KazaxcraH)

KawwTaHoBble nMoyBbl POPMUPYIOTCH B CyXOCTEMHOW 30He 3anagHoro
KasaxctaHa. PopMunpytoTCs KallTaHOBble MOYBbI MO TUNYaKOBO-MNOSIbIHHOMN
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accounaumen, Ha néeccoBmgHoMm cyrinuHke. [loysoobpasyrome nopoabl
3aconeHbl. [louBbl wumelT cnaboe 3aconeHne C  MNOBEPXHOCTH,
CONIOHUEeBaThl, kKapboHaTbl, BUAMMbIE rnasy, NosBNSATCA Ha rnybuHe 35-40
cM. [pyHTOBbIE BOAbI 3aneratoT riybxe 6 meTpos. [1oaToMy Takne noysbl B
OCHOBHOM OTBOAAT noAd nactbuuia.

[Mnogopoane nacTOUWHbLIX Yrogunm B MOCMeaHWe rodbl CUMbHO
yXyawunocbk. B pesynbTate TOro, YTo NpOBOAUTCS HE perynupyembii Boinac
CKOTa, AepHUHA Ha NacTOULHbIX YrogbaxX CUbHO BblbuTa. PacTnTenbHOCTb
B NepBbl rog obcnegosaHust Obinia BbIOMTa, HU3KOpoOcnon. Ha gaHHOM
yyacTke He npoBoaunca noaceB TpaB, HE MPUMEHANU MUHepasbHble
ynobpeHus. Noatomy Lenblo uccrnegoBaHnsa ctano U3yydeHue MnoBbILEHUS
NPOAYKTMBHOCTM M NNogopoaust nactouvHbiX yrogmin. Ha nactébuwHom
yroabe oceHbto 2017 roabl 6bIn1 3anoXeH onbIT ¢ NPUMEHEHMEM pPa3HbIX
HOPM a30THO-OCKOPHbIX yaobpeHun n noces 6bin obpabotaH anMHOM
9KcTpa (24 — anubpaccmHonug). KawTtaHoBble No4vBbl cpegHe obecneyeHbl
NoaBWXHbIMW  bOpMaMM  Kanusi, MNO3TOMY KanunHble yaoobpeHus He
npumMmeHsann. OceHbld N BECHOW NPOBOAUNM OTOOP MOYBEHHLIX MPO6 C
rny6uHbl 0-20 n 20-40 cMm. ArpoxumMmnyeckne aHanuabl NOYB NPOBOANIIM NO
FOCTam u obLenpmMHATBIM METOANKAM.

dopmunpoBaHme nabunbHOro opraHNYEeCcKoro BeLecTBa MaeT 3a cyeT
npouspacTalowmx pacTEHUN: KOPHEW W OnaBLUMX HaO3€MHbIX OpPraHoB.
COBOKYMHOCTb 3TMX OCTaTKOB COCTaBnsdeT MoA3EMHOE pacTUTENbHOE
BELWECTBO M MO HaWMM npeacraBfeHnaM aBnsieTcs nabunbHon opmon
nerkornaponn3yemomn 4actm opraHM4eckoro selectsa [1, 2].

[MoTeps nabunbHOM 4YacTu rymyca — 3TO He TONbKO YyTpaTta
HEenocpeacTBEHHONO WCTOYHMKA 06pa3oBaHUS YCTOMYMBBLIX [YMYCOBbIX
BelWeCcTB, HO W HapylleHWe CEe30HHOM OWHAMWKU MpPOLEeCcCOB yMYCO-
obpasoBaHus. lNogBmxkHas (nNnabunbHasi) YacTb OPraHMYecKoro BeLLEeCTBa
NoYB 3acnyxmBaeT OOMbLLIOr0 BHAMAHUS NOTOMY, YTO CIYXUT CBA3YIOLLUM
3BEHOM, C O[HOW CTOPOHbI, MeXay BellecTBaMu, onpeaenarowmmm
appekTMBHOE nnogopogvMe noYs, C  OPYroM -  BAUSKOWWMW  Ha
KONMMYECTBEHHYIO BENUYUHY CTabunbHOM 4actu rymyca. MexaHunsm
N3MEHEHNA codepaHnsa NabunbHOW rpynnbl FyMYCOBbIX BELLECTB MMeEEeT
OBONCTBEHHYO npupoay. C OOHOW CTOPOHLI, M3MEHEHWE coAepXaHus
NOABWXHOINO rymMyca CBSI3aHO C W3MEHEHMEM MOCTYNNeHns B MNo4YBY
Bvomaccbl pacTUTENbHbLIX OCTATKOB, YTO BbI3blBAeT YBENUMYEHUE WN
YMEHbLLUEHNE KONMMYecTBa HOBOOOpa3oBaHHbIX JlaburibHbIX [YyMYCOBbIX
BewecTB, C APYroM CTOPOHbl, M3MEHEHUSI B COAEPXaHUU MOABMXKHbIX
rYyMyCOBbIX BELLEeCTB MPOMCXOOAT B pe3ynbTate TpaHcdopmaumm
dpakUMOHHOrO cocTaBa rymyca: YBenuyeHue coaepXaHuUs TyMYCOBbIX
BElWeCcTB MepBON pakumm U YyMeHbLUEHWEe CoAepXaHus dpakumn,
CBSI3aHHOM C KanbumeMm, n HaoboporT [3, 4, 5].

PesynbTaTtel UcCnenoBaHus npeactasneHsl B Tabnuue 1. N3 Tabnuubl
BUOHO, YTO cogepaHue MNOABMXXHOro rymyca Ha KOHTPOJSIbHOM BapuaHTte
coctaBnsieT B crnoe 0-20 cm 0,186%, BHM3 MO NPOUII0 ero Kosim4yecTso
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ymeHbluaetcsa go 0,172%. MNpu npuMeHeHnn anuH 3KCTpa MpU OCEHHEM
oTbope B BEPXHEM FOPU3OHTE €ro KonmniectBo cHuaunocb Ao 0,036% wu
0,030% B cooTBeTcTBYlOWMX crnosix. Npu BHeceHun 40 kr/ra asoTHO-
docdopHbIX yaobpeHun Ha doHe anuMHa 3KCTpa - NabunbHbIN rymyc B
BepxHeM crnoe ymeHbLlimncsa Ha 0,004%, a B crnoe 20-40 cm yBenuuuncs Ha
0,03%. lMpwn BHeceHnn 50 kr/ra a3oTHO-POCPOpHbIX yaobpeHnn Ha oHe
anuMHa 3KkcTpa kak B crnoe 0-20, Tak U B cnoe 20-40 cm BbISIBNEHO
yBenuyeHne nabunbHoro rymyca Ha 0,001-0,005% B COOTBETCTBYHOLLMX
cnosix. lNMpun yBenuyeHMn asoTHO-POCHOpHLIX yaobpeHnn po 60 kr/ra
a30THO-(POCOpHLIX yaobpeHun Ha poHe anuHa akcTtpa B croe 0-20 cm
cogepxaHne nabuneHoro rymyca ymeHnblaetcsa Ha 0,007%, B crnoe 20-40
cm - yBenunumBaetca Ha 0,008%. OnTumanbHbiM BapuaHTOM ASS
nabunbHoro rymyca sinsetca BapuaHT NsoPso Ha ¢poHe obpaboTkm anuH
aKcTpa.

[Mo4yTn Becb a3oT (97,9%) B rymycoBOM Crioe npeacTaBrieH ¢ coenHe-
Huamn. Hambonbliaa yacte ero (72,1%) npuxoguTcs Ha OOSK0 CTOMKUX
OpraHUYecknx coeanHeHNn, He noggaroLlmxcs rmgponmsy aaxe SH. HoSOs.
OTa 3aKOHOMEPHOCTb COXpaHAeTCcs BHU3 No npodunto. AsoTcoaepxalume
COeINHeHUs], KoTopble He nogpatotcs rmgponudy 5H. HoSO4, B OCHOBHOM,
npeacraBneHbl 'YMUHOBLIMU U OYNbBOKUCIIOTaMU, MPOYHO CBA3AHHBLIMU C
ManonoABMXXHbIMU NOSTYTOPHBbIMU OKMCNaMMU U KarnbLUMEM, C MUHEParbHON
4YacTblo NOYBbI, @ TaKXKEe HEPACTBOPUMbIM OCTaTKOM [6].

CopepxaHue BarnoBbIX (hopM a3oTa XapaKkTepHO As 30HarNbHbIX MOYB
CyXOCTenHou 30Hbl. B BepxHeM cnoe ero konuyectso konebnetca ot 0,10%
no 0,12%. B cnoe 20-40 cm ero cogepxanue coctaBnset 0,04-0,06%.
BHeceHune ynobpeHun n obpaboTka anMHOM 3KCTpa Ha AaHHbIA NoKasaTenb
He MOBMMAN, 3TO U MOHATHO, BanoBble dOPMbl a30Ta — 3TO AOCTATOYHO
CTabuNbHbIN NoKasaTenb.

Tabnmua 1 - [lokasaTenn nnOOOPOAMSA KalUTAHOBLIX MACTOMLHBLIX Yrogun
(ceHTs16pb 2018)
Naburib- Copepxa- LLIénoyHo- CHomger?gﬁ
BapuaHThbl Fopu- HbIN Hihe N-NOs, | ruaponu- BUKHOIO
30HTHI rymyc, % obuwero MI/KP 3yembin N, dhocdopa
’ asoTa, % Mr/Kr ’
MI/KI MO4BbI
KoOHTpoOsb- 0-20 0,186 0,13 16,0 36,0 67,2
HbIl 20-40 0,172 0,06 16,5 35,8 58,3
AnuH 0-20 0,150 0,12 29,9 68,2 35,4
20-40 0,183 0,06 30,1 67,1 21,1
NaoPao +| 0-20 0,182 0,10 31,3 118,0 52,0
AnuH 20-40 0,202 0,05 31,9 116,6 38,7
NsoPso +| 0-20 0,187 0,12 31,6 123,0 76,3
3nuH 20-40 0,177 0,05 32,2 129,9 37,2
NeoPso +| 0-20 0,179 0,12 33,0 133,4 48,1
AnuH 20-40 0,180 0,04 31,7 138,4 29,3
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HuTpaTHbIM a30T O4YeHb MOABWXHLIN 3rieMeHT. B 3aBucumoctn oT
coaepXaHus Bnarm oH MOXeT MUrpupoBaTthb B npodune noyvs. CoaepxaHune
HUTpaTHoro asoTa B cnoe 0-20 cm konebnetcs ot 36,0 0o 133,4 Mr/Kr NoYBbI.
B cnoe 20-40 cm ero konuyecTtBo coctaBnsieT 35,8-138,4 mr/kr. BHeceHune
a30THbIX yA0OpeHUr n obpaboTka SNMHOM 3KCTPa NOMOXKUTENBHO NOBINANM
Ha HUTpaTHyt opmy asoTa. [Mpn obpaboTke aNMH IKCTpa copepxaHue
HUTpPaATHOro asota nosbicuniocb Ha 13,9-14,1 wmr/kr nousbl. Ha oHe
00paboTKM annHa aKcTpa MPUMEHEHMEe as3oTHbIX yaobpeHun B Hopme 40
Kr/ra noBbICMNO coaepXXaHmne HUTpaTHoro asota Ha 15,3-17,0 mr/kr B crnoe 0-
20 cm n B cnoe 20-40 cm Ha 15,2-15,7 wmr/kr no4yBbl. MakcumanbHoe
NoBbILLEHME HUTPATHOro asoTa XapakTepHO AnA BapuaHTa o6paboTkm annH
9KCTpa 1 HopMe a30THbIX yAobpeHnn NeoPso.

LLIENOYHO-TMapoNM3yemMoro asoTa Ha KOHTPOSIbHOM  BapuaHTe
nacTouwHoro yyactka B crioe 0-20 cm coctasngaet 36,0 mr/kr, B cnoe 20-
40cm ero konudectBo cocTtaBuno 35,8 mr/kr. BHeceHne MuHepanbHbIX
ynobpeHnin n obpaboTka 3NUMHOM 3KCTpPa B OTNIMYME OT KOHTPOSIbHOrO
BapuaHTa NofioXXnTenbHO NOBNUSAMO Ha CoaepaHne asoTta JaHHOW POopMbI.
Mpn o6paboTke 3MNMHOM 3KCTpPa KONMYECTBO LUENOYHO-TMOPONN3yeMOro
asoTta yeenuyunocb Ha 32,2 mr/kr B cnoe 0-20cm n 31,1 mr/kr B cnoe 20-40
cMm. Mpun BHeceHun 40 Kr/ka a3oTHbIX yoobpeHun Ha (poHe anuHa JKCTpa
cogepXaHue LWENOYHO-rMAPOoNnN3yemMoro asota rnoBbICUOCE Ha 82 Mr/kr B
cnoe 0-20 cm n B crnoe 20-40cm yBenunuunocb Ha 80,8 mr/kr noysbl. [Mpu
yBENMMYEHNN HOPMbI MUHEpPAsbHbIX YO06peHMin NOBbILWAETCA U KONIMYECTBO
LLENOYHO-TnapoNM3yeMoro asota. Tak npu Hopme 50 kr/ra as30THbIX
ynobpeHuin Konn4ecTBo a3oTa AaHHOW hopMbl yBennumnocs B croe 0-20 cm
Ha 87,0mr/kr, B cnoe 20-40 cm Ha 94,1 mr/kr. MakcnmanbHoe MOBbILLEHNE
KOSiMyecTBa LLESTOYHO-TMapoNmM3yemMoro asota BbisiBieHO npu Hopme 60
Kr/ra a3oTHbIX yaobpeHuin. Ha gaHHOM BapuaHTe NoBbILLEHNE COCTaBUMO B
cnoe 0-20 cm 97,4, B cnoe 20-40 cm 102,6 Mr/kr noyBbl.

docdop - oanH N3 BaXKHENLLNX DNOTrEeHHbIX 3f1IEMEHTOB, HEOOXOANUMBIX
ONS KU3HEOeATeNnbHOCTU BCeX OpraHu3mMoB. [lpuCyTCTBYeT B XMBbIX
KneTkax B Buae opTo - NTMPodoCcdOpHbIX KUCIOT U MX NPOM3BOAHbIX, a TaKke
BXOAUT B COCTaB HYKNEOTMAOB, HYKINEMHOBLIX KUCNOT, dpocdonpoTenaos,
dochonunuaos, PocdHopHbIX 3IPUPOB YrNeBoaoB, MHOMMX KOPEPMEHTOB U
OPYrnx opraHn4yecknx coeanHeHnn bnarogapst 0COGEHHOCTAM XMMNYECKOrO
cTpoeHus (P sBnseTca npegBecTHUKOM 3M-3f1EMEHTOB) aTOMbl (hoccopa,
nogobHoO atomam cepbl, CMOCOOHbI K obpasoBaHMO BoraTbiX JHEpruen
CBA3EN B MaKpO3Prmyecknx coeauHeHnaAxX - afeHO3UHTPUEOCEHOPHOU
kncnote (AT®), kpeaTuHpocdaTk u ap. [7].

dochop aBnseTca «AedUUUTHbIM» 3NIEMEHTOM, TaK Kak B Mupe
3anachbl (hoccaTHOro colpbs (anatutoB U ocdopmnToB) ANA NPON3BOLCTBA
dochopHbIX yoobpeHun HeBenukn. Hapsigy ¢ aTum cogepxaHue BanoBoro
docopa (P205) B nouBax Hu3Kkoe - 0,05-0,25% (o1 1 oo 5 1/ra B naxoTHOM
cnoe 0-20 cm). OCHOBHOE ero KosiM4yecTBo pacTeHnaM TPyaHOLOCTYMNHO, a
docdop yaobpeHuin cunbHee, 4eM a3oT U Karnumn, 3akpennaeTcs noysamu B
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HenoaBwkHble OOpMbl. ECTeCTBEHHbIX MNyTen BO30OHOBMEHUS 3anacos
dooccopa B oTNn4YMe OT a3oTa B NoyBax HeT [8].

CopepxaHne noaswxHoro ocdopa Ha KOHTPONbHOM BapuaHTe
coctaBuno 67,2 n 58,3 mr/kr B cooTBeTCTBYHOLWMX cnosx. MNpu obpaboTke
3MNUHOM 3KCTpa KONMYeCcTBO NOABUMXHOIro goocdopa cHmM3umock Ha 31,8-37,2
MI/Kr NOYBbI B COOTBETCTBYHOLLNX CNosix. BHeceHne dhocdopHbIX yaobpeHuin
B konuyectBe 40 kr/ra Ha oHe 00paboTKM 3NUH IKCTpa CHMXKEHME
KONiMyecTBa LLENOYHOrnaponmu3yemMoro asorta coctasuso 15,2-19,6 mr/kr B
cnosix 0-20 n 20-40 cm. lNpu Hopme dhocdopHbIX yaodpeHun 50 kr/ra B cnoe
0-20 cm KOnNMYecTBO NOABWXHOIO pocchopa yBennunnocb Ha 9,1 mr/kr, a B
cnoe 20-40 cMm ymeHbwunocb Ha 21,1 Mr/kr noyssbl. [loBbiLEHNE HOPMBbI
drocdopHbIX yaobpeHun fo 60 kr/ra NpMBENO K CHWXKEHUIO MOOBUXHOIO
docdopa Ha 19,1-29,0 Mr/Kr no4Bbl.

Takum obpasom, HeobxogMmMo OTMETUTb, YTO COoAep)xaHue
nabuneHoro rymyca He npesbiwaet 0,202%, KOoTopoe xapakTepHO A5
BapmaHTa anuH 9akcTpa M 40 kr/ra a30THO-GOCHOPHbLIX yao6peHUn.
BHeceHne a30THO-hOoCHOpHbLIX YOOOpeHNn He MOBRAUSANO Ha coaepXaHue
BanoBbIX hopM a3oTa. BHeceHne a3oTHbIX yaobpeHun n obpaboTka anmMHoOMm
3KCTpa NONOXUTESIbHO CKa3anochb Ha CoaepXXaHne HUTPATHOro U LLENOYHO-
rmgponunsyemoro asoTta. BHeceHne doccopHbix yaobpeHun n obpaboTka
3MNWUH 3KCTpa HEe MOBMMUANO Ha MOBbIWEHWE coAep)XaHUa MNOLBMXHOIO
doccopa, TONbLKO npu Hopme 50 krira u obpaboTka 3nNMH SKCTpa
cnocobcTBOBaso NOBbILEHUIO NOABUMXHOIO doocdopa B croe 0-20 cm.
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4.12. KaparaHabl 06NbICbIHbIH TAOUFN
XXaubINbIMAbIK XXeprnepiH arpoknuMartTblK 6aranay

¥3ak6an AnTbiHOaeBu4 CynmyxaHoB
AOoKTOopaHT. On-®apabu ateiHaarbl Kasak ¥NTThlK YHUBEPCUTETI
(Anmartbl K., KasakcTaH)
HdaHa KaHaTtxaHoBHa LLloknapoBa
PhD., goueHT On-®apabu ateiHaarbl Kasak ¥NTTblK YHUBEPCUTETI
(Anmartbl K., KasakcTaH)
AngbiH UmaHKewoBnY AMaHXoJoB
ara okpITywbl. E.A. BekeToB aTbiHaarbl KaparaHgbl MEMNEKETTIK
yHuBepcuteTi (KaparaHabl K., KazakctaH)

KasakctaH PecnybnuvkacblHblH opTanbifbiHOa opHanackaH KaparaHbl
00nbICbl ©3iHiH, reorpadusnblk epekwenirive 6annaHbICTbl TapuxTtaH 6epi
arpapsiblk anMak peTiHae TaHbiman. Aybin WwapyallblbiFbiHbIH, cananapsbl,
OHbIH iWiHAe TabuFn — XXanbIfbIMAbl Man WwapyawblSiblFbl aca 30p MOHre ue.
ONTKEHI KaparaHabl O6ONbICbIHbIH, Taburn KanblnbiMOapbIHbIH
reorpadouanblk OpHbIHA, arpoOKNMMMAaTTbIK XafdaublHA >XOHe TornblpakK —
OCiIMAIK XKaMbIfFbICbIHA COMKEC O3iHAIK epekLuenikTepi 6ap.

O6nNbICTbIH Xannbl KNMMaTbiHa TOH cUnaT alublK, 9pi XbiNbl KYHAEPAIH
ken 6onybl. bipak MyHOan knumat obnbiC TeppuTopusiCbiHOa BpTYPIi.
O6nbIC XepiHiH eaayip CO3bIHKbINbIFLI XXaHe xep beaepi OMIKTIriHIH, apTypni
BGonybl MeH KaTThl TiNnimagenyi, aya-panblHblH MeniniHwe ana-kyna 6onybiHa
acep eteai [1, 50 6.].

Aya-panmbl LUYFbIT KOHTUHEHTTI XoeHe Kyprak. Xbingblk opTawa
Temnepatypa 0°-7° apanbifblHda aybITKbin  OTblpadbl.  KyHAOEniKTi
TemnepaTtypaHblH, ayblTKy aMnnuMTygachkl KaHTap ansiHga - 18° -25° 6onca,
winae anbiHoa +16 -22° menwepiHe xeteni. XXasbl bICTbIK. AN OHTYCTIKTIK
GeniriHae a3bl aca bICTbIK 8pi y3aKka co3blnagbl. AyaHblH TeMnepaTypachl
Xasga kenge +40° +45° penin ketepineni. Keicbl cyblk TemnepaTtypachl - 40°
-45°. KbIiC aca kaTTbl 605FaH Xblngapbl TOHHbIH TEPEeHAIr 2 MeTp TEPEHAiKKe
aeniH 6apagbl.

XKbin mesrini conTycTik — whiFbicbiHaa 190 kyHre, oHTYCTIriHae — 230
KyHre gewniH xetedi. ©OCIMAIKTIH ecin XeTinyiHiH y3aKTbifbl CONTYCTIK —
woirbicta 190 kyHre, oHTYCTiK — 6aTbicbiHaa 200 KyHre geniH xeTeai.

XKaybIH-LWalWbIHHbIH Xbinablk Menwepi gae Bipkenki emec, 06bICTbIH
CONTYCTiK-LWbIFbIC Genirinae XbinbiHa 250-300 mm, an oHTycTiriHae — 100 Mm
lWwamacbiHaa 6onagpbl. OBNbICTbIH CONTYCTIMHAE XKbIAbIH, XblNbl Me3riniHae
150-250 MM bifFan, MyHbIH eH kebi winae anbiHga Tyceni. OHTyCTiriHAE OCbl
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yakbIT iWwiHge 65 - 80 MM XayblH-walbliH Xayagbl, 6ipak OyHblH eH Kebi
epTepek mepaimae Tyceai.

JKaybiH-WwalwbiH - Mernwepi ap Typni, ON 8p XblU1 CaWbliH YIIKEH
Menwepae aybITKbin oTblpadbl. EH binfangbl gereH Xbingapbl 0ONbICTbIH
contycTiringe 450 mm-re geniH, an kenbip KyaH, xbingapbl Tek 70 - 80 mm
XayblH-WalwblH  Xayaabl. KyaHWwbblK  XKblngapbl  Kenge  OHTYCTIK
aydaHgapga KbingblH Kblbl  Me3rifniHae XayaTblH  KayblH-LaLlbIHHbIH
menuwepi 10 mm-geH acnanapl.

Man wapyalwbinblifbl canacbiH4a MeTeoponoruanblK Xargannapabl
ecKkepe OTbIpbIN Xy3ere acblpbifiaTblH HEri3ri WwapyalbiiblK WwapanapbiHbiH
KaTapblHa MblHanap artagbl: Mangbl KbiCTa Xato, KeKTeMri Kek banaycara
Man xasi 6acTtanTblH Ke3, epTe KeKTeMAe >XoHe KekTemMae annam man
TONOENTIH Ke3, KOKTEMIi KbIPbIKTbIK Ke3i, Xa3fbl >XaWbIfblM Xaubl Tafbl
6ackanapsbl.

O6nbICTbIH KyaH aygaHaapbl XXafganbiHAA XXanblfibiM MeH LWabblHAbIK
WwebiHiH, 6iTik ecyiHe acep eTeTiH Heri3ri hakTopfiap — TonblpakTarbl bifFas
MEH Ky3[e-KbICTa >XoHe KeKTemMe TYCeTiH >XayblH-LlallblHHbIH Mesiepi.
9cipece, KasaH — MaMblp annapbliHaa TyceTiH XayblH-waLlbiH (100 — 120 mm
actaMm) ecCiMAIKTiIH KanbiNTbl ©cCyiH kamMTamacblid eTefdi. Kekrempae
TonbIpakKTbIH 6ip MeTp kabaTbiHAa XXMHanfFaH binFan Kopbl (60-70 mm actam)
XKycaH-0adanbilWw ©cCKeH XaWbinbiMgap OTbiHbl 6iTik ©OonyblHa Xargan
Xacangbl [2, 21 6.].

KekTemri xaunbinbiMga Man >xato MepsimiH 6enrinereH kesge epicTiH
OTbl, atan anTkaHda, paH Toapi3gecTep KaHwa YyaKblT LWYWriH KyniHae
XaTaTblHblH ecenke anygblH MaHbi3bl 30p. OpTanblk aygaHaapablH
CONTYCTiri MeH ConTyCTik — B6aTbICbiHAa paH Topisaectep wamameH 30-40
KYH, an obnbiC TepputopusicbiH Tytac anraHga — 40-50 kyH Gonbl 6anfbiH
KyniHge aTagbl. Aya panbl Konannbl 605nfaH Xblingapbl paH TepisgecTep
obnbIcTbIiH, conTycTiriHae 60-70 kyHre geniH, an oHTtycTiriHae — 80 KyHre
aeunin kypamangbl [3, 107 6.].

Ocimaiktep MayCbiIMHbIH, OpTa LWeHiHAe wWwaHakTan 6acTtanasbl.
MayCbIMHBbIH, €KiHLUi XXapTbICblHOA XYCaH bICTbIKTbIH, 8CEepiHEH ©3iHiH ecyiH
TOKTaTadbl [a, KallaH >Xasfbl Hecep XaHOblp >KayfaHlla, HeMece, Ky3aiH
Xanmawuyak KyHaepi 6bacranfaHfa genid con kannbiHaa Typaabl. XKyCaHHbIH
eHIiN-ecyi VYLWIiH MaMblpfa XayfaH >XayblH-LUAllblHHbIH, MaHbI3bl YIIKEH.
MaceneH, kekTemae TYCKeH binFan menwepi 6ipaen, an Mamblpaarbl XaybliH-
LWaLbIH caHbl ap Typni 6onFaH 2012 xxaHe 2014 xbingapaa XXycaHHbIH ecir-
XeTinyiHae ynkeH amvblpmawbiiblik 6onabl. Mamblp aMbiHAa 45 MM binfFan
TyckeH 2012 XbIfbl XXycaH kaynawu ecin, ouikTiri 40 cm XeTTi, 49HAI Ae XKaKChbl
canbin, Kypfak wen eHimi rektap 6acbiHa 8 LeHTHepre anHangbl. An mamblp
anblHAA XaHObIp Myraem aepnik xaymaraH (1 mm) 2014 binbl XXyCaHHbIH
LUbIFbIMbI €Ki ece kKem bongbl.

BymbIpfFbIH CayipaiH anfawkpl XapTbICblHAA, an KOKTeM Xblfbl 6osiFaH
Xbligapbl — Haypbi3gblH ask wWeHiHge Kektewpi. KyaHwbinblk ©orfFaH
Xbligapbl OyMbIpFbIH rekTapbiHa 2-4 LEeHTHep, XayblH-LallblH Ken 6orfFaH
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Xblngapbl — 6-7 LeHTHep eHiMm 6epepi. Kapa ycaH - Keknek aparnac eckeH
XepnepaiH oTbl 8p Xblnga ap Typni 6onagpl: binFan mon 6onfaH Xbingapsbl
Kypfak wen eHimMi rektapbiHa 10-11 UeHTHep, KyaHLWbISbIK Xblngapbl — 5-6
LEeHTHepAeH anHanagbl.

Op Typni wenTep, 8aeTTe, MaycbiMaa, an aya panbl aca Konawucbl3
BonfaH Xblgapbl — MamblpAblH, EKiHLLI XXapTbICbiHAA Kypan KeTeai.

AyaHblH opTalla TeMnepaTypacbl 20° XXeTKeH aHe OfaH a ackaHHaH
KEWiIHr anfawkbl OH KYyHHIH iwiHae (KekteMHeH 6acTan) buiFangbiy
TanwblfbifbIHAH XXycaH corblin, Kypan bactangbl. TemnepaTtypa ocbiHAau
fonfaH LwWakTa TonblpakTblH 6ip MeTp kabaTbliHAafFbl bifFfangbliH Menwepi
ageTTe 25 MM-re fe xeTnengi, an xxycaH byn kesre geniH mennidwe 6onnan
ecin, HefrypnbIM Mo eHiM bepeai.

Man aunbinFaHHaH KeWiH XaubiNbiM Xep OTblHbIH KanTa KeTepinyi
lWenTiH OuonorvanblK  epeklueniriHe, XambifibiM  MeH  WabbIHAbIKTbI
nanganaHy TopTibiHe, coHOan-ak aya paubl XafgannapbiHa 6annaHbICThbl
oonaasl.

OcimMaikTep TYNTEHIN Kerie XaTkaH Ke3de Mars XawubliiFaH Xepnepae
LapyawbinbIK YWiH 6aFanel wenTtep 06nbICTbiH OHTYCTIK ayaaHgapbiHAa ap
10 XbINablH 4 XbiNblHAA, an opTanblk aygaHgapbiHga - ap 10 xbingbiH, 7-9
XblblHAA KanUTagaH ecin — xeTinegi (2 u/ra).

Erep »anbinbiM HEFYPNbIM Kell, aFHK, eciMaikTep 6ac xapbin, rynaen,
VPbIfblH LIALWLKaHFa OEWiHr ke3ae narganaHbinca, OHblH WebiHiH KanTaaaH
ecCin - XeTiny MyMKIHAIr azanbin, ayaaHaapAabiH XKarganblHa Kapaun TUICIHLLIE
50-40 xoHe 15-10 nambi3gaH acnangbl.

XKanbinbiM Xep OTbIHbIH, KanbiNTacyblHa Ky3ri aya pavblHbIH TUTM3eTiH
acepi 30p. Erep Oyn ke3ge aya paibl Konannel 6orca, wen Kanta KekTen,
XaunblfbIMHbIH, canacbkl apTa Tycegi.

Erep KblpkyiekTeH ©Gactan KyH CyblTKaHfa AdeniH  (ayaHblH,
Temnepatypachl 4-5° 6onaTbiH COHFbI OH KyHAikke aeiiH) 30 MM-aeH apTbIK
binifan Tycnece, »aubifbiM xXepnep WebiHiH Keneci kektemae xannawn ecyi
a3, He Oonmawbl faHa keTepinedi. An, OCbl YyakbITTblH ilWiHAE,
aTMocdepansblk binFan 30-40 mvm WwamacbiHga Tycce, wen BipwamMa »akchl,
an 40 mMm-gQeH actam binFan Tycce, eciMaikTepai annan eTe Xakcbl ecefi
aen kytyre 6onagbl.

KbiCTa Konabl epicTe XatoblH Y3aKTbIfbl XXoHEe Mep3iMiHiH Y3aKTbIfbl
KebiHece KapablH KanblHAbIFbIHA, XXalblNbIMHbIH, OTbIHA, aya parblHa Kapawn
aHblkTanagbl. A.ll. degoceeBTiH ManiMeTTepiHE CBMKec, aya paublHbIH,
KOoNancbI3abifblHAH Marl Xawubina anManTblH KyHAepi OHbl epicKe WbiFapyfa
bonmanabl gen ecenteneai. OfraH MblHagaw Xxargannap cebenwi 6onagsbi:

- Bpi KanblH, 8pi ThifbI3 XayFaH Kap (kanbiHablFbl 10 CM-4EH ThiFbI3abIfbl
0,32-geH actam; kanbiHAblifbl 30 CM X8He ogaH Aa actam, an Tbifbi3ablfbl
kaHgan 6onca ga);

- KapablH, 6eTiHe KaOblpliak My3 Typybl, HEMece, Kap MeH My3[blH,
kabaTtTacbin katybl (Kabblpliak My3ablH, kanblHabIFbl 1,0 CM XXeHe OHaH Aa
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acTtam, KapablH kansiHAbIFbl 10 cM geniH xxeHe My3ablH kanbiHablFbl 0,5 cm
XOHE OHaH Aa actaMm, kapablH kanbiHabliFbl 10 cM-geH actam);

- ayaHblH CYybIKTbIFbl KaHA4aW bonfFaHblHa KapamMmacTaH, CekyHabiHa 15 m
LuanwaHabIKNEeH COKKaH KYLUTI XXen, ayaHblH OpTa TOYNIKTiK TeMnepaTypachl
— 16° aa3 xoeHe ogaH ga TemMeH 6ornbin, 10 M/cek wwanwaHabIKNeH COKKaH
Xen, Temnepatypa — 27° aa3 keHe OHaH Oda TemeH Gonbin, 5 m/cek
LanwaHabIKNeH COKKaH e, XenaiH eKniHiHiH KaHOan ekeHiHe KapamacTaH,
kaTTbl aa3 (-32° TemeH) 6onysbi;

- BopaH cofbin, KapablH, KarnblH Xayybl XXoHe KyHAI3 eH KeMi eki caraT
BoNbl KOO TYMaHHBbIH, biAblpamMayhbl;

- TOYIIKTIH Kan mearininge 6onca ga mysaak (kap MeH xaHbblp apanac)
XayblIn, Kektanrak 6onybl [4, 16 6.].

OpTa ecenneH anfanga bipHelue bl 60onbiHWA OBMNbICTbIH, KOMLWiniK
XepiHOoe kbicTa 65- 98 artan anTkaHpa, XXeskasraH xoHe beTtnakagana
ayfaHpapblHOa KblCTblH, 65-98 KyHiHIH, Tek — 50-45 KyHiHOE Man >arofa
bonmangel [5, 368 6.].

OpTtanblk KasakctaHHbIH xep Oegepi ycak LUOKbINbl ©0onbIn KeneTiH
ayfaHaapblHOa XanblnbIMHbIH KbIC Ke3iHOe narganaHbiimay cebenTtepiHid
54% — kapAblH KanblH4bIFbIHA, 14% — My34akKka (kap apanac XaHbbip), 16%
bI3Fapsibl CYbIK e XoHe BypkacblH KyHaepre 6arnaHbICTbl bonagbi.

Ko manbl anbinibiIMHbIH KoK WebiH 0,5 cM eckeH KesiHOe-ak oTaw
G6actangbl. Ananga, mangbl epicke TbiM epTe Lblfapy- >KanblfbIMHbIH, T€3
TO3bIM, OTbIHbIH, KalwyblHa, COHAAW-aKk MarngblH, SpTypfi iWeKKapblH
aypynapblHa wWangbifybiHa yuwblpatagbl. CoHAObIKTAH KOKTeMri  Kek
Ganaycara Konabl acTblK TyKbIMAAcTap MeH apTypni wentep 4-5 cMm, XycaH
— 2-3 cm bownnan eckeH Kesfe xas bactay Kepek.

KekTemri aya panbl xafgarnblHa Kapaw Kek Lwerke man xas 6actanTblH
Ke3 Xblf1 canblH ©3repin oTbipadbl. KeKTeM epTe LUbIKKaH Xblngapbl Konabl
KOK Llernke Haypbi3dblH adk weHiHge xaa 6actayra ©onagpl; 6acka
Xeprepae KekK Len eH epTe AereHae cayipAiH opTa LWeHiHAe ecin xeTineni
[6, 12 6.].

OB6nbICTbIH OHTYCTIK XXaHe opTanblk Genirinae »kanbinbiM Webi Xbin
caublH cayipAiH asirblHOa, an CoNnTyCTir MeH ycak LWOKbIbl xeprepae — 10-
20 mambipaa Mman xeyre xapantblHgan 6on y3apbin ecegi [7, 200 6.].

MeTeoponornanelk XafgannapablH KOW >Xatofa eneyni Typae acep
eTeTiHi Gapwara asH. Aya paiblHblH KONancbi3 KybbinbicTapbl MangbiH
OHIMAINIriH Kkemiteqi.

blcTbIK KyHAEpi MangblH XaublniMan, TbiHbIC anaTbiH Kesi egayip (2-3
ece) ys3apartblHblH Ken Xbinablk 6akpinaynap kepcetTti. OH  KYHHiH
KaHLWAacblHbIH, bICTbIK 6onaTblHbIHA Kapan MangblH Tipigen canmarbl ga
esrepin oTblpadbl: erep MyHAan KyHOepAiH caHbl 6ecey >xaHe ofaH KeMm
Bbonca, manablH canMarbl apTagbl ga, 6-7 KyH KaTapblHaH bICTbIK 6onca,
kemin keteqi [8, 414 6.].
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A.N. YekepecTiH arpoknumart XaublHOafbl ecenTepiHe KaparaHaa,
0ONbICTbIH, CONTYCTIK GeniriHiH aya panbl 6apnblk Xbliga ga asga Konabl
Xaumbin cemiptyre aca konawnbl 6onagbl ekeH. OONbICTbIH OpTanbIK
aygaHgapbiHoa ap 10 xbingblH 4-6 XKbifblHOA Xa3ga KOW JKakofa aya
panbiHblH OH LWaKTbl KyHAEW kKonancbid GonaTbiHbl Gankanagbl. blCTbIK,
ageTTe, MayCbIMHbIH VYLWIiHWI OH KyHAiriHiH, 6ac wWeHiHae Tyceadi Aae,
TaMmbI3ablH opTacbiHa AeniH co3binagbl. O6nbICTbIH OHTYCTiK Genirinae ap 10
XbINAbIH, €H, X1 AereHae 7 XbinblHaa opTa ecenneH 70 KyHOen KaTTbl bICTbIK
B6onaabl. MyHOa bICThIK YakbIT MayCbIMHbIH, OpTa LWeHiHAe bacTanaabl.

O6nbICTbIH  KNMMATTbIK XXeHe arpoMeTeoposniornsanblK XafganblH
3epTTey HaTWMXKeCciHOEe aybll LWapyalwblfblK MakcaTblHAaFbl XepriepiH
METEOopOonorusanbIK xarganra GannaHbICTbl ap-Typni apeangapra Genyre
oonaapl:

A — eriHwWinikke vrepinreH Tepputopusanap.

1. CanbicTeipmanbl  eriHWinik ~ xepnep. O6nbicTarbl  6apnbik
XbIpTbINFaH xepnepgid, 55 — 60 %-iH kypangbl. Taburn xanbinbiMgapbl MEH
KOW TYJIKTEPiH KeKTeMri, Xa3sfbl-Ky3ri MesringepiHae xatofa konavnol. Hypa,
Ecin e3eHgepi cyapmanbl XepfiepiHOEe KOeKeHIiCTep MeH KapTton ecipyre
konawnbel (byn apeanfa Ocakapos, bykap->Xblpay, Hypa aygaHoapblHbIH
LIapyallbinbIKTapbl Kipegi).

