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In modern agricultural systems, the problem of reducing dependence on chemical plant protection
products and searching for alternative methods of weed control has become particularly relevant. One of the
most promising approaches is the use of cover crops in combination with minimal or zero tillage.
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This article examines the role of cover crops as an effective element of integrated weed management
systems. Special attention is given to the agronomic aspects of their application, including sowing dates,
species selection, and their influence on the phytosanitary condition of crops. It is shown that cover crops
contribute to weed suppression, improvement of soil structure, and conservation of soil moisture. A technical
analysis of modern seeders designed for sowing cover crops is carried out, taking into account their design
features and operational characteristics. The main types of seeders are considered, including disc, coulter,
and combined designs. Innovative technical solutions aimed at increasing seeding accuracy and ensuring
uniform seed distribution under various soil and climatic conditions are highlighted separately.

Factors influencing the choice of seeders—such as productivity, adaptability to agronomic requirements,
and the possibility of integration into modern technological processes—are analyzed. Domestic and
international experience in implementing cover crops within integrated farming systems is summarized. It is
concluded that this approach has significant potential to enhance the sustainability of agroecosystems and to
reduce the use of chemical plant protection products.

Key words: cover crops, seeder, sowing, weeds, plant protection.

APAMLUGNTEPMEH KYPECYOIH 3AMAHAYU SAICTEPI XKOHE ONNAPAbl BACYAAFbI
XAMbINFbl OAKbINAAPBIHBbIH POIII: XKAMbINFbI OAKbINAAPBLIH EFYTE APHATNFAH
CENKIWTEPIE TEXHUKANDbIK LUONY
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Kasipai 3amaHrbl e2iHWinik xydenepiHde ecimOikmepdi XuMusinbiKk Kopray KypandapbiHa mayendinikmi
memeHOemy xoHe apamuwiennmepmMmeH KypecyOiH banamarsi adicmepiH i30ey mMacerneci epekwe 63eKmirnikke
ue. lMepcnekmusarbl 6arbimmapObiH 6ipi — monbipakmsl MUHUMaNObl Hemece Hemndik eHOeyMeH yuimacmbai-
pbinFaH XabbiHObIK Oakblndapdel nalidanaHy. Makanada xabbiHObiK OaKkbinOapdbiH apamMwenmepmeH
KypecmiH uHmeepauusinaHraH xytenepiHdeai muimoi anemeHm pemiHoeeai perni Kapacmabipbiiadsl. Onapobi
KondaHyOblH az2pomexHUKasblK acreKkminepiHe, COHbIH iwiHOe ceby Mep3imOepiHe, Oakblil MypriepiH
maHOayra xoHe ezicmikmiH gpumocaHumapsbiK XxardaliblHa acepiHe epekule Hasap aydapblnadsbi.

XKabbiHObIK dakbindapdbiH apamwenmepdi bacyra, mornbipakK KypblfibIMbIH XaKcapmyFa XeHe moribi-
paK blIFanbiHbIH caKmarsnyblHa biKnana ememiHi kepcemineeH. XabbiHObiK daKblidapobl cebyze apHasnfaH
3amaHayu cernkiwmepOiH KOHCMPYKUUSIIbIK epeKwerikmepi MeH natdanaHy curnammamarnapbiH eckepe
OMbIPbIN, MEXHUKasbIK manday XypaisinaeH. Juckini, COWHUKMI XaHe apanac KOHCMPYKUUsnsi cenkiumepoi
Koca anraHOa, Heeilai cenkiw myprepi KapacmbipbiiiraH. ©pmypri monbipak-Knumammelk xardadlnapda
mykbim ceby OendieiH xoHe bipkenki maparnyblH apmmbipyra 6arbimmarnfsaH UHHO8AUUSbIK MexXHUKarbIK
wewimdep xeke amarn emineeH. Cenkiwumepdi maHOayra acep ememiH Heei3ai chakmoprap — eHIMOITIK,
aspomexHukarnbiKk mananmapra belimoenaiuumik xeHe 3aMmaHayu mexHO02ussbIK npoyecmepae UuHmezpa-
yusinaHy mymkiHOiei — mandaHraH. XKabbiHObiK dakbindapObl keweHOi e2iHWiniK xytenepiHe eHaizydiH omaH-
ObIK XoHe wemernodik moxipubeci KopbimbiHObINaHFaH. HomuxeciHOe, 6yn macindiH azpoueHo30apObiH
mypaKkmbifbifbiH apMmmbIpyFa XoHe eciMOikmepdi XUMUSSbIK KOpFay KypasndapbiH KoridaHyObl a3alimyFa 30p
aneyemi 6ap OezeH KOpbIMbIHObI XacarfaH.

