TopaiirbIpoB YHUBePCHTETIHIH

FBIJIBIMH KYPHAJIbBI

HAYYHBIN )KYPHAJI
TopalirblpoB yHuBepcuTeTa

TOPAUFBIPOB
YHUBEPCUTETIHIH
XABAPHIBICHI

Xl/lMI/Iﬂ-ﬁI/IOJ’IOFI/IﬂJILIK CepUusAChI
1997 xpunman 6acralr mBIFagbl

u-g TORAIGHYROV
UNIVERSITY
BECTHHUK

TOPAUTBIPOB
YHUBEPCHUTETA

XHUMHUKO-0M0JIOTHYECKASA cepus
Uznaercs ¢ 1997 rona

ISSN 2710-3544

Ne 2 (2024)

IMaBJsogap



HAYUYHBIN )KYPHAJ

TopaiireipoB ynusepcurera

XHUMHKO-0HO0J0THYeCKAs cepusi
BBIXOJIUT 4 pasa B roj

CBUAETEJBLCTBO
0 MIOCTaHOBKE Ha TEepeyyeT MepUOANIECKOT0 MeYaTHOTO U3/IaHH,
MH(OPMALMOHHOTO areHTCTBA M CETEBOTO M3/IaHHs
Ne KZ84VPY 00029266

BBIJJAHO
MunncrepctBoM nH(popMannu 1 kKoMMyHUKarui PeciryGimkn Kasaxcran

Temaruueckas HaNpPaBJIECHHOCTH
r[y6mxn<aum{ MaTepualioB B obactu XUMHH, 6I/IOJ'IOFI/II/I, OKOJIOT'MH,
CEITbCKOX03SICTBEHHBIX HayK, MEAUIINHbL

IMopnucHoii uHAEKC — 76134

https://doi.org/10.48081/YBQU3610

Bac penakropsl — riIaBHbIH peJaKkTop
Epxanos H. T.
0.0.1., npogpeccop
3aMecTUTEIIb [IaBHOTO pelaKTopa
OTBETCTBEHHBII ceKpeTapb

AxwmertoB K. K., 0.6.1., npogheccop
Kamxkun B. A., k.6.1., doyenm

Pemaxkmus ankacel — PeqakumoHHass KoJLIerust

Sxosnes P.B., 0.0.1., npogeccop (Poccuiickas @edepayust);
Turos C. B., dokmop PhD;
Kacanosa A. XK., dokmop PhD;
Jan Micinski, 0.c.-x.H., npogheccop (Pecnyonuxa Ionvwa);
Surender Kumar Dhankhar, Q0KMOp NoO 080WE800CMEBY,

npogheccop (Pecnyoiuka Hnous),
Ilamanun B. I1., 0.C.-X.H., npogheccop

(Poccutickas @edepayus);
Aszapenxo 10. A, 0.c.-X.H., npogheccop

(Poccutickas edepayus);
Owmaposa A. P., (mexHuueckuil pedaxmop).

3a JIOCTOBEPHOCTE MAaTCPHUAJIOB U PEKJIAMbl OTBETCTBEHHOCTBE HECYT aBTOPBI U PEKJIIaMOAATEITH
Pepakuust ocraBisieT 3a coooi TIpaBO Ha OTKJIOHEHUE MaTepruaioB
ﬂpn HCITOJIb30BAaHNN MaTEpHAJIOB JKypHaJla CChIIIKA Ha «BecTHuk TOpaﬁFBIpOB YHUBEPCUTETA» obs3aTebpHa

© TopalTBIpOB YHUBEPCHTET

Becruuk Topaiireipos yuusepcutera, ISSN 2710-3544 Cepust Xumuko-ouonoeuyecxas. Ne 2. 2024

MA3M¥HbI
COLEP>XXAHUE
CONTENT

«XUMMUSI» CEKUUSICbI
CEKLUNS «XUMUST»
SECTION «CHEMISTRY»

Krasilnikova A. S., Kassanova A. Zh.

Synthesis of metal organic frameworks and their

application as photocatalysts...........cccceeviiiiieiii 5
Maycymb6aee C. C., TonezeHoe []. T.,

Macak6aeea C. P., Gay6ekoe M. A.

BrnnsiHne ce3oHHbIX M3MEHEHUI cocTaBa

CTOYHbIX BOL HA PEKY MPTBILL .....eeeiieiiiiieee ettt e e ee e 17
Paxmemoea A., bax6aeea C., Bzamoea H.

JIntuin kapboHaTbIHbIH KallbIKTafbl iICIKTiH ecy

XarganblHaa GyMpekTiH Npokcumanbabl TyTiKweni

XacywanapbliHAa ayTodarusHbl bIHTANAHABIPYDI ..c.coovvveeeeaiiiieeeeaieee 29

«BUOJIOIMNs» CEKLIUACHI
CEKLNA «BUOJIOI UST»
SECTION «BIOLOGY»

Atiqullah Sarwari, Abdieva Guljamal,

Abdul-Bari Hejran, Mohammad Hassan Hassand,

Applications and implication of microbial communities in compost........ 40
Omapoe M. C, CameHoea X. K.,

Ypy3anuHoea M. b., Omapoea K. M.

Mnactukanblk KangplkTap npobriemanapbiH Xyneni Tangay................. 54
Hassand Mohammad Hassan, Sarwari Atiqullah
The microbial plant associations and their connection methods ........... 65

LllakeHeea []. K-K., X)Kymabekoea b. K.,
Knumenko M. 10., KynyuHckueHe E.
Onpegenerne anemeHTHoro npodung Thymus serpyllum .................... 76



TopaiireipoB ynuBepeutetinin Xabapusicel, ISSN 2710-3544  Xumus-6uonoeusnvix cepuscor. Ne 2. 2024

«AYbIJILUAPYALIBIIIbIK» CEKLNSICbI
CEKLMS1 «CEJIbCKOE XO35INCTBO»
SECTION «<AGRICULTURE»

Abdul-Bari Hejran

Effective plant virus management integrates strategies

to protect and sustain crop health ..o, 90
AeadaHu []. A., loH4apeHko I. M., Mazep C. H.,

Xopowunoea T. C., NpuwuHa H. b., XanuHa O. J1.

Monumopdunam reHos CSN3, LEP, LALBA, BnusHue

Ha NPOOYKTUBHOCTb U BOCMPOU3BOACTBO MOJIOYHbIX KOPOB................. 107
Typabaee A., O6inxaH 9. K.,

AcaHb6aee T. L., Lllapanamos T. C.

KeLwuiM TyKbIMbI XKbINKbIapbIHbIH XaHa

3AYbITTBIK @TANBIK iBOEPT «oiieeeeeeeiiiiiiiee it e et e et e e e 123

ABTOpnap Typansl aknapaT
CepeHns 06 aBTopax
Information about the authors............cccooiiii i, 136

ABTOpnapfra apHanfaH epexernep
MpaBuna ans asTopos
RUIES TOr @QUENOTS ... 148

XKapusanaHbim aTUKachl
My6nukaunoHHas aTrka
Publication ethics. ... 160

Becruuk Topaiireipos yuusepcutera, ISSN 2710-3544 Cepust Xumuko-ouonoeuyecxas. Ne 2. 2024

CEKUNA «XUMMUST»

SRSTI 14.37.27

https://doi.org/10.48081/UUW0O4979

*A. S. Krasilnikova’, A. Zh. Kassanova?
12Toraighyrov university,

Republic of Kazakhstan, Pavlodar.

*e-mail: krasilkas12@mail.ru

SYNTHESIS OF METAL ORGANIC FRAMEWORKS
AND THEIR APPLICATION AS PHOTOCATALYSTS

This article investigates the synthesis and catalytic applications of
metal-organic frameworks (MOFs), with a detailed focus on their role
in alcohol oxidation to carbonyl compounds, especially in converting
isopropanol to acetone. MOF's like [Cuzx(1,4-chdc):] offer high surface area,
tunable pore structures, and reusability, making them ideal for various
catalytic applications. This study explores the properties, synthesis, and
catalytic mechanisms of MOFs, addressing challenges in conventional
acetone production methods such as the cumene process. It highlights the
use of hydrogen peroxide as an oxidizing agent, combined with titanium
dioxide to enhance MOFs’ oxidative capacity, demonstrating improved
efficiency in UV-catalyzed reactions. Experimental findings indicate that
titanium dioxide-modified MOF's achieve optimal performance with high
catalytic activity and stability, providing an eco-friendly and economically
viable solution for acetone production.

Keywords: metal-organic frameworks, alcohol oxidation, catalysis,
acetone production, hydrogen peroxide.

Introduction

Metal-organic frameworks (MOFs) are an emerging class of materials with a
crystalline structure, high surface area (up to 10,400 m?/g), large pore sizes, and low
density. Typically synthesized by combining hydrophilic metal and hydrophobic
organic linkers through hydrothermal methods, MOFs offer customizable shape
and size, making them valuable in industry and research. They act as effective
heterogeneous catalysts with reusability and minimal leaching, suited for liquid-
phase organic reactions [1]. Despite barriers like temperature limits (80-90 °C) and
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competition with established materials, MOFs are promising for low-temperature
oxidation reactions and applications in the oil industry, especially for reactions
like alcohol oxidation to aldehydes or ketones.

Methods for producing acetone in industry:

- acetone-butyl fermentation of carbohydrates (starch, sugars, molasses),
caused by bacteria - clostridia, in particular Clostridium acetobutylicum by
reaction scheme (1). During fermentation, acetone and butyl or ethyl alcohols are
formed [1]. Acetone and butyl alcohol are obtained in a molar ratio from 2:1
to 3:1. The method is characterized by low yields [2].

Clostridia o
OH OH acetobutyiicum
HO Y )k t A OH t0=cz0 * H,
H OH propan-2-one butan-1-o  ¢arbon dioxide
2,3,4,5,6-pentahydroxyhexanal (1)

- cumene method - the main part of acetone is obtained as a co-product when
producing phenol from benzene using the cumene method by reaction scheme (2).
The process occurs in 3 stages [3]. At the first stage, benzene is alkylated with
propene to produce isopropylbenzene (cumene), at the second and third (Udris-
Sergeev reaction), the resulting cumene is oxidized with atmospheric oxygen to
hydroperoxide, which, under the action of sulfuric acid, decomposes into phenol

and acetone.
O ——
prop-1-ene

benzene cumene

OOH

cumene
(2-hydroperoxypropan-2-yl)benzene

(0]
> + )k
propan-2-one
phenol
(2-hydroperoxypropan-2-yl)benzene (2)

Becruuk Topaiireipos yuusepcutera, ISSN 2710-3544 Cepust Xumuko-ouonoeuyecxas. Ne 2. 2024

- from isopropanol — catalytic oxidation of isopropanol with air by reaction
scheme (3). The thermal effect of the reaction is significant, which, along with the
presence of a number of highly selective catalysts for this process (silver, copper,
etc.), makes it more acceptable for industrial implementation. According to this
method, isopropanol is oxidized in the vapor phase at temperatures of 450—650 °C
on a catalyst (metallic copper, silver, nickel, platinum). Acetone with a high yield
(up to 90 %) is obtained on a «silver on pumice» catalyst or on a silver mesh [4].

OH e)
)\ P s )J\ + H>0,
2
propan-2-ol propan-2-one  hydrogen peroxide 3)

- method of direct oxidation of propene in the liquid phase in the presence
of PdCI, in solutions of Pd, Cu, Fe salts by reaction scheme (4) at a temperature
of 50-120 °C and a pressure of 50—-100 atm [5].

O
—=— + PdCl, + HO )k + pg t HC
prop-1-ene propan-2-one
Pd * HCl * O, Pdcl, * H,0

“)

In the laboratory, acetone is obtained by oxidizing isopropyl alcohol
with potassium dichromate in an aqueous solution of sulfuric acid by reaction
scheme (5) [6].

OH (0]
+
)\ + Kero, * Hso, ——— * + CrasOs)s + K,S0, H,0
propan-2-ol propan-2-one (5)

The reaction is carried out in a round-bottomed flask with a reflux condenser
while heating (figure 1).



TopaiirsipoB ynuBepcutetiniy Xabapusicel, ISSN 2710-3544  Xumus-6uonoeusnvix cepusicol. Ne 2. 2024

Reaction flask
with reaction
mass _ Cold water

Figure 1 — Installation for acetone synthesis

Then the reflux condenser is replaced with a direct one and the fraction boiling
in the range of 55-58 °C is distilled off in a water bath (figure 2).

1 — heating device, 2 — round-bottomed flask, 3 — nozzle, 4 — thermometer,
5 — direct refrigerator, 6 — long, 7 — receiver
Figure 2 — Installation for distilling acetone from the reaction mass

The authors used MOF [Cuz(1,4-chdc):] as a heterogeneous catalyst for
alcohol oxidation (e.g., 2-propanol, cyclohexanol) with H-O.. Unlike other copper
carboxylates, this MOF remains stable in H20:. Copper leaching was ruled out,
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confirming its role as a solid catalyst [7]. A green intermediate, identified as copper
peroxide H:[Cuz(1,4-chdc)2(02)], was isolated and found catalytically active,
converting 2-propanol to acetone even without H.O- [8].

a) axe a b) axe b c) axe ¢

Figure 3 — Unit-cell packing of complex [Cu2(1,4-chdc)2]

R, H N Catalyst Ry N
Rz><OH in CH,CN RS

= aryll, alkyl; R, = H, alkyl
R! 2
9

Materials and methods

Reagents used in the synthesis: 4-azido-1H-pyrazole, 3-azido-5-methyl-
1H-pyrazole, 1-(5-methyl-1H-pyrazol-3-yl)-1H-1,2,3-triazole-4-carboxylic
acid, 1-(1H-pyrazol-4-yl)-1H-1,2,3-triazole-4-carboxylic acid, cadmium nitrate
tetrahydrate, cuprum nitrate dihydrate purchased from Sigma-Aldrich.

Solvents: dimethylformamide, diethylformamide, dioxane, dimethyl
sulfoxide, ethanol, sodium hydroxide, hexane, propan-2-ol were classified as
chemically pure and were used without further purification.

The progress of the reactions was monitored by TLC. To detect fluorescent
traces on TLC plates, a BL-Black-Light UV lamp (365 nm), Vilber, France was
used.

The solvent was distilled off using a PE-8920 rotary evaporator
(OO0 EKROSKHIM, St. Petersburg).

The melting point was measured with a device for determining the melting
point PTP(M), V ~ 220 V, W = 500 VA, TU 92-891.001-90, 2006.
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The thermosolvate synthesis of MOFs was carried out in an LF-25/350-VS2
oven with a power of 1200 W (AO LOIP, St. Petersburg).

Solids were dispersed using a GA008G ultrasonic bath (GRANBO, China).

NMR spectra were recorded using a Bruker Advance III instrument
(500 MHz).

IR spectra in KBr granules were recorded in the range 4000-400 cm—1 on a
Bruker Scimitar FTS 2000 spectrometer.

Thermogravimetric analysis was performed on a NETZSCH TG 209F3
TGA209F3A-0646-L instrument in an He atmosphere in the range from 30
to 850 °C, heating rate 10°C/min.

Powder X-ray diffraction (PXRD) analysis was performed at room
temperature on a Shimadzu XRD-7000 diffractometer (Shimadzu Corporation,
Kyoto, Japan, Cu-K a radiation, A= 1.54178 A).

Elemental analysis was performed on a Vario Microcube analyzer (Elementar
Analysensysteme GmbH, Langenselbold, Germany).

The possible formation of acetone from isopropanol was monitored using
a gas chromatograph Kristallux-4000M (Meta-Chrome, Republic of Mari El,
Yoshkar-Ola).

Methods for the synthesis: thermosolvation method for the synthesis of
MOFs using various solvents, metals and temperatures; modification of MOFs
with titanium dioxide (TiO2) nanoparticles; isopropanol oxidation in the presence
of a catalyst (MOF) and hydrogen peroxide under the influence of ultraviolet
radiation with constant stirring.

Results and discussion

After a series of thermosolvate syntheses, selecting a solvent, metal and
temperature, a cadmium-containing frameworks C.H,CdN,O, (MOF-1) (Mr =
289 g/mol) was obtained, which is based on the ligand 1-(1H-pyrazol-4-yl)-1H-1,2,
3-triazole-4-carboxylic acid and C.H,CdN,O, (MOF-2) (M = 304 g/mol), which
is based on the ligand 5-methyl-1H-pyrazol-3-yl-1H-1,2,3-triazole-4-carboxylic
acid (figure 4).

It is known that titanium dioxide nanoparticles are widely used in organic
synthesis in the processes of complete oxidation of organic substances. Selective
oxidation of isopropanol was carried out in the presence of:

a) MOF-1 (5 mol %) and titanium dioxide nanoparticles (10 mg);

b) MOF-1 (5 mol %) and 43,8 % hydrogen peroxide (5 mol %);

¢) MOF-2 (5 mol %) and 43,8 % hydrogen peroxide (5 mol %);

d) MOF-2 (5 mol %) and titanium dioxide nanoparticles (10 mg).

In a previously presented article, the authors described the oxidation of
alcohols catalyzed by copper-containing MOFs in the presence of hydrogen
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peroxide [9]. The oxidation reaction of isopropanol (3 ml) with obtained
frameworks (5 mol %) and hydrogen peroxide (5 mol %) was carried out under
the influence of ultraviolet radiation of 24 W and during constant stirring. Then,
we performed flash chromatography for (c) and (d) on the resulting mixture of
isopropanol and acetone to separate the water contained in the added hydrogen
peroxide solution and recorded a gas chromatogram.

Figure 4 — MOF-1 and MOF-2 structure obtained after X-ray diffraction

Alcohol oxidation to carbonyl compounds is key in organic chemistry,
especially for eco-friendly processes and material production. Acetone, essential
in labs and industries, serves as a solvent and precursor for various products
like adhesives and coatings. Industrial acetone production is primarily via
cumene hydroperoxide oxidation, producing both acetone and phenol. However,
alternatives to this method are needed to balance the phenol market.

Titanium dioxide nanoparticles are known for catalyzing complete organic
oxidation. Using this, the authors modified a previously synthesized MOF (with
cadmium and 1-(1H-pyrazol-4-yl)-1H-1,2,3-triazole-4-carboxylic acid ligand) by
adding titanium oxide nanoparticles through solvothermal synthesis. The modified
MOF showed distinct absorption properties and was tested for isopropanol
oxidation to acetone as a model reaction (10).

11
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H 0
| /
CH3—C|:—OH CH3—C\
CHg CHg
2-propanol propanone

(acetone) (10)

The oxidation reaction of isopropanol (3 ml) in the presence of modified
MOF (5 mol %) and hydrogen peroxide (5 mol %) was carried out under the
influence of ultraviolet radiation of 24 W and during constant stirring [10].

We tested different catalytic systems for the oxidation of isopropanol,

under which conditions we obtained different results of the reaction, presented
in table 1.

Table 1 — results of the isopropanol oxidation reaction

Products of the reactions
Catalytic system Initial Content, Obtained Conversion,
substance % %
substance
MOEF-1 (5 mol %) and
titanium dioxide nanoparticles Isopropanol 100 Acetone 61,8
(10 mg)
MOF-1 (5 mol %) and
hydrogen peroxide (5 mol %) Isopropanol 100 Acetone 0
MOEF-2 (5 mol %) and
hydrogen peroxide (5 mol %) Isopropanol 100 Acetone 0
MOE-2 (5 mol %) and titanium
dioxide nanoparticles (10 mg) Isopropanol 100 Acetone 0

Then, we performed flash chromatography on the resulting mixture of
isopropanol and acetone to separate the water contained in the added hydrogen
peroxide solution and recorded a gas chromatogram.

To monitor the progress of the reaction, we used a Kristallux-4000M gas
chromatograph.

First, pure isopropanol was analyzed to determine its retention time. The
chromatogram of pure isopropanol is shown in Figure 5.

12

Becruuk Topaiirsipos ynusepcurera, ISSN 2710-3544 Cepus Xumuro-6uonocuueckas. Ne 2. 2024
XDOMATOrDamMmma
103,35 |
g : g il oamens E
: : i g 58 185 ¢ 3
o : L = (28 &
572,879 : G : xR b4
: L@ q gt (12 ! B
- e ..n.:';,..ll (R g
v "lﬁi?z : L Y R T | rrLtr s, R L k s R FOP S L S
il | L] 0333 06.66 09.93 1332 1665 1998 2331

Figure 5 — Chromatogram of the starting substance — isopropanol

Chromatograms of samples of the resulting substance taken from catalytic
systems are presented in figure 6.
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Figure 6 — Chromatograms of resulting product in different catalytic systems

Conclusion
During this thesis, the following practical results with industrial potential
were achieved:
a) A cadmium-based MOF with 1-(1H-pyrazol-4-yl)-1H-1,2,3-triazole-
4-carboxylic acid as the linker was synthesized. Characterized by IR, X-ray
13
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diffraction, and TGA-DSC, the MOF has a near-cubic cell structure with 49 % free
volume (1286.55 A%), offering strong sorption capabilities. Its porous, tetragonal
tunnel structure makes it suitable for storing, separating, and transporting liquids
and gases. However, it is catalytically useful only in low-temperature reactions
due to mass loss above 400 °C.

b) Modifying this MOF with titanium dioxide may enhance its oxidative
ability, enabling its use as a catalyst for alcohol-to-ketone oxidation.

This study was carried out with the financial support of Ministry of Science
and Higher Education of the Republic of Kazakhstan, project AP 08856049
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METAJIABIK OPTAHUKAJIBIK ITIOJIMMEPJIEPAIH CUHTE3I
7KOHE OJIAPABI ®POTOKATAJIMN3ATOP PETIHJAE KOJLJJAHY

Bynmaxanaoa cnupmmin kapoonundi KocoLivicmapeaa momsi2ybiHOAzbl,
acipece U30NPONAHONObIY AYEMOHRA AUHALYbIHOARLL POTiHe baca Ha3ap
ayoapa omuipuln, MEmaul-op2aHUKaiIblK KOOPOUHAYUABIK ROTUMEPLEPOilY
(MOKII) cunme3si mer KamanumuKaivlk KOJOAHbLIYbl KAPACBIPbLIAOb.
[Cu:x(1,4-chdc):] cuakmor MOKII-mepoiy ynken Geminiy ayoawul,
pemmeinemin KeyeKmi KYpoLIbLMbl JCoHe Kauma eHoey MyMKiHOi2i bap, Oyn
011apObl APMYPIT KAMATUMUKATBIK KOJLOAHOANAP YU ome KOaiibl emeoi.
byn sepmmey MOKII xacuemmepin, cunmesin sHcoHe KAMAIUMUKALbIK
MexanHusmoepin 3epmmetiol, KyMeH npoyeci cUskmol 0aCmypii ayemoH
6HOIpy 20icmepindeci macenenepdi wewedi. On YK-kamanuzoencen
peakyusnapoagel muimoinikmi sco2apwiiamoin, MOKII momui2y Kabinemin
apmmulpy YuwiiH cymeei ACKblH MOMbIbIH MUMAH OUOKCUOiMeH Oipee
MOMbIKMbIPEbIUL pemiHoe Naudaianyovl Kepcemeoi. DKcnepumeHmmix
Homudicenep muman Ouokcuoi mooupurayuanranean MOKII scozapul
KamanumuKanslk 0eiceHOLiK nen mypakmoliblKneH OHMailivl OHIMOLIIKKe
KOJl JfcemKi3in, ayemon eHOIPICi YuliH IKOI0SUANBIK MA3a HCIHE YHeMOI
wewimoi Kammamacols ememinin Kopcemeoi.
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CUHTE3 METAJVIOOPTAHNYECKHUX KOOPIUHAIIMOHHBIX
NOJIMMEPOB 1 UX IPUMEHEHUE B KAYECTBE
DOOTOKATAJ/IN3ATOPOB

B smou cmamve uccredyemcsa cunmes u Kamaiumuyeckoe
npumMeHeHue Memaiioopeaniuieckux KoOOpOUHAYUOHHBLX NOIUMEDOS
(MOKTI) ¢ akyenmom Ha ux poau 8 OKUCIEHUY CAUPMA 00 KAPOOHUTbHBIX
coeOuHeHull, 0cCOOEeHHO 8 NpespaujeHul U30NPONAHOId 8 AYeNnOH.
MOKII, maxue xax [Cuz(1,4-chdc):], obnadarom 6oavuiou niowaovio
NOBEPXHOCIU, HACMPAUBAEMOT NOPUCTOL CIPYKIMYPOU U BO3MONCHOCTIBIO
NOBMOPHO2O UCHOIbIOBAHUS, YO 0eNdem UX UOealbHbIMU O PA3TUUHBIX
Kamanumudeckux npumenenuil. B smom ucciedosanuu u3zyuaromcs
ceoticmea, cunmes u xamaiumuueckue mexanuzmol MOKII, pewas
npoobiemvl 8 MpAOUYUOHHBIX MemoOax NPou3go0Cmsea ayemoHd, maxKux
KaK KYMOJbHbBILL npoyecc. B Hem nooueprusaemcs ucnoib308anue nepekuc
68000p0o0a 8 Kawecmee OKUCIUMENs 8 COYeManul ¢ OUOKCUOOM MUMAHA
01 nosviuenus oxucaumensroil cnocoornocmu MOKII, demoncmpupys
NnoBbIUWEHHYIO I pexmusHocms 6 peakyusx, Kamaiusupyemvix Y-
uznyveHuem. DKcnepumenmaibHble pe3yibmanmsl NOKA3bl8AOM,
umo moougpuyupogantvie ouokcuoom mumana MOKII oocmuearom
ONMUMANLHOU NPOU3BOOUMEbHOCMIU C 8bICOKOU KAMAIUMUYECKOU
AKMUBHOCMBIO U CMADUTLHOCTBIO, 00eCNeyusas IKON0UYECKU YUCTOe U
9KOHOMUYECKU 8bI2OOHOE peuieHue OJis NPOU3800CH8d Ayemond.

Knwuesvie crosa: memaniopeanuueckue KOOpOUHAYUOHHbIE
noauMepsl, OKUCIeHUe CRUPmMos, Kamaius, npou3soo0cmeo ayemond,
nepoxcuo 8000pooa.
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BJINSIHUE CE3OHHbIX N3BMEHEHNA
COCTABA CTOYHbIX BO HA PEKY UPTbILL

B oannoii cmamve paccmampusaemcs 61usiHUue Ce30HHBIX CHIOUHBIX 800
pexu Upmblut u npoaHanu3upo8anvl OCHOBHbIE NOKA3AMENU 3a2PAZHAIOUUX
sewecms, Makdice paccMompena NPUHYUNUATbHAS MEXHON0SUYECKas cXeMd
oyucmHuvix coopyoicenuti 2. Ilagnooap. Copoc cmounvix 600 ¢ OUUCHIHBIX
COOPYIHCEHUTI CIMOYHBIX 600 OKA3BIBAET Cepbe3Hoe nacyOHoe 8030elicmaue
Ha 300po6be 8OOHBIX 3Kocucmem. Paccmompen escexeapmanbHblil
KOHMPOb 34 KAYecmeom 800 peku Mpmviut no OCHOBHbIM CMEOPAM
KOHmMpos: 6x00 6 obnacms (8 paiione cena Iloonyck u cena AKKy), Ha
npomsdiceHuu 061acmu, evlie U Huxice cOPOca 20POOCKUX OUUCTHHBIX
coopyacenutl, 8b1x00 uz obaacmu (c. Hpuupmeiuickoe). Taxowce asxcHo
3amemumy, 8 Cmamve NPOAHATUSUPOBAHBL 8 KAKUX Ce30HHbIX NepUuooax
CBA3AHHOE C YBeUUeHUeM HASPY3KU 0esmenIbHOCHU NPOMbIUTEHHBIX U
XosslicmeerHo — bbimoswvix npeonpusmuii (A3C, xumyucmxu, 6anu u cayHol
u m.o.). 9mo 8 6010 ouepedsb NPUBOOUM K YEEIUYEHUIO KOHYEHMPayul
MSJICENLIX XUMUYECKUX Memannos: yuuka (Zn), sceneza (Fe), a maxoice
Hegpmenpodykmos. IIpomviwneHHble CMoUYHble 800bl 3A2PAIHAIOM
6000eMbl MOKCUYHBIMU XUMUYECKUMU Beujecmeamil, Ymo npueooum K
PAOY UBMEHEHUll 8 UX XAPAKMepucmurax. Dmo eKuouaem usmeHeHue
OP2AHONENMUYECKUX CEOUCME 800bl, MAKUX KAK Y6en, 6KYC U 3andx,
3ameoneHue UL NOTHOe NPEKPAaLyeHIe NPOYecca CamoOYUWeHUsL 6000EMO8,
a makoice HapyuieHue npupooHo2o bananca. Pacmeopenvlii KUciopoo &
800€ YXo00um Ha OHO, 0CeOAIOM OMIIONCEHUSA, CHUINCACNCS YUCTEHHOCTND
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NIAHKMOHA, YMO He2AMUBHO CKA3bI8AeMCs HA pblbe, 0COOEHHO 8 8eceHie-
JlemHue U 0OCeHHUe Mecaybl.

B smom nepuoo nabnwoaemcsa npesviuienue KOHYeHmpayuu
XUMUHECKUX Beujecme, Ymo C643aHO C YCUNEHHOU 0eamelbHOCHbIO
NPOMBIUACHHBIX U ObIMOBBIX NPEONPUAMULL

Kniouesvie crnosa: Cezonnvie cmounvie 600bl, 3a2pA3HAIOWUE
sewecmea, pexa HUpmoiu, npedeibHo-0onycmumas KOHYeHMpayus,
JIUBHEGbLE U OPEHAIICHBIE CUCTHEMDL.

Brenenne

CTOYHBIMHU BOZaMH HA3bIBAIOTCS BOJIBI, KOTOPBIE IOABEPTIINCH N3MEHEHHAM
B PE3YJIbTATE MCIIOJIB30BAHMS 1 3aT PSI3HEHMS, 1, TAKUM 00pa30M, NX XUMHUECKHH
cocTtaB M (U3NUECKHE CBOWCTBA OTJIMYAIOTCS OT MCXOAHBIX. B ciyudae
TPaHCTPAHMYHOTO peuHoro Oacceitna pekn Mp T AeHCTBUTEIBHO BBIICISIOTCS
CEMb HalIMOHAIBHBIX CETMEHTOB, OXBATHIBAIOIINX TEPPUTOPHIO HECKOJIBKHX CTPAH.
OTH CETMEHTHI BKIIIOYAIOT Kak OacceitH caMoii pexu VIpThImI, Tak 1 6acCeifHbI pek
WM 1 ToOyi1, KOTOpble HMEIOT CBOM OCOOCHHOCTH B TIAHE BOJ 00ECIICUCHHUS
H dKocucTeM [2, ¢. 57].

@DaKkTOpHl KOTOPBIE CIMOCOOCTBOBANN YyXYAMIEHHUIO YKOJOTHUECKOTO
COCTOSIHUSI, BKITFOUAIOT XMMHUECKOE 3arpsI3HEHHUE, 3aCOJICHHE, OCYIICHNE KHCITBIX
I1aXT, HAKOIIJICHNE HAHOCOB, N3MEHEHNE CTOKA (TTOCTYIUICHHUE, U3BJICUCHUE WITN
peryJimpoBaHue), MOTEPI0 WM U3MEHEHNE MPHOPEKHBIX 30H U oOorameHue
MUTATEIBHBIMU BemecTBaMi. COpPOC CTOUHBIX BOJ C OUHCTHBIX COOPYXXKEHHH
OKa3bIBAET CEpPbE3HOE MaryoOHoe BO3/IEICTBHE HA 30POBbE BOJHBIX SKOCHCTEM.
COpoc CcTOYHBIX BOJ MOXKET HMPUBECTH K IOMAJAaHHUIO OOJBIIOTO KOJIWYIECTBA
OpraHMYECKHX 1 IIMTATEIBHbIX BEIIECTB B IPUHUMAIOIIHE BO10eMbl. [ToBbIIIeHHAS
Harpy3ka Ha MHUTATEIbHBIC BEUIECTBA MOXET MPHUBECTH K 3BTPOPUKANNU U
BPEMEHHOMY JIe(HUIUTY KHUCIOPOJA. YBEJINYEHHE KOJIMYECTBA OPTaHWIECKOTO
BEIIIECTBAa MOXKET M3MEHHUTh HEPTeTHUECKAE COOTHOIICHNUS B IIOTOKE, HapyIIas
CTPYKTYpPY U ()YHKIIHM BOJHOTO OayiaHca cooOIecTBa.

CTOYHBIE BO/IBI COAEPKAT 3HAUNTETHHOE KOINIECTBO AMMOHHUSI, U3 KOTOPOTO
JIUIIB HEOOJNbIIAs YacTh OKUCISETCS Ha OOBIYHBIX OYMCTHBIX COOPYXCHHUSX.
Oxwucienne aMMOHHS M Pa3lIoXKEHHE OPraHMYECKUX BEIIECTB B IPHHUMATOIINX
BOJIaX MOTYT OKa3bIBaTh 3HAUNTEIILHOE TOHIDKAIOIIEE BO3/ICHCTBIE HA COJIEpPKaHHEe
PacTBOPEHHOTO KHCIOPOJa, YTO MOXET MMETh MaryOHbIE MOCIEACTBUS JUIS
aspoOHoOro BpamieHus. bonpmas 9acTe MCCACAOBAHUH HUTPUDHUKALNH U
HUTPUPHUIHIPYIONINX OaKTepHii, CBI3aHHBIX CO CTOYHBIMHU BoZamu [3, ¢. 105].
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Marepuajibl 1 METOABI

OCHOBHBIM HCTOYHHKOM MHUTHEBOTO BOgocHaOxeHus ropona [laBmomapa
siBrsieTcst p. Mpteint. COPOC CTOYHBIX BOJ B BOJHBIC OOBEKTHI U B YACTHOCTH, B
peky UpThli, uiet yepes CyniecTByIONUe APEeHaXHbIEe U TUBHEBbIE BBITYCKU B
COOTBETCTBUU CO CXEMOU JINBHEBON U IPEHAKHOM CUCTEMBI.

B xaHanmu3anuvoHHYIO CETh MOCTYMAOT BOABI, COAEpKAIINE 3arpsA3HEHUS
MUHEPaIbHOTO, OPTAHUYECKOTO U OAKTEPUATBHOTO MPOUCXOXKICHHUS.
MuHepasbHble 3arpsi3HUTENIA BKIIOYAIOT MECOK, TIIMHUCTBIE YaCTHIIBI, PYAY,
1IJaK, a TaKKe PacTBOPEHHBIE B BOJE COJIM, KUCJIOTHI, HIEJIOYU U JIPyrue
BerecTBa. OpraHUYeCcKue 3arpsi3HEHUSI MOTYT OBITh PACTUTEIBHOTO U YKHBOTHOTO
npoucxoxjaeHus. K pacTUTeNbHBIM OTHOCSITCSI OCTATKU pacTeHUH, IIIOJIOB,
OBOIIIEH U 3JIaKOB, OyMara, pacCTUTEIILHBIC Macjia, TYMIHOBBIC BEIICCTBA U IPYTHE
opranndeckue Matepuanbl. OCHOBHBIM XMMUYECKHM 3JIEMEHTOM, COJIEPKAIIUMCS
B OTHUX 3arpsi3HEHUSIX, ABIIAETCS yraepo. UTo kacaercs 3arpsi3HeHUN )KUBOTHOT'O
MIPOUCXOXKICHUS, TO CEOJIa OTHOCSTCS (DU3HOJIOTHYCCKUC BBIICICHUS JTIOACH
U JKUBOTHBIX, OCTAaTKU TKaHEH XKUBOTHBIX, OPraHUYECKHE KHUCIIOTHI U APYTHE
BemiecTBa. KOHCTPYKIIMS paccenBaroIIero BeITycKa B peky UpTein nzo0paxkeHa
Ha pucyHke 1.

Mponnpednpusmus

Topod

Pucynox 1 — Konerpykuust paccemBaroniero Boliycka B p. Mproii

Crieruprika crcteMbl BogooTBeieHus B [1aBnomapckoii 001acTu OTarmIaeTcst
TeM, 4TO OOJbIIas 4acTh €KCT OMUCHIBACT MPOOJIEMBI, CBSI3aHHBIE CO COPOCOM
MIPOMBIIIUICHHBIX CTOYHBIX BOA B ropoza [laBmomap, Axcy m Dkubactys, u
MOAYEePKHUBaeT HEOOXOMMOCTh NX KaueCTBEHHOIT olleHKH. OCHOBHOE BHUMAaHHE
YIENEHO CIEAYIOIMM acIIeKTaM:

19



TopaiireipoB ynuBepeutetinin Xabapusicel, ISSN 2710-3544  Xumus-6uonoeusnvix cepuscor. Ne 2. 2024

KauecTtBOo cTOUHBIX BOJ: Ba)KHO y4HTBIBATH aKTHBHYIO PEAKIIHIO BOJBI
(pH), xoTopas sBISAETCS KIFOUYEBBIM (AKTOPOM TIPH BHIOOPE MAaTEPHATIOB IS
KaHaJIN3alNOHHBIX COOPY>KEHHH.

Bos! kitaccn(puuupyroTes 1o CTETIeHN arpecCUBHOCTH: c1a00arpeccuBHbIE,
crnabokucisle (pH HIDKE 6,5) u cnabomenounsie (pH Beime 9). @akTopsl,
BIMSIONINE HAa KOppo3uio: TeMmeparypa W CKOPOCTH IBMXKCHHUSI BOABI UIPAIOT
Ba)XXHYIO POJIb. YBEJIHUYEHHE 3THX IapaMeTpPOB YCKOPSET KOPPO3HMOHHBIE
MIPOIIECCHI, YTO MOJKET MOBIHUATH HA JOJTOBEYHOCTh CHCTEM BOJIOOTBEIICHHMS.
3arps;3HEHNE U ero KoJeOaH!s:

YpoBeHb 3arpsi3HEHNI B IPOMBIIIIEHHBIX CTOYHBIX BOJAaX BAPbUPYETCS B
3aBUCHMOCTH OT HCTOYHHUKOB, YTO TPEOYET MOCTOSTHHOTO KOHTPOJIS U aIallTalliN
METO/I0B OYUCTKH.

OTOT aHANN3 MOAUYEPKUBAECT BAXKHOCTH PETYJISIPHOIO MOHUTOPUHTA U
TIPUMEHEHHS KOMIUIEKCHBIX IT0JIX0/I0B K YIIPABJICHUIO IIPOMBIIIICHHBIMU CTOKaMU
JUIS MUHAMH3ALUH UX BO3JICHCTBHS Ha OKPY>KAIOIIYI0 Cpeay U HH(PPACTPYKTYpY
ropozoB [5, c. 67].

Pe3yabTaTsl U 00cyxK1eHUe

CaHUTapHO-XMMHUYECKUH aHaIM3 CTOYHBIX BOJ BKJIIOYAET M3MEpPEHHUE
TaKHMX [1apaMeTPoB, KaK TEMIIEpaTypa, [[BET, 3aIlax, POo3pavyHOCTb, ypoBeHb pH,
COZIEpXKaHHUE CyXOTo OCTaTKa M IOTEPh IPY NPOKAINBAHUH, a TAKXKE ONPE/ICIICHNE
OCAKIAIOIINXCS BEIIECTB 110 MX Macce U o0bemy. [lomumo 3Toro, mpoBoauTcs
OIICHKA NEpPMAHTaHATHOW OKHCIISIEMOCTH, XUMHUECKOH M OMOXMMUYECKOH
notrpedHocTH B kucnopose (XIIK u BIIK), koHIIeHTpan aMMOHHS, HUTPATOB,
HUTPHUTOB, (ochaTOB, XJIOPHUIOB, CYyIb(PATOB, THKEIBIX METAIIIOB, TOKCHUHBIX
3JIEMEHTOB, HE(DTEIIPOYKTOB, TOBEPXHOCTHO-AaKTHBHBIX BEIIECTB, PACTBOPEHHOTO
KHCIIOPOJIa, a TAaKXKE HCCIEAYIOTCS MHUKPOOMOJIOTMYECKHE MOKA3aTeNN, TAKHe
Kak oOmiee MUKpoOHOE guciio, OakTepuu rpymmbl kumednoi nanouku (BIKIT)
U siila reJIbMUHTOB.

[MpuHnun paboTHl a’3pOTEHKOB 3aKJIIOYAETCS B MCHOJbL30BAHUHU
MHKPOOPTaHU3MaMH aKTHBHOTO HJIa 3arpsI3HSIONIMX BEIIECTB U3 CTOYHBIX BOJ
JUIS TIOJIICP)KaHUs CBOGH JKM3HEACATEIbHOCTH. AKTHBHBIM MJI TPEACTaBISAET
co00i1 OMOIIEH03 MHKPOOPTaHU3MOB-MUHEPAIM3aTOPOB, 00PA3YIOIINX XJIOMbS,
KOTOpBIE MOT'YT COPOMPOBATh OPraHMYECKHE BEIIECTBA Ha CBOEH MIOBEPXHOCTH 1
OKHCIISITh UX C TIOMOIIBI0 (DEPMEHTOB IIPH HAITMYHMHU KUcIopoa. [Ipu mocTostHHOM
TIepeMEINBAaHUN MIIOBOHM CMECH CHKaThIM BO3/lyXOM CTOYHAs BOJIA HACBIIIACTCS
AKTUBHBIM MJIOM, YTO CIIOCOOCTBYET HHTEHCHBHOMY OHOXHMMHYECKOMY OKHCIICHHIO
OpraHUYeCKUX BemecTs [7].

B pexy Uprtsi B npenenax o61acTi cOPOCH OCYIIECTBIIAIOT JIBa KPYITHBIX
Bopononb3oBaters: AO «EDK» u Axcyckas sanexTpoctanims. TermiooOMeHHbIe
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BOJBI AKCYCKOW 3neKkTpocTaHiuu, copaceiBaeMbie AO «EDK», cumrarorcs
YCJIOBHO YHCTBIMH, OJHAKO OHHM BHOCAT B PEKy TEIJIO U ONpeneN&HHOe
3arps3HeHue. B pesyiprare GU3HYEcKOro BO3AEHCTBUS, BBI3BAHHOIO COPOCOM
TEIIIBIX BOJ, BOAA Ha 3HAUYUTEIIFHOM y4acTKe peKd B npenenax IlaBmogapckoit
o0nacT B 3UMHHI NEpHOJI IPAKTHYECKH He 3amep3aeT. B pucyHke 2 mokasaH
TEXHOJIOTHYECKasi CXeMa OYHCTHBIX COOpY)KeHuH T. [laBmoznap.

OCHOBHBIM NMOTEHIUAIBHBIM 3arps3HUTENEM PEeKH VPTHII CTOYHBIMU
BOJAMH BHH3 IO TEUEHUIO IMOCIE TOPOJCKUX OYHCTHBIX coopyxkeHuit (I'OC)
r. [MaBnomap sensercs TOO «IlaBnogap-Bogokanamy.

Ha kapmi 1 Yembhse odoamasenus:
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Pucynox 2 — Pucynoxk 2. TexHonoruueckas cxema
MECTHBIX coopy>keHui ropoaa Ilasnonapa.

TOO IlaBnonap BonokaHan obecriednBaeT HAaCEJICHUE U MPENNPHUSITHS
XO03SICTBEHHO-NIUTHEBON U TEXHUUECKON BOJIOM, a TakyKe MPUHUMAET CTOUHBIE
BOJIbI B TOPO/ICKYIO KAaHAIN3AIMIO U OYUIIAET UX Iepei cOpocoM B peky MpTaim.
Cornacno panusiM TOO «IlaBnonap-Bonokanan» ¢ ssHBaps 2016 roga mo
Mmapt 2019 roga TOO «IlaBnonap-Bomokanam» npoObl CTOYHBIX BOJ ITOCIIE
OYHCTKH OBUIN ITpOoaHaIM3UpOBaHbI 110 20 1oKaszaTesnsiM, KOTopas IIpe/ICTaBIeHa
B Tabmnuue 1.
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Tabnuma | — OcHOBHBIC TOKA3aTENH Ha 3arPS3HSIONINE BEIIeCTBA

Ne XHMHYEeCKHe MecsIlbl IPOBEIeHHbIX KOJINYECTBO
noKa3aresin ONBITOB NPOBEEHHBIX ONbITOB

1 B3BEIIAHHBIE BEUIECTBA Mai, HIOHb HIOJIb, aBI'YCT, 40
ceHTs0pb

2 (bocdatsr Maii, MIOHb UIOJIb, aBT'YCT, 20
CeHTs0pb

3 XJIOPHIB Maii, MIOHb UIOJIb, ABTYCT, 18
CEHTIOPb

4 Cynb(aTb Maii, MIOHb UI0JIb, ABTYCT, 19
CeHTIOpPb

5 XUMUYCCKast Maii, MtOHb UIOJIb, aBT'YCT, 35
MOTPeOICHHs KUCIOPOaa CeHTs0pb

6 Ouoornyeckas Mai, HIOHb MIOJIb, aBIYCT, 27
NOTpeOIeHNs KUCI0pOoaa CeHTs0pb

7 MTOBEPXHOCTHBIE Maii, MIOHb UIOJIb, ABTYCT, 30
aKTHUBHbBIE BEILIECTBA CeHTs0pb

8 Hedrenpomykst Maii, MIOHb UIOJIb, ABTYCT, 35
CeHTIOpPb

9 Kenesa Maii, MIOHb UI0JIb, aBT'YCT, 20
CeHTAOPb

10 UHK Mai, HIOHb MIOJIb, aBIYCT, 18
ceHTs0pb

ITo pesynpTaTaM aHAJIN30B CTOYHBIX BOJ ITOCJIE OYHCTKH TOPOJCKHX
OUYHCTHBIX COOpYXeHUH I. [laBonap B neproj CE30HHBIX BIMSHUN PEBBIILICHUE
TIPeAETbHO-AO0MYCTUMON KOHIIEHTPAMA O0HAapyXeHO Mo Mexau. [IpeBbimeHns
ITIK o Meim TakyKe BBISIBIICHBI B OOJIBIIICH CTETICHH B 3MMHEE U BECCHHEE BPeMs
rona [8].