2. EriHwinik  >kepnep. OOGnNbIC aybin  wWapyawbiblK  XKblPThIfFaH
xepnepiHiH, 30—-40%-iH Kypanabl, COHbIMEH KaTap KOKeHIiCTep MeH KapTon
eryre Konannbl. ArpoKnMMaTThbIK XafgarblHa 6annaHbICTbl 8p TYPi M84EHU
ecimaikTtep MeH KyHbafbIC eryre Konannoi.

3. Cyapmanbl eriHwinik xepnepi. byn xxepnepre Hypa e3eHiHiH exenri
Teppacanbl naHgwadTtrapsl, Lepyban — Hypa, KynaHetnec eseHgepi meH
Eptic — KapafaHabl KaHanblHbIH KYHMPT Kapa — KOHbIP TOMbIPAKTbl »XoHEe
OHTYCTIK Kapa TonbIpaKTbl Xafanapbl xataabl[9, 70 6.].

b - epTypni Tabufun xanbinbimgap, WabblHAbIKTAP MEH ToniMi Xepnepi.

4. |pi kapa mMan MeH KOW XaublNbiIMOapblHbIH, KOKTEMAIK — XKa3ablK —
KY34iK Xepnepi.

5. O6nbICTbIH XbIPTbifiFaH XxeprepiHi{ 5 — 10 %-iH KypanTbliH Tanimi
xepnep. Ocbl XbIPTbIIFaH XXepnepae Man asblktapbl (apna, cynbl 7.6.) XeHe
MaeHu eciMaikTep ecipineai. XanbinbiMabl XeprepiH KOKTeM, Xas, Ky3
MesringepiHae Kow, ipi kapa Mar, an KbiCTa XblIKbl MasiblH XKak YLiH
KorigaHagbl.

6. Ipi maccuBTi kenTabaHgan cyapbififaH WabbHObIKTAP KaHe
XaubinbIMAbl XepriepiH ka3 aunapbiHOa KOW, ipi Kapa XaHe >XbIfKbl
MasrgapblH Xato YLWiH KongaHbinagbl.

7. XKasfbl xanbinbIM Xepriepi (annaynap).

B — maycbim BoWblHLLA KONgaHaTbIH XanbliNbIMAbl Xepnep.

8. Kon, XbIfiKbl MangapblH KbICTa XaaTblH Xepnep.

9. KekteM — ky3 MeariniHae KongaHaTtblH XaurblnbiMabl XXeprep

10. EpTe kekTEMAOE XaHe Ky3 — KbIC Me3ringepiHae kebiHece KON MeH
XbISKbI XXaATbIH Xepriep.
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11. Kon, asgaraH Xblnkbliap XoeHe ipi kapa mangapbiH KOKTEM — a3
MesringepiHae XasaTblH XXepnep.

12. TeppuTOpMAnbIK KYpFaklWblblFbl MEH TemMnepaTypaHblH KOfFapbl
B6onyblHa 6annaHbICTLI Ken KongaHbanTbiH XKanbiNbiMabl XXepriep.

KopbiTa kene, aybin wWapyawblblifblH, OHbIH iWiHAe  man
LIapyaLlbifbIfblH TUIMA] YABIMAACTbLIPY YLUiH, arpoKIMMaTThIK XaFgannapbiH
cunaTtTaraHga MblHaZan macenenepre Hasap ayaapy Kepek:

- Kbl Mesringepi 6oMbiHWA XKbINAblK opTawa TemnepaTtypa MeH
KayaTblH XayblH-LlaLlblH MerLwepi;

- ©Cin-eHy Me3riniHiH Xblngblk OpTa Y3aKTbIfbl;

- OCbl Mes3rin iWwiHge »>XayaTblH >KayblH-lWalWblH  MeH Kosiausbl
TemnepaTypa XUbIHTbIfbI;

- asA3CbI3 MEe3rifAiH Y3aKTbIfbl;

- aybln WapyawbUiblfbl  OHAIPICI  YWIH  KAMMAaTTbIK  KONancCbI3
KyObInbICTapabl (KyaHWbINbIK, aHbl3akK, TOHA3y, My3TaWfak, KanblH Kap,
KakaraH as3 XXoeHe ocblnapAblH KahTanaHybl MeH Yy3aKTbifbl) 6ormkay XoHe
AanbiH 6ony.
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4.13. KeHaipnik TaKkTaTac KeH OpHbIHAA OHAIPINreH KOHbIP KemMipaeH
anblHFaH rYMUHAI KOCbINbICTapAblH arpOXUMUASbIK KAaCUEeTIH 3epTTey

Batnma CmaTtaeBHa TaHTblOaeBa
KanHgmpat negarormyecknx Hayk, AoueHT kadeapbl Xumun. BocTo4Ho-
KasaxcTaHckuin rocygapCTBEHHbIN yHMBEpCUTET MMeHn C. AMaHxonoBa
(YcTb-KameHoropck, KasaxctaH)
3yxpa CatbekoBHa [layToBa
KanovpaT negarornyecknx Hayk, ooueHT kadeapbl XMmun BocTouHo-
KasaxcTaHckuin rocygapCTBeHHbIN yHBepcuTeT umeHn C. AMaHxonosa
(YcTb-KameHoropck, KasaxctaH)
NynbxaH EknepreHoBHa AGbinkacoBa
KaHamgaT xmmMuyeckux Hayk, AoUeHT Kadpeapbl XuMmnn BocTo4vHo-
KasaxcTaHckuin rocygapCTBeHHbIN yHuBepcuTteT umeHn C. AmaHxonosa
(YcTtb-KameHoropck, KasaxctaH)
BbamxaH [laypeHoBHa HabuonauHa
CtyneHTka 4 kypca, crneumansHocty 5B011200 «Xuimus» BocTo4Ho-
KasaxcTaHckuin rocygapCTBeHHbIN yHuBepcuTeT umeHn C. AmaHxonosa
(YcTrb-KameHoropck, KasaxctaH)

Tylin ce3dep: 2ymuHOi Kocbinibicmap, OuazeHes, KemiprieHy, kapboHusauus
rpouyecci, 2yMkoghoc, amMmMoghoc, aMMOHUL 2ymamabl, pocghopribi-aMMuakmel 2yMUHOIK
mbiHalmkbiLumap.

bByriHri KyHi eriH ankantapbl MeH Xblfibbkannapga KkosfigaHblnaTtbiH
TbIHANTKbILUTAP a30TTbl ThiHAUTKbIWTAP. AFHM KebiHece KongaHbinaTbiH
necTuumMaTep MeH cenutpa, ammmak cybl, docoprbl TeiIHaUTKbIWTap. Onap
TOMbIpakKa TYCKEHHEH KeWiH eciMAaikTepai Tesipek ecipreHiMeH, KypamMbliHaa
a3o0T Meriwepi WamagaH TbiC ken BonfFaH ecimaiktep, agam geHcaynblFbiHa
3naH kenTtipedi. CoHbIMEH KaTap Tonbipakka TYCKEH necTtuuuarep y3ak
yakblT 60Mbl BUOTMKanbIK XaHe abuoTukanblK >XOMIMEH blablpangbl.
OnapAapblH biablpay eHiMaepi TonblpakTbl Nactangbl.

CoHablKTaH angblHfbl KaTapnbl AamMblfaH 6acka memneketTTepae
nanganaHbinatbliH, TaburaTka XoHe agamfra 3UsiHbl KoK, Bipak eciMAiKTiH,
ecyiHe, Bbacka Oga konawucbld dakTopriapgaH KopfaHyblHA KOMEKTECETIH
Taburn TbIHAWTKbILW KONAaHy TyblHAAM OTbIPFaH KypAeni MaceneHiH LWeLliMmi
bonbin Tabbinagbl. AN OHbIH Oafacbkl WETENAiKk aHanorrapbiHaH KbimbaT
6onmaybl YuWiH, e3imi3giH pecypcTblk 6anaHcbiMbidga 6Gap, Gipak ken
KongaHbIC TannafaH LWuKi3aT Ke3depiHeH eHAipinreH TbiHaWTKbllWTapabl
KOSi4aHy e3eKkTi Macene.

OcblHOan pecypctap katapblHa enimisgiH kenbip anmakTapbiHOa
Ke3geceTiH KOHbIp Kemipai Tabwufn, KopluaraH opTaFa 3USAHCbI3 FyMUHAI
KocbInbICTap anyaa kongany 6onbin Tabbinagbl.

Bapnbik kemiprniep yw GenikreH: opraHukanblK, MUHepanblK >kaHe
biFangaH Typagbl. KemipaiH, opraHukanblk MacCacbiHblH,  3JIEMEHTTIK
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KypamMmblHa KeMmipTeri, cyTeri, asoT, OTTeri, KyKipT Kipeai. KemipaiH
MUHepanablk 6eniriH kapboHaTtTap, cunukaTTap, docdarrap, cynsdarrap,
cynbunarep Kypanabi.

TaburatTarbl KOHbIP KeMipriepai eki Typre 6enin kapacTbipyfa 6onagbl:
TOoMbIpak Topi3aec XaHe KaTTbl KOHbIp Kemipriep. bynapablH apanbifbiHOa
kemipneHy 6onagpbl. Tonbipak Tapi3gec Kemiprep xaHa KasblfifaH Tornblipakka
ykcangbl. MyHOan Kemipriep KOHbIp TYCTi, bUIFanabifbifbl  XXOfFapbl,
KYPbISbIMbI XXOK YHTaK 3aT. KaTTbl KOHbIp kKeMipnep kapa TycTi 6onaabl, Tek
YHTaKTaraH Kesge faHa KOHbIp Tycke amHanagbl. KemipreHy caTbiCblHOa
KOHbIp kemipnepaiH -COOH-TtonTapsl 8-9%-aaH 0,6-1,5%-fa, -OH-TonTapsl
7,2-10,2%-paH 7,5-8,1%-fa -OCHs-Ttontapbl 0,4-1,1%-gaH Henre AeuiH
ToemeHaenai. KemipnepaiH kypambiHOafbl as3oT Menwepi H6acrtankbl
ecimaikTepaiH KypambiHAarbl GenokTap MeEH HYKMNeWH KpllWKbingapbiHaH
Ty3ineai. KoHblp kemipae asoTtTbiH, Menwepi 0,36-0,51%-gan 1,5-1,9%-fa
aeuniH kespecedi. bactankbl opraHvkanblK 3aTTbiH, KypamblHOaFbl 6apnblk
KOCbINbICTap KOHbIP KOMIpAiH KypaMblHAAFbl TYMUH KbILUKbINbIHBIH, TY3inyiHe
KaTbicagbl.

HerisiHeH ryMmuH KbiLKbIAapbl KOHbIP KeMipnepaiH, acipece Torblpak
TEKTEeC KemipnepAaiH opraHukanblKk MaccacblHbIH, Heri3ri 6eniriH kypanabl.

LbiMTe3ek neH KOHbIp  KemiprepaiH,  KypamblHOafbl  'YMUWH
KbILLUKbIIAAapbl KypaMbl, KypblnbiCbl 6orbliHLIA Bip-6ipiHe ykcac keneai. KoHbIp
KemiprepaiH, kacueTTepi onapablH, KypamblHOaFbl TYMWH KbllWKbI4apblIHbIH
caHAablK Mernuweprnepi MeH cananblk KypambiHa 6annaHbICTbl ©3repin
oTblpagbl. byn es3repictepai rymMuH KbllKbiN4apbiHblH, - KypaMblHOAFbI
doyHKUMOHanNabl TonTapablH, MesiLepiHiH, KeMipieHy caTbICbiHAA e3repyiHeH
6ankayra 6onagbl.

Tac kemipnep ayapgafbl OTTeriMeH e3firiHeH TOTbIfFbIM, OrlapAblH
KypamblHAA KOHbIP KeMipsiepaeri CUSKTbl KypaMbl YKCac r'yMUH KblLKbIAapsl
Ty3inedi. KemipneHy  pgapexeci  opTypni  Kemiprepgeri  rymuH
KbILLKbINOAPbIHbIH, KypaMblHOafFbl (PyHKUMOHaNAbl TonTapAblH Mersepi
KecTegeH KepiHin TypfaHO4an KOHbIp KeMiprepgiH Ty3ifly caTbiCbiHAA
(kemipTeri menwepi 65-80%) kemip KypamblHOarbl oTTeriHiH 80%-aaH
actambl QYHKUMOHAnNAbIK TONTapAblH yrneciHae 6onagbi.

Tapuxn gepekrepre CymMeHcek, OCblHOaW KOHbIp Kemip Kesi: 3auncaH
eHipiHaeri Kenaipnik kemip KeH opHbl TinTi coHay 1870-wi xbingapel 6enrini
bonfaH kepiHedi. Kep OeTiHe XaKblH XaTKkaHOblKTaH eTe nanganbl, Ken
kapaxat kepek etneuvgi. Kopbl — 600 mMunnuoH TOHHA. AwbIK 8aicneH
eHaipyre 6onagbl.

BypbiHFbl 3epTTeynep KeHaipnik Takratac keH opHbl kemipi Nepme,
Me3o3own spanapbiHga nanga 6onfaHbiH manimaenai. Yw kabaTtraH Typaabl:
GipiHLWI KabaT XaHfbllW CnaHeLl, OHbIH KanbiHAbIFbI XeTi MeTp. EkiHwi kabat
17 MeTpPNiK XaHfbllW cnaHew XaHe Tac Kemip. OCbl KEH OpHbl KOHbIP KeMIpi
rYMUHAI KOcblibiCTapra 6an.

M'YMWH KbIWKbINAapbl — TabuFn XaHfbiw KeHaepre (LWbIMTe3eK, KOHbIP
KeMip, Tac KeMmip) CinTi epiTiHAICIMEH acep eTKeHAe KO KOHbIp TYCKe

www.regionacadem.org 72 inf.academ@gmail.com



http://www.regionacadem.org/
mailto:inf.academ@gmail.com

"The Europe and the Turkic World: Science, Engineering and Technology"
Materials of the V International Scientific-Practical Conference. Ankara, Turkey, May 6-8, 2020

bosnaTtblH oOpraHukanblk 3aTTap. ['YMWH KblWKbIAAPbIHLIH - epeKLeniri
peTiHOe onapdblH,  MOMEeKynacblHblH aMWHO, amuao, MeTOKCUNbAi,
KapOoKcunbai, XaHe CNUPTTI MOPOKCUNOEPMEH, XMHOWATbl TOMTapMeEH
KaHbIKKaHObIFbIH anTyFa bonaasbl.

OpTYpNi KemipnepaiH, KypambliH4a TYMUH KbIWKbl4apbl 3MeMeHTTIK
Kypambl MeH qyHKUMOHanabl TOMTapAblH, Meniiepi OOMblHILA KeMipreHy
aeHreniHe kapamn 6ip-GipimeH epekweneHegi. KemipneHy neHreni eckeH
caubiH, TYMWH KbllKbiNdapbiHga KemipTeri mesnwiepi ecin, cyTeri, oTTeri,
asoT, KYKIpT Menwepriepi asasabl.

'YMWH KblWKbINgapbIHbIH, KeNTereH ynrinepiHae KypamblHOa akTUBTI
oTTeri bap TonTapapblH, Menwepnepi (Mr-ake/r) MblHaHZ4an: kapbokcungep -
2-5; deHonabl rmgpokcungep - 2,5-5; xuHomatel Tontap — 0,6-4;
anbgernaTepaid kapboHun tontapbl — 0,2-1,5. 'yMUH KbilWwKblNgapbiHAa
anbaernaTepAaid kapboHun TonTapbl KeToHAAapAiKiHe KapaFaHada angekanaa
Gacenginey 6onagbl. [YMUH  KbllWKbINAAPbIHbIH,  YArMNEPIH  CyMblK
aMMUaKTaFbl HaTpUM MeTarnbIMEH peakuuAnacTbipy apkbibl Xan aupni
GannaHbicTapabiH 6ap ekeHAairi genengeHa,.

[YMUH KbIWKbIIbl — SPTYpAi Monekynanblk KypblibiMOafbl ©HIM
Kocnachbil. Onap  epiriwrTiri OombiHWA  yw  Tonka  OGeniHepi:
dyNbBOKbILWKbIIAAPLI — CY MEH CMPTTE epuii; rmmaTtamenadbinap — cyga
epimengi, Gipak cnupTTe epwuai; rymycrtbinap — aTanfaH epitkiwTepae
epimengi.

'ymMunHai 3atrap — mornekynanblk maccanapbl 4000-8500 6onatbiH
KotonaTbifiFaH apomMaTTbl S4POSibl OpraHuKarnblK KOMMOUATHI 3aTTapdblH,
Kocnachkl TypiHAEri Kypaeni TaburatTarbl XXofapbl MOMeKynanblK KOCblnbiCTap
Oonbin Tabbinagbi.

KOHbIp KeMip KOpbl FYMWH KbILWKbISbIHLIH, TaycbiniMac kesi. ['yMuH
KbILWKbINIbIH ~ KenTereH  ayblfl  WwapyawbliblK  XXOHe  9KOJIOrnanbIK
npobnemanapgbiH, wewimi 6onbin Tabbinagbl. N'YMUH KblWKbIN4apbIHbIH
MaHbI3abl ©Ounocdepanblk  KblI3METi  Tonbipak OGuOTMKacbIMEH ©eciMaik
XaMbINFbICbIH CakTay »>XoHe Kopfay, COHbIMEH KaTap TonblpaKTarbl
pagvoHYKNUATEP, AeTepreHTTep, NecTUUuaTep MeH ayblip MeTangapgbl
6epik 6annaHbICTbIpy. N'YMUH KbilKbingapbl onapabl 6encenai emec kynre
KenTipin, ynbublFbiH XXOAAbI.

CoHfbl Xblngapbl dU3nonornansik bencenai rymmHai KocbiibiCTapapl
anyra 6afblTTanfaH 3epTTey XyMbICTapbl KO Kbl3bIFYLUbINbIK TYFbl3bliM OTbIP.
On rymumHgi KocbinbicTapablH  MeauumHaga, dapmokonorusiga, aybin
lWapyawbibiFbiHAA T.6. KonAgaHbINybIMEH TyCiHAIpineai.

BisaiH MakcaTbiMbI3ga oTaHAbIK WKWKI3aTTapabl KONgaHy HaTuxeciHae
ap3aH XaHe TUiIMAINIri )KofFapbl FYMWH KblLKbINAapbiH any 6onbin Tabbinagbi.
Byn GafbiTTa kenTereH 3epTTey >XyMmbiCTapbl Xypridineai. bi3 3eptreyre
KeHaipnik »aHfbllW TakTaTac KEH OpHbIHaH anblHFaH KOHbIP kemipai TaHaan
angblk. TaHfanfaH LWuWKI3aTTbl 3epTTey VLWiH MblHAaHOAW apekeTTep
Xacagblk: AHanu3 )acay YLiH KypfFak KyJiCi3 MaccacblH ecenTen, KankaHLla
blObIC apKblSibl LWamaga 1r-biH angblk. AHanusre gamblHObIK XXacay KesiHgeri
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BGapnblKk 3aTTapgbl Tapasblga TapTbin, COST CUSKTBbI erneynepae aybiTKy
0,2mr-HaH apTblk 6onmayblH Kagaranagblk. AHanuagi eTKidy YLWiH rymMuH
KbILLKbINbIH SKCTPaKUMANan KankaHwa biabictarbl kemipai 250 cm® konbara
canbin, ofaH 100 cm® HaTpui nupodocdaThl CINTiNiK epiTiHAiCiH Kyibin, 1
carat 6onbl apanacTblpablK. AmnblHFaH KOCbIHObIHBI MUHYTbIHA 2000 peTt
avHanaTblH ueHTpudyraga 15 MuHyT anHangbipablk. EpiTiHOIHI Wwanbin,
epitinmenn kanfaH 6Genirin 1-2 per 100 cm® 1%-gblK HaTpwuii  CinTi
epiTiHgiCIMEeH XybIn wWangblk XaHe ueHTpudyraga avHangbipablk. OHbIH
9KCTPAKTbIChIH X8HE XybIMN LWanblfiFaH CyblH Oip blObICKa XXMHAMN OTbIPAbIK.
KeMipaiH warbinFaH KanabiFbiH ChiibiMAbINbIFbl 250cM® KOHYCTLIK KonGara
canbin ofaH 100 cm® 1%-abl HATPWIA CINTi ePITIHAICIH KyWbIN, Cy MOHLLACkLIHAA
2 cafat Kbi3gblpablk. CybITbinFaH konbaHbl kKaWTa uUeHTpudyraga
anHangblpbin, OHbIH YCTiHe Tafbl 1%-Abl HaTpUW CINTi  EepIiTIHAICIHIH
Xofapblaa anTbinfaHganm 6acTankbl epiTiHAiMeH wanbingsl. An wanbinfFaH
CYybIH Bip blAbICKa XXMHAM OTbIpAbIK. 'YMUH KbILKbINbIHBbIH TYHOACLIH any yLiH
annbl anblHFAH 3KCTPAKT CbiFbIHAbIHbI CY3iM OHbIH, KesfieMiH enweaik. 'yMmuH
KbILUKbINbIH TYHABIPY YLiH nuneTka apkbinbl 100 cm® cinTi epiTiHAiciH anbin
[YMUH KbIWKbBINbIH - XUMUANBIK CTakaHfa KynablK. [YMWUH  KbILUKbISIbIHbIH
TyHBacblH epiTiHOigeH ueHTpudyra apkbinbl Genin anbin OHbl KybIM
TasapTTblK. XKybiN TasapTyabl KONNOWATHI epiTiHAi nanga 6onfFaHFa AeniH
XanfactelpgblK. 'YMUH KbllWKbIAbIHBIH, TyHOAcbIH any YLWiH KOnnouaTbIK
epiTiHaire 5%-ablk, 60 cM® Ty3 KbILKbINbIH KocaMbl3. XKannbl ryMuH
KbILLKbINbIHbIH, TYHOACbIH CON CYMbIKTbIKTaN Kyrci3 Cy3rigeH cyain, eTkidy
apkbinbl 6enin anbin, KeNTipAiK.

Manga 6onfaH 3aTbiMbI34bIH LWbIHBIMEH N'YMUH €KEHIH ganengey yuwiH
oHblH, WK cnektpre ananun3 »xacagblk. byn WK cnekrpoe opTypni
KOHLEHTPpaUMANbl KYKIPT KbILWKbINbIMEH OenceHaipinreH KOoHblp KemipaeH
anblHFaH r'YMUH KbiLWKbINAapbliHbIH cnekTpnepi 6epinreH, coHblH iwinge 0,1
M KyKipT KblLUKbINIbIMEH 6encenaipy apkbinbl anblHFaH N'YMUH KblLLKbITbIHbIH,
KYPbIIbIMbl SPTYPSi OpraHukanblk TonTapra Gan Gonbin WbIKTbl. [YMUH
KbILWKbINbIHBIH, NK-cnekTpiHeH kepin TypraHaait 3400 cm?, xyTbinbic OH-
TOObIHOAFbl  MOMeKynapanblk  CYTeKTiKk  GannaHbiCneH  wapTTanfaH,
BaneHTTiNik TepbenictiH 6ap ekeHiH Gingipeai (2-, 3- cypet). 3000-2750
obnbicbiHAaFbl 8nci3 MHTeHcuBTINiKk CH, -CH2-, -CHs (sp?®) TonTapbiHbIH 6ap
ekeHiH kepceteadi. 1440 cm?! obnbicbiHaa —COO™ MOHbIHbIH, KYTbINybl
Gaiikanagbl. 1700-1500 cm? MaHbIHOAFbI XKYTbiNybl apoMaTUKanbik
Kypbinbimaapaarbl —C=C- ToObIHbIH acepi. 2360 cm? xeppaeri xyTbiny
anmaktapbl—-NH> — TOObIHOafbl a30T TOObLIHbIH YW 6GarnaHbICbiHbIH, 6ap
ekeH, 1000 — 700 cm? o6nbicbiHAa xyTbiny -Si—O TOObIHBLIH TepbeniciveH
cunaTtTtanagbl.
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Banwogoe wcno (cu-1

CypeT 1. KeMip (KynriH TycTi) »xaHe ryM|)|H kblmelnbl (kb13bin TyCTi) (H2SO4, 1:5)

4000 3800 3600 00 200 3000 2800

000 3800 w0 w0 20 w0 2800 100 w10 o 0 a0 )

2600 2400 20 20m

CyperT 2. bencengipinmereH kemipgeH anblHFaH r'YMWH KblLKbISbI (KbI3bl TYCTi) MeH 1:5
katblicTa H2SO4 6encenaipinreH ryMuH KbllKbiNbIHbl VK cnekTpi (kacbln TycTi)

Xannbl ryMyH KbIWKbINbIHbIH, LWbIFbIMbIH Keneci oopmyna 6oKbiHLWwa
ecenTenin Wwoifapbingbl

L100-W - A
100

_m3

MyHAOafbl:

M3 - aHanNn3ae anbliHFaH Kankagarbl Kemip Maccachl, T;

W - aHanuTuKanblK CblHaMagarbl KemipAiH KypambiHAafbl bifFangbl-
nbiK, % ecebinpe.

A - aHanuTuKanblK CbiHamMmagarbl KemipAaiH kynainiri, % ecebiHge.

Kecte 1. YMUH KbILKbINbIHBIH LLbIFbIMbI

KyKipT KblLKbINbIMEH BenceHaipnireH
kemip (1:5 katbicta ) K LWbIFbIMbI

BencengipinmereH kemipaeH anbiHFaH
K WbIfbIMBI

38,16%

37,08%

KyKipT KblWKbIIbIMEH ©enceHaipinireH kKemipdeH anblHFaH

KbILUKbIbI LWbIFbIMbI KOFapPbl €KEeHIH 1 KecTeaeH KepeMis.
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F'yMUHAI 3aTTap ToMblpakTblH, SPTYPNi BUOXMMUANBIK NpoLeCcCcTepiH
Ky3ere acblpyllbl HEri3ri XXoHe KaXeTTi KOMMNOHEeHTTepiHiH Gipi 6onbin,
TaburaTTa KeH TaparaH.

'yMnHAI  3aTTapablH  XKeTKiNikCia  6onybl  aybliwapyallbiblk
AakblngapablH, KypbinbiMblHA, iWiHAe eTeTiH buonorusanblk npoueccTepre,
eHimainiriHe >xeHe canacblHa acep eTefi. An KepiCiHwe eciMAIKTiH, iwiHe
asgaraH mMernwepae ryMUH KblWKbIIbIH €Hri3y OHbIH, bififFancakTarbllUTbIFbIH
XoHe OydepniniriH apTTblpagbl, eciMiikke KyHapsnbl 3aTtTapgblH, 6apybiH
XakcapTtaabl, eciMAikTeri HopybI3OblK >XoHe KeMIpCYTeKTiK anmacynapabl
BGenceHgipeni, ryMycCTbIH )X8He a30TTblH, CIHIMAININH apTThipabl.

Kep eHoey ToxipubeciHoe MUHepangbl  ThlHAUTKbIWKTApAbIH
ecCiMAiKKe eHridy KypamblHaa rymaTbl 6ap eHimaepMeH Oipre eHrisinyi kepek
aen kepceTinreH. CoHAbIKTaH KenTereH engepae ryMuHai Kocbinbictapabl
eCiMAIKTepAiH OcCYiHiH CTUMynaTopsiapbl, PU3MONOruanbIK akTuBTI 3aTTap,
OopraHo-MvHepanbl TeIHAUTKbILUTAP peTiHAe KongaHy KeH 3epTrenyae.

['YMWHAI 3aTTapAblH, XKoFapbl eciMAikTep TipLliniriHe biHTanaHabIpyLbl
BCepiHiH KepiHy oapexeci, COHAan-aKk MUHeparnabl KOPeKTeHyaiH AeHreniHe
ae OGanmnadbictel. OnapablH  6actel  uanonornanblk  YHKUMUACHI
eciMIiKTepAiH 0OTEKTi KOPEKTEHYIH XaKcapTyada 6onbin Tabbinagbl. OTTeKTi
KOpeKTeHy, TyMUHAI KOCbIfbICTapablH, apkacblHAa, eciMAiK iWiHaeri OTTeKTI
aKTMBTen, OcCIMAIKTIH >Xacylwaiwinik TbIHbIC anatblHO4aW KaxeTTi Typre
aybICTbIPY apKblSibl XXeHe CYTeKTi TacbiMangay YwiH Tikenen nonndeHongbl
TonTapablH  KaTbiICybl apKblibl  Xy3ere acagbl. byn  ynnanapabiH
CUHTETUKanNbIK aKTUBTINIMH apTTbIpbif, ©ciMAiK opraHuaMmiHgeri Kemip
KbILLKbINbIH onKkcaumanay GuoxmmMmnanbsik anmacy npouecctepiHe ae acepiH
Turiseqi. 'yMmnHai KocblibICTap eciMAiKTiH KOMIPTEK XaHe KynaiH KOpeK Ke3si
6onman, KemipTeKTIK KOpEKTeHAipyiHe Ae kaTbicaabl.

XKyMbIC HoTuXeciHOe TYMUHAI KOCLIIbICTap epireH Kynae ofapbl
eCiMAIKTepPMEH CiHipinin, XacyLlaHblH, pepMeHTaTUBTI annapaTbiH KyLLEenTy
yWwiH kongaHbinagbl. COHbIH HOTWXKECIHOE 3aT anmacy KypT akTusTenin,
ecCiMAiKTepaiH MuHepanabl afieMeHTTepai KongaHblnybl Xakcapaabl XoHe
©CIMAIKTIH CbIPTKbl XXafbIMCbI3 XXafgannapabl KeTepyiHe XXakCbl acep eTefi.
['YMWUHAI KOCbINbICTAp MUHepangbl KyHapsfibl KOMMOHEHTTEpPAi CiHipyiHe
XKaKcCbl acep eTen,.

'yMUHAI KOCbINbICTap KypamMblHAaFbI NOANAEHOoNAbl XXeHe XUHOUATDI
TonTap, ecCiMAIKTIH, doeHonasabl TOTbIFY >XYWECIHIH, akTUBTINIMNH KylenTeai
XX8He TblHbIC any MeH ra3 anmacyabl XakcapTtagbl. byn  ecimaikTiH
3HepreTukanblk NOTeHUuanbiHblH, apTyblHA, (epMeHTaTUBTI CUHTE3MIH
KYLLEKiHe XaHe MUHepanibl 3aTTapblH, 6CiMAIKKe akTUBTI TYCYiHe OH aCcepiH
Turisepi.

Kasipri yakpITTa rymMunHi 3aTtTapablH, 9pTypAni TOMblipak-KNMMaTTbIK
Xafgannapgarbl ayblfwapyallbinblK eciMgikTepiHe OH, acepi, eHIMAINIriHiH
apTybl >Kaunbl KenTereH AepekTep anblHFaH. 3epTTey >KYMbICbIHbIH
HOTMXXECIHAE TYMUH KbIWKbIMbIHbIH, OTbIPFbI3y angblHAa YPbIKTbl FYMUHre
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cynaca aHe ecyi kesiHae KopeKTeHAipce, 6CiMAIKTIH TaMblp XYMNECiHIH, eCcyiH
bIHTaNaH4blpaTbIHblI aHbIKTaN4bl.

CoHbiIMeH kaTap, frymaTtTap, eciMaikrepaiH aypynapfa (kapa
BGakTepuangbl TaHFaNakKTblK, CONY, TaMbIpIibIK LWipy, MO3anka, UTopTopo3)
)KOHE XafbIMCbI3 KNUMAaTThIK XKafgannapfra (KyprakwbifblK, KAUTbIMAbl CYbIK
XoeHe  T.6.) TesiMAiniriH  apTTblpadbl  XeHe  paguauusi MeH
yIbIXUMUKaTTapAblH, 8CEpPiH HenTpanganabl.

['YMUH KbIWKbIIbIHBIH, ©CIMAIKKE bIHTanaHabIpyLbl 8CepiHiH, OeHreui
MUHepangbl KopekTeHaipymeH ae 6annaHblCThl. ['ymaTtTap Hapybl3 CUHTESIH
XblngamaaTtagbl, ecimai kabblkwanapablH, eTKi3riWTiriH apTTbIpbIn, O 63
KeseriHae KOpPeKTiK 3aTTapAblH, eCiMAikke TYCYiH apTTbipaab!.

3epTTey HbICaHbl peTiHAe acTblK TyKbiIMAAacblHA XaTaTblH — KaTThbl
ovpan TaHoanabl.

3epTTey a4iCi ryMUH KbILIKbITbIH Kenecigen KkongaHyabl KapacTblpabl:
YPbIKTbI Ccynay, Tonblpakka bugan erinreHre geniH xaHe keriH 15 kyHae 1
peT cyapy.

AHanus cxemachbl keneci Texipnbenepai XKyprisyai kapactblpagbl:

1. Bakbinay (ypblK Ta3a CyMeH cyriaHfaH).

2. ¥pbIk 0,1%, 0,01%-AbIK HATPUIN rymMmaTbIHbIH, epITiHAICIHAE cynaHbIn,
cyapbingebl.

'YMWH KbILWKbINBIMEH 6HAENTEH YPbIKTap, 6HAENMEreH ypblkTaH epTte
Kektedi. Kenecige onapablH, ©cyi MeH pgamybl ©Oakbinay YnriciHeH
esreweneHi. bakbinay KOpbITbIHObICHI FYMUH KbILLKbISTbIMEH OHAESNTEH YPbIK
cabafbl MEH »anblpafbl MbIKTbIPAK >OHe TYCIMEH e3relleneHeTIHIH
OankagblK.

2B/08/201 29/08/2014 -

E -
8FF -~ =2

29/08/2014 29/08/28

Jrovegesasjeseagrenage .

CypeTt 3. bugan (1) — KoHbIp kemipmeH eHaenreH; (2) — 0,1%-4blK FyMUH KbILLKbINIbIMEH
eHaenreH; (3) — 0,01%-ablK ryMyH KbILKbINbIMEH eHaenreH; (4) — 6akbinay ynrici
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CanbIcTblpy ~ ManimMeTTepi  2-Kectege  KenTipinreH.  ©cimaik
Y3bIHAbIFbIHA N'YMUH KbILLKbINbIHbIH, 8CEPiIH Kepe anambl3.

Kecte 2. bugan eckiHgepiH canbIiCTblpy

KyHi buaan eckiHgepi, cm
Bakpblnay ynrici ['YMWH KblILWKbIIbIMEH eHAeNnreH
1 - -
5 - 0.5
7 - 3
10 1 5
17 4 9
20 5.5 11
23 7 13
30 8 15

F'YyMUH KplwKbiNbl anbiHybl TOCT 6GouMblHWA XKy3ere acblpblnagbl,
WbIFbIMbl  MUHEpPaANAbIK  KblWKbAapMeH ©Oencengipyre 6annaHbICTbl.
OTaHablK WuKizaTTapabl KongaHy HaTWXKeciHOEe ap3aH XXoeHe TuiMainiri
XOfapbl TbIHAWTKbIW anblHAbl. AnblHFAH TYMUH KbILWKbIMbIHBIH, LbIFbIMbI
38,16% kypagabl.

0,1%-OblK FTYMUH KbILWKbIIbIMEH cyapy 6uganablH, nicyiH 8 kyHre
XblngamaaTTbl, ©CIMAIKTIH OpTaHblH XafblIMCbI3 XafdanblHa Te3iMainiriH
apTTbipabl. BuoangbiH eHimainiri 6ipwama apTThl.

A3 wmenwepae kongadbinagbl. TykbiMAbl eHOey Ke3iHOe Ker
MaTepuangbl-TeXHUKanNbIK WeiFbiHgapabl Tanan etnendi. CoHbIMEH KaTap
KOCbIMLUA apHambl XabablKTapabl KakeT eTnengi. TbiHaWTKbll peTiHae
KongaHy TrimMai.

KongaHbinfaH anebuetrep:

1. Kuppa B.C. BnuaHue TOHKOro W3MeNbYEHUA Ha CTpPOeHWe WU
cBOMCTBa yrneun: xmmus TeBépaoro tonnmea / B.C. Kupga. — M., 1983. - C. 52.

2. Ky3sHeuoB b.H. Tepmokatanutunyeckue npouecchl npu nosyyeHnu
XUMUYECKNX MNPOOYKTOB U3 MPUPOOHbLIX OpraHM4ecknx nosiMmMepoB —
nckonaemblx yrnem u gpesecHon 6uomaccel / B.H. KysHeuoB // Xumus
TBepgoro tonnmea. - 1999. - Ne 2. — C. 3-13.

3. ONeKTpPoHAbIK pecypc: http://borona.net/highttechnologies/
chemicals/Chto_takoe_guminovye_kisloty.html

4. KeHpipnik keH opHbl // Kasak coBeT aHUMKNoONeauscol. - 5 TOM —
365 6.

5. Uckakosa I'.b. 3ancaH aygaHbiHbIH reorpadusicel: oKy kypanbl / I.b.
WNckakoBa. — Anmatsl, 2010. — 70 Ger.

6. QparyHoB C.C. CTpoeHue TyMWHOBBLIX KUCIOT U MPUrOTOBIIEHME
rymmHoBblx ygobpenun / C.C. OparyHoB // Tp. MockoBCKOro TopdsiHOro
MHCTUTYTA, BbIN. 8. - M., 1958. — C. 43.

7.TOCT 11022-95, TOCT 30404-2000, NOCT 9517 - 76 (CT C3B
4787-84). Yrnn 6ypble M KaMeHHble. MeTtogbl onpegeneHus Bbixoda
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rymMuUHOBBbIX kucrnoT. — Beeq. 1977-01-07. M.: locctangapt CCCP: N3a-Bo
ctaHgapTos, 1987. - 5 c.

4.14. 3epTXxaHanblIK Xafganaa HoKaT AaKbiNbiH
ecipy kesiHgeri CO2 aMUCCUACHIH enwey

AnHyp Manikkbi3bl Xbinkbioan
«TonblpakTaHy aHe arpoxmMns» oKy 6argapriaMmacbiHbiH 2 Kypce
marnctpanTbl. XKeHrip xaH atbiHaarbl baTbic KasakcTaH arpapnblk-
TexHukanblk yHnsepcuteTi KeAK (Opan k., KazakcTtaH)

3epTxaHanblk >Xafganoa HokaT AakblfblH - ©cipin, OHbIH KemipTeri
ONOKCUAI SMUCCUACBIH eriley, TornblpakK TemnepaTtypachl XXoHe Tomnblpak
biNfanabiNbifbl  HOTWXKENEpi KenTipinreH. JlabopaTtopuanblk Xargangarbl
HOKaT JaKblIfblH ©cipy KkesiHaeri kemipTeri gnokengi amucendacel CO2 enwey
2 xbin, arHn 2018-2020 xbingap apanbiFbiHAa Xyprisingi.

TonblpakTarbl KeMIpTeK ANOKCUAiHIH amuccuackiH enwey Li-8100A
KypbInfFbicbiMeH Xxyprisdingi. Kemipteri gnokemgi ammnccusacel CO2 enweymeH
KaTap Tonblpak TeMnepaTtypachl XXoHe bifFanablibiFbl aHbIKTanabl.

HokaT pfgakbliblH 3epTXaHanblK Xafganaa ecipy Kerneci agictep
OonbIHLLIA XYy3ere acblpbinabl:

1 Hycka - 6akbinay

2 Hycka - cynepdoocdart

3 HycKa - OUOTbIHANTKbILL

4 HycKa - KeH,

INNabopaTopusanblk XaFganwgarbl HOKaAT AdakbifblH - ©Cipy  KesiHaeri
KemipTeri gnokengi ammccusicel CO2 enwey 6apbiCbiHAaFbl MEP3IMAIK XKaHe
XbINAblK afblH4AP KepceTKiWTepiH canbiCTbipMarbl Typae 6akpinay.

ByriHri KyHi 3amaHayu 3Konorusnblk fFanamgblk npobnemanapgbiH
kaTapblHa artmMocdepagarbl NApPHUKTIK rasgapiblH  WOFbIPaHybIHbIH
yIIFaloblH XaTKbl3adbl, conapAbiH iWwiHae kemipTek Auokcuai 6acTtbl pen
aTkapagbl [1].

Tonblpak ayacblHbIH, KypaMblHAA KOMIPKbILLKbINA ra3bl ken (MPOLUEHTTIH
OHHaH 6ip 6eniriHeH 2-3% aeniH). TonbipakTarbl KOMIPKbILLKbI rasbl eciMaik
TipwiniriHe >XeHe OHbIH Tamblpnapbl MeH a’3pobTbl MUKPOOPraHM3MaepaiH
TbIHbIC anybl YLWIiH MaHbI3abl pen atkapagbl. Kapa KOw-KOHbIp Tomnblparbl
HaKTbl arpoueHo3gapfaH Herisri napamepTtnepai - KemipTek guokcuai
9MUCCUSACHI, TONbIPaK TemMnepaTypachl MeH bififanblH aHbIKTan oTbipbin CO>
9MUCCUSAHBIH MayCbIMAbIK XXoHe XblfablK ANHAMUKachl Kypbingbl. KemipTek
AnoKcuai amuccusicbiHa KamblK OHIpiHIH TOoNbIpak-KNUMaTTbIK XaFganaa
Kenbip arpoknumaTtTblK (ayaHblH OpTaXbifgblk TemnepaTypachl, 3epTTey
Ke3eHiHgeri >ayblH-lWalblH Mernwepi) cunatramanapra 6annaHbICTbl
angbliH-ana ©Oaranay 6epineni. 3epTTey 6apbicblHOa KOK Kapa-KOHbIP
TonblparbiHbIH, CO2 Xarnmnbl 3MUCCUSCbIHA TemnepaTyparblk (OaKTOpbIHbIH
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«KacaHObl XXymMcapTKbilw» acepi aHblkTanagbl. CoHbIMEH KaTap, KeMipTek
KOPbl >X8HE 3MWUCCKSA, COHbIH iWiHAe »Xannbl, MWKPOOTbI, cybcTpar-
NHOyUMAnNaHFaH Typnepi saeptreniHeai [2].

Tonbipak 6GeTtiHaeri CO2 XbingamablFblH  CTaHOAPTTbl  Hyckay
BGomblHWaxabblk AMHamMukanblK kamepanblk agicneH (Closed dynamic
chamber method (CDC)), pananblk pecnupatopLi-8100A (Li-Cor
biosciences, CLUA) KypbIffbICbiH KongaHa oOTbIpbin enweaik. byn agic
Tonblpak 6eTiHaeri annbl kKemipTeri KypambiH, KeMipTeri kKapOoHaTTapbiH,
opraHukarnblk KemipTeri KypaMblH aHblKTayFa kemekteceni. On ywiH angbiH
ana ecimaik eckiHaepiH kecin, gaunameTpi 10,5 cm , BmikTiri 5 cm GonaTtbIH
bonat cakuMHaHbl 3CM TOMblpakK TepeHAiriHe OpHaTbiN, OHbIH OeTiHe
erilleykamepacblH OpHaTTbIK. ©nwey kamepacbl kKeneci 6enikrepaeH
Typagbl: Kamepa, HacoC XoHe WHMpakKbI3bil razoaHann3aTtop, COHbIMEH
kaTap aya amHanbiMbl OCbl XabblK XXyihe iwiHge Xypin oTbipagbl. XKabbiK
xyne iwiHgeri CO2 KoHUeHTpauusiCbl apTtagbl, OSf1 KOMiPKbILWKbIN rasbl
AMUCCUSA  XKbiNOaMAbIFbIHbIH,  KOS(PPULMEHTIH ecenTeyre KemeKkTecem,.
TonblipakTarbl KEMIPKbILIKBIT rasblH KYPbINFbIMEH erney yaKkbiTbl 1 MUHYTThI
Kypanabl. TornblpakTblH, ThIHLIC anyblH erfeyMeH kaTtap, 5 CM Tonbipak
TepeHairiHe KypbiffFblHbl OpHATa OTbIPbIN TOMbIPaK XblNgaMablfbl MeH
ToMblpak buUFanabiNbifblHAA enwenik. TonblpakTblH, ThiHbIC anyblHbIH
KepCeTKILTEpPI 3KOXYMEHIH eHiMiginiriH 6baranay ywiH, coHaan-aK Tonblpak
MUKpoboLeHo3aapbIHbIH - 6enceHainirii  Tangay yWwiH nanganadHbinagbl.
KeMipkbiWwKbinablH, ~ 6eniHyi  ToMblpakTblH, ~ OpraHuKanblK  3aTTeriHiH
blOblpaybIHbIH KapKbIHObIMbIFbIHBIH, OObEKTUBTI MHOMKATOpbl ©ona anagbl
XoHe Ouonornanblk 3aTTap aHanbiMbliHbIH MaHbI3abl KakTapblHbIH, OipiH
cunaTttayfa MyMKiHOIK 6epepni. Pecenpge xsHe wetenge CO: in sity
9MUCCUACBIH erLweyaiH Tnimai sgictepiH kongaHaabl. [3, 4, 5, 6].

Kymbic 2018 XbingblH  afbiMblHAA OpblHAANAbl, KOMIPKbILLKbIN
rasgapblHblH, SMUCCUACBIH eriliey anl CaWblH XYprisingi. 3epTTey HblCaHbI
peTiHOe 3epTxaHanblk Xafgavga Typfi TbhIHAWTKbIWTAP —Kapananbim
cynepdocdar, KeH  JKoHe OMOTbIHANTKbILTaPAbIH, eHrisinyimeH
OTbIPFbI3bINFAH HOKAT Adakblfibl anblHObl. YW peT kanTanaHFaH 4 HycKacol
opbliHAanabl (1-cyper).

TonsIpag, yariciH amy
¥
OciMaix cedy
baxgrnay Cymepdocdar bHOTEHAHATHEDT Ken
* *

CO: 3MHCCHACEH emImey

1-cypeT. 3epTxaHanblk Xxargannapga Texipnbe eTkisy cbidbacol
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KemipTek amnokcmaiHiH amuccmaceliH enwey Li-8100AKypbINfFbICbIMEH
Xyprisingi.

TonblpakKTblH ThIHbIC any XblgaMablfbl- aya pexXxnmMiHe TaH KepceTKill
bonbin Tabbinagbl. TonblpakTblH, ThIHbIC any Meswepi TomnblpakKTblH,
KacueTiHe, rMOPOTEPMUANDbIK >KaFdaublHa, OCIMAIKTIH ecy [OspexeciHe,
KesengepiHe 6GannaHbiCTbl op Typni Oonagbl. Tonblpak bUFANgbUIFb,
TonblpakK TeMmnepartypachl, 6CiIMAIKTIH TaMblpnaHy, BeretTaunsnblk KeseHiHae
XoHEe MuHepandbl, opraHukanblk TbIHAUTKbILUTApAbl OypbiC Menuwepae
nanganaHy HaTWXKeCiHOe KeMIpKbIWKbIT rasblHblH,  ©encengi  Typae
lWblfaTbiHbl  ganenaeHai.KemMipkbIWwKbIn  rasblHblH ~ 3MUCCUACBIHBIH, — aun
calblHfbl enuwemMaep KopbITblIHAbICbIHA COWMKEC MEP3IMAIK YXOHEe XblnablK
afblHAap Kypbiiagpl. (2-cyper).

1,31
1,18 1,18
1
Bakpuiay Cynepgocoar Buonpenapar Ken
B Omuccust CO2 MMounb/M2/cex

2-cypet. 2018-2020 »xoK. 3epTxaHanblK Xarganaarbl HOKAT JaKblfblH ©cipy KesiHaeri
kemipTeri gnokcungi ammuccusacel CO2 enwey 6apbiCbiHOafbl MEP3IMAIK XXoHEe XKbIAblK
KepceTkiwTepi

3epTTey HaTwxenepi GOMbIHLWIA aHbIKTanfaHbl, KemipTeri guokcuai
amucecusicel COcynepdocdat eHrisreHge - makcumanabl menwepge (1,31

MMOIb/M?/cek), OWOTbIHAWTKbILL €Hridy HyckacblHOa - MuHUMangpbl
menwepae (1 wmmonb/mM?/cek), an 0akbinay Hyckanapbl MeH KeHi
canbicTbipfaHaa — 6Gipaein, optawa wmenwepge (1,18 MMonb/m?/cek)

BGonfaHbIH Kepyre 6onaabl. [lananbik xxafganga efnieymeH canbiCTbipFaHaa,
3epTxaHanblK Xafganaa enwey Xyprisy, 6ipaen temnepaTypanbik xXarganga
TonblpaktaH, CO2 amuccusacbl e3repicke yubipadbl XOHe eHrisinreH
npenapaTTapra Tayenai 6onabl. bipak 3epTxaHanblk Xafganga TyblHOaFaH
3epTTey KUbIHLWbIMbIKTapblHA KapamMacTaH, KeMipTek ANOKCUAI afFbIMbIHbIH
©e3repy MOHUTOPWUHIICIH canbicTblpyFa 6onagbl. TonbipakTbliH ThIHbIC anybl
yakblT nNeH KeHicTikte 6annaHbicTbl e3repeni. CO2 SMUCCUACHIHbIH
KapKbIHObINbIFbI TMOPOMETPUANLIK XaFdannapra 6annanbicTel e3repeqi. CO-
9MUCCUACBHIHbIH,  XOfapblfaybl  TOMbIPaKTblH,  TemnepaTtypacbl  MeH
bIIFanabiNbIfbIHbIH, - XKOFapblNaybIMEH CoWKec Kenmedi, OHblH cebeli
TOMbIPaKTbIH, Xabblk 3epTxaHaga, SfFHW cTauuoHapga 6onyblHa XoHe
EHri3iNreH TolHanTKbIWTapablH TypnepiHe 6annaHbICThI.
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3epTTey OapbiCblHOA Kapa-KOHbIp  ToMblpafblHO4afbl  KeMipTek
AVNOKCUAIHIH, Xannbl 3MUCCUACHI 3epTTeniHai. 3epTxaHanblK Xafoangarbl
HOKaT OaKblIfblH ©Ccipy KesiHaeri kemipTteri gnokeuai amuccudacel CO; enwey
BGapbICbiH 3epTTeY XYMbICTapbIHbIH HOTWXeNepi anblHabl. TonblpakTafbl
kemipTek kKopbl, CO2 xannbl 3MUCCUSACBIHbIH, MayCbIMAbIK >XOHE XXblNAabIK
ANHaAMUKacbl, COHbIMEH KaTap Herisri napamepTprepi (TonbipakTbIH
TemnepaTtypacbl MeH bififanbl) adblkTanbin, 6afanaHgbl.  3epTTey
BapbICblHAA anblHFAH HOTUXENEP UHTepnpeTauusnaHabl.

opebueTtTtep Ti3iMmi:

1. HeyHbinioB B.A., XaBknHa H.B. /3yyeHne cKOpOCTM pasfioxeHus
N NPOLIECCOB NpeBpPaLLEHNS B MOYBE OPraHNYECcKOro BeLLECTBA, MEYEHHOIO
C14 // NMoysoBeaeHue. — 1968. — Ne 2. — C. 103.

2. Kypnesapos B.H., KypraHosa W.H. ObixaHne noys Poccuun. AHanus
6a3bl AaHHbIX MHOroneTHero MoHuTopuHra. O6was oueHka //
NoyBoBepeHue. — 2005. — N2 9. — C. 1112.

3. Kyaoespos B.H. Bknag nodseHHoro nokposa Poccun B MupoBom
buoreoxummnyecknn  umukn  yrnepoga // [loyBeHHble  npoLuecchl
N NPOCTPaHCTBEHHO-BPeMeEHHas opraHmnsauma noys. — M.: Hayka, 2006. — C.
345.

4. KypraHosa W.H., Kygeapos B.H. OueHka noTokoB Auokcuaa
yrrepoaa u3 rnoys TaexxHom 3oHbl Poccum // NouBoBeaeHne. — 1998. — Ne 9.
— C. 1958.

5. CmopkanoB W.A., Bopobenunk E.J1. [TouBEHHOE AblXxaHME NECHbIX
9KOCUCTEM B rpagueHTax 3arpsisHeHUsa cpebl BblOpocamu mMeaensiaBunb-
HbiX 3aBoaoB // Jkonorua. — 2011. — Ne 6. — C. 429.

6. Raich J.W., Turkcioglu D. Vegetation and soil respiration: correlation
and controls. — 2000. — Vol. 48. — P. 71.

4.15. KasakcTaH OHTYCTIiK ©Hipi ca3abl
rmapoaucnepcusanapbiHbiH KeMbip kacueTTepi

AmaHkauTt AcaHoB
XUMUS FbiNbIMAapbIHbIH KaHanaatel, M.X. [lynaTtu ateiHAafb!
Tapa3 MeMnekeTTiKk yHMBEPCUTETIHIH npodeccopsl (Tapas k., KasakcTaH)
Caat AnuwepueBHa MamelwioBa
M.X. Oynatu atbiHOafbl Tapas MeMnekeTTiK YHUBepCUTeTi,
aokTopaHT (Tapas K., KasakctaH)

Enimizgin xxep konHaybiHAa anemperi Taburn Kasda GannbikTapabiH
Gapnblk Typnepi kesgeceni. ConapablH Oipi ©6onbin ecenteneTiH casabl
MUHepangap, KentereH eHAaipicTiH Typni cananapbliHa OHbIH iWiHAe, MyHaW
KeHiwTepiH ©Gapnay XyMbiCTapbl Ke3iHOe KongaHbinaTteblH 6ypfbinay,
TaMrnoHaabl epiTiHginepAai AanblHOayaa, Temip pyLanapbiHblH
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TYWIPLWIKTEPIH eHAdipyae, Tamak eHepkacibiHae wbipblHAap, wapantapibl
TasapTyaa agcopbeHT peTiHae, ToKbiMa eHepkacibiHae »XyHai mangaH
apbInTy yaepiciHae, napdgromepus eHepkacibiHge calblH TONTbIPFbILLbI,
ayblfl WwapyalwbiibifblHOAAa Masn asblfblH Aasipriayga, KymAbl TOMbIPaKTbIH,
arpoTexHuKanblk  KacuMeTTepiH  ’XakcapTyaa  3anangbl  XUMUSSbIK
KOCbInbICTapabl TacbiMangaylwbinap peTiHae, COHbIMEH Bipre TasapThbiffaH
Typnepi MeguumHaga Aspi-AspMeKk anyna, 9MyJSbCUd, Xakna maunap
asiprieyane KeHiHeH kongadbinagbl [1, 2]. bipak bGipkatap cananap casgbl
ancnepcuanapabl 6enrini gusnkanslK, KONNOUATLIK-XUMUSATbIK KACUETKE ne
bonfaH rugpoaucnepcua TypiHae nanpganaHagbl [3]. Ocbl GafbITTa
apgebuetTeH Oenrini foiNbIMW  i34€HICTEPAl Tangay apkblnibl, casgbl
ancnepcuanapibi{ MyHOam ap anyaH Makcatrapga KongaHblnybl onapabiH
Kenbip domsnkanblK, KONNOUATLIK-XUMUATbIK KACUETTEPIH Con cananapably
TanabblHa coMKecTeHAaipyai KaxeT eTeTiHairi 6ankanabl.

XKyprisinreH  reonorvsanblk  3epTTeynep  HaTwxernepi  casgbl
MUHepangapAablH Kopbl 0i3diH enimizge »xetepni menwepae ekeHairiH
kepceTegai[4]. Ca3gbl MMHEpangap KeHilTepiHiH 6acbiM kenwiniri KazakcTtaH
pecnybnukacbiHblH, OHTYCTIK ©HipiHAe opHanackaH. AHbIKTanFaH KeH
OpblHAApPbl OHTYCTIK ©HipAiH apTypni anmakTapbliHga 6enrini TepTinneH
TapanfaH [5].

¥CbIHbIIFAH  fbINbIMM  I30EHICTE  KOPbl  XafblHAaH  KETKINIKTI,
TacbiMangayfa kKosnansbl KasakcTaHHbIH, OHTYCTIK ©Hipi KeH OpblHAAPbIHbIH
Mongblafaw, Ypanran, Wbata, [apbasa xoeHe Kpi3biiopga casgbl
rmapoaucnepcuanapbliHbiH, - Kenbip  uamkanblk, KONnonaTbIK-XUMUATbIK
KacneTTepiH 3epTTeyre apHasnfaH. MakcaTtTbl opblHOAYy YLIH KepceTinreH
Taburn TypiHAeri casabl MUMHepangapaaH 2,5 r maccacbl eniwien anblHbIn,
aHblK rpagyvpneHreH YKKeH KypbuUIrbIiCbl TypiHOeri cubiMabinblifbl 50 mMn
enweyiw uunuuapre canbiHabl. OfaH 22,5 MN OUCTUNLEHIEH CY KyMbInbIn,
WANTI ThiFbIHMEH OekKiTinin, ayaapbin 5 peT TeMeH, 5 peT Xofapbifa
KapaTbin warkaTbabl. JanbiHgansad rmgpoancnepcna 6ip Teynikke tene-
TEeHAIK Kyure »XeTKidy YLiH Kanablpbifbin, Keneci KyHi KantagaH KepceTinreH
TOCINIMEH LIanKaTbIfFaH Xywere 25 Mn Kenempgeri OUCTUNAEHreH cy
KocbInbIn wankatbinabl. CogaH keniH casabl rmgpoaucnepcnanapabiH TyHb6a
kenemiHiH (V), TyHbGa OGeTiHaeri CyMbIKTbIKTbIH OwuikTiriHiH, mMenwepi (h),
TyH6aHbIH  yrFao  KoadpPUUMEHTIHIH  (Vynrm), OUNBLTPNEHyiHiH, TyHOa
OeTiHaeri CymbIKTblK NeH UNbTPaTTbiH ONTUKAnbIK Tbifbl3ablFbiHbIH, (D),
COHbIMEH KaTap, MengipneHy OapeXeciHiH yakblTka 6annaHbICTbl e3repyi
3eptrengi. KepcetinreH casgbl ruapogucnepcuanapbiHbiH, - usnkarnbik,
KONNMOMATbIK-XUMUSANbIK ~ KAaCUMETTEPIH  aHblKTay  apKblibl  enimisgin,
9KOHOMMKarnbIK MYMKIHAIMHIH AamyblHa ©enrini ecep KepCeTeTiH, KaXKeTTi
cananapfa 6enimgenreH, SKONOrUANbLIK YyWNeciMai eHim any >xongapbl
KapacTblpbliigbl.

OTKi3inreH Toxipnbe HaTwXKenepi casgbl rmapogucnepcusanapabiH
(Cra) 5% epitiHaiciHiv, TyHB6a kenemiHiH, (V), TyH6a 6eTiHOeri CYMbIKTbIKTbIH
ONTUKanbIK TbiFbI3gbliFbl (D) MeH MengipneHy AOspexeciHiH YyakblTka
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BGannaHbICTbl ©3repyiH aHblkTaraHaa 15 MUHYT yakbIT iWiHAe XXofapbl TyHOa
kenemi Kei3binopga, [Hapbasa ynrinepiHoe, ogaH CcoH YpaHram MeH
MonablafrawTa, an, TOMeH TyHOa Kenewmi NbaTa casabl
rmgpoaucnepcusicblnga  OonaTtbiHAbIFBIH - KepceTTi. bipak 6yn  casgpl
rmopoaucnepcusanapably, TyH6a kenemiHiH, yakblTka GannaHbICTbl e3repyi
Bip-BipiHeH Gipwama anbipmalbibikka ne. TyHba kenemiHiH (V) eH xenen
TemeHaen esrepyi NbaTa, YpaHran, Monapblaralu casabl
rmgpogucnepcusnapbiHga epekwe kesre Tycedi. TyHOaHbIH, TemeHaey
yaepici HeridgiHeH 60 MWHYTKa OEWiHri yakblT apanbifblHOa anTapsibiKTau
Xypeai.

3
3

ONTHRATBIR ThIFBAbIK, D

Tyuoa xeaemi ¥ aez
- 2 w w
Tyuoda derinaeri cyHbIKTBIKTBIN OHikTiri /7, sz

0 xuH 15MER 30MuR 45y 60vur  120Mum  240mmE  360MEE  24carar o
0 15MiH 30mme 45mmn 60mms 120w 240m 360mm WUeatar

Yakeit,/ Yaxsi,f

=+Monmbaram =d—=Vpamraii ~#~Hoara ~®-Jlapbasa =d—Kenbi0pia B o S —

a) 0)
1-cypert. Casgpbl rugpoancnepcusanapabiH TyH6a kenemi (V, mn) meH TyH6a 6eTiHgeri
CYMbIKTBIKTbIH OumikTiriHiH (h, Mn)
(a) onTukanbIk ThiFbI3abiFbl (D) MeH TyHOa BeTiHaeri CyMbIKTbIKTbIH MONAIPNEHYiHIH
(6) yakbiTka 6annaHbICTbl ©3repyi

OpaH api TyHAbIPY YakbiTbiHA Kapan e3repyi 6asynangbl. An Japbasa
casgbl rmgpoaucnepcusicblHaa TyHOGaHblH - e3repyi  6actankbl  yakbIT
apanblfblHAa acTe XypreHimeH 60 MMHYTTaH KeriH TyHba Kenemi 3epTTenreH
casgbl rmapogucnepcusinapMeH canbiCTblpFaHda €eH TeMEeH Kenemre ue
BGonaTbiHAbIFbIH 6GankaTThl. Kbi3blnopaa casbl r’MapoancnepCcusiCbiHbIH TyH6a
kenemiHiH (V) e3srepy yagepici HoTwxeciHoe TemeHaeyi ©acka casgbl
rmgpogucnepcuanapMeH  canbiCTbipfaHga  6ipas  epekweneHeTiHairi
Garkangbl. AfHuM  6yn  casgbl  MMOPOAUCMEPCUNACHIHBIH - TYHY  YAEPICi
cangapbiHaH TyH6a kenewmiHiH 6asy XypyimeH bip katapga TyH6a 6eTiHgeri
CYMbIKTbIKTbIH CaHAblKk MaHiMeHae Genrini gspexene anbipMallbifiblkka ne
6onagpbl (1-cypeT, a). TyHba kenemimeH (V) TyHOa 6eTiHAEr CYMbIKTBIKTbIH
MenaipneHyi casablH, CyMeH apekeTTecyi cangapbiHaH bonaTblH yaepicneH
BGannaHbICTbl. ©OWTKEHI KaTTbl (asaHblH Cynbl OpTaMeH opeKeTTecyi
HeridiHeH eki backbIWTbl 63 iWiHe anagbl. bipiHwi 6ackpiwTa - agcopbumsa
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Hemece ilWKi KpucTanabl yifFatobl Xypeai, byn dackbilwta casabl MUHepan
casgblH Manga Oenuwektepi MorekynanapbiHblH KpUcTanablk TOPbIHbIH
kabaTTacy KeHICTiri MeH cy MonekynanapblHbIH, agcopbumnsackl cangapbiHaH
biNFangbl e3iHe CiHipeai, con cedenTi on casgblH KenemiHiH esrepyiHe acep
etnenai. ExiHwi 6ackplliTa - MakpOCKONUAMbIK HEMECe «OCMOCTbIK» YIIFato
yaepici opblH anagbl. On ca3 GenwekTepiHiH, OeTiHe XakblH OpHarnackaH
epiTiHaiaeH GeniHin LWbIKkaH KenTereH anmacy KaTMoHOapblHbIH, LWamMagaH
TbiC LWOfbIpfaHyblHa GannaHblCTbl nNavga ©Gonagbl [6]. CoHAablkTaHAa
casgapAblH KesrieMiHiH, yrFanbin iCiHyi HerisiHeH Oan OCbl MaKpPOCKONUANbIK
DackbllwiTa Xy3sere acagbl. Ocbl casgbl rugpogucnepcuanapably, TyH6a
kenemiHiH (V) esrepyimeH Bip kaTapaa TyHba 6eTiHaeri CyMbIKTbIK OMIKTIriHIH
(h) npe caHablk  MaHAepiHOoe  Gipwama  aMblpMallblfbIKTapablH
bonaTblHAbIFBIH 6anKkay KublH emMec. EH Xofapbl CYMbIKTbIKTbIH, OWIKTIri
Nb6aTta, YpaHran, Mongblaraw casgbl rugpoaucnepcusinapbiHga 30
MUHYTTaH KeWiH-aKk ©onaTblHbl KepiHCe, OfaH dpi TYHbIFy YAEPICiHIH
apTybiMeH TyHba 6eTiHaeri CyMbIKTbIK BMikTiriHiH (h) apTyblHAa anTapbiKTan
esrepic oonmanasl. AHbIKTanfaH anblpMaLlbInbIKTap casabl
rmapoaucnepcusnapabiy, TyH6a kenemiHaoe TyH6a G6eTiHaeri CyMbIKTbIKTbIH
GuikTiriHiv, (h) caHagblk MaHaepimMeH O6ip katapga TyHOGa 6eTiHAeri
CYMbIKTbIKTbIH MenAipfieHyiH KepceTywi onTukanblk Tbifbl3ablKTbiH (D)
MaHOepiHeH Oe Oawnkanagbl (1-cypet, 0). OfaH uUNbTpReHy yaepiciHiH
e3repy HoTUXeCIH KepceTywi 6enrini yakbiTTa 6eniHin WbIKKaH CYMbIKTbIK
KerneMmiHiH MerLepiH canbICTbIpy apkblfibl Aa Ke3 XeTkidyre 6onagbl. byn
arblpMallbIfbIKTap casgbl rugpogucnepcuanapibliy, TyH6a keneminiy, (V),
TyHOa B6eTiHaeri cymbIKTbIK OMiKTIriHiH, (h) OHbIH ONTUKanNbIK TbiFbI3ObIFbIHbIH
(D) caHgblk MaHOepiMeH faHa 6awnaHbICTbl ©onmactaH uUIbTpReHy
YLOEPICiHIH, e e3repyiHeH Kenin Wheiragbl. OUTKEHI aHbIKTanfaH e3repictepair
Kenin wbifybl TyHOaHbIH  Tbifbl3gany  yaepiciMeH >kaHe  ynFato
koadppumumeHTimeH (Vynewm), COHOAW-ak, TyHOa OeTiHAEr CYMbIKTbIKTbIH
onTukanblK  Thifbl3gblfbiMeH (D) Gipwama 6annaHbICTbl  eKeHAiriH
rmgpoaucnepcusanapbliy, TyH6achkiHbIH yriFao KO3 OUUNEHTIH (Vynrm) XKaHE
dunbTpneHy kabineTiH canbICTbipy apkbinbl TycCiHAipineai (2-cypet, a).
Cebebi ynrato koadpduumeHTiHe Kepi yaepic 6onbin caHanaTblH ThiFbi3gany
KaHLLanbIK Xofapbl 6onca, con ynriHib, punbTpreHyiHib, 6asy XypeTiHairiH,
an TyHbara Tycy yaepici xegen XypeTiH casobl rmgpogucnepcusinap
ynrinepiHge unbTpneHyaiH Te3 6onaTbiHbIH 6ankay KublH eMec (2-cyperT,
6). erenmeH, rmgpoauncnepcuanap TyHOACbIHbIH, yiFalo KO3 ULNEHTIH
(Vynen) canbICTblpy  HOTWMXKeciHOe 6yn  rmapogucnepcusinap  KaTTbl
dasacblHblH  Manga Oeniwiektepi enwemaepiHiH, XaHe onapdbliH  Ccy
MOSEeKynacbIMEH opeKeTTecy KabineTiHeH kenin wWbifaTblH ONTUKAIbIK
ThiFbI3AbIKTbIH, (D) canablk MOHOEPIH e ecKepy KaxXeT ekeHAiri ankpliHaangbl.
OraH Kpi3binopaa casbl rmapoancnepcudachbiHbiH TyHOa KenemiHiH ynfato
KoadppuumeHTiHiv,  (Vynem) YakblTa Kapan esrepyiH >xaHe unbTpreHy
XblngamablifFblHbIH, - caHAbIK  MaHAepiH 6acka rnapoaucnepcusinapabiH
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dunbTprneHyiMeH ynfFaw KoappuumeHTiHiH (Vynem) YakbIT BipririHe kapan
©3repyiH canbICTbIpy apKbifibl K63 XeTKidyre 6onaabi.

Tynbanbm yarao kosdgpuunenti, Ve
o

0 Ovem Sy 10w 1530w 203w 25 venm 30 5mR 35 me 40 45w 50 mm 5w 60mm. oar. 4car. Gear. 24ear

15MuH 30muH 60MuH 2caf 4 car 6 car 24caf VaKs{

Vaxwir,

” . =+=Mozmaram =d=Vpamaii ~#=Hoara ~=[lapasa ~#=Ksosutopaa
=+=Mongsiaram  ~@=Vpamraii  =d—[apbasa  =@=Kksbuopaa

a) 6)
2-cypeT. Casgbl rugpoaucnepcusanap TyHba kenemi ynrato koadppuumeHTiHiH (Vynr.x)
(a) »xeHe huUNbTPNEHYIHIH
(6) yakbiTka 6annaHbICTbl ©3repyi

PunbTpneHy XbingamablFbl sFHW Bipaen Kenempaeri CYMbIKTbIKTbIH,
Aucnepc XyveneH axblpan LWbiFybl rugpoaucnepcuanap KartTtbl ¢pasachl
Manga benuwekTepiHiH, enwemaepiHe faHa Teyenai 6onybiMeH Bip katapaa
nonManCNepcCTikke Ae kKapan e3repeTiHiH kepyre 6onagbl. OUTKEHI KaTTbl
drasaHblH, AMcnepcTiriHi, apTypni 6onybl TyH6a 6GeTiHOEri CYMbIKTLIKTbIH,
onTuKanblK ThifbI3ablfblH (D) Gipwama apTThipybiMeH Bipre dounbTprieHy
yaepiciHe ae acep eteni. MyHaam e3repicTiH, OpbIH anybl rmapousibaeHrex
Marga GenwektepaiH unbTp caHblnaynapbiHa agcopbumsanaHybl XoHe
CYMbIK OpTaHbIH, rMapodounbairi >)XoFapbl KaTTbl pa3afaH axblpan LWbIFyblHbIH
Gasy XypeTiHairi cangapbiHaH kenin weifagbl. OfaH Kpisbinopaa casgbl
rmopoamcnepcusicbiHbiH, - Bipaen menwiepaeri  CyMbIKTbIKTbI — aXblpaTbin
LWblFapy yakbITbIHbIH y3aK 6onybiMeH Gip kaTapga Oip ToynikTeH keuriH ae
OeniHin IUbIKKAH  Auchepc  OpTaHblH  KenemiHiH  GackanapmMeH
canbICTblpfaHaa angekanga kem donatblHAbIFbl ganen (1-kecte). CoHbIMeH
Gipre rngpogucnepcusnapablH KaTTbl (asacbl Manga OGernweKkTepiHiH,
MOHOAMCNEPCTINIri MeH rmapodunbAiriHiH TemeHairi TyHbaHbIH ecenTenin
TabbinFaH ynfat KO3 PUUNEHTIHIH XXOFapbl 60OMNYbIH KeNTIpin LWhiFapybiMeH
Bip kaTapaa punbTpreHy yaepiciHiH Xeaen XypyiMeH CynblK OpTaHbIH KaTThbl
drasagaH axblpanbin WbikkaH MenLwepiHiH kebenyiHe ge anbin kenegi. OHbl
Hap6a3sa, N6aTta, Monablaraw, YpaHran casgbl rugpoamcrnepcmsanapbiHbiH
GunNbTPreHy yaepici xxepgen 6onybiMeH Bip ToynikKTeH KEWiHri aKblipanbin
LUbIKKAH CYMbIKTLIKTbIH, (CVumn) Ken bonyblHaH bankayra 6onagbl. TaHganfax
casgbl rmapoaucnepcusinapabiH AUCNEPCTIriHEH Kenin LWbifaTblH Kenbip
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anblpMallbInbIKTapabl CYMbIK OpTaHbIH TyHOa oeTiHaericimeH
dunbTpaTbiHbiH ~ ONTUKANbIK  TbiFbI3abIFbiHbIH - (D1ec) YyaKblTKa  KoHe
dunbTpneHyiHe 6annaHbICTbl ©3repyiHeH (twaw) € Oipama TyXblpbiMaama
Xacayra 6onagbl. Cebebi rmgpogucnepcusnapablH 6acbiM  KenwwiniriHiH
onTUKanbIK TbIfbI3Oblfbl (Dtsc) Tes TemMeHaece, [apb6asa
rmgpoaucnepcusceiHga 30 myHyTTaH keniH D=0,70 wamacbiHga 6onagpl,
Mongblafaw, Ypadran, Wb6ata rugpoaucnepcusinapbiHga ONTUKanbIK
ThIFbI3AbIKTbIH, COH4AN MaHi 15 MUHYTTaH KeuniH bankanagbl.

1-kecte. Casagbl OucnepcusinapablH Kenbip cunattamanapbl MeH dusmnka-
XUMUSANbIK KACMETTepi

. s _ dunbTpat
Ne| Casmel oy 3 _ ‘10
ynrinep = 5 o i Dy | Om* | pH
24 car. & 3 O cmt
<t
© N
1 | Mongblarail 251251901 3,60 | 15 33 0,08 | 0,03 | 0,02 971 7,35
2 | YpaHram 2512575 1| 3,00 | 16 33 0,08 | 0,03 | 0,02 782 7,32
3 | NbaTa 25120701 2,80 | 14 35 0,06 | 0,03 | 0,03 | 1058 | 7,37
4 | Dapb6asa 251251581232 13| 352 | 0,07 | 0,04 | 0,02 814 6,01
5 | KbI3blnopga 25145180 320 |8 | 295 | 0,15 | 0,04 | 0,03 375 7,42

An Kbi3binopga casgbl rMapoaMCnepcusicbiHbiH, TyHOa OeTiHAaeri
CYMbIKTbIFbl ONTUKanbIK ThIFbI3AbIFbIHbIH, (D) caHabIKk MaHi 4 caFaT TyHbIFyaaH
COH, faHa kepiHeai. OnTukanbIK ThiFbI3abIKTbIH, (D) canbicTeipmanel Typae
anfaHa >xofapblpak caHAblK MaHre ne 6onybl OCbl rTMAPOANCAEPCUSHBIH, 6
carat, Gip TeynikTeH KewiHri xxeHe dunbTpaTbiHaH Aa Oavikayra 6onagbl.
'mapoancnepcuanap apacbiHAarbl arblpMallblfbIKTapablH, OPbIH anyblHa
ONCNEePCTi OpTaHblH, MOH Kywi (ywes) MeH pH kepceTkiwiHiH Oip-6ipiHeH
Oipwama epekweneHeTiHAairimeH ae 6annaHbicTbl. Casabl rmapoancnepcus-
napgblH, pH KepceTkilwTepiHiH e3repyi con MuUHepangapAblH, Kpuctangblk
TOpnapbliHblH,  KypaMmbliHOa ©onaTtblH  CiHipinreH unoHAapablH - XKoHe
rmapoaucnepcusigarbl epuTiH Ty3gapablH, MeniwepiHe 6annanbictol. Casabl
rMapoaucnepcusFa HeFypribiIM CinTini xep metangap katuoHgapbl (Ca?t,
Mg?*) kebipek, cinTini meTangap (K, Na') uvoHgapbl iwiHapa faHa
agcopbumsanaHca cynbl opTaHblH, pH  kepceTkiwi cinTini  peakuusiHbl
kepceTtegi [7]. CoHablKTaH4a ANCNepcTi opTaHblH MOH Kywi eH keM (x=375)
coHpaun-ak pH kepceTkiwi (pH=7,42) anci3 cinTini 6onbin  KeneTiH
Kbl3bliopaa casgbl rmapoancrnepcusicbl kacmeTTepiHiH 6acka ynrinepaeH
Genrini gepexene epekwenenyi Kenin WweiFaasbl.

COHbIMEH XXYprisifnireH i34eHIiC HaTWXenepiH capanTtay apKbiibl
KasakcTaHHbIH ~ OHTYCTIK  ©HIpiI casabl rmapoancnepcnanapblHbiH
KacMeTTepiHiH arblpMallbInbIKTapbliH TyHOa kenemiHiH (V), TyHb6a BeTiHaeri
CYMbIKTbIKTbIH 6uiKTiriHiH Menwepi (h), TyHBaHbIH, ynFa KO3(PULUNEHTIHIH
(Vynem), OUNBbTPREHYiHIH, TyHOa ©OeTiHOeri CyMbIKTbIK NeH unbTpaTTbiH,
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ONTUKanbIK TbIfbl3ablFblHbIH, (D), MengipneHy OopexeciHiH YyakblTka
OannaHbICTbl esrepyi, coHAaaun-aK casgbl rmagpoamncnepcusa
JounbTpaTTapbIHbIH MOHABIK KyLLi MeH pH kepceTKiwTepiHiH caHOblKk MaHAEPI
canbICTbIpbIfbIf, onapablH kacueTtepi bipwama HakTbllaHbIin KongaHbIC
OpblHAAPbIH  alkblHOAyFa KapaTbUifaH MakcaTTbl-0afbiTTbl  FblfbIMKU-
ToXipMbenik >XymbiCTap Xypridy ongapblH TaHgayfa, Tabyra MyMKIHOIK
Gepai.
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4.16. UMpKOHMKN apKbifbl anNtoMUHUU KOpbiTRanapbIiH
any ywiH TexHonorusanblk pakropnapabiH acepi

AsilyxxaH BakmkaHkbI3bl KabgbipaxmaHoBa
KaparaHabl MeEMIEKETTIK TEXHUKaNbIK YHUBEPCUTETIHIH MarucTpaHTbl
(Kapafangbl K., KaszakcTaH)

TorkaH XypTwbi6ankbi3bl CyntaHbek
KaparaHabl MeEMIEKETTIK TEXHUKaNbIK YHUBEPCUTETIHIH MarucTpaHTbl
(KapafraHgbl K., KasakctaH)

WonbiHabl Moandukaumnanay kKesiHoe KypamblHOAA CUpek meTangap
6ap KopbiTnanapabl kongaHy ete TviMai. KpeMHungin, xorapbl kypambl 6ap
LUOWbIHFA CKaHOMM KOCY (antoMUHUA 3NeKTponmnsepiHaeri Tok eTkisriTep
YyWwiH matepuan 6onbin Tabbinagbl) MatepuangbiH  MUKPOKYPbISbIMbIH
KakcapTadbl XXoHe 9MeKTp Kapama-kauwblnblFblH azantagbl [1]. CkaHgumn
MUKPOKaNbINTbINbIFb arntoMNHNN KopbITRanapbiHbIH KYpPblSibIMbIHA
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TYpNeHaipeTiH acep eTedi, XapTbinan dabpukattapga cyb63epHangbl
KypbinbiMAbl  KanbiNTacTblpyfa biKNan eTedi  XeHe  MexaHuKanblK
KacneTTepaiH KOoCbIMLUA >XakcapyblH KamTamacbid etedi [2]. AntoMuHun
KopblTrnanapbiHbiH cMaaTTaMarnapblH XakcapTy YLWiH onapabl UMPKOHUMMEH
Oipre ckaHouMnaiH WarblH KocnanapbiMeH neripney tuimai, 6yn kbimbat
ckaHOuMnai yHemaeyre XoHe OHbIH, OH 9CEpPiH KyllenTyre MyMKiHAiK 6epegi

[3].