MOHHUTOPHHT 3arps3HEHHs TOBEPXHOCTHBIX BOA B 00s1acTi Ha peke MpTeim
npoBonutcs punmanom PHI «Kasruapomer» n JlabopaTopueit aHaTHTHIECKOTO
KOHTpoJisl JlemapTaMeHTa OXpaHbl MPHUPOJBI. DTH OPTaHMU3ALNHU BBIOJIHSIIOT
peTyIsIpHBIE NCCIEOBAHNS KaueCTBA BOABI, OTCICKUBAS COJEPIKAaHUE BPEIHBIX
BEIIIECTB, COCTOSHUE SKOCUCTEMBI U oOecrednBast HeOOX0IUMYI0 0a3y HaHHbBIX
IUTSA pa3paboTKU MPUPOAOOXPAaHHBIX MeponpusaTuil. Kaxkaprii ron 4 paza Bemercs
KOHTPOJIb 32 KQ4eCTBOM BOJ PEKH VIPTHIII MO OCHOBHBIM CTBOPaM KOHTPOJIS:
BXO/ B 0011acTh (B paiione cena [Toamyck u cena AKKy), Ha IPOTSHKEHUH 00J1acTH,
BBIIIIE U HIKE cOpoca TOPOJCKUX OYMCTHBIX COOPY)KEHHH, BBIXOJ M3 00nacTu
(c. Ilpumptermickoe). Ha prcyHke 3 mpeIcTaBiIeH Iporece OYMCTHRIX COOPYKEHUH
cTouHOM BoAbI I. [TaBmonap.
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Pucynox 3 — IIponecc o4MCTHBIX COOPYKEHUI cTouHOM Bob! T. [TaBnonap

Bona B peke npecHast, msirkasi. [lokazarens oO1ieit xecTKoCTH (Kayiblui+
MarHuii) COCTaBJIseT B cpeaHeM 2 Mr-ske/am?. MuHepanu3aius BoIbl Koeoaeres
B 3aBHCHUMOCTH OT BpeMeH#u rozia ot 120-300 mr/ am*. ConeBoit coctas UpTeimia:
rUpoKapOOHATHBIN KaJbLIMEBBIH, peke HaTpHeBbId. B nienom Boxa p. UpTeim
B TIpejiesiax 00JI1acTH OLICHUBAETCSI KaK «YMEPEHHOI'O YPOBHSI 3arpsi3HEHUS HE
MOJKET MCIOJIB30BATHCS ISl MUThsI O€3 MPEABAPUTEIBHON OUUCTKY [9].

XapaKTepHBIMU 3arps3HSIOMIUMU BEIIECTBAMU SIBIAAIOTCS TPYAHO
okucisieMble opranndeckue Bemectsa (XI1K), ierko okucisiemble opraHnyeckiue
BemtectBa (ro BIIKS), coenunenus xenesa, Mely, IIMHKA, Mapraiua, (heHosl,
HedrenpoaykThl. B pexe Mpteimn TemnepaTypa BoJpbl KojebieTcst B mpejenax
ot 0,1 no 28,0 °C. Cpennnii nokazarenb pH cocrasinsier 8,03. Konunenrpanus
PacTBOPEHHOT0 KUCIIOPO/Ia B BOJIC B cpeiHeM paBHa 10,6 Mr/aM?, a OHOXMMUYECKOE
notpebnenne kuciopona (BIIK-5) cocrasuser 1,8 mr/mm3. 3adukcupoBaHbI
MIPEBBILICHHUS NpeieabHO qonmycTuMbIX KoHueHTpanuilt (I1IJIK) mo Tspxensim
Metawiam: meap (Cu?') — 1,6 TIJIK, obmee xemnezo — 1,07 IIJIK, a Taxxke mo
Hedrenpoaykram — ot 1,06 no 1,28 INJK. Conepkanue 1MHKAa U MapraHua
00Hapy>KMBAETCsl B HE3HAYMTEJIBHBIX KoJMuecTBax. JKene3o — 3To mpupoHoe
Ka4yecTBO Hallero JiaHamadra, MMeeTcsl MOBBIIIEHHOE COJIepKaHue jKelie3a B
MHUHEpaIax, KOTOPbIE CKJIA/BIBAIOT MPAKTHYECKH BECh BOJIOCOOD, MOITOMY €ro
JIOBOJIBHO MHOT'O TONajaeT B pexy VIpThII M, COOTBETCTBEHHO, HAOJIIOAETCS
HEMHOT0 JKEJITOBAThIN 1BET BOAbI B peke [10].

BriBoabl

[IpombllIeHHBIE CTOYHBIE BOJBI MPUBOJAT K 3arpsi3HEHHUIO BOJIOEMOB
TOKCUYHBIMU XMMHUYECKHMHU BEIECTBAMM, YTO BBI3BIBACT Psii u3MeHeHul. Bona
TepseT CBOU €CTECTBEHHBIE OPTaHOJIENTHYECKHUE CBOMCTBA, BKIIKOYas I[BET, BKYC
u 3anax. Hapymaercst mporecc caMoo4unIeH st BOJIOEMOB, a IPUPO/IHBIN OajlaHc
PacTBOPEHHOr0 KHCJIOpOJa CTaHOBHUTCSI HeycToWduBbIM. Kucmopon ObicTpee
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pacxomyercs U OcelaeT Ha JHE, YTO MPHUBOJHUT K 3aMEJICHHIO OCaJOYHBIX
TIPOLIECCOB, COKPAICHUIO MOITYIIAIMHN INTAHKTOHA M MaccoBOM rudeiu poiosL. [10].

Takxe BaXXHO 3aMETUTbh, YTO B BECEHHUH, JIETHUN U OCEHHUU MEPUOABI
Ha0JIf0/1aeTCs MPEBBIIIEHNE XUMUIECKUX BellecTB Mo cpaBHeHuio ¢ I1JIK,
CBSI3aHHOE C YBEJIMYCHHEM HArpy3KH NESTEIbHOCTH NMPOMBIIIICHHBIX U
XO3STMCTBEHHO — OBITOBBIX mpeanpusatuii (A3C, XUMYNCTKH, OaHW U CAyHBI H
T.1.). OTO B CBOIO OY€peb MPUBOINUT K YBEIWICHUIO KOHIECHTPALMH TSKEIBIX
XIMHYECKHIX METAJIIOB: ITMHKA (Zn), xkemne3a (Fe), a Takke HePTEnpOIyKTOB.

3UMOIl CTOYHBIE BOJBI M3 OYHCTHBIX COOPYKCHHH 4acTO MMEIOT Ooiee
HHU3Koe KadecTBO. CTOYHBIE BOJBI MOTYT OBITh MCTOYHHKOM TEIJIOBOTO
3arpsi3HEHHS, MOBBIIIAsI TEMIIEPATypy OKpyKaromei cpensl Ha 5—10 °C. Dt
W3MEHEHHsS] B TEMIEPATYpHOM PEKHUME BOJHOW CpPeibl MOTYT CyIIECTBEHHO
TIOBJIMSITE HA BOJHBIE COOONIECTBA, MOCKOIBKY XOJIOJAHOKPOBHBIE OPTaHU3MBI
(HampuMep, pHIOBI) MPUBIEKAIOTCA B Takue TEIIIBIE MECTa, OCOOCHHO 3MMOiA,
KOT/1a TEMIIEpaTypa B IPYTUX MECTAX MOXKET ObITh HEONTUMAaIbHOU. TepMaIbHbIe
el eI, CO3aBaeMble OUUCTHBIMH COOPYXECHHUSIMHU, TIOCKOJIBKY PBIOBI MOTYT
HCIIOJIb30BAaTh TaKME MECTa B KAUECTBE TEIUIOBBIX YOEKHWII 3UMOH, yCHIINBAET
BO3/ICHICTBHE 3arpsI3HSAIONINX BEIIECTB B CTOYHBIX BOJIAX.

O4nCTHBIE CUCTEMBI JTOJKHBI 3 (EKTUBHO CIIPABIATHCS C 3arpsI3HEHUEM,
TaK Kak cOpOC CTOYHBIX BOJI, COJAEP)KAIIMX BEIIECTBAa B KOHLEHTPALHUIX,
MIPEBBIIIAIOIINX YCTAHOBJIEHHBIE HOPMBI, MOXKET BBI3BAaTh CEPbE3HBIE ITPOOIEMBI
JUISL SKOCHUCTEM.

KonTtposs 3a cOpocamu 3arps3HSIONINX BEIIECTB Ba)XKEH HE TOJIBKO IS
OpraHM3ali 1 HPEANPUSTHN, HO M Ul YaCTHBIX JIMII, TaK KaK IPEBHIIICHAE
MIPEAETBHO JIOMyCTUMBIX HOPM 3arpsi3HEHUS] IPUUUHSET 3HAUYUTENbHBIN yepo
BOJIOEMAM M HKOCHCTEME B LIEJIOM.
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CAPKBIH/IBI CYJIAP KYPAMBIHJAFBI MAYCBIMJIBIK
O3TEPICTEP/IH EPTIC O3EHIHE OCEPI

byn makanaoa Epmic e3eHiniy MaycblMObIK CApKbIHObL CYAAPLIHbIY
acepi Kapacmulpblivin, 1ACMAyidbl 3ammapobly He2i3el KepcemKiuimepi
mandauowl, conoaui-ax 11aeno0ap KanacelHbly mazapmy KypbliblCMApbIHbIY
Kaz2uoammol mMexHoL02UANbIK cXeMacbl Kapanosl. A2biH0bl cyaapobl
Aebinovl cynapost mazapmy KOHObIP2LLIAPLIHAH A2bl3y CY IKOJHCYleNepiHil
OeHCcaynvl2blHa atmapiavlkmai 3usHobl acep emedi. baxvinayoviy nezizei
mycmapbl bouvinwa Epmic 03eni cynapuinbly canacvina mokcan caibii
bakwiiay Kapanowl: obnvicka kipy (Iloonycka aywsinet scone AKKy ayolivl
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ayoauviHoa), 00bIC OOLbL, KAIAIbIK MA3APMY KYPbLIbICIAPbIH d2bl3y0aH
Jrco2apul dncone momen, oonvicman wiviey (Hpuupmoiuickoe aywiabl).

Conoaii — ax, makaraoa OHepKoCINMiK HCOHe WapyaulbliblK-
mypmvicmulK, Kocinopvinoapouviy (AKMKC, xumusanslk masaniay, MoHud
MeH CayHa dHcoHe m.0.) HCyKmemeciHiy Y1eaioblHa OallaHbICIbL KAHOAU
MayculMObIK KezenoepOe MaldaH2aHblH aman emy MaHul30bl. byn o3
Ke3eziHOe aybvlp XUMUAIbIK Memanoapovly: muipviui (Zn), memip (Fe),
COHOQU-AK, MYHAL OHIMOEPIHiY KOHYEHMPAYUACHIHbIY HCO2APLIIAYbIHA
okenedi. ConOaul-axK, eHOIpicmiK azbiHObL Cyiap cy 0ObeKminepin yivl
sammapmen racmaiiovl. Jlacmany nomudicecinoe cy Keneci oszepicmepee
YUbIpatiovl, MblCaabl.

- CYObIY OpP2AHOAENMUKANBIK CUNAMMAMALAPLIHGIY 032epYi (myci,
Oomi, uici);

- CY atiObIHOAPbIH 63IH-631 MA3APMy npoyecmepiniy 6asyiaybl Hemece
MOAbI2LIMEH MOKMAMbLILYbL;

- mabuau mene — meHOIKmMiy OY36LIYbL: CyOa epicen ommei me3sipex
cinedi, wezinoinep mybine myceoi, NIAHKMOH Moauepi azasosl, OAIbIK
JHCOUBLTBIN KemeOl, KOKMEM, JCd3 JHCoHe Ky3 Me3eindepinde XUMUALbIK
sammapowiy [IIPK-men canrvicmoipzanoa apmysl, OHepKOCINMIK dicone
Wapy aubliblK-mypMblCMbIK, KOCINOPLIHOAPObIY JHCYKMeMeCiHily apmybl
batikanaowvl.

Kinmmi ce30ep: maycuimovblx azbinObl cynap, iacmayulvl 3ammap,
Epmic e3eni, wexmi pyxcam emineen KOHYeHMpPayus, HOCEP HCOHe OPEHANC
Jicytienepi.

*S. S. Maussumbayev', D. T. Tolegenov’,
S. R. Massakbayeva®, M. A. Baubekov’
1.234Toraigyrov University,

Republic of Kazakhstan, Pavlodar.
Received 05.11.24

Received in revised form 28.11.24.
Accepted for publication 06.12.24.

THE EFFECT OF SEASONAL CHANGES IN WASTEWATER
COMPOSITION ON THE IRTYSH RIVER

This article examines the influence of seasonal wastewater from the
Irtysh River and analyzes the main indicators of pollutants, as well as the
basic technological scheme of treatment facilities in Pavlodar. Wastewater
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discharge from wastewater treatment plants has a serious detrimental effect FTAMP 34.19.23
on the health of aquatic ecosystems. Quarterly monitoring of the quality of
the waters of the Irtysh River by the main control channels is considered.: https://doi.org/10.4808 I/WIKH1903
entrance to the region (near the village of Podpusk and the village of Akku),
throughout the region, above and below the discharge of urban wastewater *A. Paxmemoea’, C. bax6aeea?, H. Bcamoea’®
treatment plants, exit from the region (Priirtyshskoye village). L2 TopalffbIpOB YHUBEPCHTETI,
It is also important to note that the article analyzes the seasonal Kasakcran PecniyOnukacsr, [TaBnozaap K.
periods associated with an increase in the workload of industrial and SKIIMHUKAJIBIK, KOHE OKCIIEPUMEHTTIK UM OIOrUst
household enterprises (gas stations, dry cleaners, baths and saunas, etc.). FBLIBIMH-3€PTTEY MHCTUTYThI — LIuTOI0r 1S
This in turn leads to an increase in concentrations of heavy chemical metals: JKOHE M€HETHKA MHCTUTYThIHBIH (DUIHAIbI,
zinc (Zn), iron (Fe), as well as petroleum products. Industrial wastewater Peceii reuibiM akanemuscbinbie Cibip Genimumeci,
also infects reservoirs with toxic chemicals. As a result, the water undergoes Peceii ®enepanuscel, Hosocibip K.,
the following changes in pollution, such as: 'ORCID: https://orcid.org/0000-0002-3221-958X
— changes in the organoleptic characteristics of water (color, taste, 20ORCID: https://orcid.org/0000-0002-7859-0173
smell), 3ORCID: https://orcid.org/0000-0002-4507-093X
— slowing down or completely stopping the processes of self- *e-mail: asel-rakhmetova@mail.ru
purification of reservoirs;
— violation of the natural balance: oxygen dissolved in water is JINTUU KAPBEOHA TbIHbIH KALLBIKTAFbI ICIKTIH ©6CY
absorbed faster, sediments settle to the bottom, the amount of plankton XKAFA ﬁblHﬂA EYP?PEKTIH MPOKCUMAbAbI TYTIKLUEN
decreases, fish die out, which in the spring, summer and autumn periods JXXACYILUAJIAPBIHOA AYTO®AINSIHbI bIHTAJTAHAbIPYbI

there is an excess of chemicals compared to MPC, an increase in the
workload of industrial and household enterprises.

Keywords: Seasonal wastewater, pollutants, Irtysh River, maximum
permissible concentration, storm water and drainage systems.

Icix Oamvbizan Ke30e az3adazbl MemadoausM OY3bLIAO0bL HCOHE KaHad
eHemin yivl Memaboaummep iCik 6CYiHeH KaulblKmaavl Mmyuienepoiy
KYPbLILIMbIHA ocep emyi MyMKiH. Bylipex — Kan azvimbl dcozapwiiazan
Hezizel 9KCKpemopiviK Myuienepoin 0ipi. COHObIKMAH 01apOblH KYpbLIbLMbl
MeH Kbl3MemiH KauiblKmazvl ICIKMIK ecy JHcaz0atblHoa my3emy ome
MAHbL30bL.

3epmmeyodiy makcamuol KauiblKmazel iCikKmiy ecyi dicone aumull
Kapbonamovlmen emoey dcazoatlblHOa Oylpekmeei KypuliblMObIK
e3eepicmepdi anblKmay 00J10b.

Kymwvic 3 atinvix kezinoe caimazvl 18—20 2 bonamein CBA swcenini
epKeK MulUKAHOAPLIHOA OpbiHOAnobl. Icikmiy ecyin modenvoey yulin
2enamoyennonaApasl KapyuHoma-29 dcacyuansiy sHeenici Koioausliobsl.
Jlumuti kapbonamviHblH ICIKKe KApCcvl 9CepPin 3epmme) YUuliH molKaHOap
Jumutl my3swin OeHe caimazvina 125 me/ke 0ozada Kabwiioaowl. Bylipex
KYPULILIMbIH 3epmmeyee apHaiedn Mamepuan dKCnepumenmmiy
30-wbl KyHi aneinovl. JKanyapnap sxcnepumeHmmer 6ac CyleKk-mouibiH
OUCTOKAYUACHL DOICIMEH UbI2APbLIObL.
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Byiipex Kypulavimuln 3epmmey Ywin JHcapwvlk 31eKmpoHObl
MUKPOCKORUA JHCOHE UMMYHOSUCMOXUMUSLBIK MAN0ay KOJOAHBLIObL.
bytipexmiy npokcumanbOvl mymixkweni scacyuanapsl mopgomempus
aoicimern 3000 ece yneaiizan Kez3oe mandauovl, AU30COMAIAPOLIH,
aymogacocomanapoviy HcoHe aymonu30CoMarapovbly KoiemoiK
molebl30blebl Oazanadvlk. UMMYHO2UCMOXUMUALBIK JHCOHE
VILMPAKYPBIILIMObIK 3epMmeyiep HOmudicecinoe aumuil KapOOHAmbiHbIY
icix ecyi 6ap sicanyapaap 6yupekmepiniy NPOKCUMAIbObL MYyMIiKUieNepiHiK
AHCACYUWANAPLIHOA AYMODALUAHBIH OAMYbIHA bIHMALAHObIPYWbL ocepi
AHBIKMANObL: AYMODAUATBIK KYDbLIBIMOAPObIH — AYMOopazocomanrapobsiy,
JIUZ0COMANAPOBIH HCOHE AYMOAUZ0COMANAPObIH KOLEMOIK Mblabl30blabl
apmmul.

Kinmmi ce3z0ep: bytipex, Oyupexkmiy npoKCuManibObl dNUmenuli,
aymogaeusa, rumuil KapboHamovl, KawlblKkmaasl [CiKmiy ecyi,
VILMPAKYPLIGIM.

Kipicne

Feutbivu o iebuettepe icikTiy aept Oenrinepi Oenrini. IcikTiH ecy ke3inaeri
ypaicTepne 3usHIB METOOOIM3MHIH apaiiblk HeMece COHFBI OHIMIIEpi Ty3iIei,
oJyap KaH aFbIMBIMEH OYKiN eHere tapanasst [1].

AF¥3aHBIH TOMEOCTA3blH CaKTayFa OaFBITTaJFaH YpAicTepHiH Oipi —
ayroarus. Ayrodarus xacymanblK KOMIOHEHTTEP/II KOIOFa JKOHE OHICYre
OarbITTAIFAH KYPJeli (PU3HOIOTHUSIIBIK MPOIECC eKEHI aHBIKTANIbl. AKYbI3Iap
MEH opraHesuiaiap ajajibiMeH ayrodarocoManap apKbuUibl (aroruTTene i, Coaan
KeWiH Jr30coMaap/ia KOPhIThUIA/bI KOHE aKbIPBIH/IA Kacylla MeTaboIH3Mi
Ke3iH/Ie KaliTa malinanany yurid enaeneni. COHBIMEH Katap, ayTodarus oipkarap
aypyJapabH (U3UONATOIOTHICHIHIA MaHbBI3Ibl poIl atkapaabl. Kartepii icik
canachlHAAFbl ayTO(arusHbIH KOCAPJIbl KbI3METIH KOPCETTi: ayTo(arusHbl
Oencenipy OOBIp JKacyIIaJapbIHBIH OMip cypyiHe (KOpFaHBIC ayTo(haruschl)
HeMece OO0BIp JKacyIIaNapblHBIH OJIiMiHe (IHUTOTOKCHKAJBIK/KOpPFaIMaFaH
aytodarus) BIKIal eTyi MyMKiH [2].

By conpIMeH KaTap icik jKacymaapbIHBIH OMip CYPYiHIH Oip >KOIBI OOIIBITT
TaOBIUTATHIH XKacyIIa KAKETTUTIKTEp1 YIIiH )KaCyIIaIMIIIiK MaTepUaIIbl OKIIAYIay
JKOHE BIABIPATy TpoIieci 00k Tadbutaast [3].

AyTtodarus 3yKapuoOTTHIK JKacylialapaarbl )OFapbl CaKTaJlFaH
MeTabOoNMUKANBIK MPOIECC €KEeHI aHBIKTAJbl KOHE JKacylianapablH
TYpaKTBl HEMece KYH3eTICTIK Kyiiie oMipIICHIITIH caKTay/1a MaHBI3Ibl PO
atkapas [4]. O Heri3iHeH THITOKCHST, IMMYH/IBIK 3aKbIMIaHY, CTPECC )KOHE KOPEKTIK
3aTTapIbIH JKETICICYIIUIIr KaFJaifblHaa maiaa 6omamsr [S], kacymianapIbH
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KOpIIIaFaH OPTaHBIH KOJIAMCHI3 9CepiHeH KOPFAHbIC MEXaHM3MIi peTiHzae ne
KapacThIpbIIaabI [6].

Kacymanapaa siaplpayfa jkaTaThlH cyOCcTpaT KOc MeMOpaHaJbl
ayTodarocomanap apKbUIBl Opajiajbl, bIABIPAY JKOHE KalTa eHaey YIIiH
JTU30coMalapra TackIManaanazsl [7].

3eprTeynep KepceTKeH IeH, ayTodarist iCIKTep CUAKTHI 9PTYPIIi aypyIapAarsl
TIATOJIOTHSJIBIK TIPOIIECKE KaThICaab [8].

AyTtodarusHpIH THIMIUTITT OyHpeK KbI3METI YIIIiH oTe MaHbI31bL. Ko sxetimui
GacsutbIMIap ayTodarusHblH OYHPEeK KbI3METiH, TOMEOCTa3/Ibl KOHE aKyBI3bI
KaiiTa eHJEyIi KOoJJayFa alTapibIKTall acep eTeTiHIH Kepceremi. AyTodarus
KOpFaHBIC MEXaHM3MIi PETiHIE OPEKET eTe/Il JKoHE ATOreHe3re apajacybl MyMKiH
Jien cananagpl [9].

Knuaukanelk Toxipubene KONTaHBUIATHIH KeHOip Hopi-TopMeKTep
ayTo(arusHbl MOIYJISAIISIIAN alaThIHBI OCMTLNI, aTan aiTKaHAa, IICHXOTPOIITHI
JTUTHN TpenapaTsl ayToharusael oenceraipe amamst [10].

Jlutuii Oylipek TYTITiHIH 9pTYpIIi CETMEHTTEPIHC XKOHE )KUHAY TYTIKTEpiH/Ie
cineni. On mrymakrapaa epKiH Cy3iiemi, colaH KeliH He(POHHBIH 9pTYpIIi
CerMEHTTEepiMeH KaiiTa ciHeni. JlereHMeH, TUTHH KITMHUKAIBIK KOJIIaHy OHBIH
Tap eMJIK WH/EKCiHE KOHE OHBIH YBITTBUIBIFBIHA KATHICTHI AJlaHAayIIBUIBIKKA
OalimaHBICTH TpoOiemMansl 6onblm TaObIManbl. JINTHH TONMUYpUS MEH
MIPOTEHHYPUSHBIH 1aMybIHa, OYHPEKTiH AUCTANBIbI TYTIKIICIEePiHiH alliI03bIHA,
HepporeHAiK KaHT quadeTi MHCUIIUIYChIHA KOHE NIYMAKTHIK (HUIbTpALUs
JKBUTIaM/IBIFBIHBIH TOMEH/ICYiHE OKENETiHI aHBIKTAIIBI. AJTaliaa, TNTHHIIH TOMEH
JI03aJIapbIHBIH OYHpEK 3aKbIMJAaHFAaH KE3/1¢ OHBIH KYPBUIBIMBI MEH KbI3METiHE
KOPFaHBIII dcepi Typabl TOXKIpHOeIik MaIiMeTTep Oap.

CoHBIMEH KaTap, JUTHHJIIH KOPFAHBII dCEepi )KOHE OHBIH KaJIbIHA
KENTipeTiH acepi OYHpEeKTiH Kexen 3aKbIMIaHybl MEH IIYMaKTHIK aypyiapablH
SKCTIIEPUMEHTTIK YATLIepiHae KepceTinreH. JINTHHAIH acep eTy MeXaHU3Mi
TJINKOTEH - CHHTa3a - knHa3a-3 (GSK3) texxemyiMeH OaliiIaHbICTHI eKeH1 O ii.
[aTtonorusneik xarmgaimapaa GSK3 Gencenmipinesni, o TYTIKTEpAiH KajllbIHA
KeITyiH OJIOKTal bl )koHe KaObIHYFa KapChl TeHAEPIH TPAHCKPHITIHACHIH, COHAM-
aK aronTo3 MeH HeKpo3abl Tyabipansl. GSK3 Gencenninirin 6acy xxacymanap sl
TOTBIFY CTPECCiHEH, MUTOXOHIPUSUIBIK auchyHkuaaan, JJTHK 3akeiMpanybsHan
JKoHe amornTo3naH Kopraiiapl. GSK3 Texey apKpUIBI JIUTHH HEPPOYBITTHIIBIK
YKOJITAPIBIH OeNCeHAIPYiH TeXEH i )KoHEe PEHOMTPOTEKIIMIHBI KAMTaMachl3 eTe/i
JIeTI CaHaJIa Ibl.

YKorapeina alTeUTFaHIapFa OaiIaHBICTHL, COHIA-aK KaTepIi iCiK aypYBIHBIH
TYPaKTHl ©cyiHe OalyIaHBICTBI, OHBIH XaFJalblH TY3E€Ty JKOHE aF3aHBIH
TOMEOCTa3bIH CaKTay dJIiCTepiH yKacay YIIiH KalIBIKTAFbI ICIKTiH 6Cyl HOTIKECIHE
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OyiipexTeri KypbUIBIMIBIK ©3TepicTepi 3epTTey MaHBI3IBI OOIBIT TaOBLIATBL.
3epTTeyaiH MaKcaThl KAIIBIKTAFBI iICIKTEP/IiH ocyl KoHEe JTUTHH KapOOHATHIMECH
eMJIey KaFJalbIHIa OyHpeKTeri KyphUIBIMABIK ©3TrepicTep i aHBIKTay OOIIbI.

MaTtepuanmap MeH aaicTepi

OKCHEepUMEHTTIK 3epTTeynep 3 ainbik 18—20 r neiiHri camMakTarsl
CBA xenisi epKek THINKaHAapBIHAA XYprizingi. Icik ecyiH mMomenbuey
yurie PFA 1mTonorus »eHe reHeTHKa HHCTUTYTBIHBIH KbI3METKEpJIepi alFaH
JKOHE TEKCEpreH TemaToleLTIoNApasl kapiuuaoma-29 (I'-29) xacymansik
xkemici maimanassuasl [11]. XKanyapmap cy MeH TaraMFa epKiH KOJ JKeTiMi
CTaHIAPTTHI queTana ycranasl. ['-29 sxacymanapsr CBA skemisi ThIIIKaHAapIbIH
oH xambac Oymmeiketine 100 mxm 0.9 % HaTpwit XJIOpUAL TY3ABI epiTiHAICIHAC
2*106 no3aceIHIA KacyIIanap eHri3uii.

JIutnit kapOOHATHIHBIH ICIKKE KAPCHI 9CEPiH 3epPTTEY YIIiH THIIKAHIap ICHE
camMarbiHa 125 Mr/Kr no3ana aTuTuil KapOOHATHIH anabl. Byiipex KypbUTBIMBIH
3epTTeyre apHajlFaH MaTEePHAIABI ipiKTEy dKCHEepUMEHTTIH 30-IIbl KYHI
Kyprizingi. XXanyapiap skciepuMeHTTeH 0ac CYHeK-MOUBIH JIHCIOKAIUSACHI
9IIICIMEH TIBIFAPBLUI/IHL.

VIMMYHOTHCTOXUMUSITBIK TAJIIAY YIIiH OemiMep nenapapuHU3annsIaH bl
JKOHE peTuApaTalrsIaH/Ibl, aHTUTEHAl anry Mpoueaypackl muTpar Oydepinae
(pH 6,0) MEKPOTOJNKBIHIBI MEIMITIH KOMeTiMeH Xypri3iaai. CoHIMEH KaTap,
cnenn(UKaIbIK eMec OalJIaHBICTRIPYIBI OJIOKTaFaHHAH KeHiH OemiMaep TYHAE
+4°C temneparypana LAMP1-re kapcel 6acTanksl HOJIUKIOHAIIH AaHTHICHEMECH
(1/50, ab25245, Abcam, ¥ meIOpUTaHIA), COAH KEeHiH KEITKEK MePOKCHIa3aChIMEH
KOHBIOTAlMsJIaHFaH CoiiKec KaliTaliamMa IMOJHMKIOHAIIEl aHTHACHEJICPMEH
(ab205718, Abcam, ¥ueibpurtanus) OymaHIACTHIPBUIAE. bymaHmacTeipyaan
xkoHe PochaTTel Oydepiti T3l epiTiHAIMEH YII peT )KyFaHHAH KeHiH ceKuusiiap
TeMaTOKCHIIMH ePiTiHAICIMEH OOSUIBIIT, MOHTAXX OPTAaChIHA OPHATBIIIBL.

JKapbIK yoHe JIEKTPOH Il MUKPOCKOIITA 3¢PTTeY YILiH OYHpeK ChlHaMalapbl
X9HKC OpTachIiHAa AailbIHIaNFaH mapagopManbaerunTiH 4 % epiTiHmiciHe
OekiTingi, cousiMeH Katap, pH 7,4 gocdar Oydepinae ocMuil TeTPOKCHAIHIH
(0sO 4) 1 % epitianiciaae 1 caraTka KockiMIma 6exiTiai. KoHIIeHTpausChIHBIH
JKOFapblIaybIMEH 3TAHOJIAA CYCBI3AaHABIPBUIFAH )KOHE JIIOHMEH KOpIIAJFaH.
KanbaapiFsl 1 MKM CEMUTHH CEKLHSIAPhl TOJYHIMHMEH KOK TYCKe OOsUIFaH
Leica EM UC7 ynprpamuxporombeiaia (Leica Microsystems, I'epmanmst) ainbIHIbI
xoHe yaritep LEICA DME jkapblK MHKPOCKOTIBIHBIH KOMETIMEH 3JIEKTPOHIbI
MHUKPOCKOIITa 3epTTey YiriH Tagnangs! (Leica Microsystems, ['epmanms).).

VYpaH areraTsl MCH KOPFACHIH IIUTPATHIHBIH KAHBIKKAH CYIIBI €PIiTiHIICiHEH
aiieipmanbuibFbl, Leica EM UC7 ynprpatomsl (Leica Microsystems, ['epmanmst)
KeMeTiMeH MaTepuanaad KaablHABFE 70—100 HM O0NMaThIH yIBTpPa KYKa IIBIHBI
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ciaiiarap kacanasl. Peceil FeuThIM akameMusichIHBIH Cibip OerxiMiieciHiH
OHMOJIOTHSIIBIK 00BEKTLUIEPIIH MUKPOCKOUSUITBIK TANJAYBIH YKBIMIBIK KOJIIAHY
OpTasbIFel MUKpocyperTepai any yuriH JEM 1400 31neKTpoHIbl MUKPOCKOIIBIH
(JEOL, JKanonwust) nmaiinananasl. MOpGOMETPHSUIBIK, TaIIay bl XKYPri3y YIIiH
OarmapraMalbIk KaMTaMachI3 eTy naiinanansuias (Yaita Pacbarn, AKI). XKaosik
CBIHAK KOHJIBIPFBICHI MMPOKCHMAITBIBI Jkacymmanapasl 30 000 ece yiaraiTy yImiH
KOJIJIaHBLIJIBL.

Oprama (M) >xoHe cTaHAapTThl aybITKyAbl (SD) aHbIKTay ymIiH
Microsoft Excel 6armapnamacer (Microsoft, AKII) maiinaransuiael. Statistica
6.0 Gar maprIamMaibIK KypabH MaliaanaHa oTeIphIT, 95 % (P<0,05) MaHB3 AR HeHTelIe
(StatSoft, AKIII) 3eprTenerin napameTpiep apachlHIarbl aHbIPMaIIbUIBIKTAP/IBIH
MaHBIIBUIBIFBH aHBIKTaY YIIiH Mann-Whitney U-tecTi mainanansuimst [ 12].

Harmxeiep kaHe TATKbLIAY

LAMP-1 am3ocomanblk MapKepiHiH UMMYHOTHCTOXUMUSIIBIK Talgaybl
iCIKTepaiH ecyi KaFJaiiplHAa JIUTHH KapOOHATHIMEH OHJENTEH JXKaHyapiapnaa
KacyIia IHUTOILIa3MaChIHBIH OOSYBIHBIH €H JXOFaphl KapKBIHIBIIBIFBIH
aspIkTansl (1-Cyper).

Cypet — 1 CBA >xemnini THIIIKaHIAPEIHBIH OYHPEK KYPBUTBIMEI.
LAMP-1 "MMYHOTHCTOXUMUSITBIK aHBIKTAY: A — HHTAKTLI THIIKAH;
B — mutnit kapOonaTeiMeH 30 KYHIIK eMIeyIeH KeWiH MHTAKTLTI THIIIKAHIAD;
C — iciktig 30 kyHzik ecyiHeH keliH; D — icikTiH 30 KYHAIK ocyiHeH
JKOHE TUTHI KapOOHAaTEIMEH eMIeyAeH Keitin. YikenTy x400.
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Jlutuit xapOoHaTHIH KaObULIaFaH icikTepi Oap >kaHyapiap TOOBIHIA
TUTHH KapOOHATH OaKpUIaK TOOB! THIIKAHAAPBIHBIH PAlHOHBIHA CHTI31ITEH
Ke3/Ie JTH30COMAaapIblH KOJIEMIIK THIFBI3IBIF 2 €ce OCTi, TeK JTH30COMAIBIK
KYPBUIBIMIAPABIH ©CY TEHICHIUICH Oaifkanmel. Icik eceTiH xaHyapiap
TOOBIHIA ayTOIMU30COMANApABIH OaKbIaAyMEH CANBICTBIPFaHAa 2 €ce apTyhl
Oaitkanael (kecrte. 1).

BylipexTiH mpoKCHMaIh bl TYTIKIIEN] KacyaTapbIHBIH MOP(QOMETPHSITBIK,
TaJmaybsl oMapabslH OaKblUIay TOOBIMEH CaJBICTBRIPFAHNIA 5 ece yKOHE iCiK oceTiH
KaHyapJapMeH calblcThIprana 67 % eckeHiH kepceTTi (kecte. 1, cyper. 2).

Kecre 1 — ByfipekTiH mpoKcHMaIbIbI TYTIKIIENT )KacyIIaTapbIHBIH JIN30COMAIIBIK
6euimia MopdomeTpusTBIK Tanaay (mySD)

[Tapamerpuep Tomrap 30 xyH
Bakpinay 2.12+0.33
bakputay-+iuutuii kKapOoHaTHI 2.73+£0.22

Jusocomanap, Vv Iciri 6ap skamyapiap ToGbI 2.91+0.12
bakpinay 2.54+£0.49
Bakpinay+nutnit kKapOOHATHI 2.32+£0.12

Ayrodaracomanap, VV | ¢iri Gap sanyapiap ToGbl 2.01 £0.15
Lzlrl;% ) :;[; I JKaHyapyiap TOObl + nuTHit 39840 13*
Bakpinay 1.65 +0.62
Bakputay+ nnTHit KapOOHATEI 1.82+0.34

Ayromnsocomanap, VV- | 1oirj Gap skaryapiiap ToGbI 3.73 £ 0.44%

VV — KypBUIBIMAAPIBIH KOJIEMIIK THIFBI3ABIFH (%0)
*p<0.05 GakpuTay TOOBIHBIH THIIIKAHIAPHIHA;
# p<0.05 icix ToOBI Gap THIIKAHIAP.

Byiipex mpoKCHMaIThIbI TYTIKIIeTePiHiH )KacyIIalIapbIHBIH MOP(HOMETPHSITBIK

TanAaysl JTUTHH aiFaH icik ecyi Oap >kaHyapiap TOOBIHIA JTH30COMATAPIBIH
KOJEeMIIK THIFBI3IBIFEI 0aKblIay TOOBIMEH CANBICTBIPFaHIA 2,5 ece JKoHe iCik
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ecyi Oap >kaHyapJiapMeH calbICThIprania 67 % - Fa apTkanbIH kepceTTi (1-Kecre,
Cyper 2).

JKaCyIIaTapBIHBIH YIbTPAKYPBLUIBIMBIL.

A — mHTaKTI THIIKAH; B — nutit kapoonateiMeH 30 KYHIIK eMACYACH KeiiH

MHTAKTLUI ThIIKaH TonTapsl; C — icikTiy 30 KyHIIK ecyiHeH KeitiH; D — icikTiH
30 KYHIIK 6CyiHEH JKoHe JINTUI KapOOHATHIMEH eM/ICYICH KeHiH.

Jlutnii xapOoHaTHI iCik ecyi Oap >kaHyapiap/blH paliOHbIHA KOCHUIFaH
Ke3ze ayrodarocomarnap MeH aeTOIN30COMATAPIBIH KOJIEM/IIK THIFBI3IBIFBI €19Yip
apttel (1-Kecre).

BylipexTin mpoKcHMaTh/IbI TY TIKIIEIIEPiHiH XKacyIaaapbiH/ia (PH3U0JIOT USUTBIK
JKaFgaiinapaa ayrodarus ACHIeii ToMeH ekeHi Oenrimi. Jlerenmen, 0a3anbbl
ayrtogarus KansimThl )karaaina PTEC ¢yHKIusiceIH cakTay yiid MaHsI3ab! [ 13].

AJTBIHFaH MOJIMETTEp KAaIIBIKTAaFBl ICIKTiH HaMybIMEH OailIaHBICTHI
OYHpeKKe yBITTHI XKYKTEME JKaF JaiibIHAa ayToarus poreciHin 6exceHnipyiMeH
MIPOKCUMAIBBl KYOBIPIIBI JKacymianapablH TOMEOCTa3bIHbIH CaKTaJaThIHBIH
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KepceTei. 3aKbIMIAYIIBI TITIPKEHIIPTIIITEepre JKayar peTiH/Ie IUTOIIa3MaHbIH
(parMeHTTEpi MEH IECTPYKTHBTI OpraHeiaiap ayrodarocoma Jer aTajlaThlH
KYpBUIBIMIApAa OKIayaHa sl Coqan KeiiH ayTodarocomanap JIM30coManapMeH
KOCBUIBII, ayTOJIM30cOMaslap TY3€di, OHJa CEKBECTPJICHIeH MaTepHual
THIIpOTa3ajapMeH BIIbIpai et [8].

AyTonu3ocomanapiarbsl OeiHy eHIMAEpi XKacyIIaaa KypbUIbIc MaTepHaIbl
peTiHe KaifTa maijanaHbLTa b

3epTTey HOTWXKENepi TUTHI KapOOHATHIHBIH MEPUQPEPUSIIBIK 1CIKTEPIiH
ecyi argalbpiHIa OYHPEKTIH MPOKCUMAabIbl TYTIKIIEN] JKacylatapblHaa
ayTo(arusHbIH JaMybIHA BIHTAJAHIBIPYIIIEI 9Cep eTETIHAIrH KopceTeai. JInTwii
(hochaTHAMIMHO3UTONIBIH CUTHAT Oepy MKOJIBI apKBUTHI ayTOPATHAHBI OeTICEH IIpe
ayaThIHBI OenTimi [8].

Jlutniinig ayTodarusHel OeJCeHIIpyl TUTHUIIH TOMEH M03aJlapbIHBIH
MATOJOTHACKIHIAFH OYHpEeKKe KOPFaHBIII 9Cepi TYpajIbl 9ACONETTIK AePEKTEePIi
TyciHmipyi MymkiH [10].

KopbITbIHABI

VIMMyHOTHCTOXMMUSIIBIK, Talay *KOHE YJIbTPAKYPBIIBIMIBIK 3epTTEyIIep
HOTHXECIHIe TUTUI KapOOHATBHIHBIH iCiK ecyi Oap >kaHyapiapIbslH OyHpek
MIPOKCHMAaJbAbl TYTIKIIENEPiHiH *XacylagapblHaa ayTo(arusHblH JaMybIHa
BIHTAJIAHABIPYIIBI 8CEPi aHBIKTANIBI: ayTO(ATNSUIBIK KYPBIIBIMIAP/IbIH KOIEM/IIK
TBIFBI3/IBIFBI — ayTo(harocoManap, JM30CoMajap, )KOHE ayTOIN30COMaap CaHbl
YKOFapbUIaFaHBIH KOPCETTI.
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*4. Paxmemosa!, C. Baxbaesa’, H. bzamosa’

12 TOpalrbIpOB YHHBEPCHUTET,

Pecny6imka Kazaxcran, r. [1aBmonap;
‘Hay4HO-HUCCIIe/I0BaTENbCKUI HHCTUTYT
KITMHAYECKON M SKCIICPUMEHTATBHOHN TrM(OoIoTH —
¢mmman MHCTUTYTA IUTONIOTHH U TEHETUKA
Cubmupckoro otaeneHust Poccniickoi akageMuu HayK,
Poccutiickas ®eneparnms, . HoBocuOupck.
IMoctynuno B penakumio 11.11.24.

IMocTtynuio ¢ ucnpasnenusimu 29.11.24.

IIpunsTo B neuars 06.12.24.

CTUMYJANUA KAPBOHATOM JIMTUA AYTODPATUA
B MIPOKCUMAJIBHBIX TYBYJIAPHBIX KJIETKAX ITOYKHA ITPHA
OTJAJIEHHOM OITYXOJIEBOM POCTE

Tlpu passumuu onyxonu ooMeH ewiecms 6 opeanusme Hapyuaemcs, a
MOKCUYHble Memadonumel, ONAOAsl 8 KPOBb, MOV NOPAICANb CIMPYKIMYpY
0p2anos, OmOaieHHbIX om mecma pocma onyxoa. Tlouku — 00uH U3 OCHOGHbIX
Op2aH08 BbIOEIEHUAL C Y CUTICHHBIM KPOBOmOoKoM. T 1o3momy ouers adicHa Koppekyust
UX CIPYKMypbl U QQYHKYUU 8 CILyHae OmMOAIEHHO20 ONYXONe6020 POCHIA.

Lens uccnedosanuss — onpedenuny cmpykniypHble UIMEHEHUs 8 NoYKe npu
OMOANEHHOM POCE ONYXOU U JIeYeHUU KAPOOHATNOM JIUNUL.

Paboma evimonrernanamvuuax-camyaxuruy CBA maccou 18-2026603pacme
3 mecsayes. Jlururo Kiemok eenamouyeioNsiPHOU KapyuHOMbl-29 Ucnonb306am 07
MOOenuposanst pocma onyxonu. /s uzyuenust npomueoonyxone6020 Oeucmeus.
KapOOHAma iumust MbIuamM 6600 COTb Umus 8 003e 125 me/ke maccor mena. Ha
30-e cymiu sxcnepumeHma Obui COOPAH MAMEPUAT OIS U3V HEHUsl CIPYKITYDbL HOUKU.
JKugommbix u3 IKCnEpUMEHMA 8bIB00UTL HYMEM KPAHUOYEPBUKATLHOU OUCTOKAYUL.
HIMMYHOUCTOXUMUYMECKULL GHATIU3 U CBEMOBAS DNEKMPOHHAS MUKPOCKONUS Dbl
UCNONL306aHb OIS U3 HEHUs CIPYKITYDbL NOUKU.

Knemku npoxcumanvuulx Kanaivyes NOYKU AHALUIUPOBATIU
Mmoppomempuueckum memooom npu yeeruuernuu 6 3000 pas, oyenusanu
00bEMHYIO NIOMHOCHIb TUZ0COM, AYMOGHA20COM U aymonu3ocom. B pesyniomame
UMMYHOSUCTIOXUMUYECKUX U VIIbMPACIPYKIMYPHBIX UCCIEO08AHULL BbIAGTIEHO
cmumyaupylowee eusHue KapooHama IUmus Ha pazeumue aymogazuu 6
KIIEMKax NPOKCUMATIBHBIX KAHAILYEE NOYEK IHCUBONTHBIX C ONYXONEGbIM POCIOM:
00beMHAs NIOMHOCTb AYMOPASULECKUX CIMPYKITYD — AYMOPAc0COM, IU30COM U
AYMOU30COM. — NOBLICWICAL.

38

Becruuk Topaiireipos yuusepcutera, ISSN 2710-3544

Cepus Xumuro-6uonocuueckas. Ne 2. 2024

Kurouesvie cnosa: nouxa, npoxcumanbHbiil snumenuti NO4KY, aymogazus,
KapOOHam umusi, OmOQIeHHbIL ONYXONe8blLl POCHI, VIIbIPACIPYKIYpd.
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LITHIUM CARBONATE STIMULATION
OF AUTOPHAGY IN RENAL PROXIMAL TUBULAR
CELLS DURING DISTANT TUMOR GROWTH

The harmful substances that enter the circulatory system during tumor
formation can alter the structure of organs that are far from the tumor growth
site. With increased blood flow, the kidneys are one of the primary excretory
organs. Restoring their structure and function is therefore crucial in this instance
of distant tumor growth.

Determining the structural alterations in the kidney during distant
tumor growth and lithium carbonate treatment was the study’s goal.
Male CBA line mice weighing 1820 g at 3 months of age were used for
the study. The growth of the tumor was modeled using the Hepatocellular
Carcinoma-29 cell line.