TexHonornanblk  (paktopnapablH ~ antoMUHUK KopblTnanapabl
CUHTEe3dey nNPOLECIHIH KepceTKilTepiHe ocepiH 3epTTey Kaknafbl 6ap
repMeTuKanblk peTopTTaH TypaTbiH, dorlaHeuTepi CyMeH cankblHAaTbIfFaH
3epTxaHanblK KOHAbIPFblAA >KOHE LaxTanblk 9NeKTp newTepae Xysere
acblpbinigbl.

Hatpuin, «kanun XaHe antoMUHUKA  ranoreHNaTepiHiH, CUupek
MeTangapablH  OKCMATEPI MeH ranoreHuMaTepiHiH ©actankbl Ty3gapbl
LUMXTanapbl xaHe BankbITbilabl, CoOA4aH KeriH ycakTan, anyHa cTakaHgapra
antOMUHUIA-MarHUn KopbiTnacbiMeH Oipre Tueadi. PeakumanblK KOCNaHbl
CTakaHOapharbl repmeTtukanblk peTtopTta Bakyymga 200°C  peniH
KbI3Oblpbin, 04aH api peTopTka aproHabl 6epin, 1 carat 6orbl 850-1 000°C-
Ta ycTagblK.

LinpkoHnin MeH cKaHOUW  KOCbINbICTAPbIHbLIH,  artOMUHUIA-MarHum
KOpbITNacbIMEH ©3apa opeKeTTecy eHiMAepiH TangayablH Herisri agici
peHTreHodnyopecUueHTpnik aaic Tanganabl; Tangay Oxford Instrument
doumpmacbkiHbiH, ED2000 cnektpomeTpiHae xeaen xyprisingi. CuHTesgenrex
KopblTnanapablH, MUKpoKypbiibiMgapbiH JSM-6460 LV mukpoaHanusaTo-
pblHOA 3epTTenai.

KypamblHOa UMpKOHMIA Bap antoMWHUKA KopbiTnacblH any. bactankpl
mMatepuan peTiHOe UWMPKOHWA OKCUAIH nanganaHy KesiHge Tek CinTini
MeTann XJOpUATEpPIHIH, KaTbICybIMEH 6©3apa opeKkeTTecy ic Xy3iHge
6arkanmagbl (1-kecte, 1-Toxipnbe).

Hatpui xxeHe antoMnHUM oTopuaTePiH (KPUONUT) KOCY KopbITNnagarbl
LMPKOHUIM KypaMblHbIH, LWaManbl apTyblHa akengi (2-taxipnoe). AMMOHWUI
XnopuaiH nanganany (3-Texipnbe) kaxeTTi kocnanaylubl KOMAOHEHTI 6ap
antoMUHUIA KopbITNacbklH anyfa MmymkiHaik 6epai (0,3% Zr geniH).

1-kecte. ANIOMUHUN-LIMPKOHUIM KOpbITNACchl CUHTESIHIH, HOTWXKENepi

Texipube | NaCl | .o | AE3 | zioz | K246 | Npaal | Tooc | 2z %
HeMIpI KCI %

1 + - - + - - 950 0,007
2 + + + + - - 950 0,029
3 + + + + - + 950 | 0,2000
4 + + - - + - 950 0,2000
5 + - + - + - 950 1,5
6 + + + - + - 950 2,7
7 + + + - + - 950 3,2
8 + + + - + - 1000 5,4
9 + + + - 0,7 - 950 0,18

www.regionacadem.org 89 inf.academ@gmail.com



http://www.regionacadem.org/
mailto:inf.academ@gmail.com

"The Europe and the Turkic World: Science, Engineering and Technology"
Materials of the V International Scientific-Practical Conference. Ankara, Turkey, May 6-8, 2020

Toxipube | NaCl |\ 0 | Apg | zioz | K22Fe | et [T | zr %
HeMIpi KCI %

10 + + + i 14 i 950 | 3,20

11 T ¥ ¥ i 20 i 950 | 4,20

12 T + + i 28 i 950 | 5.70

Bapnbik KewniHri akcrnepumeHTTEpAe OacTtanksl MaTepuan peTiHae
Kanun dpTopumpkoHaTtbl (KoZrFs) kongaHbeingbl. 4 xxeHe 5 Toxipnbenepae
HaTpUN Hemece aniMUHUN PTOPUATEPIH KOCY Kes3iHA4Ee CUHTe3 NPOLECIHIH
eTyiHe anoMuHUA  pTopuaiHiH 6onybl OH ocep eTeai; KopblTnagarbl
umpkoHUn menwwepi 1,5%-fa xeTTi. CoHAbIKTaH KeWiHHEH KOCbIMLUA peTiHae
KpnMonut KongaHbingbl: 6-8 Toxipnbenepae kKopbiTnagafbl LUPKOHWUA
mMenwwepi TypakTbl 3-5% Kypagbl.

bacTtankbl WuKikypamaarbl LMPKOHUIA Menwepi yrFanraH Kesae, OHbIH,
KopblTnagafbl  Kypambl  3aHabl Typae ecti (9-12, cypetr 1)
MwukpoaHanusaTopga opblHaanfaH 3eptreynep JSM-6460 LV unpkoHnngiy,
CO3blIfifaH TIKOYPLIWTblI MHTEPMETaNNUATEPIHIH MernLwepnepi yrfanfaHbliH
kepceTTi (cypeT 2, a, 6). CoHbiMeH kaTap, Alx73Zr-gaH AlxeoZr-Fa OEWMIHT
NHTEpMEeTanMATepaiH, Kypambl ga earepedi. Ocbinaniwia, CUHTe3denreH
kopbiTnaaa AlsZr-meH 6ip mearinge AlxZr Tysineai, OHbIH Kypambl apTagbl.

LUnxTa - KannbiHa KenTipriw (antoMUHUIA KOpbITNAacbl MEH MarHUMMEH)
apa kaTblHacCbl YyrfawWFaH Ke3ge CUHTE3OENIreH KopbiTnagafbl LIMPKOHWUN
KypaMblIHbIH )XOfFapbinay ypaici 6ankangbl. KannbiHa kenTipriw KopbITnagarbl
MarHun KypamblHbIH, ©3repyi KopbiTnagafbl LMPKOHUA KOHLIEHTpauusacbiHa
bonmalubl acep eTTi; 6actankbl kopbiTnaga 41% marHmni GonfaHaa faHa
LMPKOHUI KypaMblHbiH KypT ecyi 6ankangbl (7,5% peniH). OnTukanbik
MUKpOCKONTa oOpblHAAnNfFaH 3epTreynep 6actankbl KopbiTna-KannbiHa
kenTipriwTteri marHmn menwepi 10-HaH 41% - fa gewniH KkeTepinreH kesge
nanga 6onaTblH MHTepMeTannua KpuctangapbiHblH Menwepi 50-geH 10
MKM-re gemniH azanTblnaTblHbIH KOPCETTI.

12 1,5
8
10
6
Zr % os Zr % 4 Sc ¥
. : s 0
, 2
0
0 O O O O O o |0
S S
800 850 900 950 10001050 RN 800 850 900 950 10001050
Temnepatypa TemnepaTypa Temnepatypa

m - BacTankbl WKXTagarbl neripneyLli aneMeHTTiH, Kypamsbl - 2%,
A - neripneyuli anemMeHTTiH Kypambl - 4%
CypeTt 1 — Jleripneyui anemeHTTEPAIH KypaMblHa CUHTE3 TEMNepaTypaCbIHbIH, SCepi:
Al-Zr xopbiTnacel; b xsHe B - Al-Mg-Sc-Zr kopbIThachl.
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[Mpouecc kepceTKiluTepiHe CUHTE3 TemMnepaTypacblHbIH XOfapblnaysbl
eneyni acep eTTi: KopbiTnagafbl LMPKOHUM KypaMblHbIH, aWKbiH apTybl
bankangbl (Cypet 1). byn pettre navga 6OonaTbiH MHTepMeTannaap
KpucTangapblHbIH, MerLepepiHiH ynfatobiH aTan eTkeH xeH (CypeT 2, B, T).
950 xeHe 1000°C  kKesiHOe  XyprisinreH  Toxipubenep  yLiH
UHTepmeTanngapaarbl uMpkoHun menwepi 53,0-geH 55,1%-fa geniH ecri,
Oyn onapablH CTEXMOMETPUANbIK KypaMblHblH e3repyiHe okengi (AlzgeZr
XoHe Alz73Zr, TUiCiHLWE).

AnblHFaH eHimaeri MarHumn MerLepi TemMnepaTtypaHblH
XOfapblnayblMeH asanfaHblH, OHbl KannblHa KenTipy npoueciHaeri oHbIH
LUbIFbICBIHbLIH yJIFalobIMEH, coHpan-ak TOXipNBEHIH, XXofapbl

TemnepartypacblHaa OynaHymeH TyciHaipyre oonaasl; TUiCiHLWE
KopblTnagafrbl antoMUHUKA Kypambl ece TycTi. CMHTE3 TemnepaTypacbIHbIH,
apTybl Ke3iHOe KopbITnaHblH peaktop MatepuanbiHaH oTy KapKblHAbISbIFbI
HaTUXeCiHAe TeMipMeH nacTtaHybl 3aHabl 60nabl.

ATIOMUHUI - CKaHOMW - UMPKOHUI Kypaeni KopbiTnanapbiH CUHTE3eY.
LinpkoHnn MeH ckaHouMh okcuaTtepiH 6Gactankel MaTepuan peTiHae
nanganaHa oTblpbln, Taxipnbe xypridy kypambiHga 0,15 - 0,18% (canmarbl
GoMbiHWA) UMpKOHMIA Bap antoMUHUA KOpbITAACbIHbIH, TYy3inyiH pacTtagbl.
Ckangun koHueHTpaumscbl 4-5% (canmafbl 6ombiHWA) (2-kecTe, 1-3
ToxXipnbe). bactankel matepuan peTiHOe Kanunh (TopuMpKOHaTbl MEH
cKkaHOMN OKCuAiH namganaHa OTbIpbIN KopbiTNanap CUHTE3i LMPKOHUWA MEH
ckaHomn (4-5% penin (canvarbl 6onbiHWa) (4-Taxipnbe)) eTe Xofapbl
Kypambl 6ap Kypaeni KopblTnaHbl anyra MyMKiHAIK 6epai.

ANMOMUHUR-UMPKOHUI KOpbITAACblH cuHTE3Aey OoMblHWAa angblHfbl
ToxXipnbenepre ykcac npouecc TemnepaTypacbliHblH, apTybl LWUMXTagaH
KopbiTnara uupkoHungid 6eniHyiHe biknan eTTi. (Cypet 1). byn petTe
BGactankpl WnxTagafbl Kanun OTOPUMPKOHATbIHbIH, GepinreH MernLwepiHiH
apTybl KopblTnagarbl LMPKOHUWAIH KypaMblH 3aH4bl TypAe apTTbipa TYCTi;
coHbiMeH Bipre >xofapbl Temnepatypanapga (950-1000 °C) 6ankpimagarbl
CKaHOMNObIH Meriepi KopbITnaHblH KypaMblHa erneyni acep eTnegi.
bactankbl WwuxTagarbl LUMPKOHUMA  KypaMblHbIH >KOfFapblfiaybl KesiHae
KopblTrnagarbl MarHUM Meriepi XXaHe NpouecTiH Temnepartypachl 3aHbl
Typae TemeHaepi. [lpouecTiH >Xofapbl TemnepaTtypacbl, CoHAamn-ak
KOpbITNaHbIH TEMIPMEH NacTaHyblHa biknan etesi.

2-kecTe. ANMIOMUHUN - CKAHOUN - LMPKOHUW Kypaeni KopbITnacbl CUHTE3iHIH Heriari
TEXHOJOrNANbIK KePCETKILUTEPI

Ti’g:&’i':)?e N;g" NasAlFs | zr0, | K24TFe 8%203 ScFs OTC’ 7r, % SO/‘;
1 + + + - + - 950 | 0,007 | 4,3
2 + + + - + - 950 | 0,029 | 45
3 + + + - + - 950 | 0,2000 | 4,7
4 + + - + + - 950 | 0,2000 | 5,4
5 Xofapbl + + - + - + 950 1,5 3,6
5 TemeH + + - + - + 950 2,7 4,6
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Ti{g"’\ﬁl’i‘:)?e N,?&" NasAlFs | ZrOp | 24770 | ST | sepg OTC’; % | SO
6* + + - + - + 950 3,2 11,5
7 Xorapbl + + - + - + 950 5,4 5,2
7 TeMeH + + - + - + 950 | 0,18 5,0
8 + + - + 2,3 23 [ 950 | 3,20 6,1
9 + + - + 3,4 1,2 | 950 | 4,20 54

* KannblHa KenTipriw marHmn ken menwepae 6onabi.

XKyka MUKpOKYpbINbIMAbl 3epTTey ranonaTbl 6anksiMaHblH KypaMmblHOA
Kanun TopuupkoHaTbl MeH cKaHaun okcuai 6Gap OGipre kannbiHa
KenTiprenge, opTypni dopmMagarbl - TIiKOYpbIWTLl XOHE  KaHkanbl,
y3apToinfaH (Cypet 3, a). bipiHwi xafganga nHtepmetannmartep 6,2-8,1
xoHe 31,9-33,3% uupkoHUn meH ckaHaun (Al279SCoge Zro,11), €KiHLWWICIHAE
ckaHaum 6aceimgay (Alz,7e SCo,99 Zro,01). TiKOYPbILWTLI CKAHEpPeY Kpuctanaap
NHTepMeTannablH, TepeHairi 6oMblHIWLA LMPKOHUIA KypaMblHblH BipTiHaen
VJIFAIObIH XXeHe OH4a CKaHOMMAbIH TYPaKTbl 60MNybIH KOPCETTi.

Bactankbl peareHTTep peTiHAe Oip Mesrinae UMPKOHUIN MEH CKaHauM
dTopmnatepiH (Kanvin  (PTOpPUUPKOHATBI XXOHEe OHblH OKCWUAIHIH OpHbIHA
ckangun ywdtopugi) nanganany Al — Mg — Sc — Zr KopbiTnanapblHbIH
CUHTE3i BoMbIHLLA TypaKTbl HBTWXKENep anyra MyMKiHAIK 6epai (2-kecTe, 5-7
Toxipnbe). Toxipube kepceTkeHOen, KOopbITAaHblH, Ccy TybiHAeri anmarbl
ayblp KOMMOHEHTNEH (UMpKOHMNMEH) OGanbiThinagbl. MarHui KannbiHa
KenTipywi peTtiHge 6enceHai penai 6 Taxipnbe pacTtagbl, MyHaa 6acTtankpl
KannblHa KenTipywi peTiHOe MarHMiMeH 6GanbiTbiNfaH  KOpbITAAHbI
nanganaxfad. 10 xaHe 11 Toaxipubenep, coHgan-akK, CKaHOUW OKCuaiHe
KaTbICTbl LUMXTaAafFbl CKaHAUW PTOPUAIHIH KYpaMbIHbIH, apTybl KOpbITNaaarbl
LMPKOHUIN KypaMblHbIH apTyblHa biknasn eTkeHiH pactagbl. CoHbIHAA Kypaeni
kopbiTna Al — Mg — Sc — Zr cuHTesgena,.
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S T Flectron image 1
CypeT 2 — ANOMUHUI — LMPKOHUI KOPbITNACLIHbIH, MUKPOKYPbINbIMbI: LUMXTaAafbl Kanum
bTOPUMPKOHATLIHBIH Kypambl: @ — 2 %; 6 - 2,8 %; cMHTe3 Temnepartypachi;

8-950 °C; 2-1000 °C

; i e 1 2

Cypet 3 — AI-Mg—Sc—Zr kypaeni KopblTnaHblH, MUKPOKYPbISbIMbI:
a-6acTankbl WKMXTa Kanuin TopuMpKOHaTbl MEeH ckaHaun okeuai 6ap;
6-6acTankbl WNXTa Kanuin PTopuMpKOHaTbLI MEH ckaHaun dTopuai 6ap

CuvHTesgenreH KopblTnaga NHTEpMeTannnaTepaiH
MUKPOKYPbINbIMAAPbIH 3epTTey onapAblH, canbIiCTbipMarbl reoMeTpusinbiK
GipTekTiniriH kepceTTi (CypeT 3). Jleripneywi KOMMOHEHTTEP KypaMblHbIH
yJIFalobl UHTEpMeTanNnMATepAin, ipi 4sHAEpiHIH Nnarnga 6onybiHa biknan eTTi.

www.regionacadem.org 93 inf.academ@gmail.com



http://www.regionacadem.org/
mailto:inf.academ@gmail.com

"The Europe and the Turkic World: Science, Engineering and Technology"
Materials of the V International Scientific-Practical Conference. Ankara, Turkey, May 6-8, 2020

MuKpopeHTreHaik Tangayra ComKec COHfblnapabliH ctexmomMmeTpudackl Al eo
Sco2 Zrog 6actan Alz72 SCoss Zross OEWIHIT KypamMaapMeH YCbIHbISFaH.
MaTtpuua 0,2-0,4% ckangum xaHe 0,11-0,12% umpkoHunaeH Typaabl. XKyka
MUKPOKYPbINbIMAbl 3epTTey HOTWXKECI XeKernereH asHaepaiH ckaHaunabiH
MHTepMeTanngapbiHa TOH Con AeHrenek niwiHai ap Typni TikoypbIlWTapMeH,
KecifnreH »aHe KaHkarnbl 4aHOep Ke3aeceTiHairiH KepceTTi.

WK mMHTepMeTannMaTepai ckaHepney UMPKOHWAMEH 6anblTbiniFaH
acTblk opTtanblfbiHga (5-10 MKM) anMmakTblH, opTanblkTaH (25-30 MKkMm)
anactayblHa kapan kKocnanaumTblH KOMMOHEHTTIH TypakTbl XoHe OipKenki
Kypambl 0ap amMakTblH XoHe XXaHXangap Menwlepi ynfanTbifiFaH WeTKi
ydackenepgiH 6onybl Typanel Kyanangblpagbl (Cypet 3, 6.). LafbinbickaH
anekTpoHaapaa opbiHOanfaH KOpbITNaHbliH axapnapblHblH Tycipinimaepi,
coHaaun-ak ooHaepaiH 6ipTekTec eMecTiriH pacTaabl: opTanbik 6eniri awbik,
ABHHIH Heri3ri anaHbl allblk Cyp, WeTKi anMmakTapbl Kapa Cyp.

TyxblpbiMgap. CinTini metangapabld, ranoreHMaTepiH, cKaHanunu MeH
LMPKOHUWAIH, KannbliHa kenyi Oip Mesringe ckaHaAuA MeEH LMPKOHUNAIH,
NHTEepMeTanngapbiHaH TypaTbiH aslOMUHUIA KOPbITNACbIH anyfa MyMKIHAIK
Gepeni.

CkaHOMM KOCbINbICTapbIH KanmnblHA KenTipy npouecTepi LUPKOHUN
KOCbIfIbICTapblHA KapafaHga Xirepni xypeai. HoTuxeciHge cuHTesaenreH
kopbiTnaaa AlsSc kypambl AlsZr kaparaHga bipiama »ofapsbl.

bacTankpbl LWWMXTaHbIH KypaMblH, NPOLIECTIH TemMnepaTyparbiK PEXUMIH
e3repty XaHe 6ankbiMaHbl apanacTblpy CUpEeK anemeHTTepaiH, 6epinreH
KaTblHACbIMEH roOMOreHzi asitoMUHUIA KOPbITAACbIH CUHTE34eyre MyMKiHOIK
bepeai.

opebueTtTep Tisimi:

1. Tes. pokn. Bcecow3HoM KOHpepeHUUn  «IAPPEeKTUBHOCTL
npou3BoAcTBa U MPUMEHEHUS HOoBbIX MogudukaTopos» MUM CCCP:
YepmeTtuHndopmaums. HYensabuHck. 1986. — 59 c.

2. HenomHswwmm B.H. // llntenHoe npounssoacteo. 1990. Ne 4. c. 26—
28.

3. Enarnn B.W., 3axapos B.B., lNetposa A.A. n ap. // Nss. AH CCCP.
MeTtannel. 1983. Ne 4. c. 180-183.

4.17. MyHan KeH opHblHAapbIiHAAFbI MyHaW
KanAablKTapblH 6HAeY TEXHOSIOMUACHIH 3epTTey

Canpayraw OpbiHGanKbI3bl AbBunkacoBa
TexHuKa FblNbIMbIHbIH, KAHAUAATbLI, « XUMUS, XUMUSATbIK TEXHOMOMNS
XaHe aKonorus» kadeapacbiHblH AOLEHTI. AnMaTbl TEXHOMOMUSANbIK
yHuBepcuteTi (AnmaTbl K. KasakcTaH)
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Kasipri keage MyHan KeH opblHA4apbIHOafbl MyHaKW KangblkTapbiH eHaey
e3eKTi Macenenepaiy Oipi 6onbin Tabbinagbl. AcanbTebi3ganabipy - Oy
XOfapbl Monekynasnbl acdanbTeri-lanbiprbl 3atTapabl MyHan eHaeyaiH
KangblK eHiMAepiHEH Ta3apTy NPOLECI.

Lanblpnbl-acanbTTbl 3aTTap - KypambiHOA as0T, KyKipT, OTTerl,
meTangap 6ap apanac KypblnbiMAapAblH — KOfFapbl  Mosiekynanbl
KOCbInbICTapbIHbIH, Kypaeni kocnackl. OnapabiH, kenwiniri KazakctaH, OpTta
A3sus, balwkypTCcTaHHbIH ayblp MyHannapbiHaa 6ap. ApomaTTbl Herisgeri xac
MyHannapga wanblpnbl-acdanbTTbl 3aTTap ken 6onbin keneqi. LWansipnsi-
acanbTTbl 3aTTap XUMUSNbIK Kypambl, KypblifibiIMbl MeEH KacueTTepi
XafblHaH opTak >XOoFapbIMOSieKyranblk MyHan KOCbIfbICTapbIHbIH, €Ki YIIKEH
TOObIH - LWanbIpnap MeH acdanbTeHaepai Oipiktipeai. HerisiHeH myHan meH
ayblp KangblkTapga WofblpfaHfaH Lwanblpriap MeH acdanbTeHaepaid
apakatblHacbl 9:1-geH 7:1-gi kypangbl [1].

Lanbipnap MyHawablH, retepoopraHukanblk KOCbInbiCTapbiHbIH, 70-
90% «kypanabl. Onap acdanbTeHre kapafaHga cyterire 1-2% 6an.
LWanbipnapablH, ken 6eniriH 6entapan 3atTap Kypangbl. LanbipnapgbiH, a3
Geniri kbiWwKbINAbl cunatTa 6onagbl, acdanbTThl KbilWKblngapAabl Ty3eai.
Onap cnvpTtTe, 6eH3onaa, xnopodopmaa epuTiH TYTKbIP, Kapa Lwanblpnap
bonbin keneai. Wanbipnbl 3aTTap TEPMUANLIK XXOHE XUMUSATbIK TYPaKChI3,
OHaM TOTbiFagbl >X8HE KOHAEHcauusinaHbin, acdanbTeHre anHanagbl.
LLlanblpnap KyKipT KbILWKbUIbIHBLIH, epiTiHAICIHe eTin, oHan cyrnbdupneHe.
Wanblpnbl  3atTap MeTann xnopuarepimeH, d¢ocop  KbIWKbITbIMEH
KewleHaep Tyseai.

AchanbTeHaep- wWanblprapra KapafaHga »Xofapbl MoJSiekynanblk
KocbinbicTap 6onbin Tabbinagbl. Onap wanbipnapgaH bipwama TemeH
cyTeri MeH retepoaToMaapablH Ken MernLepiHiH, 60nybIMEH epekLieneHeai.
ActhanbTeHaep wWanbipnapablH, KoHOeHcauma eHiMi gen caHanagbl. Onap
rpacpuTke yKkcac UMKNAiK, Nonnagponblk KOHOAEHcaUManaHfFaH Kypblinbimaap
apkbinbl Tysinedi. AcdanbTeHaep - KOHbIp Hemece Kapa TYCTi YHTaKThbl
3attap. KeisgblpraH kesge onap xymcapagbl, bipak 6ankeimangsl. 300 °C-
OaH >Xofapbl Kbl3faH Ke3ge acdanbTeHOep KOKC NeH rasfa avHanagbl.
AcdanbTeHaepain xumusnblk 6encenginiri xxorapbl. XKapbikTa xaHe aya 6ap
Kesge onap epirilwTiriH XofanTbln, kapbeHaepre eteai [2].

MyHan eHOoeyne kangblk eHimaepiHeH npornaHMeH acdarnbTCbi3gaH-
AObIpY — MyHAa NponaH TyHObIpYLWbI peTiHae Wwanbipnbl-acansTeHai 3aTTap
GeniriH Koaryndauyuanan, e3iMeH Gipre acdanbTcbi3gaHabipy
KOHObIPFbICbIHAH BUTYyMMeEH Bipre 6enin anaabl. byn MyHan KkanablKTapbiH
acanbcbi3gaHablpyablH Ken TapafaH agici 6onbin Tabbinagbl.

['yOpoHabl nponaHMeH acdarnbTebi3gaHablipy MyHan kanabikTapbiHaH
(ryopoHabl) acdanbTeHAi XeHe wWaublpnbl 3aTTap, MeH nonuumkngi
apomaTTbl KeMipCyTeKTepAi TonblkTan Tasanay YLWiH Kongadbiiagbl. byn
Mannbl  opakumanapgblH, - TYTKbIPSbIK-TemMnepaTtypanblk  KaCUeTTepiH,
TYTKbIPIbIK MHOEKCIH, KOKCTENYiH, TYCIH, TYPaKTbINbIFbIH (SKCNyaTaunsanbIk
KacueTiH) XakcapTy MakcaTblHAa >Xacanagbl. [Jeacdanbtnsatrap MOTop
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Mannapbl, aBnaumanblk, LWIMHOPIIK, KOMOPECcCcopblK XXeHe backa mannap
eHAIpY YLWIiH KongaHblnagbl, Kocankbl eHiM peTiHae acdanbTtap — 6utym
Hemece KasaHOblK OTblHAApbl eHAipiciHae wWwuKizaT poSiH aTkapadbl.
['yopoHaapabl acdanbTCbi3gaHablpy Npoueci AyHUeXY3inik MyHan eHaeyne
XOofFapbl TYTKbIPSbIKTbl  Kandblk MaunapblH  eHAipyde faHa eMec,
KaTanuTuKanblK KPEKUHT XOHEe MMOPOKPEKUHI YLUIH LUMKI3aT KOMMOHEHTTEPI
peTiHae KongaHbinaabl [3].

Byn kymbiCTa MyHaW KangbliKTapblH  eHAeydiH  eki  afici
KapacTblpblSiFaH: OipiHLLUI ajic — ryapoHabl nponaHMeH
acganbTcbi3gaHabIpy npouecci, eKiHWwi a4ic — JflacTaHfaH TornpakTarbl
ryapoHabl TEPMUSATbIK OHOEY.

AcdanbcbizgaHabipy npoueciHae 6ip measringe eki npouecc xypegai :

1. butym acdaneTCcbi3gaHyMeH anblHaTblH  Wanblp-acdanbTTbIK
3aTTapblH Koarynsaumschl XXeHe TYHObIPY;

2. AchanbTCcbi3gaHablpy  Typi  apKbifbl  WbIFAPbIIFAH  KaXKETTI
KemipcyTektepai any.

Heriari eHiM actanbcbizgaHygaH TeMeHri kabineTTi KOKC WwhlFbiMbl 0,8-
1,3%, Toifbl3abifbl 895-930 kr/M3 apanbifbiHOafbl XXaHe TYTKbIpNbIiFbl 18-26
Mm?/10 eHimaep Tysinegi.

BipiHWi agic GonbiHWa ryapoHabl nponaHMeH acdanbTebi3gaHabipy
eHAipicTe KaTanUTUKanblK KPEKUHITIEH XOHE MAPOKPEKMHI KOHAbIPFbINapbl
YWIiH Kangblk Mannapabl HeMece WKKi3aTTbl eH4ipyae aparnblk eHiM peTiHae
navganaHbinagbl. Maunnapgbl eHaipy KesiHae, Kenae ek caTbinbl
AesachanbTn3at nanganadbinagbl:  acganbTTblH  XXOFapbl  TYTKbIPSIbIK
KOMMOHEHTIHIH BipiHLWIi caTbICbiHAA anblHFaH AeacanbTn3ar WhiFrapbinaabl.

AchanbTcbizgaHablpy  npoueciHae CyWblk nponaHaarbl  Maunbl
LUMKI3aT TemeHaena,.

[MponaHaafFbl Mannbl WKKI3aTTbl KEMIPCYTEK XOoFapbl TeMnepaTypachl
75-90°C apanblifbiHaa onapablH, epiriLLTiri XXaHe ThIfbI3AbIfbl, MOMeKynanbik
mMaccanapbl ecin ©0apbin, TemeHaenai. [llponaH OGuTtymparbl «many
KOMIMOHEHTTEpPIH epiTeai an, wanbipriap MeH acdanbTrapabl epitnengi.
[Mpouecc eHAipy KONoHHanapbiHAA Xys3ere acblpbiiagbl. ['yapoHabl
nponaHMeH acdanbTcbi3AaHabIpy LWeKTi TemepaTypackl 96,2°C, opaH
ackaH Xafganga nonvuukngi apomatTtbl KemipcyTtektep Ty3ineai. 4-MlMa—fa
XybIK KbICbIM KesiHAe epiriwTiri 6ynaHbin, kenemi 1:8 Hemece 1:5
KaTblHacblHOaM acdanbTcbi3gaHabIpy NPOLECCi Xy3ere acagpbl.

'yapoHHaH acdanbTebi3gaHabIpy HOTUXKECIHAE LUMKI3aTTbIH WbIFbIMbI
26-90 apanbifbliHOa anbiHagbl. ['yopoHObl acdarnbTebi3gaHabipy MyHawm
eHOeYyaiH eKiHLWIinNik dopakumnanay agiciHe xartagbl.

EkiHwi opic GomblHWA nacTtaHfaH rygpoHAabl TEPMUSNbIK KOMMEH
MyHan any 3epTtenreH. XXymbicta KapaxaHbac KeHOPHbIHbIH, MyHanbIMEH
nacTaHfaH TonblpakTafbl ryaApoHAbl Ta3apTy MakcaTblHAA OHbl TEPMUASIBIK
XONMeH eHAen, CyWblKk ©HIM any >XymbIiCTapbl Xypridingi. MyHanumeH
nactaHfaH ToMblpakTbl Ta3apTy MakcaTblHOa TEPMUANbIK d4icneH eHaey
Mep3iMmai Typae XYMbIC iICTENTIH KOHObIPFbl4a OpbliHAANAaAbI.
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Benrini Bip Maccach! ernLweHin anbiHFaH NacTaHFaH ToMbIpak peakTopfa
XKYKTenin, newTi KpI3gblpy npoueci xyprisineai. lNpouecc 6apbicbiHAa
nacTaHfaH TOMbIPaKTbIH XX8He eHIMHIH, TeMnepaTypackl MeH BeniHreH cymblK
eHiMAepaiH Menwepnepi ernweHin oTbipbiagbl. [lpouecc peakTopaarbl
KanfaH WuKisaTTapablH, TeMnepaTypachl LLEKTI MaHre XXeTKeHAE Kbl3ablpyabl
TOKTaTadbl.

MyHanMeH nacTaHfaH TONbIPaKTbl Ta3apTy MakcaTblHOA TEPMUSASbIK
eHaey benme TemnepaTypacbiHaH 400°C-re geiniH GipkanbinTbl Kbi3Obipy
XafoanblHaa XKy3ere acblpbinagbl. Kel3gblpy XblngaMmabifbl MUHYTbIHA 6-4aH
16,7°C 6ongabl. MpouecTiH opTaLua y3akTbifbl 50 MUH.

3epTTey HoTwxenep 6OouMbiHWA ©ec Typni MyHaMMeH rnacTaHfaH
ToMblpak ynrinepi kapacTtblpbigbl. JlacTaywbl MyHaWablH, TOMNblpaKTafbl
yneci 10%, 15%, 20%, 25% xoHe 30% nanbi3gblk Menwepae 3epTrenai.
Ynrinep KypambiHAaFbl flacTayllbl MyHanablH TOMblpakTarbl yrieci apTKkaH
cavblH NambI3gblk Menwlepaeri anblHFaH CyMblK ©HIMHIH ecyi bankanagbl.
BipiHwi ynrige cymblk eHiM 9,02%, 2-wi ynri 13,21%, 3-wi ynrige 15,76%, 4-
wi ynrige 18,44%, 5-wi ynrige 25,25%. byn myHan eHimaepiHiH nanbi3ablk
MeJILLEpI XOFapnafaH calnblH, MaccacblK MeriLepi XXofFapfFbl KOPCETKILLKE ne
bonfaHablfbiH kepceTedi. beniHreH raz menwepi 1-wi ynrige 4,12%, 2-wi
ynri 4,4%, 3-wi ynrige 4,87%, 4-wi ynrige 5,28%, 5-wi ynrige 5,54%. AfHu,
Oyn xepae Oe rasabl eHimaep ynri KypamblHOafbl factaywbl MyHanabiH
TonblpakTarbl YNECiHiH apTybiHa 6annaHbICTbl ©CKEH.

Toxipnbe HaTmXenepiHe can, HEFYpPSibIM TOMblpakka TerifreH MyHau
Ken 6Gonca, COfypribIM Kern Merwepae CyMblK eHIM arblHFaHblH KepeMis.
CaHgbl manimeTTep OOWMbIHLWIA, CYMblIK ©HIM MeH rasgblH  Merwepi
BbacTtankblga ToMblpakTbl nactaylbl MyHanablH MesepiHEH Ken EKeHi
6arkanagbl (Mmbicanbl, 4,12%+9,02%>10%). OHblH cebebi, TonbipaKTbiH
KypamblHOa ©Te asfaraH Mernwlepze opraHukanblk Kocrnanap MeH cy
TepMuAnbIK eHaey 6apbiCbliHAA anblHFaH KOMIPCYTEK 8HIMAEPIHIH KypaMblHa
KocbInbIn KeTkeH. CymblK OHIMHIH, KypaMblHOa Aa CyAdblH asgaraH meswlepi
6ap.

3epTTey HaTWXKeCi MyHaWMeH JacTaHFaH TorMblpakTaH arnblHFaH
OipiHWINiK dpakums GipkanbinTbl NanbI3gblK Menwepae ekeHi bankanagbi.
Cebebi, 6bapnbifbl KapaxkaHbac KeHOPbIHbIHBIH MyHawbl, Maccacbl ap Typi
BGeniHreHMeH nambI3gblK yYneci ykcac bonbin keneqi.

Taxipnbe bapbicbiHaarbl KapakaHbac KeH OpHbIHbIH MyHanbl MEH KeH
OPHbIHbIH MYHaWbIMEH nacTaHfaH TOMblpakTaH ariblHFaH acdarbTEHHIH,
LanbIp MEH MangbliH NanbI3gblK yreci 1-kectene KepceTifnreH.

MyHangblH, KypambiHOa 6actankbl KemMipCcyTeKk MaKpOKOMMOHEHT-
TepiMeH kaTap, waublpnbl-acdanbTeHai 3atrap aga kesgeceni. MyHaoan
KOCbINnbICTap MyHanablH KypamMblHOa keH kenemae 6onagbl: 1-2%-aaH 40%-
Fa OeniH Kkeageceqi.
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KecTe-1. ActhanbTeHHiH, ManablH, XXeHe LWanblpAblH, Nanbl3gblk Yneci

KapakaHbac keH OpHblI AccanbTeH, % Mawn, % Wanblp, %
MyHawn 5,94 68,85 21,32
MyHalrMeH nacTaHfaH Tonblpak 0,2 87,92 10,29

LWanblpnbl-achanbTeHai  3aTTapdblH,  MenuwepiHe Kapau, ayblp
MYHanabl YL Heri3ri Tonka 6enyre 6onaabl: a3 wanblpbl MyHan - 5% Aenin;
LWanblprbl 5-15 % xoHe Xofapbl Wanblpibl — 15%-aaH Xofapbl.

100
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acdanbTeH Man Wwanblp

B Mynaii ® MyHalMeH JJacTaHFaH TOIBIPaK

CypeT-1. KapaxxaHbac KeHOpbIHaH anbiHFaH acanbTeHHIH,
LanbIp MEeH ManablH, Nanbi3gak yneci

KapaxaHbac keH OpblHaH anfaH HaTwkenep OoMblHWAa 1-cypeTTe
GenHeneHreHaen, acanbTeHae MyHanm LWbliFbiMbl 6%-Ke KyblkK, an
nactanfaH Tonbipak 0,2% Kypaca, man KypamblHOa MyHangblH LWbIFbIMbI
88%-re XyblK, NacTaHfaH Tonblpak 68,85 %, WanblipablH, KypaMmblHOa MyHaW
woirbiMbl 21,32% geniH, an nactanfaH Tonblpak 10,29% kypaTtbiHbl 6enrini
bonabl.

Kasipri kesge TonblpakTarbl TerifireH MyHauabl api kapan eHaey
TEXHONOrMACbl nepcnekTueTi 6onbin TabbinatbiHAbIKTAH, Oyn KyMmbiCTa
kapacTblpbiiraH KapaxaHbac KeH opblHaH anfaH HaTwkenep 6oKblHLWIA
nactaHfaH MyHanabl kanta eHaey macerneci Ae e3ekTi 6onbin Tabbinaabl.
3epTTey XyMbiCblHAA KapacTblpbliFaH apTypni menwepgeri KapaxaHbac
KEH OPbIHbIHAH anblHFaH MyHaWMEH nacTaHfaH TOMbIPAKTbIH, HEFYPbIbIM
ToMblpakka TerinreH MyHambl ken Gonca, CofyprbiM Ken menwepae Cymblk
eHiM anyfa 6onartblH aHblKkTanabl. MyHan TerinreH TonblipakTblH KypamMbliHAA
TEPMUANbIK KONMeH acdanbTeH, wWwanblp >aHe Man ©Gap ekeHairi
aHblKTanabl.
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4.18. 3arpsizHeHMe OKpyallLuen cpeabl
TAXeNbIMWU MeTannamum: o63sop

lWonnan HypnaHoBHa Ha3apkynoBa
poktop cunocodum (PhD). Kazaxckui HauMoHarbHbIA YHUBEPCUTET
nmeHn Anb-®apabu (r. Anmatbl, KazaxcTaH)
Ana ApceHoBHa TaxunbaeBa
MarunctpaHTKka 2 Kypca, cneuunansHoctn «6M072000 - Xumunyeckas
TEXHONOrMs HEOpPraHN4YeCcKknx BewecTsy. Kazaxckmi HaumMoHanbHbIN
yHuBepcuTeT nmeHn Anb-®apabu (r. Anmatel, KaszaxctaH)

AHHOMauus

B OdaHHOU cmambe Hamu paccMOmpeHbl OCHOBHbIE M0OX00bI 10 OrpPeodeseHUo
msixenblXx Memarssnoe U UX posnu 8 U3MeHeHue okpyxarowel cpedbl. OnpedeneHo
gaxxHocmb OesieHUs1 TM Ha moKcukaHmMbl U 3KOMOKCUKaHMbl U Hauboriee moKcU4YHbIMU
onpedesieHbl: pmymb, Cc8UHeY U KalOmul. YcmaHOo8/1eHbl OCHOBHbIE UCMOYHUKU
MeXxHO/102U4YHO20 U ecmecmeeHH020 8/IUSIHUSI Ha OKpyXarowyro cpedy. B Pecrybriuke
KaszaxcmaH OCHOBHbIMU UCMOYHUKaMu, KakKk U 6 Opyaux cmpaHax Sefsitomcs
MexHO2eHHble U3 Yucria CcmayuoHapHbIX rpednpusmul  fpPOMbILUIEHHOCMU;
asmomobuibHo20 mpaHcrnopm u mak Oanee. Ommedaemcs 3aepsi3HeHUe OKpyXarouwjel
cpedbl makum TM, kak: ceuHel, MeOb, OKCUO MeOU, MbIWbSIK, KAOMUU U pmymb, a makxe
rnonadaHue 8 PeKU YuHKa u MapaaHya.

Knrodeeble crioea: okpyxarwuwas cpeda, msikénble mMemarnsbl, OKCUKaHMbIl U
3KOMOKCUKaHMbI, MEXHO2EHHOCMb, 3KOJI02US.

Heavy Metal Environmental Pollution: Overview

Annotation

In this article, we examined the basic approaches for the determination of heavy
metals and their role in changing the environment. The importance of dividing HM into
toxicants and ecotoxicants was determined, and the most toxic ones were identified:
mercury, lead and cadmium. The main sources of technological and natural
environmental impact are identified. In the Republic of Kazakhstan, the main sources, as
in other countries, are technogenic from the number of stationary industrial enterprises;
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road transport and so on. Environmental pollution by such HMs as lead, copper, copper
oxide, arsenic, cadmium and mercury, as well as ingress of zinc and manganese into
rivers, is noted.

Key words: environment, heavy metals, oksikant and ecotoxicants,
technogenicity, ecology.

AYblp MeTarnnblK KopwaraH OpTaHbl KOpfay

AHHOMauyus

byn xymbicma ayblp memandapObl aHblKmayObiH Heai32i macifiOepiH XoHe
onapOdblIH KopwaraH opmaHbl e32epmyoeai periH KapacmbipOblK. Aybip MemarndapobiH
MOKcuKkaHmmap MeH 3KomokcukaHmmapra 6esy0iH MaHbI30bl/1bifbl aHbIKMarobl, an eH
yrbl 3ammap aHblKmarnobl: CbiHar, KOPfacbiH XXoHe KaoOMmul. TexHOMo2ussbIK XeHe
maburu opmara oecep emydiH Heeisei Ke3depi aHbikmanfaH. KasakcmaH
PecniybnukaceiHda, 6acka endepdezidel, Hezi3ai ke3dep cmayuoHapsibIK ©HePKaCinmiK
KacirnopbIHO0apObiH caHbIHaH MexHo2eHAIiK 60sbin mabbinadbl; asmomMobursib Kerliai XeHe
m.6. KopfracbIH, MbIC, MbIC OKCUOQi, MbIUWbSIK, KaOMUU XXOHe CbIHan CUsiKkmbl XUMUSIIbIK
3ammapobiH KopwaraH oOpmaHblH JsacmaHybl, COHbIMEH Kamap MbIpbi [1eH
MapaaHeumiH e3eHoepae KyUblrybl amar eminol.

TyliHOi ce3dep: KopwaraH opma, ayblp Memandap, OKCUKaHmM XXoHe
3KomMoKcukaHmmap, mexHo2eHOIK, 3KOf102Us.

3arpsisHeHne OKpyXarwLlen cpefbl NpeacTaBri eTCs 3KONOormyeckon
npobnemon M HaxoguTcs B MUpe OAHOM K3 rnobanbHbIX BOMPOCOB W
BblpaxkaeTcsl B BMAE 3a4ady, MNOCTABfIEHHbIX CaMUM 4Y€N0BEYECTBOM, Kak
pelleHne nocreacTsmin, B MNepByl oyepedb, MOJSIydeHHbIX OT pasBUTUA
UMBUN3ALUMOHHBIX  TEXHOMOrMn. 3a  TEXHOrEHHble  MOCneacTBus
pacnnadnBaeTCad B HaCTOsILlee BpeMsi BCe 4erioBeYecTBO, KOTOpble
BblpaXkaloTCcA B YyXyALEHWe 300poBbs, rMbenu npupoabl U yxygueHue
COCTOSIHMSI BCEX YPOBHEW OKpyxatwen cpegbl. MogobHO MUPOBbIM
OTMevaloTCsa dKonormyeckne npodbnemol n B KaszaxcrtaHe, rae OTHECEHbI K
OCHOBHbIM MpobriemMam 3arpsi3HEHUSA OKpYXXalollen cpeabl: 3arpsisHeHune
TSXKenbiMM  MeTannamu, paguoHyknuagamm n - gpyrumm  BpeLHbIMU
NpUMeCSMU, TaK Kak OTMeYatoTCA Criydan 3arpsisHEHUS BOAHbIX, 3eMeSTbHbIX
pecypcoB 1 BO3yxa pasfiMyHbiMU TshKenbiMu MeTannamu. M noatomy no-
NpexxHeMy 0Co60 BaXHbIM OCTAeTCs BOMPOC OTHOCUTENbHO peLleHus
3KOMOrnyeckmx npobrnemMm no CHUMXKEHUID BIUAHUSA TSHKENbIX METanmoB Ha
OKpY>KatoLLyto cpeay.

AHannia nuTepatypHoro o63opa HanpaBneH Ha  packpbiTve
OCODEHHOCTEN TSXKENbIX METASINOB N YCTAHOBMNEHUS YPOBHS UX BIIUSHUSA Ha
oKpyxatwLy cpeny. B pasnuuHbix paboTax, npuknagHbiX U Hay4HbIX,
TpakTyeTCsa MOHATME TSXKENbLIX MeTasnnoB, Ucxoas U3 OTMeYeHHOU Bbllle
npobnemsbl, no-pasHomy. O.E. 3anuesa oTMeyaeT, YTo TSXKenble MeTannbl
(panee aBTOp MOXET NPUMeEHATb N abbpesuatypy TM), npencrasnsioT
cobon oBLIMPHYIO TPynny BELECTB, 3arpA3HSAIOLLNX OKPYXKatoLLyo cpeay, B
KOTOPOM WCMOSb3YIOTCA B KadecTBe MokasaTtenen npuHaaiiexXHoCcTn
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pasnuyHble XapakTEPUCTUKK, TakKMe Kak. MNOTHOCTb, aTOMHasa Macca,
TOKCMYHOCTb, YPOBEHb BOBMIEYEHHOCTU B TEXHOSIOMMYECKME U NPUPOLHbIE,
pacnpoCcTpaHEHHOCTbL B NpupogHon cpede wn gpyrue. oo onpeneneHue
TSOKENbIX METansioB B HEKOTOPbIX Crny4vyasaX OTHECEHbl XUMUYECKMNE
3M1IEMEHTbI, MPUHaANeXawme K Xpynkum metannam, Takme Kak BUCMYT Unn K
rpynne MeTannovaoB, TakMX KakK MblwbsAK. OTHOCUTENBHO BOMNPOCOB
9KOSTIOMMYECKOro MOHUTOPUHIa U NpobremM 3arpsi3HEHUS OKpYXKatoLLlen
npupoaHon cpeabl O.E. 3anueBa npeapnaraeT OTHECTU K  TAXKENbIM
meTannam 6onee 40 mertannoB ¢ aTOMHOM Maccon 6one 50 aTOMHbIX
eavHul, ucxoaoa ma npeanoxeHHon .. MenpgeneeBbiM nepnoguyveckou
cuctemsl: V - Banagun, Cr, Mn - Mapraneu, Fe - )Keneso, Co - KobanbT, Ni
- Hukenb, Cu - Meab, Zn - LUnHk, Mo - MonubaeH, Cd - Kagmun, Sn - Onoso,
Hg - PtyTb, Pb - CBuHew, Bi - Bucmyt n gpyrue [1].

M.A. Puw, A.Il. AsubH, JI.C. CrtpoukoBa, A.A. >KaBopoHKOB
CCbIfTalOTCA Ha Knaccuyeckue uccnenoBaHus, nposeeHHble B 1979 rogy
TakMMm YydeHbiM, Kak FO.A. M3paanb, KOTOpbIA MNOKasbliBaeT, YTO HYXHO
OTHECTU K NEepeYHI0 XMMUYECKMX BELLECTB, B pasferne Tsxernble MmeTannbl
noanexaiiunx onpegenexunto, B bnocepax n nHblx NPMpoaHbIX cpeaax, npu
onpegeneHnn Ha (POHOBbLIX CTaHumsAx, cregywwme: Pb - CeuHeu, Hg -
PTtytb, Cd - Kagmunn, As - Mbiwbsk [2].

Mo peweHnto Lleneson rpynnbl paboTtatowen nog arngon EQK OOH
Nno BbIOpocaM TSXKenbIX METanoB U 3aHMMAaoLWENCa aHann3om, n cbopom
NHOpMaLINKM O 3arpAa3HEHNE OKPYXKatoLW M cpeabl B €BPONENCKUX CTpaHax,
OTHOCSAT K TSXKENbIM MeTarnnam TOMNbKO LMHK, MbILbSK, PTYTb U CENeH [3, C.
10-19].

KO.B. AnekceeB B CBOUX nccregoBanmsax o TM B noyBax n pacTeHusix
cCblflaeTca Ha onpegeneHne H. Penmepca, 4TO HyXHO OTOeNUTb OT
TSOKEnbIX MeTannoB peakne u OnaropogHble MeTanfbl, M OCTakTCs
BpeaHbIMU ONA OKpyxatowen cpenbl Tonbko criegyowwme: Ni, Pb, Sn, Cd,
Co, Sb, Bi, Cu, Zn, Hg. CornacHo knaccudgpukauun, H. Penmepca,
coenaHHon B 1992 rogy cnepyet cuutatb TM meTtannbl, B KOTOpPbIX
oTMeyvaeTcs NNoTHocTkb 6onee 5 ricv® [4].

Henarca Taxenble MeTansbl Ha ABe rpynnbl: TOKCUKaHTLI, MeTansbl,
KOTOpble OKasblBalOT BpeaHOEe BO3AEWUCTBME Ha OKpYXatloLlyr cpeay;
9KOTOKCUKaHTbI, MeTansibl, HeraTMBHO BO34EWCTBYKOLME HaA OTAESIbHble
OpraHM3amMbl M B LENOM Ha 3kocuctemy. BbloeneHa cpean meTtansioB-
TOKCMKAQHTOB  crneumanuctamMm nNo  OXpaHe  OKpyxawwen cpenbl
npuoputeTHaa rpynna. B 3Ty rpynny OTHOCAT cneaywwme MeTansbl:
KagMumn, Medb, MbllWbSIK, HUKEMb, PTYTb, CBUHEL, LUMHK N XPOM, TaK Kak OHMU
npusHaHbl 6onee onacHbIMM OTHOCUTENbHO 300POBbs 4YerioBeka W
PasnnyHbIX XUBOTHbIX. 13 gaHHOM rpynnbl 6onee TOKCUYHbIMU NPU3HaHbI
Takme TM, kak pTyTb, CBMHeEL, U KagMui. [5, c. 11-14].

OCHOBHbIMM MCTOYHMKaMKM nonagaHms TM B OKpyxaroLwyk cpeny
ABNATCA YCNOBUS, CBA3aHHbIE C AEATENTbHOCTLIO YeNTOBEKa U TEXHOTEHHbIe
NCTOYHMKN. OCHOBHbLIMU NPU3HAHDI:
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- BCEe OTpacsiv NpPOMbILLIIEHHOCTH;

- aBTOMOOMNbHbLIN TPAHCMOPT;

- 9JIEKTPOIHEPreTUYECKMNE NMPEaNPUATUSA U KOTENbHbIE,

- MycopocxKuratoLwme npeanpusaTna u yCcTaHOBKY;

- CeNbCKOX03AMCTBEHHAdA oTpacsib [0].

N3 oTpacnen NpoMbILLIIEHHOCTU, B HAMOOMbLLEN CTENEHU 3arpsasHsLoT
TM oKkpyxalowy cpegy: uUBeTHass M 4YepHad MeTannyprus, Aodblya
yrrneBoopoaos, yrns, ropHo-oboraTuTenbHble npeanpuaTus,
KepaMmndeckoe, CTEKOSbHOE, 3NeKTPOTEXHMYECKOe NPOM3BOACTBO U Apyrve
[7, c. 33-36]. Hanpumep, cBMHeL BblAENSOT NpeanpuatTmsa nponssoasiume
aKKyMYIATOPbI, MEOVULIMHCKON TEXHUKKN, OBONOYKM 3neKTpuyYecknx kabenen,
ONTMYECKOro CTeKna, XpycTansd, Kpacok, pasfuMyHbiXx crnnaesoB v ap. B
CENbCKOXO3ANCTBEHHOM MNPOU3BOACTBE CBSI3aHO 3arpsAi3HEHne MNouBbI
TSXKENbIMM MeTannamu, npyv MCnosib30BaHUM NecTUungoB U yaobpeHun.
Bonee nonosuHbl TM BbigeENAT B aTMocepy TpaHcnopT. [pun cxuraHum
Mycopa OTMeyvaeTcs nornagaHve B aTMocepy Takux TsKenbiX MeTasinos,
KaK: CBUHeL, pTyTb, KagmMuin, Xxpom u apyrue [8]. OTmevaeTca npucyTcTene B
OKpyXalLen cpede MHOro TsKeNnbIX MeTansioB O0COBEHHO B KPYMHbIX
ropogax, roe pasBMBaeTCs MHOronpouibHasi MPOMbILLIEHHOCTb, B HUX
XapakTepHo 0Obl4HO B OKpyXalLlen cpege NpUcyTCcTBME HEe OTAENbHOro
3arpsA3HUTENa U3 Cnucka TSHKENbIX MEeTansnioB, a UX KOMOMHMpOBaHHOE
Hanuune nx BINSIHNE Ha XXMBOW opraHmsam [9].

AHann3 BbIOPOCOB B OKpYyXaloLwyto cpeay, Ha 6ase HaunoHarnbHOro
otyeta PK, nokasan, 4yto B KasaxctaHe oTmevalwTca crnyydyanm ee
3arpsisHeHnss TM B OCHOBHOM OT TEXHOrE€HHbIX MCTOYHMKOB. B Tabnuue 1
nokasaHbl pe3ynbTaTthl BbiopocoB TM B aTMOCKEpPHbIN BO34YX, NOSyYEHHbIE
OT CTaUMOHAPHbIX NCTOYHMKOB, B OCHOBHOM NPOWN3BOACTBEHHbIX.

Tabnuua 1. AHanu3 BbiGpocoB TM B aTMOCMEPHbIN BO34YyX OT CTaLMOHAPHbIX
ncto4vHmnkoB 3a 2012 -2018 rogbl, B 1 000 T/roa.

HaumeHoBaHne | 2012 2013 2014 2015 2016 2017 2018
CsuHel, 542,0 572,4 699,4 636,3 2245 254.,8 241,5
Megpb 248,8 165,9 162,6 2545 217,7 -

Okcng meam - - - - - 32,9 32,3
MblLbAK 101,3 121,8 87,7 40,5 13,4 7,9 41,6
Kagmunmn 1,2 1,3 1,2 1,2 1,3 6,5 0,9

PTyTb 0,2 0,2 0,2 0,2 0,5 0,3 0,18

lMpumeyaHue: cocTaBneHo CornacHo UCTOYHMKY [10].

,D,aHHbIe nokasaTtesnm B AMHaMUKe OTpaXXeHbl Ha PUCYHKe 1.
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PucyHok 1 - lnHamuka Bei6pocos TM B aTMOCepPHbIN BO3ayX OT CTauUOHapPHbIX
nctodHukos 3a 2012 -2018 roabl [10]

Ncxopga u3 aTux faHHbiX Haubonee konuyectBa OTMeYaeTcss B
aTmocdepe — cBUHLA, Npm 3ToM ero konndectso ¢ 2015 roga 3HauynTenbHO
CHWXaeTcs, Npu He3HaynTerbHOM pocte B 2017 rogy, MHOrMo Mbllbsika w
mMean (KOTOpou paHee He OTMeyvariocb), HaMMeHbLlee KagMusa N pTyTun (B
2018 rogy oTmMeyaeTcs pocT PTyTH).

OTmevatoTcs BbIBpOCHI TSKEMbIX METanNoB 1 B BOAHOE NMPOCTPaHCTBO
PK, Tak B 2018 roagy Obinn oTMeyeHbl cneayowme crydyam copoca TsKenblx
meTannoB B BocTouyHo-KaszaxcTtaHckon 06nacTu, kak oTpaxeHo B Tabnuue
2.

Tabnuua 2 - AHann3 BbibpocoB TM B BO4OEMbI OT CTaLMOHAPHbLIX UCTOYHUKOB 3a
2012 -2018 rogwbl, B 1 000 T/ rog.

HanmeHoBaHune BogHoro oovekra, Kon-Bo cnyyaes HanmeHoBaHune
obnacTb, NYHKT HabngeHns B3 3arpsi3HAOLMX BELLIECTB

peka bpekca, LnHk

12 B3
BocTo4yHo-KasaxcTtaHckas obnacTtb MapraHey,
peka Tuxas, LnHk

10 B3
BocTtoyHo-KaszaxctaHckas obnactb MapraHey,
peka Ynooum, 19 B3, LinHk
BocTtoyHo-KaszaxctaHckas obnactb 3 OB3 MapraHey,
peka MnyboyaHka, 14 B3, LinHk (2+)
BocToyHo-KasaxcTaHckasa obnactb 1 9B3 Mapraxeu (2+)
peka KpacHosipka, 13 B3, LinHk (2+)
BocToyHo-KasaxcTaHckasa obnactb 1 9B3 Mapraxeu (2+)

[MpnmeyaHue: cocTaBneHo CornacHo UCTOYHUKY [11].

Mcxoas u3 aToro, oTMevaeTcs, YTO OCHOBHbIMU 3arpsi3HUTENAMU peK
ABNSAETCA UMHK U MapraHeu, oT MeTannyprmyecknx komobmHatos BocTouHoro
KasaxcTtaHa.

Takum obpas3omMm, Hamu B Xo[e aHanmsa nutepaTypHoro o63opa
pacKpbITbl OCOBEHHOCTU TSXKESbIX MEeTannoB U CTeneHb UX BNUSHUA Ha
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oKpyxawLy cpegy. K TskenbiM mMeTannamMm OTHOCATCA MO MHEHUIO
GonblIMHCTBA wUccregoBaTtenen: pTyTb, MeAdb, UMHK, HWUKENb, KagMuw,
kobanbT, 05I0BO, BUCMYC, PTYTb, CypbMa 1 onioBo. TM npu nonagaHuun B B
N30bITOYHOM KONMYECTBE Ha OOBLEKTbI OKpYyXXatoLwen cpeabl NPOosABNAKTCA
KaKk TOKCWUKaHTbl (OKa3blBalOT BpeaHOE BO3AEWCTBME) U OKOTOKCUMKAHTHI
(HeraTMBHO BO34ENCTBYIOT Ha OTAEfNbHble OpraHM3mMbl U B LENOM Ha
akocuctemy). Hambonee TOKCMYHbIMM OMNpeaeneHbl: PTyTb, CBUHEL WU
KagaMUN.

B Pecnybnuke KazaxcTtaH OCHOBHbIMW UCTOYHUKaAMW, Kak U B OPYrnx
CTpaHax $BMSAKTCA: BCE OTpacnu MNPOMbILIIEHHOCTN, aBTOMOOUMBbHbLIN
TPaAHCNOPT;  ONIEKTPOIHEPreTU4eckne npeanpuaTma  Uu  KOTEfbHbIE,
MyCOpOCXKUrarowmne npeanpusaTma U yCTaHOBKU, U CENbCKOXO3SNCTBEHHAM
oTpacnb. OTMevaeTca 3arpsi3HEHWE OKpyXxarowen cpedbl Takmm TM, kak:
CBUHeL, Medb, OKCUA Meaun, MbILbSK, KaOMUN N PTYTb, a TakkKe nonagaHue
B pekn BocTtouHoro KaszaxctaHa uuHka n mapraHua.
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4.19. TWWO KeHiwiHAeri KYKipTTi awWbIK
TYpAe caKkTayAblH OpraHu3mre 3usiHbl

MNynwat FabuTtkbi3bl XKymatoBa
X. locmyxame[ioB aTblHOarbl ATbipay MeEMEKETTIK YHUBEPCUTETIHIH
ara okbITywbIcbl (KaszakcTtaH, ATbipay K.)

U-600 KOHAOBIPFLICBIHBIH, XXYMbICbl Ke3iHOe 3usHabl 3aTTapablH
yrbIMAbIK eMec BeniHeTiH ke3aepi bonbin MbiHanap Tabbinaabl:

- ®naHuTbl KOCbIHAbINAP, Kagaranay apmaTypachl apKbiSibl aFbliHOAP;

- CyMbIK KYKIPT onepauuanapbl KesiHaeri kaptanap MeH TeMIipXOor
LUucTepHanapbl.

KykipTTi cakTay anaHblHaH atMocdepara 6eniHeTiH Herisri nacTtayLubl
3aT — KyKipTTi cyTek 6onbin Tabbinagbl. TWO ywiH atmocdepanarbl
KanablKTapabl TOMeHOEeTy Lwaparnapbl:

1) kebiKTi WaHChI3aaHabIPY XYMECIHIH, KYPbIfFbIChI;

2) CyMbIK KYKIpTTEH KYKIpTTi cyTek OyblH aynay YLiH CyMblK KYKIipTTi
rasgiaHcbl3gaHabIpy XKYMECIHIH, KyPbInfFbIChl;

3) kanabiktapabl 100%-Fa KeMITETIH, €Ki MexaHuKanblKk HacocTapabl
nanganady,

4) apmatypanapgbl awblk ThifbIHAAPMEH Xaby;

5) knanaHgapga rpaduTTi ThifbI3AblKTapabl Nanganaxy;

6) rasgbl aHbIKTAaWTbIH ONEKTPOHAbLl XyWenepai nanganaHyMmeH
rasgaHy geHremnin 6akbinay.

KykipTTi 6noktapabl KanbinTacTblpy TEXHOMOMMACLIHA COMKEC, KYKIPTTI
cakTay XeHe OHbl opHaracTblpy anaHgapbiHOa TEXHUKanbIK canarsibl XXaHe
ac cynapsbl KongaHblnmManapl.

KbinablH Cyblk MesringepiHae CywblK KYKIpTTi TacbiMangay YLiH
(kaTbin KanmayblH anabliH-any YLiH) Xblaynsonsaumacbl 6ap Kyobipnapabl
kongaHagbl. OcbliHaan Kybblpnapfsa cyablH aknaybl YLiH Ccyabl ©TKi30enTiH,
NonMaTUNEH mMaTepuanbiHaH XacanbiHFaH kabaT opHanacTbipbinagbl. byn
NoNMMaTUNeHai KabaTTbIH eHi 7 M.

Ocbl yyackeqeri rpyHTTbl CynapAblH, KbILWKbINAbl KyWiH 6akbiiay yLiH
ynrinepai TaHaay YwiH cKkBaknHanap »abablKTblipblniFaH. KykipTTi kypamgac
3atTapablH WamMagaH Tbic apTybl XafgansiHaa TLLUO-ga koceiMLwa Tacingep
MeH wWapanap kabbingaHagbl. »KaHOblpnbl cynapAblH, GynaHybliHaH KewiH
aynaHFaH KykipTTi waH cykabbingafbill  apHambl  Kypblnfbliapra
XWHaKTanagbl, 6yn Kypbiffbiiap nNoNUMaTUMNEHAi KanwblkTapaaH Kypanagbl
XaHe onapAabl KanablKkTap XuHanaTtblH NofIMroHgapra TacbiMangadagabl [1].

KyKipTTi awblk Typae cakraygblH KopliaraH opTa KOMMOHEHTTepiHe
acep eTeTiH Heriari pakTopnapbl MbiHanap 60nybl MyMKIH:

KyKkipTTi kapTanapgaH kKangblkTbl rasgapgbl (KyKipT cyTerici Hemece
KYKIpT gnokcnai) nakrelpy. byn npouecc, TEXHONMOrNANbIK KYKIPTTi, KYKIPTTI
CyTeriHi ayamMeH KpbllWKbINAaHOablpy apKbliibl anaTblHAbIKTaH opHbl Oap,
COHAbIKTaH KYKIPTTi CyTeK epiTifireH KyKipTTe CyTeriHiH, XapTtbiian cynbpunai
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TypiHAE yHeMi KaTbicagbl. COHbIMEH KaTap KYKIPT AWMOKCMAIHAEr KYKIpTTiH
KanablKTbl KypaMbl 4a eckepineai.

KykipTTi KapTanapaarbl aneMmeHTapnbl KyKipTTiH, cybnmumauunsicel xaHe
lWwanablkansinTacybl. Cybnumaumanbsl  KykipT OenwekTi Typae KykipT
AnokcuaiHe OeniH KblWKbIIAaHybl MYMKiIH, arn OHbIH eKiHWwi Geniri »Xyka
avucnepni waHabl, COHbIMEH KaTap, XengeTy KesdiHAe Xyka aucnepni waH
TY3inyi Ae MyMKiH, Of nepcoHan AeHcaynbifbiHa 3UAHObI 8cep eTeni. backa
XafblHaH Kapacak, KYKipTTi wWaH Tonblpakka TycCin, COHbIH cangapblHaH
FPYHTTbl CyrfapblHblH,  KbILWKbINABIFBI/CINTININH - e3repicke  yliblpaTadbl.
oaebunet kesgepiHeH, XbinblHa xepaiH 60-90kr rektapblHa eciMaikTepaiH,
©CiMi blknan eTyi MyMKiH ekeHi 6enrini.

KYKIpTTiH, MWKPOOMOMOrNAnbIK  KblWKbIIAaHYbl, Of  >KayblH-LUALbIH
aCepiHeH KbIWKbIIAbl cynapablH eneyni KenemiH kKanbinTacTeblpa anagbl.
KyKipTTi kKapTanapgaH ayblH-LUallblHAbl XXUHAYAbIH, OYPbIC XYWUeCi KesiHae
KOpLLafFaH opTafa Tepic acepi MMHUMangbl 6onaabl

XuMnAnblK foinbiMaap MHCTUTYTbl (XF) 3epTTeynepiMeH, KyKipTTi
cyteri TWO-HbIH TexHuKanblk opTacblHAa XemocopbTarnfaH >KoHe
NONUKYKIPTTI cyTek TypiHOe 6onaTtbiHblH OpHaTkaH. 1 KecTede KyKipTTi
KapTanapaaH 6eniHeTiH KYKIpTTi CyTeKTiH, opTakyHAiK ecebi kepceTinreH.

1-Kecte. 1 MunnmnoH T ecenTereHgeri KykipTTi kapTtanapgaH 6erniHeTiH KyKipTTi
CyTeri kKangblKTapblHbIH OpTakyHAiK 6aranaysbl

N - . 1 MUNIINOH T.
KykipTTi Kbin iwingeri KVKIDTKE 1 MUNANOH T.
KykipTTi caktay CYTEKTiH GeniHreH KF/)vaﬁ'lblHa KYKipTKe KI/KyH
Mep3iMi, Xbln GarananfaH KYKIPTTI CyTex, 6erikren opTa KyHAiK
Kypambl, Mr/Kr Mr/Kr KYKIDTTi CyTeK KangblK

0 15,0 - - -

1 14,0 1,0 1000 2,7

2 13,2 0,8 800 2,2

3 12,4 0,8 800 2,2

4 11,7 0,7 700 1,9

5 11,0 0,7 700 1,9

6 10,3 0,7 700 1,9

7 9,7 0,6 600 1,6

8 9,1 0,6 600 1,6

9 8,5 0,6 600 1,6

10 8,0 0,5 500 1,4

OcbifaH opaun, TWO «kykipTTi KapTanapblHOafbl KYKipTTi CyTeriHiH
GafanaHfaH opTa KyHAIK Kanablfbl awblK TypAe cakranaTtblH KYKipTTiH 6ip
MWUIJIIMOH TOHHAcbliHaH 3kr aptnamgbl. AnbiHFaH XFUW  manimeTTepi
OpTaxXbiNAblK KOPCETKILWTEH ecenTeniHreH, oprtawa KyH4ik 6onbin
Tabbinagbl, COHAbLIKTAH XbIf1 yakbITblHa Toyenai KyKipTTi cyTeriHiH 6eniHyiH
GaranaraH Kesae a3 Mep3iMiHae opTakyHAK Kanablk XKofapbl bonagbl.

TeHrna KyKipTi ynrinepinae mepkanTtaH KypambiHa aHann3 Xyprisy yLiH
XUMUASbIK FbINbIM MHCTUTYTbIHAA eKi Tacin konaaHbinFaH — FTOCT 22387.2-
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97 6oubiHWa rasgbl  xpomato-macc-cnektpomeTpust  (MX-MC)  xsHe
cnekTpodoTomeTpus. byn Tacinaepaid cesimtanabinblk weri 5 mkr/kr X-
MC yLWiH, XaHe 25 MKr/Kr cnekTpooTOMETPUANbIK TACIN YLLUIH.

Xumusanolk £oiriblM MHCTUTYTBl MeH M.B. JlomoHocoB atbiHaarsl MMY
XUMUSNbIK doakynbTeTiHiH AHanuTukanblk OpTanblfblHbIH XKYPridreH aHanms
manimeTTepi 6onbiHWwa TWO kyKipTTi kKapTanapbliHAafbl KYKIPT yArinepiHae
MepkanTaH 6ankanmaraH efi. KykipTTi kKapTanapgblH )Kofapbl kabaTTapblHaH
anblHFaH KYKIpT ynrinepiHae ge mepkanTtaH Kypamaapbl ankbiHOanmaraH.

OcbifaH opan, OnokTapga KyKipTTi  awblk  Typae  cakray
MepKanTaHdapablH KanbintTacyblHa akenea,.

KykipTTi KapTanapblHaH aTmocdoepara KYKIpTTiH 3MUCCUANAHYbl €Ki
XongapbiIMeH Xypedi: LWaHHblH,  GeniHyi meH cybnumauma.  10MKm
MerwepiHaeri WwaH-To3aHdap KyKipTTi kapTanapdblH >Xofapbl 6eTiHeH
ypineni >xaHe xep OeTiHe Te3 Tyceni. AnbbepTta KykKipTiH 3epTTeynepi
XeHiHaeri HCTUTYT MoanimeTTepi 6GoMbiHWA MyHAAW KYKIPTTi LWaHHbIH
Tapany wekapacbl 200-300 m. 2 MKM MernuwepiHaeri waH-To3aH oHAaaraH
KnriomeTpnepre Tapanybl MYMKIH.

S8 monekynachbl TypiHgeri cybnumaumanel KyKipT ayaga 6onaabl xxeHe
©3iH ra3 TypiHge ce3iHyi MyMKiH, 0N aya afblHbIMEH BipHeLLe KallbIKTbIKTapFa
Tapanagbl. Ayagafbl CyonumMmaumnsanbIk KYKIpT KbllKblngaHy npoueciHe oHam
Tyceni XXaHe COHbIH cangapblHaH KYKIpT ANOKCUAIH Kypaabl.

XU xummnanblk aHanna KemeriMeH KyKipTTi WwaH-To3aHabl «Ayagarbl
KYKIPTTI dpoTOMeTpuKarnblK ToCiIAepMeEH aHblKTayfa» CoMKec auKblHOaraH
eni [2].

AngblH-ana 3epTTey XyMbicTapbiMeH kepceTinreHaen, TLUO kykipTTi
KapTanapblHaH KyKipTTi WaHHbIH GeniHyi XbifblHA wWaMamMeH 4 TOHHaHbI
Kypanabl. KykipTTi KapTanapablH ecy KapkblHbIMEH LWaHHbIH 6eniHyi Ae apTa
Tyceadi. KykipTTi kapTanap KoHaeHcauusinaHbaraH KykipTke kapafaHga
LWaHHbIH Ken mernwepiH 6enyi MyMkiH. COHbIMEH KaTap, KYKIpTTi kapTanap
apacblHOa opHarnackaH Xep ydackenepi KyKipTTi LWaH-TO3aHHbIH, eKiHLLU
TybIHAbI Ke3aepi 60nybl MyMKiH.

KykipT cybnmmaumsicbl fa KyKipTTi KapTaHblH KopluaFaH opTara
acepiHiH 6ipi 6onbin Tabbinagbl. Cybnumaums npoueci ASRL >kakchbl
3epTrenreH bonatbliH. MyHOa aSKcnepuMeHTTep 6 aunablH iWwiHAe YHeMi
XyprisinreH 6onatblH. TemnepaTtypaHblH apTybiMeH Oipre, cybnumaung
npoueci ge apTaTtbiHbl ankbiHganabl (2-Kecre).

2-Kecte. bnokTap TemnepartypacblHa Tayengi KyKipT cybnvmaumscol

TemnepaTtypa, C Menwepneme, Mm Canmak LblfblHbI, XblNblHA /M2
30 117*116*46 0+/-?27?*
50 116*116*41 10+/-2
70 115*115*41 115+/-2
90 116*115*43 960+/-?7?*
XFU xoeHe ASRL manimeTTepi 6ombiHWa KyKIipT CybnmaumnsacsiHbiH Xolngamabifs! (1.
Knapk)
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Temnepatypa, C Menwepneme, Mm Canmak WbIfbIHbI, XbiNbliHA /M2
XFU manimeTTepi
OonbiHLWa
cybnumaums ecebiHeH
canmac LbIfbIHbI

(>kblnblHa r/M?)

. Knapk manimeTtTepi 6ombiHLWAa
cybnumaums ecebiHeH canmak
LUBIFbIHBI (XKbINbIHA [/M?)

Temnepatypa, C

50 8+/-2 10+/-2
70 105+/-5 115+/-2
90 - 960+/-?7?*

Ocbinanwa, rasgaHablpbiiFaH CyMbIK KYKIPTTI BrioKTapFa KyFaH Kkesae
H.S moni 17-18 nambidfa kemugi, KyKipT guokcmai 6arnkanmanmgbl, 6ipak
wamameH 0,2 monb nambi3ga 6eniHeTiH H2S SO»-re anHanasbl.

OcblifaH opan, 3KCnepuMeHT ManimMeTTepiH eckepe oTbipbIn, H2S xeHe
SO: 6eniHyi H2S amuccnackiHbiH, apTyblHa akeneai. KykipTTi 6nokrapaarbl
apTypni KawblkTblikTa H2S xeHe SO rasgapbiHbIH - KOHUEHTPaUUACHI
aHbIKTarnfaH:

- 10 meTpaeri H2S=48,9 ppvb, an SO2=94,2 ppvb

- 500 meTppaeri H.S=0,0333 ppvb, an SO»=0,0642 ppvb

3-kectege ©Oip KyH iwiHaeri KykipTTi Onok KabaTtTtapbiHOafbl
TemMnepaTtypaHbl aHbIKTay XXeHiHaeri ManiMeTTep KkepceTinreH. Eneyni maHre
KYHHIH TaHepTeHri carat 11-g0eH 2-cafaTtka OeuiHri Mep3siMmi neneHeni, ocol
YW cafaT apanbifblHOa ayaga KyKipTTiH Makcumangbl cybnmmaunacsl
Xypeai. CoHbIMEH KaTap, Xblnablk MOHAEP aHblKTanfaH eai: XblngblH 6 an
iwiHaoe Temnepartypa 30C-TaH apTnangbl, an KanfaH yakblITTapblHOa XayblH-
LWaLLbIH MEH YaKbITKa YIIKeH Toeyenainik 6ankanagbl. 4-KykipTTi 6nokrap yLuiH
anblHFaH ManiMeTTepai navganadbin, 1 >kbinablH iwiHae 0,00027-geH
0,00042% canmak WblIfbiHbl TipkenreH [3].

3-Kecte. briokTapablH Xofapbl kabaTTapbliHOaFbl TeMnepaTypaHblH e3repictepi

YakbIT ¥3aKTblnblfbl (Carar) Temnepatypa (C)
18,00-6,00 12 30 Hemece oaH TeMeH
6,00-9,00 3 50
9,00-11,00 2 70

11,00-14,00 3 90
14,00-16,00 2 70
16,00-18,00 2 50

4-Kecte. XFU manimetTepi 6ombiHwa TLIO-H KyKipTTi KapTanapbiH4afbl KyKipT
cybnmmaumscel

BrokTel cakTay
. : KbinbiHa xannbl
. KesiHgeri cybnmma-
KapTa | ¥3blHabIfbl, | EHi, | AygaHsl, o cybnumaumsanbik
L 5 UMANbIK KYKIPTTIH, :
HeMIpi M M M KYKIpT Kangpblifbl,
canmarbl, XblfblHa
e T/XKbIN
2 227 105 | 23835 11,25 0,269
4 237 110 | 26070 11,25 0,294
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BrokTbl cakray X
) ) bifibIHA Xannbl
, kesiHgeri cybnuma-
KapTta | ¥3blHAObIfbl, | EHI, | AyaaHbl, N cybnmmaunanbik
L 5 LMANbIK KYKIPTTIH, .
HeMIpi M M M KYKIpT Kangplifbl,
canmarbl, XblSblHA
5 THKbIN
r/'m
5 237 110 | 26 070 0 0
6 351 110 | 38610 11,25 0,435
7 425 310 | 131 750 11,25 1,483
8 425 310 | 131 750 11,25 1,483
9 504 281 | 141 624 11,25 1,594
bapnbifbl: 352 015 5,558

OcbifaH  opan, TWO-H KykipTTi  KapTanapbiHAafbl  KyKipT
cybnnmaumackiHbiH ecebi 6omblHLLA 0N XbifbiHA 5,6 TOHHAHbI Kypanabl.

Tekcepy XKypridy YLUiH KyKipTTiH alwblk 6510KTa cakTanyblHblH KopLlaFaH
opTara biknanblH 6aranaygblH, 6ipkatap xxongapbl kapanfaH: KyKipTTiH KyKipT
KbILLKbITbI Nangda 6ona oTblpbin, MUKPOOUOSOrUANbIK KblLWKbINgaHybl, OHAa
TyHBanap biknanblHaH KbIWKbIN cynap nanga 6onagel; kKapananbiM KYKIPTTiH
KYKIipT ©OnoktapblHaH cybnumauusanaHybl >X8HEe >XenMeH YLYbl; KYKIipT
KapTanapblHaH KeMipcyTeri Hemece KYKIpT KOCTOTbIfbl rasgapblHbIH, YLIYbI;
KYKIPTTIH kapTa 6eTiHOe XaTbin  CbIPTKbl  dakTopnap ocepiHeH
KbILLKbITAAHYbI.