Mice were given a dose of 125 mg/kg body weight of lithium salt by
injections with the objective to investigate the anticancer impact of lithium
carbonate. On the 30th day of the trial, materials were collected for the kidney
structural study. The animals were dislocated craniocervically to remove
them from the experiment. The kidney’s structure was investigated using
immunohistochemical analysis and light electron microscopy. The renal
proximal tubule cells were examined using the morphometric methodology.

Keywords: kidney, proximal renal epithelium, autophagy, lithium
carbonate, distant tumor growth, ultrastructure.
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APPLICATIONS AND IMPLICATION OF MICROBIAL
COMMUNITIES IN COMPOST

Compost is a combination of substances that is used to nourish plants
and enhance the physical, chemical, and biological qualities of soil. It is
frequently made by composting manure, organic waste, and plant and food
waste. The resultant combination is full of nutrients for plants as well as
healthy bacteria, protozoa, nematodes, and fungus. Compost increases soil
fertility and decreases reliance on synthetic chemical fertilizers in organic
farming, urban agriculture, horticulture, and gardening. Long-term overuse
of chemical fertilizers has caused soil quality metrics such soil microbial
biomass, communities, and nutrient content to deteriorate, which in turn
impacts crop health, productivity, and soil sustainability. The purpose of
this study was to accurately measure soil quality parameters through the
application of manure compost and bacteria fertilizers or their combination
during maize development in order to establish a quick and effective method
for repairing deteriorated farmland soils. We looked at the dynamic effects
on the variety of community structure, basal respiration, and microbial
count and biomass in soil. Composting types: vermi-composting, windrow
composting, aerated static pile composting and in-vessel. Organic waste has
been managed for generations through the self-heating biological process
of composting. The composting byproduct can be utilized as an organic
fertilizer and soil additive in addition to handling organic waste. Over the
years, composting research has advanced significantly, particularly in
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regards to expediting and enhancing the quality of compost. Recalcitrant
organic pollutants are biodegraded by the various microbial communities
found in composting materials. These three types of breakdowns include
catabolism, total metabolism, and general extracellular oxidation.

Keywords: Microbial communities, compost, productivity,
applications and implication.

Introduction

Compost is a mixture of ingredients used as plant fertilizer and to improve
soil’s physical, chemical, and biological properties. It is commonly prepared by
decomposing plant and food waste, recycling organic materials, and manure.
According to the European Landfill Directive, by 2016, there should be a
75 % decrease in the amount of biodegradable municipal trash being disposed
of compared to 1995 levels. Composting municipal, agricultural, and industrial
wastes is one of the bio waste treatment methods that is most often utilized in
Europe. Anaerobic digestion, which turns organic substrates into methane-rich
biogas suitable for producing heat and power, is another increasingly popular
method. At the end of the procedure, a dig estate that includes nutrients as well as
organic components that have not yet digested and those that cannot be degraded
remains. Composting and anaerobic digestion working together to handle bio
waste has gained more and more support recently. The benefit is the simultaneous
production of biogas and compost, which improves soil, as well as energy and
material goods.However, the financial structure and technical setup need to be
assessed and adjusted before adding an anaerobic digestion unit to an existing
composting operation [6].

Applying composted manure to the soil may help promote soil microbial
activity, which will improve crop development and deter pests and illnesses.
Manure compost has been thoroughly evaluated and found to be beneficial in
boosting nutrient availability to crops, hence raising grain output in a financially
sensible and ecologically responsible way. The addition of manure compost can
also raise the amounts of organic matter and enhance the soil’s biological activity,
structural stability, moisture retention, and nutrient availability. Therefore, if
the damaged farmland is thought to be regenerated, it is becoming increasingly
common practice to add manure compost to the soils. In ecological processes
including nutrient cycling and the creation of soil aggregates through the
breakdown of organic matter, soil microbes are crucial players. The pace of soil
processes is significantly impacted by the stability of the microbial community
structure. For instance, differences in the composition of the soil’s microbial
population have an impact on the rates of nitrification, nitrification, and nitrogen
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fixation. Both natural and synthetic substances despite the fact that fertilization
has increased crop output, the soil microbial characteristics have not significantly
improved as a result of this application. Even some asserted that the bacterial
communities of developed and unimproved grassland did not significantly vary
from one another. The dynamic patterns of bacteria, fungus, and actinomycetes
under various forms of fertilization have remained mysterious despite the fact that
several research have looked into the impacts of organic fertilization on microbial
communities [16].

Finally, the small size and rapid growth of microorganisms allow for complex
community interactions to be studied much more readily than with plants or
animals. For example, temporal dynamics in response to natural successional
processes or experimental manipulation can be tracked for microbial communities
because of their high potential for temporal or spatial change [7].

Materials and methods

In order to investigate this important and basic topic, compost is a mixture of
components that are used as plant fertilizers and improve the physical, chemical
and biological properties of the soil. Applications and implication of microbial
communities in compost, manure compost, especially manure compost bacterial
fertilizer, consistently resulted in higher levels of soil respiration rate, cultivable
microorganisms, and soil enzyme activities. I conducted this research by looking
at various scientific and academic references, which include academic articles,
library and other research, and I mostly used review article method.

Results and discussion

Structure of the Microbial Community during Composting

Composting is a natural process characterized by microbial community
successions that actively decomposes the biodegradable and putrescent organic
waste under wet, self-heating, and aerobic conditions. The makeup of the
microbial community and the relative abundance of its members are considered
to be the components of microbial community structure. Both bacteria and
fungus, which are representative of the microbial community structure of the
composting environment, are present during the composting process and actively
participate. Different bacteria or fungus might have a good or detrimental
impact on the composting process as a whole [12]. Stages of Composting: The
composting process is divided into three main phases: the mesophilic phase, the
thermophilic phase, and the cooling or maturation phase. During these phases,
a variety of microflora, including mesophilic and thermophilic bacteria, fungi,
and actinomycetes, are present to stabilize and convert organic waste to humus.

First Stage: Mesophiles with a mixture of bacteria, actinomycetes, and fungi
can grow at temperatures between 15 °C and 45 °C and reach their optimal growth
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range at 30 °C to 39 °C [16] due to the mesophilic temperature and availability of
carbon-rich substrate at this early stage of the composting process.

Second stage: the thermophilic phase, is where the majority of the breakdown
occurs. In this step, thermophilic microorganisms, primarily fungus and bacteria,
degrade the organic matter (fats, cellulose, hemicelluloses, and some lignin).

Third stage: A temperature even lower than 25 °C characterizes the last
development phase. The thermophiles’ microbial activity stops when the substrate
supply runs out [12]._Food waste and other organic waste may be ecologically
friendly treated by anaerobic composting. FW degrades quickly and produces
more methane because it has a high amount of easily degradable organic materials.
However, China’s FW often has a C/N ratio of less than 20, and it is devoid of
trace elements. Co-composting has been widely utilized to enhance compost
performance because it may control the substrate’s physical and chemical qualities.
Urban management efforts frequently create garden waste (GW). Due to its high
lignocellulose content, GW is a significant renewable biomass resource. As a
result, it degrades slowly, requires more time to digest, and emits less methane.
The C/N ratio can be adjusted while preventing the buildup of volatile fatty acids
during the quick breakdown of food waste by combining garden waste with food
trash. Additionally, by co-composting GW and FW, both waste categories, which
make up a sizable amount of municipal solid waste in many developing nations,
are managed in a synergistic manner. As a biological process, the composting
process is primarily driven by the activity of aerobic bacteria. It was proposed
that the microbial population and its evolution in each step of composting were
significantly impacted by the composting feedstock. Numerous feedstocks have
been utilized to make compost, and high-throughput sequencing technology
has been extensively employed to study the microbial dynamics involved. The
process of the FW digestate co-composting with GW has received little research,
despite increased interest in the co-composting of FW digestate and other organic
materials, such as sewage sludge and biochar [15].

Different types of composting processes

Composting on-site: Recycling of home wastes such as leftover cooked or
uncooked food, grasses, and leaves from the garden, require a little area and little
effort. In many houses, it is used.

Vermicomposting: is the process of turning organic waste from the compost
pile into fertilizer by using soil invertebrates like earthworms, red wigglers, and
others.

Windrow composting: This method creates long, thin stacks of wind-rows
in a proportionally wider area. It is occasionally made outside. However, when it
is covered, it has to be aerated with the aid of cooling devices.
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Composting in a vessel: For this approach, a covered, sizable container
is utilized. It is connected to several electrical regulating systems for correct
temperature, aeration, and turning adjustments, among other things [13].

The Microbial Functions in the Aerobic Digestion Process

Composting that occurs aerobically, or in the presence of oxygen, is a
typical method for turning agricultural waste into organic fertilizer. This is a
useful method to put this inventive waste product to use. In aerobic fermentation,
aerobic microorganisms (bacteria, actinomycetes, fungi, etc.) may oxidize organic
molecules in fermentation substrates to provide the energy required for biological
growth. The proper ventilation, oxygen supply, temperature, moisture content,
pH value, CO2/N ratio, particle size, etc. are used throughout this process [13].

The Microbial Functions in the Anaerobic Digestion process

Anaerobic digestion is mostly dependent on microbial activity; for this process
to be efficient, variables including syntrophic interactions between bacteria and
delicate balances among them are taken into account. Hydrolysis, acidogenesis,
acetogenesis, and methanogenesis are the four steps of anaerobic digestion that
typically occur in succession; the first three processes are handled by bacteria,
and the final stage is carried out by archaea [13].

Techniques for Profiling the Microbial Community Structure in Compost

The continual fluctuation of physicochemical factors including temperature,
moisture, the C/N ratio, oxygen consumption, and pH affects how the makeup of
microbial communities’ changes during the composting process. Numerous studies
have also emphasized the function of the microbial population in the breakdown
of organic waste, proteins, lipids, cellulose, and lignin during composting. The
structure of the microbial community in compost must be determined since changes
to this community’s makeup can have a detrimental impact on crop quality and
production.

Biochemical Approach: Microbes are traditionally categorized according to
their phenotypic traits using biochemical approaches in microbial identification.
Due to inconsistent findings, the validity of biochemical testing is frequently
questioned. Nevertheless, these methods are still employed because they are
inexpensive.

Microarray analysis: is a molecular biology technique that involves arraying
thousands of known DNA fragments, or «probes,» on a chip in order to concurrently
identify many genera of interest. 1- Genotyping and Fingerprinting; the structure of
one community can be reflected by the fingerprinting technique known as T-RFLP
(Terminal Restriction Fragment Length Polymorphism). 2- Denaturing Gradient
Gel Electrophoresis: This polymerase chain reaction technique separates DNA
fragments linearly based on the electrophoretic movement of partially melted
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DNA by using polyacrylamide gel that contains a linear gradient mixture, such
as urea and formamide. 3- Single-Strand Conformation Polymorphism: Single-
strand conformation polymorphism is based on the purification of single-stranded
DNA from DNA fragments, such as denatured PCR products, on a nondenaturing
polyacrylamide gel.

Next Generation Sequencing; is an effective method for figuring out the
makeup of microbial communities in environmental samples since it can sequence
numerous samples at once at high throughput [12].

The modified ester-linked fatty acid technique was used to identify the
makeup of the microbial population. This procedure was carried out in three
phases. First, 3 g of lyophilized soil were treated with 10 mL of 0.2 M KOH for
1 hour at 37 °C and 180 rpm of orbital steering to extract the fatty acids. 10 mL
of n-hexane was added to a 50 mL centrifuge tube after the pH of the solution had
been adjusted with 1.0 M acetic acid. The combined solution was vortexed for
1 minute before being centrifuged at 1600 rpm for 20 minutes. In order to create
N2 gas, 5 mL of the supernatant (hexane layer) was placed into a 10 mL tube.
The residue was dissolved in 170 L of a 1:1 mixture of hexane and methyl-t-butyl
ether before 30 L of internal fatty acid, 0.01 M methyl nonadecanoate (19:0),
was added. [9] For example, Citrus rootstocks’ interactions with compost may
affect the bacterial populations that are active in the rhizosphere, which affects
the concentrations of nutrients in the roots. The rootstock specifically affected the
number, diversity, and community composition of the bacteria in the rhizobiome
in response to compost [5].

Leading foodborne pathogen Listeria monocytogenes may infect fresh produce
in a farm environment, leading to lethal outbreaks. A variety of microorganisms,
including those that may be competitive exclusion microorganisms against
L. monocytogenes that have evolved to the compost environment, can be found
in composts. Both dairy- and poultry-based composts (n = 12) were infected with
L. monocytogenes and then subjected to next-generation sequencing and culture
techniques for analysis in order to elucidate interactions between the pathogen
and the compost microbiota. [14]

Biochar and compost production and application

Production of biochar and compost, as well as their use: Biochar was
produced by pyrolyzing yellow pine sawdust for 48 hours at 350 degrees
Celsius. Tree clippings (leaves and branches) that were crushed to pass through
a 10 cm sieve, moistened to 50 % wetness, and piled in windrows three meters high
were used to create compost. Every three days, the windrows were extensively
mixed to disperse the particles for even composting and to maintain a temperature
of 55 C, with water supplied to maintain a moisture level of 50 %. 15 days after
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the windrows were produced, the procedure was repeated until stable temperatures
and CO2 evolution were attained. Table 1 lists the physicochemical characteristics
of the amendments [3].

Table 1 — Basic characteristic of unamended soil, green waste compost and biochar
(0-15 cm) [3].

Parameter Unamended Green Waste | YP350 Biochar
Soil Compost
pH 8.34 7.7 7.45
Electrical conductivity (EC) 1.3 2,4 0.12
ds m’!

Total nitrogen (%) 1.1 0.67 0.33

Ammonia (NH-N) (mg kg") - 21 24

Nitrate (NO,-N) (mg kg™) 42 <1 1

Organic nitrogen (%) - 0.67 0.33
Phosphorus (mg kg™) 25 1300 122
Potassium (mg kg™) 61 6100 1476
Organic Carbon (%) 0.46 38 75.6
Particle Size (cm) - 11.7 0.04

Analysis of Physicochemical Parameters

Digital thermometers were used to monitor the temperature at the top, middle,
and bottom of the composting heaps every day. The average temperature on each
sample day was utilized for analysis. Near the composting heaps, the temperature
of the surrounding area was also measured. The fresh samples were shaken in
water at a ratio of 1:10 (w/v) for 60 minutes to evaluate pH, and the moisture
content was assessed by oven drying to a constant weight at 105 °C.Total organic
carbon (TC) was measured using the dry combustion method; total nitrogen (TN)
was measured using the Kjeldahl method and ammonium (NH4 +-N) and nitrate
(NO3 —N) were extracted with 2 mol/L KCl and analyzed by Dual channel flow
analyzer [11].

PCR Amplification, DNA Extraction, and Sequencing

Compost samples as reported in Liu et al. (2011) were used to extract
the genomic DNA, which was then purified using a DNA gel purification kit
(Omega, United States) in accordance with the manufacturer’s instructions. By
electrophoresis in 1.0 % agarose gel, the DNA’s purity was evaluated, and the
concentration was determined using a spectrophotometer. The 515F and 909R
primers. The 16S rRNA gene and the ITS gene were amplified using ITS4 and
gITS7, respectively. A total 25.0-liter reaction solution including 12.5 liters of
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Taq-HS PCR Forest Mix, 0.2 liters of each primer, 1.0 liters of template DNA,
and 11.1 liters of ddH20 was used to conduct the PCR amplification. See the
Supplementary Material for further information on the thermal cycling conditions.
Purified PCR products were processed to the Environmental Genome Platform
of Chengdu Institute of Biology, Chinese Academy of Sciences’ [llumina MiSeq
platform with concentrations >10 ng/L and OD 260/0D 2801.8 [11].

The Advantages of Microbial Communities Composting

Composting has a number of advantages, particularly for the environment
and the natural world. Composting will increase soil structure and water retention,
and when utilized as fertilizer, compost’s organic content helps protect plants from
pests and disease. 1-Environmental Advantages; In general, all waste management
operations involve five major steps: trash collection, sorting, storage, disposal, and
transportation to a waste recycling or sorting center. The most obvious benefit of
composting is the reduction and reuse of food waste. 2- Stakeholders in the Food
Value Chain; the effectiveness of managing food waste depends on the participation
of stakeholders. Positive cost analyses, experimenting with current management
procedures, and altering the current business model are the driving forces behind
waste management strategies across all industries [12].

The definition of composting is a bio-oxidative process that results in the
mineralization and transformation of organic materials. The finished product is
regarded as stabilized and pathogen- and phytotoxic agent-free. The process of
composting normally comprises three phases: initial activation, thermophilic phase,
and maturation phase. Simple organic molecules like sugars are mineralized by
microbial communities during the first activation, which typically lasts 1-3 days.
This process generates CO2, NH3, organic acids, and heat [4].

For conventional agriculture to ensure soil fertility and sustained food
production, there are significant obstacles to overcome. There are many
deteriorated agricultural soils in the globe, and several solutions are being
developed to repair them. Due to their significance in the development of
sustainable agricultural practices, research on beneficial soil microorganisms has
gained more and more attention. Soil microbial activity is crucial for the balance
and preservation of ecosystem services such biomass conversion, nitrogen cycling,
plant development, and health. Therefore, it’s crucial to encourage its formation and
spread. The creation and use of compost is an age-old method that promotes soil
biodiversity [1].

A prospective source of novel organisms and thermostable enzymes for
use in commercial and environmental processes is composting. This composting
has a consistent thermophilic profile between 50 and 75 degrees Celsius, which
appears to inhibit fungus activity [2]. And the macronutrients carbon, nitrogen,
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phosphorous, and potassium, as well as the micronutrients necessary metals
and minerals, are needed by the microorganisms in the compost. The substrate
or feedstock that is available to these microbes is the source of these nutrients.
How quickly bacteria can break down substrates is another element to take into
account. For instance, refractory compounds like cellulose and lignin would require
more time to degrade than fructose [10]. Our existing knowledge indicates that
significant and persistent changes in soil microbial communities need nitrogen
management techniques applied to agricultural soils over a number of years.
However, other studies contend that even occasional, one-time infusions of organic
matter can help agricultural soils [8].

Conclusion

The term «soil microbiome» refers to the diverse and interconnected
communities of bacteria, archaea, fungus, protozoa, and viruses that are present
in soils. They contribute to one of the planet’s most dynamic and diversified
ecosystems. The soil microbiome serves important environmental and ecological
activities, from nutrient cycling to carbon storage and bioremediation. It also
protects plants from biotic (like infections) and abiotic (like excessive heat)
stresses. But due to human activity, significant land degradation has occurred,
impeding the ability of the soil microbiome to sustain vital ecosystem functions.
Every site will have a distinct soil microbiome, thus it’s critical to comprehend
how it affects and is affected by the regional and global environment. Food waste
has become one of the world’s biggest problems over the past ten years since it has
a detrimental effect on both the environment and human health. Rotting releases
methane, which has a warming impact and harmful health consequences when it
comes into contact with agricultural land and water systems owing to pathogenic
microbes or toxic leachates. Composting is used as a strategy to manage and
minimize food waste in accordance with international sustainable development
goals. Microorganisms play an essential role in the composting process. This work
used Illumina MiSeq sequencing to track the succession of microbial communities
in a composting pile of food waste digestate and garden waste in order to disclose
the bacterial and fungal compositions present there. In order to determine if the
composting system was functioning well, we investigated the effectiveness of
composting different microorganisms. The findings demonstrated that the bacterial
and fungal structures were dramatically altered during the composting process. The
dominating phyla of the bacterial communities were Firmicutes, Proteobacteria,
and Bacteroidota, whereas the dominant phylum of the fungus communities was
Ascomycota.
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12349 1-Mapabu ateingarel Ka3ak yaTThIK YHUBEPCHUTET,
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MHUKPOBTBIK KOFAMJACTAPJAbBIH KOMIIOCTA
MAWJIATTAHYBI J)KOHE OCEPI

Komnocm — ecimoikmepoi KopexmerOipemin j#oHe monvlpaKmoiy
DUBUKATBIK, XUMUALBIK HCOHE DUONIOSUANBIK KACUEMMEPIH HCAKCaAPmMY
YUWiH KOLOaHbLIAmbIH 3ammapovty scusbinmoizbl. On kebinece KoHOI,
Op2AHUKATILIK KATObIKMAPObl, OCIMOIK JHCoHe MAaMaK KaniOblKmMAapblH
KOMNOCMMAy apKblibl Hcacaniaovl. Anvinean komounayus ecimoikmepee,
CcoHOati-aK cay bakmepusnapead, KapanamuslmMovliapad, Hemamoomapad
JICOHE CAHBIPAVKYIAKMAapea apHai2an KopeKmix sammapea moisl. Komnocm
MONBIPAK, KYHAPILLIbIZLIH APMMbIPAObL HCOHE OPSAHUKANBIK e2iHuiniKkme,
KANanslK ayvll wapyauslivliablHod, day-oakuia meH 6ay-6axuaoda
CUHMEMUKANbIK XUMUSLIBIK, MbIHAUMKLIUMAapaa mayeioinikmi azaumaobi.
Xumusanvly meiyaumbluumaposbl yY3aK yaKslm 00Ubl wamadan molc
navoanany monvipaKmolly MUKpOOMbIK OUOMACCACH, KAYLIMOACHBIKIMAD
JICOHEe KOPeKMIK 3ammapobly, MA3MYHbL CUAKMbL MONbIPAK CANACHl
KepcemKiumepiniy HauapaayviHa okenoi, oy 63 kesezinoe 0aKblLi0apOblH
OeHcaynvi2blna, OHIMOLTIZIHE JCOHE MONLIPAKMbIY MYPAKMBLIbIZLIHA dCEP
emedi. byn 3epmmeyoiy makcamol mosean ayvliUapyaubliblK Jcepiepin
KannvlHa Keaxmipyoiy HColio0aMm HcoHe muimoi o0iciH Kypy YWiH dcyeepi
ocipy Kesinoe KOy KOMNOCMbl MeH Oakmepus mblHaUmKblUmapsblit
Hemece onapObll KOMOUHAYUACHIH KOTOAHY APKbLIbL MONbIPAK, CANACHIHbIY
napamempiepin 001 enwey 0010bl. Biz Kayblmoacmulk KypoliblMblHbIH
opmypainicine, 6a3anb0bl MBIHLIC ANYbIHA, MUKPOOMAP CAHbL MeH
monvipakmasbl buomaccaza OUHAMUKALLIK dCeplepin KapacmulpObik.
Komnocmmay mypaepi: eepmu-komnocmmay, sicendi KoMnocmmay,
2a30a12an CMamukaiblK Kaoa KOMROCMMay dtcone blovicma. OpeaHuKkansix,
Kanovlkmap ypnakmap 0ouibl KOMROCMMbLY O3IH-031 JCbLIbIMY
buonocuanvly npoyeci apkulivl dackapuliovl. Komnocmmuoly dcanama
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OHIMI OP2AHUKANLIK KALOLIKMAPObL OHOey2e KOCLIMULA OP2aHUKALbIK
MbIHAUMKbLUW JHCOHE MONLIPAK KOCHACHl peminde naalaHbliybl
mymkin. Ocwl dcelndap iwinoe xomnocmmay OolblHWA 3epmmeyep,
acipece KOMROCH Candacoll Jceoerdemy HCoOHe NCAKCapmyad KamboiCmbl
aumapavlkmau aned Hcvlaxculovl. KaumananOaumolh 0peanuKaiblk,
AACMAYWBIAAP KOMNOCH MAMepuaioapvinoa Kezoecemin opmypii
MUKPOOMBIK KAybIMOACmblKmapmeH 6uovlovipadsl. Bysvinyiapoviy 6yn
Y mypine Kamaooausm, Hcannbl MEMmadoIUM ACOHE IHCAINbL HCACYULAOAH
MbIC MOMBIZY HCAMAODL.

Kinmmi coezoep: Mukpobomuix Kayvimoacmuelkmap, KOMROCH,
OHIMOLNIK, KOIOAHY JHCOHE CAN0APbL.
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INPUMEHEHHME U BJIMAHUE MUKPOBHBIX
COOBHIECTB B KOMIIOCT

Komnocm npeocmaensiem coboii kombunayuio geujecms,
KOMmopbvle UCNOAb3VIOMCA 0Nl NUMAHUSA PACMEHUN U YAVYULeHUS.
usutecKux, XUMUYecKux u OuoIocudeckux coticme nougwl. Eco uacmo
RONYUArOm nymem KOMHOCMUPOBAHUS HABO3d, OPSAHUYECKUX OMX0008,
PACUMEnbHbIX U NUWesblx omxo008. Ionyuennas KoMOUHAYUA NOHA
NUMAMenbHbIX 8ewecms Oisk pACmeHtull, a maxice 300poevix bakmepuil,
npocmeriuux, Hemamoo u epuokos. Komnocm noguliwaem niodopooue
NOYGbl U CHUMNCAEM 3ABUCUMOCTIL OM CUHMEMUYeCKUX XUMUUEeCKUX
VOOOPeHuUll 8 OP2AHUUECKOM CeNbCKOM XO035UCHBe, 20POOCKOM CelbCKOM
Xo3zsticmee, cadogoocmee u cadosoocmee. J[numenbHoe upesmepHoe
UCNONB306AHUE XUMUYECKUX YOOOpeHUll NpUuseno K yXyOouleHuwn

nokazameneill Kauecmed NOUGbl, MAKUX KAK MUKPOOHAs buomacca
nougwl, co0bWecmaea u CoOePHCAHUe NUMATNETbHbIX 8eWecms, Umo, 8
€8010 0uepedb, uusen HA 300P06be CeNbCKOXO3SAUCTBEHHBIX KVIbINYP,
NPOOYKMUBHOCYb U YCMOUNUBOCMYb NOYEbl. Llenv 3moeo uccnedosanus
cocmosna 6 mom, 4moodvl MOUHO USMEPUMb NAPAMEMPbl KAuecmed
nouBbl nymem NPUMEHEHUs. HA803HO20 KOMNOCMA U OAKMEPUATbHbIX
YOOOpeHull Uiy ux KOMOUHAYUU 80 8peMs pa3eumus KyKypy3ol, 4moovl
YyCmanogums Ovicmpulil U 3p@HeKkmugHvlll Memoo 80CCMAHOBLEHUS
VXYOULEHHBIX NOUE CeNbCKOXO3AUCTNBEHHbIX yeooutll. Mvl paccmompenu
OuHamuyeckoe go30elicmeue Ha pasHoodpasue cmpykmypuvl coobujecmsa,
basanbHoe Ovixauue, KOIUHecmeo Mukpobos u buomaccy 6 nouge. Tunvl
KOMNOCMUPOBAHUA: 8EPMUKOMNOCIMUPOBAHUE, KOMNOCMUPOBAHUE 8
8ANIKAX, ApUpyemMoe KOMRHOCMUPOSAHUe 8 CINAMUYeCcKUx Kyuax u @
emxocmu. C opeaHuyecKumy omxo0amu Ha RPOMANCEHUU NOKONEHUlL
00pawyanucy NOCPEOCMeOM CaMoOpPA30ePesaye20cs GUOI0SULECKO20
npoyecca Komnocmupogarus. 1[1o60uHbIl NPOOYKM KOMROCMUPOBAHUSL
MODICHO UCNONIL30BAMNb 6 KAYECIBe OPAHUYECK020 YO0OPeHUs U 000asKU K
nouse ¢ 00NOIHeHUe K 00pabomKe Opeanuyeckux omxo0os. 3a npouweduiue
2000l UCCAEO08AHUSL KOMNOCMUPOBAHUS 3HAUUMENbHO NPOOSUHYIUC
sneped, 0COOEHHO 8 OMHOWIEHUU YCKOPEHUs. U NOGBIULEHUS KA1eCmed
komnocma. Cmoiikue opeanuyecKkue 3aepsa3sHumentt n008epearncs
OUOTOCUYECKOMY PA3TONCEHUIO PASTUUHBIMU MUKPOOHBIMU COOOUeCEamu,
NPUCYMCMBYIOWUMY 8 MAMepuanax 0s KOMROCMUPOSAHUs. Dmu mpu
MUNna HapyweHull BKI04arom Kamabdoauzm, 0ouuil Memaboausm u oowee
BHEKNEMOYHOE OKUCTIEHIE.

Knwuesvie crosa: mukpobHvie coobwecmea, KOMRocm,
NPOOYKMUBHOCMY, NPUMEHEHUEe U 3HAUEHUE.
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Maxana naacmuxanvix KanoblKmapovly Kopuiazan opmasa mepic
acepi npodIEeMACHIHA APHAT2AH.

XXI 2acvip — orcahanoviy 9K0I02UATBIK NPOOAEMANAPObIY 2ACHIPb.
Onapoviy Oipi — Kopuiaean opmarvl SPmMypai NAACMUKATAPMEH TACMay,
bapavlk, mypmulcmuik, Kanovikmap koaeminiy 40% -vin Kypaiiovl. Opune,
Oy OHail, bIH2aiIbl, AP3aH, OIPAK SKONOSUATBIK MYPeblOAH eMec, OUmKeHi
MYHOQU Kanmamanslk KOKbICIblH Ken Oeniei mymacmatl bloblpaumatiosl
HeMmece blovipay mep3imi y3ak [8, 9].

Byxin onemoe xopuwasan mabuau opmanvly AHmMpono2eHoiK 1acmamny
K631 peminOe NiacmuKdaIblK KaloblKmap npobiemacsl aca e3ekmi 60avin
omulp. Bi30iy enimizoe myHOal KaioblKmapobl 6HePKICINMIK ayKblMod
OHOeYMeH aliHAIbICNAaliobl. Doemme, MIPWILIIK opeKeminiy KaloblKmapol
OHOA2aH HcblI0ap OOLbL KOPULA2AH OPMAHLL YIAUMBIH NOAUSOHOAD MeH
KOKbLC MACMAtimuliH dtcepiepee macwuliaowl. byn endi mexenoepoi koputaean
pyKcam emiimezer yuiHOLepoi ecenmemezenoe.

Ocobl npobremansvl xcytieni manoay 90iciH KOAO0AHY Myodeni
mapanmapobvl AHbIKMAy2a MyMKIHOIK 6epedi, «Kapa Hcouik» Mooenvoepi,
orcyueniy Kypolivimol, IDEF0-mo0envoepi Kypoindvl. Ceben-candapvix,
baiinanvicmapovl 3epmmey «NpoOIeManap azauitblHy HoHe «KMAKCammap
azauibliy Kypy HCcOonbiMeH xcyp2izindi. Teopusanvlk Kypblablmoap
NAACMUKALBIK 3ammapobl 6HOIpY MeH MYMulHyO0d NAACTMUKATbIK
Kan0bIKmapOoblH CAHbIH a3aimyaa MyMKiHOIK Oepedi.

Kinmmi ce30ep: nracmuxanvix Kanoeikmap, xcytieni manoay, myooeii
mapanmap, «Kapa sHcouiky mooenvoepi, IDEF0-mooens.
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Kipicne

Kasipri 3aMaHFbI TEXHOJIOTHSIIIAP ©Mip CYpyTe KOJTAHIIbI XKaF1ai kacal KaHa
KOIMaii, TaAOUFaTTHIH )KOWBLTYBIHA /1A BIKITAN eTe anansl. CoHFeI 20 )KbUTIA dIIeMIe
OTKCH FAachIpFa KaparaH/ia KeIl IUTacTHK eHmipini [1].

ITnacTuKabIK KaIIbIKTAPBIH AKOJIOTHS YIIIH Tepic caiaiapbl IpoOIeMacs
Ka3ipri KoFaMaa eH ©3eKTi )kKoHe TaTKbUIAaHATHIH IpoOeManapasiH Oipi 6ok
TaObLIAIBI.

Kasipri mmactukke (KopIaraH OpTara Tepic dcep eTETiH KOITEreH XUMHSITBIK
3aTTapbl 0ap CHHTETHKAJIBIK KOCBUIBICTAP) CAIBICTBIPMAIIBI TYP/IE TOMEH KYHFa
oHe Oipereil KyphUIBIMIIBIK KacHeTTepre OalilaHbICTH KeH TapaiFaH [2].

CoHbpIMeH Oipre OHBIH THIMCi3 ©HIIpici )koHE OJaH Tayapiiap MeH
3aTTap/Ibl MaiaaHy KeJeMi KbUIAAH XKbUIFa ©CiIl Kelle JKaTKaH IIaCTHKAJIBIK
KaJIBIKTAp/IbIH Maiia 00ITybIHA BIKIAN €Te.

MaTtepuanmap MeH aaicrepi

[Ipobnemanbl erKer-TerKeiii 3epaeney yuriH Oenrini Oip ToprimmeH
OpHaJIacKaH, e3apa OaillaHBICTHl )KOHE HAKThl MaKCaTThl OPBIHIAY YIIIH
OipIKTipiNITeH AIIEMEHTTEPICH TYPATHIH, YHBIMAACTHIPBUIFAH KYPIEIi TYTac — XKyiie
PpeTiHze IoH I 3epeTIieyTe HeTi3IeNTeH JKYHEIiK TalIay 9 IiCiH maiaananameI3 [3].

Mpicansl, l-kKecTene YCBHIHBUIFAH MYJJENi TapanTapbl Talgay OChI
3epTTeyNepAiH TaObICKA KETyiHe BIKITAT €Tyl MyMKIiH TapanTap/Isl 06l KepceTyre
MYMKIiHIiK Oepeni [4].

Kecre 1 — Myaneni Tapantapasl Tajigay

My aneni
‘Taparnrap T00bI

OumnappiH K00 aFbl
KBI3BIFYIIBUIBIFBI (OH OHE Tepic
acreKxTinep)

ITpobneMaHbl melyre Tapar-
TapbIH MYUIC-JILIK IapTTaphl

blkrnman kateicy (BIKTHMaI po)

1

2

3

4

Yximer

KoraMHbIH OpPHBIKTBI
SKOJIOTHAJIBIK 1aMYBI.
DKOHOMHUKAHBIH 9KOJIO-
TUSTBIK OaF/[apiaHFan ecyi.
Taburu pecypc-Tap/pl cakray.
Kopiaran opTaHbl KOpFay kKoHe
9KOJIOTHSUIBIK KAyiNCi3aikTi
KaMTaMachl3 €Ty CalachlHia
KYKBIKTBIK TOPTIIIT] HbIFAHTY.

DKOJIOTHsl JKOHE KOPIIaFraH
OpTaHbl KOpFay CajachiH-Jarbl
3aHHAMAJIBIK JKOHE JKIMILITIK-
YHBIMAACTBIPY Ga3achlH KeTis-

Jipy. XabIKTbIH KOJIAiIb!

KOpIIIaFaH OpTaFa KYKbIFBIH iCKe
acIpy.

YiibIMIacThIPy MOCeIenepi.
KapsKputauapipy. DKOIOTHSUTBIK
CasCaTThl KaJILIITACTLIPY KIHE

SKOJIOTHUAJIBIK 3aHHAMaHbl
SKETULHIpY.

MemiexerTik
opranzap.

Binim Gepy i Kemen/1i TaMbITy bt
KaMTaMackI3 eTy. XaJbIKThIH
9KOJIOTH-STBIK Kayinci3irin

KamTamachi3 ery. Kopiuaran opra
KOMITO-HEHTTEPiHIH CanachkiH

caKray. DKOJIOTHsI )oHe KOpIIaFaH
OpTaHBI KOPFAy CalachIHIAFbI

KYKBIK-Tap/Ibl JKOHE XaJBIKTBIH
MYJUICTIEpiH KOpFay.

Kopmaran opTaHbIH 1IacTH-
KaJIbIK KaJlIBIK-TapMEH JaCTaHy
JIeHreitin Tomen-aety. Kopmaran
OpPTaHBIH JIEHCAY-TIBIFHIHA
KEJICHCI3 acep/ii a3aiTy eHinmeri
npobGneManappl MeLLy.

MeMeKeTTiK SKOTOTHSITBIK
casicaTThl KOCTIApIIay KOHE
iCKe achIpy: MEMJICKETTIK
SKOJIOTHSANIBIK OarJapiama xkacay,
KOpIIaraH OpTaHbl 0ackapy
TEeTIKTePiH d3ipJiey, FKOIOTUSIIBIK
GaKbLIAY HKOHE MOHHTOPHHT
JKYHECIH KaJIbIITacThIpy.
Kapxkbinanmpipy.
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l-KecTeHiH asKTaIysl

2

3

4

DKOJIOTHSIIBIK,
yifbIMIap, ofaKTap
MEH KaybIMIaCThIK-

Tap.

TaburaTThl OPHBIKTHI
nﬂﬁﬂMaHyHbl KaMTaMma-ChbI3 €Ty.
Kopuiaran opra-HbIH JacTaHyblH

TOMEH-JIETY JKOHE Pecypc
yHem-aey. Taburu opTanbl
CaK-Tay KOHE KaJlllbIHA KeJTi-
py. KoFaMHbIH 5K0I0TH-SIIBIK
MOJCHHUETIHIH OCYi.

barapnamanapsl icke
aChIpy MYMKIHIIrI.
Myjuieni Tapanrapist
JKYMBICKA TapTy.
MemiiekeT TaparnbiHaH
KOMEK.

Bacrama xacay, sxocnapiay, COHFbI
KEe3CH/E ICKe achIpy. ¥ HBIMAACTBIPY
Macenenepi. KaibIpbIM-IbIIBIK KIHe
9KOJIOTHSI-TILIK GacTamanap/ibl, 03bIK
nzesIap MeH o0anapipl KoJuay.

FrutbiMu-6imiv
Oepy yiibIMaapbl.

Frutbivu (axrinepai xunay,
Tajjay, JKaHa FhUIBIMI
Gimimaepsi cunTesaCy.

I1acTHKANBIK KA AbIKTapIbIH

9KOJIOTHsIFa ACEPiHiH
callapiapbiH MOJCIB/CY.

3epTTey KYMBICTAphIH
JKYPri3y LIApTTapsl,
OJ1ap/ibl MPAKTHKAITBIK
KOJIJIaHy.

XauTbIKTBIH KOJIOTHSIIBIK TOpOHeci MeH
OlmiMiH yHBIMIACTBIPY.

IlnacTvaccanappl Kojiere xapary
CaJIaChIHIAFbl FhUILIMU-TEXHHKAJIBIK JKOHE
MPAKTUKANIBIK KbI3MET.

Xanbik.

JKerekuti nosummsnap, y3axk
Mep3iM/i 1aMmy, naiiaHbIH ocyi,
IIBIFBIC-Tap/IbI OHTaﬁJ'IaH)'aly.
Canaisl Tayapriap MeH
KBbI3METTEP.

KpI3MeT canaceis, oHIMIL
OTKI3y HAPBIFbIH KEHEHTY,
7KaHa TCXHOJIOTHATIAPBI
€HIi3y MYMKIHAir.

Epikrinik. JKoGaHsI Ka3ipri 3aMasFbr
9KOJIOTHSUIBIK OHIPIC apKbLIBI iCKe
ackIpy.

byxkapaibik
aKnapar
KypaJliapbl.

KoramIpI I1acTHKAIBIK
KaJIBIKTap/IbIH SKOJIOTUsFa
Tepic ocepine KaThICThI HAKTEI
JKaFiail Typanel xabapiap eTy.

Bu3HECTiH aIIbIKTHIFbI.
AKMapaTThl allibIK
JKapHsiay, KapHa-Manay
MYMKIiHJITL.

Kanama peir. JKoOaHbIH KBUDKYBIH
Kajarajay xo-He 621]3]1[:"( KaTeICyIIbLIA-
PBIH 5KOHE MYJUIe]i TapanTapisl xabapuap
ery.

Tnactukren
OyiibiMzaap
IIBIFapaThIH
KOCIIOpBIHAAP.

HapbIKTarb! €3 yiIeciH KeHeilTy.
Uuectuuusinay eceOiHeH naiiia
Hemece 6acKa J1a MaTepHaIbIK
WrLTIKTEp aiy.

JHKobGanbiy Gipereiiri
MEH TaObICTBUIBIFbL.
Keicka Mep3simue
MHBECTULIMSAIAP-/1aH
GapbIHIIA KalTapbiMIbl
any.

JKanama peur. Kacinopsinapra,
9KOJIOTHSUIBIK YIBIMIAPFa, FUIBIMU-OLTIM
Gepy OpTanbIK-TapbiHa MaTePUAIIIBIK
KOMEK KOpCeTy.

«Kapa »xomrik» Mogeni KypAedi illKi KYpPBUTFBICH )KOHE JKYMBIC iCTeY IpoIieci
Oap xyleHi Oimmipesi, )KyHeHIH KypaMbl MCH KYPBUIBIMBIH €MEC, OHBIH TipIIiJIiK
eTYJIIH CBIPTKBI XKaFAaiiapblHa PEaKIMsIChIH 3epTTEei L.

Mopgenb/e KYHeHIH «Kipyi» kKoHe «IIBIFybD» KapacThIPbUIa/Ibl.

«Kipy» — xylie TYIKUIIKTI ©HIM aly YIIiH MaiaaJaHaTelH pecypcrap.

«I1IpIFy sx0NMIapBDy — OHBIH KBI3METIHIH COHFBI HOTIKENEPI [S].

I-cyperte «IlmacTuKTeH Tayapiap MEH 3aTTap/ibl JadbIHIAY )KOHE TYTHIHY
Ke3iHze Tepic acepiepiai OoapIpMay mpodieManapbl» «Kapa SKoIIiK» MOJei

YCBIHBLIIFaH.

BroMaccanaparl eHIey ITHBA3HATBLIBIKTEL APTTEIPY.
TeXHOIOIHATAPEL IL1aCTHKTeH N
MeMTeReTTiK KoTaay KaHe RACAIFAR KOKEIC Kep1epai TONTHpY,
pettey. _ | KAaJXOBIKTAPOBIH | KOpIIAraH opTaHBIH TOMEHICTY.
DKOTOTHATEIK GimiM Gepy ocyi AZlaM. KaHyap MeH eCIMIIKTep-
SarapIaManapsL, sKodanap. IiH TeHCAYTBIFbIHEIH HAllapIayEL.

Cyper 1 — «Kapa xomrik» moneni
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Ynridig eHyi — Ka3ipri 3aMaHFBl T€XHOJOTHUIAPABIH, MEMIICKETTIK
KOJIIayIBIH dcepi, SKOIOTHSIIBIK OargapiaManap MEH KoOalapsl iIrepisery,
9KOJIOTHSUTBIK 3aHHAMAHBI KETUIIIPY.

[IbIFy >K0J16I — KOpIIaFaH OPTAHbIH IIACTUKAIIBIK KJIIBIKTAPMEH JIACTaHYbIH
KBICKapTy, KaJABIKTAap CaHBIH a3aiTy, IIACTHKAIBIK MaTepHAIIAap bl KalTaam
naiganany, K&KeTTi pecypcTap/ibl CakTay.

JKyiie KypbUTBIMBIHBIH MOJICITiH KapacThIPAHbIK.

Kypmeni xyienepnis KABHTBHIFBIHAA KYHEHIH KYPBUIBIMBIH OiIIipeTiH
QJIEMEHTTEP apachIHIAFEI ©3apa OailaHBICTapBl MEH ©3apa TOYeIAUTIKTepi Oap

(2-cyper) [5].

IKOJOTHAIBIK, FeLIbIMH-0LTIM | BYKApaJIBIK
YABIMIAD, 0AKTAP MeH| Oepy ybIMIApPLI |  aKmapar
KAYBIMIACTBIKTAP. KYPAIIapsbl.

MeMIeKeTTIK 0H/IIK OpraHIapel
—_— _
busnec

HusecTopaap/
Kpeautopaap

[ TYTBIHYBLIAD ‘ TLIACTHKTEH KACAJFaH OYABIMIAp eHTipici ‘

Cyper 2 — )Kyiie KypbUIBIMBIHBIH MOJIEIT

ITapTTEl Genritep:
———— — KapPAKBLUIAHIBIPY: — KaliTapeIIaTEIH KBI3METTep:
ey — KAHTAPBLIMAIITEIH KBISMETTED.  mmeep — BAK, KOMMYHHKAITHATAP.
—p — CEPIKTECTIK:

IDEFO0 Momenin — Kypzemni xyienepai MOIeabAey MIHACTTEPiH MICITy
9JIiICHAMACHIH — OM3HEC-TIpoIecTep i OeitHeney xoHe (popMan3aIusIIay apKbUIbT
KYPTI3UIETIH KYPBUTBIMIBIK MOJICNbBI OUTTipeTiH PYHKIIHOHAIIBIK MOICIBICLY.

Mopens Kipy, WBIFy, 0ackapy jkoHe MeXaHHU3MIEPACH TYPabL.

«Kapa >xomrik» yariciHAeriieH, Kipy KOoIaapsl aKIapaTThIK, MaTepPHAaJIbIK
JKOHE 3T¢ Je PeCcypCcTapabl OiIAipe i, oxap MporecKe TYPIICHAIPLIe I, all IIBIFy
YKOJITAPHI — JKYHe )KYMBICBIHBIH TYIKITIKTI KQXKETTI HOTHKEIEpi.

Kipyanep cou »xaKTa, HIBIFyJIap OH jKaKTa OpHaJIaCKaH.

Backapy — op Typ:i pecypcrap KyMBIC IIPOLIECIHIIE o3repMeiii, OipaK OHBI
OpBIHAAY YIIiH KaXXETTi OOJBIT TaOBIIabL, )KOFAPFhI OOJITiHAe OpHAIaCKaH.

MexaHu3mep — oJapIblH KOMETIMEH yIepic iCKe achIphLIAIbI, MOJCIBIIH
TeMeHTri Oedirinae opHanackaH (3-cyper) [6].
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DKOIOTHATHIK:
3aHHaMa Garﬂapjan axiap GEIKBIIIR}’ JKoHe
MeH &00 allap MOHHTOPHHT

IlmacTHKTeH ¢ Koprmaras opra-
JKacaTFaH HBIH IITACTHK Kal-
OyifeIMaap. NBIKTapMeH JacTa-

HYBIH TOMEHILTY
¥ieMaapra, Marepuanigapasl
yaakTapraMeMiIe | ILTacTHKTeH :KACAIFAH 3aTTAPALI OHTIPY :KoHe | [IAPYAIIBLIEIK

KeTTIK KOMeK. nafizaaagy Ke3iHIe MIACTHKAIBIK aifHATBIMEA

KAJIBIKTAPIBI KBICKAPTY Kaiirapy.
Buomaccaselg bacTanksr
JKAHAPTELTATHIH pecypcTapast
Ke3xepl. 4 CaKTay.
3eprreymrinep. [TnacTHKTI KaiiTa [InacTHKTI KaiiTa
epIKTLIep, ©HIeY KaOIbIFbL. OHIEY
yibIMaap. TeXHOIOTHATapPE

Cyper 3 — IDEF0-xyiie Mmonemi

Hoarixkenep koHe TaJKbLIay

«[Ipobnemanap arambIHBIH» KOMETIMEH ceOer-caniapIiblK OaiIanpicTapra
Tanay Kyprizemis.