KykipT kapTanapblHblH YCTiHr 6eTiHaeri ynrinepiHae mepkantaHgap
KepiHic 6epe KoWMaraH, AereHMeH KyKipT KapTacblHaH KyKIipTCyTeriHiH,
GeniHyi, KyKipTTi cakTay ayaaHblHbIH, METPONOrusAnbIK Xardanbl TEOPUSbIK
TYpFblaaH Kypaeni agoumpni KyKipTCyTeriHiH KanbinTacyblHa aKern COKTbipaabl,
atan  anTkaHaa, «TeHrmswesponny  XKLWUC-HeH  aTtmocdeparnbik
BGaccenHreTacTanbin OTbIpFaH nacraybl 3atTap KypambliHAA
MepKanTaHZap, KYKIpTCyTeri, KeMipTeKTi KyKIpTTOTbIFbl Ke3geceni. KykipTTi
KapTanapga ekiHwi peT nanga ©Gonbin OTbipFaH MepkanTaHgapablH
KbILLKbITAAHY npoueci onapgaH 6actan navga 6onybiMeH canbiCTbipFaHia
eki ece Te3 Oonagbl, COHAbIKTAH oOnap KyKIipT KapTanapbliHOa >XWUHamMbIM
Xatnangbl [5].

TekcepinreH ynrinepae KyKipT KblWKbIbl KypaMblHbiH Kebeto (akTici
KYKIpTTi cakTay KesiHae OHblH MUKPOBMONOrnAsbIK KbILWKbINAaHYbIHA KOCKaH
yneciH 6aunkatagbl. Aca y3ak YakblT cakTanMaraHiblKTaH, KapTajaH
anblHFaH TeHrn3 KyKipTiHiH KypaMblHOafbl KbILKbIN OHWAa ken 6onmangbi,
canmarbiHa kapan 0,001% ken emec, an 10 XblngaH apTblk cakrasnfaH
KapTanapga onap canmarbiHa kapan 0,025 % Kkypawnabl, siFHU KYKIPT
KbILLKbIbI 25 ecere apTblk 6onaabl. KapananbiM KyKipTTi KYKIpT KapTacbiHaH
aTMocdepara Xibepy aMUCCUsICBbIHA KYprisinreH waH 6eny >kaHe
cybnumaumsara KaTbICTbl TEKCEpPY KOpbITbiHAbICHI GoKbiHWwa, MOK MaHIiHIH
HOpMadaH apTblk 6onFaHbl bankanagpl.

Xymbic 6apbICbiHAA KYKIPT KapTacblHaH KOKTEMIi >XeHe »>Kasfbl
yakblTTa, anMakTblH METEeOoponorusanblK >Karganmbl ecebiMeH LWaHHbIH
GeniHyiHiH enwemi Xyprisingi.
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OpTawa anfaHga caHuTapriblKk KOpfaHbIC anMarblHOafbl LUAHHbIH,
kepceTkiwi MNMOK MaHiHEH apTblK xaHe Xasfbl yakbITTbl 1,02 MNAOK kypanabl.
OpraHukanblk emec WaHHblH 9KCNEePUMEHTTIK XONMEH, KE3€eHTEH TbIC
yakbITTafbl MUHMManbAbl MaHi 0,33 MNAK, an makcumansabl maH i- 1,5 MNAOK
Kypangbl.

KykipTTi KapTa anaHbl 60oMbIHLIA Konaafbl AepekTep HerisiHae, Xenaix
opTawa XbUigamablFbl MeH KYKipT LWaHblHbIH - BeniHy aeepektepiHe
XYPri3inreH akcnepMmeHT OonbiHLWA, XbinbiHa 37 T. kypangbl. COHbIMEH
kaTap, WaHHblH GeniHyi KyKIpT KapTacblHbIH, Mep3iMi y3aFaH canblH apTta
Tyceqi. ¥HTaK KyKipTTeH BeniHeTiH WaH KYKIipT KapTacbiMEH canbICTbipFaHada
anpekanga ken bonaabl. CoHaan-ak KyKipT KapTanapbl opHanackaH Xepai
©3i KYKIpT WaHbIH TapaTyLuUbl eKiHLi Ke3re anHasnaTtblHbl Ce3Ci3.

Cybnnmaumnsa npoueci kykipT 6noktapeiHga 30, 50, 70 xaHe 90°C
Temnepatypaga aHblkTanagbl >XoHe TemnepaTtypa KeTepinireH caubiH
cybnumauna ga apta Tyceai.

MonekynanbiK KyKipT TypiHAEe cybnumMaumnanaHraH KykipT ayaga Kanbin
KOObI XXoHe ra3 cekingi aya neriMeH arnbIC Xakrapfa AeuiH Tapanybl MyMKIH.
CybnumauusnaHraH KykKipT ayaga Te3 KpbllKblngaHagbl da  KyKipT
KOCTOTbIFbIH  Kypanabl. 2001-2005 »ok. «TeHruswesponn» XLWC—HbIH
aTMocdepa 6accenHiHe TacTaraH 319,6 MbIH, TOHHA KenemiHaeri nacTayLubl
3attap SO, yneciHe 26,36% kenegqi xxaHe 6omkam ecebi 6ombiHwa 100 MnH.
TOHHa MyHaun eHgipreHge 105,4 MbIH TOHHaA KYKIPT KOCTOTbIFbl Mavga
Gonaabl, ON ayaHblH blUIFangaHybl Ke3iHOe KYKIPT KbllKblNlblIHA OHaw
anmacagbl.

TLLUO-ga KyKipT cyTeri atnacblH a3anTydbl KaMTamMachbI3 eTyre KaTbICThbl
KenTereH LapanapablH arblHFaHblHA KapamacTaH, KyKipTcyTeri CymblK
KyKipTTeH GeniHeni. KykipTTiH 6eniHy npoueci kaTybl XXaHe apanacy kesiHae
eTe Te3 Xypeai, on KyKipTTi TacbiMangay, Tuey-Tycipy XaHe cakTay KesiHae
eTe Konaunbl.

KykipTcyTeri TeXHUKanbIK KyKipT KypamblHAA XEMOCOPOUTTI XXeHe O
NONUKYKIpT cyTeri TypiHae 6onaabl. TLWWO kykipTTi kapTacbiHaH GeniHeTiH
KYKIpTCyTeri atnacbiHblH, OpTalla TayniKTiK Meriwepi, rpadukanbik ecen
GoMbIHLWA albIK KyWiHOE cakTaynbl XaTkaH KyKipTTiH TayniriHe 6ip MUNnnoH
ToHHara 60 kr Hemece xbinbiHa 200 TH. bonagpbl.

Bapnblk anbin KapanfaH KepceTkiwTep O60MbIHWA CcaHUTapsbIK-
KOpfaHbIC anMarblHaH ThiC Xepae MNOK kepceTkiwTepi HopmagaH TeMeH, an
XymMbicw anmarbiHga MNMOK-HbIH KYKIipT KOCTOTbIFbI YWiH opTawa ecenneH 1,5
MAOK-ra, an kykipteyTteri ywin 1,2 MNOK-Fa, KyKipT KbIWKbITbI a3p030£bl YLUiH
1,3 MNOK kypangbi.

KykipT GnokTapblHaa cakTanaTblH 3KCNEPUMEHTTIK Oepekrepre
colKkec, MyHan eHaey KesiHAeri rasfaH anblHaTblH KamnnblHa KeNTipinreH
KYKIPT, ©3iHiH, (PU3MKa-KXUMUANbIK KepceTkKiwTepi GoMbiHWA TeXHUKanbIK
KYKIpT 6onbin caHanagbl xaHe [OCT 127.1-93 copTbiHOa KepceTinreH
rpagaumsiHblH,  Herisri - KkepceTkiwTepiHe cankec kenegi. TWO wmeH
«AkTebeMyHanrasablH» KYKPT KapTacblHaH arnblHFaH JepeKTep e3apa KakKebl
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KeniciMre ve >XeHe KYKIpTTi nanganaHy MyMKIHOIKTepi Typanbl KOpbITbIHAbI
Xacayra 6onagpl, SFHM Ke3 KenreH MyHam KeH OpHblHaH arnblHaTblH MyHaW-
ra3 KacCinuwliniriHiH  Kangblfbl  KypbUIbiC  MaTepuangapbliH  eHgipyre
navpganadbinagbl.

XFW-meH xyprisinreH 3epTTey >XXYMbICTapbIHbIH, HOTUXECIHOE KeSeci
KOpbITbIHAbIApAbl XXacayfa bonagbl:

- TeHrnageri  KykipTTi KapTanapga cakranaTblH KYKIPT >KOfapbl
TasanblfbiIMeH epekwerneHeni xaHe 9998 cypnbiHbIH TananTtapbiHa cau
Keneni, con yakblTTa y3aK cakrayaafrbl KYKipT 9995-TeH TeMeH cypbinTapfa
Xayan bepeni;

- TeHrn3 KyKipTiH alWwbIK Typae cakray KesiHge KopluaraH opTaFa acep
eTeTiH Heri3ri keaaepi MbiHanap 6onbin Tabbinagpl:

- KYKIpTTiH MUKPOBMONOrmsanbIK KblLLKbIbI;

- KYKIipT cybnumauuscel;

- LWaH, TY3EeTiH aneMeHTapsbl KYKIipT;

- KYKIipT BnokTapblHaH KyKipTTi cyTeriHiH, 6eniHyi.

- TeHrn3 opTtacbiHOAa MbIWbSK, CerneH, CblHamn, MapraHel, MbIC
anemeHTTepi Bankanmagbl. MyHaafFbl KYKIipT TeMeH AeHrenni kynginirimeH
cvmnatTanagbl, TEXHOMOrMANbIK Kypan-xabablkTapgaH KykipTke TyCKeH
TeMIpAiH WafFbiH MenwepiHae Kkesagecen;

- Caktay MepsimiHe Tayenai KYKIipTTiH  KblWKbUIAbUIbIFE  apTbin
oTblpaabl. CoHbIMeH, 10 Xbin 60KMbl cakTanbiHFaH KYKIPTTIH Kypambl 25 ecere
apTybl MyMKiH XX8He canMakTblk kepceTkiwi 6onbiHWwa 0,025%-abl Kypanabi.
Byn dakT KyKipTTiH MUKPOOMONMOrNAnbIK KbllKbINgaHy NPOLECIHIH yneciHe
HyCKanapbl.

- TeHrn3 KykipTiHiH ynrinepiHaeri opraHukanslK 3aTTapablH Kypambl
canmakTblK kepceTkiw 6onbiHwa 0,006%-ab1 Kypanabl. VIK-cnektpomeTpus
TocingepimeH 0.0, 0.016, xosHe 0.021% opraHukanblk 3aTTap
anKblHOANbIHFAH.

- TWWO-H  KyKipTTi  KapTanapblHOafbl  KYKIpT  TOMEeH  MUKPO-
MEe30MNopuUCTINIK Kacuetke wueneHeni, arfHM  TWO-gafbl  KykipTTi  any
TEXHOJSIOrMSChI ra3Topi3gec KocbinbiCTapablH 60MnybiHa ThibIM canagb.

- TeHrn3 KykipTiHiH ynrinepiHaeri KykipTTi  opraHukanblk 3aTtTap
(MepkanTaHgap) avkblHOAANMaraH.

- TWO-H KykipTTi KapTanapblHaH KyKipTTi CyTeriHiH, opTa KyHAIK
KangblFbl alblk Typae cakTanaTtblH KYKIPpTTiH 1 MUINMOH TOHHACbIHAH 3 Kr
apTnangol.

- TWO-H kyKipTTi KapTanapblHOaFbl KYKIipTTiH wWwaH-To3aH ©Genyi
XblSibiHA 4 TOHHaHbLI Kypanbl.

- TWWO-H KyKipTTi KapTanapbiHAaFbl KYKipT CybnnMmMaumacs! XblnbiHa 5,6
TOHHaHbI KyparaH efi [6].

ManpanaHbinfaH agedueTtTep:

1. XKmbixoB A.A. MoHUTOpPUWHI 3emernb ATblipayckon obnactu: AHanur.
0630p. ATbipay: ATbipayckun LIHTW, 2002. 24 6erT.
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2. TeHrnawespounn (Qkonorndeckum bronneteHb: 2006-2007-2008)

3. Ot1yeTt: ObBLan oueHKa pucka BocniaMeHeHNsa TEHMM3CKON KOMOBOW
cepbl 1 BO3MOXHOCTM TOO TeHrmnsweBponsn No OBOHapYyXXEeHUo WU
nukeMaaumm sosropaHunin cepbl. 51-71 6.; 109-125 Ger.

4. Jkonorma xaHe TabwuraTTbl TMiMai nanganaHy. ©. buceHoBa, A.
CamakoBa, Anmatbl, 2004. 144-145 Oer.

5. MNMpaBuna 6Ge3onacHOCTU Npu reonoropasBefoyHbiXx pabotax. M.
Henopa, 1979.

6. OTyeT: OueHKa COBPEMEHHOIO  COCTOSIHAA  KOMMOHEHTOB
OoKpy>KatoLlen cpeabl B panoHe pasmelteHns odobekrtos TLUO.

7. O14yeT: O6Lasn oueHKa pucka BocniaMeHeHNA TEHMM3CKON KOMOBOW
cepbl M BO3MOXHOCTM TOO TeHrmnsweBponsi No OBOHapyXeHUo U
nukBMaauum Bosropanumn cepbl. 51-71 6.; 109-125 GerT.

4.20. MOHUTOPUHI COCTOAHUA aTMOcepHOro Bosayxa
MecTopoxaeHus «bypbantan-Kaparobe»

Hypcayne PaynoBHa TayoBa
MarucTp ecTeCTBeHHbIX HayK, CTapLunin npenogasartersib.
ATblpayCKui rocygapCTBEHHbIN yHUBepcuTeT umeHn X. [locmyxamenosa
(r. ATblpay, KasaxcTtaH)

OCHOBHbIMM UCTOYHMKaAMM BblOENEHUs 3arpaA3HsAWMX BeLLeCcTB B
aTMocdepy npu CTPOUTENbHO-MOHTaXHbIX, OYpPOBbIX U MUCMNbITaTENbHbIX
paboTtax 4BNAKOTCA MMNOWAaAKM pasrpy3km W Meperpyskn  Cblinyymx
CTPOUTESNbHbLIX MaTtepuanoB, [Au3enbHas anekTpocTtaHuus, 6yposas
YyCTaHOBKa, LIEMEHTUPOBOYHbLIA arperaT, HacocCbl, aBTOCTOSIHKA, a Takxke
eMKocTn xpaHeHus 'CM, HedpTn, BypoBoro pactBopa. MOHUTOPUHIOBbIE
HabnOEeHNS NPU3EMHbIX KOHLEHTPaUun HamedyaeTcsl npoBOAMTbL MO
cnegyroLwmM OCHOBHbBIM MHIPeaMeHTaM: OKCUMA a30Ta, AMOKCUA a3oTa, oKeua
yrnepoaa, AMoKcug, cepsbl, yrneBoaopoabl, B3BELLEHHbIE BELLECTBA.

Mepnog UM 4YactoTa  OCYLUECTBMEHUS  U3MEPEHMA  KayecTBa
aTmMocdepHoro Bosgyxa Ha rpaHuvue C33 3aBucut OT nepuoda paboTol
OCHOBHbIX MCTOYHUKOB  3arpsi3HEHUs aTMocdepHoro BO34yXxa.
OcywectBneHme  paboTbl  OCHOBHbIX  MCTOMHWKOB  3arpsi3HEHUs
OCYyLLEeCTBNAeTCS KpyrrnorognyHo, NO3TOMY MHCTPYMEHTanbHoe
onpegeneHne kKadectBa artmocdepHoro Bo3gyxa Ha rpaHuue C33
NNaHUpyeTCs NPOBOAUTL eXeKBapTarnbHO.

XapaktepHon  OCOBEHHOCTbO MpU  U3MEPEHUN  3arpA3HEHUs
atmocdepsbl Ha rpaHuue C33 aBndeTca NOCTOSAHHOE UM Nepuoanveckoe
n3MeHeHue HanpaBneHus BeTpa nopsaka 40-50°, B cBsA3n c uyem, And
NONy4YeHNss AOCTOBEPHLIX AaHHbIX MO 3arpsi3HEeHU0 Bo3ayxa, otéop npob
byoet nNpoBoaMUTLCA MO BeepHoW cucteme — B 1 TOYKe C HaBEeTPEHHOW
CTOPOHbI N B 2 TOYKaxX C NOABETPEHHON CTOPOHbI.
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[MpogomknteneHOCTL OTOOpa nNpobd Bo3gyxa And  onpeneneHud
pa3oBOM KOHUEeHTpauun 3arpsasHeHmsa coctaBut 20 muHyT. OT6op Oyaer
npounssoanTbcsa Ha BbicoTe 1,8-2,0 m n cornacHo P[] 52.04.186-89. ons

otbopa npob6 6yayT uWCNONb30BaHbl rasoaHanmn3aTopbl, MNOBEPEHHbIE
acnupaTtopbl MEXaHNYECKOro OenNCTBUA U poTameTpsl. [1]

OpHoBpemeHHO ¢ oTbopom npob Oymer conpoBoOXAaTbCs
onpeaeneHne  MeTeoposiorMYecKUX  XapakTepucTuK:  TemnepaTtypa,

HanpaBneHne BeTpa,
BNa)HOCTb BO3ayXxa.

3HayeHns NonyYeHHbIX pe3ynbTaToB 3aMEpPOB Ha MECTHOCTU GyayT
CpaBHMBATbCA C MaKCUMMarnbHO pas3oBbiMX MNpeaenbHO L4OMYCTUMbIMU
KoHueHTpaumammn (MAOK wp) WNM  OPUEHTUPOBOYHBbIMKM  Be3onacHbIMK
YPOBHSAMM BO3AeNCTBUSA 3arpssHsowmnx sewects (OBYB) ona HaceneHHbIX
mecT cornacHo CaHlluH «CaHuntapHo-anuaemuonorndyeckme tpeboBaHus
aTmocepHoro Bosgyxa» Ne629 ot 18.08.2017r. TexHunyeckne cpencrea,
NPUMEHSEMBbIX MPU KOHTpoOrie atMocdepHoro Bosgyxa Ha rpaHuue C33,
npuBegeHbl B Tabnuue 1. [2]

CKOPOCTb BeTpa, aTMOCCbepHOG AaBreHne wu

Tabnuua 1 - Micnonb3yemble MeTOAbl NPOBEAEHNSI MOHUTOPUHIa

MeToabl n3mepeHus
Ne HanmeHoBaHwne
HanmeHoBaHwue
n/n BelllecTBa MeToa MorpeLHoCcTb
npubopa
1 | Inokcumg asoTa doTtomeTpuyecknn | PoTOINEKTPO-
2 | Okcupa asoTa MeTon C OTOOPOM | KONopuMeTp
3 | dvnokeng cepbl npo6 Ha | «KPK-3» 1+ 12-18%
4 | Okeup yrnepoga MNEeHOoYHbIN
COpOEeHT
5 | O6wme yrneBogopoabl | XpomoTtorpadu- Xpomartorpad
YeCKnn rasosbii JIXM 8 +11%
MA
6 | B3BelLeHHble OnTuyeckumi FAHK — 4 i
BeLLleCcTBa
Tabnmua 2 - Cpegctea M3MeEpeHUst NpU BeOEHUM  METEeOopPOSiorm4ecKmnx
HabnaeHnn
Ne HaumeHoBaHune [nanasoH
MapameTpbl - MorpelwHocTb
n/n npudopa N3MepeHni
1 | Temnepartypa MeTeomeTp M3C-2,
0
BO3ayxa, °C ncuxpomeTp OT —10 0 + 50°C £05
acnMpaunoHHbIN
2 | JaBneHne MeTeomeTp M3C-2, OT 80 0o 110
aTtmMmocepHoro bapomeTp-aHepoung «a +1«klMa
BO3ayxa, kla
3 | BnaxHocTtb MeTteomeTp M3C-2,
Bo3ayxa, % NCUXPOMETP Ot 30 0o 98 % + 3%
acnupaumoHHbIN
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MoHumopuHa Ha ucCmoYHUKax 3a2pPsI3HEeHUS

Kpome KOHTponsa kadecTBa aTMOCdEepHOro Bosayxa Ha rpaHuue C33,
npegycMaTpuBaeTcsi KOHTPOMb 3a MNPOMbILSIEHHbIMKM  Bblbpocamn  OT
OCHOBHbIX WCTOYHWKOB 3arpsisHeHMss aTMmocdepbl npeanpusatuda, ans
KOTOPbIX YCTOHOBIIEHbl HOPMAaTWUBbI MNpeaenbHO AOMYyCTUMbIX BblOGPOCOB.
KoHTponb cobniogeHns HopmatmBoB [10B pomkeH ocywlecTBnATbCs B
cooTBeTCTBUM C pekomeHgauusmmn PHO 211.3.01.06-97 (OHL-90).
CornacHo PH[L 211.3.01.06-97 «BpemeHHOe pykOBOACTBO MO KOHTPOSIO
MCTOYHMKOB  3arpsi3HeHMst  atmocdepbl»  «COOTBETCTBUE  BESIMYMH
pakTnyeckmx BbIOPOCOB M3 MWCTOYMHMKA 3arpaA3HeHuMss  atmocdepbl
HOPMaTMBHbIM  3HAYeHMAM Hago MNPOBEPATb  WUHCTPYMEHTasbHbIMU
MeTogamMu BO BCEX cnyyasx, kKorga ans 3Toro MMeKTCA TeXHUYeckue
BO3MOXHOCTUY. [3]

AHanMTMYeCKOMY KOHTPOSO NoaBepratTcs Boldpockl B aTMocdepy oT
OpPraHM3oBaHHbIX W HEOpPraHM3OBaHHbIX  UCTOYHMKOB  BblGPOCOB.
CTaumoHapHbIMWU UCTOYHUKaAMK 3arpsi3HEHNs aTMOCGEPHOro Bo3agyxa npu
npoBeaeHMn paboT Ha NPOMbILLNIEHHON NIOWaAKe ABASKTCA cregyoLwme
NPOmn3BOACTBEHHbIE OOBEKTDI:

« cknag 'CM

' LEMEHTUPOBOYHbLIN arperar

' pe3epByapbl AN XpaHeHNa HeddTuH

* XpaHunuuia uemeHTa

* Hacochbl

* MHEBMATUYECKUI NOOBEMHUK

' aBTOCTOSHKaA

3arpasHaoWwnuMn  BellecTBaMn,  Bblaenswowmmuca  npu pabote
aBTOTpaHCMNopTa, 4HABNATCA: OKCUA  yrnepoga, [AMOKCUL — asoTa,
yrneBoaopoabl, AMOKCUA cepbl, caxa, 6eHs/a/nmnpeH. [4]

[Ona npoBegeHMss 3aMepoB Ha OPraHM30BaHHbIX WUCTOYHUKAX
BbIXSlOnNHble  Tpybbl o6opyaoBaHbl npobooTbopHukamu. [Mpoueaypa
NpOBEOEHMST 3aMepoB MNPOMbILLSIEHHbIX BbIGPOCOB U aTMOCKEPHOro
BOo3gyxa B Toykax oTbopa npob6 Yy TEXHONOrmyeckux OOBBLEKTOB,
mMeToamyeckoe obecnedeHne paboT aHanorn4yHbl 3amepam n obecneyeHunto
npun 3amepax Ha rpaHuue C33.

[MonyyeHHble 3Ha4YeHNs BbIBPOCOB BpeaHbIX BELLECTB MO pesynbTatam
3amepoB OyayT conoctaBnAaTbCcA ¢ HopMmaTuBamu NLOB, ycTaHOBNEHHLIMA
A5151 UICTOYHUKOB BbIBPOCOB B NPOEKTE HOPMATMBOB NpeaenbHO A0MYCTUMbIX
BbI6pOCOB BpeaHbIX BewecTB aAns yyactka «bypbantan - Kapatober. [5]

[MepnogMyHOCTb  KOHTpPONSA BbIOPOCOB BpedHbIX BewecTB Ha
MCTOYHMKAX 3arpsA3HeHuns, obopyaoBaHHbIX NPo600T6OPHUKaAMM — OANH pa3
B rof.

MapameTpbl U1 3arpss3HsAOWME BeELecTBa, onpeaensieMble  Ha
NMCTOYHMKAX 3arpsi3HEHNA aTMoCcepb!:

* TeMnepaTypa OKpy>xatoLen cpeabl;

» bapomeTpuyeckoe gaBneHue;
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CKOPOCTb 1 00ObEM rasos;

KOHLIEHTpaLMa OKCUAOOB U OMOKCMOO0B a30Ta;
KOHLEHTpauma yrnepoaa okcuaa;

* KOHUEHTpauns CepHUCTOro aHrngpuaa. [6]

Tabnuua 3 - OnpepeneHve aspoaAMHaMUYECKUX XapaKTepPUCTUK WCTOYHMKOB
3arpsi3HeHns

N3amepsiemble EaonHnua Mon6o [Inana3oH
napameTpbl n3mepeHus proop n3mepeHus
Temnepatypa oC MSI-compact, BCTPOEHHad 0-1200
oTxofgdulero rasa Tepmonapa
[asneHue mGap MSI-compacjt, BCTPOEHHbIU 10 — +75
KpeMHUEBbIN JaTHUK
CkopocTb M/ceK MHeBMO-MeTpuyeckas Tpybka 0.2-70
oTxofgdulero rasa
Obbem 3 Pacuer
Mm>/cek -

oTxofgdulero rasa

Tabnuua 4 - VIHCTpyMeHTanbHOe onpeaeneHne KOHUEHTpauun 3arpAa3HSALLNX
BeLleCcTB

HanmeHoBaHue [dnanasoH
Ne MpunHUKMN namepeHuns
BeLlecTBa n3mepeHuns
1 | Okcmapl as3oTa ONEKTPOXUMUNYECKNIN CEHCOP 0-200 ppm
2 | Anokeng asoTa ONEKTPOXUMUNYECKNIN CEHCOP 0-200 ppm
3 | Anokeua cepsbl OIEKTPOXUMUNYECKNIN CEHCOP 0-4000 ppm
4 | Okeua yrnepoga ONEKTPOXUMUNYECKNIN CEHCOP 0-4000 ppm

[T0O OKOHYaHWW nNpoBeAEeHUs Kaxaoro 3JTtana 3amMepoB Oyger
NPOM3BOAUTLCA MX perncTpaumsa B crneumnanbHbIX XypHanax, 3atem oyayT
COCTaBNATbLCS NPOMEXYTOYHbIE OTYeTHI. Mocne OKOHYaHu4
MOHUTOPMHIOBLIX paboT B KOHUE roga odopmMiseTca rogoBon OTYET C
npoBegeHMeM aHanmsa n obo6LLEHNS NONYYEHHbIX pe3yfibTaToB 3aMepPOB,
npuv HeoB6XOANMOCTU NPEeANOXKEHbI MEPONPUATUS MO YYYLLEHMUIO COCTOSAHUS
Bo3gyliHoro GaccenHa. OtyeT OygeTr cornacoBaH B YMNOSIHOMOYEHHOM
opraHe no oxpaHe OKpyXatloLen cpefbl B COOTBETCTBUN C DKOSTOMMYECKUM
kogekcom PK.

[MpoBeAEeHHbIN aHanM3 COBPEMEHHONO COCTOSIHUSI  OKpYyXKatoLlen
cpenbl, TeppuTopun nposeaeHns paboT n uccrnegoBaHne passiMyHbIX BULOB
OEeATEeNIbHOCTU HaMeyaeMblX paboT no3BONAT caenatb cregylowme
BbIBOAbI:

- KNMUMaTU4eckne ycnoBms (NOBbIWEHHAsi WHCONAUUS, BbICOKME
cpegHue TemnepaTtypbl M T.4.) CMOCOOCTBYHOT BbICOKOM CKOPOCTU
BuoaecTpyKkummM 3arpsi3HEHNS;

- aHanua BbIGPOCOB Npu peanusaunm NPOEKTUPYEMON AEATENbHOCTU
npeanpusaTus roBoput o 6e3onacHOCTM AfS MECTHOro HacerneHusl, T.K.
3arpsisHeHue He pacnpocTpaHsieTcs 3a npegens C33;
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- NOYBEHHO-PACTUTENbHbIN MOKPOB TEppUTOpUM NpoBedeHust paboT
obnagaeT OOCTaTOYHOM CMNOCOOHOCTBbID K foKanusauuu 3arpAasHsoLwmx
BELLECTB, 3MacTUYHOCTbLIO (PUTOLEHO30B WM KX CMOCOOHOCTBIO K
CaMOBOCCTaHOBIEHWIO;

- Npu cobnioaeHnn NpMpoaoOXPaHHbLIX Mep reomopdonornyeckune u
MOYBEHHbIE YCMNOBUS HE AAl0T OLLYTUMbIA TEXHOrEHHOW MHTEeHcudmkaumnm
9K30reHHbIX npoueccos. [7]

Cnucok nutepartypbl:

1. MeTogukn pacdeta BblIOGpPOCOB BpPeOHbIX BELLECTB B OKPYXKaMOLLYHO
cpefly OT HeopraHM3oBaHHbIX UCTOYHWKOB HedTerazoBoro obopyaoBaHuUs
P 39-142-00, KpacHogap, 2000 r.;

2. MeToaukn pacyeta napameTpoB BbIOPOCOB M BanoBbiX BbIOPOCOB
BpeOHbIX BewecTB OT dakemnbHbIX YCTAHOBOK MNpU  CXKUraHuu
yrrneBogopogHbix cmecen — Anmartbl, 2004 r.;

3.PHO 211.2.02.04-2004. MeTtoguka  pacyeta  BblbpoCOB
3arpsaAsHALWMX BewecTB B aTtMocdepy OT CTauMOHapHbIX AN3enbHbIX
ycTtaHoBok, ActaHa — 2005 r.;

4. PHO  211.2.02.03-2004. MeToanka  pacdyeta  BbliOpocOB
3arpsasHaOWMX BewecTB B aTMocepy Mpu CBapOYHbIX paboTtax (no
BeNMYMHaM yaesnbHbIX Bblbpocos), ActaHa — 2005 r.;

5. COOpHMK CMETHbIX HOPM W pacuUeHOK Ha a3KkchnnyaTtauumio
ctpoutenbHbiX MawunH. CH PK 8.02-03-2002, Actana - 2003 r.;

6. Okonormnyeckmi kogekc PK (09.01.2007 r.)

7. MeTognyeckne ykasaHusi No pacyeTy BbIOPOCOB 3arpsi3HAOLLMX
BEWeCTB B aTmoccepy npeanpuaTUsSMU CTPOUTENbHOM WHAyCTpun /
Anmartsbl, 2012.

4.21. Taram eHimAaepiH eHAipyAae ryn
TO3aHblH NanaanaHy anfbillapTTapbl

Banepun MycnumoBuy Jlyk6aHoB
Buonorus feinbiMaapbiHbiH KAHOMAATLI, KaybiIMOACTbIPbIIFaH npogeccop,
Kasak ¥nTTbik Arpapnblk YHuBepcuteTi (AnmaTsl K., KasakctaH)
HaHa EpnaHkbi3bl AbauranueBa
2 Kypc MarnctpanTbl, Kasak ¥nTTbik Arpapsibik YHUBEpCUTETI
(Anmatsbl K., KasakctaH)
¥nxaH Aye3xaHoBHa HypanueBa
Aybin wapyaubiSiblK FblfbIMAapbIiHbIH KAaHOMAAThI,
KaybiMZacTblpblinFaH npodeccop, Kasak ¥NTTelk Arpapnblk YHUBEPCUTETI
(AnmarTsbl K., KasakcTaH)

Apa Lwapyalbinblifbl HeMece oMapTa LwWapyawblfbifbl — aybls
LapyallblNbIFbIHbIH apa ecipin, 6an XuHaymeH anHanbicaTblH Bip canacsbl.
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Apa wapyalwblSiblifbl epTe 3aMaHHaH 6epi 6an faHa emec, backa ga KyHObl
eHimaepaiH (apa ybl, npononuc, banaybi3, apa xenimi 1.6.) ke3i 6onabl.
KasakctaHga apa Lapyalwbinbifbl Kacinwinik peTtiHae anfaw LbiFbic
KasakctaH eHipiHge pAaambliraH. KeniH omaptanap LWeirbic KasakcTaH,
Anmatbl, Xambbin, OHTyCcTiKk KaszakctaH oOnbICTapbiHbIH, — Taysbl
aynaHgapbiHaa xoeHe ConTtycTik KaszakcTtaH obnbICbiHbIH OpMaHabl, eriHgi
ankantapblHAa kaHaT Xanabl. ApaHblH 6anbl TaFam peTiHae, an 6anaybi3bl
eHepKacCIinTiH MeTannyprus, paguvoTexHuka, asBTomModOunb, xumusa T.6.
cananapbliHAa WuKi3aT peTiHae nanganaHbiiagsl. An npononuc, apa ybl T.6.
OCbl CUSIKTbBI apa eHimaepi MeguuuHaga, BeTepuHapusioa KaHe
KOCMeTMKaaa KeHiHeH KongaHbinagbl. [1]

Kasipri kesgeri pecnybnukambl3ga eHAipineTiH XaHe WweT engepaeH
SKEIiHIN XaTKaH a3blK-TYIiK, WWMKI3aTTap MeH TafaMablK eHiMAaep agam emipi
YWIiH Kayinci3, canacbl ga cypaHbic geHreniHoe ©Gonybl Tuic. dypbic
YMbIMOACTLIPbINFAH X8HE MEeMIEeKeTTIK cTaHgapTTap MeH TexHMKarnblK
lWapTTapAdblH, TananTtapblHa Cal >KYPrisifreH >KymMbiCTap CaHUTapnbIK-
TasasblK canachl Xofapbl, TaraMblK kKacueTi Mo, afaMHblH AeHcay blfbiHa
ewlkaHaan 3usH  KenTipMeWTiH Tafamablk  eHiMaepdi  gavbiHOayabl
KaMmTamMachbl3 eTy MaHbl3abl [5].

LUbiFbic KasakcTaH obnbicbl 20 MbiIHHaH actam apa ysnapbl 6ap apa
lapyalwwbinbifbl yWwiH 6an xemaik 6asaHbl KypanTblH doriopaHbiH biperen
eKingepiHiH, MonabiFbl MeH 6GannbiFbiIMeH cunatTanagbl. ban  Apa
LapyawbnbIfbiHbIH, Taburn xem-wen 6asackl 1,5 MblH ToHHara (2016x)
aeniH Tayapnelk 6an anyabl KamTamacbl3 eTtefi xoHe Oyn wekTi 6onbin
TabbinManabl, ocbinanwa 6an apa TabaHbiHbIH kKemeriMeH 30 TOHHagaH
acTtam ryn To3aHpl (6an apa eTiri) ocbl apa ysanapblHblH CaHbIMEH 3USIHCbI3
XnHayra 6onagpl. ['yn To3aHbl eciMaikTepaiH, WaHbiHAa nanga 6onagbl xXeHe
0N XbIHbIC XacyLllackl - epriep rameTtacbl. To3aH AsHAEepiHiH enwemi MeH
niLWiHi 8p eciMaik Typi YLUiH xxeke 6onaabl.

CypeT-1. ['yn TO3aHbI

'yn TO3aHbIH — apanap ryngeH XwuHamgbl. MoHocaxapuaTepre,
MUHepangapra, 6enokTbl 3aTTapfra, 4opyMeHaepre, ecy rapMoHaapbiHa eTe
6an. On apa TyKbIMAapblH a3blKTaHObIPY YLiH, aHanblK CYTTi, EpPMEHTTI
eHAIPY YLWIiH MaHpbI3bl 30p. ['yN To3aHbl - ByNn TaramablK TypFbldaH KyHAObl
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ovonoruanblk  6encenai  3aTTapablH KypAeni  KOHUueHTpaTtbl  6onbin

Tabbinagbl (kecte 1).

Kecte 1 — 'yn T03aHpbIHbIH KypaMbl (apa eHimi)

Ne KepceTkiwTep 100 rp eHimgeri opTalua mesnwepi, rp.
1 binFfangbinbifbl, % 21,4-24,5

2 Kypfak 3at 74,5-77,1

3 AKybI3 (KypFaK NPOTENH) 23,3-29,3

4 Kemipcynap - 6apnbifbl 34,5-36,8

5 COHbIH, iWiHae: rnoko3a 13,1-14,7

6 Mawnnap 4,6-4,2

7 Kynai anemeHTtTEp 8,1-3,8

['yN TOo3aHbIHbIH XMMUANbIK KypaMbl e3repmeni bonagsl, on eciMaikTiH
TYPiHe, X1UHany mMepaimMi MeH opHbliHa 6annaHbICTbl. BUOXMMUANBIK Tangayra
TaMbl3 anblHbIH COHbIHAA KbIPKYMEK anblHbIH 6ackiHAa oMapTaga »XuHarnfaH
ryn TO3aHbl KongaHbinagbl. 3epTTey HaTwxenepi (kecte.2) 6an apa
TO3aHbIHbIH, anMacTbIpbIIManTbiH aMUHKbILLKbITAAPbIHLIH KYpaMbl CYTTET
kazemH wMenuwepiH 50% apTblk €ekeHiH KepceTTi, Oyn KepceTkiw eH
TONbIKKYHAbI 00MbIin Tabbinagbi.

KecTe 2 — ban apa eTeriHiH aMUHKbILKbIAbIK KypaMbl MEH Ka3enH Mesiepi

KepceTkiwTtep, %

Ne AMMHKbILIKITAEPD! ban apa eTeri KaseunH
1 | ApryHuH 17,2-17,8 3,4
2 | BanuH 2,8-6,8 6,8
3 | MeTnoHuH 0,7-0,8 2,8
4 | T'mectnavH 1,8-5,5 2,7
5 | TpeoHuH 6,4-7,5 3,9
6 | JlnamH 9,4-10,3 6,9
2-KeCMmeHiH xarsfachbl
7 | 3onenumH 8,2-8,4 57
8 | TpuntodphaH 6,4-7,5 3,9
9 | ®eHnnanaHwH 3,9-4,2 4.8

ban apanapbl 6an rammackl 6ap XeHe aMWH KblLKbINAapbIHbIH, Ken
caHbl 6ap ryn To3aHbIHbIH, TyprepiH ynkeH GenceHainikneH >XMHanTbIHbI
aHblkTanabl. ['yn To3aHbiHAa KemipcynapablH eaayip menuwepi (30%-aaH
acTaMm) aHblKTangpl, onapabiH iwiHaoe 14,5 xeHe 19,8% rnoko3a MeH
JopyKTO3a MOHOCaxapuUATEPIHIH XKOFapbl Kypambl aHbIKTanabl.

ban apacbiHbiH eTeriHae 6acka KaHTTapAblH iWiHAe Aucaxapuarep
Gap: manbTo3a XoaHe caxapo3a, nonucaxapuarep: Kpaxman, KrnetdaTka
XoHe nekTuHai 3atTap. [yn To3aHblHbIH KypambiHOA €peKLle >Xofapbl
Guonormnanslik 6enceHainiri 6ap, anMacTbIpbIIManTbIH TaFaMablK 3aTTapablH,
MaHbI3abl TOBbIHA XaTaTblH Cyda XoeHe Mauga epuTiH BUTaMUHOEPAiH
anTapnblkTan menwepi 6ap. ban apacbiHblH eTeriHiH, 100 r Kypfak 3aT
kypamblHaa (mr): TvammH (B1) — 0,6 -1,5) , pubodnasuH (B2) — 0,5 — 2,2;
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naHToTeH KblwKbinbl (B3) — 0,3-5,0; HuauuH (B5,PP-1,3-2,1), nupnaoKkcuH
(B6) — 0,3 -0,9; 6uotnH (H) — 0,1 — 0,6; ponaumH (B9) — 0,3 -0,7; MHO3NT —
188 — 228. Ocipece agam ar3acblHga A BWUTaMWHIHE anHanaTtblH
kapatnHouartapra (0,7-212,5) eTe 6an.

Kynai anemeHTTEpAEH ryn To3aHbIHbIH KypambiHa: kanun — 0,6 — 1,0%,
docop — 0,43, kanbuun — 0,29, marHmn — 0,25, mbic — 1,7, Temip — 0,55%
Kipeni.

CoHbIMeH KaTap 6an apacblHbIH €TEriHiH KypaMblHAa KPEMHUN, KYKIPT,
Xnop, TuTaH, MapraHeu, 6apui, Kymic, anTbiH, nannagun, BaHaOWUW,
BonbMpam, wupmnaun, kobanbT, MbIPbIW, KYLWWSH, Kanawmbl, nnaTtuHa,
MONUBAEH, XPOM, KaaMUA, CTPOHLUW, YpaH, antoMUHUIA, Tanminin, KOpFachblH,
bepunnuin xxaHe 6acka na 28 - AeH actam ar3agarbl PU3NONOrUANbIK XKoHe
BrMoxMMUANbIK NpouecTepaid, ctumynatopnapsl. 'yn To3aHbliHAa NUMNUMATEP
MeH doconunuatep Tabbnabl.  Onap  KenTereH  >kacywarnbik
KypbinbiMaapAblH, KaXkeTTi KOMMOHeHTTepi 6onbin Tabbinagbl, acipece
mMemOpaHanap, XoHe op Typni U3NONOrUANbIK XOHE OMOXMMUSANbIK
dyHKUMsaNap opbliHganabl. KeTKinikTi Typrie 3epTTenMereH JnunuaTik
KypaMbl MeEH KaHblKKaH >X8He KaHblknafaH MaW KbllWKblN4apbliHbIH,
apakaTblHacbl epeKLle KbI3bIFyLbINbIK Tygblpabl.

OwmapTagarbl 6an apacblHblH, TabaHblHbIH KypaMblHAAFbl NUNUATEP
MernwepiMeH Man KblWKbIIAbl KYpaMblHbIH TapasnyblH KeKTeM Me3srifiHae
bakbakTblH, TangapablH, XXeMICTi arawTapabld (anma, anmypT, wWwue, Kkapa
epiK, epik) KapKbIHObI ryngey KesiHge oHe backa gakblingapabiH yrrinepi
donua xoHe bnana-[anep OonbiHWAa TaHganbin, aKcTpakTangbl. XKannol
nunuaotepdiH  KypamblH  eriwey TypakTbl Maccara AeviH Bakyyma
KenTipinreH anukBOT apkblfibl aHblkTangbl. Man KbllwKblngapbliH XapTMaH
KX spicimeH 160-190°C-Ta anbiHFaH Shimadzu Ge-9A xpomaTtorpadbiHaa
mMeTun adoupnepi TypiHae TangaHabl. ban apapgarbl xannbl nUnuaTepaid
kypambl 4,12% - Abl Kypagbl , an KaHblKkaH >XOHe KaHblknafaH Mau
KbILLKbIAapbl KaTblHACbl 3-KecTeae KepCETINreH.

Kecte 3 — ban apacblHblH TabaHbIHbIH, Man KblLWKbINAbl Kypambl

KaHbIKTbINbIFbI, %
[eHreni Man KblWwKbingapbl ban apa «3dop-1» y
bI3
TabaHbI Ybi3bl
1 12:0 0,864 - 2,4
2 14:0 0,852 1,68 11,5
3 16:0 22,523 30,94 33,6
4 18:0 5,365 11,36 10,1
5 18:1n-9 49,299 47,28 24,5
6 18:2 n-6 12,206 1,24 3,5
7 20:0 3,375 - -
8 20:3 n-3 1,790 - -
9 22:0 - -
KaHbikkaH 36,705 43,98 57,6
KblLLKbLAAP
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KaHbIKTbINbIfbl, %
HeHreni Man KkbiWwKblAapbl Ban apa «3Idop-1» y
bi3
TabaHbl YbI3bl
KaHbiknaraH 63,295 56,02 42,4
KblLLKbLNAAP

MonukaHblknaraH Man Kelwkbingapbel (MKMK) Taramra 6uonormsnbik
benceHai Kocnanap peTiHOe KeHiHeH kongaubinagbl. EH  Xofapsbl
buonormanelk 6enceHainikke apaxmgoH KbllWKblbl  XaHe 1,79%-abl
KypanTbiH W-3 TO6bI ne. W-3 To0bIHbIH, [TKMK HerisiHeH TeHi3 XaHe TyLLbl Cy
BGanblKTapbl MEH TEHi3 eHiMAepiHAe Ken Kke3aecea,.

Ar3agarbl NONMKaHbIKNaFaH KbllKbiNAapabiH XeTKinikcia 6onybl ecyqiH
TOKTayblHa, TepiHiH, HeKpo3adblKk 3akbiMAaHyblHa, KanunnaprapgbiH
OTKI3riLTIiriHIH, e3repyiHe, Backa ga natonorusanblk Oy3binynapra akeneai.
[[OpMOH TeKTi 3aTtTap — npoctarnaHauHaep GUOCUMHTE3IH NONMKaHbIKNaraH
KbllWKbiNgap Tyablpadbl, Oonap KaH TaMblprapbliHblH, KabblpFanapbiHaa
XONECTEPUHHIH, XXMHanNyblH bonabipMangpl.

'yn TO3aHbl NUNMATEPIHIH TaramablK KYHAObINbIFbIHBIH Macenenepin
KapacTbipa OTbIpbIM, Bip XafblHAH NUNIMATEP Man epuTiH BUTAaMUHAEPAIH
Heri3ri ke3i 6onbin TabbiNaTbIHbIH, an eKiHLWIi XafblHAaH Man KblLKbIAapbl
Xacywanblk MmembpaHanapAblH, KypblfibIMAbIK KOMMNOHEHTTEPIHIH, CUHTESIH
TOMbIK KAMTaMachbl3 eTyre KabineTTi ekeHiH Tafbl Bip peT aTtan eTKEH >XeH.
CoHfbiCblH 20 >xeHe 22 keMipTek aTomaapbl 6ap nonukaHbiKNnaraH mam
KblLWKbINAapbIHbIH 6acka Gapnblk cOMMacbiHa apaxmaoH KbiWKbINbIHbIH
KaTblHACblH KepCeTeTiH apHambl KO3((PUUMEHT KemeriMeH cunartrayra
oonaapbl.

byn koadppuumeHTTi ryn TosaHpiHoa 0,61 KypanTblH 3cceHuuanbii
Mau KblLWKbINAapblHblH, ~ MeTabonusauusceliHblH  (KOM)  Trimainik
kKoadbpuumeHTi gen atayra 6onagbl.

FanbimaapbIHbIH OMnNapbiHLLA PauNOHHbIH Man KOMMOHEHTIH eH TUiMAai
Garanayra kongaHyra 6onagbl. ban apacbl TabaHblHbIH KypambliHAA
MaHbI34bl aMUHKbILWKbINAAPbIHLIH, BUTAMUHOEPAIH, KyNnai 9NIEMEHTTEpPAIH,
NUNUATEP KypaMblHbIH 6an ekeHiH kepceTeai, kypambiHaa 50 6Guonormsanbik
akTuBTI 3atTap bap. KypamanaHraH eHimagepae 6an apacbliHblH, TabaHbIH
KongaHy, af3aHblH, aypyfa Kapcbl Typy KabineTiH TemMeHOeTeTiH XXoHe 3aT
anvacyablH ~ ©y3binyblHa anbin KeneTiH, NONMMKaHbIKKaH Mam
KbILLUKbIIAAPbIHbIH XKEeTICNenTiH MenwepiH asantaabl.

KopnagbinfaH agebuetrep:
1. blckak M. OmapTta wapyalbinblfbl ayblp Ke3eHre asik 6actbl //
KasakcTaH. - 2008. - 10 cayip. - Ne 14. - 6 6.
2. OcumueBa J1.A. lbinbueBon aHanu3 nyenuHon oOHOXknM [/ J1.A.
OcwuHueBa // NuenosoacTeo. - N2 5. - 2005. - C. 12-13.
3. MateHT 2249946 Poccuickasa denepaums, MIMNK7 A01K47 / 06.
MbinbuectopHuk / MpucskHas C.I1., Leuypa A.B.; 3aaButenb n naTeHTo-
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obnagaTtenb - [anbHEeBOCTOYHbIM rOCYyAapPCTBEHHbIM arpapHbIn YHUBEPCU-
TeT - Ne 2003113506/12; 3asen. 07.05.2003; ony6n. 20. 04.05. bion. Ne 11.
-8c.

4. MateHT 2294631 Poccuinckas Pegepaunsi, MIK7 A01K47/06.
MeinbuecbopHuk / MpucshkHaa C.I1., Cmonsk IN.®., Lleuypa A.B., Jlbinbik
C.H; 3aaButenb n nateHToobnagarens - [JanbHEBOCTOYHbIN rocy4apCTBEH-
HbI arpapHbIn yHuBepcuteT. Ne 2005121789/12 3assn. 11,07,2005; ony6n.
10,03,07. bron. Ne 7 - 6 c.

5. Mpucsknasa C.I1., Lleuypa A.B. CoBeplueHCTBOBAHNE TEXHOOMMMN
cbopa 1 06paboTkM LBETOYHON MblfbUbl (MYENMHOM 0OHOXKK): MoHorpadus
[ OanblAY, bnaroselyeHck, 2006. — 118 c.

6. MNosHakoBcknn B.M. 'MrmeHnyeckme oCHOBbI NUTAHUS, Ka4eCcTBO U
B6e3onacHOCTb NULWEBLIX NPOAYKTOB [TekcT]: YuebHuk / B.M. NosHsakoBckni
- 5-e n3g., ucnp. n gon. - Hoeocnbupck: Cnb. yHmB. nsg-so, 2007. — 455 c. -
(MuTtaHwne).

7. Foich J., Lees M. Slone — Stanley G.H. // J. Biol / chom. - 1957. - V
226. — P. 497-509.

4.22. Ucnonb3oBaHue siI6NIOYHOro NeKTMHa B NPOU3BOACTBE MorypTa

KyaHnbiw Fabuagynnaynsl Tneynues
marnctpanT. HAO «Kasaxckuin HaumoHanbHbIn ArpapHbi YHUBEPCUTET»
(r. Anmatbl, KasaxcTaH)
CantaHaTt [xymaTkbi3bl MycaeBa

KaHOMOaT TEXHUYECKUX HayK, accounmpoBaHHbIN Npodeccop kadeapbl
«TexHonormna n 6e3onacHOCTb NULLEBLIX NPOAYKTOBY. Kazaxckum
HauuoHanbHbin ArpapHbin YHuUBepcuTeT (r. AnmaTtel, KaszaxctaH)

Xanat A6aynnaeBHa UckakoBa
KaHOMOAT CeNbCKOXO3ANCTBEHHbIX HAaYK, acCOLMMPOBAHHbLIN nNpodeccop
kapegpbl «TexHonorns n 6e3onacHOCTb NULLEBBLIX NPOAYKTOBY». Kasaxckum

HauuoHanbHbin ArpapHbin YHuUBepcuTeT (r. AnmaTtel, KaszaxctaH)

AHHOMauyus

UccnedosaHbl opaaHonenmuyeckue U peosio2udecKkue rokasamesnu tiocypma c
OobasrnieHuem s165104H020 NnekKmuHa 8 konudecmse om 1 0o 3%. YcmaHoereHo, 4mo
67104HbBIU NEKMUH 0JI0XUMESIbHO 8/IUSIEM Ha Op2aHOIenmuYecKue U peosioeudeckue
ceolicmesa toaypma.

Knrodyeeble cnoea: uoz2ypm, s6704YHbILO MEKMUH, oOpe2aHosnenmu4yeckue U
peorioau4yecKkue rnokazamersiu.

Mpobnema BbiBEAEHUS U3 oOpraHMama moden  TsXenbiX WU
pagnoakTUBHbLIX METANNOB akTyanbHa BO BCEM MUpeE. OTO CBSA3aHO C TEM,
4YTO pacwmpsieTca obnactb NPUMEHEHUS] WUCTOYHWKOB MOHU3UPYHOLLIMX
N3NYy4YeHUN B NPOMbILLNIEHHOCTU, CENbCKOM X035CTBE, MeANLNHE, Hay4HbIX
nccnenoBaHuUsX, U yBenuuMBaeTCa Kpyr nnu, NpodeccnoHanbHO CBA3aHHbIX
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C HUMU. B cBA3KN € 9TUM HEOBXO4MMO NPUMEHEHNE COBPEMEHHbIX CPEeLCTB
npoTMBOpaAMaUMOHHON  3aWuTbl  JOOEN W KOMMMEeKca CaHUTapHOo-
MMrmMeHn4Yecknx MeponpuatTunm ans obecneyeHnss ux 6GesonacHoctu. B
CUCTEME MEp BaXHOE 3HayeHne uMeeT npodunakTU4eckoe nuTaHue,
cnocobcTBylOLLEE BbIBEOEHUIO U3 OpraHnaMa TSKenblX U pagnoakTUBHbLIX
mMeTannoB, ©Onarogapss NPUCYTCTBUIO  KOMMOHEHTOB, obGnagaroLmx
3alUNTHBIMN CBOMCTBaMW. [1eKTUH BbINOMNHAET POSib PagMonNpPOTEKTOpPa U
pekoMeHayeTcs kak gobaBka B MULLEBblE MPOAYKTbl ONS MpuaaHua um
AE3MHTOKCMKAUMOHHbBIX ~ CBOWMCTB.  TakMm  obpas3oM, NEKTUH U
NekTUHcodepXawume  npoaykKTbl  MOXHO  OTHEeCTM K nieyebHo-
NpodMNakTUYeCKoOMy NUTAHUIO.

[MeKTUH He TOonbKO OPMUPYET XKENEMHYID KOHCUCTEHUMIO, HO U
obnagaeTt paanonpOTEKTOPHLIMU N OETOKCUKALMOHHBIMW CBOWCTBAMM, W,
cnepoBaTtenbHO, OTHOCUTCS K NONMAYHKUMOHaNbHbIM gobaskam [1, ¢. 15].

Ocoboe 3HauyeHMe NeKkTUH npuobpen B nocrnegHee BpeMmsi, Koraa
BbIACHMNOCb, 4YTO OH ob6nagaet cnocobHocTaMM 0b6pa3oBbIBaTb
HepacTBOPMMbIE KOMMEKChI, BbIBOAUTb U3 OpraHM3mMa YefioBeka TOKCUYHbIE
MeTannbl MU AOONroXxmeywune (C nepuodoM nonypacnaga B HECKOSbKO
OECATKOB feT) U30ToNbl CTPOHUMS, ue3na u T. 4. Kpome TOro, nekTtuH
cnocobeH copbupoBaTb M BbIBOAUTbL U3 OpraHM3amMa OGUOreHHble TOKCUHBbI,
KCEHOBMOTUKN, aHabonukn, npoaykTel MeTabonuama u 6uonornyecku
BpedHble BellecTBa, Hakannueawwmecs B opraHuame. OH npusHaH B
OONbLNHCTBE CTPaH KaK LEHHbIA MULLEBON WHIPEOUEHT, HE MMEIOLLNI
orpaHuM4eHun no npumMmeHeHuio [2, c. 30].

AHanni nuTepaTypHbIX WCTOYHMKOB CBMAOETENbLCTBYET, 4TO cpeau
MHOXecCcTBa npobrnem, CTOAWMX B  HacTosiee BpemMda nepeAa
4YenoBe4YecTBOM, OAHO M3 NEepPBbIX MECT 3aHMMaeT npobnema 3arpsi3HeHus
oKpyXawwen cpedbl  pasfnnYHbIMMU  XMMUYECKMMM  BellecTBamun -
NpoAyKTamMun TEXHOreHe3a, cpean KOTOpbIX 3HaYMTENbHOE MECTO 3aHUMaloT
TshKenble meTtannsbl [3, ¢. 55]. B cBA3M ¢ 3TuM B JaHHOM nccrneanoBaTeibCKOW
pabote Hamu ObINo LuenecoobpasHo MCNorb3oBaHUE A6MOYHOro NEKTUHA B
Npou3BOACTBE  MOrypTa, C  Uenbl  CTpykTypoobpasoBatens wu
AETOKCUKALIMOHHBIX CBOUCTB AAHHOIO ChIpbSi.

MaTtepuan u meToabl UCCNefOBaHUMN.

JKcnepuMmeHTanbHas 4yactb paboTbl BbIMNOMIHEHA B nabopaTopusix
KasHAY kadeapbl «TexHonorna n 6e3onacHoOCTb NULLIEBBLIX NPOAYKTax» U
ArpoTexXAba. Obbektamn umccrnegoBaHUM CIRY>XWUNU KOPOBbLE MOJSIOKO -
3,2%, 1 A0MOYHbIN NEKTUH, N3roToBreHHbIn no TY 9199-012-01014470-04
«Bbrnonornyeckn aktmBHaga godaska K nuile "MNekTnH A6noYHbIN"».

N3mepeHne n KOHTpOo-b.

OpeaHonenmuyeckuli KoHmposb. OpraHonenTuyeckoe KadecTBO
3KCnepuMeHTanbHOro norypta 6bifo OLEeHNHO AerycTaunMoHHOM KOMUCCHEN
n3 akcneptoB no 10-6annbHou wWkane. OpraHonenTU4YeCKUn TECT COCTOUT B
OLIEHKe 3KCrnepuMeHTarbHOro norypTta no NATM napameTpam: BKYC, LBET,
3anax, Bu U KOHCUCTEHLUA.
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QuU3UKO-XUMUYEeCKUlU aHarnu3bl NpoBOAUIIN B TevyeHne 2 4 u 8 4 B
TeYeHMe rnepnuoga CKBaXXmBaHuAa 1 rnocrne co3peBaHus NpoaykTa B TeyeHne
24 yacos.

TuTpmnpyemyro KNCNOTHOCTbL onpegenany tutposaHuem 10 mn norypra
0,1 H. NaOH c ncnonbs3oBaHnemM deHondTanemHa B kKayectse nHgmkaTopa
LuBeTa, Npu Temnepatype 25 ° C.

Brnaroygepxusatowyo  cnocobHoCTb  Morypta onpegenanu
NOMOLLbIO LieHTpudyrn. MNpeaBapuTenbHO YCTaHOBUB (DaKTOP pasgeneHus,
KOTOpPbIN 3aBUCUT OT CKOPOCTU BpaLleHus -n n paguyca potopa-R [4, c. 5].

Pe3ynbTaTtbl uccnegoBaHusa. O6cyxaeHue pe3ynbTaToB.

B nccnepoarenbckon paboTte paccmaTpmuBaeTcs BIMAHME SS6NTI04HOIo
NekTUHa Ha KayecTBO MOrypToB, BHOCMMbLIX B MnpoLecce MX BblpaboTku C
Luenbo obpasoBaHUs Takux BMOOBbLIX OCODEHHOCTEW, KaK CTpyKTypa
KOHCUCTEHUMS, BA3KOCTb, BHELUHWUM BUA, BKYC. [INa OOCTMXXEHNSA 3TOW Lenu
peLllanuch cregytowme 3agaym - BblpaboTka NOrypToB:

- KOHTPOSbHbIN 06paseL,

- obpasey, ¢ gobaBneHnem nekTnHa B KonmyectBe 1% oOT oOuien
Macchl;

- obpasey, ¢ gobaBneHnem nekTuHa B KonmyectBe 2% OT oOuien
Macchbl;

- obpasey ¢ pgobasneHnemMm nektnHa B KonuyectBe 3% OT obwien
Macchbl.

[MpakTnyeckaa 3HA4YMMOCTb WUCCNedoBaTenbCkon paboTbl U eé
pes3ynbTaT OCHOBbIBAETCA Ha WCMNOSb30BaHUM B NPOU3BOACTBE WOrypTOB
SA6NTO4HOro NEKTUHA, NPUMEHEHME KOTOPbIX NO3BOSISIET NOBLICUTbL BSA3KOCTb
rotoBoro npoaykra, obecneuntb Tpebyemyo  KOHCUCTEHLMIO W
OETOKCUMKAUMOHHbIX  CBOMCTB NpPoAyKTa, TakMm obpasom npuaaTb
dYHKUMOHANbHOE CBOWCTBO NPOAYKTY. FAGMOYHbIA NEeKTUH nosiydyann B
nabopaTopHbIX  YCMOBMSIX, C MECTHbIX OCEHHUX COpPTOB A6GMOK-
«AnmMaTtunHckmn anopTt», metogom TY 9199-012-01014470-04.

B kauyectBe (PpyKTOBOro HaKOMUTENS NPUMEHNANW NpenBapuUTenbHO
obpaboTaHHble (0,25-0,3 MM) KycO4ykuM COpPTOB SAGMOK - «ANMaTUHCKUN
anopT».

ABNOYHbIN NEKTUH BHOCUIICA OO CKBALUMBAHMUA, MO HUXE NpUBEAEHHOM
peuenType, ero UcnosnbL3oBaHne He TpebyeT CYLEeCTBEHHbIX U3MEHEHUI B
TEXHOJSIOrMYeCKoM npoLecce.

Tabnwuua 1. PeuenTtypa norypTta

KOMMOHEHTHI KonunyectBo, %
KopoBbe monoko, 3,2 % 83-85
3akBacka 5,0
@PpyKTOBbLIV HAKONUTENb 6,0
Caxap 5,0
ABNOYHbBIN NEKTUH 1,0-3,0
NToro 100
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HepacTBOpMMOCTb NeKTUHa B CUCTEMax C BbICOKAM cOAepXaHnem
caxapa no3BosisieT NPUroToBUTbL AUCNEPCUIO NEKTUHA 6e3 ero KOMKOBaHUS B
KOHLEHTPMPOBaHHOM CaxapHOM pacTBope, AN 3TOro npeaBapUTesibHO
pacTBOPUN NEKTUH B ropsiyen Boge ¢ Temnepatypon 70°C npu NOCTOSTHHOM
nepemelumBaHmm B TedeHme 30 MUH. 1 BHOCUIN €r0 B peLenTypy.

Ob6pasoBaHne  cneyndunyeckoro  KMUCIIOMOSIOMHOMO  BKyca W
apomaTuyeckux BewecTB (OpMUPYIOTCS B NEepuos CKBaLUMBaHUS U
CO3peBaHNA MpOAyKTa, a Takke 3aBUCUT OT cocTaBa OakTtepuaribHbIX
3aKBacoK, fobaBnseMbIX UHIPaaNEeHTOB.

Consistency
10

5 A —— Control
Appearance / Taste 1-sample
0
\ 2-sample
3-cample
Color' Smell

Mpodunarpamma — 1. OpraHonenTn4eckne CBOMCTBA rOTOBOro NpoayKTa

PesynbTatbl uccregoBaHUa OpraHoNenTUYECKUX CBOWCTB FOTOBbLIX
NpoAYyKTOB NpuBeaeHbl B npodunarpamme-1. Npu KOHUEHTpaUnn NeKTMHa B
konndyectBe 1%, Kak M B KOHTpOSie, npoucxoauTt pasgeneHne gas un c
NoBbILLEHMEM TemMnepaTtypbl npouecc naeT obicTpee. Npu KOHUEHTpauun
nektmuHa 2% wn 3% QpakunoHnpoBaHME MOJSIOKa HE MNPOUCXOAWUT, CMECb
CTaHOBUTCSH BS3KOW U FOMOreHHOWN.

MpoJomknTenbHOCTb M TemnepaTypa CKBalLMBaHUsS npolecca, a
TakKe KUCMNOTHOCTb MNPOAYKTa SBMASKOTCA  BaXHbIMM  pakTopamu,
BAUAIOWMMN  HA  KOHCUCTEeHUMO  norypta.  [1poaormKMTenbHOCTb
CKBaAlLMBAHUS MOJSIoOKa OObIMHO yCTaHaBnMBaKOT MO  HapacTaHWKo
KMCNOTHOCTU, BA3KOCTU UM NMPOYHOCTU NOSYYEHHOrO CrycTka, Kotopas Tak
Xe 3aBUCUT OT AobaBnsieMblX MHrpeguMeHToB. YUTO NoATBepXXAartoT Haluum
nccnegoBaHnd, raoe  Habnwganocb pasgeneHve a3 Ha o KUAKYH
KOHCUCTEHLMIO 1 OTCTOWM cryctka (1-obpaseu), yero He Habnoganacb Bo 2 n
3 obpasuyax. A xapakTtep cryctka onpegensdeTrca YPOBHEM HaKOMIIEHUS
MOSIO4YHOM KNCIOThl, CMOCOBHOCTbLIO 6enkos dopmmnpoBaTb
NPOCTPaHCTBEHHbIE CTPYKTYPbI, yAEpPXKMBaTb BNary v T. 4.

B cBAsn c 3tum, Ha cnegywwmm atane uenecoobpasHo 6bino
nccrnegoBatb BRMSIHAE MEKTMHA Ha KUCNOTHOCTb NPOAyKTa BO BpeMSs
ckBalumBaHus (Tabnuua 2).
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Tabnuua 2. BnnsHme a6noYHOro NekTuHa Ha NpoLuecc KMcnotToobpasoBaHns

Ne CKBaL:ZIlEaHVIe, Control 1- simple 2- simple 3- simple
1 1 22,0 22,5 23,0 23,5
2 2 31,0 32,0 34,5 36,0
3 4 51,0 54,0 56,5 59,0
4 6 62,0 65,0 69,0 73,0
5 8 75,0 79,0 85,0 91,0

PesynbTaTbl mnccrnegoBaHua: BnvsHWe [obaBnsemMoro nekTuHa Ha
KMCNOTHOCTb CKBalUMBaHWSA nokasanu, 4to npu gobasreHne a65104HOro
nekTuHa B konuyectBe OT 1-3% KUCNOTHOCTb yBenuuuBanacb Ha 3,2 u
16,1% CcoOOTBETCTBEHHO B TeyeHme 2 4acoB, M Ha 53 u 21,3%
COOTBETCTBEHHO B Te4yeHne 8 4acoB, MO CPaBHEHUIO C KOHTPOSIbHbIM
obpasuom.

Ha ckopocTb npouecca ckBaluMBaHusi BNndeT copaxmneaemble caxapa
B CbIpbe, TaK B UcnbITyeMbix obpa3suax Ne 1-3 ¢ gobaBrneHmem nekTnHa obis
OTMEYEeH pe3kuMrh PoCT KucrnoToobpasoBaHMa nocne 2-3  4acos
CKBalLUMBaAHUS, 3TO OObBACHAETCA pacllensieHneM neKkTUHa KOTOPbIN
ABMNAETCH BbICOKOMOJSIEKYSISPHBIM Mofnncaxapuaom, 4o caxapos, nepsble 2
yaca, M panbHenwee ux OpoXeHue BbI3biIBAEMOE MUKPOOPraHM3Mammu
BakTepuanbHbIX 3aKBaCOK.

OkOH4YaHMe ckBalMBaHUA OObIYHO YyCTaHaBMMBAKOT MO MOSYYEHUIO
OOCTaTOMHO MPOYHOrO Cryctka M TUTPYEMOWM KUCIOTHocTM 75-85°T, a
AanbHenlee MNoBbILLEHWe KUCITIOTHOCTU MOXET NPMBECTU K nepesapsaake
Oenka, BcneacTteMe 4ero CTPyKTypa cryctka npuobpeTaeTr Xpynkue,
HeobpaTMMO paspyLlalomneca CBs3W, KOrypT TepseT MnacTUYHOCTbL W
pas3xuxkaeTcs Npu pasmeLimBaHun.

Takum obpasom, yCTaHOBIEHO BMSIHME KonuyecTBa AobaBnsiemMoro
NeKTMHa Ha CKOPOCTb MpoLecca CKBallMBaHUS.

KMCNoTHOCTb Takke BNUSIET Ha BS3KOCTb MEKTUHOBBLIX PaCTBOPOB.
BA3KkOCTb  NEKTMHOBOro  pacTtBopa MOXeET  ucnonb3oBaTbCA  And
onpefeneHus ero 3aryCTUTesibHbIX U BriaroygepXusarLLmx CBOUCTB.

HakonneHne MOMOYHOM KUCAOTblI MPM MOJIOYHOKUCIIOM OpoXXeHuu
caxapoB MMEET CYLEeCTBEHHOE 3HayeHune ans obpasoBaHus 6enkKoBOro
CryCcTKa, onpegensawouwero KoHcucteHumo uorypta. Ob6pasyouiasacs
MOJIOYHAas KMUCMOoTa CHWXKaeT oTpuuaTenbHbIA 3apsag Ka3eMHOBbIX MULLES,
TaK kak H™-moHbl nogaensaoT guccoumaunio KapboKCUIbHBIX TPy KasenHa,
a Takke rmaopoKCUnbHbLIX rpynn dpocdopHon KNCNoTel. B pesynestate aToro
OOCTUraeTCcs PaBEHCTBO MOSIOXUTENbHLIX U OTpULATEeNbHbIX 3apsaoB B
N3035eKTpUYECcKon Touke kasenHa (pH 4,6—4,7). B n3oanekTpmnyeckon Touke
Ka3enmHoBble WM  Napaka3eumHoBble YacTuubl MPU  CTOSIKHOBEHUU
arpervpylT, obpasys Lenodkm Wnn HUTK, a 3aTeM MPOCTPAHCTBEHHYIO
CETKY, B i4eNKM U NETNN KOTOPOW 3axBaTbiBaeTCA AUCNEePCUOHHAs cpeaa
C XXMPOBbLIMW LLIApUKaMU U OPYrMMW COCTaBHbIMWU YacTAMM MOJSIOKA, TakuMm
obpa3oM npoucxogut  ynnoTHeHua cryctka [5]. CrnepgoBaTenbHo,
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AanbHevwune wuccnegoBaHna ObinNn  MOCBALLEHbI  BIIUSAHUIO  S0M0YHOTO
NeKkTUHa Ha peonornyeckne CBOMCTBa Norypra.

Tabnuua 3. BnuaHune a6104HOro NekTuHa Ha BA3KOCTb rOTOBOroO NpoAyKTa

Ne | LleHTpndyrmpoaHnue, | KonnyecTBo BblAeNMBLLENCS CbIBOPOTKM B 0bpasuax, M
MUWH control 1-simple 2-simple 3-simple

1 10 6,8 6,6 6,3 6,0

2 20 7,4 7,1 6,8 6,3

3 30 7,8 7,4 7,0 6,8

PesynbTatbl uccrnegoBaHMa nokasann, 4To MNpyv  UCMONb30oBaHME
A0noYyHOro nekTuHa, BRaroygepXusawwaa B obpasuax: 1-3 npu
ueHTpudyrnposaHum B TedeHne 10 n 30 muHyT nosbiwaeTtca Ha 3,0-11,1 %
m 51-13,2 % COOTBETCTBEHHO. JOTO OODBLACHAETCA  BbICOKOM
BlarocBsi3biBalOLLEN CNOCOOHOCTbIO NEeKTUHa, 4YTO AaeT obocHoBaHue
BO3MOXHOCTb UCMOfb30BaHNA NEKTMHA B NPON3BOACTBE MOrypTa.

[laHHblE nccnenoBaTenbCKon paboTbl NnoKasbIBatoT, 4yTO
MCcnonb3oBaHMe NekTUHa B NPON3BOACTBE NOrypTOB MNO3BOMSAET UCKITHOUYNTD
TakMe TMOPOKW, KaK OTAEeNeHne CbIBOPOTKM U  U3NULWIHE XnakKas
KOHCUCTEHUMS, a TakkKe YNnydlWnTb OpraHofienTuyeckMe rnokasatenn wu
NpuaaTb 4ETOKCUKALMOHHbIE CBOMCTBA AaHHOMY MPOAYKTY.

Cnucok nutepaTypbil:

1. JoHyeHko J1.B., Pupcos [.[. TexHoOnorna nektmHa WM MNEKTUHO-
npoayktoB — KpacHogap: KI'AY, 2006. — 279 c.

2. [1eKTUH - OCHOBHOW UCTOYHUK BopbOLI C BpeaHbIMU BeLlecTBaMmu /
E.MN. Jlmcosuukasa, C.B. lMatmema, J1.4. PoguoHosa, HO.H. Lllakota //
[MpyopuTeTHLIE HanpaBneHUs pPasBUTUS NULLEBON WHOYCTPUU: MaTep.
HayJ.-rnpak. KoHg. — CtaBponornb, 2016. — C. 385-388.

3. OyHKUMOHanNbHbIE NULLEBbIEe NPOaYKTLI. BBeaeHne B TexHosnornm /
A.®. [lopoHuH [n gp.]. M.: dellv npunT, 2009. 288 C.

4. Metogudeckoe ykasaHue. bnuHoB, B.A. buoxummna ¢ ocHoBamu
domsunyeckon n konnomgHon xumun / B.A. bnnHos, B.W. JlaTteiwes, HO.B.
[MnaTtoHoBa, B.P. Ctpyroswukos. - CapaToB: "apHuTypa Tanmc, 2005 — c.
127-128.

5. buoxummnyeckme 1 (PUIMKO-XMMUYECKME  NpoLecChbl  npwu
NPON3BOACTBE KUCITOMOSTOYHbIX NPoayKToB: https://nomnoms.info/.
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4.23. buocneuuduyeckasa copobuma npoteonnutTuyeckux oepmeHToB
n3 KX rpuba Aspergillus Oryzae ¢ nomouwbo adocpmHHOro copbeHTa,
co3fjaHHOro Ha OCHoBe nonuaTuneHTepedTanara

Monaup XapkbiHOekoBHa KaHxururosa
2 KypcC OOKTOpaHT Kadeapbl «bnotexHonorus», KOxxHo-KasaxctaHckum
rocygapCTBeHHbIN yHBepcuteT umeHn M.O. AyasoBa
(LWbimkeHT, KasaxcTtaH)
AHap MapeHoBHa EcumoBa
KaHOnaaT XMMUYeCKUX Hayk, OOUEHT Kadeapbl «bnotexHonornsay, KOxHo-

KasaxcTtaHckuin rocyaapCTBeHHbIN yHUBepcuTeT uMeHn M.O. AyasoBa

(LWbimkeHT, KasaxcTtaH)
Mbepoxutamd CanaxoBuy Tawumyxamenos
OOKTOP XMMUYECKMX HayK, npodeccop kadeapbl «BMOTEXHONOrNA»
TawkeHTCKUN XNMUKO-TEXHONOTNYECKUNA UHCTUTYT

(TawkeHT, Y3bekuncraH)

Ha coBpemMeHHOM 3Tane pasBuUTUS OUOTEXHOMNOrMM ee rpaHuLbl
CYLWECTBEHHO pPaCLUMPSIOTCA: OHa MPOHUKaAeT B pasfiMyHble obnacTtu
NPOMbILLNIEHHOCTU, CENbCKOro XO38NCTBa, MEAULNHBI, a TaKKe MHOXeCTBa
apyrmnx chep. [loctaToyHO cneumdnyeckum HanpasfeHneMm
OMOTEXHOOrMN, BO3HUKLIEN HA MOrpaHMYHOM obnactn C MMMYHOSIOTNEN,
ABNAETCA UMMYHOBOMOTEXHOSOMMS.

OQHUM U3 APKUX AOCTUNKEHNN UMMYHODMOTEXHONOMN MOXXHO CHUTaTb
pa3paboTky uMmMyHodepmMeHTHoro aHanmsa (MPA), KoTopbii MO CBOEW
YYBCTBUTESNIBHOCTU U HaAEeXHOCTU MNPEeBOCXOAUT MHOrMe CyllecTsyloLlme
MEeTObl aHanmM3a u LUMPOKO NPUMEHSETCA Ha npakTuke. [1, c. 273].

Mpn paspabotke meTogoB VDA pewawowmin pornb urpaeTt BblIOOp
dEepPMEHTHON METKM WU BBEOEHME €€ B COCTaB aHTUreHa Wnu aHTuTen.
Heobxoaumo oOTMeTuTb, YTO Ansa Bblbopa (epMeHTHbIx MeToKk B UNDA
npeabsaBnserca psag obwmx TpeboBaHu. Bo-nepBbix, OOMKHO ObITb
obecnevyeHa BbICOKasi CNEUUAUYHOCTb W yAenbHasd KaTtanuTuyeckas
aKTUBHOCTb epMeHTa, no3Bonsowas obHapyXuUTb (epMeHTaTUBHYHO
METKY B OMEHb HU3KMUX KOHLEHTpaumsax. Bo-BTopbiX, epMeEHT LOMKEH BbITb
OOCTYMHbIM, TaK Kak noTpebyeTca 3HauuTenbHOEe €ero KonmyectBa Ans
cepuurHbix onpegeneHun. Kpome TOro, OH OOSMKEH COXPaHUTb BbICOKYHO
dPepMEeHTATUBHYIO aKTUBHOCTb MOCIIe XMMUYECKOW Moaupukauum npwm
Nosy4YeHUM KOHBKOraToB C aHTUTENaMn. HakoHel HemManoBaXXHOM SIBNSAETCSA
npocrtota MeToAuKM onpedeneHna akTMBHOCTU. [lpy 3TOM  BaXHO
obecneuntb  OOCTATOMHO  BbICOKYHD  YyBCTBUTENBHOCTb  MeETOAaA
onpeaeneHns KoHUeHTpauumn camoro dgoepmeHTa u cybetpara. [2, ¢. 251].

Takumn TpeboBaHuaAMM yOoBReTBOPsieT PEPMEHT O — amunasa.
HemanoBaxHbIM 06CTOATENLCTBOM AS1s1 BbiOOpa B KadecTBe (PpepMEeHTHOMN
METKM O — amunasbl sBndeTcd U TOT hakT, YTO B HacTosiLee Bpems B
OCHOBHOM AJ151 9TOW LiefIn UCNOSb3YHTCA Takne bepMeHTbl Kak, WwernovHas
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doocpoTasa, nepokcugasa U gpyrme OOBOSMbHO OOpOorve oepMeHTbl. a —
amurasa BbIrOQHO OTNIM4aeTCs OT TPagMLNOHHO UCMNOSb3yeMbIX (hepMeHTOB
B HALLMX YCMOBUSIX OOCTYMNHOCTLIO, AELLIEBU3HOW, BLICOKOW KaTanmnTU4eCKON
aKTUBHOCTbIO M OCOBEHHO BO3MOXHOCTbIO BM3yasflbHOMO TECTUPOBAaHUS.
[3, c. 279].