Ceben-cangapislk OaiyiaHbIcTap — 9PTYPIl KYOBUIBICTAp apachIHIAFbI
KaTbIHACTAp, OJApJAbIH apackiHIa Oipi ceOem Ooiica, ai eKIiHIIICI OfgaH KeHiHTi
cebemn 0OJIBIT Ta0bUIAIBI.

«IIpobnemanap aramsl» — rpaMKaIbIK MOJIEIb, OJ MpodieManap/IbiH
KUBIHTBIFBIH OlNIipeni, olapablH apachblHIa HEri3ri mpobiema, HeTi3ri
Ipo0GJeMaHbIH Maiiia 60ty cedenTepi skoHe MPOOIeMaHbIH Calliaphl €PEKIIeICHE 1.

Aram ninin Oingipeni (4-cypet) [6]: cebenTep — aramThIH TaMBIPBI; Calliapbl
— aram ymapoacsl.

58

Becruuk Topaiireipos yuusepcutera, ISSN 2710-3544 Cepust Xumuko-ouonoeuyecxas. Ne 2. 2024

I TadHFATTATBI TeHTepiMci3mik \

O30H KEBIMIKBLT OCIMIIKTEp MEH Anam
KaOaTBIHBIH KaHOBIPBIHBIK AaHyapaap JIeHCaYTIBIFBIHBIH
OY3BLIYEL Kayybl IyHHECIHIH HaIlapIaykl
AKOHBLTYEL
ToNBIPaKTHIH aTMocdepaHsIH OTeMIIK JKyKmamap MeH
XHMHSTIBLK, 3aTTapMeH ™ JacTamye. |’ MYXHTTHE SMHIeMHATAPIEIH
IACTaHYBL JACTAHYBL. Tapalybl.
IL1acTHKTEH KACAIFAH 3aTTAPAbI
OHITIPY KIHe MaliladaHy Ke3iHae
ILIACTHKAIBIK KAJIBIKTAPALIH 6CYi ‘\
TInacTHKTEH KacalraH KamaeikTapae! Kaiita OpTaHbIH JacTaHYEL.
3aTTap eHIIPiCiHiH ecyi. OHJIey/IiH TeMeH JeHreHi.
II1acTHKTEH XacalraH TI1acTHKTEH KacalFaH Kopmarar opTara
3aTTapbl Kammnai BaTTapabl Oip peT maiifanaHy| | TYTEIHYIIBLIBIK KaTbIHAC
JEIRIGE
II1acTHKTEH XacalraH ©OMipre TYTHHYIIBLIBIK SKOTOTHATBIK
3aTTapFa YIKEH CYPaHBIC. Ke3Kapac. M2JICHHETTiH TOMEH
. JeHreiii.
5 - —
TInacTHKTEH AKacalFad TIIaCTHKT] KOTIAHYIBIH DKOIOrHAIBIK T3POHE MEH
3aTTapbIH ap3aH/IbIFEL. oOiperefimiri. O1TiMHIH 0OTMAYEL

Cyper 4 — IIpoGnemanap aramisl

Outap/pIH naiiaa 60TyBIHBIH HET13T1 ceOenTepiH KopceTeTiH «Ipobiemanap
aFalIbIHBIHY HET131H/1e KOJI )KETKI31Tyl HeTi3ri Mpo0JieMaHbI HIeITyTre KOMEKTECeTiH
6acTbl MaKkcaTTapAbl TYXKBIPBIMIAyFa MYMKIHJIK OCpeTiH «MaKcaTTap aramiblH»
KypyFa 0oxazsl (5-cyper).

KopbITbIHABI

Ocpuraiina, XKy#erni Taaay 91iCTepiHiH KOMETIMEH IUIACTUKTEH XKacaJlFaH
OyHbIMIap/bl OHAIPY KOHE TYTHIHY HOTIIKECIH/IE IITACTHKAIBIK KaJIBIKTap IbIH
CaHBIH YJIFAlTy po0JieMachiHa Tajiay >Kacajibl.

3epTTeynepiH Heri3ri MaKcaThl — INIACTUKTEH JKacajlFaH 3aTTap/ibl OHAIPY
JKOHE TYTHIHY HOTM)KECIHJIEC TUIACTHKAJIBIK KaJABIKTAP/bIH CAHBIH a3alTy/Ibl
KaMTaMachI3 €TETiH 9ICTEP MEH TOCULICP Il 3epeiiey.
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MakcatTbl XKy3ere achlpy YILIiH:
1 DKOJOTHAIIBIK 3aHHAMA KYHECIH KEeTUIAipY.

\ TabdHFATTATEI TeHIepiM

|
T 7 ~

O30H KaGaTEIH KpImKeIT JKanyapmaap AnaM JeHcaybl-
KAaIIbIHA JKAHOBIPBIHBIH KAIIbIKTApMEH FBIHA MIAFRIMIAp-
KENTIPY AILIBIH ALy GailIAHBICE] AKOK IBI azality
N — N T 4
Taza KyHapisl Tasa aya Taza aneMaik HHpeknHATap MEE
TONBIPAK ™ 7 MYXHT SMHIeMHEATAPIBH
KBICKApPYbI
\ \\ /
ILIACTHKTEH JKACAJIFAH 3ATTAPIBI
OHIIpY KoHe MailiJal1aHy Ke3iHae
IIACTHKAJIBIK KATIBIKTAPABI
by azaiTy. ?
‘\_
DKOIOTHATHIK Ta3a eHIMAEPl Kannelkrapaer Kaiita KOKBICTHI KaiiTa eHIEYTe
OHIIpPY OHIEYIiH KaHa JKYHeT i TYpe Tancepy
TEXHOTOTHAIAPHI
f £ f
DKOIOTHAIBIK Ta3a eHiMIepIi TInacTHKTI GipHelle peT KopmaraH opTara
TYTHHY naiiTamTagy KayankepIILTIKIEH Kapay
[
«IKOTOTHATHIE» (pHpManap [TYTHIHY HHCTHHKTIH 0acy SKOTOTHATHIK
3aTTaphIHA YIKEH CYpPaHBIC M2ICHHETTIH KOFaphl
o JeHreiii

(DKOTOTHATEIK TapGHE MEH

MTACTHKTI 0acKa KEIMOAT eMec
OimiM Gepy Kyfieci

MAaTepHATIAPEA aybICTBIPY

DKOIOTHATEIK Ta3a
eHIMIEPi KOTIaHy

Cyper 5 — MakcatTap aramnisl

2 DKOJOTHSIBIK TOpOue x)oHe OuriM Oepy kyieciH eTinmipy [7], TriMai
9KOJIOTHSUIBIK casicaT KYPri3y.

3 DKONOTHSIIBIK OaFmapiiaManapAbl iITrepilieTy, dKOJOTUSHBIH JKal-Kyifl
typainsl BAK-TbI naiinanany.

4 KopmaraH opTara 3HsSH KeITIipMEWTIH NMIacTHKagaH, >kKaHa
OGroMaTepraap/IaH KacaliFaH KaJIABIKTap Ikl K9JIETe JKapaTy KoHe KaliTa oHJey
TEXHOJIOTHIAPEIH a3ipiey [10].
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CUCTEMHBIN AHAJIN3 ITPOBJIEM IINIACTUKOBBIX OTXO/IOB

Cmamoes nocesawena npobieme He2amuHo2o 8030eUCMEUs
NIACTMUKOBBIX OMX0008 HA OKPYAHCAIOUYIO CPEDY.

XXI gex — ek enobanvbubix sKor0cudeckux npobrem. Oona u3 nux
— 3azpasHenue OKpycarowel cpedsbl pasIudHbIMU NAACTUKAMY, YMO
cocmasensiem 40 % om ece2o obwvema bvimosvix omxo0os. Koneurno, smo
J1e2Ko, YOOOHO, Oeule8o, HO He IKON0SUUHO, MAK KAK OOIbuias Yyacmy
MaKoeo ynako8ouHo20 Mycopd He pacnadaemcs 8 YeioM uiu umeem
onumenwvhwlil cpok pacnaoda [8, 9].

Bo scem mupe ocmpo cmoum npobiema NiacmuKosbix 0mxo008 KaxK
UCTNOYHUKA AHMPONO2EHHO20 3A2PASHENUs OKpYicalowel npupooHol
cpeobl. B nawieti cmpane ne 3aHumMalomcs nepepadomrol maKux 0mxooos 6
npombluieHnbIx macuimabax. Kax npaguno, omxooul dcuzneoesmenabnocmu
8bI6O3AMCA HA OeCAMUIeMUs HA NOIUSOHbL U CEANKY, OMPABIAIOUUE
oKpydrcarowyio cpedy. 3a uckuouenuem HecanKyuoHUpPOBAHHBIX CE8AIOK,
OKPYIHCAIOWUX IMU HACENeHHbLE NYHKINbI.

Ilpumenenue memooa cucmemno2o anaiuzd OAHHOU NPobIeMbl
NO36OAUM GbIAGUMb 3AUHMEPECOBAHHbBIE CIOPOHDL, CO30AHbL MOOeNU
«uepHo2o Awukay, cmpykmypa cucmemvl, IDEF0-mooenvoepi.
Hccredosanue npuyunno-cie0CmeeHnvlx cesasell npoeoounIoCc nymem
co30anus «oepesa npobdiem» u «oepesa yeneuy. Teopemuueckue
CMPYKMYpbl NO360II0M YMEHbUUUMb KOTUYECEO NIAACMUKOBLIX OX0008
8 NPoU3BOOCMEe U NOMpPeDIeHUU NIACIULECKUX BEUECE.

Kniouesvie cnosa: niacmuxogsie omxooul, CUCIEMAMUYECKUT AHATU3,
3AUHMEPECOBAHHbBLE CIOPOHbL, MOOeU «4epHo20 auuray, IDEF0-modens.
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SYSTEM ANALYSIS OF PLASTIC WASTE PROBLEMS

The article is devoted to the problem of the negative impact of plastic
waste on the environment.

Twenty-first Century — Century of Global Environmental Challenges.
One of them is environmental pollution with various plastics, which is
40 % of the total volume of household waste. Of course, it is easy,
convenient, cheap, but not environmentally friendly, since most of such
packaging waste does not disintegrate as a whole or has a long decay
period [8, 9].

Around the world, the problem of plastic waste as a source of
anthropogenic pollution of the natural environment is acute. In our country,
they are not engaged in the processing of such waste on an industrial
scale. As a rule, waste is exported for decades to landfills and landfills
that poison the environment. With the exception of unauthorized landfills
surrounding these settlements.

Using the method of systematic analysis of this problem will identify
interested parties, created black box models, system structure, IDEF0-
modeleri. Causality research was conducted by creating a “problem tree”
and a «goal tree.» Theoretical structures reduce the amount of plastic waste
in the production and consumption of plastic substances.

Keywords: plastic waste, systematic analysis, stakeholders, black box
models, IDEF0-model.
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THE MICROBIAL PLANT ASSOCIATIONS AND THEIR
CONNECTION METHODS

As we know, all living things have direct or indirect relationships
with each other. Some living things are alive that we cannot normally see
with our eyes; that is, they have very small structures, but most of these
living things have vital importance in our lives. This paper explores the
complex and intimate relationships between certain microorganisms,
such as plants, bacteria, and fungi, to include the relationship between
mycorrhiza, nitrogen-fixing bacteria, and host mortality. It also highlights
the importance of these relationships in nutrient cycling, stress tolerance,
and disease resistance. The effects of these relationships on plant fitness and
community structure, as well as the complex signaling pathways that control
them, are also being studied. However, it emphasizes the importance of
understanding such interactions for sustainable agriculture and ecosystem
conservation, as well as harnessing these associations to promote resilient
and sustainable global ecologies. The microbial plant association is a
huge and ever-changing field, ready for scientific exploration. Therefore,
this abstract is a call for better understanding to discover hidden features
of the life dance, which can help us make our plants healthier and our
agriculture practices more sustainable.

Keywords: Microbial communities, plant-microbiome connections,
biocontrol, disease resistance and nutrient cycling.

1 Introduction

Plants have a complex network of microbial communities that are crucial for
their health and well-being. This partnership is not strictly one-sided, as roots provide
shelter and a constant source of sugars and organic molecules, while microbes provide
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various benefits to their hosts.Interactions among plants and microorganisms are central
to our terrestrial ecosystem. There are several types of plant-microbe interactions:
competition, commensalism, mutualism, and parasitism [1]. The growth, resistance,
and sustainability of plants in communities depend on plant-microbe associations,
or microbial plant associations. These relationships are a complicated web of
interactions between plants and microbes such as bacteria, fungi, and archaea.
There are three types of symbiotic relationships: mutualist, commensal, and
parasitic. Using them shapes the fitness of both parties. Nutrients are exchanged
in mutualistic relationships like mycorrhizal between plants and fungi, which
helps increase nutrient absorption and obtain organic compounds such as carbon.
Commensal relationships are advantageous to one party while causing no harm
parasitic relationships cause sickness or nutritional imbalances. Such interactions
are fundamental to plant biology and have important consequences for crop
production, ecosystem functioning, and sustainable development. With activities
such as nutrient cycling, disease resistance, and stress tolerance, microorganisms
can contribute to the health of a plant. The ability to understand these relationships
provides the basis for applications in sustainable agriculture, disease management,
and biodiversity maintenance. Research is gradually revealing the complexities of
such relations, improving plant performance, and re-establishing environmental
balance I hope this article has piqued your interest in the fascinating world of the
microbial plant association [2].
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Figure 2 — The importance of microbial networks for plant health
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Method and Methodology

It is very essential to study microbial plant associations for agriculture and
development. Indeed, such knowledge is helpful in the production of novel and
innovative microbial products, including biopesticides and biofertilizers, which
enhance agricultural systems’ sustainability and resilience. Using the advantages of
microbial plant affiliation, farmers and scientists can contribute to more sustainable
and stable farming approaches. I collected this research by looking at various
scholarly and academic references, including scholarly articles, bibliographies,
and other research, and I mostly used the bibliographic method.

2 Plant microbial associations

Plant microbiome relationships are those that involve the interaction between
the plants and their symbionts; these play a vital role in their ecophysiology. There
are three types of symbiotic relationships: symbiotic, mutualistic, commensal, and
parasitic [4]. Mutualistic relationships increase nutrient absorption and organic
compounds, while commensal relationships benefit both parties without harm.
Parasitic relationships cause sickness or nutritional imbalances. These relationships
are essential for crop production, ecosystem functioning, and sustainable
development [5]. Microorganisms contribute to plant health through activities
like nutrient cycling, disease resistance, and stress tolerance. Understanding
these relationships is crucial for sustainable agriculture, disease management, and
biodiversity maintenance. Microrhizal and rhizobial symbioses promote growth,
nutrient acquisition, and overall ecosystem health [6].

Result and discussion

3 Functions and types of Microbial Plant Associations

Microorganisms (MPA) inhabit the roots of plants, where they perform vital
services for their development and prosperity [12]. These microorganisms serve
as a dedicated workforce that supplies vital nutrients, protects against pathogens,
allows better stress resistance, and improves growth [13]. They play the roles
of microscopic «miners» that liberate essential nutrients, defend plants against
destructive pathogens, and produce hormones, as well as other bioactive principles
to cope with unfavorable stress factors [15]. Improving conditions for beneficial
microbes through systematic interventions will lead to fewer chemical fertilizers
and pesticides, higher yields and resilience in crops, better soil health, as well
as carbon storage potentials, coupled with the development of novel biocontrol
strategies against plant diseases [14]. This intricate system of interdependence
provides an opportunity to reform agriculture and ecological conservation.
Hence, by utilizing the native activities of plant-associated microorganisms,
we can decrease reliance on chemical fertilizers and pesticides, enhance crop
yields and tolerance capabilities, enhance soil health, and improve natural carbon
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sequestration while evolving progressive biocontrol technologies for disease
control [14]. Now let’s get to know the types of microbial plant associations.

3.1. Rhizosphere Microbiome

The rhizosphere is literally the region of ground beneath a plant that interfaces
with exudates to pick up sustenance and supplements, including N. P. Khing and
Singh (2019). As regards the ecosystem of all living organisms, this is also termed
the microbiome, while it involves the rhizosphere.A diverse and heterogeneous
community is made up of bacteria, archaea fungi, and protists, etc. The soil
microbiome, or rhizosphere, is necessary for plant health and development. It also
has the capability to aid in combating diseases, enhance the efficiency of nutrient
utilization, and improve the soil feasibility of Titan [7].

3.2. Endophytic Microorganisms

Endophytic microorganisms are non-pathogenic organisms that reside in
plant tissues. There are almost all parts of plants that can be found; they include
the roots, stem, leaves, and flower. Endophytic microorganisms offer numerous
advantages to plants. They may produce hormones that stimulate growth, break
down organic material, and prevent pathogenic attacks [8].

3.3. Mycorrhizal Associations

Mycorrhizal association is defined as the symbiotic reunion between plants
and fungi. So, the fungus facilitates nutrient absorption by the plant, and in turn,
for food supply from the host, it gets carbohydrates. The mutualism of mycorrhizal
associations is reciprocal. They promote the growth of plants on nutrient-deficient
soils, and they also protect the plants against diseases [9].

3.4. Phyllo sphere Microbiota

The phyllo sphere is part of the aerial section of plants that includes leaves,
stems, and flowers. The microbiota of the phyllo sphere indicates the organisms
that occupy this surface. It is a less diverse community as compared to that of
the rhizome microbiome, but it may have significant effects on plant health [10].

3.5. Nitrogen-Fixing Symbiosis

Nitrogen fixation implies the conversion of atmospheric nitrogen into
ammonia that is plant available. Very few bacteria and archaea can perform
nitrogen fixation. There are other times when these microorganisms, which
fix nitrogen, form symbiotic relationships with the plants. In these symbiotic
relationships, the microorganisms supply ammonia to plant parts, from which
they get carbohydrates. Plants need nitrogen for their growth and development,
but it is limited in soils; hence, the local plant species must find mechanisms for
acquiring this element. Nitrogen-fixing symbiosis also plays an important role,
especially since plants can acquire another form of nitride [11].
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Table 1 — Comparative differences between microbial plant associations

Types of Microbial Plant Associations References
Feature Rhizosphere | Endophytic Mycorrhizal Phyllosphere Nitrogen-Fixing
Microbiome | Microorganisms | Associations Microbiota Symbiosis
Soil . Association Surface of Root nodules
. Inside plant formed by
surrounding . between plant plant leaves L.
tissues A symbiotic
. plant roots roots and fungi and stems N
Location bacteria
If%act_erla, Fungi . Nitrogen-fixing
ungi, s . (usually from Bacteria, e
. . Bacteria, fungi A bacteria (e.g.,
Microorganisms | protozoa, Glomeromycota) | fungi, viruses Rhizobia)
Involved viruses and plant roots
Cycle of may mmprove promote better affects the atmospheric
. the availability N . N
nutrients and of nutrients plant health resistance to nitrogen’s
stimulation of and plant and nutrient disease and transformation
Function plant growth development absorption plant health into ammonia
igzr:rceuons The fungus is Pathogenic or
mutualistic | Mutualistic mutvalistic and | mutualistic Mutualistic [7,8,9,10,11]
Mutualistic and gains on plant interactions
Relationship synergistic sugars. are possible.
Root exudate Lo Mycorrhizae, or Microbial
. Colonization .
secretion of plant tissues fungal hyphae, encroachment | Plant roots with
Mode of and nutrient wit[;lin infiltrate plant on the surfaces | nodules
Interaction exchange roots. of plants
improved enhanced
nufritional improved absorption of resistance Increased
availabilit nutrition nutrients and to disease availability of
and rcsilic{mc absorption and water, enhanced and growth nitrogen for plant
Beneficial Effects {0 illness stress capacity resistance to promotion development
on Plants pathogens
TH Mycorrhizal pung | Rnizobi
e yeorriza ectomycorrhizae | epiphytic 1zobiuim,
mycorrhizal fungus and bacteria Azorhizobium,
- . and arbuscular o
fungus and endophytic mycorrhizae Bradyrhizobium,
E \ rhizobacteria | bacteria 4 and so on.
xamples

4 Methods for plant-microbiome connections

4.1. Molecular Techniques

Microbial plant associations are complex interrelationships between plants
and microorganisms that promote well-being, productivity, and ecological balance.
The relationships between plants and their microbial communities are investigated
with the help of molecular techniques such as metagenomics and transcriptomics
that show genetic diversity and functional potentialities in these plant-associated
microbes. The method of metagenomics provides measurement of genetic diversity
and microbial taxa, while transcriptomics analyzes RNA molecules within plant-
associated microbes. In this way, these approaches enable the identification of
genes upregulated or silenced during plant-microbe relationships and important
players such as nutrient homeostasis gene [17, 18].
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T 2 R R R
Figure 2 — The plant microbiome

4.2. Chemical signaling method

Microbial-plant symbiotic relationships efficiently expressed by chemical
signaling are one of the most incomprehensible yet fascinating types of research,
largely essential for understanding interrelationships. The communication
system is very different and has a wide variety of molecules that formulate
interactions, beginning with mututa to pathogenic. Major signaling proteins, such
as phytohormones and microbial-derived metabolites, direct plant responses and
colonization behaviors. Studies in these fields shed light on co-evolution and
provide opportunities for climate revision in sustainable agriculture, affecting
crop productivity and disease resistance. All in all, the study of chemical signaling
uncovers mysteries behind labyrinthine biological conversations, which can change
what we know about ecology and agricultural practices [16].

4.3. Metagenomics and Meta transcriptomics

Metagenomics and meta-transcriptomics are essential for describing the
dynamics of microbial-plant associations. Microbial communities are analyzed
through metagenomics, leading to the study of genetic diversity and functional
potential in addition to ecological functions. It helps to specify microbial species,
establish their genetic content, and describe the possibilities of functioning in the
plant-microbe system. Meta-transcriptomics works with the total RNA transcripts
produced by a given microbial community, aiming to determine genes involved
in processes such as nutrient cycling, plant growth promotion, or defense against
pathogens. These approaches provide a real-time snapshot of the molecular
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interactions that demonstrate the roles played by microbial taxa in plant health
and growth [18].

4.4. Microscopic Approaches

Microbial plant partners play a key role in the proper growth, health, and
ecological equilibrium of plants. They constitute the symbiosis between plants,
and mycorrhizal fungi are, therefore, plant nutrient absorption increasers by
providing not just leftovers but keeper carbohydrates. Mycorrhizae branches
into two main types: arbuscular mycorrhizae (AM) and ectomyical mycorrhizae,
which grow structures referred to as arbusules, which in turn surround plant
root tips, resulting in improved uptake of nutrients. Through such symbioses,
they not only significantly participate in nutrient cycling within ecosystems
but also increase the tolerance of plants to drought and shortages of essential
nutrients. These include rhizosphere microorganisms, which are bacteria and
fungi acting on important functions to facilitate nutrient cycling, disease control,
or plant growth. Most species of bacteria, including some PGPR, work as plant
growth-promoting rhizobacteria. PGPR produces hormones that fix nitrogen and
solubilize nutrients needed for plant development. For instance, Trichoderma
species can act as biocontrol agents against pathogens that do survive in soil and
provide plant protection from diseases. Studying microbial community dynamics
in the rhizospheric condition enlightens on how these interactions affect plant
health, nutrient availability, and ecosystem functioning, which are necessary for
sustainable agriculture practices as well as ecological management [18].

4.5. Isolation and Culture-Based Method

Microbial plant interactions are studied using isolation and culture-dependent
approaches, which show that these organisms affect growth promotion inhibition
or health maintenance. Scientists collect plant material, separate bacteria and
fungi, and isolate microorganisms from these pure cultures or mixed communities.
Culture-dependent approaches mimic nature, making it possible to evaluate
morphological characteristics, analyze the physiological functions of isolated
strains, and so on [5].

5 Conclusion

Microbial plant associations are vitally responsible for defining the fate,
performance, and output of plants. These associations are a rather complicated web
of interrelations between plants and countless microorganisms like bacteria, fungi,
and archaea. A crucial piece of information that has been unveiled in this area is
the realization of mutualistic relationships between plants and microorganisms,
which involve benefits to both parties. For example, mycorrhizal fungi create
symbiotic relationships with numerous plants’ roots, boosting the plant’s ability
to absorb nutrients and receive sugars as a result. Secondly, bacteria that are

71



TopaiireipoB ynuBepeutetinin Xabapusicel, ISSN 2710-3544  Xumus-6uonoeusnvix cepuscor. Ne 2. 2024

capable of nitrogen fixation, such as Rhizobia, form mutualistic relationships
with leguminous plants and provide them with necessary nitrogen compounds in
return for carbohydrates. These symbiotic relationships contribute to the general
well-being and responsibility of plant communities. A critical component of
microbial plant associations is pathogenic interaction. Some microorganisms are
phytopathogens that affect plant life, resulting in diminished agricultural output.
The mechanisms of pathogenesis have also remained a focal point in research on
plant pathology. Infections and diseases can occur if pathogenic microorganisms
(specifically, fungi and bacteria) take advantage of weaknesses in plant defense
networks. Attempts to unveil the molecular components involved in these processes
have shed light on plant immunity and what pathogens do to avoid detection. This
information is also essential for formulating policies geared towards minimizing
the effects of plant diseases and improving crop protection in agriculture.
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MHUKPOBAJIIBIK OCIMAIK BIPJIECTIKTEP
KIOHE OJIAPAbBI KOCBLTY 9AICTEPI

bi3 6ineminoe, bapnvix mipwinix uenepi Oip-0ipimern mikeneil Hemece
orcanama baiinanvicma 601aowi. Ketiboip mipi sammap 6i3 o0emme ko301
Kepe anmaumviH mipi; si2Hu 01apObly KypbLibIMbl 6me KiukeHmat, 0ipak oy
mipi 3ammapoviy Kenwiiniei 6i30iy emMipimizoe Manbi30bl PO AMKAPAObL.
byn maxana ecimoixmep, 6axmepusniap Jcone cayblpaykyiaKmap CUskmol
Ketoip MUKpoopaanuzmoep apacblHOa2vl Kypoeii HCoHe HCAKbIH KapblM-
KamulHacmapowvl 3epmmendi, oean MUKOpu3d, azommaol Oexkimemin
bakmepusiap HcoHe UeciHiy e1imMi apacvlHOaabl KApbIM-KAMbIHAC Kipeoi.
On coHOati-aK, KopeKmiK 3ammapobly AUHALbIMbL, CIpeccKe me3iMOLIiK
JICOHe aypyaa me3iMOinikmeei 0Cbl KAMbIHACMAPObIH MAHbI30bLIbI2bIH
Kkepcemedi. Byn kamvinacmapOouiy 6cimoik oumuecine HcoHe KayblMOACMbIK,
KYPbIIbIMbIHA 9Cepi, COHOA-AK 01apObl 0ACKAPAMbIH KypOei CUSHALObIK
arconoap oa sepmmernyoe. [{ezeHmen, 01 mypakmbl aybli Wapyaubliblebl MeH
IKOHCYUEHT CAKMAy YWiH MyHOAU 63apa apekemmecyoi myciHyOiH, COHOA-
aK mypakmul JHcoHe mypakmul sHcahanoblK 9KOIOUANBL i2epinemy YUl
ocvl biprecmixmepoi nAUOAIaHyObly MAHbI3ObLIbI2bIH aAman Kepcemeoi.
Mukpobmulk ocimOikmep KaybimMOacmulabl — OVl YJIKEeH HCOHe YHeMI 632epin
OMBIPAMbIH, blIbIMU 3epmmeynepee oatibii ken oprvl. Conovikmarn, Oy
peepam ecimOikmepimizoi cay HcoHe aybLiuapyaubLIblK MoXcipubemizoi
Mypaxmel emyee KoMeKmecemin omip OUIHIH HCACLIPbIH epeKuleniKmepin
autyea HcaKculpak, mycinyee wmakbipaovl.

Kinmmi ce30ep: Muxpobmuik Kaybimoacmolk, 6CiMOIK-MUKpoOUoMa
bainanvicel, OUOOAKLLIAY, AYypY2a MO3IMOLTIK HCOHe KOPEKMIK 3ammapoblH
AUHATLIMDI.

MHUKPOBHBIE PACTUTEJIBHBIE OB bEJUHEHUSA
N METO/JbI UX CBA3U

Kax mvl 3Haem, 6ce dicusoe HaxoOUmcst 8 NPAMbIX Wi KOCGEHHBIX OMHOUICHUSX
opye ¢ Opyeom. Hexomopoie dicugvie cywecmea AGNAIOMCs HCUBLIMU, U Mbl
ODbIYHO HE MOJICEM BUOENTb UX 2TIA3AMIL, THO eCb OHU UMEION OYeHb MATICHLKUE
CMPYKMYypol, HO OONLUUHCINBO IMUX HCUBLIX CYUYECE UMEIOM IHCUSHEHHO
BADICHOE 3HAUEHUE 8 HAell JCU3HU. B 9motl cmamue ucciedyiomest cnodicnbie u
mecHble 83AUMOONHOULEHUS MENCOY HEKOMOPLIMU MUKPOOPAHUIMAMY, MAKUMU
KaK pacmenusi, bakmepuu 1 Spuobl, GKIIOHAS 83AUMOCEA3b MENHCOY MUKOPU3OU,
azomgbukcupylowumu dakmepuamu U CMEPMHOCIBIO X03auHa. Dmo makoice
NOOYEPKUBAEIT BAIICHOCHTL IMUX G3AUMOCES3EUL 8 KPY2OBOPOMe NUMAMETbHbIX
sewjecma, Cmpeccoycmoudusocmu u ycmouyugocmu K oonesmuam. Taxoice
UBYHACMCSL GTUSAHUE DIMUX 63AUMOOMHOUEHUL HA NPUCHOCOONEHHOCTb PACIEHUT]
U CIMpYKmypy cooowecmeaa, d Mmakice CIONHCHbIE CUCHATIbHbIE HYMU, KOMOpble UX
Koumponupyrom. Tem ne menee, 6 Hem nOOYEPKUBAEICS BANCHOCTL NOHUMAHUS
MAKUX 83aUMOOelCBULL O YCIOUMUBO2O CETbCKO20 XO3AUCMBA U COXPAHEHLU
IKOCUCIEM, 4 MAKIHCE UCNOTLIOBAHUS IMUX ACCOYUAYULL OISl COOCUCMBUs
YCmotuuugo 2100anbHou 3Kon02ul. Accoyuayis MUKpOOHbIX pacmeHutl —
MO OZPOMHASL U NOCMOSHHO MEHAIOWAACS 0ONACMb, 20MOBAsI K HAYYHBIM
uccnedosanusam. Takum oopazom, Imom me3uc AGIAemcst HPULIBOM K JyHIeMy
NOHUMAHUIO U OOHAPYIICEHUIO CKPLIMbIX 0OCOOEHHOCMEL JHCUSHEHHO20 MAHYA,
KOMOpbie MO2YIN NOMOUb HAM COeNamb Haui pacmeHus, 60iee 300P06bIMU, a HAWIU
MeMoObl Be0eHsL CElIbCKO20 XO3SUICMBA boee YCOUHUBLIMU.

Kurouesvie ciosa: MuxkpobHblie coobuecmaa, césizb paceHUtl U MUKPOOUOMOB,
OUOKOHMPOT, YCHIOUHUBOCITb K OONIC3HAM U KPY20B0POIM NUMAMELHBIX 6ELYECING.
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OlPELEJIEHUE SJIEMEHTHOIO NMPO®UJIA
THYMUS SERPYLLUM

B oannou cmamve uzyuaemces cooepacanue 31eMeHMHO20 COCMAsd
6 oopasyax Thymus serpyllum u nougwl, cobpannvix ¢ basnaynreckom
Hayuonanvruom npupoonom napre (Kasaxcman, Ilasnooapckas obnacmy).
Xumuueckuil cocmag noyevl HANPAMYI GIUAEM HA COOePIUCAHUE
numamenvHulx sewjecme 8 uabpeye. Mzyuenue smux 63aumocessell
no0360J1Aem Lyyie NOHAMb IKOCUCIEMHbLE NPOYecchl U A0anmayur
JeKAPCMBEHHO20 PACMEHUS. K PA3IUYHBIM YCI08UAM Ccpeobl. AHanu3
XUMUYECKO20 COCmasa Habpeya Modxicem noModb 6blA8UMb AKMUEHble
coeOuHeHUs, Komopuvle cnocoOCm8ym e2o ledeOHbiM 3P dexman.
Tonumanue 61UAHUA XUMUHECKUX CBOUCIING NOUEbI HA PACMEHUS. MOXNCEN
noMOub 6 paspabomke YCMOUYUBbIX MeMOO08 CelbCKO20 XO3AUCmEd U
0xXpamvl NPUPoObL. IMO 0COOEHHO BANCHO 8 YCIOBUAX USMEHEHUS KIUMAMA
u dezpaoayuu sxocucmem. Habpey moodicem cuysxHcumv UHOUKAMOPOM
CcOCMOosAHUsL FKOCUCTeMbl. HI3MEeHeHUs 8 XUMUYeCKOM COCMA8e PACTNEeHUs]
MO2ym YKA3bleamv HA USMEHEHUs 6 nouge u oKpyxcaroujeli cpeoe,
umo Oenaem e20 YeHHbIM 00BEeKMOM O MOHUMOPUHEA IKOCUCTHEM.
Hccnedosanue wabpeya 6 pasiuiHbix IKOCUCIEMAX NO30ISAEN NPOBECMU
CPABHUMENbHBIN AHAAU3, KOMOPBIU MOJCEN GblA6UMYb YHUKAIbHBLE
adanmayuoHHvle Cmpamezuy U pasHooopasue U008, d MAKICe UX PEaKyuro
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Ha anmponozennvie akmopel. Takum oOpazom, uzyieHue Xumuyecko2o
cocmasa yabpeya u No4Gsl AGIAENC GANCHHIM WASOM K NOHUMAHUIO
CILOACHBIX 83AUMOOCUCTMBUL MENCOY PACTNEHUAMU U UX CPeOOU 0OUMAaHUsl, d
makaice K pazpabomke ¢hhexmusHbix Memoo08 UCHOIb308ANUS U OXPAHbL
NPUPOOHBIX PeCypCos.

Kniouesvie cnosa: Thymus, snemenmubiii npoduits, nousa-pacmenue,
gKOCUCmeMa, 6AUAHUE NOYGEHHBIX YCAOGUI, BAUAHUE KAUMAMUYECKUX
YCA08UlL

Brenenne

Thymus serpyllum L. mpeactaBuTensb oOmupHOTo pona Thymus
BXOJHUT B ceMmeiicTBO Lamiaceae. PacTeHnus 3TOro pojaa SIBISIOTCS HE
TOJIBKO TIOIYJISPHOW TPSIHOCTBIO, HO M OOBEKTOM HAYYHBIX HCCIEIOBAHUN
O6maronapss CBOMM MHOTOYHCICHHBIM OHMOJIOTHYECKHUM AaKTHBHBIM
coeauHeHIM [ 1, ¢. 599-609]. DneMeHTHEIN cocTaB PaCTCHUH UTPAeT KITIOYCBYIO
POJIB B MX MeTa00IN3MeE, a TAKXKE OIPEIeISIET MUTATENbHbIC U JIeeOHbIC CBOHCTRA.
Crexrpometpust [2, c¢. 184] sBusercs oqHUM M3 Hanboee pacipoCTPaHESHHBIX
AHAJIMTUYECKAX METOJIOB NMPH MPOBEJIEHNN IKOJOTHYECKOTO MOHMTOPHHTA
COTIPSDKEHHBIX Cpell «IouBa—pacTenue [3, c. 505], [4, c. 294].

CrieKTpOMeTpHs MO3BOJISIET TOYHO WACHTH(UIIMPOBATH M KOINYECTBEHHO
OILICHHMBATH COICPKaHME DIIEMEHTOB [ 5, ¢. 3904]. B Hay4HO! MHTEpaType OMUCAHBI
Pa3IMYHBIC TIOIXO0/IbI K TPIMEHEHHIO CIIEKTPOMETPHH AJISI aHATIN3a PACTHTEIBHBIX
obpasuoB. Hampumep, HaydHoe uccienoBanue [6, c. 298-306] nemoHCTpHpYeET
BBICOKYIO YyBCTBHTEIBHOCT M TOYHOCTH METO/1a TIPH aHAJIM3€E CIIOKHBIX MATPHIL,
TAKUX KaK PaCTUTEIbHBIC SKCTPAKTHI.

O0ocHOBaHME AKTYaJbHOCTH JAHHOTO HCCIEJOBAHUS 3aKJIIOYAETCS B
TTOHVMaHUH KaK JTAaHHBIN BUJ PACTEHHMS B3aNMO/ICHCTBYET C OKpY KaroOIIeH Cpesioi,
€ro poJib B IKOCHCTEMax M BO3MOXKHOC BIMSHHWE W3MEHEHHUH kimmara. Tema
SIBIISIETCS] aKTyaJIbHOM ¥ 0OOCHOBAHHOH KakK ¢ HAYYHOW, TaK M C MPAKTHYECKOH
TOYKH 3PEHHUS, OTKPBIBast HOBBIE MEPCTICKTUBEI JIS1 HCCIICIOBAHMIA U IIPIMEHEHHS
pe3yIIbTaToB.

TaxuM 00pa3om, IENbI0 HALIET0 UCCIIEA0BAHNS OBIJIO COCTABIEHHE TOYHOTO
aseMeHTHOTro nipoduis Thymus serpyllum, mponspacrtatommero B basnaynbsckom
HannonaisHOM ITPHUPOTHOM TIApKe.

Marepuajbl 1 METOABI

B kxadecTBe 00BEKTa WCCIeTOBAHUS OBIIH B3SATH 00pasubl Thymus
serpyllum n obpasusl noussl basHaynsckoro HammoHanbHOTO MPHUPOTHOTO
napka (Kazaxcran, ITaBnogapckas obmacts). JlabopaTopHble nccienoBanus
BBITTOJIHEHBI Ha 0a3e akKpeauTOoBaHHOW nmabopartopum IlaBmomapckoro
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MeAarOrMYeCKOro YHUBEepcuTeTa MMeHH ©. MapryiaH. [IpoOsr mouB oTOMpanich
B mpexaenax o3ep bupkankons, XKacwibait, CaOsHIBKONB, TOpalTEIp H
pexu Ecke mo TOCT 17.4.3.01 mouBoOypom ¢ wroHS 10 CeHTSIOpb. OOpa3mbl
Thymus serpyllum O0vImu cOOpaHBI B IEpHO] IBETCHUA. [ ompeneneHus
XMMHYECKOT0 cocTaBa OblIM COOpaHbI BET€TaTUBHBIE YacTH, BEICYIIEHBI B TEHN
mpu 40 °C 10 TOCTIXEHUS MOCTOSHHOW Macchl. CIEKTpaIbHBIA aHATU3 TPOO
pacTeHUH NMPOBOAMIICS C MOMOIIBIO PEHTTEH-()IyOPECIEHTHOTO aHAIN3aTopa
BPA-18 «bypeBecTHuK». OTHOCHTENBHAS MTOTPEITHOCTh 3JIEMEHTHOTO aHAIH3a
pacnpesensieTcs Cleyomnum o0pa3oM - P COoJepykaHnH A1eMeHTa oT 1 10 5 % —
meree 10 %; npu conepskannuu semMeHTa ot 5 10 10% — morpemrHocTs MeHee
5 %; nipu copeprxanuu emenTa 10 % u 6osee - morpemHOCTH 10 2 %.

Pe3yabTaTsl U 00cyRIeHUS

Bonpuroe BiusHNE Ha M3MEHUYMBOCTh XMMUYECKOTO COCTaBa PacTCHHU
OKAa3bIBAIOT TIOYBEHHO-IKOJIOTHUECKHE YCIIOBHS MX Mpou3pacTanusi [7, c. 42—48]. B
HCCIIeIOBAHUH yCTAHOBJICHA B3aHMOCBSI3b MEXK /Ty COJICPKaHUEM B II0UBE HEKOTOPBIX
XMMHYECKHUX 3JIEMEHTOB M IPOILYyLIHUPOBAHUEM PACTCHUSIMU OTAEIBHBIX TPYIII
OHMOJIOTHYECKN aKTUBHBIX BemecTs |8, ¢. 18—33]. ComeprkaHre MUKPO3JIEMEHTOB
B PAaCTEHMAX 3aBHCUT HE TOJBKO OT MOYBEHHO-IKOJIOTHYECKHX YCIOBHH HX
MPOU3PACTaHUSA, HO W BUAOBEIX 0COOCHHOCTEH. PasnmuyHble BUABI pacTeHHMA
B OAMHAKOBBIX 3KOJOTMYECKHX YCIOBHAX HAKAINIMBAIOT PAa3HOE KOJIHMYECTBO
MHUKPOAJIEMEHTOB [7, c. 42—48].

[Ipu npoBeneHnn ucciegoBaHus mpod MOYBH 03epa bupskankons (puc.l)
BbIIBHIIN HanOosblree coaepskanne K (3,78 %) 6bu10 3adukcupoBaHo B obpasiue
2-2, manmenbinee cogepkanue K - B oopasme 2—-1 (3,4 %). CpenHee 3HaueHHe
cocraBmio 3,59 %, cranmaptaoe otkinoHenne — 0,27 %. CpenHee 3HaUCHUE H
CTaH/apTHOE OTKIOHEHHE Kanmblus paBHO 10%. CpenHee 3Haue€HHE KPEMHUS B
obpasnax cocraBuio 46,5 %, cranpaptHoe oTkioHeHue — 0,5 %.
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Pucynoxk 1 — DnemenTHsIit coctas (%) 00pa3ioB MoYBkI 03¢pa bupxaHkob
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CriekTpasibHBII aHaITN3 TIOUBEI 03epa JKacr0aii (prc.2) moka3an HanoobIIee
coxeprkanue kanms B oopasue 4—1 (7,1 %), MUHIMaIBHBIN YPOBEHb — B IIpo0e
11-3 (1,5 %). Cpennee 3Hauenne paBHO 4,3 %, cTaHAapPTHOE OTKJIOHEHHE —
2,83 %. Cpennee 3HadeHUe Kaiblus cocTaBmio 10,3 %, cTanmapTHOE OTKIIOHEHHUE
— 10,3 %. Cpennee 3HaueHune kpemus — 43,5 %, craHnapTHOE OTKIOHEHUE —
3,54 %. Cpennee 3HaUeHHUE kenesa mokasaio 4,9 %, CTaHIapTHOE OTKIOHEHHE
-3,31%.
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Pucynoxk 2 — DnemenTHsIH coctas (%) 00pasioB nouBkl o3epa JKaceroai

DneMeHTHbIN aHanu3 npoO moussl o3epa Topalirslp (puc.3) mokasan
HauOospIIee KoJM4ecTBO Kanus B oopasue 10-3 (4,4 %). Camblii MeHbIINN
rokasartenp Kanus - B obpasue 10-2 (3,4 %). Cpennee 3nauenue — 3,9 %,
crannapTHoe oTkioHeHue — 0,7%. CpenHee 3HaUeHHE KaJbLUsl COCTaBHIIO
11,15 %, crangaptHOe oTkioHeHue — 9,35 %. CpeaqHee 3HaUeHUE KPEMHUS PABHO
46,5 %, crangaptHoe oTkiaonenue — 0,5 %. Cpeanee 3Hauenue xenesa — 3,3 %,
cTanaapTHoe oTkioHeHue — 0,6 %.

ma-1
m8-2
ma-3
m10-1

m10-2

3nemeHTbl w103

Pucynoxk 3 — DnemenTHsIi cocTas (%) 00pa3ioB mouBsl 03epa Topaireip
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CpaBHUTEIBHBIN aHATTH3 TOYBEI 03epa CaOBIHIBIKOIE (PHC.4) THATHOCTHPOBAT
caMblii MaKCHUMAJIBHBII ypOBEeHb Kayms B npode 16a-2 (3,5 %). Hanmensmree
coziep>kanne 3aukcupoBaHo B Onmomarepuanax 18—1 u 18-3, pasHoe 1,8 %.
Cpennee 3aaueHue — 2,366 %, crannapTHOe OTKIOHEHHE -0,862 %. MakcumanbHOE
KOJM4ecTBO Kampnus coctaBmio 20 % B oOpasme 16a-3. Kampmusa He ObUTO
obHapy>xeHo B mpobax 18—1 n 18-2. Cpennee 3HaueHne-6,67 %, cranmpapTHoe
otkinonenue-10,0 %. CoxepxaHne KpeMHHs BapbHUPOBAIOCH B INpeneiax
46-47 %. Cpennee 3HaueHue-46,5 %, crangaptHoe oTkiaoHeHue — 0,5 %.
Hawnbonpiree koamuecTBo jkene3a ObII0 OTMEYeHO B obOpasmax 18—1 m 18-3
(6,6 %), HanMeHbIIIee copepkanne — B o0pasme 16a-1 (4,2 %). Cpenree 3HaUeHNME-
5,4 %, crangapTHOE OTKIOHEHHE — 1,7 %.
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m18-2
m18-3
3NemeHTbI

Pucynoxk 4 — DnemenTHbIH coctaB (%) 00pasioB ouBkl 03epa CaObIHABIKOIb

CpaBHHUTEIBHBIN aHATN3 ITOYBHI peku Ecke (puc.5) mokazan MakCUMalbHOE
TIPOIIEHTHOE cojiepkanne Kanusi B oopasie 13-3 (4,4 %). Cpennee 3HaueHne —
3,81 %, crangaptHoe otkioHenue — 0,476 %. Cpennee 3Hau€HUE KPEMHUS PABHO
20,06 %, crangapTHOE oTKIIOHEHHUE — 1,04 %. Hanboibiee KoauaecTBo jxenes3a
oTMeueHo B obpasnax 13-2 u 13-3, coctaBus 3,9 %. HanMensbiree comepxanme
xene3a 3adukcupoBano B oopasne 13—1 (2,8 %). Cpennee 3nauenue — 3,35 %,
cTaHgapTHoe oTkinoHeHue — 0,55 %.