N3BecTHO, 4TO rpubbl poga Aspergillus npogyumpytoT a — amunasy
MMHOXECTBa pPasfinyHbIX TMOPONUTUYECKUX (EepMeHTOB, B TOM 4ucre
npoTemHasbl. B npouecce o4ncTkM a — amunasbl MOFyT YacTUYHO
NHaKTMBMPOBATbLCS 3a CYET AENUCTBUSA NPOTENHA3, cogepxatumneca B KXK.

Kak nssectHo, KXX MukpoopraHnamoB npeactaBnsaioT cobon 6enkosble
BElLlecTBa, coepxawme Hapsgy C OCHOBHbIM depMeHTOM Habop
MOPOSIUTUYECKUX (DEPMEHTOB, KOTOpble MPOSABASAIOT aKTUBHOCTbL B
YCNoBUSX UX NpuMeHeHus. [4, c. 1084].

B pesynbTate genctsua npoTevHas amurionutuyeckas akTUBHOCTb
npenapaTtoB CYLLECTBEHHO CHmxaeTcd. [1o3aToMy B nouecce OYUCTKU a -
amunasbl n3 KX, yoaneHus npucyTtcTBylOLWMX B HEM MpPOTenHas urpaet
HeMasioBaXXHble 3Ha4YEeHUS.

B cBsA3n c¢ aTum, B pamMkax AaHHouW paboTbl Hamu paspaboTaH
3 PeKTUBHBIN CNOCOH6 OYNCTKM PEPMEHTA O — amunasbl U3 KyNbTypanbHOW
xngkoctn (KXK) rpuba Aspergillus Oryzae, nonyvyeHHon Ha kadegpe
MuUKpobuonormm un  6uotexHonormm HaumoHanbHOro YHuBepcuTteTa
Pecnybnukun Yabeknctan um. M. Ynyrbeka. [1nsa yaaneHus npotemHas n3 KX
HaMn NpMMeHEH MeTog nx acppuHHom copbumn.

[Ons atoro Heobxogumo cuHTe3npoBaTb aPdUHHBIN copbeHT. Kak
M3BECTHO B HacTosWee BpeMs CUHTe3upoBaHbl 6Guocneundguyeckune
COpBeHTLI A45151 NPOTEONTIUTUYECKNX (DEPMEHTOB CaMOK pasfiMyHOM NPUPOAbLI.
Kak npaBuso, oHM COCTOSAT U3 HOCUTENS, BCTaBKWU COeAUHEHNSA, UrpatoLLero
porib «MOCTMKa» 1 nuraHga. Yaue Bcero B kayecTse NUraHAoB BbICTyNaoT
NPUPOLHbIE WIIM CUHTETUYECKNE WHIMOUTOpbLI, pexe camu cybcTpaThbl
npoTeas. B nepBom criydae TpygHOCTb 3aK04aeTCs B TOM, YTO OCTATOYHO
TPYAHO yYecTb CneundunyHOCTb CBA3bIBaHWA, @ BO BTOPOM — MPOUCXOLUT
rmgponna cybcTpata v yaaneHve npoTea3 M3 pacTBopa CTaHOBUTCS
HenosnHbiM. o3TOMYy Mbl pewwunn nonyvntb CopOeHT Ans yaaneHus
npoTeas uHbIM NyTem. B kayecTBe HocuUTensa Mbl Bolbpanu KpyrnHOMOPUCTbIN
cononumMmep — nonuatuneHTepedTanar (COPCUNEH), MMEKLWMA BbICOKOE
CpOACTBO K yaepXunBaHuto BenkoB, B YaCTHOCTU, Obl4bEro CbIBOPOTOYHOIO
anbbymnHa (BCA). Takon copbeHT wumnperHnpoBaHHbin BCA o4veHb
cneundudeH Kk copbumm npoteas, B TOM 4YuUcne U NPOTEONUTUYECKUX
depmeHToB, cogepxawmxca B KX rpnba Aspergillus Oryzae. [5, c. 843].

Bbinu paspaboTaHbl onTUManbHble ycnosusi copbumm n aecopbumm
npoTteonuTnyecknx depmeHtoB n3 KXX Ha mmnperHmpoBaHHOM 6Genkamum
copcuneHe. [na npepoTBpaweHns rugponu3a 6enkooro cybcTparta
nogbupanunce ycroBua cpefbl Tak, YTObbI CBA3bIBAHME MMESIO MECTO HU3KOEe
(Ks~Km), a katanu3 He npotekan (K2~0). OnbITHbIM NyTEM YyCTaHOBIIEHO,
4yTO 3TOMY cnocobcTByeT BBedEHWE B cpedy ITUMOBOro cCnupta B
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KoHueHTpaumn o 20%. Takon copbeHT UMeeT BbICOKOE CPpeacTBO K
npoteonutTnyeckum depmeHtam cogepxawmeca B KK un adpdektnsHo
yoansieTt nx us KX.

Takum obpaszom, HaMmn CMHTE3NPOBaH aPPUHHBIN COPOEHT Ha OCHOBE
nonuaTuneHtTepe@Tanarta MU C ero NOoMOLLbIO OCYLLUECTBIIEHbl yaaneHue
npotenHas n3 KX rpnba Aspergillus Oryzae. [6, c. 62].

JlntepaTtypa:

1. bepesnH W.B. u gp. buotexHonorust / Peg. H.C. Eropos, B.M.
Camyunnos. M.: Beicw. wk., 1987. KH. 8: VIHxxeHepHas aH3nmonorus. 273 c.

2. Eropos A.M. Teopua n npaktnka UMMyHoOdOepMEHTHOro aHanmsa /
Eropos A.M., Ocunos A.l1., d3aHTnes b.b., NaBpunosa E.M. M.: Bbicluasa
wkona, 1991.-251 c.

3. Lindbladh C., Mosbach K., Bulow L. (1993) Use of genetically
prepared enzyme conjugates in enzyme immunoassay. Trends Biochem.
Sci., 18, 279-283.

4. Nakane P. K., Kawaoi A. (1974) Peroxidase-labeled antibody. A new
method of conjugation. J. Histochem. Cytochem., 22, 1084-1091.

5. MBaHoBa H.M., BaraHosa T.U., CtpoHrmH A.A., CtenaHos B.M.
Bbligenenne n ceoncTBa nenumHamuHonentngasel U3 A. oryzae. buoxmmmg,
1977, T.42, Ne 5, c. 843.

6. N3BekoBa .. T[lpoTeonutnyeckne csonctea rpuba //
Mwukpobuonorus. - 1985, - 54, Ne 1. C. 62.

4.24. ©Hpey ypaicTepiHiH cyTTiH 6akTepuounAaTik Mep3iMiHiH
y3apybl MEH OHbIH KypaMblHAaFbl BATAMUHAEPAIH e3repiciHe
9CepiH XUMUANDbIK capanTay

Menpe6ek XXymabekynbl XXakcbibaeB
X.f.O., AoueHT, Aban aTtbiHaarbl Kasak ynTTblK negarormkanblk

yHuBepcuteTi (AnmaTthbl K., KaszakcTaH)
MepyeTt BakbITKbI3bl HypaanueBa

Aban atbiHaarbl Kasak ynTTblk negarornkasbiK YHUBEPCUTETIHIH 2 KypC
mMarnctpaHTbl (Anmartbl K., KazakctaH)

Hasbim KanpaTtkbiabl ApuHoBa

Aban atbiHaarbl Kasak ynTTblk negarornkasbik YHUBEPCUTETIHIH 2 KypC

mMarnctpaHTbl (Anmartbl K., KazakctaH)

AHOamna

Makanada myte cymiHiH 6akmepuouyudmik Mep3iMiH y3apmy MakcambiHOa
nakmonepokcudasa xyueciH (JITK) xumusansik xonmeH 6erceHdipy adicmemeci xoHe
masa wuki myde cymi MeH nacmepJsiey mexHoso2usisbik eHoeydeH emkeH cymmepoeH
anbiHFaH wybammap KypambiHOarbl eumamuHOepOiH CaHObIK XoHe carnarsblK
e3zepicmepi  Kapacmeblpbinidbl. byn odic 6olbiHWa rnepokcudasa KypambiHOarbl
muouyuoHam OpHbIHA Hampuli MUOUUOHamMbl X8He CymeK acKblH Mombifbl pemiHoe
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Hampuu nepkapboHambIHbIH apmyp-i mernuweprepi rnatoarnaHblrosbl.
Jlakmonepokcuda3sa xydeciHiH spmypsii memrnepamypada acep emyi aHblKkmarobl.
XaHa caybinfaH myle CymiHiH XoHe OHbl awbimy akblfibl arnbiHFaH wybammabiH
MaUnbinbifbl, KbILWKbIIObIFbI, MbIfbI30biFbl M.6. hu3UKa-XUMUSTIbIK Kepcemkiwmepi, cyda
)XoHe Mauda epumiH, COHbIMeH Kamap, PP eumamuHOepiHiH caHObIK Mesnuwepriepi
XpomamozapaghusisiblK, CreKmMpoghomomMempussblK, mMmumpumMmempusisiblK adicmepmeH
3epmmendi. Cymmi eHOey ypdici, onapldbiH KypambiHOarbl eumamMuHOepOiH caHObIK
MesiwepriepiHiH asarobiHa anbirn KesremiHoiai aHbIKmasobl.

Tyuin ce30ep: mytlie cymi, nakmonepokcudasa xytieci, bakmepuoyudmi Mep3sim,
buoxXuMUSAbIK peaKkyusnap, Hampuld muoyuaHambl, rnepkapboHam, KOHUeHmMpauus,
nacmeprney, awbimy, eumamMuHOep, xpomamoezpacgpus, caHObIK Mesnuwep, 6HOey,
KbIWKbINObIK, MblfbI30bIK, MaUIbIfbIK.

XuMunyecknn aHanms BRMAHUA CNocob6oB nepepabdboTku
Ha cOXpaHeHne BUTaMMHOB U YBenunyeHne 6aKTepnoungHom
da3bl MONoKa nakTonepoKCUAHbLIM CNOco6om

Menpebek XXymabekoBuy XKakcunbaen
O.X.H., goueHT, Kaszaxcknn HaumoHanbHbIW Negarorn4yeckum
yHuBepcuteT nmeHn Abas (r. Anmatbl, KazaxcTaH)
MepyeT bakbiTOBHa HypaanueBa

MarncTpaHT 2 Kypca, Kazaxckui HaunmoHasbHbIn negarormndecknm

yHuBepcuteT nmeHn Abas (r. Anmatbl, KazaxcTtaH)
Ha3sbim KanpaTtoBHa ApuHoBa

MarncTpaHT 2 Kypca, Kazaxckuin HauuoHanbHbIN negarornyeckum

yHUBepcuteT umeHn Abas (r. Anmathbl, KazaxcTaH)

AHHOMAauyus

B cmambe paccMompeH xumudecKkuli crnocob akmueayuu nakmonepokcudasHou
cucmembl 0nsl yeserniudeHusi b6akmepuoyudHou ¢ha3bl eepbroXbe20 MOoJioKka Mnpu
XpaHeHuu U npueedeHbl  pe3ynbmambl  UcCedoB8aHUsi  Ka4eCmeeHHo20 U
KONIU4eCmMeeHH020 U3MEHEHUST 8UMaMUHO8 8 COCMage C8exXeao U rnacmepu3o8aHHO20
8epbritoxbeao Mosioka U npodykmoe ux 6poxeHus - wybama. HaldeHo, 4mo
paspabomaHHbIli Xumu4eckuli crnocob, OCHOB8aHHbIU Ha UCIO/Ib308aHUU pPa3uYHbIX
Konudecme muouyuoHama Hampusi U nepkapboHama no3sonsem  ygenuYums
bakmepuoyudHol ¢ha3bl morioka 00 47 4acos. OnpedenieHbl hU3UKO-XUMUYECKUE
rnokasamersu, Kak KUC/TOMHOCMb, XUPHOCMb, M/IOMHOCMb Cceexea0 8epbrioxbeao
Mosioka u rnpodykma e2o bpoxxeHus, wybama, mak e coOepxaHue pacmeopuMbIX 8
gode 8UMaMuHO8 U 8UMaMUHO8 pPacmeopuMbix 8 xupax PP onpedeneHsbl
Xpomamozpaghudeckum,  CcrnekmpoghomoMempuyeckuM U mumpumMempu4yecKkuMu
memodamu. YcmaHoeneHo, 4mo 8 wybame, [Oofy4eHHOM U3 acmepu308aHHO20
MOJIOKa, Ko/lu4ecmeo eumamMuHOo8 YMeHbLAaemces.

Knro4deeble cnoea: MOIIOKO, JlakmorepokcudadHasi cucmema, 6akmepuu,
bakmepuouyudHasi ¢ha3a, buoxumudyeckue  peakuuu, muoyuaHam  Hampus,
nepkapboHam, KOHUeHmpauus, nacmepusauyus, bpoxxeHue, 8uMaMuUuHsbl,
Xpomamoepaghusi, KOHUeHmpauyus, rnepepabomka, KUCIOMHOCMb, [MIOMHOCMb,
JKUPHOCMb.
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Chemical Analysis of the Influence of Methods of Processing
on the Conservation of Vitamins and Increase of the Bacteriocide
Phase of Milk by the Lactoperoxidase Method

Meldebek Zh. Zhaxibaev
Doctor of Chemical Science, Assistant Professor, Kazakh National
Pedagogical University Named After Abay (Almaty, Kazakhstan)
Meruyert B. Nurdalieva
2nd Year Master's Student of the Kazakh National Pedagogical
University Named After Abay (Almaty, Kazakhstan)
Nazym K. Arinova
2nd Year Master's Student of the Kazakh National Pedagogical
University Named After Abay (Almaty, Kazakhstan)

Annotation

The article considers a chemical method for activating the lactoperoxidase system
to increase the bactericidal phase of camel milk during storage. It was found that the
developed chemical method based on the use of different amounts of sodium thiocyanate
and percarbonate allows increasing the bacteriocide phase of milk up to 47 hours. The
article presents the results of a study of the qualitative and quantitative changes in
vitamins in the composition of fresh and pasteurized camel milk and the products of their
fermentation - shubat. Physicochemical parameters are determined, such as acidity, fat
content, density of fresh camel milk and its fermentation product, shubat. The content of
water-soluble vitamins and soluble vitamins and PP were determined by
chromatographic, spectrophotometric and titrimetric methods. It was established that the
number of vitamins contained in the composition of fresh milk is preserved in almost the
same amount in shubat, and in the shubat obtained from pasteurized milk.

Key words: camel milk, lactoperoxidase system, bacteria, bactericidal phase,
biochemical reactions, sodium thiocinate, percarbonate, concentration, pasteurization,
fermentation, vitamins, chromatography, concentration, processing, acidity, density, fat
content.

Tyne CyTiHIH XUMMAnNbIK Kypambl TypakTbl ©onmanabl XaHe Of
naktauus KesehiHe, MangapablH KyriHe, TeriHe, XacblHa »xaHe Backa fa ken
dakTopnapra teyenai 6onagbl. CyTTiH KypambiHaa 85 — 89% cy , 2,8 - 6,0
% man , 2,7 — 3,8 % 6enok , 4,4 — 5,1 % cyT kaHTbl, 0,6—0,9 % mMuHepanabl
3atTtap, bepmeHTTEpP, BUTaMUHAEpP, ropmoHaap 6onagbl. CyTTe, TeKk CyTke
TOH KeMipcy — nakto3a bonafbl, on Xypek, 6ayblp, 6ynpek XyMbICbl YLUiH
KaXKeTTi SHeprus kesi, KneTtka, BUTaMUHAEP KypaMblHa Kipei, 6emnok neH man
CUHTE3IHe KaTblcafbl, iLLEKTEe CYT KblLKbINbIHA AENiH biablpar, nakrosa Lwipy
YPAICIH TeXenTiH MnKpodoriopa TipLiniriHe biknan acangbl. Jlaktosa (cyT
KaHTbl) — rOKO3a MeEeH ranakro3a MorekynanapbliHbiH, KangblKTapblHaH
TypaTbiH Aucaxapwva, epiTiHainepae a, B — Typnepinae 6onaabl, onapabiH
XUMUANbIK Kypamaapbl Gipaen 6onfaHbIMeH, du3MKanblk KacueTTepi op
Typni 6onagbl. Meicansl a — Typi B — TypiHe kapafaHaa TaTTipeK XaHe cyaa
Xakcbl epuai, TemnepaTypara 6annaHbICTbl onap Oip TypAeH eKiHwi Typre
ayblcagbl.
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3epTTeynep  HaTMXKeciHOe  nepokcuaasa  PEepPMEHTI,  CYTTIH,
aHTMbakTepmnangbl Xyme akTtopblHbiH 6ipi 6onbin  TabbiNaTbIHALIFbI
awbinfFaH. Jlaktonepokcuaasa xyneci (JIMXK) yw KOMNOHEHTTEH Typaabl —
nakTonepokcuagasa, cyTek ackblH ToTbifbl H2O2 xaHe TuoumaHat. Ocbl yL
KOMMOHEHTTIH, ©3apa ©opeKeTiHEeH TuounaHaTTblH TOTbIFYbl Xypeai nae,
rmnoTuounaHar Ty3ineai:

SCN" + H202 naktonepokcugasza OSCN™ + H,O

TMoumnaHat runoTmounaHaT

Marvpa 6onfaH rMNOTUOLUMOHAT CYT KypambiHOafbl DakTepuanapably,
ecyiH Texxenai. CoHAbIKTaH, LWMKI CYTTiH cakTay Mep3iMiH y3apTy YLUiH, OfaH
TMOUMaHAaT XoeHe CYyTeriHiH ackblH TOTbIfFbIH KOcy apkblnbl (JITDK) xyneciH
B6enceHaipyre 6onagbl [1].

bi3fiH 3epTeynepimMiage oH TyMne CyTiHIH CbiIHama ynrinepi anbiHA4bl, Of
MangapablH KyTin-0afy xkarganbel 6ipaen 6onabl. AnblHFaH CyT YArinepiHiy,
duramrka-xmMmusanblK kacmeTtepi 1 kectege depinreH.

1-kecte. Tymne CyTiHiH dM3nKa-XUMUATbIK KepceTKiTepi

KepceTkiwTep Tyne cyTi
ThifbI3abIFbl, [/M3 1031,0+ 0,02
KanHay Temnepartypacsl, °C 82,0+ 0,2
Katy Temnepatypacsl, °C 0,52 + 0,02
pH 6,8+0.1
KblWKbIgbbiebl, °T 22+ 0,04
Kyprak 3atTap, % 16.4+ 0,21
Mannbinbifbl, % 6.41+0.11
Benok, % 3,30% 0,02
KaHT, % 5,50%0,03
Kyn,% 1,0610,02

[2] XYMbICTafbl ManimeTTepre conkec Tyne cyTiHAeri
naktonepokcuaasa epMeHnTiHiH 6enceHainiri naktauna 6acbiHga TOMEHT
MoHre TeH, an 4 - 5-wi naktauus amnapblHOa >Xofapblfiangbl, COCbIH
TeMeHaenai ae, nakraums asfbiHOa XXofapfFbl MoHre aeniH ketepineai. OHbIH
maHi — 10,2 + 0,09 6ipn /mn. Tyne cyTiHgeri nakTonepokcuaasa oepMeHTIHIH,
6enceHainiri (optawa maHi — 10,31 + 0,09 Gipn /mn) canbicTeipmarnsl Typae
Xofapbl. Tyne cyTiHAOEri nakronepokcuaasa depMeHTiHiH 6enceHnainiri
nakTaumsHblH, 4-Wi anbiHOA >XOfapfbl MoHre ue 0onagbl, SFHKW, CcyTTe
naktonepokcugasa (epMeHTiHiH  6enceHainiri  naktauma  Ke3eHjiHe
BGannaHbICThl ©3repin oTblpadbl. Tyne cyTiHae nakTonepokcmaasa epMeEHTI
6enceHai 6onatbiHObIFLI Dakanagpbl, SFHU Tye CyTiH 6enrini 6ip mep3iMre
AeniH cakTtayfa 6onagbl, AEereHMEH A€, OHbIH, cakTany yakblH y3apTy YLUiH,
KypaMblHOaFbl TUOLMOHATTbIH MernwepiH KebenTy apkbifbl yIFanTyFa
6onagbl. byn xyneHi ogaH ga »kofapbl 6enceHai ety yLiH TMOUMOHATTbIH
KOHLEHTpaUMACBLIH XofapblinaTy kaxeT. Tasa CyTTiH KypamblHOA CyOblH
acKblH TOTbIfbl MYNAEeM aHblKTanMagbl, COHAbIKTaH, TUOUMOHAT peTiHae
HaTPUN TUOLUMOHATTbI XXOHE CYTEeK acKblH TOTbIfbl TYpiHAE nNepkapboHaTThbI

www.regionacadem.org 132 inf.academ@gmail.com



http://www.regionacadem.org/
mailto:inf.academ@gmail.com

"The Europe and the Turkic World: Science, Engineering and Technology"
Materials of the V International Scientific-Practical Conference. Ankara, Turkey, May 6-8, 2020

kocy apkpbinibl JINXK-H 6encenpipyre 6onaapbl, coHaa o1 XXyne aHTUMUKPOOThI
acep kepceteni. Hatpuin TuouMOHaTbI MeH nepkapboHaTTbiH, BpTYPN
MernLiepnepi KocblUiFaH naktonepokcuagasa xynmeciHiH  (JIMK) 20°C
Temnepartypana acep etyi kepceTinreH, 30°C TemnepaTypaga Tyne cyTiHiH
TypakTbINnbifbl 24 caratka aevi, an 20° C 38 caraTka geliH cakTtanagp!.

KyprisinreH 3epTTey HaTMXenepiHe CcyrWeHe OTbIpbIn, Tyue CYTiHIH
e3iHaik GakTepmumnaTik KacueTiHiH, 6ap OonfaHbIMEH, OHbIH ocep €Ty
Mep3iMiH y3apTy MakcaTblHAa, nepkapboHaT neH HaTpun TuouuHaTbl
HerizginOoe [JanblHOanFaH nakTornepokcuaasa XKymeciH nanganaHyra
bonagaTbiHAbIFbI KepceTingi. XKaHa caybiiFaH CyTTi cananbel Typae cakray
YWiH, cankelHaaTy ypaiciH opTypni cebentep 6OouMblHWA KongaHyra
bonManTbIH Xafganga, 6yn aaicTi xkuHay bekeTTepinge KongaHyra 6onagbl.
CyTTiH TafaMmablk KYHObINbIFbI OHbIH KypamMblHOafbl 6enokTapabiH, ManibiH
XXOHe KeMipcynapablH, faHa emMec, coHfan-aK agam af3acbl YLWiH MaHbI3bl
Gap BuTammHgepaiH e 6onybiHa 6annaHbICTbl. ©O3iHiH, Guonornsanbik
KacmeTTepi XafblHaH LWybaT KOPEKTIK eHiM faHa emec, on congan-ak A, Bi,
B>, C ButamuHaepiHib, kesi. Ly6atTbiH 6ip nuTpi agam opraHuaminiy C
BUTAMUHIHE, TUAMWHIe XaHe pubodnaBuHre AereH TayniKTiK KaKeTTiniriH
KaHafaTTaHgblpa anagsl [2].

CyTTeri BUTaMnHaep MersillepiHe XaHe carnacbliHa XblTlyMeH eHAey,
KOMbINTY, KENTipy XoeHe T.6. CyTTi eHaey ypAicTepi CyTTiH, KypaMblH faHa
eMec, BUTaMnHaepaiH caHbl MeH canacblH e3repteni. Cyaa eputiH Be, Bio,
By, C BUTamMuHOepi eHaey ypaictepiHe TesiMcia, anci3, an manga epuTiH A,
D xeHe Bi, B2, Bs, Bs xaHe PP ButamuHaepi xblnymeH eHaey bapbicbiHAa
Xakcblpak cakrtanagbl [2-5].

BisaiH 3epTTey XYMbICbIMbI3, CUbIPp X8HE TyWe CyTTepiHeH apTypni
eHAey YpAIiCTePIHEH KeNiH arblHFaH eHiMAep KypaMblHOafbl BUTAMUHAEPAIH,
caHfblK XXoHe canarnblk e3repyiHe apHangbl. CyTTiH XXoHe OaWblH eHIMHIH,
KypamMmblHOaFbl A BUTaMUHI cnekTpodoTomMmeTpuanblk, B1, B2, Bs, Bo, B12, C
BUTaMUHAEpi XxpomaTtorpadmsansik, an C BUTaMUHI  TUTPUMETPUANBIK
SOICTEPMEH aHblKTanabl. 2 Kectede TyMe CYTiHIH  dU3nKa-XUMUANbIK
KepceTKilTepi bepinreH.

2-kecte. Tyune CyTiHiH dU13nNKa-XMMUATbIK KepceTKiTepi.

Cbih- Cyr KbILWKbINAbIFbI TbIFbI3ObIfbI
ama | naptm- | Tasanbifbl | Mannbinbifbl, % oT ’ F/oM? ’

Ne SACbI, KI

1 1 | 6 21 1,030

2 1,2 | 8 21,5 1,027

3 1,2 | 6 20 1,030

4 1,5 | 6 22 1,030

5 1 | 8 23 1,027

6 1,5 | 10 21 1,025

7 1,5 | 8 20 1,027

8 1,5 | 3,30 21 1,030

9 1,8 | 3,50 21,5 1,031
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CbiH- |  Cyt KbILUKbINAbIFb ThIFbI3ObIFbI
ama | naptu- | Tasanbifbl | Mannbinbifbl, % KoTﬂ' ’ / 'D'z ’
Ne ACbI, Kr i
10 | 12 | 4 20 1,030

Tabwurn awbiMangap apKbinbl anblHFaH WybaTTbIH XMUMUATbIK Kypambl
BGacTankbl CyTTiH KypaMblHaH eaayip e3srelle bonbin Kenegi.

3-kecTe. CyT XoHe CYT eHimaepi KypaMblHAarbl BATaMUHAEPAIH MernLwepi

BuUTaMUHAEP Tyne cyrTi, Cublip cyTi, AinpaH, LWy6ar,
Mr/Kr MI/Kr MI/Kr Mr/Kr
A BUTaAMUHI 1,26 0,025 0,01 -
TnamuH (B1) 0,60 0,04 - -
PubodnasuH (B2) 0,80 2,4 1,1 1,8
MupungokcnH (Bs) 0,52 0,04 - -
Kob6anamuH (B12) 0,0023 100 - -
donuni KbllKbinbl (Bo) 4.6 2,3 1,5 2,0
C BUTAMUHI 98 21 18 15

3-wWi kecTere cauvkec, eHAeyniH TEeXHOSOrnAsNbIK YPAICIHIH BUTAMWH
MernLwlepiHe acep eTeTiHiHE Ke3 XeTKI3reHHeH KeWiH LUMKi CyT MneH, odaH
anblHfaH WwybaTt KypamblHAaFbl BUTAMUHAEP CaHbl aHblKTanabi.

KopbiTa antkaHga, Tywe CyTiHEH, OHbl nactepneyneH KewiH >XaHe
anblHFaH wybaTt KypambiHOafbl BUTaMUHOEPAIH Menwepi, Tasa WuKi Tyne
CYTiHEH anblHFaH WwybaT KypamMmblHOaFbl BUTAMUHAEP MernLlepiHe kaparaHaa
asasanbl, SFHU CYTTi eHaey ypaici, onapablH, KypambliHAarbl BUTaMMHOepPOiH
caHAblK MerLlepriepiHiH, a3atobliHa anbin Keneai.
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4.25. MUKpOOHO-3TUONIOrM4YeCcK1e acrnekTbl aHAOMeTpUTa
kopoB B ycnoBusx TOO «Arpodupma Akac»

Kancap XXanutosuy Kywanuen
AOKTOpP BETEPUHAPHbLIX HayK, MPOdeccop BbICLLEN LLKOSbI BETEPUHApUn
n Brnonorndeckon 6esonacHocTu (r. Ypanbck, KazaxcraH)
MypaT NannxaHosu4y Kakuwes
poktop PhD, ctapwiunin Hay4HbIn cCOTpYAHUK (r. Ypanbck, KazaxcTaH)
Hyp6ek CatkaHoBuY NMHasaTOB
KaHOMOaT BETEPUHAPHbIX HayK, CTapLUMA HaYYHbIN COTPYOHUK
(r. Ypanbck, KazaxcTtaH)
HocmyxaH EpmyxaHoBuy NadaynnuH
MarncTp BeTepuHapHbIX HayK, AokTopaHT PhD. (r. Ypanbck, KazaxcTaH)
Maxamb6eT N'MHasToBUY N'ycmaHoB
KaHOuAaT BETEPUHAPHbIX HAyK, U.0. AOLEHTa BbICLUEN LLKOSbI
BeTepuHapum n buonornyeckon 6esonacHocTu (r. Ypanbck, KaszaxcrtaH)

[MnogoBUTOCTb - CMNOCOBHOCTL MPUHOCUTL MOTOMCTBO SBNSIETCS
OCHOBHbIM  MoKasaTenieM  BOCMNPOU3BOAUTENBLHON  OYHKUMM  KOPOB.
CepbesHon npobrnemor MoBbILWEHUST BOCNPOM3BOACTBA CTada SABMSAKTCS
pasnuyHble rMHeKonorndeckme 3aboneBaHnsi KOPOB, KOTOPbIE BCTPEYatoTCs
OOBOJIbHO 4YacTO MPAKTUYECKN Ha KaXXOoW >XXMBOTHOBOAYECKOW depme unm
komnnekce. LUnpokoe pacnpocTpaHeHne 3aboneBaHu penpoayKTUBHbLIX
OpraHoB KOPOB MPUYMHSIET CYLLECTBEHHbIN 3KOHOMUYECKNIA yLLepb AaHHbIM
Xo3damcrTeam.

Ana obecneyeHnss CBOEBPEMEHHOrO OMNSIOA0OTBOPEHUS Heobxoanm
BETEPUHAPHLIA KOHTPOSib 3a PepPTUibHbIM COCTOSHMEM KOPOB M TEroK
BKNIOYawoLWmnM B cebss KoMNnNekc MeponpusaTuin coctoswmx n3 cobnogeHuns
300MMMIMEHNYECKNUX HOPM, cBanaHCMpPOBaHHOIO pauMoOHa KOPMIEHUA U
CBOEBPEMEHHON AnarHocTUkM 6Gecnnogus, npodunakTnka u nedyeHue
aKyLLepCKO-TMHEKONOrMYECKMX NaTOSOrMM.

OcHoBHOM 3apjayvet BeTEpPUHApPHbIX CcheumanucToB  SABNSIETCS
pa3paboTka komnrekca 3EKTUBHbLIX BETEPUHAPHDBIX U 300TEXHUYECKNX
MEpPOMpUSATUA, KOTOpble MO3BONSAET CHU3UTb PUCKN BO3HUKHOBEHUS
aKkyLlepCKo-rMHeKkonorndeckmux  3abonesaHun, nNpu  9TOM  COXpaHuB
MOJIOYHYIO NPOAYKTMBHOCTbL M MOBbLICMB MONYyYEHUs npunnoaa.

B ycnoBuax MOMNO4YHbIX  Npegnpuatuax — Gecnniogne  KOpPOB
pernctpupyetca y 20-26% noronoBbsi N 4acToO NPUBOLMUT K 3HAYUTENbHOMY
9KOHOMMYeckomy yuepby. Cpean npuynH Becnnoaus kopos ocoboe MecTo
3aHMMaloT 3aboneBaHUs MOSIOBOM cUCTEMbl. BonesHn opraHoOB MNONOBOW
cuctembl pernctpupytotea y 30-51% 6ecnnogHbix kopoB Uy 13-28% Tenok,
a TexXHoNornsa cogepXxaHnsa MOSOYHbIX KOPOB CMocoBCTBYET BO3pacTaHUIO
ponu aTnx 3abonesaHun B aTnonormm becnnogus [1, 2, 3].

OcCHOBHbIMM NpegpacnonaralwnuMm NpUYNHaAMn ans BO3HMKHOBEHNS
HWU3KON OMnoaOTBOPSEMOCTM OTHOCATCA crnegytowme pakTopbl: CHUKEHNE
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PEe3NCTEHTHOCTM opraHnamMma Ha dpoHe HapylweHuss meTabonuama, a Takke
HEeKoTOopble WHMEKLUMOHHbIE 3aboneBaHuda, OKasblBalOLWME KOCBEHHOE
BO34ENCTBME MOCPEACTBOM MMMYHHOrO CTaTyca Yy BbICOKOMPOOAYKTUBHbIX
KOPOB WM Aaxe MNpsiMOro BO3AEWCTBUS Ha ONMOAOTBOPEHME, TeyeHue
GepemMeHHOCTM W NocnepogoBoro nepuoga. Hanpumep, Takve Kak
Leptospirosis, Brucella wnnu Neospora Bbi3blBawowme abopTbl W,
cnegoBaTenbHO, YMEHbLUaloWMe BblIpabOTKy MoOfoka y ctag M uHoraa
nnogosutocTb [4, 5]. OgHakoO HECMOTPSA Ha TO, YTO WHMEKUMOHHbIE
3aboneBaHunsa HaHoCAT yuepb oTaenbHbIM cTagam, B 6onbluem maclitabe
BO34eNCTBME UMHMEKUMOHHBIX 3aboneBaHM MOXHO npeodoneTb C
NOMOLLIbIO CPeacTB chneumdunieckon npounakTukn rnpm CcBOeBPEMEHHOMN
anarHocTtuke. CBoeBpeMeHHas 1 bbicTpas AnarHoCcTuka, rae BaxxHoe MecTto
3aHMMalT nabopaTopHble UCCnedoBaHUs C  Uenbld  OBHapyXeHus
BO3GyauTenen B NaTofiorm4eckom Matepuane aBnstoTCs OCHOBHbIM 3Tarnom
O340pPOBMEHNS XMBOTHbIX OT OonesHen, B TOM 4ucne wu OT
rMHekonormyecknx. OpHako, cyllecTsylolmMe MeToabl TPebyloT MHOro
BPEMEHMU 4YTO onpenensieT HeobxoanMocCTb NPUMeHeHns
BbICOKOYYBCTBUTEMBHLIX M CAEUUdUYHbIX  METOOOB  OWMArHOCTUKW,
NO3BONAOLWMX BbIABUTb CaMnx 6akTepuin, nbo oTaenbHbIE NX KOMMOHEHTDI
OOHUM M3 KOTOPbIX MOTryT CTaTb METOAbl MONEKYNApHO-reHeTUYECKMX
nccnegosaHnn bruonornu.

MaTepuanbl n MmeToAbl UCCrieAOBaHUN.

Ob6bekToM uccnegoBaHUS  SIBUFIMCb  KOPOBbI MO KITMHUYECKUM
npuaHakam 6onbHble aHaoMuTputom B TOO «Arpodmpma Akacy.

[Mpoby ans uccnegoBaHust oTbMpany ¢ NOMOLLbBIO LWNpuUa KaTeTepa
M3 MOnocTM MaTkm B  CTepusibHble  HOMEPOBAHHbLIE  MPOBMPKN.
Baktepuonornyeckoe wnccnefoBaHuMs dKkccygata Matkm  OOnbHbIX MO
KNUHUYECKMM NpM3HaKamMm KOpPOB MPOBOAMAN MO OOLLENPUHATON METOOMUKE.
OTHOLLEHME YCMOBHO-NATOrEHHOM MUKPOMNopbl K aHTMOMOTMKaM in Vitro
onpegenanu  Aucko-gudysmoHHbiM  METOAOM, pe3ynbTaT  KOTOPOro
yuuTbiBAlOT MNyTeEM WU3MEPEHUS AnamMeTpa 30Hbl BOKpPYr Aucka B
MUNIMMETpPaX.

NHTepnpeTaums pesynbTaTtoB uccnegosaHuin. Hanuuune  30H
Avametpom o 10 MM wmnn nosiHoe OTCYTCTBME 30H 3a4€epXXKM pocTa
MUKPODOOB BOKPYr OMCKa YKasblBalOT Ha TO, YTO MCMNbITyemMas KynbTypa
yctonymBa (¥Y) K AaHHOW KOHUEHTpauuu aHTubuoTtuka. Hanuuune 30H
AnameTtpom oT 10 go 14 MM cBMOETENbCTBYET O Masion YyBCTBUTESNbHOCTU
(M/4) kynbTypbl; OT 15 0O 25 MM — UchbITyemas KynbTypa YyBCTBUTESbHA
(4); ot 25 mm 1 Bonee, To GakTEPUIN BLICOKOYYBCTBUTESbHBI (B/4) K AaHHON
KOHLEHTpaunmn aHTMbunoTuka.

PesynbTtat y4uTbIBaLOT nyTem n3mepeHusa anameTpa
obpa3oBaBLLENCA BOKPYr AMCKa C aHTUOMOTMKOM 30Hbl B MUANMMETpax
nocne uHkybauun vawek MeTtpu B TepmocTaTte npu Temnepatype 37 C B
TedyeHne 24 vacoB. WHTepnpeTupoBanu rMofy4YeHHble pesyfbTaThbl
nccrnenoBaHnn crnegyrowmm odbpasom: ecrnm BOKPYr AMCKa OTCYTCTBYET 30Ha
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nofasneHnsa pocta MMKpPOOOB TO, 3TO yKa3blBaeT HA HEYYBCTBUTESIbHOCTb
BO30yauTens; Hannume 30H gnametpoMm o 10 MM CBMOETENLCTBYET O
Masrion YyBCTBUTESNbHOCTU KyIbTypbl; OMaMeTp 30Hbl 3a0epPXKW pocTa
B6aktepun 6onee 10 MM — ncnbITyemas KyribTypa Y4yBCTBUTENbHA K JaHHOM
rpynne aHTMbMoTnKa U KoHUeHTpaunn. CnegoBatenbHO, YeM DonbLUE 30Ha
3a0€EpPXKN pocTa KyNbTypbl, TEM Bbllle €€ YYBCTBUTENIbHOCTb K
ncnbITyeMoMy NpoTUBOMUKPOOHOMY npenapary.

Metog TIUP aHanu3a nossonser uvaeHTMduumpoBaTb  He
KynbTuBMpyemble 6akTepmun Takmx MUKPOBHLIX COOBLLECTB Kak MUKPOBMOM
XXKT n penpoayKkTMBHbIX OpraHoB camMok. [fis CpaBHUTESIbHOW OLEHKMU
BarnMHanbHOW MUKPOdIOpbl KOPOB C THOMHO—KaTaparibHbiIM SHAOMETPUTOM
N 300POBbIX KOPOB, Ucnosnb3oBanu npanmepbl 4nga reHa 16S rRNA (Tabnvua
1)

Tabnuua 1 — NMpanmepsbl gna MNLP reHa 16S 1 Temnepatypa ux omxura

BakTepun MocnepoBaTenbHOCTbL NPaNMepPoOB Temnepatypa
(pa3mep amnamMkoHa) (5°-39) omxura (C°)
Clostridium perfringens (212 | F: ATGATTGGGA