80

Bectuuk Topaiirsipos yunsepcurera, ISSN 2710-3544 Cepust Xumuko-ouonoeuyecxas. Ne 2. 2024

50,0000
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Pucynox 5 — DnemenTHbIi cocTaB (%) 00pa3moB mouBk pexu Ecke

JlaHHBIE CTaTUCTUYECKOIO aHAJIN3a MTOKA3bIBAIOT 3HAUYUTEIbHBIE PA3IUUUS
B COJEp)KaHUM Kajusl M KalbLUs MEXAy oOpasliaMH M3 pa3HBIX MECT, 4TO
MOJTBEPHKAAET BIUSHHUE YKOJOIMUECKUX YCIOBUHI Ha COCTAB IIOYBEI.

B xone ucciaenoanus obpasnos Thymus serpyllum, coOpaHHBIX Ha
Tepputopuu o3epa bupxankons, cogepxanue K BapsupoBaoch B Impenenax
1,4 %—-1,6 %. Cpennee 3nauenue — 1,5 %, craHzapTHOE OTKJIOHEHUE —
0,1 %. KomuectBo Ca 65110 3ahmkcupoBaHo B oOpasnax 1-2 u 1-3 Ha ypoBHE
0,67 %. Cpennee 3nauenue — 0,67 %, crannaptaoe otkionenue — 0. Copeprxkanue
P B ob6pasuax cocrasmio 1,4 %. Cpennee 3nauenue — 1,4 %, cranmapTHOe
otkionenue-0. Yposens Fe B 00pasmax cocrasui 0,2 %. Cpennee 3HauCHHE —
0,2 %, crangapTHOE OTKIOHEHHUE-0.

InemeHTbI

PucyHok 6 — DiemMeHTHBIH cocTaB 00pa3nos (%)
Thymus serpyllum o3epa bup>kankoib
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[Tpu cpaBaUTENEHOM anaNU3e 7hymus serpyllum, coOpaHHOTO HAa TEPPUTOPHN
o3epa Topaiirsip (puc. 7), ObUIM OIpeeneHo HauOObIIee COePKAHNE KATUS
B obOpasne 10-2 (1,8 %). Hanmensinee copepkanne xamust 3a(UKCHpOBaHO B
obpasne 8-3 (1,2 %). Cpennee 3nauenne — 1,5 %, cTanmapTHOE OTKIOHEHHE —
0,3 %. KonmaecTBo Kanplus Bo BceX Tpex oopasiax coctaBuio 0,67 %. Cpenaee
3nadenne — 0,67 %, crannaptHoe oTkioHeHue-0. Yposens docdopa Obin
oTMedeH B 00pasmax B npeaenax 0,21 %—0,22 %. Cpennee 3Hauenne — 0,215 %,
crargaptHoe oTkioHeHne — 0,005 %.
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Pucynoxk 7 — DnemeHTHbIH cocTaB 00pa3ioB (%)
Thymus serpyllum o3epa Topaiirsip

DJIeMEHTHBIA aHanu3 obpasua Thymus serpyllum, coOpaHHOTO Ha
tepputopun o3epa CaOBIHABIKOJB (pUC. §), ONpenesHyl yPOBEHb Kajus
(1,8 %). Cpennee 3nauenue — 1,8 %, crangaptaoe otkionenue — 0. [lokaszarens
kaibLust 3adukcuposan Ha ypoBHe 0,6. Cpennee 3nauenue — 0,6 %, cranaapTHoe
otkionenue-0. Coxepkanue docgopa cocrabuino 0,22 %. CpenHee 3HauCHHE
— 0,22 %, crannaptaoe otkinonenue — 0. Kpemuuii cocraBun 0,54 %. Cpennee
3Hauenue — 0,54 %, crannaptHoe otkiioHeHue-0.
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W 16a-3
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Pucynoxk 8 — DnemenTHbII cocTaB 00pa3ioB (%)
Thymus serpyllum o3epa CaOBIHIBIKOIb

Ob6pasusl Thymus serpyllum, coOpanHsie Ha TeppuTopun o3epa JKaceidait
(puc.9), mokazanu HauboJbIIEe coAcpk aHue Kaaus B mpode 12-3 — 2,1 %.
CaMoe HauMeHbIIICe CojiepkaHue - B oopasuax 12—1 u 12-2 — 1,2 %. Cpennee
3Hauenue=1,65 %, crangaptaoe orkiaoHenue — 0,45 %. YpoBeHb KaubIus
(0,67 %) Bo Bcex oOpasnax ObUT CTAOMIBLHO OJAMHAKOBBIM. CpelHee 3HAYCHUC-
0,67 %, crangapTHoe oTkjiaoHeHHe-0. MakcumallbHOE KOJHUYECTBO
¢dbochopa (0,23 %) Obn0 3adukcupoBano B obpasue 12—3. HaumeHnbinee
conepxkanue pochopa (0,21 %) Obu10 00HAPYKEHO B 00Opasmax 4-3, 12—1 u
12-2. 4. Cpennee 3nauenue — 0,22 %, crannaptaoe otkioHenue — 0,005 %.
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Pucynoxk 9 — DnemenTHBII cocTaB 00pa3ioB (%)
Thymus serpyllum o3epa CaOBIHIBIKOIH

B pesynberate skcnepumMenTa B obpasuax Thymus serpyllum, coOpaHHbIC

Ha Tepputopuu peke Ecke (puc.10), BISIBICHO HAHOOJIBINICE COACPIKAHIE KaJHs
B oOpasue 13-3 (1,7 %). Haumensbliee KOJTUYESCTBO Kajus HaOJIOAAIOCH B
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obpasne 13-2 (0,5 %). Cpennee 3nauenne — 1,1 %, cTanmapTHOE OTKJIOHEHHE —
0,6 %. Conepxanne kanbrws (0,67 %) Bo Bcex 00pasnax 0Ka3ajaoch OJHHAKOBEIM.
Cpennee 3nauenue — 0,67 %, crannaptaoe otkinoHenue — 0. Konmmaectso docdopa
3a(UKCUPOBAaHO BO Bcex mpobax Ha ypoBHe 0,22 %. CpenHee 3HaueHHE —
0,22 %, ctaumaptHoe oTKIOHeHHE — (.

mi31
m13-2

133
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Pucynox 10 — DnementHsIit coctas (%) 00pa3moB
Thymus serpyllum pexu Eckxe

Pe3ynpraThl aHanu3a MOKA3bIBAIOT, YTO COJAEP)KAaHUE Kalus BapbHPYyETCS
Mexay oOpasnamu, ocoOeHHO B o3epax JKacwiOait m Topalrelp, Tormaa Kak
KaJbIuid 1 hochop 0CcTaroTCst CTAOMIBHBIMU B OOJIBITHHCTBE 00pa3iioB. MOKHO
MIPEIIOI0KHUTE, YTO 3TO CBS3aHO C MOTEHIMAIBHO PA3HBIMH YCIOBHSIMH CPEJIBI
oburanus mist Thymus serpyllum. JlanpHelinme uccieIoBaHus MOTYT TOMOYb
MIOHATH BIUSHUE 3TUX (PAKTOPOB Ha POCT U PA3BUTHE JAHHOTO PACTEHUS.

PaznuunHble nccnenoBanus MOKa3bIBAIOT, UTO Thymus COAEPIKUT IMTHUPOKUN
CIIEKTp DJIEMEHTOB, KOTOPBIE MOTYT BApPHUPOBATHCS B 3aBUCUMOCTH OT YCIIOBHH
MIPOU3PACTAHUS, METOJIOB 00paOOTKH 1 ApyTuX (hakTopoB. B 0Opasiax BeHrepckux
pactenuit Th. pannonicus ObUTH OOHAPYKEHBI 3HAYUTEILHBIC YPOBHU KaJIbIIHS,
MarHus ¥ KaJlvs, 9TO MOJYEPKUBAET €r0 MUTATEIbHYIO IIEHHOCTH [9, ¢. 12—13].

CogepxaHue dJIeMEeHTOB B Thymus MOXET U3MEHSATHCS B
3aBUCHUMOCTH OT TeorpauuecKoro IMOJIOKEHUS M KIUMATHUYECKUX
YCIOBUHN, M OTKPHIBACT HOBBIE TOPU3OHTHI I arPOHOMHUYECKUX MPAKTUK
u cenexiyu [10, c. 119-126], [11, c. 183-190], [12, c. 1027-1046]. Haiinennsie
conepxanust Fe, Ti, Ni u Zr oka3aiuch BbIIIE MAaKCUMAaJIbHBIX 3HAUCHHUH B
JMUTEPaTYPHBIX JAaHHBIX, OCOOCHHO IS pacTeHHUil, OTOOPAHHBIX B apUIHOM
xinMate Monronuu. Bo3MoxkHO, 3TO 00BICHSIETCS BeChbMa OTpaHHYECHHBIMHU
HCCIICIOBAaHISIMUA O COJEPKAHMIX B CONPSIKEHHBIX CPElax «IOYBa—PACTCHHE)
Kak penkux anemeHToB Li, Ga u Be, Tak 1 BecbMa paclpoCTpaHEHHBIX, TAKUX
kak Ba, Tiu Zr [13, c. 298-313].
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HNudopmanust o puHAHCHPOBAHUH

CraTbs MOJATrOTOBJICHA B paMKax IPaHTOBOTO IPOEKTa, (pMHAHCUPYEMOTO
Komurerom Haykn MuHHCTEpCTBa HayKH | BBICIIET0 00pa3zoBanus PecryOnnkn
Kazaxcran, UPH AP19677807 «OnieHKa COBpEMEHHOT'O COCTOSIHUSI U TMHAMUKU
pacTuTenbHBIX coolmecTB basHay bCcKOro HAalMOHAJIBHOTO HapKa MO
BO3/ICHICTBUEM KIIMMATHYECKUX W aHTPOIIOTEHHBIX (DaKTOPOBY.

BriBoabl

HaOnromaemoe pasnnune B COJEpKaHUU Kalus MEXJy oOpasmamu
yKa3bIBaeT Ha TO, YTO (aKTOPBI OKPY’KAIOLIEH Cpeabl, MOTYT 3HAYUTEIHHO
BIIMATH Ha HAKOIUIEHHE ATOTO DJIEMEHTa B yadpere. DTO SBISETCS Ba)KHBIM
MOMEHTOM ]ISl IOHUMAHUS SKOJIOTUH Yadperia U ero aJanTalui K Pa3IndHbIM
ycinoBusM. OMHOPOIHBIC MOKa3aTelu coaepxkanus kanbius (0,67 %)
n docdopa (0,22 %) Bo Bcex obpasuax Th. serpyllum cBUIETEIBCTBYIOT
0 CTaOWJIBHBIX YCIOBHUSAX NMPOU3PACTAHUS B HCCIEAYyeMOM paloHe, 4TO
J€MOHCTPUPYET CXOXKECTh IMOYBEHHBIX XapaKTEPUCTUK U OTCYTCTBHE
3HAYUTEIBHBIX U3MEHEHHH B MHUTATEIbHOM peskume. CTabmiibHOe cojepikaHue
Kanpus U Gocdopa MOKET TOBOPUTH O TOM, uTo Th. serpyllum cnocoben
a/IaTHPOBATHCS K PA3IUYHBIM YCIOBHUSM, HO JUISI ONTHMAJIBHOTO POCTa €My
TpeOyeTcsl Olpe/ieNIeHHbIH YpOBeHb Kanus. Th. serpyllum MOXeT CIyXKUTh
OMOMHIMKATOPOM COCTOSIHUSI TTIOYBBI, ITOCKOJIBKY €T0 COJIEp)KaHWEe OCHOBHBIX
MaKpORJIEMEHTOB OTPayKaeT XapaKTEPUCTHUKH ITOYBBL, B KOTOPOW OH IIPOM3PACTAET.
JanpHeiiee u3ydeHne XUMHIECKOTo coctaBa Th. serpyllum umeeT 3HaUNTeTbHOE
3HavyeHue Uit (papManeBTHYECKOH M KOCMETHYECKOH MPOMBIIIIEHHOCTH, TaK
BBICOKHE KOHI[CHTPAI[UU Kalus, KaJbIUs U (ochopa MOTyT yKa3bIBaTh Ha
MOTEHIMAIBHBIE TIOJIE3HBIE CBOWCTBA PACTEHMs, TaKHe KaK aHTHOKCHJIAHTHAs
aKTUBHOCTb. [lanbHelee cpaBHEHHE JTAHHBIX O CO/AEP)KaHUHU HJIEMEHTOB B
Th. serpyllum ¢ npyruMun pacTeHUSIMU, UMEIOIIUMH CX0)KHE IKOCHCTEMHbIE HHIIIH,
MOKET BBISIBUTH a/IalITAllMOHHbIE CTPATETNH 1 CIIOCOOBI MCTIONB30BaHMS PECYPCOB.
BakHO yUUTHIBaTh, YTO COJEPKAHNE SJIEMEHTOB MOXKET CHIIEHO BapbHPOBATHCS
B 3aBHCHUMOCTH OT MECTOIIOJIOXKEHUS, THUIA TTOYBBI M JIPYTUX DKOJIOTHYECKUX
(akTopoB. DTO MOJYEPKUBAET HEOOXOAMMOCTh KOMIUIEKCHOTO MOJIX0Ja K
OymyleMy HCCIleIOBaHUIO, KOTOPBIN OYAET yYUTHIBATh B3aUMOICHCTBHE MEKTY
pacTeHUsIMH U BX cpefioit oonTanus. Takum 00pa3oMm, pe3yIbTaTbl HCCIIeIOBAHMS
HE TOJIBKO OTYEPKUBAIOT B)KHOCTh aHAJIM3a XUMUUECKOT0 cocTaBa Th. serpyllum,
HO M OTKPBIBAFOT HOBBIC TOPU3OHTHI JJIs1 HAYYHBIX U3bICKAHUI, HATIPABJICHHBIX HA
UCIIOJIb30BaHME Yabpena B MeTUIIMHE U OKOJIOTHU. DTH JaHHBIE MOTYT CIIY>KHTh
OCHOBO Jiy1s1 OoJtee riTryO0OKOTo MOHUMaHHs PoJIK yabpera B SKOCHCTEMaX U ero
MOTEHIIMAJIa B KaUeCTBE HCTOYHHUKA MOJIE3HBIX BEIIECTB.
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THYMUS SERPYLLUM 2JIEMEHTIHIH
IMPOPUJIIH AHBIKTAY

bBynmakanaoa basnaywin yimmuik mabueu napinoe (Kasaxcman, Iagnooap
obmwicol) srcuranaar Thymus serpyllum orcone monvipak yieinepinoezi anemMeHmmix
KYPamHbIH MAzMyHbl 3epmmeneol. Tonbipakmbiy XumMusiiblk Kypambl MUMbSHHbIY
Kopekmik 3ammapbina mikeneu ocep emeoi. byn kamvinacmapovt 3epmmey
IKOHCYUETIIK NPOLecmepOi HcaHe OOPITIK OCIMOIKMIK SPMY I OPIMA HCA2OAIIAPLIHA
OetliMOenyin HcaKcol myciHyee MymMKiHOIK Oepeodi. TumbsAHHbIH XUMUAIBIK
KYpamvli maiody OHblY eMOIK dcepiHe bIKNan ememin 0eiceHol KocbLtblcmapobl
anvikmayea kemexmeceoi. Tonbipakmuiy XUMUATHIK KACUeMMEPIHIH 6ciMOikmepee
acepin Myciny aybll WapyaubLibiebl MEH maou2ammol Kopeayobly mypakmbl
a0icmepin drcacayza kemekmecedi. Byn ocipece knumammoly e32epyi MeH
IKOHCYLIENEPOIH 0e2padayschl HCA2O0aLbIHOA ome MaKbI30bl. TumbaH FKodcylle
KYUiHiY KepcemKiwii 60ona anadvl. OCIMOIKMIY XUMUATNBIK KYPAMbIHOA2b]
o32epicmep Monwipak, neH KOpuazar Opmarblly 032epyin Kepcemyi MymMKiH, 0y
OHbI IK0XHCYLeNepOl 6AKbLIAYObIH KyHObI 00beKmicine alHanobipadsl. TumbaHOb
apmypai sKodcylienepoe sepmmey Oipezell Oellimoeny cmpameusiapbl MeH
mypaepoiy opmypainiciH, COHOaU-ax, 0aapobly aHMpPONo2eHOIK hakmopiapea
PeaKYUsCHIH AHBIKIMALL AIAMbIH CATLICIbIPMATIBL MANOAy2d MyMKIHOIK Oepeoi.
Ocvunarivua, muMbsIHMeH MONbIPAKIMbIH XUMUILIK KyDAMbIH 3epmme) oCIMOIKmep
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MeH onapObI MIPWITIK enty Opmacsl apaceiHoazbl Kypoeri e3apa spekemmecyol
myciHyee, COHOa-aK, maduu pecypcmapobl NAUOAIAHY MEH KOp2ayOblH mMUimMoi
B0ICmepiH Jcacayaa ManbI30bl Kaoam Oobin madsliaobl.

Kinmmi ce30ep: Thymus, snemenm npoghuri, monvipax-ecimoix, 5Kooicylie,
TMONBIPAK, HCA2OAUTAPObIY SCEPI, KIUMAMNIBIK HCA20AIAPObIH SCepl
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DETERMINATION OF THE ELEMENTAL
PROFILE OF THYMUS SERPYLLUM

This article examines the content of the elemental composition in Thymus
serpyllum and soil samples collected in Bayanaul National Nature Park (Kazakhstan,
Pavilodar region). The chemical composition of the soil directly affects the nutrient
content of thyme. Studying these relationships allows for a better understanding of
ecosystem processes and the adaptation of medicinal plants to various environmental
conditions. Analysis of the chemical composition of thyme can help identify active
compounds that contribute to its therapeutic effects. Understanding the effects of
soil chemistry on plants can help in the development of sustainable farming and
conservation practices. This is especially important in the context of climate change
and ecosystem degradation. Thyme can serve as an indicator of the state of the
ecosystem. Changes in the chemical composition of a plant can indicate changes in
the soil and environment, which makes it a valuable object for monitoring ecosystems.
The study of thyme in various ecosystems allows for a comparative analysis that can
reveal unique adaptation strategies and diversity of species, as well as their response
to anthropogenic factors. Thus, studying the chemical composition of thyme and soil
is an important step towards understanding the complex interactions between plants
and their habitat, as well as developing effective methods for the use and protection
of natural resources.

Keywords.: Thymus, elemental profile, soil-plant, ecosystem, influence of soil
conditions, influence of climatic conditions
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EFFECTIVE PLANT VIRUS MANAGEMENT INTEGRATES
STRATEGIES TO PROTECT AND SUSTAIN CROP HEALTH

Effective plant virus management is paramount for ensuring
sustainable crop production and global food security. This review article
delves into integrated strategies to mitigate the impact of plant viruses on
crops, underscoring the necessity of a multifaceted and comprehensive
approach to virus control. The primary objective of this research is to
synthesize current knowledge on plant virus management, emphasizing
the synergistic application of biological, chemical, and cultural practices.
The core focus of the study involves evaluating the efficacy of these
strategies both individually and in combination to formulate a robust and
holistic management plan. The study underscores the scientific importance
of integrating diverse methodologies, which not only mitigate virus
incidence but also bolster overall crop resilience, yield, and long-term
sustainability. The methodology entails a critical and exhaustive analysis
of existing literature, appraising the outcomes of various virus management
strategies across different crops, regions, and environmental contexts.
Key findings reveal that integrated management approaches, such as
deploying resistant cultivars alongside crop rotation and precision-targeted
pesticide application, markedly diminish virus transmission, severity,
and associated impacts. The research concludes that a holistic strategy
for plant virus management is indispensable for securing long-term crop
health, stability, and productivity. This work significantly contributes to
the field by providing a comprehensive synthesis of effective management
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practices, establishing a solid framework for future research and practical
application. The practical implications lie in the potential to implement
these integrated strategies across diverse agricultural systems, ultimately
fostering more sustainable crop production, enhanced food security, and
reduced economic losses due to plant viruses.

Keywords: Virus Management, Integrated Strategies, Crop Resilience,
Sustainable Agriculture, Virus Control, Monitoring, Plant Immunity,
Biosecurity.

Introduction

Plant viruses represent a profound threat to sustainable agriculture, leading
to substantial economic repercussions. The advent of novel viral diseases is
predominantly driven by global trade, climate fluctuations, and the rapid adaptive
evolution of viruses. Effective disease control strategies encompass immunization
and prophylactic measures to curtail viral spread. The cornerstone of disease
management is the swift and precise identification of the etiological agent.
Diagnostic protocols must be meticulously optimized for accuracy, ensuring
the detection of a broad spectrum of virus variants while discriminating against
outgroup viruses (Rubio et al., 2020). The genetic diversity within virus populations
significantly impacts both diagnosis and disease management; however, there
remains a dearth of information on incorporating genetic diversity into detection
methodologies. Diagnostic and disease control techniques for plant viruses are
evaluated based on their precision, detection thresholds, multiplexing capacity,
quantification, portability, and customizability. High-throughput sequencing
offers expansive and precise virus identification, facilitating multiplex detection,
quantification, and the discovery of emergent viruses. Viral pathogens constitute
a grave challenge to sustainable agriculture, inflicting billions of dollars in losses
annually. The emergence of new diseases, driven by factors such as monoculture
practices with limited genetic diversity, high-density planting, global trade of
plant materials, climate change, and the inherent capacity of viruses to evolve and
adapt, is a significant contributor to the rise of these pathogens. Effective disease
management hinges on either preventing viral entry into plants or enhancing plant
resistance to viral infections through tailored strategies specific to each virus, host,
and environmental context [15, 8].

The escalating issue of insecticide resistance poses a significant threat to
the efficacy of vector control strategies, particularly in the context of malaria
management. The study revealed that the most extensive operational use of
insecticides occurs in malaria control, followed by efforts targeting dengue,
leishmaniasis, and Chagas disease. However, IRS programs have been sluggish in
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detecting pyrethroid resistance, and proactive resistance management through the
use of alternative, unrelated insecticides remains largely inadequate. The heavy
reliance on recently introduced insecticide products raises concerns regarding
product stewardship and effective resistance management (Van den Berg et al.,
2021). To combat insecticide resistance, vector control programs must enhance
coordination in insecticide procurement, strategic planning, implementation,
resistance monitoring, and capacity building, while also exploring alternative
vector control methods. The World Health Organization initiated the Global Vector
Control Response 2017-2030 to strengthen locally adapted and sustainable vector
control efforts. Additionally, the Innovative Vector Control Consortium (IVCC)
was established to address obstacles in the development of new insecticides for
vector control [17].

It delves into the transformative advancements in molecular biology that have
significantly impacted plant disease diagnosis and management. It underscores the
application of serological techniques, isothermal amplification methods, CRISPR-
based innovations, and RNA-based approaches. Additionally, it explores the role
of high-throughput sequencing and RNA interference technologies, including
host-induced gene silencing and spray-induced gene silencing. Despite existing
challenges, these methodologies offer promising avenues for reducing reliance on
pesticides while boosting productivity within sustainable agricultural practices.
(Devi etal., 2024). The review also examines the concept of quasispecies in plant
virology, shedding light on the intricate dynamics within viral populations. In
conclusion, it emphasizes the potential of RNA interference and double-stranded
RNA technologies for effective plant disease management and pest control
Table 1[4, 10, 6, 7, 19].
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Table 1 — Comprehensive Overview of Plant Virus Management

quality, and

significant yield

losses in papaya
and cucurbits.

Host and Crop Disease Causal Vectors Disease Effects Management References
Disease Affected Distribution Agent(s)
Tomato Tomato Worldwide, Tomato Bemisia tabaci Causes severe Management includes Yan et al.
Yellow Leaf especially in yellow leaf (whitefly) stunting, upward the use of resistant (2021)
Curl Virus tropical and curl virus curling of leaves, | tomato cultivars, regular
(TYLCV) subtropical (TYLCV) interveinal insccticide application
regions yellowing, and targeting whitefly vectors,
significantly implementing vector
reduces fruit control measures such as
yield. sticky traps, and exclusion
methods like physical
barriers to protect crops
from whitefly infestation.
Cucumber Cucumber, Worldwide, Cucumber Aphids Symptoms Effective management Mohammed et
Mosaic Tomato, with prevalence mosaic (various species | include mottling, involves the use of virus- al. (2020)
Virus Pepper, etc. in temperate virus including Myzus chlorosis, leaf free seeds, cultivation of
(CMV) regions (CMV) persicae and curling, stunting, resistant varieties, control
Aphis gossypii) | and deformation, of aphid vectors using
leading to insecticides or biological
reduced fruit controls, and removal of
quality and yield. | infected plants to prevent
the spread of the virus.
Potato Virus Potato, Global Potato virus | Myzus persicae PVY causes Management practices Valkonen et al.
Y (PVY) Tobacco distribution, Y (PVY) (green peach mosaic patterns include the use of certified (2020)
particularly aphid) on leaves, leaf virus-free seed potatoes,
in temperate drop, tuber cultivation of resistant
regions necrosis, and potato varieties, control of
significant yield | aphid populations through
loss in affected chemical or biological
crops. ‘means, and crop rotation
to reduce virus persistence
in the field.
Rice Tungro Rice Predominantly Rice tungro Nephotettix Tungro i et
Disease found in South bacilliform | virescens (green disease causes include the use of resistant al. (2020)
and Southeast virus leafhopper) yellow-orange rice varieties, control
Asia (RTBV), discoloration of of leafhopper vectors
Rice tungro leaves, stunted through chemical or
spherical growth, poor biological insecticides,
virus grain filling, and and the adoption of
(RTSV) significant yield cultural practices such as
losses in rice. synchronized planting and
field sanitation to reduce
vector populations.
Barley Barley, Worldwide, Barley Rhopalosiphum BYDV leads Management involves the Stenger et al.
Yellow Wheat particularly yellow padi (bird to yellowing of cultivation of resistant (2017)
Dwarf Virus in temperate dwarf virus cherry-oat leaves, stunting, cultivars, control of
(BYDV) climates (BYDV) aphid), Sitobion | delayed maturity, aphid vectors through the
avenae (grain and reduced yield | application of insecticides
aphid) in cereal crops. or natural predators, and
timely planting to avoid
peak vector activity.
Tomato Tomato, Worldwide, Tomato Thrips (various TSWYV causes Management includes the Pappu et al.
Spotted Pepper, particularly in spotted species necrotic spots on use of resistant varieties, (2019)
Wilt Virus Peanut, etc. warmer climates wilt virus including leaves, wilting, control of thrips vectors
(TSWYV) (TSWV) Frankliniella reduced fruit through insecticides,
occidentalis) yield, and can implementation of vector
lead to plant control measures such as
death in severe | blue sticky traps, and weed
cases. management to reduce
alternative hosts.
Papaya Papaya, Worldwide, with Papaya Aphids PRSV causes Management strategics Tripathi et al.
Ringspot Cucurbits higher incidence ringspot (various species mosaic patterns, include the use of (2022)
Virus (e.g., in tropical virus including Aphis ringspots on resistant papaya varieties,
(PRSV) watermelon, regions (PRSV) gossypii) leaves and fruits, |  control of aphid vectors
cucumber) reduced fruit using insecticides, crop

sanitation practices, and

the roguing (removal) of

infected plants to prevent
virus spread.
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Grapevine Grapevine Worldwide, Grapevine Xiphinema GFLV leads Management involves Bertazzon et
Fanleaf with higher fanleaf virus index to malformed the use of virus-free al. (2017)
Virus prevalence in (GFLV) (nematode) leaves, reduced planting material, control
(GFLV) temperate wine- fruit yield and of nematode vectors
growing regions quality, and through soil fumigation
poor vine vigor, or nematicides, and the
significantly cultivation of resistant
impacting grape rootstocks to minimize
production. virus transmission.
Banana Banana Southeast Asia, Banana Pentalonia BBTV causes Management strategies Kiranmai et al.
Bunchy Pacific Islands, bunchy nigronervosa stunted growth, include the use of virus- (2018)
Top Virus Africa top virus (banana aphid) bunched leaf free planting material,
(BBTV) (BBTV) appearance, and vector control through
significantly the use of insecticides or
reduced fruit natural predators, and the
production, eradication of infected
leading to plants to prevent the
economic spread of the virus.
losses in banana
production.
Tobacco Tobacco, Worldwide, Tobacco Mechanical TMV causes Management includes Reyes et al.
Mosaic Tomato, particularly mosaic transmission mottling, mosaic the use of resistant (2022)
Virus Pepper, etc. in temperate virus (via tools, patterns on varieties, rigorous
(TMV) regions (TMV) hands, or leaves, stunting, sanitation measures such
contaminated and reduced as disinfection of tools
soil) fruit yield, and hands, crop rotation,
with signi and the avoid of
economic impact | contaminated soil or seeds
on affected to minimize the risk of
crops. TMV infection.
Citrus Citrus (e.g., Worldwide, Citrus Toxoptera CTV causes Management involves the Dawson et al.
Tristeza oranges, particularly in tristeza citricida (brown stem pitting, use of tolerant or resistant (2015)
Virus lemons, citrus-growing virus citrus aphid) leaf yellowing, rootstocks, control of
(CTV) grapefruits) regions (CTV) reduced fruit aphid vectors through
size, tree decline, insecticides or biological
and in severe control, and the removal
cases, tree of infected trees to reduce
death, leading to | the spread of CTV in citrus
major economic orchards.
losses in citrus
production.
Materials and Methods

Data on plant virus management were compiled from NCBI, PMD, and
contemporary peer-reviewed literature. Integrated methodologies, including the
deployment of resistant cultivars and the application of cultural practices, were
evaluated for their efficacy in safeguarding and maintaining crop health. The
findings were synthesized to underscore the effectiveness of these strategies in
mitigating virus prevalence and advancing long-term crop sustainability.

Results and Discussion

Van den Berg et al. (2021) highlight the significant challenges in disease
vector control due to reliance on a limited number of insecticide classes and the
growing issue of insecticide resistance. Pyrethroids, which are the predominant
class of insecticides, have seen reduced use in the African Region owing to
extensive resistance. Organochlorines and neonicotinoids rank as the second
most utilized insecticide classes. Many nations have been sluggish in addressing
pyrethroid resistance in malaria vectors, with numerous countries delaying
the transition to non-pyrethroid insecticides for resistance management (IRS).
Proactive resistance management for malaria vectors is generally inadequate, with
notable exceptions in several African nations. Factors contributing to suboptimal
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resistance management include the lack of a cohesive national strategy, insufficient
monitoring systems, and restricted access to a diverse array of insecticides. The
deployment of new insecticide products for IRS must be accompanied by a
comprehensive long-term stewardship plan to maintain insecticide susceptibility
within vector populations [17, 10]. And Cai et al. (2023) describe Tomato leaf curl
New Delhi virus (ToOLCNDV) as an emerging pathogen that poses a significant
threat to Cucurbitaceae crops, resulting in severe yield losses. Initially identified
in China, TOLCNDYV is transmitted by whiteflies and can also be mechanically
inoculated. The virus causes symptoms such as leaf curling, yellow mosaic patterns,
vein swelling, and stunting of the plants. Economic damage from ToLCNDV has
been reported in various crops, including cucurbits, with losses reaching up to
20% in central Spain. Nevertheless, genetic resistance to TOLCNDV has been
identified in several Cucurbitaceae species [3].

1. Exclusion of Pathogens via Crop Quarantine: Trade routes facilitate the
rapid transport of plants and pests, necessitating stringent quarantine regulations
to prevent the introduction of pathogens into new regions. These regulations,
governed by international agreements and national plant protection organizations
(NPPOs), aim to restrict pathogen movement into both novel and limited-
distribution areas. For instance, the EU Plant Health Directive is mandated
across EU member states, while U.S. federal legislation encompasses nationwide
regulations with potential state-specific additions. International phytosanitary
efforts are regulated by organizations such as the WTO-SPS Agreement and
the IPPC under FAO. Quarantine measures adhere to international standards set
by entities like the IPPC and RPPOs, including EPPO in Europe and NAPPO
in North America (Barba, Ilardi, & Pasquini, 2015). These recommendations,
while not legally binding, guide national governments in formulating risk-based
regulations. The EU, for example, enforces pathogen-free standards for imports
from non-EU countries, while specific pathogens like PPV are prohibited due to
their economic impact [2].

2. Exclusion of Pathogens through Crop Certification: Pathogens primarily
spread via infected propagative materials such as rootstocks and buds. To mitigate
this risk and ensure high-quality planting material, various certification frameworks
have been established. Certification involves collaboration among scientific
and technical bodies to guarantee adherence to cultivar type and sanitary status
throughout production stages. Key steps include: selecting high-quality plants,
maintaining pathogen-free nuclear stocks, and producing certified plants under
rigorous conditions. Certification standards are outlined by organizations such
as NAPPO and EPPO, addressing steps for pathogen exclusion and detection
methods, and ensuring that multiplication history is documented [2].
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3. Control of Pathogens by Eradicating Infected Cultivars: Eradication aims
to remove pathogens before they become widespread, applicable to plants, fields,
or regions. Effective eradication requires timely action, including regular surveys
and removal of infected trees. While eradication efforts, such as those targeting
PPV, face challenges, timely intervention is crucial for success [2, 9, 14].

4. Controlling Viral Insect Vectors: A few temperate fruit tree viruses are
vectored by insects, with PPV being notably transmitted by aphids. Controlling
vectors is vital but should be combined with other measures like plant eradication
and certification. Insecticide treatments alone are insufficient, as they do not
prevent transmission by transient vector species (Barba, Ilardi, & Pasquini, 2015).
However, strategies such as preemptive tree removal and the use of mineral oils
can reduce virus spread [2, 9, 14].

5. Elimination of Pathogens from Planting Material: Virus elimination
techniques include thermotherapy, tissue culture, and cryotherapy. Combining
these methods, particularly thermotherapy with shoot-tip grafting or meristem
culture, effectively eradicates viruses. Cryogenic techniques, like vitrification and
encapsulation—dehydration, have shown high eradication rates and are valuable
alternatives when traditional methods fail [2, 9, 14].

6. Selection of Tolerant and/or Resistant Crop Cultivars: Developing virus-
resistant cultivars is crucial for managing plant viruses, especially in perennial
crops. While breeding for resistance is a long-term endeavor fraught with
challenges, some progress has been made. Studies on virus resistance, particularly
for PPV, have identified limited sources of natural resistance. For instance, resistant
germplasm has been used in breeding programs, and molecular analyses have
identified genomic regions associated with resistance [2, 9, 14].

7. Transgenic Approaches to Induce Virus Resistance in Temperate Fruit
Trees: Genetic engineering offers a path to introduce resistance traits through
specific DNA sequences. However, transformation and regeneration in fruit
trees remain challenging, with limited success in commercial genotypes. Early
transgenic strategies involved expressing virus-derived sequences, but resistance
often depended on RNA-mediated mechanisms rather than viral proteins (Barba,
Ilardi, & Pasquini, 2015). For example, the plum cultivar ‘HoneySweet’ displayed
resistance through post-transcriptional gene silencing, showing the complex nature
of transgenic resistance strategies [2, 9, 14].

Kumar et al. (2024) discuss the complexities associated with vector
management in India, focusing on the containment of vector-borne diseases
such as malaria, visceral leishmaniasis, and lymphatic filariasis. Contemporary
control strategies including chemical insecticides, bed nets, and environmental
modifications are increasingly ineffective due to challenges like insecticide
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resistance, outdoor biting behavior, and climatic shifts. Innovative vector
control measures are emerging, such as insecticide-treated nets, neonicotinoids,
clothianidin, and novel formulations. The study underscores the urgent necessity
for enhanced resources and support to foster the development and implementation
of advanced vector control technologies, offering crucial insights for future
research and development endeavors [9]. And in their review, Tatineni and
Hein (2023) discuss the profound impact of plant viruses on global agriculture,
highlighting the significant losses in crop yield and quality. They elucidate
the complexities introduced by emerging viral strains, evolving agricultural
practices, co-infections, and climate change, which challenge effective epidemic
management. The authors emphasize the use of risk-reducing measures such as
exclusion, avoidance, and eradication techniques. They also point out that next-
generation sequencing technologies offer promising avenues for detecting novel
viruses in quarantine samples. While genetic resistance in crops remains a robust
strategy, the long-term efficacy and acceptance of transgenic methods are still
under scrutiny. Additionally, they note the potential of CRISPR/Cas9 technology
for developing virus-resistant, non-GMO crops [16, 6, 7]. And the same time;
Vector-borne diseases (VBDs) such as malaria, dengue, and leishmaniasis inflict
considerable morbidity and mortality across the globe, with a disproportionate
impact on the most impoverished communities. Vector control has proven to
be a more effective strategy than pharmaceuticals or vaccines in mitigating the
transmission of these diseases (Wilson et al., 2020). Nevertheless, the emergence
of insecticide-resistant vectors and the implications of global environmental shifts
underscore the need for sustained investment in evidence-based vector management
strategies [20]. And Countries should foster coordination among their vector
control programs to enhance efficiency, quality, safety, and sustainability. This
can be achieved by sharing information, infrastructure, and human resources. In
some instances, a national-level entity manages all vector-borne diseases, whereas,
in others, distinct programs address malaria, visceral leishmaniasis, and dengue.
Centralization can boost operational efficiency, whereas decentralization can
improve safety and sustainability (Van den Berg, Velayudhan, & Yadav, 2021). It
is imperative to embrace intersectoral collaboration in vector control, particularly
in regions experiencing declining malaria and rising dengue cases. Strengthening
entomological capabilities and standardizing application techniques and safety
measures for personnel are critical. National guidelines and protocols play a crucial
role in maintaining continuity of entomological expertise and resources at both
the national and district levels [18].

97



TopaiireipoB ynuBepeutetinin Xabapusicel, ISSN 2710-3544  Xumus-6uonoeusnvix cepuscor. Ne 2. 2024

Types of Plant Pathogens

Plant pathogens are classified into three categories based on their energy
acquisition methods: necrotrophs, hemibiotrophs, and biotrophs. These
classifications influence plant responses to pathogens.

1 Biotrophic Pathogens: Biotrophic pathogens derive nourishment from living
host cells using complex mechanisms. Some, like Uromyces fabae and Blumeria
(Erysiphe) graminis, are obligate biotrophs that cannot grow on artificial media.
Non-obligate biotrophs can grow on artificial media and only damage host cells.
Biotrophs form haustoria that penetrate host cell walls but not plasma membranes,
with nutrient exchange occurring at the perihaustorial membrane. Pathogens like
Ustilago maydis and Cladosporium fulvum do not form haustoria, and nutrient
exchange happens via the apoplast.

2 Necrotrophic Pathogens: Necrotrophic pathogens are opportunistic,
unspecialized pathogens that kill hosts quickly and feed on their remains. They
do not form haustoria and enter plants through openings or wounds, secreting
lytic enzymes and phytotoxins. Examples include Cochliobolus (corn leaf blight),
Alternaria (early blight of potato), and Botrytis (grey mold). Necrotrophic
pathogens primarily infect young, weak plants and can be grown on artificial media.
Plant immunity against these pathogens involves phytohormones, pathogenesis
proteins, and secondary metabolites. Despite some resistance, necrotrophic fungi
like Fusarium and Rhizoctonia can cause significant crop loss.

3 Hemibiotrophic Pathogens: Hemibiotrophic pathogens exhibit
characteristics of both biotrophs and necrotrophs, transitioning from a biotrophic
phase to a necrotrophic phase. This transition involves suppressing the host’s
immune response, leading to extensive damage and death. Examples include fungi
such as Magnaporthe grisea, Phytophthora, Pythium, Fusarium, Colletotrichum,
and Venturia, and the bacterium Pseudomonas syringae [14].
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Figure 1 — A brief overview of vector control history includes the following
terms: CL (cutaneous leishmaniasis), DDT (dichlorodiphenyltrichloroetha
ne), GMEP (Global Malaria Eradication Programme), HAT (human African
trypanosomiasis), IRS (indoor residual spraying), ITN (insecticide-treated bed
net), VBD (vector-borne disease), and VL (visceral leishmaniasis) [20].
https://doi.org/10.1371/journal.pntd.0007831.g001
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Moya-Ruiz et al. (2023) delve into the prevalence and spatial distribution
of aphid-borne viruses affecting cucurbits in Spain, underscoring the imperative
for robust pest and disease management strategies. Aphids and whiteflies
present substantial threats to vegetable crops, inflicting considerable damage and
serving as vectors for a variety of plant viral diseases. The inadequacy of current
control measures, as highlighted by Moya-Ruiz et al. (2023), underscores the
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necessity for comprehensive surveillance programs and a deep understanding
of virus epidemiology to ensure sustainable food production. The study offers
crucial epidemiological insights, including the symptomatic manifestations
of virus-infected plants, and highlights the pressing need for further research
and the development of innovative approaches to combat aphid pests and
their associated viral pathogens. A nuanced understanding of the intricate
epidemiology of cucurbit viral diseases will enhance the efficacy of management
strategies targeting these pests and the viruses they transmit in agricultural
settings [11, 1]. And Machine learning is increasingly employed to elucidate
plant virus pathogenesis, particularly in the context of extensive big data. This
approach aids in formulating effective management strategies and comprehending
host-virus dynamics (Ghosh, Chakraborty, Kodamana, & Chakraborty, 2022).
Machine learning techniques are capable of deciphering patterns in virus evolution
and devising control measures. Conventional statistical data analysis methods are
being supplanted by advanced machine learning and deep learning technologies.
Both supervised and unsupervised learning methodologies hold significant
promise in biological research, with supervised learning emphasizing labeling and
classification [5, 12, 13].

Conclusion

In conclusion, the consideration of plant viruses therefore plays a crucial role
in ensuring plant health and safeguarding productivity in agriculture. This review
has provided a list of various strategies that when combined presents a holistic
and complex approach to managing plant viruses. The effectiveness of these
strategies is based on their ability to address different aspects of the viral spread
throughout the human body, including preventive measures, diagnostic procedures
at the initial stages of the viral infection, and various types of intervention.
The evidence supports the belief that an integrated pest management strategy,
involving genetic engineering, bio-control, cultural and chemical, offers the best
safeguard to protect plants from viruses. The effectiveness of these integrated
strategies is well supported by modern literature, which emphasizes the constant
need for evolution and new developments due to the emergence of new viruses.
It underlines the importance of cooperation between researchers, agronomists,
and policymakers in the elaboration of such approaches. Scientific research in the
area has improved the understanding of viruses, especially in virology and plant
pathology, thus driving progress in virus control measures. While the understanding
of the interaction between viruses and their host increases, further work should
be devoted to increasing the efficiency of these approaches and discovering fresh
approaches to viral control, including gene editing and sustainable agriculture.
In other words, crop management cannot be based solely on one or the other

100

Becruuk Topaiireipos yuusepcutera, ISSN 2710-3544 Cepust Xumuko-ouonoeuyecxas. Ne 2. 2024

but rather a combination of all the presented approaches to ensure sustainable
management of crop diseases and pests. By reducing the effects of plant viruses
at source and strengthening the systems that support agriculture in a world of
evolving environmental conditions, this strategy pays off in the long run. The
research supports this hypothesis, affirming that the practice of managing plant
virus diseases is exiting and progressive field that holds great potentiality to
increase food security in the future.

Highlight

- Integrated Approach: Effective plant virus management requires the
integration of multiple strategies to achieve comprehensive protection and
sustainability.

- Resistant Cultivars: The use of genetically resistant plant varieties is a
fundamental strategy for reducing virus incidence and enhancing crop resilience.

- Cultural Practices: Implementing cultural practices, such as crop rotation
and sanitation, plays a crucial role in minimizing virus transmission and
maintaining soil health.

- Chemical Controls: The judicious application of chemical treatments,
including antiviral agents and pesticides, complements other management
strategies and helps control virus spread.

- Monitoring and Surveillance: Regular monitoring and surveillance are
essential for early detection and management of virus outbreaks, ensuring timely
interventions.

- Education and Training: Educating farmers and stakeholders about virus
management techniques and best practices enhances the adoption and effectiveness
of integrated strategies.

- Sustainability: The integration of these strategies contributes to long-term
sustainability by reducing reliance on single-method approaches and promoting
overall crop health.

- Research and Innovation: Ongoing research and technological
advancements are critical for developing new management techniques and
improving existing ones.

- Economic Impact: Effective virus management strategies help reduce crop
losses and improve yield, thus positively impacting the agricultural economy.

-Global Relevance: The principles of integrated plant virus management
are applicable across different regions and cropping systems, highlighting their
universal significance in global agriculture.
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a0ebuemmepOi ColHU dHCOHe MObIK mandayosl maian emeoi. Hezizei
KOPbIMbIHOBLIAP AYbICNALbL e2iCner Kamap moe3imoi copmmapobl KOL0aHy
JHCOHE HAKMbI MAKCAMMmMbl necmuyuomepoi KOJLOAHY CUAKMbl KeueHOl
backapy meocinoepi upycmuly OepiiyiH, ayblpiblablH JHCOHE CO2aH
batiianvicmol ocepaepoi aumapiviKmail memeHoememinin Kepcemeoi.
3epmmey ocimoixmepoiy supycmapuii backapyosly mymac Cmpameusicol
Y3aK Mep3imMOi 6CIMOIK OEHCAYIbI2bIH, MYPAKMbLIbIZLIH HCOHE OHIMOLNIIH
KAMMAMAacyl3 emy YWin Kaxcem 0e2er Kopblmulhoviea keaeoi. by scymoic
muimoi backapy moxcipubeciniy KeuweHOI CUHme3iH KaMmamacsl3 emy,
bonawak 3epmmeynep MeH NPAKMUKANLIK KOIOAHY yuwlin Oepik neeis
KYpY apkblivl canidaza aumapiavlkmail yiec Kocaowsl. IIpakmuxanvy
canoapvl dpmypii aybliapyaublisblk xcyliesiepinoe ocvl OIpikmipineen
cmpame2uanapobl dicy3eze acblpy oneyeminoe AHcamulp, Caiibln Keneenoe,
OCIMOIK APy aUbIIbIZbIHbIY MYPAKMbLIbIZbIH APMMbIPYed, a3blK-myJiK
Kayincizoiein apmmolpy2a dcoHe 6CiMOIK 8UpPYCmMapbiHaH OONAMbIH
9KOHOMUKATBIK Ubl2bIHOApObl A3aumyaa MyMKIHOIK bepeoi.

Kinmmi ce30ep: supycmapmen kypecy, bipikmipineen cmpame2usnap,
oakplioapaa mosiMoinix, mypakmol ayblil WUaApyaublLiblebl, BUPYCMapMeH
Kypec, MOHUMOPUHe, 6CIMOIKmMepOiy UMMYHUmMemi, OUOKayincizoix.
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Ocimoix supycvin muimdi 6ackapy ecimOiK wapyaulblivbl2blHblY
mypakmul OHIMIH dcoHe dHcahanOblK a3vlK-mynik Kayincizoieiu
KamMmamacols emy YuwiH Maywizovl 6oavin mabuviiadvl. Byn wony
MAKanacel 6CiMOiK 6UPYCMapulHul OaKbLIOAPad dCEPIiH HCeHII0emy YUlin
Oipikmipineen cmpamecusnaposl 3epmmelioi, supycmaposl daKwiiayead
KON KblpJibl HCOHe KeuleHOl mociloiy Kaxcemminiein kopcemeoi. Byn
sepmmeyoiy Hezizei mMaKcamvl OUONOSUANBIK, XUMUSIBIK HCOHE MOIOEHU
madcipubenepoi cunepeemuKaivblk Koaioanyovl baca Kepceme Omulpbin,
ecimMOiK gupycmapuii backapy 6otblHua a2blmodzbl OiliMOI cunmesoey

bonvin mabwiiadsl. 3epmmeyOiy Heizei Oazbimbl CeHIMOI HCOHEe MYymac 3®OEKTUBHOE YIIPABJIEHUE BUPYCAMM PACTEHUI

backapy scocnapvin Kypy yWliH ocbl cmpameusiapobly muimMoiniiein
JiceKe dicoHe Oipikmipin bazanayovl Kammuowsl. 3epmmey opmypii
aoicmemenepoi OIpIKmMipyOiH 2blLibiMU MAKbBI30bLIbI2LIH aman emeoi,
onap upycmuly Mapanybli d3aumuln KaHa KOUMAl, COHbIMEH Kamap
JHcannvl 0aKbLIOAPOLIH MO3IMOLNI2IH, OHIMOINIZIH HCOoHe Y3aK Mep3imMOi
MypaKkmoliblabli apmmulpaosl. Qoicmeme spmypii 0aKblLIOap, AUMaKmap
JICOHe Kopulaean opma KoOHmekcmmepi 00tblHua 9pmypii 6upycmapobl
backapy cmpame2usniapbiibly Homudiceaepin bazanai omeipsin, oap
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HUHTET'PUPYET CTPATEI'MU 3AIIUTHI U COXPAHEHUSA
3JIOPOBbSI CEJIbCKOXO3SIMCTBEHHBIX KYJIBTYP

Dppexmuenoe ynpasienue supycamu pacmeHnull umeem
Klouegoe sHauenue 0asi obecneyenus yYCmouuue020 npou3eo0cmed
CeNbCKOXO3ANUCMEEHHBIX KYIbMYP U 2100aNbHOU NPOO06OIbCINEEHHOU
besonacrocmu. Ima 0030pHas CMAMbsL ROZPYICAEMCL 8 UHIMESPUPOBAHHbIE
cmpame2uu CMAYEHUs 030€lUCmEUs. GUPYCO8 PACMENUN HA YPOoduCall,
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NnoO0YepKUBAS: HEODXOOUMOCHL MHO20ZPAHHO2O U KOMIIEKCHO20 N00X00d
K KOHmponio Hao eupycamu. OCHO8HAS Yenb OAHHO20 UCCAEO08AHIUSL
— CUHMEe3UPOBAMb COBPEMEHHble 3HAHUL O YNPABIEHUU SUPYCAMU
pacmenuil, aKyYeHmMupys 6HUMAHUE HA CUHEP2eMU4ecKom NPUMeHeHUU
OUONO2UYECKUX, XUMUYECKUX U KYIbIYPHBIX Memo008. OCHO8HOe 6HUMAHUe
8 UCCIe008aHUL YOeTAEMC s OYeHKe IPDEeKMUGHOCMU IMux cmpamezuti
Kak no omoenbHoCmu, max u 8 KOMOuHayuuy 071 paspabomri HAOeHCHO20
U yerocmHoeo niama ynpasienus. Hccnedoganue nooueprusaem
HAYUHYIO 8ANCHOCTb UHINESPAYUY PA3TUYHBIX MEMOOUK, KOMOopbvle He
MONLKO YMEHbUAm 3a601e64eMOCHb UPYCAMU, HO U YKPENIAom
00WYI0 YCMOTMUBOCNb, YPOHCAUHOCMY U O0ICOCPOYHYIO YCHIOUYUBOCT
CebCKOX03AUCMBEHHBIX KyAbmyp. Memoodonocus exnouaem 6 cebds
KPpUMUu4eckutl 1 uCHepnvleaiowull HaIu3 Cywecmsyowell 1umepamypbl,
OYEHKY Pe3VIbImamos pasiuiHblx Cmpamezutl YnpasieHus eupycamu Ha
PA3HBIX KYIbMYPAX, 8 PA3TUYHBIX PECUOHAX U IKOTOSUUECKUX KOHMEKCMAX.
OcHogHble pe3ynbmanivl HOKA3bI8aiom, Yno UHMeZpupo8antvle NOOX00bl K
VAPABReHuo, maKue Kax UCnoab308anue YCmouuusbix COpnos 6 COUemaHuiL
¢ ce80060POMOM U YEeNeHANPABGIEHHbIM NPUMEHEHUEeM NeCmUuyudos,
SHAUUMENbHO YMEHbUWAM nepeoady eupycos, ux msicecms u
conymcmsyouue nociedcmeust. B ucciedosanuu 0enaemes 6b1600 0 MoM,
UMo YeroCmHas cmpamezus YnpasieHus 6Upycami pacmenuil A61sAemcs
He3amMeHUMOl 0711 0becneyeHUst 00120CPOUHO20 300P08bsl, CIMAOUTLHOCIIU
U NPOOYKMUBHOCIU CeNbCKOXO03AUCMBEHHbIX KyAbmyp. Dma paboma
SHAYUMENbHO BHOCUM BKAAO 6 00AACHb, NPe0OCmAaBAs 8CECMOPOHHULL
CUHME3 IPHEKMUBHBIX MEMOO08 YNPAGTEHUS U YCMAHABIUBAS NPOUHVIO
OCHO8Y 071 0YOYWUX UCCLe008AHUN U NPAKMULECKO20 NPUMEHEHUS..
Ipaxmuueckue nocredcmsus 3aKI0OUAMC 8 NOMEHYUaLe pearu3ayuu
IMUX UHMESPUPOBAHHBIX CINPAMESUll 8 PA3TUYHBIX ASPAPHBIX CUCTEMAX,
umo 8 KOHeuHoOM umoze OyOem cnocodocmeosams Oojee YCmouyugomy
nPOU3BOOCMEY CEAbCKOXO3AUCMEEHHBIX KYIbMYpP, YAYUUEHUIO
NPOO0BOILCMEEHHOU DE30NACHOCTU U CHUNCEHUIO SKOHOMUUECKUX NOMePb
U3-3a 8UPYCO8 PACMEHUl.

Knrouesvle cnosa: 6opvba ¢ eupycamu, KOMIIEKCHble CIMpameuu,
VCMOUNUBOCb CeNbCKOXO3AUCMBEHHBIX KVIbMYP, YCMOUUUBOe CeNbCKOe
xo3a1icmeo, 6opvba ¢ 8UPYcamu, MOHUMOPUHS, UMMYHUMEN pacmeHuil,
ouosawuma.
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MOJINMMOP®U3M N'EHOB CSN3, LEP, LALBA, BJIUSIHUE
HA NMPO4YKTUBHOCTb U BOCITIPON3BOA4CTBO
MOJIOYHbIX KOPOB

B uccnedosanuu uzyuen norumopghusm eenoe CSN3, LEP u LALBA
U UX C6A3b C MOIOYHOU NPOOYKMUBHOCMBIO U 60CHPOU3B0OUMETbHBIMU
CNoOCcoOOHOCMAMU KOPO8 KPACHOU CMeEnHou nopoosl, pazeoo0UMblX 6
cmennotl 30ne Cubupu. Yemanosnenvr uacmomsi 2cenomunos: CSN3AA
(41,0 %), CSN3® (44,0 %), CSN3%8 (15,0 %); LEPC (31,0 %), LEPT
(45,0 %), LEP™ (24,0 %); LALBA** (39,0 %), LALBA** (50,0 %), LALBA®®
(11,0 %). I'ennoe pasnosecue ne napyuieno (x2 = 0,308—0,930). I'enomun
LEPTT accoyuuposan ¢ nNOBbIUEHHBIM COOEPHCAHUEM HCUPA 8 MOTOKe
6 nepesoti aakmayuu (Ha 0,06-0,07 %) u 6enxa 6o emopoii (na 0,11 %),
a makaice cokpaujenuem cepguc-nepuooa Ha 34,7 Oua no cpagnenuro ¢
LEPCC. I'enomun LALBA* 06ycnosun yeenuuenue yoos 6 nepeoil 1akmayuu
Ha 624,5 ke, a maxoice nogvlwenue cooepacanus oeaxa va 0,06 %. Ilpu
amom y kopos ¢ LALBA* nabmodanoce crudicenue cooepiucanusi scupa
6 mpemoetl nakmayuu na 0,07 %. Buisgnennvle Koppeasyuu 2eHomunos
¢ NPOOYKMUBHBIMU NPUSHAKAMU NOOMEEPHCOAIOM UX 3HAUeHUe 0.
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cenexyuu. Pezyismamol mpedyrom oanvHeliuiell nposepKu Ha paculupeHHol
gblOOpKe, OOHAKO NpedCmasiaim NOMEeHYUALbHYI0 YEeHHOCMb OIS
COBEPUIEHCMBOBAHUS NIIEMEHHOU PADOMbL.

Kniouesvie cnosa: kpacnas cmennas nopooa, 2eH, 2eHOmun, Yoo,
80CNPOU3600UMENbHBIE CNOCODHOCHIU.

Brenenne

KpacHas cremnast mopoga 3aHHMAET Majylo JIOJNIO CPEIN POCCHHCKHUX
MOJIOYHBIX MOPOJ. YUHCIEHHOCTh cocTaBisieT 58,25 ThIC., UTO COOTBETCTBYET
KPUTHYECKOMY COCTOSIHHIO, TpeOylomemy oxpaHHoro crtartyca [1; 2; 3].
BaxHbIM HampaBieHHEM SBISIETCS M3YUYEHHE €€ TeHETHUECKHX O0COOCHHOCTEH
U MIPOAYKTUBHOTO MOTEHIMaNa. B padore paccmarpuBarores reasl CSN3, LEP,
LALBA xax MapKepbl MOJIOYHOU MPOJYKTUBHOCTH.

I'en CSN3 accoumupoBaH ¢ TEXHOJOTHMYECKUMH CBOMCTBAMHU MOJIOKA,
BKJTFOUAs CHIPONPUToiHOCTh. Hanpumep, y kopoB ¢ reHoturiom CSN3BB uépro-
nECTPOi MOPOABI BBIXOJ TBOpora Beiie Ha 6,1-8,8 % [4]. ¥V cummenranos
renorunbl CSN3 u CSN348 cBsi3aHbI ¢ BBICOKUM yIOEM U KUPHOCTHIO MOJIOKA,
a CSN3%B— ¢ 6enkoBbIM cocTtaBoM [5; 6]. B HekoTophix uccnenoBanusax CSN3E
JIEMOHCTPHPOBAI IPEUMYIIECTBO 110 yo010 [7; 8].

I'er LEP ydacTByeT B JTUIHIHOM OOMEHE W dHEpreThdeckoMm Oamance. Y
KOPOB YEPHO-TIECTPOI OO IbI FeHOTHIT LEPC CBSI3aH C ITOBBILICHHON JKUPHOCTHIO
mostoka [9—11].

benox naktoanb0yMuH, Koaupyemblii renom LALP) Taxxke BiausieT Ha
MpOAYKTUBHOCTE. ['enorumn LALBA cBsI3pIBAIOT C OEIKOBOMOJIOYHOCTRIO, TOT/Ia
kak LALBA"® u LALBA®? — ¢ 6onee BoicokuM yoeM (473—660 kr), cojiepkaHueM
xupa (15,2-24,6 xr) u 6emka [12; 13].

CoBpeMEeHHBIE HMCCIEJOBAHUS MOKAa3bIBAIOT, YTO MCHOJIb30BaHUE
KOMITJIEKCHBIX TEHOTHIIOB JIaT JIyUIlINe PE3yJIbTATHI 10 CPABHEHHUIO C aHATU30M
OT/ICJIBHBIX MapKepoB [ 14], 9To 0COOCHHO aKTyanbHO JUTs ONTHMH3AIMH CEJICKIINT
1 COXPAHEHUS TTOPOJIBI.

[lens HaMIET0 MCCIIEIOBAHMS 3aKJII0YAIACH B OTPE/ICNICHUHN MOInMopdr3Ma
reHoB CSN3, LEP, LALBA, BbIsIBIEHUS CBA3M MEXIY T'€HOTHUIIAMH 3THUX T'€HOB
1 TIPU3HAKaMH MOJIOYHOM MPOIYKTUBHOCTH, a TaK)K€ BOCTIPOM3BOANTEIILHBIMU
CBOMCTBaMH KOPOB KPACHOM CTEMHOM MOPOBL.

Marepuajbl 1 METOABI

HccnenoBanus mpoBeneHB Ha BEIOOpke w3 100 kKopoB KpacHOIt
CTEITHOM MOPOJIBI B XO35HCTBE, PACIOJIOKEHHOM B CTEHMHOM 3aCyNIITNBOMN
3oHe Cubupu. MojekynIpHO-TeHETHYECKHI aHaimu3 OBl MpoBenEH B
nabopatopun omotexHonoruit CutoHUITTIK COHIIA PAH ¢ ncnoip3oBaHueM
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anmpobupoBaHHBIX MeTonuk [15]. I'emomuyro JIHK Bwimensnum u3 KpoBH ¢
HCIOJIb30BaHNEM Habopa SKCTPAKIMU W3 KIMHUYECKOTO MaTepuana «AMIUHN
[paiim JHK-cop6-B» mo mponucu mi3roroButens OO0 «Hexctbuo»
(. Mockga). AMmmndukanuio mposoamian B ammutudukarope C1000 «BioRady.
WnenTnukannio TeHOTHIIOB ONpeessuIn anekTpodopesom B 3 % arapozHoMm
resie B Y®-cBeTe ¢ UCNONb30BAaHUEM I'elIbJI0KyMEHTHpYOLIEH cucteMbl E-Box-
CX5.TS-20.M. I'ennoe paBHOBecue (¥2) pacCUUTHIBAIU, UCIIONB3YS (HOPMYITY
Xapau-BaitaOepra. Onpenenenue nomysiiuOHHO-TEHETHYECKUX MapaMeTpoB
BBINOJIHEHO B COOTBETCTBUH C peKOMEHIanusIMH [15].

[Tpu ananmu3e MOJOYHOW MPOAYKTUBHOCTH M BOCIPOU3BOIUTEIBHOMN
CIIOCOOHOCTH HCIIOJIB30BAIHCH JAHHBIE U3 TIEPBUIHOTO 300TEXHUYECKOTO YUETa.
KauecTBeHHBII cocTaB MOJIOKaA onpenersuii Ha mpudope «Jlakrockan CIDy».

O6paboTka JaHHBIX MPOBOAHUIACH C HCHOJBb30BaHUEM (GOPMYI
OGromMeTpHuecKoro aHaiausa B nmporpamme Excel.

Pe3yabTaTsl U 00cyK1eHue

KpacHast crenHast mopoaa xapakTepH3yeTcsl JOBOJIBHO BBICOKOW 4acTOTOH
renotuna CSN3%2 (15 %) u npaktiyecku ognHakoBoi yacroroit CSN34 u CSN348
reHoTrnoB — 41,0 1 44,0 % coorBeTcTBeHHO. CXOHBIE PE3YIHTATHI OITYUYEHBI TPH
HCCIIeIOBaHUU KPacHOH cTermHol mopo el Kazaxcrana [16], Tae Ha 10Jr0 reHOTHIIa
CSN3%® npuxoaurcst 16,7 %, yacrora renorunioB CSN34 u CSN3“8 cocraBnsier
34,2 u 48,5 %. XKenatenbHbI, ¢ TOUKH 3pEHUS] CHIPONPUTOHOCTH, TEHOTUI
CSN3BB B npyrux mopojax BCTpedaeTcs 3HaunTeIbHO HIDKe. [1o manubeM [5; 6],
B CHMMEHTAIBCKOH opoze FOkHoro Ypaia ero BCTpedaeMocTh COCTABIISIET BCETO
6,8 %, Ha TAKOM K€ YPOBHE YacTOTa ATOTO FEHOTHUIIA BBISIBIICHA Y XOJIMOTOPCKOM
mopozp! Tatapcranckoro tumna [17]. Camast HU3Kas BCTPE4aeMOCTh T€HOTHIIA
CSN3% (3,3-4,7 %) y xopoB 4épHo-niéctpoit moposl [17-19].

Tabmuma 1 — Yacrora amneneit u renotunioB CSN3, LEP, LALBA B xpacHoM
ctenHoi opoze, (n=100)

T'enotnn YacroTta reHOTHITA Yacrora amrens )
HaGmomaemast | OxumaeMast Annenb Hab6mromaemas X
CSVAA 41,0+4,92 39,7+4,89 CSN34 0,63+0,03
CSN348 44,0+4,96 46,6+4,98 0,308
CSN**B 15,043,57 13,7+3,43 CSN3* 0,37+0,03
LE™C 31,0+4,62 28,6+4,51 LEPC 0,54+0,04
LE™T 45,0+4,97 49,8+4,99 0,930
LEP'T 24,0+4,27 21,6+4,12 LEP" 0,46=0,04
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LALB*A 39,0+4,88 41,0+4,92 LALBA* 0,64+0,03
LALBA“B 50,045,00 46,1+4,98 0,706
LALB"B 11,0+3,13 13,06336 | LALBA® 0,36+0,03

B rene LEP BwisBIeHO ABa ajeis ¢ yactoramu: LEPC — 0,54 u LEPT
— 0,46. Yacrotsl regorurnos cocrasunu: LEPCC — 31,0 %, LEPT — 45,0 %,
LEP™ — 24,0 %. JlaHHble CXOHBI ¢ PE3yJIbTATAMH 10 TOJIITHHCKOW MOPOJIEe
[20], tae cootHomienue amiesnei cocrapiset 0,43 u 0,57, a renorunos — LEP
S LEPCT : LEP™ —32,5: 49,1 : 18,4 %. I1o06HbBIe pe3yabTaThl MOTYUYCHBI TSI
TOJIIITHHU3UPOBAHHOTO Y€pHO-TIECTPOro ckota CBepuToBCKOi obmactu: LEP
—31,2 %, LEPT— 47,3 %, LEP™ — 21,5 % [20; 21].

I'en LALBA mnpexacrasnen amnensmu LALB* (0,64) u LALB*" (0,36).
T'omosurotsl mo LALB** coctasisttor 39,0 %, rerepo3urotsi — 50,0 %, TOMO3UTOTHI
o LALBY —11,0 %. Toxumopdusm rena LALBA y KpacHO#H CTEMHON MOPOIBI
COOTBETCTBYET JaHHBIM 110 YEPHO-NIECTPO-TOIITHHCKUM KopoBam: LALBA —
50,6 %, LALBA"*® — 39,9 %, LALBABB — 9,5 % [13]. B apyrux uccieq0BaHusIx
LALBA®® we BoisiBnen, a LALBA* nocturaet 60,1 % [22]. 'eHHOE paBHOBECHE B
ctane cobdmromaercst (%2 = 0,308-0,930).

AHanu3 npoAyKTUBHOCTH TO reHotunam CSN3 He BBISIBUI SBHBIX
npuoputetoB. OHAKO BO BTOPOH aktanuu yaoi y CSN344 e Ha 330 kr [6].
VY TOMITHHCKOM TOpO Ikl oJiee MpoayKTHBHBIM cuntaetcs CSN3ZE[23].

Tabmnwuna 2 — [IpoaykTuBHOCTE KOPOB 3a 305 mHE# laKTaluu ¢ y4éTOM FeHOTHIIOB
rea CSN3

Ilokasarens Teromum
CSN3 CSN348 CSN3%8
IlepBas nakranus
n 38 43 13
Vo, kr 4978,8+126,1 5194,6+175,0 5243,9+£310,7
Kup, % 4,32+0,02 4,33+0,02 4,36+0,05
benok, % 3,35+0,03 3,35+0,03 3,33+0,06
Bropas nakranus
n 33 33 11
Y noii, kr 5846,8+166,1 5716,1+180,2 5511,5+166,9
Kup, % 4,38+0,02 4,39+0,02 4,33+0,04
Benok, % 3,48+0,02 3,42+0,03 3,43+0,04
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TpCTLﬂ JlaKTaluys U crapuie

I 43 49 15
Vnoi, kr 6434,0+230,6 6520,4+161,2 6298,7+306,3
Kup, % 4,41+0,02 4,40+0,02 4,42+0,04
Benok, % 3,50+0,02 3,50+0,02 3,51+0,04

[Ipu ananu3e ynoeB KOpPOB C pa3HbIMHU TeHOTHNAMH LEP He BBISBICHO
MIPEeBOCXOACTBA MO BCEM YUTEHHBIM JAKTAL[USAM, XOTS PAa3NIUUUs JJOCTUTAIOT
6onee 500 kr, HampUMep, MO BTOPOH JaKTaluu Mexay reHotunamu LEP™ u
LEPCT (tabnuua 3). Cneqyer OTMETHTh, UTO TpH aHaiu3e CBsi3u reHa LEP c
0OMIILHOMOJIOYHOCTBIO B psiJie MCCIIEOBAaHNH JOCTOBEPHBIX PA3IMYUN TAKKe HEe
BbIsiBNieHO [20; 11].

B To xe Bpems B mepBOH JaKTallMU COJAEp’KAHUE KHpPa B MOJOKE Y
KUBOTHEIX ¢ TeHoturnoM LEP™ sprme ma 0,06 % u 0,07 %, uem ¢ LEPCC u
LEPT cootBercTBeHHO (p<0,05). Taxxe y KopoB ¢ reHotunoM LEP™ Bo BTopoi
JIAKTaIH OTMEYEHO OoJiee BBICOKOe cozieprkanue Oenka B Mostoke Ha 0,11 %, rmo
CpaBHEHHUIO ¢ reTeposuroramu 3Toro reta (p<0,01). OnHako B Ipyrux JaKTausx
KaK IO JKUPY, TaK ¥ 110 OEJIKY BBISIBICHHAS 3aBUCHMOCTh HE ITOITBEP/IMIIACE.

Ta6smna 3 — [IpogykTHBHOCTE KOPOB 32 305 HEH JIaKTaliK ¢ Y4ETOM FreHOTUTIOB
LEP

ITokazarens T'enorun
LEP LEPT LE™T
ITepBas nakranus
n 28 42 24
VY noii, kr 5107,5+186,8 5008,8+160,1 5306,5+199,8
Kup, % 4,32+0,02 4,31+0,02 4,38+0,02
benox, % 3,33+0,04 3,33+0,03 3,41+0,03
Bropast nakrarus
n 22 35 20
Ynoi, kr 5619,9+157,3 5598,2+159,4 6126,4+233,9
Kup, % 4,36+0,03 4,38+0,02 4,394+0,03
Benox, % 3,44+0,03 3,41+0,03 3,52+0,03
TpeThst TaKkTaIys U cTapIie
I 34 56 17
Ynoi, xr 6423,1+214,1 6406,8+179,4 6675,1+309,1
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Kup, % 4,41+0,02 4,40+0,02 4,42+0,02
benok, % 3,52+0,02 3,48+0,02 3,52+0,03

B uccnenoBanusx mno cessu reia LALBA ¢ MOJIOYHOHN NMPOAYKTUBHOCTBIO
KOPOB YCTaHOBJICHO, YTO KOPOBBI ¢ TeHOTHIIOM LALBA* numeroT 60s1ee BBICOKHIA
Y10 IO epBOii JJaKTaluK Ha 624,5 KT, 10 CPaBHEHUIO C YKUBOTHBIMH C TEHOTHIIOM
LALBA®? (p<0,05) (tabnuma 4). OgHako, B MOCIEAYIONIMX JAKTAIUAX dTa
3aBHCHMOCTh HE MOJTBepanIack. KpoMe Toro, KopoBsl ¢ reHoTHnoM LALBA
OTJIMYAIOTCS MOBBIMICHHBIM coziepxkanueM Oenka Ha 0,06 % (mepBast JaKTaIs)
U TIOHKEHHBIM coJiep:kaHueM >kupa B Mojioke Ha 0,07 % (TpeThs akTaius) 1o
CPaBHEHUIO C )KUBOTHBIMH ¢ TeHOTUIIOM LALBA*® u LALBA®® cooTBETCTBEHHO
(p <0,05).

Tabmnuma 4 — [IpoaykTUBHOCTE KOPOB 3a 305 nHeil TakTaluu B 3aBUCHMOCTH OT
HOCHTEJIbCTBA FeHOoTHMNa 1o reny LALBA

[Toxa3zareinb Petorin
LALBAM LALBA"E LALBA®®
ITepBas nakraus
i 37 47 10
VY noit, kxr 5300,9+207,8 5060,4+118,5 4676,4+172,6
Kup, % 4,35+0,03 4,32+0,02 4,34+0,04
Benoxk, % 3,40+0,03 3,31+0,02 3,3440,06
Bropas nakrarus
I 26 42 9
VY noit, kxr 5737,3+221,4 5754,8+130,6 5705,3+303,30
Kup, % 4,38+0,03 4,39+0,02 4,33+0,03
Benox, % 3,44+0,04 3,46+0,02 3,41+0,06
TpeThst TaKkTaIys U cTapIie
n 38 56 13
VY noii, kr 6237,3+213,2 6494,1+158,3 6919,8+451,0
Kup, % 4,38+0,02 4,42+0,01 4,45+0,02
Benoxk, % 3,47+0,03 3,51+0,02 3,54+0,03

B uccnenoBanusx 4€pHo-nécTpoi, CHAMMEHTAIBCKON, XOIMOTOPCKOMH,
mBUNKOW mopoy [12] moka3zana ciabas CBsi3b WIM €€ OTCYTCTBHE BO BCEX
M3y4YEeHHBIX IOpOJIax, 3a uckitoueHneM M/J1b, conep>kanne KOToporo ObLIO BhIIIIE
TaKKe y KOPOB ¢ reHoTunom LALBAM
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B 10 xe Bpemst 1o paHHBIM [13] MoTy4eHHBIX Ha MEPBOTENKAX, TOKA3AHO,
4TO KOPOBBI ¢ reHoTunamu LALBA® u LALBA®? umenu Gosee BLICOKHH Y101 Ha
473-660 kr, 0 CPAaBHEHHUIO CO CBEPCTHUIIAMH C TeHOTUIIOM LALBA™, a taxxke
MIPEBOCXO/IMIIN €r0 10 KaYEeCTBEHHBIM IOKA3aTeIsIM MOJIOKA ¥ MHTEHCUBHOCTH
MOJIOKOOT/Ia4uH.

HccneioBanus BOCIIPOM3BOUTEIBHOM CIIOCOOHOCTH KOPOB KPAaCHOH CTEIHOM
moposl ¢ yuétom renotunioB CSN3, LALBA, LEP reHOB TIO3BOJIMIIHN BEISBUTH
npeumymiecTBo reHoturia LEPTT mo Gonee KOpOTKOH MPOIOIKUTEIEHOCTH
cepBuc -nepuoja Ha 34,7 nHeW, NPOTUB KUBOTHBIX ¢ reHoTurom LEPCC
(p <0,05) (Tabm. 5). [To ocTampHBIM TEHOTHTIAM ¥ BO3PACTA IIEPBOTO OCEMEHEHHS
CYIIECTBEHHBIX pa3JINunil HE yCTaHOBIICHO.

Tabnuna 5 — Bocupon3BoauTeTbHEIE KadyecTBAa KOPOB B 3aBHCUMOCTH OT
HocuTenbCcTBa reHoTrna mo resam CSN3, LALBA, LEP

Bo3spacr CepBuc-TIepHOI, [TH.
TFenotun fiepporo 3 u crapie
OCEMCHEHHUA, 1 makranus 2 JIaKTanus
JH. JIaKTaIMs
CSN3 916,0+20,6 116,3+11,3 104,9+10,0 106,0+9,5
CSN34 946,2+19,9 143,0+13,0 102,749,5 113,5+8,7
CSN388 925,5+26,4 139,1£23,0 117,8+19,5 116,9+16,6
LALBA* 926,2+20,5 131,8+14,6 102,0+8,28 121,2+10,8
LALB"B 930,2+16,3 133,6+11,0 109,8+10,6 102,8+7,6
LALB'*B 953,6+57,2 121,5+20,2 100,3+16,7 112,9+17,8
LE™C 942,0+25,0 149,5+17,3 123,6+14,5 104,5+11,4
LEP‘T 941,1+21,1 124,3+10,3 103,549,5 111,8+8,8
LEPTT 900,8+17,4 123,7+17,2 88,9+7.,7 117,3+11,1

OTcyTcTBHE AOCTOBEPHBIX Pa3IWYMil TEHOTHUIOB JENTHHA C
BOCITPOU3BOJAUTEIFHBIMI CIIOCOOHOCTSAMH IIOKa3aHO B MCCIEIOBAaHUAX [24],
MPOBENEHHBIX HA OTEYECTBEHHBIX KOCTPOMCKOM, UEPHO-NECTPOI SIPOCIIaBCKON
MIOPOAAX.

BriBoabI

Honumopdusm renoB CSN3, LALBA, LEP KopoB KpacHOW CTeHHOH
MIOPOABI, B OCHOBHOM, COBHAJAcT C APYIMMH MOJIOYHBIMHU moponamu. [Topoxa
XapakTepusyeTcsi BhICOKOH yactoroit reroruna CSN3®B (15,0 %), uro moxer
CBHJICTEJILCTBOBATh O XOPOIIMX CHIPOAEIBYECKNX KAadeCTBAX MOJIOKA KPACHOM
CTENHON MOPOJIBI.
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BbIsiBIICHHBIE JKeNaTebHbIe TeHOTUIIbI LALBA koppenupyromuii ¢ yjioem
U cojiepykanneM oenka B Moiioke, LALBA®E — ¢ xupowm, a takke LETT— sxupom u
0eJIKOM B MOJIOKE, IPH YCIIOBHH MTOJTBEP)KACHHS B TTIOCIIE/TYIOMINX UCCIIEIOBAHUX
C pacHIMPEHHBIM MOTOJIOBHEM, MOKHO JOCTATOYHO MHTCHCHBHO BECTH HX
HaKOIUICHHE B CTaJIE, Yepe3 0TOOP M MOA00pP OBIKOB-TIPOU3BOUTEICH.
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23 Zinnatov, F. F., Ahmetov, T. M., Chevtaeva, N. D., Stafikopulo, M. A.,
Goreva, E. R. Identifikacija i analiz polimorfizma genov belkovogo obmena u
korov golshtinskoj porody [Identification and Analysis of Protein Metabolism Gene
Polymorphism in Holstein Cows] [Text] // Vestnik Marijskogo gosudarstvennogo
universiteta. Serija «Selskohozjajstvennye nauki. Ekonomicheskie naukix». —2024. —
T.10.—Ne 1. - P. 17-26.

24 Lemjakin, A. D., Tjazhchenko, A. N., Sabetova, K. D.,
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sposobnost korov otechestvennyh molochnyh porod s razlichnymi allelnymi
variantami gena leptina [Reproductive Ability of Cows of Domestic Dairy Breeds
with Different Allelic Variants of the Leptin Gene] [Text] // Agrarnaja nauka
Jevro-Severo-Vostoka. —2022. — Ne 23(6). — P. 884—895.

Ioctynuio B penakumio 28.11.24.
IToctynuino ¢ ucnpasnenusimu 29.11.24.
IIpunsTo B nevars 06.12.24.

. A. Asaoanu’, *I'. M. I'onuapenxo?, C. H. Maeep?,
T. C. Xopowunosa®, H. b. I'puwuna’, O. JI. Xanuna®
””” «Pecell FBUIBIM aKaJIEMUSICHIHBIH

Cibip dhenepanmpl FEUTBIMA

arpoOMOTEXHOJIOTHSATIAP OPTAIBIFED)

Denepanbl MEMIIEKETTIK

OIOKETTIK MEKEMECI,

Peceit ®enepanusicel, KpacHooOck a.

28.11.24 x. bacmara TYCTI.

29.11.24 x. Ty3eTynepiMeH TYCTi.

06.12.24 >x. OacsIn mbeIFapyra KaObUIaH B

CSN3, LEP, LALBA TEHJEPIHIH ITOJIUMOP®U3MI
7KOHE OHBIH CYTTI CUBIPJIAPABIH OHIMJALJIITI'T MEH
OHAIPTIIITITTHE 9CEPI

3epmmeyoe Cibipdiy dana anmasvlHOa ecipiiemin Kvi3bll 0aid
mykvimosl cuvipaapoviy CSN3, LEP owcone LALBA cendepiniy
NOAUMOPGHUIMI HCOHE 0NAPObIH CYym OHIMOLNIZ MeH Kebelo KabiiemmepimeH
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oatinanvicol 3epmmendi. I'enomunmepoin Hcuinikmepi aHbIKMAnObL:
CSN3A4A (41,0 %), CSN3*8 (44,0 %), CSN3*® (15,0 %), LEPC
(31,0 %), LEPT (45,0 %), LEP™ (24,0 %),; LALBA*" (39,0 %), LALBA*®
(50,0 %), LALBA®® (11,0 %). I'endix mene-menoix Oy3viiean JiCOK
(x2=0,308-0,930). LEPTT eenomuni 6ipinwi rakmayuaoa cymmiy mau
Kypamoiusiy (0,06-0,07 %) dHcone exinwi 1akmayuada aKyvl3 KypambiHblH
(0,11 %) scozapwl bonywimen, conoati-ax LEP“-nen canvicmvipeanoa
cepsuc-kezenniny 34,7 kynee Kvickapybimen oatiiansicmol 6010vl. LALBA
eeHomuni OipiHwi 1akmayusada cym cayvimviHbly 624,5 ke-ea apmyvina
arcone akywiz Kypamwinwiy 0,06 %-2a ocyine ceben 6ondwi. Convimen
kamap, LALBA* 2enomuni 6ap cublprapobiy yuliHui 1akmayusicblnoda cym
mativinwiy monwepi 0,07 %-2a momenoedi. I enomunmep men OHIMOINIK
cunammamanapsl apacblHodzbl anblKmanzan OauIaHblcmap o1apovl
cenekyusoa KoaoaHyobly MAanyul30bliblablH pacmatiovl. Homuowcenep
KeHeumineen ynzinepoe Kocvlmuia mexcepyoi Kascem emedi, 0ipak
MYKbIMOBIK HCYMbICIAPObL HCemiNOipy Yulin sneyemmi KYHObLIbIKKA Ue.

Kinmmi cosdep: Kvi3vln 0ana myKblM, 2eH, 2eHOMUN, CAYbIM,
eHOIpeiumix Kabiiem.
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POLYMORPHISM OF CSN3, LEP, LALBA GENES
AND THEIR IMPACT ON PRODUCTIVITY
AND REPRODUCTION IN DAIRY COWS

The study investigated the polymorphism of CSN3, LEP, and LALBA
genes and their association with milk productivity and reproductive
abilities of Red Steppe cows bred in the steppe zone of Siberia. The
[frequencies of genotypes were determined: CSN3AA (41.0 %), CSN3*®
(44.0 %), CSN3%8 (15.0 %); LEPC (31.0 %), LEPT (45.0 %), LEP™
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(24.0 %); LALBA*(39.0 %), LALBA*® (50.0 %), LALBA®® (11.0 %). The FTAMP 68.39.49

genetic equilibrium was not disturbed (y2 = 0.308-0.930). The LEPTT

genotype was associated with higher fat content in milk during the https://doi.org/10.4808 1/UGPM6864

first lactation (by 0.06-0.07 %) and higher protein content during the

second lactation (by 0.11 %), as well as a reduction in the service period A. Typabaeeg’, O. K. ©6inxaH?

by 34.7 days compared to LEPC. The LALBA* genotype led to an increase T. L. AcaH6aeg?, *T. C. LLlapanamoeg*

in milk yield during the first lactation by 624.5 kg and an increase in L2)KoHrip XaH aThIHIaF! BaThic

protein content by 0.06 %. At the same time, cows with the LALBA* KasakcTaH arpapiibl-TeXHUKAJIBIK yHUBEPCHTET,

genotype showed a decrease in milk fat content by 0.07 % during the third Kazaxcran Pecry6iukacsr, Opai K.;

lactation. The identified correlations between genotypes and productivity 34TopaifFbIpOB YHHBEPCUTETI,

traits confirm their importance for selection. The results require further Kasakcran Pecry6imkacel, [TaBionap K.

validation on an expanded sample but have potential value for improving IORCID: https://orcid.org/0000-0003-3188-1755

breeding programs. 2ORCID: https://orcid.org/0009-0003-5414-1052
Keywords: Red Steppe breed, gene, genotype, milk yield, reproductive 30RCID: https://orcid.org/0000-0003-1096-7410

abilities. ‘ORCID: https://orcid.org/0000-0002-5177-4001

*e-mail: tlekbolsharapatov(@gmail.com

KOLLIM TYKbIMbI XbIKbITAPbIHbIH
JKAHA 3AYbITTbIK ATAJbIK I30EPI

Fouvimu makanaoa Kowlim myKbIMbIHbIY JHCAHA 3AYbIMMbIK AMAIbIK,
i30ep JHCLLIKBLIAPLIHLIY MYKbIMObIK HCOHE OHIMOIK canacel OOUbIHUA
Oepexmep kenmipineen. Aca KyHObl amanvlk aueblpaapobly MyblCHIbIK,
monmapwviH Kypa omuipoin, 3amanmopsl 69—84 sxcone Jlockyper 83—85
au2blpapbiHbIY YPRAKMAPLIHbIY WO2bIPIAHObIpY2a cenekyust 6acmanobl.
Ocblnapovly ypnaxmapwi, dco2apbl mipinell caimar Ke3iHoe icaxKcol
Jicemineen emmix HycKacolMeH, OUiK 60UbIMeH, MYPKbIHbIY Y3bIHObISLIMEH,
KaHazammauapivlk, Keyoe opamvimen dcone ouenepiniy 485 ke-nau
2ACO2aPbL CATMARLIMEH epeKiUeneHOl.

AcoiimykbiMOblK 0epekmepoily HCUHAKMALYbIMEH APHALIbLL MYbICIbIK
monmapovly yunecimoiniei oxvin sepmmenoi. Kesinde moowcipubece
anviHzan 5,5 srcacap buenepoiy Kvlz30apuvl Keyoe opambl OOUbIHUA 632epic
bonzanvimer backa OeHe enulemoepi OOUbIHWA AUMAPILIKMALlL e32epic
JHCOK, meK mipineu caimazel opmawia ecennen 3,9 Ke-ea dco2apuliacad,
HeMmepe Kbl30apbiHOa DApIbIK OeHe euemoepi DOUbIHUA 032ep2eHIH Kopyae
bonaodvl, mipineil caimar douviHwa 16 ke-2a, an webepenepiniy WOKMbIK
ouikmiei — 1,2 cm-ee, mypKviHblY Ku2aul y3viHOblabl — 1,2 cm-ee, Keyoe
opamel — 4,1 cm-ee dcone dncininwix opamwl — 0,7 cm-2e drcozapuvliaca,
mipineu caimazvl — 20,1 k2 0OCKeHiH KOPIn omulpmbl3.
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Ocvinau kowim myKvimvlHblY 3amanmopsl 69-84 owcone [ockypen
83—-85 auzviprapein amanvlk peminoe izee Kaiay KesiHoe 6acman2aw
buenepOiy ypnakman ypnakka 2eHemuKaublk npoepecc HCypeeHin Kopin
OMbIPMbIL3.

Kinmmi co30ep: scoinkbl myKbiMbl, amansix i3, AHALbIK Y5, CeleKYus,
byOoanoacmulipy, 6HIMOLIIK.

Kipicne

AyBUT mapyamsUIbIFRl MAIAPBIH aChUIIAHABIPY OaphIChIHIA €H MaHBI3IbI
YKayarKepIIiTiK, OJ KYPri3UIeTiH CeIeKIUIHBIH 0aCThI OAFBITHIH TONBIK aKBIH AT
aiy. OHBIH ©3iHJe eNiMI3/IiH IMKi K9HEe CHIPTKBI HAPBIFBIHBIH CYPAaHBICHIHA
OaitmansicThl Kememi. Ochl xalTTapra OaiIaHBICTHI OapiBIK aCBUITAHABIPY
JKYMBICBIHBIH HET131 KaaHysl KaxeT [1].

Araiiia eH Keperi, carmaibl KOpCeTKIITepPMEH KaTap, CaHIbIK KOPCETKIIITepIe
aybUI MIAPyalIbUIBIK MalIapBIHBIH OMOJOTHUSIIBIK €pPEKIICTIKTepiMEH THIFBI3
OaiiIaHBICTHI KOHE OCHIHBIH 131MEH KBIIKBI TYKBIMBIH XETUAIPY Maceremnepi
CENIEKIIMOHEPIIep ANABIHIA TYpaIbl. OpOip TYKBIMHBIH HEMECE THIITIH €H KYHIIBI
OHMOIOTHSIIBIK CPEKIICTIKTEePl, TEK MaKCATTBI TYPJE KYPTi3iIreH CeTeKIHsIIBIK
YKYMBICTAP/IBIH HETI31H I KeTLIIIT, aiiaa 60kt oTeIpabl. Erep Kanmait na 6ip Mar
TYKBIMBIMEH JKYMEIC JKYpTri3iiMece HeMece XaJIbIK CYPaHBICHIHBIH TalaObIHa caif
6oiMaca, OHJIa OJ1 TYKBIM 9pKalllaH/1a )kaHa TYKBIMMEH BIFBICTBIPBLUTBII OHAIPICTCH
IITBIFBIT KAITBIIT OTHIPAIE [2].

Maxaranga apkay OOJaThIH KOITiM TYKBIMBIHBIH IIBIFY TAPUXBIHIA CHIPTKBI
(heHOTHIITIK OeNTiNepiHe Kapail yIII THITKe OeTiHTeHi OeNTiTi, 0JIap MBIFBIM JICHETI,
HET13T1 XoHe )KeHUIIETUITeH MiHic Turtepre Oeminmi. Herisri THIT )KBITKbIIaphI
JeHe OiTiMi O1pKaIBIITHI )KETUITCH JKOHE KaKCHl KO3FAIIBIC TYPJIepi epeKIIeIeHII
OTBIPAJIbI, aJT, MBIFBIM JICHEJI THII )KBUIKBUTAPHI KOOiHECE eTTIK HYCKACH JKaKChI
OaifkanaTelH, OOHBIHA Maif )kWHAY KalineTi Oap, OipmiaMa ayKbIMIIBI Keesi.
JKeHinm MiHIC THI JKBUTKBUIAPEI 0ACHl TOpEKi eMec, JKeHUI, MOWBIHBI Y3BIHAAY,
KYBIC KEy/eli, TYPKBIHBIH Y3BIHIBIFBI KbICKANIAy, asK CIHIpJepi )KeTUIreH, KaH
TaMBIpIIapbl OLICYJICHII Ko3re KopiHin Typaas! [3].

KemiM TYKpIMBI anmpoOamusfaH ©TKeHHEH KEHWIiHT1 JKBUIAAphl JKBIITKBI
3ayBITTapbIHIA OCHI aTallFaH THUIITEP/IH MAalbI3ABIK Yieci MbpIHamai OOJaThIH:
MBIFBIM JieHeTi (MaccuBTi) Tumi — 30—40 %, uerisri taum — 50-55 % xoHe MiHIC
THI KBUTKBIIAPBI — 10—15 %-1161 Kypasel. TUnTep apachbIHAaFbI AHBIPMAIIBUTBIKTHI
JeHe OiTiMI MHISKCTEepiHiH iMIiHAe MBIFRIMIBUIBIK HHICKCIHEH KaKChl albIpyFa
OonaTeIH, OyJ KOPCETKINl MBIFBEIM JeHelni Tunrte — 132,7; Heri3ri Tunrte —
131,8 xone MiHic TunTe — 125,2 mamMara TEH KeJIIi.
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Bacrankp! ke311e KoM TYKBIMBIHBIH iITiH/Ie 3aYBITTHIK aTaNBIK i31epIiH 06ac
aTaJbIK alFBIPIAPBIHBIH TET YIII JKOHE TOPT TYKBIMIAP/IbIH HIAFbUIBICTAPbIHAH
IIBIKKaH Oy manmap 60mael. bip-0ipiMeH TYBICTHIK KaTBIHACKHI O0ap, 9pi aTaTBIKTHIH
HeMepenepi eHAIPICTIK TonTapaa KOJMJaHBICKa €HTEeH JKaFgaiiza ojap e3apa
TeHEAJIOTUSIIBIK TOTIKA Kipe Oacraiiyipl, anaiifa Oys TonTap TOJBIK 3aybITTHIK
aTaJBIK 13M1iH KYpaMbIHa TOJBIK Kipe anMaiiasl [4; 5]. 3ayBITTHIK aTabIK i31ep
KBUIKBIIAPHI Oip-OipiMeH KaHmai-1a Oip MIapyamrbUTbIKKa Mai1anel KacHeTTepi
OOMBIHIIIA CTATUCTHKAJIBIK CEHIM/II aifFIpMaIIBUTBIKTAPBIMEH epeKIeneHesni [6].

Kasipri ke3ne Kazakcranmarbl )KbUTKBI TYKBIMIAPBIHBIH OHIMITIK KOHE TEKTIK
CarnachlH JKaKCapTy MaKCaThIH/IA KOIIIM TYKBIMbI KaKCAPTYIIBI TYKbIM PETiH/IE
Tipije# camMarbsl MEH SKCTephbep OenrinepiH Ty3eTyre, OediMaeny KalilaeTin
apTTBIpyFa YIKeH BIKNan ete 6actaapl. CoHnpIKkTaH KazakcTaHHBIH IIIKi jKoHE
CBIPTKBI HAPBIK TATANTAPbIHA KAyall PETIH/IE KOIIIM TYKbIMBIHBIH KbLUTKbLIAPHI
YHEMi OHIM/IIK XOHE TYKBIMIBIK CaIlachl )KaFbIHAH KETUIIIPUTII OTBIPYBI KajKeT.
MyHiaii jxayanTsl ic-mapara TeK KaHa Iapya KOXKallbIKTapbl eMec, COHbIMEH
Karap, eNiMi3IiH 0acThI CTPATETUSUTBIK OAFBITHI peTiHAe KaObUIIaHybI Kepek [7; 8].

OcpIFaH opaif CeNeKIUIHBIH MiHACTI Ka3ipri KOIIiM TYKBIMBIHBIH €H KYHIIBI
OeHiMIenTimn KacCHeTTepiH caKTail OTHIPHIN, JKaHa 3ayBITTBHIK aTANbIK i3[epIcH
SPTYPJIi JKOFAPHI OHIMII TeHOTUNITEPi Oap KBUIKBI OackIH KobeiiTe Oiy.

JKymbicThiH MakcaThl. bateic KazakcTan oOnbIichl «OineM» mapya
KOJKaJIBIFBIH/Ia KOIIM TYKBIMBIHBIH OeliMIeny KaOineTi, )KaKChl IKCTephep
Oenrinepi, OipKeNKi TUOTUIIT], IIBIFY TETiHEe Kapail ipiKTenreH >KOFapbl eHIMIi
aTaJblK aWFBIPJIAPIbIH ypHakTapbiHaH TaparaH JKoHiOek 3aybITTBIK THUII
JKBUIKBUIAPBIH KAJIBIITACTBIPY.

MaTtepuanmap MeH aaicrepi

Keurim TyKbpiMbIHBIH JKOHIOCK 3aYBITTHIK THIT XKbUIKBUIAPBIH HIBIFAPY/IAFbI
CeNeKIHSIIBIK XYMBICTHI cenekinnoHep ransimaap B. B. CremaueB mneH
M. H. HbIFMETOB 3ayBITTBIK aTAJbIK i37€p MEH aHAJbBIK YsIap KaJbIITACTHIPY
MaKcaTBIH/Ia XKOFaphl OHIMII TeHOTUNTEpl TaHHaynaH Oactansl. Keitinri
KBUIAPBI «OJIeM» Iapya KoxaJbIFbIHbIH Oaciibickl M. K. UnumucosneH karap
raneiMaap A. T. Typabaes men ©O. C. IllomurigiH acbUTIaHIBIPY MaKcaTBIHIA
CENIeKIUSITBIK JKYMBICTAp JKYPTi3il KeJemi.

KemiMm TykbIMBIHBIH JKOHIOEK 3ayBITTBIK THI KBIJIKBIIAPBIH
KaJIBIITACTHIPYABIH TEOPHSIIBIK AIIFbI CEOSNTEPiHE 300 TEXHUKAIBIK, FhUTBIM/IAFbI
OemTiIl TY>KBIPBIMIAP SCEp €TTi — JeTT allTyFa 00Ia Ibl, SFHU MaJIIBIH TiPIIUTIK €Ty
OPTACHIHBIH OpTaK OOTyBbIHA KapaMacTaH 9pTYPJIi TEHOTHIITEP dPTYPIIi OHIMAUTIK
JICHTeHiH KopceTe i - JeTeH TYKBIPBIMAAP KeNTipeMis.

«AJsiem» mapya KOXKaJbIFbIH/Ia, 0aCTAIKbI IEPEKTEP PETIH/IC aChUIAHIBIPY
JKYMBICTAPBI YIIIiH TaObIHAA KYPreH OapIibIK KOIIiM TYKbIMBIHBIH KbUIKbLIAPHI
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aybIHABL. JKBUTKBUTAPABI TYKBIMABIK Carachl OOMbBIHIIA XKETUIAIPY Ta3a TYKBIMIbI
MaJt ecipy o1ici OoWbIHIIA XKYpPri3ini. TYKBIMIBIKKA TaliIaaHbUIaTEIH aliFbIpIIap
petinze 0acka mIapyambUIbIKTapJaH 9KETIHI€H KOHE [IapyallbUIbIKTEIH 631HeH
IIBIKKAH YKaKCHI aifFbIpIIap eHIipicKe XKiOepiTin OThIpIbl. AHAJBIK Oac KypaMbIHa
KOIIIM TYKBIMBIHBIH THITIHE, SKCTepbep OenrinepiHe, MeHEe emeMaepi MeH
Tipizell caaMmaKTapbeliHa Kapail ipiKTenreH, Ta3a TYKBIMIBUIAPAAH eIIKaHmai
afBIPMATIBUTBIFBI YKOK OMeriepe anbHabL. by skymbicTap 1997 KbUtbl 6acTammbl,
aaiia KbI1 CalbIHFBI OOHUTHPOBKA JKYMBICTAp opineH 6actansl, 2008 >KbUTBI
«OnemM» mapya KO>KaJIbIFBIH aChIIIaH/BIPY JKYMBICTAPhI JKOJIFAa KOMbUIFAaHHAH
KEHiH «aChUITYKBIM/IBI CTATYCBIH» aJI/Ibl.

JKbpITKbUTIApIBIH aCBIITYKBIMABI ACPEKTEPI JKMHANA OacTaraHHAH KeMiH,
JKUHAKTAIFaH TYBICTHIK TONTApJbIH ©3apa eHIMAIK yilleciMaimiri, ayTOpenari
KYNITayAaH albIHFaH YPHAKTAPBIHBIH OHIMIIIIT] 3epTTeNnai. ¥ prIaKkTapblHbIH
iITiHEH YHAMIIBI THIITEPi OJIaH 9pi TYKBIMIIBIKKA jKoHE KoOerore KaaIbIphUIIbL.
OcpIiHal TeMn OOHBIHIIA TAPYAIIBUIBIKTA )KOFapbl OHIM/I1 TYKBIMIIBIK aliFbIpIIap
QJIBIHBII KOHE OCHI KBUIKbUIAPAH TapaFaH YPIaKTAPbIHAH 3ayBITTHIK aTAJIbIK 13
KaJIBIITACTHIPbUIA OacTaibl.

Hoarunaxesiep skoHe TanKbLIAY

JKBIIKBUTAPBIH JKaHA TYBICTBIK TONTAPBIMEH ACBULAAHABIPY XKYMBICTAPBIH
KYPTi3reHae TeHeaTOTHsIBIK aTalblK i37iH 0acThl alFBIpIapblHa Kapar
KYprizinreH oK. Erep yimel Hemece HeMepeci OHIMIUIIK KaFblHAH HEMece
OOMBIHIAFEI KYHIBI KaCHETTEPiH YpHaKTapblHa Oepe ajaThiHaail KalineTiMeH
aTa-TEriHEeH achIl TYCETiH 0o0Jica, MYH /1Al skaFaaii1a JOMUHAHTTHI IIAMACHI XKaHa
MIEPCIIEKTUBTI TAPMAKTAPMEH KYMbICTap/bl KaiTa 6acTam OThIPABL.

Ocpnaif eH KYH[IBI aTalbIK alFBIPIapIbIH TYBICTHIK TONTAphIH OipikTipe
oteIpsI, 2007 sxpuiaan 6actar, 3amanTopsl 69-84 sxene JlockypeH 83—85 aTTe
TYKBIMIBIK alFBIPIapAbIH 131HEH MIBIKKAH KBUIKBUTAPIEI OipiKTiPY KYMBICTapBI
KYprizize 6actaasl. ET @HIMIUTITIH )KeTIAipy MaKcaThIHAA ipIKTEIiHIT alTbIHFaH
OuenepaiH 00WbI OMiK, TYPKBI Y3bIH, KE€yIeCi KeH dpi TepeH jKoHe OpTalla Tipijen
canMakTapsl 485,0 KT-HaH KeM 00IMaybl KepeK OOIIbI.

Kecre |1 — buenepnin aeHe emmemaepi MeH Tipileill calMaKTapbIHBIH ©3repyi
(m=25)
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¥ pnaxkTbiK Jlene enmemuepi, cM Tipineit
TOII .. . CajJIMarsl,
IIOKTBIK TYPKBIHBIH Keyne SKUTIHIIK
OMIKTIr1 | KUFaIl Y3-FbI Oopambl Oopambl Kr
M +m M +m M +m M +m M +m

Buenep 1545+088 | 1568+129 | 1822+2,17 | 195+£024 | 4723+1338
Kbi3napsl 1548094 | 1568+1,14 | 1834+2,19 | 195+0,19 | 4762+ 1424
Hewmepe 15524056 | 1574109 | 1850198 | 200+0,16 | 4883+1245
KBI31apbl
[HeGepe 1557062 | 1580121 | 1863207 | 202+0,18 | 4924+856
KBI3apbI

Kecre 1 xepcerinrenaei, 25 6ac OuenepaeH OMOMETPHUSIIBIK KOPBITYFa YIII
YPIaFrbl KaJbIPBIIIBL: KbI3aphl, HEMepe KbI3aphl XKoHe medepe KbI3Iaphl.
OnicTemMe TopTiOi OOIBIHIIA TEK COYIp-MaMBbIp aillapbIHIa TyFaH OHeTep abIH/IbL.

Kesinne Toxipubdere anslHFaH 5,5 jkacap OuenepAiH KbI31aphl Ky 1e OpaMbl
OoiipIHIIA ©3repic OOMFaHBIMEH OacKa JIeHe omeMaepi OOWBIHIIA alTapIIbIKTali
e3repic KOK, TEK Tipijeil calMarsl opTamia ecemnmeH 3,9 Kr-ra >Korapsliaca,
HeMepe KbI3JapbIHaa OapiblK JeHEe enmeMaepi OOMbIHIIA ©3repreHiH KopyTe
6omna b, Tipinei canmax OoifbIHIIa 16 KT-Fa, aj mebdepeepiHiH MOKTHIK OUiKTir —
1,2 cM-re, TYPKBIHBIH KUFAII Y3BIHABIFEI — 1,2 cM-Te, keyae opamsl — 4,1 cM-Te
JKOHE KUTIHIIK opamsl — 0,7 cM-Te OFapbliaca, Tipineit cammarsl — 20,1 xr
©CKCHIH KOpIi OTBIPMBI3.

Ocpinait kemiM TYKBIMBIHBIH 3aMaHTOPBI 69—84 >xene JlockypeH
83—85 aiffpIpmapbIH aTaNBIK PETiHAE 13re Kanay KesiHnae OacTtaimraH Ouenepnix
YpIIaKTaH YpIaKKa TeHEeTHKAIBIK IPOrpece KYPreHiH OaiKamblK.

Cenexryst 6apbICHIHAA )KBUTKBUTAPIBIH OHIM/IK ACHIeHi YPITaKTaH ypriakKa
TOMCHJIEMEYiH Ka/IaFajlaHFaH, sSIFHU OapIIbIK apaMeTpiiep OOHBIHIIA Perpeccus
6oxmaysl THic. Ocbutail TYKBIMABIK alFBIpIapAbl YPIaKTapbIHBIH Camachl
OoiipIHIIA YHEMI OaFramayapl KaKETTUTIK — IET CaHaIbI.

Kecre 2 — OxenepiHiH 1amMy THIT OOHBIHIIA KOPCETKIIITEPI

Kepcerkimrrep 1amacs
Kepcetkimre 3amaHTOpbI Kpi3mapbi KI’BHaPBHfHH
P P 69-84 OHBIH dKeCi OHBIH P eHenepi
o eHeci
AUFBIPBI
Canpl, 6ac - - - 14 14
IoKThIK OHiKTIri, cM 162 160 156 1572 156,4
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I:f’;‘f“’“{ KAty 167 162 160 | 1603 1585
Keyne opamsr, cm 206 196 191 1888 186,3
JKimiHIK opambl, cM 21,8 21,2 19,5 19,7 194
Tipineit canmarbl, K& 626,0 574 526 5324 4923
Jlene GiTiMi nHIEKCTEpI
COBBIHKBUIBIFBI 103,1 101,3 102,6 101,9 101,3
Keyneminiri 1272 122,5 1224 120,1 119,1
Cyitexriniri 13,5 13,3 12,5 12,5 12,4
MBIFBIMAIBUTBEBI 1473 140,3 138,8 137,2 128,5
Il(;gigel{ OHbI OHbIH KBI3/1apbl KPIBIAPEIHEIH
aftPBIpEL aKkeci eHeci eHerepi
Canbl, 0ac - 16 16
IIOKTBIK OHIKTIri, CM 160 158 155 1574 1552
:fé‘;‘““ KAty 165 161 157 | 1593 1575
Keyze opamsr, cm 204 193 189 186,5 183,2
JKiniHImiK opamsl, cM 21,6 21,0 19,5 19,7 19,5
Tipiseit canMarsl, K& 618 582 515 5224 4982
Jlene GiTimMi HHIEKCTEPI
COBBIHKBUIBIFBI 103,1 101,9 101,3 101,2 101,5
Keynemimiri 127,5 1222 121,9 1185 118,0
Cyitexriiri 13,5 133 12,6 12,5 12,6
MBEFBIMABUTBEB 151,1 1477 1384 1339 1322

2 — KecTejeri MaJIMETTepl €Ki aTajblK i3MiH (EeHOTHUNTIK KOpCeTKIiITepi
OOWBIHIIIA YpIaKTaH yprHaKkKa ©CKEHiHEe Kapar MPOTPECCTi THUIKE >KaTaThIHBIH
kopeMi3. CeIeKUMsUTBIK TONTAFBl KOIIIM JKBUIKBUIAPBIMEH JKYMBIC XKYPTi3y
Ke3iHge kebiHece IKCTepPhepIlik KeMIIITIKTepiHe OailTaHbICThI KOHCTUTYIHSCHIHA
KoHe Oeilimaeny KabijeTiHe kem Hazap aydapbUiasl. Exi aTaiblK alFbIpIbIH
IKCTEPhEPIiK OenTiiepi: ®aK cyHeKkTepi )KaKChl KETUITeH YJIKeH 0achl, opTaria
11aMa/IaFbl MOMBIHBI OYIIIIBIK €TTi, MaWJIbI )KaJ/Ibl, HIOKTHIFBI OPTAIIIA JKETIJITeH,
apKachl y3bIH, TiK Opi JKajmak, caybIpjiapbl MaiJIbl opi OYIIIBIK €TTi, TYPKBI
JIOHTeIICHTeH Y3bIH/IAY, Key/IeCl OpaMJIbl TEPEH, TYyPhIC KOWBUIFAH asKTapbl MEH
MBIKTBI TYSKTHI Kele[i. ¥prakTapblHja Kalkel Hemece Oykip Oemmi, TYCiHKi
caybIpJIbl XKBUIKbLIAP KE3/IECIIE/I].
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O3 yaksITBIHAAa 3aMaHTOpBl 69—84 yifipai eTe KaKChl YCTaabl, YHIpIiK
WHCTHHKT KePEMET, )KBIHBICTHIK dJICYeTi )KOoFaphl, Yitipae 20 6acka nmeiiin Ouenepi
6omnmel. ¥ peikTanapipy Kabdineri 80,0-82,0 %-Fa neifiH KeTTi.

Kecre 3 —3amanTops! 69—84 aTambIK i3 alFBIpIapsl MEH OMENEpiHiH OpTalia IeHe
eJmIeMIepi MEH Tipiiel caaTMaKTaphl

Atirpipiap (= 5) Buenep (= 14)
Mzm | & | C Mzm | & | C
Jlene enmemaepi, cMm
II0KTBIK OMIKTIT1, CM 162,6+0,22 0,49 | 0,30 | 157,6+0,48 1,79 1,14
TyYpKbIHBIH KUFaIIl
Y3-FBI, CM
Keyne opamsl, cm 206,4+0,45 1,02 | 0,49 | 188,6+0,64 2,41 1,28
JKimiHmmik opamsl, cM 21,4+0,22 0,49 | 2,29 19,7+0,24 0,88 4,47
Tipineit canMarbl, Kr 628,4+1,49 3,32 | 0,53 | 532,4+1,11 4,15 0,78

KepcerkimTep
V

167,2+0,33 0,75 | 0,45 | 161,4+0,38 1,44 | 0,90

3 — xecrene KepceTinreH 3aManTopbl 69—84 alFBIpABIH TeHeaTOTHSIIBIK
i3iHzeri aifFpIpIap MeH OuenepaiH KepceTKIlTepine Kapar, O0HImaH, KeH KeyIeri,
KOHCTUTYLHUSICHI MBIKTBI CYHEKTI eKeHIH Kepyre Oousajpl. bapiblk alFbipiaap
Oetiimaeny Kabineri OoifpIHIIA § ymailaH TOMEH eMec, KbICTaH IIBIFY Ke3iHae
KYHiH Tycipmeiini, Ouenepain Oyasnany KadinerTiniri 83 % - 1aH ToMeH 00IMab.
Buenepinig TYpKbI CO3BUIBIHKBI, 9KENTAYIp KapbIHIBI, KEYACTl Kelesi.

Kecre 4 — JTockypen 83—85 aTaibIK i3 alFbIpiIapbl MEH OMEIIEpiHiH OpTalia JeHe
eJmIeMiepi MeH Tipiiel caaMaKTapbl

) Afirpiprap (= 5) Buenep (m=12)

Kepcerkimrep

M+m ‘ ) ‘CV M+m ‘ 5 ‘ C,

Jlene emmemaepi, cM
[Hoxrsix 160,440,445 | 1,02 | 0,64 | 157,7+0,50 1,74 1,10
OMIKTIr, CM
TypKbIHBIH
KuFa 165,440,446 | 1,02 | 0,62 | 159,4+0,61 | 2,09 1,32
¥3LIHI[BIFI>I, CcM
f;y”e OPAMEL | 20424033 | 0,75 | 0,37 | 186,8+0,41 | 1,42 0,76
HKininuix 21,6£022 | 049 | 227 | 19,9+0,27 0,95 4,79
opaMbl, CM
129



TopaiireipoB ynuBepeutetinin Xabapusicel, ISSN 2710-3544  Xumus-6uonoeusnvix cepuscor. Ne 2. 2024

Tipineit
CaJIMarbl, KT

622,4+1,84 | 4,13 | 0,66 | 524,3+1,43 4,96 0,95

3—4 kecrenepieri KOPCETKILITEpP €Ki TOIITA 1A ATAJIbIK 13/ep/i KaIFACThIPYILBI
alFBIpIap/AbIH JIEHE eJieMAepl MeH Tipijed caiMakTapbl e31epiHiH Oac
aTaJIbIKTapbIHAH K€M TYCIIEI'€HIH Kopyre 00Jaibl, SFHU KYPri3uireH ipikrey MeH
JKYITay dKYMBICTAPBIHBIH OH HOTHXKENLIIrIH Kopemi3. JleMek, mporpeccti THIIKe
KaTKbI3bU1a/1bL. JKBUTKBIIAP/IbIH JICHE OJIIIeM/Iepl MEH Tipiiel calMaKTapbIHbIH
©3reprilITIKTEpiH CalbICTBIPAThIH OoJyicak, 3aMaHTOpbl 69—84 aranbik i3
AMFBIPJIAPBIHBIH HIOKTBHIK OMIKTIF MEH TYPKBIHBIH KHFall Y3bIHJBIFBI OpTalla
mapuibl aybITKy mramachl OoiibiHIIa Jlockypen 83—85 artanblk i3 TOObIHIA
©3TeprillITiK JKOFapbUIay, ajl Keye opambl OOMBIHIIA 1-TOnTa OYJ KOpCETKINI
xorapbl. lapyainbsiibikka naiaansl KacUeTTepiHiH 0acThIChl — Tipijel caiMak,
€Ki TomTaja alTapibIKTall )KOFaphl eMEC, 63apa CalbICThIPCAK, TeK JJoCKypeH
83—85 arabIK 13 aliFbIpIIAPBIH/IA )KOFAPHLIAY.

Exi aTanbIK 13 *KBUIKBUIAPBIHBIH MIAPYANIbUIBIKKA Maliaabl KaCHeTTepl
OoiibIHIIA capariTama )Yypri3eTiH 00JIcaK, BApHaLUs ©3TreprillTiri apupMeTHKAIBIK
opTalla Il1amMaiaH MaibI3/IbIK KaTbIHACTa ThIM )KOFaphl EMEC, MYHBIH 031 CEJIeKIINS
OaFbITBIHJIAFBI XKYMBICTAPJBIH Oip AeHreine, OipAeil jxarmaid KyprisijareHin
Kepyre OoJabl.

JKpUIKBUTApIBI ACBUIIAHABIPY KE31HJE 3ayBITTBIK aTajbIK 13I'€ YKarbIMChI3
KEeMILUTIKTEP YHEMI JKOHBUIBIIT OTBIP/IBL, SFHHU SKCTEPhepliK Oenrinepi OoibIHIIa
KEMIIUIIKTep: asKTapblHbIH MaHMaKThIFbl, OaKail OybIHAAPBIHBIH KEMIILIIr,
TYCIHKI caybIp, OYKip HemMece KalKbl 0€J1, TYSIKTapbIHBIH 8JICI3/IIT, KhICKA MOUBIH
T.0.aKayapbl 0ap )KbUIKbLIAP HEri3r1 Ta0bIHFa JKiOepinmei. KbUIKbUIap b1 OaFbIIl-
KYTY TE€XHOJIOTHSICBIHA YJIKEH MOH Oepijii.

Keiibip aiiMakrapaa >KbIIKbl TYKbIMAAPBIHBIH TOJIBIK OCIIl JKETLIy yaepici
6,5 »xachIHaa ToKTai b [8, 95-0.]. KeriM TyKbIMbI OHesIepiHiH HKbIHBICTBIK ITiCY1
3,0-3,5 xachlH/a, SIFHU Ka3aKbl JKbUIKbIJIAPFA KapaFaHa KeIl JKeTLIe/l, xKac
aifrpIpaapna 0y KyObuibic 4 sxachIH/ia OacTanajpl, Keibipeynepinae S xkacbiHua
Oaiikanazpl. MyHaall KyObUIBICTBIH OOJIyBI KYpJeli 3aybITTIK OyJlaHIacThIpy
HET131H/Ie IIbIFAPBUIFAH KBUIKI TYKBIMBI eKeHiH kopemis [9; 10]. XKac 3 xacap
afiFpIpiIap yHIpAl TOJBIK MEHIEpe aaMaii/ibl, 4 sxacap OuesepiH TOJIIeHIIr —
50-55 %, epecek Oueep Kakchl OAFbIN-KYTy TEXHOJIOTHS JKaFaaiibiHaa 85 %-ra
JCHIH KYJIBIH Oepei.

KanbinTackan eki aTaiblK i371H OHeIepiHIe aHAIBIK HHCTHHKT 6T€ YKAKChI,
TinTi OlpiHII TyFaH OuesepiHie /e KyJbIHbIHA JIeTeH aHAJIbIK MeHipiM eTe
KepeMer. buesnepinjae KyjiblH eMi3y Ke3eHIHJeri CYTTUIIri jKOFapbl, MyHBbI
10 KYHAIK KYJIBIHIAPBIHBIH OCIN-KETUTyiHeH Te3 OalKanaibl.

130

Becruuk Topaiireipos yuusepcutera, ISSN 2710-3544 Cepust Xumuko-ouonoeuyecxas. Ne 2. 2024

Kem XbUIABIK achlIaHIBIPY KYMBICTaphl barsic KasakcTan oOJIBICHIHBIH
0aTBIC-OHTYCTIK JKaFBIHBIH KaTaH TAaOWFH jKaFnalbiHa OeHiMIENTeH >KBUIKBI
TOOBIH KAJBINTACTHIPYFa MYMKIHIILTIK Oepi. JKbUTKbIIap sKbIT OOUWBI dKaWBUIRIMIA
OaFBUIBIT — KYTLIyTE JKaKChl OCHiMIENTeH, ajaiiia KbICTBIH opTYPIIi JKaF albIHa
Kapaif oJapbIH aJanTaius AeHreli opTypIii eKeHi OaiKanapl. MpIcaibl, KBICTHIH
COHFBI KYHAEpPiHAEC Kap MEH >KaHOBIp apajac, OOpaHAbl KYHAECpiHEH KeHiH
KOHIBUTBIFE 9pTYpiti Oomapl. MyHIalt KyHaepi, onapasH Herisri Oeriri I sxone
II xaTeropusiiel O0mABI. OpHHE, OCBIHAAN JepeKTep KobiHece, MIapyaIlbUIbIKTa
JKYPTi3UIeTiH OaFbIT-KYTy TEXHOJOTHS MEH 300TEXHHKAIBIK eCel JKYPTi3yAiH
apKachIH/Ia — JIETI aiTyFa OoJabl.

KopbITbIHABI

JKbUTKBUTAp B aTANBIK 13/1ep OOMBIHINA 6CipY — aCBUIIAHIBIPYIBIH CH THIMI
KOJIbL. bacThl MakcaT — achIITYKBIMIBI AHFBIPIApABbIH JKEeKe KYH/IbI KACHETTEPiH
TYKBIM iIIiHAE TapaTy. AJ, aTanblK i3Aepai YHEMI KeTUIIIpil OTEIPY YIIiH apOip
YpHIaKTap apachblHaH Camajbl )KaJFACTHIPYIIbI YPIAFbIH ipIKTE KOOSHTIN OTHIPY
KaXerT.

ArtanplK i31ep OOWBIHINA KBUIKBI ©Cipy OaphICBIHIA CEIEKIIMOHEPIIEp
apachIH/A «aHAJBIKTAPFa KETTI» - AETEH YFbIM 0ap, SIFHU KeHOip >KaKchl allFbIpIap
©31HIH apTBhIHAH KAKCHI JKAIFACTBIPYIIBI YPIAFbIH KaJAblpa anMaiasl. MyHaai
aTaJBIK 13/1iH aHAJBIK YsUIaphl, SFHU 0ac aTalbIKTaH TyFaH Ouenep TOOBI aTajbIK
i3iHeH jxoFaia Oacraiinel. COHBIMEH KaTap, aTallbIK i3 alfFIPIIapbIH OacKa aTabIK
i3 OmenepiMeH XYNTACTHIPY Ke3iHIe YHEMi JKaKChl HOTIDKEe Oepe Oepmeiini,
COHIBIKTAH OeNTii alFbIp MEH Orerep apachIHIaFbI ©3apa YHIeCIMAUTIKKE Ha3ap
aynapy kepek. Ocbuiaii CeeKIMsIIBIK )KYMBIC Ke31H/Ie eKi aifFbIPIBIH 131 OCBIHAAN
HOTIDKEMEH aTaJIbIK 13 KYPY ’KOCHapbIHAH IIBIFBIT KAJIJIbI.

Mine, 1990 xpimgaH Oepi KBUIKBUTAPIBI IpIKTEY OaphICEIHAA «OIIeM»
1apya KOKaJIbIFbIH/[a KOIIIM TYKBIMBIHBIH €H Y3/iK *KbUTKbI 0achl IOFBIPIAHIBL.
300TeXHHUKAJIBIK capanTaMa KOFapbl eHiMIi Ouenep OypBIHFBI KYHIBI OHeepaiH
ypIakTapbl eKeHiHAe KepceTim Oepi.
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HOBBIE 3ABO/ICKUE JIMHUM JIOIIAIEN
KYIITYMCKOM IIOPO/IbI

B nayunou cmamve npeocmasnenvt mamepuanst no npoOyKmueHuIM
U NAEMEHHbIM KA4ecmeam J0uaoetl HOBbIX 3a600CKUX TUHUL KYULYMCKOT
nopoowt. Coz0asas poocmeerHbie 2pYnnbl I0WAaoetl o JUHUU GbLOAUWUXCSL
npoussooumenetl, Ha4aAma ceiekyus Ha KOHCOAUOAYUIO Touaoell u3
nomomxos sicepedoyos 3amarnmopel 69—84 u JJockypen 83-85. [lomomku
OMAUHUIUCH UCKTIOUUMETbHBIM PA3GUINUEM MACHBIX POPM NPU 8bICOKOU
JACUBOU Macce, KOOBLIbL UMeNU OOCMAMOYHbIL POC, ONMHOCUMENLHO
OnuUHHOE MY08ULe, YOOBIEMBOPUMETbHDLIL 00X8AM 2PYOU U HCUBYIO MACCY
K0ObLL caviue 485,0 ke.

Ilo mepe HaxonnieHusi RAEMEHHO20 MAMEPUANA HAYAMO U3YYEHUe
couemaemocmu OmMOeNbHbIX POOCMEEHHLIX epynn. B eospacme 5,5 nem
douepu noOONbIMHBIX KOObLL 8 CPeOHeM NPe8OCX0OUIU NEePEbIX KAK NO
npomepam, max u no JAcugol macce Ha 3,9 ke, a y HYHUeK No JCUBOLU
macce Ha 16 ke, y npasHyuek no gvicome 6 xonxe Ha — 1,2 cm, Kocoul OnuHe
mynosuwa — 1,2 cm, obxeamy epyou u nacmu — 4,1 cm u 0,7 cm, a srcusotn
macce na 20,1 xe.

Taxum obpazom, cmanu ceudemenamu Ymo, npu 3aKiaoKe JUHULL
srcepebyos 3amanmopol 69—84 u JJockypen 83—85 kobwviiwl noxkazanu u3z
NOKOJEHUsL 8 NOKOAEHUS Pe3YTIbMAMUBHbIL NPOSPECCUBHBIL MUN.

Kniouesvie cnosa: nopooa nowadeii, 1unus, cemenicmsa, cenekyus,
cKpewusanue, npoOOYKMUGHOCHb.
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NEW FACTORY LINES OF HORSES OF THE KUSHUM BREED

The scientific article presents materials on the productive and breeding
qualities of horses of new factory lines of the Kushum breed. Creating
related groups of horses along the line of outstanding sires, selection for
the consolidation of horses from the descendants of Zamantory 69-84 and
Doskuren 83-85 stallions has begun. The offspring were distinguished by
the exceptional development of meat forms with a high live weight, the
mares had sufficient height, a relatively long body, a satisfactory chest
girth and a live weight of mares over 485 kg.

As breeding material accumulated, the study of the compatibility of
individual related groups began. At the age 5,5 years, the daughters of
the experimental mares, on average, exceeded the first both in terms of
examples and in live weight by 3,9 kg, and in granddaughters in live weigh
16 kg of elasticity later in height at the withers by 1.2 cm, mowing is longer
body 1,2 cm and under the chest and metacarpus in the middle 4.1 and
0,7 cm, and live weight of 20 kg.

Thus, we witnessed that when laying the line for the Zamantory
69—-84 and Doskuren 83—85 finishing the mares, they showed from
generation to generation a productive progressive type.

Keywords: horse breed, line, family, selection, crossbreeding,
productivity.
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IIPABUJIA J1JISA ABTOPOB
Hay4HBIX )kypHaJI0B HAO «TopaiirelpoB yHuBepcuTe™
«BecTtHuk TopalirelpoB yHuUBepcHuTeTaY,
«Hayka n Texunka Kazaxcrana»

PenaxkunoHHas KOJUTETUsl TPOCUT aBTOPOB PYKOBOJICTBOBATHCS CJIETYIOIIUMHU
TIpaBUJIaMH TIPH TIOJITOTOBKE CTAThel JUIsl OMyOIMKOBAHHMS B Ky pHAJIE.

HayuHble craThu, mpejcTaBiIsieMble B PENaKIHIO KypHala JIOJKHBI
OBITH OpOpPMIIEHBI COrJacHO 0a30BBIM H3JIaTEJLCKUM CTaHIapTaMm IO
oopmnennto crateir B coorBercTBur ¢ ['OCT 7.5-98 «XKypnaibl, cOOpHHUKH,
nHpOpManMoOHHbIe H3JaHus. M3narenbckoe opopmiieHUE ITyOINKYeMBIX
MaTepHalioBy, MPUCTATEHHBIX ONOIMOTPA(UIECKUX CIIUCKOB B COOTBETCTBHU C
I'OCT 7.1-2003 «bubnmorpaduyeckas 3amuch. bubnuorpaduaeckoe onucanue.
OOmue TpeboBaHMS M TIPaBHIIa COCTABICHUY.

* B HOMep JomycKaeTcs He 0oJiee 0JTHON PYKOIIMCH OT OJTHOTO aBTOpa JIHO0
TOTO K€ aBTOpa B COCTaBE KOJUIEKTHBA COABTOPOB.

* Konn4ecTBO cOaBTOPOB OHOW cTaThu He Ooee 5.

* CrerneHb OpPUTHHAIBHOCTH CTaThH JIOJDKHA COCTAaBISITH He MeHee 60 %
(coracHO penIeHuIo peJaKIIMOHHON KOJIIETHN).

* HampaBisiemble CTaThbU HE JOJDKHBI OBITh paHee OIyOJMKOBAHBI, HE
JIOIYCKaeTCsl Iocye/IyIoliee OnyOJMKOBaHNE B IPYTUX XKypHalax, B TOM YHCIIE
TIepEeBOBI Ha JIPYTHE S3BIKU.

* PenieHue 0 IPUHATHH PYKOIHCH K OITyOJIMKOBaHUIO TPUHUMAETCS 110CTIe
IIPOBEICHUS ITPOLIEAYPHI PELIEH3NPOBAHUSL.

* JlBoliHOE pereH3upoBaHue (cliernoe) NpoBOIUTCS KOH(UICHIUAIBHO,
aBTOPY He COOOIIAEeTCs] UMS PELIEH3EeHTa, a PELIEH3EHTY — UMs aBTOpa CTAaThH.

* KBuTtaHuust o0 orurate ImpeaocTaBisieTCs MOCHe MPUHATHS CTaTel K
myomkanuy. CTOMMOCTB ITyOJIMKAIUK B XKypHajie cocTasisteT 3 600 (TpH ThIcsSUn
IIECTHCOT) TEHTE.

* noxropantam HAO «TopalirslpoB yHUBEPCUTET» M MHOCTPAHHBIM aBTOPaM
(Oe3 Ka3axCcTaHCKHUX COABTOPOB) ITyOIMKaIMS B KypHase OecIiaTHO.

* Ecnu cTaThsi OTKJIOHEHA aHTHIUIATHATOM WM PEIEH3EHTOM CTaThs
BO3BpaIlaeTCcs aBTOPY Ha JOPaObOTKY. ABTOP MOXKET TIOBTOPHO OTIIPABHUTH CTATHIO
Ha aHTUIIarHaT WM pelieH3eH3upoBanne 1 pa3. OTBETCTBEHHOCTH 3a COAEpIKAHHE
CTaThH HECET aBTOD.

Penakiyst He 3aHMMAETCsl JIMTEPATYPHOH M CTHIIMCTHUECKOH 00paboTKON
CTaThH.
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Crarbn, opopMiIeHHBIE C HApYLICHHEM TPeOOBaHMIl, K My0JIMKAIINY He
NMPUHUMAIOTCS M BO3BPAINAIOTCS AaBTOPaM.

JlaToil mocTymiIeHnsT CTaThbU CUMTAETCs JaTa MOJIydeHUs pelakiueil ee
OKOHYATEJIFHOTO BapHaHTa.

CratbH IyOIMKYIOTCS 1T0 Mepe MoCTyIuIeH s . XKy pHait popMHUpyeTcst HCXO/1s
U3 KonmdectBa He Oosee 30 craTeil B 0JJHOM HOMEpeE.

Ilepuoan4yHOCTb M3XAHUSA KYPHAJIOB — 4 pa3a B roj (e;keKBapTaJbHO).

Cpoku mojgaum cTaTbu:

- mepBbIi kBapTan g0 10 gespais;

- BTOpo# kBapTan o 10 mas;

- Tpetuil kBaprain g0 10 aBrycra;

- 4eTBepTHIi kBapTai 10 10 HOSOpsI.

Hayunsii xypHan «BectHuk Topaiireipos yHuBepcurtera», «Hayka n
TexHuka KazaxcraHa» BBIITyCKaeTCsl ¢ IEPHOIUYHOCTHIO 4 pa3a B TOJl B CETEBOM
(9:1eKTpOHHOM) popMare B ClieTyIOIIHE YCTAHOBICHHBIE CPOKH BBIX0J1a HOMEPOB
KypHaJa:

- IepBBIH HOMED BBITycKaeTcs 10 30 MapTa TeKyIero roja;

- BTOpOoi HOMep — 710 30 UIOHS;

- TpeTuil HoMep — 10 30 ceHTsIOps;

- 4eTBepTHIi HoMep — 110 30 nexadpsi.

CraTpio (JIEKTPOHHYIO BEPCHIO W KBUTAHIMU 00 oIuIaTe) cienyer
HaIpaBJITh HA caliTax:

- https://vestnik-pedagogic.tou.edu.kz/

- https://vestnik-philological.tou.edu.kz/

- https://vestnik-energy.tou.edu.kz/

- https://vestnik-humanitar.tou.edu.kz/

- https://vestnik-cb.tou.edu.kz/

- https://vestnik-economic.tou.edu.kz/

- https://vestnik-pm.tou.edu.kz/

- https://vestnik-law.tou.edu.kz/

- https://stk.tou.edu.kz

- https://localhistory.tou.edu.kz

Jlnst moyavy cTaThl Ha IMyOJMKAIUI0 HEOOXOUMO MPOKMTH PErHCTPaLUio Ha
caiire.

ABTOp, KOTOpBIIT BHEC HAHOOJBIINK MHTEIUIEKTYIBHBII BKJIAJI B TIOJITOTOBKY
pyKorucH (TIpy ABYX W 0oiee coaBTopax), SIBISETCS aBTOPOM-KOPPECTIOHICHTOM H
0003HayaeTcs «*».

ABTOpBI 13 pa3HbIX YUEOHBIX 3aBeJICHHI yKa3biBatoTcs 1udpamu 1,2.
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J17151 oCyIIeCTBIICH S IIPOLIE/ Ty PbI JIBOWHOTO PELIEH3UPOBAHNS (CIIETIOr0), aBTOpaM
HEOOXOMMO OTIIPABIIATH [jBAa BAPUAHTA CTATHU: MEPBBIN — C YKa3aHUEM JIMIHBIX
JIaHHBIX, BTOPOH — 0€3 yKazaHHs! TMYHBIX JaHHBIX. [ [Py HapyIIIeH!M PUHINIIA CIIETIOr0
PELIEH3NPOBAHHMS CTaThsl HE PACCMATPHUBACTCS.

CtaTbH 10/LKHBI OBITH 0)OPMIIEHBI B CTPOIOM COOTBETCTBUHU
€O CJIeIYIOLMMH NMPABUJIAMH:

— B >kypHaipl IpUHUMAIOTCS CTaThH 10 BCEM HAYYHBIM HallpaBJICHUSIM, B
JIEKTPOHHOM BapHaHTE CO BCEMH MaTepuallaMH B TEKCTOBOM pepakTope «Mi-
crosoft Office Word (97, 2000, 2007, 2010) mms Windows» (B dopmaTtax .doc,
.docx, .rtf).

— OOmuit 00beM cTaTby, BKIIOYas aHHOTAINH, JIUTEPATypy, TaOIHUIIBL,
PUCYHKH M MaTeMaTHdeckue (popMyJbl JIOJDKEH COCTAaBISITH He MeHee 7 M He
0osiee 12 cTpaHuIl MEYATHOTO TeKCTa. /1o cmpanuy — 30 Mm co 8cex cmopoH
aucma; Texcm cmamou: xeenb — 14 nynkmos, capuumypa — Times New Roman
(01151 pycckoeo, anenuiickoz2o u Hemeyxkoeo sA3vikos), KZ Times New Roman (015
KA3aXCKO20 A3bIKA,).

CTpyKTypa Hay4dHOI cTaTbu BKJIIOYAET HAa3BaHHE, aHHOTAIMS, KJIIOYEBbIC
CJIOBA, OCHOBHBIE MOJIOXKEHHS, BBEACHUE, MaTepPHaIbl U METOABI, PE3YIbTaThl
1 o0CyKIeHNe, 3aKITF0UYEeHIUE, BRIBOIBI, HH(POPMANNIO 0 (GHHAHCHPOBAHUH (IIPH
HaJIMYMH ), CITUCOK MCTIOJIb30BaHHBIX HCTOYHUKOB (JINTEPATYPBI) K KAXKJI0H CTaThe,
BKJIIOYasi POMaHU3HPOBAHHBIHN (TPAHCIUTEPUPOBAHHBII JIATHHCKUM aI()aBUTOM)
BapHaHT HANMCAHMUS HCTOYHUKOB Ha KUPHJUTHLIE (HA Ka3aXCKOM 1 PYCCKOM SI3bIKAX)
em. TOCT 7.79-2000 (UCO 9-95) Ilpasuna mpanciumepayuu KUPULIOBCKO20
RUCLMA TAMUHCKUM ANPa8UMOM.

Cmamus 00131cHa codeprcamsp:

1. MPHTU (MexrocyoapCTBeHHBI pyOpHUKaTOp HAYYHOH TEXHHUYECKOU
nHpOpMAIIHN);

2. DOI — mocne MPHTH B BepxHeM mpaBoM yTiy (IpHCBaWBaeTCs U
3aI0JIHSCTCS PelaKIiel Ky pHaa);

3. Manuuansl (uMs1, oTaecTBo) @aMmians aBTopa (-0B) — Ha Ka3aXCKOM,
PYCCKOM M aHTJIMMCKOM SI3bIKaX (KUPHBIM MIPH(TOM, 10 LIEHTPY);

ABTOD, KOTOPHII BHEC HANOOJBIINI HHTEIUICKTYaIbHBIA BKJIA]] B [IOITOTOBKY
pykomnucH (IpH ABYX U 00JIee COaBTOPAX ), SIBISETCSI aBTOPOM-KOPPECTOHIEHTOM
1 o6o3HaYaeTcs «*».

ABTOpHI U3 Pa3HBIX YUeOHBIX 3aBEeICHUN yKa3bIBatoTCs nudpamu 1,2.
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4. Appuananus (opranmsanus (MecTo padoTsI (yueonl)), CTpaHa, TOPOx) —
Ha Ka3aXxCKOM, PyCCKOM M aHIJIMMCKOM si3bIKax. [TomHble qanuble 00 addummarm
aBTOPOB MPE/ICTABIIIOTCS B KOHIIE JKYPHAIIA;

5. HazpaHMe cTaTbH JIOJDKHO OTPaKaTh COJEPXKAHUE CTATbU, TEMATHKY
1 pe3yJbTaThl IPOBEAEHHOTO HAYYHOTO HCCieloBaHMs. B Ha3zBaHue crartbn
HEOOXOANMO BIOXKUTH HHPOPMATHBHOCTb, IPUBIICKATEIbHOCTD U YHUKAJIBHOCTh
(ue Oomnee 12 cnoB, MPONUCHBIMU OYKBaMH, SKHUPHBIM MIPH(TOM, IO IIEHTPY, Ha
TpeX SA3BIKAX: PyCCKUMN, Ka3aXCKUH, aHTTTHICKUN THOO0 HEMEIIKU);

6. AHHOTAIMs — KpaTKas XapaKTePUCTHKA HA3HAUYEHHS, COIEPKAHMSL, BU/IA,
(opMBI 1 ipyrux ocoOeHHOCTel cTaThu. JloJKHA OTpaskaTh OCHOBHBIE U IICHHBIE,
110 MHEHHIO aBTOPA, 3Talbl, OOBEKTHI, NX MPU3HAKA U BBIBOABI ITPOBEICHHOTO
nccuenoBanus. JlaeTcst Ha Ka3aXCKOM, PYCCKOM M aHIJIMHCKOM JIN0O HEMEIIKOM
sI3bIKaX (PEKOMEHIyeMblii 00beM aHHOTAIMH Ha SI3bIKE ITyOIMKAINY — HE MEHee
150, e 6omee 300 cimoB, KypCUB, HEXKUPHBIM MIPUDTOM, KeTIb — 12 MyHKTOB,
a03aIHbI OTCTYII ClieBa | crpaBa 1 cM, cMm. oOpasen);

7. KiroueBble cj10Ba — HA0OP CIIOB, OTPAXKAIOLINX COJCP)KAaHUE TEKCTa B
TEpPMHUHAX 00BEKTA, HAYYHON OTPACIIN U METOJIOB MCCIIE0BAHUS (OPOPMIISIOTCS
Ha TpeX SA3bIKaX: PyCCKHUN, Ka3aXCKUN, aHTTTHHCKIHA THO0 HEMEUKHUN; Kerab — 12
ITyHKTOB, KypCHB, OTCTYII clieBa-cripaBa — | cM.). PekoMeHyeMoe KOInIecTBO
KITIOYEBBIX CJIOB — 5-8, KOIMYECTBO CIIOB BHYTPH KITFOUEeBOH (hpa3sl — He Ooee 3.
3aJa0TCs B MOPSIIKE MX 3HAYUMOCTH, T.€. CAMOE BaXKHOE KITFOUEBOE CIIOBO CTAThU
JIOJDKHO OBITH MEPBBIM B CITUCKE (CM. 0Opaser);

8. OCHOBHOI1 TEKCT CTAaTbH U3JIATacTCs B ONPEJEIeHHOM OCIEJ0BATEIbHOCTH
€ro 4acTel, BKIIIOUaeT B cels:

- BBengenue (a03ar 1 cM 1o 1eBOMY Kparo, )KUPHBIMU OyKBaMH, Kerib — 14
myHKTOB). OOOCHOBaHHE BHIOOPA TEMBI, aKTYAIIBHOCTh TEMBI WJIH ITPOOIIEMEL.
AKTyaJIbHOCTB TE€MBI ONPEEISIETCS] OOIIMM HHTEPECOM K H3YHIEHHOCTH JAHHOTO
00beKTa, HO OTCYTCTBHEM HCUEPIBIBAIONINX OTBETOB HA NMEIOIIHECS] BOIPOCHI,
OHa JIOKa3bIBAETCS TEOPETUUECKON MIIM MPAKTUIECKOW 3HAYMMOCTBIO TEMBI.

- MaTepuajbl U MeTOABI (a63ay 1 cm no 1esomy Kpaio, HCupHulmMu 6YK6amu,
Kealb — 14 nynkmos). JI0IDKHBI COCTOSITH M3 OTIMCAHNS MaTEPHUAIIOB M X0/1a pabOTEI,
a TaKKe IOJTHOTO ONMCAHUS NCIIOJIb30BAHHBIX METOOB.

- PesyabTathl u o0cy:xknenue (aozay I cm no nesomy Kparo, HUpHoIMU
oykeamu, keenv — 14 nynkmos). IlpuBoanTcs aHAIN3 1 00CYKACHHUE MOTYIECHHBIX
BaMH pe3yJIbTaTOB HcCIeA0BaHus. [I[pUBOIATCS BEIBOABI 110 TIOJTyYEHHBIM B X0/1€
HCCIIEI0BaHMUs PE3yIbTaTaM, PACKPBIBACTCSI OCHOBHAS CyTh. M 3TO OJIMH U3 caMbIX
Ba)KHBIX Pa3/eyOB CTaThbu. B HEM HEOOXOIMMO MPOBECTH aHAIN3 PE3yJIbTATOB
cBOEil paboThl M 00CYXKJEHHE COOTBETCTBYIOLINX PE3YJIHTAaTOB B CPAaBHEHUH C
MIPEABIYIIUMH Pa00TaMH, aHATU3aMH U BHIBOJAAMH.
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- Undopmanuio o punancupoBanuu (MpU HATUYHHU) (ab3ay | cm no
JeBOMY Kpalo, HCUPHLIMU OyKeamu, Ke2ib — 14 nynkmos).

- BoIBOaBI (ab3ay | cm no negomy Kparo, sHCupHvimu OyKeamu, keaib — 14
NYHKMO8).

BeiBozibl — 00001IEHNE M IOABEEHNUE NTOrOB pabOTHl HAa JAHHOM 3Tare;
MOATBEPKIEHNE HUCTUHHOCTH BBIJBUTAEMOT0 YTBEP)KICHUS, BHICKA3aHHOTO
aBTOPOM, M 3aKJIIOYCHHE aBTOpa 00 M3MEHEHHWH HAYYHOTO 3HAHUS C y4ETOM
MIOJTyYEHHBIX PE3yJIbTaTOB. BBIBOABI HE JOJDKHBI OBITH AOCTPAKTHBIMH, OHU
JIOJDKHBI OBITH HCIIOJIB30BAHBI JUIs1 0000IIEHUSI PE3YIIbTAaTOB HCCIIEI0OBAHUS B TON
WIN MHOW HAay4YHOH 00JIacTH, C ONHMCAHUEM IMPEAJIOKEHUH MM BO3MOXKHOCTEH
JanpHeHe paboThL.

- CHucoK MCMOJIb30BAHHBIX HCTOYHMKOB (JICUPHBIMU OYKEAMU, Ke2lb —
14 nynkmos, 6 yenmpe) exniouaem 6 ceos:

CraTbs ¥ CIMCOK UCTIOIB30BAHHBIX HCTOYHUKOB JOJDKHBI OBITH O()OPMIICHBI
B cootBercTBUH ¢ ['OCT 7.5-98; TOCT 7.1-2003 (cM. obpaserr).

OuepeaHOCTh HCTOUYHUKOB OMPEACIAeTCs CIEIYIONMM 00pa3oM: cHadaia
MIOCJIEI0BATEIbHBIE CCHUIKH, T.€. HCTOYHHUKHM Ha KOTOPBIE BBl CCBHUIAETECH
110 OYEPEIHOCTH B CaMOW cTaThe. 3aTeM JOINOJIHUTEIbHBIE NCTOUYHUKHU, Ha
KOTOPBIX HET CCBUIOK, T.€. HCTOYHHKH, KOTOPBIE HE UMEIN MECTO B CTaTbe, HO
PEKOMEH/IOBaHbI BAMHU YUTATEISIM UISi O3HAKOMIICHHS, KaK CMEXHBIE PaboTBhI,
MIPOBOMMEIE MTapairienbHo. O0beM He MeHee 10, He 6oiree uem 20 HanMEHOBaHUIA
(CCBUIKM W TIpUMEYaHusl B CTaThe 0003HAYAIOTCS CKBO3HON HyMmepanueil u
3aKIIFOYAIOTCS B KBaJpaTHBIC CKOOKHM), TIPEUMYIIECTBEHHO 3a mocieanne 10-15
JIeT.

B citydae Hasmaus B ClMCKe UCIIOIb30BaHHBIX ICTOYHHKOB PAaOOT Ha KUPHIITULIE
(Ha Ka3aXCKOM U PYCCKOM SI3bIKaX ), HEOOXOANMO IIPEJICTaBUTh CITUCOK JIUTEPATYPBI
B JIByX BapHaHTax: 1) B opurnHaie (yKa3blBalOTCS HCTOYHHUKH HA PYCCKOM,
Ka3aXxCKOM U aHTJIMHCKOM JTHOO HEMEIIKOM s3bIKax); 2) pOMaHM3MPOBAHHBIN
BapHaHT HAIMCAHNS ICTOYHUKOB Ha KUPHJIIHLIE (Ha Ka3aXCKOM 1 PYCCKOM S3bIKaX),
TO €CTh TPaHCIUTepaIys JaTHHCKUM andaButoMm. cM. [OCT 7.79-2000 (MCO
9-95) IlpaBuia TpaHCTUTEPAIIMH KUPHUIDIOBCKOTO MMChMa JIATHHCKUM aI(hpaBUTOM.

Onnaiin cepsuc Tpancarumepayusa no IOCTy — https://transliteration-on-
line.ru/

IIpaBuaa TpaHcAuTepauUMu KHPHIJOBCKOIO MHUCbMAa JATHHCKHM
anpaBUTOM.

Pomanu3uposannulit cnucok numepamypovl 00J1MCeH Gbl2iAA0emy
cneoyrouwum oopazom: aBTOp(-bI) (TpaHCIUTEpANUS JTHUOO AHTIOSI3BITHBIN
BApUaHT IPU €ro HAJINYMKM) — Ha3BaHWE CTAaThU B TPAHCIUTEPHUPOBAHHOM
BapHaHTe — [[EpeBOJ HAa3BaHMs CTAaTbU HA AHTJIIMHCKUH A3BIK B KBAJPAaTHBIX
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CKOOKax| — Ha3BaHME Ka3axXOs3BIYHOTO JHOO PYCCKOS3BIYHOTO MCTOYHHMKA
(TpaHcuTEpanys, 1100 aHTTIHICKOE Ha3BaHHE IIPH €TI0 HAINYNHU) — BBIXOJIHBIE
JlaHHBIE ¢ 0003HAYCHUSIMU HA aHTJIMHCKOM SI3BIKE.

HNnmocTpanuu, nepedyeHb PUCYHKOB U NOAPHUCYHOUYHBIE HAANHCH K
HUM TPEJCTABIAIOT 110 TEKCTy CTaTbU. B 3JI€KTpOHHON BEpCHUHM PUCYHKH U
wuTocTpanuu npeacrapisiores B Gopmate TIF mwmm JPG ¢ paspemieHuem He
menee 300 dpi.

MaTtemaTtudeckue popMyJIbl TOJDKHEI OBITH HaOpaHbl B Microsoft Equation
Editor (xaxxmas popmyia — oqiH OOBEKT).

Ha ornenbHoii cTpanuue (nocje cTarbu)
B hiekTpoHHOM BapHaHTe MPUBOASITCS MOJHbIE MOYTOBLIE ajpeca,

HOMepa cay:ke0HOro u foMamnero TeaedoHoB, e-mail (Homepa TesedoHoB

JUISl CBSI3M PeIaKIUM C ABTOPAMU, He MY0JIUKYIOTCH);

Caenenusi 00 aBTopax

Ha ka3zaxckom si3bike Ha pycckom sa3bike | Ha anriuiickoM si3bike

Damuiust mst OTaecTBO (MOJHOCTHIO)

Z[OJ'DKHOCTB, y4€Has CTCICHb, 3BaHNUC

OpraHusanus

T'opon

Wunexc

Crpana

E-mail

Tenedon
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OBPA3EIl K O®POPMJIEHHIO CTATEM
MPHTMU 14.37.27

DO xxxXXXXXXXXXXX

*C. K. AHmukeeea
TopaiireipoB ynusepcutert, Pecriyonmka Kazaxcran, r. [TaBnogap

TEOPETUYECKAST MOAEJIb ®OPMUPOBAHUST KOMIIETEH-
U COYUNAIIbHbIX PABOTHUKOB YEPE3 KYPCbI I10OBbI-
LIEHWA KBATIM®UKALUN

B oannou cmamve npeocmasiena meopemuneckas Mooens Gopmupo-
6aHUsL TUMHOCHIHBIX U NPODECCUOHWTLHBIX KOMNEMEHYUI COYUATIbHbIX Pa-
OOMHUKOG Hepe3 KyPCbl NOGIUUEHUS KEAIUDUKAYUL, KOMOPAsl paspabomana
6 pamkax OOKMopcKou ouccepmayuu « Popmuposanue TUIHOCMHBIX U NPO-
(hecCUOHANbHBIX KOMREMEHYULE COYUATTbHBIX PADONHUKOS Yepe3 KypPCobl NOBbl-
wenus keanugurayuuy. B cmamoe npueoosimes nedazocuueckue acnekmol
camoeo npoyecca MoOeuposanus, NEPEUCIeHbL IMansl NeOa202UYecKo2o
modenuposarus.  [Ipeocmagienvl  MemooonocUecKutl,  NPOYeccyalbHblil
(mexHono2uYecKuil) U UHCIMPYMEHMATbHBIL YPOGHU MOOETU, ee Yellb, MOHU-
MOPUHZ CHOPMUPOBAHHOCIIUL UCKOMBIX KOMNEMEHYU, A TNAKICE PE3YIbIMam.
B mooenu noxazanvl KomMnemeHmHOCmHblL, IUYHOCHHO-OPUEHMUPOBAHHbIU U
NPAKIMUKO-OPUCHIMUPOBAHHDLIL NeOa20UdecKie NoOX00bl, 3aKOHOMEPHOCHIU,
NPUHYUNGL, YCIOBUST POPMUPOBAHUS GLIOPAHHBIX KOMAEMEHYULl; ONUCAHbL
IMANBL Peanu3ayuu npoyecca PoPMUPOSaAHUsl, YPOGHU CHOPMUPOBAHHOCHILL
JIUHHOCMHBIX U NPODECCUOHATbHBIX KoMnemenyuil. B pasderne npakmuueckoll
NO020MOBKU NPeonazaemcs: UHMePaKmueHas paboma & cucmeme CLyuld-
MeNb-NPeno0asameb-2pynna, NOOpasyMearowds TUUHoe YHACmue Kancoo2o
cneyuanucma, a maxice OmKpvlmue nepeoco 6 Hawieli cmpare Pecnybnukan-
cKo20 0bujecmeenHo2o obvedunenus «Hayuonanvuolii anvsie npogeccuo-
HATIbHBIX COYUWTLHBIX PAbOMHUK08y. [lanHas modens noopazymesaem noo
€060l OanbHeliulee COBEPUICHCMBOBAHUE U CAMOCHOAMEbHOE PA3GUINUE
JIUHHOCHBIX U NPOPHECCUOHATLHBIX KOMNEMEHYULL COYUATTLHBIX PADONHUKOS.
Dmo noseonsiem ysuoenms 8 MoOeu dPPHEeKMUSHOCHb Peanu3ayuu Kypcos no-
BbILUCHUSL K8ATUDUKAYULU, POPMbL, MEMOObL U CPEOCmEd padombi.

Knrouesvle crnosa: meopemuueckas mooeib, KOMNEMEHYUY, NOGbl-
WeHUe KeATUMUKAYULL, COYUATbHBLE PAOOMHUKU.
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BBenenne

CornuanbHast paboTa — OTHOCHTEIBHO HOBAsI JIJIsl HAIIICH CTPAaHBI MPOGECCHS.
[TosToMy 0OydeHHE CONMAIBHBIX PAOOTHUKOB HA COBPEMCHHOH CTaJuU HE Xa-
PAKTEpU3YETCs HATMYUEM JOCTATOYHO pa3pabOTaHHBIX 00pa30BaTEIbHBIX CTaH-
JAPTOB, KOTOPBIC HAXOIUIIN OBl BBIPAXKECHUE B ()OPMYITHPOBKE IEarOTHUCCKUX
LeNel, B CoJlepyKaHuU, TEXHOJIOTUAX YUEeOHOTO Mpoliecca.

Tpodonxcenue mexkcma nybonuKyemoeo mamepuana

Marepuajibl 1 METOABI

TeopeTnueckuil aHaau3 HaAyYHOH IMCHUXOJIOTO-MEJAarOrH4eckoil U Crelu-
AIBHOM JIUTEPATypPhI IO MPOOIIEMe UCCIICAOBAHMS;, aHATN3 3aKOHOJATCIbHBIX H
HOPMATHBHBIX JIOKYMEHTOB T10 OTKPBITHIO OOIIECTBEHHBIX OOBCIUHCHUI; aHa-
JIU3 COJICPXKAHUS MPOTPAMM KYPCOB IOBBIIICHUS KBATH(HUKAIIMNA CONUATBHBIX
PabOTHHUKOB; MOJICTHPOBAHNUE; aHAIN3 U 0000IICHUE MEAarOrHYSCKOr0 OIBITA;
OIPOCHBIC METOIbI (Oece/1a, aHKETUPOBAHKE, HHTCPBBIOMPOBAHNUE ); HAOJFOICHHE;
aHAaJIU3 MPOYKTOB JESITETLHOCTH CIIEHUAINCTOB; SKCIIEPUMEHT, METObI MaTeMa-
THYECKOM CTATHCTHKY IO 00pabOTKE IKCIICPUMCHTATBHBIX TaHHBIX.

TIpodondcenue mexkcma nyboauKyemoeo mamepuana

Pe3yabTaThl U 00cy:KI1€HUE

YtoOBI HOHSITH 0OBEKTHBHBIC 3aKOHOMEPHOCTH, JISKAIIIUE B OCHOBE IpoIiecca
(hopMHUPOBAHUS M PA3BUTHUS JIMIHOCTHBIX U MPO(ECCHOHATBHBIX KOMIICTCHITHIA
COITMATIBHBIX PAOOTHUKOB Yepe3 KyPChI MMOBBIICHHS KBaTH(QUKAIHH, HEOOXO0IUMO
YETKO MPEACTABIATH ce0e MX MOJICTb.

Tpodonxcenue mexkcma nyboauKyemoeo mamepuana

BriBoabl

Takxum 00pa3oM, Ha OCHOBaHUH BBIIIECU3I0KEHHOT'O MOKHO CJICTaTh BHIBOT
0 TOM, YTO TEOpETHYECKass MOJEIb (DOPMUPOBAHUS JTMYHOCTHBIX U Mpodeccu-
OHAJIbHBIX KOMIICTCHIIUH COLMAIBHBIX PA0OOTHUKOB Yepe3 KYpPChl MOBBIIICHHS
KBaJTU(UKAIMH COJICPKHUT TPU YPOBHS €€ pPeaTn3aiuu.

Tpodonxcenue mekcma nyboauKyemoeo mamepuana

CnucoK ucnojib30BaHHBIX HCTOUHHKOB

1 Jaxun, A. H. Ilegarornuyeckoe MO/IeIMPOBAaHHUE : CYIIHOCTb, 3P (HeKTHB-
HOCTB ¥ HeomnpeneneHHocTh [ Tekcr] // [legaroruka. — 2003. — Ne 4. — C. 22.

2 Ky3nenosa, A. I'. Pa3Butue MeTo010ruu CHCTEMHOTO ITOIX0/A B OT€YE-
CTBeHHOI1 nefaroruke : MoHorpadust [ Texcr]. — Xabaposck : M3x-Bo XK UIIIIK
IIK, 2001. - 152 c.

3 Kapomna, I'. H. CucteMHBI# 01X0/1 K 9KOJIOTHYECKOMY 00pa30BaHUIO U
Bocriuranuio (Ha matepuane cenbcknx mkon) [Texcr]. — MuHck, 1994. — 212 c.
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4 ITodd, B. A. Porrs moneneii B mozHanmu [ Texer]—J1. : JIT'Y, 1963. - 128 c.

5 Tay6aesa, L11. Meroionorust 1 METOMKA TUAAKTUIECKOTO UCCIIEJOBAHUS
yaebHoe mocoodue [Tekct]. — Anmmatsl : Kasak yausepcureri, 2015. — 246 c.

6 axuH, A. H. MozaenupoBaHue KOMIIETEHTHOCTH Y4aCTHUKOB OTKPBITOTO
obpazoBanms [Texcr]. — M. : HUM mkonsHBIX TexHOMOTHH 2009. — 290 C.

7 Naxun, A. H. Monenmuposanue B nenaroruke [Tekct] // nen u npeansl.
—2010.—Ne 1(3). - T.2-C. 11-20.

8 Jaxun, A. H. [Tegarormueckoe MmoxenupoBanue : MoHorpadus [Tekcr].
— HoBocubupck : M3n-sBo HUTTKuUIIPO, 2005. — 230 c.

9 Aybakuposa, C. JI. ®opmMupoBaHne ITEOHTOIOTHIECKONH TOTOBHOCTH
OyIyIIUX MMeAaroroB K paboTe B yCIOBHUAX MHKIIO3MBHOTO 0Opa30BaHMs : JIUCC.
Ha COHUCK. cTetl. a-pa ¢uioc. (PhD) mo 6D010300 — Ilemarornka u ICHXOIOTHS
[Texct] — [TaBmomap, 2017. — 162 c.

10 Apbin, E. M., [¢eiidpep, H. I., Bypauna, E. U. Teoperuueckue
ACTIeKTHI IPO(PEeCCHOHANBHON MOATOTOBKH Nenarora XXI Beka : yue0. mocodne
[Texct]. — [TaBmomap : IIT'Y um. C. Topaiirsiposa; CII6. : TA®KuC uwm. I1. @.
Jlecradra, 2005. — 270 c.
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C. K. Aumuxkeesa
TopalifbIpOB YHUBEPCUTET,
Kazaxcran PecyOnukacer, [TaBmomap K.

BIJIIKTIJIIKTI APTTBIPY KYPCTAPBI APKbIJIbI
IJIEYMETTIK KbIBMETKEPJIEPAIH KY3IPETTIVIIKTEPIH
KAJIBIIITACTBIPYABIH TEOPUSIJIBIK MOJEJII

byn  makanaoa «Oneymemmix  KvismemxepnepOiy — OLniKminiin
apmmelpy  Kypcmapbl — apKblibl  MYJI2AnblK  JCoHe  Kociou
Ky3ipemminikmepin — Kaiblnmacmulpy»  OOKMOPAbIK — OUCCePMALUsL
weHbepinoe o3ipieHeeH OLIKMINIKMI  apmmulpy Kypcmapvl ApKblibl
a/leyMemmiK KvlsMemKepiepOiy, myi2aiblK HCoHe Kociou Ky3vlpemminiin
KanelnmacmelpyObly — meopusnely  mooeni — ycwvinvlizad. Makanaoa
MoOenvoey Npoyeciniy Nneoaco2UKAIbIK ACHeKmiiepl, nedazoeuKanbik
MoOenvOeyoiy  KeszeHOepi  KeamipineeH. MooenvOiy — 90icHAMANbIK,
npoyeccyanovix (MexHON02UAIbIK) IHCOHe ACNANMblK, OeHeelepl, OHbIH
Makcamol,  Kaxcemmi  Ky3vipemmepoiy — KATbINmacy MOHUMOPUHZI,
conoaui-ax, Homudiceci ycvinviazan. Modenvoe Ky3vipemminikke, mynzaza
basbimmanaan  JicoHe NPaKmukaza 0a2elMmanean —NeoacoUKaublK
macinoep, mayoanean Ky3vipemmepoi Kaiblnmacmulpy 3aHObLIbIKMAPLI,
Kazuoammapwl, wapmmapsl KOpceminzen, Kalblnmacy npoyecin icke
acelpy Kezenoepi, dceke JiCoHe Kociou Kyzvlpemmepoiy Kalblnmacy
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Oeneeliiepi  cunammanzawn.  IIpakmukanvl — OaublHObIK — OONIMIHOE
MBIHOAYUbI-OKbIMYWbI-ON  JHCYUeCciHOe — UHMEPAKMUSMI  HCYMbIC
YCHIHLLIAObL, Ol O MAMAHHBIY JiCeKe KAMbICYbIH, COHOQU-aK enimizoe
aneawkbl  «Kociou oreymemmik  Kvizmemxepiepoiy Yammolk dlbsaH-
coly Pecnybnukanvix Ko2amowix Oiprecmiciniy aubliybli 6i10ipedi. Byn
MOOeb oeyMemmiK Kbl3mMemxepepOiH HCeKe HCoHe KoCciOU Ky3vlipemmepiH
00an opi dwcemindipyoi wcoHe moyeicis O0amvimyovl 0indipedi. Byn
MoOenvOe  OiNiKminikmi — apmmuelpy  KypCmapulH —icKe — acbipyoblH
MUIMOINI2IH, HCYMBIC HBICAHOAP®I, d0icmepi MeH KypaidapblH Kepyze
MYMKIHOIK Oepedi.

Kinmmi ce3dep. meopusinvlk modenv, Ky3vipemminik, OLiikminikmi
apmmuipy, oleymMemmix KplamemrepJep.

S. K. Antikeyeva
Toraighyrov University,
Republic of Kazakhstan, Pavlodar.

THEORETICAL MODEL OF FORMATION
COMPETENCIES OF SOCIAL WORKERS THROUGH
PROFESSIONAL DEVELOPMENT COURSES

This article presents a theoretical model for the formation of personal
and professional competencies of social workers through advanced
training courses, which was developed in the framework of the doctoral
dissertation «Formation of personal and professional competencies of
social workers through advanced training courses». The article presents
the pedagogical aspects of the modeling process itself, and lists the stages
of pedagogical modeling. The methodological, procedural (technological)
and instrumental levels of the model, its purpose, monitoring the formation
of the required competencies, as well as the result are presented. The model
shows competence-based, personality-oriented and practice-oriented
pedagogical approaches, patterns, principles, conditions for the formation
of selected competencies; describes the stages of the formation process,
the levels of formation of personal and professional competencies. The
practical training section offers interactive work in the listener-teacher-
group system, which implies the personal participation of each specialist,
as well as the opening of the first Republican public Association in our
country, the national Alliance of professional social workers. This model
implies further improvement and independent development of personal
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and professional competencies of social workers. This allows you to see
in the model the effectiveness of the implementation of advanced training
courses, forms, methods and means of work.

Keywords:  theoretical —~model, competencies, professional
development, social workers.
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INYBJIUKAIIUOHHAS OTUKA
Hay4HBIX )kypHaJI0B HAO «TopaiirelpoB yHuBepcuTe™
«BectHuK TopaiirbIpoB YHUBEPCHTETAY,
«Hayka u Texnnka Ka3zaxcrana», «Kpaesenenune»

Penaknmonnas xomnerus HaydHbIX kypHainoB HAO «Topaiirsipos
yHuBepcuter» «BecTHuk TopalireipoB yHuBepcureTa», «Hayka u TexHuka
Kazaxcrana» n HayuHO-momyJsipHOro xypHana «KpaeBenenue» B cBoei
podeCcCHOHATBHON JesATEIbHOCTH NPUIEPKUBAIOTCS MPUHIUIIOB U HOPM
[Ty6nukanoHHO# 9THKM Hay4IHBIX KypHaI0B HAO «TopaiirelpoB yHUBEpCHUTETY.
[TybnukannonHas 9Tuka pa3paboTaHa B COOTBETCTBHH C MEXIyHapOIHOU
myOIMKaMOHHON 3THYecKoi HopMoi KomuTera 1o myOnMKalMoOHHON ITHKE
(COPE), sTryecknmMu NpHHIMIAME TyOaukaun xypHainoB Scopus (Elsevier),
Konexca akagemuueckoit uectnoctu HAO «TopalireIpoB YHUBEPCUTETY.

[TyOnukanuoHHast ATHKa ONpeaessieT HOPMbI, IPUHIUIBI U CTaHAapThI
STHUYECKOTO MOBEJEHUSA PEJaKTOpPOB, PEIEH3EHTOB U aBTOPOB, MEPHI IO
BBISIBJICHUIO KOH(DJIMKTOB MHTEPECOB, HEATUYHOTO MOBEJCHUS, HHCTPYKIUH IO
U3BATUIO (PETPAKIMN), UCITPABIICHHUIO U OTIPOBEPKEHUIO CTATBH.

Bce ywyacTHuKHM nporiecca myOIMKauK, COOI0IAI0T IIPHHIHITEI, HOPMBI U
CTaH/IapThI IyOIMKAIOHHOW 3THKH.

KavecTBO Hay4HOTO >KypHaia 00ecreYnBaeTCsl HCIOIHEHHEM MPUHIIUIIOB
YYaCTHUKOB Ipollecca MyOJuKaluu: paBEHCTBA BCEX aBTOPOB, MPUHIUII
KOH(HUIEeHINaTbHOCTH, OJHOKpPATHBIE MyOJIMKAaIlMK, aBTOPCTBA PYKOIHCH,
MPUHLUI OPUTHHAIBHOCTHU, NPUHIMII MOJTBEPKACHUS UCTOYHUKOB, IPUHITUII
00BEKTHBHOCTH U CBOEBPEMEHHOCTH PELICH3UPOBAHHSI.

[paBa 1 00513aHHOCTY WIEHOB PeJaKIIMOHHBIX KOJUIETHH HAYyYHBIX )KYPHAJIOB
HAO «Topaiirsipos yHusepcutet» «BecTHuk TopalirbIpOB YHHBEPCUTETa,
«Hayxka u Texnuka Ka3zaxcrana» 1 HayqHO-IOIYJISIpHOT O XKypHaia «KpaeBeneHue
onpenenensl CO CMK 8.12.3-20 VnpaBineHHe Hay4dHO-U31aTEIbCKOU
JeSITEIbHOCTBIO.

IIpaBa u 003aHHOCTH PeLCH3EHTOB

Peniensentsl Hay4HbIX KypHanoB «BecTHuk TopalrslpoB yHUBEPCUTETAY,
«Hayxka u rexnuka Kaszaxcranay, HayuHo-nomyJssipHoOro skypHania «Kpaesenenuey,
00513aHBI PYKOBOJICTBOBATHCS IIPUHIIUIIOM OOBEKTHBHOCTH.

[lepconanpHasi KpUTHKA B ajpec aBTOpa(-0B) PYKOIHMCH HEIOMYCTHMA.
PerieH3eHT ODKEH apryMEHTHPOBAaTh CBOM 3aMEUaHUsl 1 00OCHOBBIBATH CBOE
pelIeHne 0 NPUHATUH PYKOIMCH WU O €€ OTKJIIOHEHUH.
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HanmoHansHOCTb, peNTUTHo3HAast IPHHAIEKHOCTD, TIOJTIMTHYECKIE HITH HHbIE
B3MJISABI aBTOPA(-OB) HE JIOJKHBI IIPHHUMATHCS BO BHUMAHUE U YUUTBHIBATHCS B
IIPOIIECCEe PELICH3NPOBAHUS PYKOIIUCH PELICH3EHTOM(-aMH).

DKcnepTHas OLIeHKa, COCTaBJICHHAs! PELICH3EHTOM JI0JDKHA CTIOCOOCTBOBATH
MIPUHATHIO PELICHUs pPelaKIiell 0 MyOIUKaK U IIOMOTaTh aBTOPY yIyUIINTh
PYKOIIHCB.

Pemienne o MpUHATHAY PYyKOIINCH K ITyOJIMKaIlH, BO3BpAIEHUE PAOOTHI aBTOPY
Ha U3MEHEHHE WIIN JOpadoTKY, THO0 pelIeHne 00 OTKIOHEHUH OT ITyOIUKAIHH
MIPUHUMAETCS PEJIKOJUIETHEH OITUpasiCh Ha PE3yIbTaThl PEIIEH3NPOBAHMS.

[IprHIUT CBOEBPEMEHHOCTH PELEH3UpOBaHUs. PeneH3eHT o0s13aH
MIPEAOCTABUTh PELIEH3UIO B CPOK, ONPEEIICHHBIN peJakLiiell, HO He no3/Hee 2-4
HeJIeIb C MOMEHTA ITOJTy9eHHs] PyKOIHMCH Ha perieH3upoBanue. Eciu paccMoTpenue
CTaThH 1 ITOJIrOTOBKA PELICH3MN B HA3HAUCHHBIE CPOKU HEBO3MOYKHBI, TO PELICH3EHT
JIOJDKEH HEe3aMeUINTEIbHO YBEJOMHUTE 00 3TOM HayYHOTO peaKTopa.

PenienseHT, KOTOPBII CUNTAET, YTO €T0 KBATN(HUKAINS HE COOTBETCTBYET JIOO
HEI0CTaTOYHA JUIS IPUHATHS PEIICHUS IPU PELCH3NPOBAaHNH IIPEI0CTaBICHHON
PYKOIIMCH JJOJDKEH HE3aMeIMTENIFHO COOOIIUTE 00 TOM HAyYHOMY PEIaKToOpy
1 OTKa3aThCsl OT PEIICH3UPOBAHUS PYKOIUCH.

[MpuHIMI KOH(GHUAESHINATLHOCTH CO CTOPOHBI pEIeH3eHTa. PyKomucs,
MIPEOCTABICHHAs PELEH3CHTY Ha PEIEH3MPOBAHUE JODKHA paccMaTpHBATHCS
Kak KOH(HUICHINATBHBIN MaTeprai. PelleH3eHT nMeeT IpaBo AEMOHCTPUPOBAThH
ee 1/ 00Cy’KAaTh ¢ IPYTHMH JINIIAMH TOJIBKO ITOCIIE MOTy4eHHs THICEMEHHOTO
pa3pemeHns co CTOPOHbI HAYYHOTO PeaKTOpPa KypHaa |/Uin aBTopa(-oB).

Wudopmanns 1 naen HayqHOH pabOTEI, ITOIyYSHHBIE B XO/I€ PELIEH3UPOBAHMS
n obecrieueHns MyOINKaMOHHOTO TPOLIEcca, HE JOJDKHBI OBITh NCIIOJIb30BAHBI
peneH3eHTOM(-aM1) [UIsl TTIOJTyYEeHUS TMYHOH BBITOIBL.

[IpyHINO MOATBEPXKACHNUS MCTOYHHMKOB. PEIeH3eHT JOJKEH yKas3aTh
Hay4HbIE pAa0OTHI, KOTOpBIE OKa3ajdu Obl BIUSHUE HA HCCIENI0BATEIbCKUE
pe3ybTaThl paccMaTpUBAEMON PYKOIHCH, HO HE OBUIM MPHBEINECHBI aBTOPOM(-
amn). Taxoke peneH3eHT 00s3aH 00paTUTh BHUMAaHUE HAYYHOTO PEIAKTOpa Ha
3HAYUTEITBHOE CXOJICTBO MJIH COBIIAZIEHUE MEX/Y PACCMATPUBAEMOH PYKOIHCHIO
1 paHee OIyOJIMKOBaHHON pabOTOH, 0 KOTOPOM €My N3BECTHO.

Ecin y peneH3eHTa MMEIOTCS JIOCTaTOYHBIE OCHOBAHMS I10JIaraTh, 4TO
B PYKOITUCH COZEPIKHUTCS IUIaruar, HEKOPPEKTHBIC 3aMMCTBOBAHUS, JIOKHBIE
n c(haOpuKOBaHHBIE MaTEPUATBl WIM PE3YIbTAThl UCCIEIOBAHMS, TO OH HE
JIOJDKEH JIOIYCTHTh PYKOITUCH K ITyOJIMKAny U MPOMH(GOPMUPOBATH HAYYHOTO
penakTopa KypHalla O BbISIBJICHHBIX HapYIICHUSIX PUHINIIOB, CTAHAAPTOB U HOPM
My ONMKAIMOHHON M HAYYIHOW ATHUKH.
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IIpaBa u 00A3aHHOCTH aBTOPOB

[TyGmukannoHHast 3TUKa 0a3upyeTcsi Ha COOIIOICHUH ITPUHIIATIOB!

O/HOKPaTHOCTB 1Ty OJIMKALUK. ABTOP(-bI) TapaHTHPYIOT YTO IPE/ICTaBICHHASL
B PENaKLHUIO PYKOIIMCh CTaTbu He Obla IpeacTaBiIeHa AT PACCMOTPEHUS B
npyrue usganus. [IpencraBieHne pyKONUCH €IMHOBPEMEHHO B HECKOJIBKUX
YKypHaJIaX/U3IaHUsIX HETIPUEMIIEMO U SIBIISIETCS TpyOBIM HapyIIEHUEM IIPUHIIUIIOB,
CTaH/IapTOB ¥ HOPM ITyOJIMKAIIHOHHOM ATHKH.

ABTOpcTBO pykKomucu. JIumo, KoTopoe BHECIO HAMOOIbIIHN
MHTEIUIEKTYJIbHBIN BKJIAJ B TIOJI'OTOBKY PYKOITHCH (TIpH ABYX 1 O0Jiee CoaBTOpax),
SIBJISIETCSI aBTOPOM-KOPPECIIOH/ICHTOM M YKa3bIBAETCsI IEPBBIM B CITUCKE aBTOPOB.

Jist Kaxk1o0i cTaTh JOJKEH OBITh Ha3HAUEH aBTOP U1l KOPPECHIOHICHIINH,
KOTOPBIH OTBEYAET 3a IIOATOTOBKY (PMHAILHON BEPCHHU CTAThH, KOMMYHHKAIIHIO C
PpeIKoIIIeTHEH, T0JKEeH 00eCTIeunTh BKIIOYEHUE BCEX YIaCTHUKOB HCCIICTOBAHMS
(TIpu KOJIMYECTBE aBTOPOB 00JI€E OHOTO), BHECIIIMX B HETO JOCTATOYHBIN BKIIAJI, B
CIIMCOK aBTOPOB, & TAKXKE MOIYyYHUTh 0JI00PEHIE OKOHYATEILHOH BEPCHHU PYKOITHCH
OT BCEX aBTOPOB JJIsI TIPEJICTABICHHS B PEJaKIUIO st Ty Onukamu. Bee aBTopsl,
yKa3aHHbIE B PyKOIIHCH/CTaThe, HECYT OTBETCTBEHHOCTD 32 COJIEPIKaHHE PAOOTEHI.

[TpuHIMIT OPUTHHAIBHOCTH. ABTODP(-bI) TapaHTUPYET, YTO PE3yJIbTATHI
WCCIIeIOBAHMSI, N3JI0’KEHHBIE B PYKOIHCH, TIPEJICTABIISIIOT COO0I OPUTHHAIBHYIO
CaMOCTOSITENIbHYI0 paboTy, U He Cojep’KaT HEKOPPEKTHBIX 3aMMCTBOBAaHHN U
IUIaruaTa, KOTopble MOTyT OBITh BBISIBIICHBI B TIpOLIECCE.

ABTOpBI HECYT OTBETCTBEHHOCTH 32 IyOJMKAIMIO CTaTed ¢ MpU3HAKaMu
HEITUYHOTO TOBEACHHUs, IIarnara, camolularuara, CaMOIUTHPOBAHHUS,
¢danpcudpukanum, Gpabpukanuy, UCKaXEHUSI JaHHBIX, JOKHOTO aBTOPCTBA,
QyOIMpoBaHMsl, KOH(IIMKTAa HHTEPECOB U 0OMaHa.

[TpuHOMT MOATBEPKACHHUST NCTOYHUKOB. ABTOP(BI) 00513yeTcsl IPaBUIILHO
yKa3blBaTh HAay4YHbIE W WHBIE HCTOYHHMKH, KOTOpPBIE OH(M) MCIIONB30BaI(M) B
X0Jle UCCJIeJIOBaHMA. B cirydyae MCIIONIb30BaHUsT KaKUX-THO0 YacTel 4dyKUX
paboT W/MiKM 3aMMCTBOBAHUSI YTBEPKICHUH JPyroro aBTopa(-oB) B PYKOIUCH
JIOJDKHBI OBITh yKa3aHbl OMOIHOrpaduiecKie CChUIKU C yKa3aHueM aBTopa(-oB)
nepBouctrouHuka. Madopmanus, moaydeHHas n3 COMHUTEIBHBIX HCTOYHUKOB HE
JIOJDKHA MCIIOJIb30BaTHCS MPH 0(OPMIICHUH PYKOITHCH.

B cnywae, eciim y peleH3eHTOB, HAYYHOI'O pelakTopa, 4djaeHa(-oB)
PEIKOJUIETUH XKypHaJla BO3HUKAIOT COMHEHHS! MOJUIMHHOCTH U JIOCTOBEPHOCTH
PEe3yJIbTaTOB UCCIIEAOBAHUSL, aBTOP(-bl) IOJDKHBI ITPEAOCTABHUTh JIOTIOIHUTEIBHBIE
MaTepuaibl JJIsl MOJTBEPKACHUS PE3yJIbTaTOB MM (haKTOB, IPUBOJUMBIX B
PYKOIIHCH.

Hcnpasienne ommbOOK B mpouecce myonukanuu. B ciydae BBISIBICHUS
OLIMOOK ¥ HETOYHOCTEH B paboTe Ha JII000H cTa U My OIMKaIMOHHOT O TIpoliecca
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ABTOPBI O0SI3YFOTCS B CPOYHOM IOPSIKE COOOIIUTH 00 3TOM HAyYHOMY PEIAKTOPY
1 OKa3aTh IIOMOLIb B YCTPAHCHUH WIIM HCIIPABICHUU OIIMOKH JUIS ITy OJIMKALIH
Ha caiiTe )xypHasia cooTBeTcTBYfomei koppekmun (Erratum nmm Corrigendum) ¢
KOMMEHTapUsiMH. B cirydae 0OHapykeHuUst IpyObIX OLINOOK, KOTOPBIE HEBO3MOMXKHO
HCIPaBUTh, aBTOP(-bI) TOJKEH(-HBI) OTO3BaTh PYKOIHCE/CTAThIO.

[TpuHIMO coOnrogeHus] MyOIMKALMOHHON STUKH. ABTOPBI 00sS3aHEI
COOJIOATh ITHYECKUE HOPMBI, CBSA3aHHBIC ¢ KPUTUKOW WM 3aMEYaHHSIMHU B
OTHOLICHHH UCCIICIOBAHUI, & TAK)KE B OTHOLICHUH B3aUMOJCHCTBHUS € pelakiueit
10 MOBOJAY peleH3HpoBaHUsA M nyOnukanuu. HecoOuroneHne 3THYECKHX
NPUHIIMIIOB ABTOPAMHU PACLIEHUBACTCSI KaK rpy00e HapyIIeHUE STHKH ITy OJIMKaLHi
U JIaeT OCHOBAHUE IS CHATHUS PYKOITUCH C PELICH3UPOBAHMS U/HIIN Ty OJIMKALUH.

Konduukr uaTepecon

KoHdmukT mHTEpecoB, 1o onpeneneHuio Komurera o myOauKaMOHHOH
stuke (COPE), 310 KOH(IUKTHBIE CUTyalld, B KOTOPBIX aBTOPHI, PEIICH3CHTHI
WA YWICHBI PEJKOJUICTUH UMEIOT HEsIBHBIC HHTEPECHI, CIIOCOOHBIE MOBIHUATH Ha
UX CYXJIEHHS KacaTellbHO IyOiHuKyemoro marepuana. KoHdiaukr nHTepecoB
MOSIBIISICTCS, KOTJa UMEIOTCS (DMHAHCOBBIE, JINYHBIE HJIM NPO(heCcCHOHATIbHBIC
YCIIOBHS1, KOTOPBIE MOT'YT IOBJIUSATH Ha HAYYHOE CY)KICHHE PELICH3CHTa 1 YICHOB
PEIKOJUIETHH, M, KaK Pe3yJbTaT, Ha PEelIeHHE PEAKOJIICIHH OTHOCHTEIBHO
yOJIMKALIMU PYKOIHCH.

['aBHBINA peaKTop, WICH PEIKOJUICI U U PELIEH3CHTHI JJOJDKHBI OIIOBECTUTD
0 IIOTEHIAITEHOM KOH(IHMKTE HHTEPECOB, KOTOPBIA MOXKET KaK-TO IMOBJIUATH HA
pelIeHre PeIaKIHOHHOM Koulernn. YIIeHbl peIKOIIerHH JOJDKHBI OTKa3aThCs
OT PaCCMOTPEHUS] PYKOIIMCH, €CIIH OHH COCTOAT B KaKHX-JIMOO KOHKYPEHTHBIX
OTHOLICHHSX, CBA3AHHBIX C PE3yJIbTaTaMH UCCIICI0BAHUS aBTOPA(-OB) PYKOIIUCH,
00 eCITH CYIECTBYET HHOIM KOH(IIMKT HHTEPECOB.

[Tpu mogave pyKoNMUCH Ha pACCMOTPEHHE B XKYpHAI, aBTOP(-bI) 3asBIISET O
TOM, YTO B COJICP)KaHUH PYKOIUCH yKa3aHbl BCE HCTOYHHUKH (DHHAHCHPOBAHUS
HCCIIeIOBAHNS; TAKKE YKa3bIBAIOT, KAKHE MIMEIOTCS KOMMepUecKue, PUHaHCOBBIE,
JIMYHBIE WU PO ECCHOHANIBHBIE (hPaKTOPbI, KOTOPBIE MOTIIU ObI CO3/1aTh KOH(IUKT
HHTEpPECOB B OTHOLICHHUH IIOJAHHOI Ha pacCMOTpeHue pykomucu. ABTop(bl), B
[IChME ITPU HAJIMYUH KOH(IIMKTa HHTEPECOB, MOTYT yKa3aTh YUCHBIX, KOTOPbIE,
10 MX MHEHHUIO, HE CMOT'YT OOBEKTHBHO OLICHUTh UX PYKOITHUCE.

PerieH3eHT He I0JDKEeH paccMaTpUBaTh PyKOIHCH, KOTOPBIE MOTYT HOCITYKHUTb
NPUYMHAMU KOH(JIMKTa UHTEPECOB, IPOUCTEKAIONIEI0 U3 KOHKYPEHIUH,
COTPYZHHYECTBA HJIM JAPYTHX OTHOIICHUI ¢ KeM-ITHMO0 M3 aBTOPOB, UMEIOIINX
OTHOLIEHHE K PYKOIIHCH.
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B ciaywae HannuMs KOH(IMKTAa HHTEPECOB C COACPIKAHHEM PYKOIUCH,
OTBETCTBEHHBIN CEKpeTapb JOJDKEH M3BECTUTH 00 3TOM IJIABHOTO PEIaKTOopa,
TIOCJIE YEro PYKOIIUCH IePElACTCs APYTOMY PELICH3CHTY.

CyniecTBoBaHHe KOH(IIMKTA HHTEPECOB MEX/y YUYaCTHUKAMH B IIpoLiEcce
pPacCMOTpPEHHUS U PELICH3UPOBAHHUS HE 3HAYHT, YTO PYKOIHCH OYAET OTKIOHEHA

Bcem 3aMHTEpeCOBaHHBIM JIHLAM HEOOXOANUMO, IO Mepe BO3MOKHOCTH
n3beratb BOSHHKHOBEHHUS KOH(JINKTa MHTEPECOB B JIOOBIX BapUalHsIX Ha
BCEX JTanax IyOoiuKanun. B ciryyae BOSHHKHOBEHHs KaKoOro-JIMOo KOHMIMKTA
HHTEPECOB TOT, KTO OOHApPYXKHJ 3TOT KOHQIIUKT, JOJDKEH HEe3aMeIIHTEIILHO
OIOBECTUTH 00 3TOM pelnakuui. To xe camoe KacaeTcs JOBIX APYrHX
HapyLIeHHH IPUHIMIIOB, CTAHAAPTOB M HOPM ITyOJIMKALOHHON ¥ HAyYHOM STHKH.

HesTnunoe nosegenue

HesTH4YHBIM NOBEIEHHEM CUUTAIOTCS JCHCTBUS aBTOPOB, PEJAKTOPOB
WIN U3JaTeNsl, B Cllydae CaMOCTOSTEIBHOrO MPEJOCTABICHUS PELEH3HH Ha
COOCTBEHHBIC CTaTbH, B CJIy4ae JOTOBOPHOTO M JIOKHOTO PELCH3UPOBAHMS, B
YCIIOBUSX OOpAIleHHs K areHTCKHM yCIyraM sl IyOJHKalUH pe3ysIbTaToB
Hay4YHOTO WCCJIEOBAaHUsA, JDKEABTOPCTBA, Qanbcudurannu U Gadpuxanuu
pe3yJIbTaTOB UCCIEIOBaHU, MyOINKAIM HEJTOCTOBEPHBIX MCEBIO-HAYYHBIX
TEKCTOB, IIepejayi PYKOIMCH CTaTell B IpyTrue N3aHus 0e3 pa3peLieHus aBTOPOB,
nepeiayd MaTepualioB aBTOPOB TPETHUM JIMIIAM, YCIIOBHS KOTZa HapyLICHBI
ABTOPCKHE ITPaBa M MPHHIUITEI KOHQUICHIIMATBHOCTH PEaKIIHOHHBIX IIPOLIECCOB,
B CJly4ae MaHHITYJISILHU C LUTHPOBAHUEM, IUIATHATOM.
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