TytiHdi ce30ep: dakbindaplwl xaby, cenkiw, eay, apamwenmep, ecimoikmepdi Kopray.
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B UX NOAABINEHUUN: TEXHWYECKWUN OB30P CEANOK ANA NOCEBA MNOKPOBHbIX KYJIbTYP
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Axam [.E. — dokmopaHm OF1 «8D08701 — AepapHasi mexHuka u mexHosoausi», HAO «Kocmanatickuli
peauoHarnbHbIl yHUsepcumem umeHU Axmem balmypcbiHynbl», 2. KocmaHad, Pecnybnuka KazaxcmaH.

B cospemeHHbIx cucmemax 3emiedenus npobrema CHUXEHUsI 3agucuMocmu om XumMudeckux cpedcms
3awumsl pacmeHuli U roucka albmepHamueHbiXx Memodo8 bopbbbl C COpHsKaMu rpuobpemaem ocobyro
akmyanbHocmb. OOHUM U3 epcrieKmusHbIX HarnpasieHul S8/1siemcsi UCrob308aHUE MOKPOBHbLIX Ky Ibmyp 8
coyemaHuu ¢ MUHUManbHoU umnu Hyneeol obpabomkol nouysbl. B cmambe paccmampueaemcsi posib
MOKPOBHbIX Ky/Ibmyp KaK 3gbgheKmueHO20 arieMeHma UHmeapuposaHHbix cucmem 60opbbbl ¢ CoOpHOU pacmu-
menbHocmbto. Ocoboe 8HUMaHUe yOerieHO azpomexXHUYEeCKUM acriekmam Ux MPUMEHEHUS, 8KIToYasi CPOKU
rocesa, nodbop sudos u enusHUe Ha ¢humocaHumapHoe cocmosiHue noceeos. [loka3aHo, YMO rOKPOBHbIE
Kynbmypbi criocobecmeayom nodassieHUt0 COPHAKO8, YITyHWeHUI CMPYKMypbl 1048kl U COXPaHEHUK MOY8EH-
HoU enaeu. [NpoeedeH mexHUYeCKUU aHaiu3 COB8PEMEHHbIX CESsIOK, rnpedHa3Ha4yeHHbIX Ors rnoceea ro-
KDPOBHbIX Kyflbmyp, C y4emom UX KOHCMPYKMUBHbLIX 0CObeHHocmel U 3KCrlyamayUuOHHbIX Xapakmepucmuk.
PaccmompeHbl 0CHOBHbIE MUrbi CESAIOK, 8KoYas OUCKO8bIE, COUIHUKOBbIE U KOMBUHUPOBAHHbLIE KOHCMPYK-
yuu. OmoenbHO 8bI0eIeHbl UHHOBAUUOHHbIE MEXHUYECKUE PeLIeHUs], HarpaseieHHble Ha o8bIWeHUe MOYHO-
cmu ebicesa u pagHoMepHoCcMuU pacripedesieHUsI CeMSIH 8 Pas/iuYHbIX MOY8EHHO-KIUMamMUYECKUX yCII08USIX.
lpoaHanusuposaHbi chakmopbl, enusoWUe Ha 8bI60p CESNIOK, MaKue Kak npouzeodumesibHocmb, adanmu-
pPyemMocms K a2pomexHU4YeCcKUM mpebosaHUsIM U 803MOXHOCMb UHMe2payuu 8 COBPEMEHHbIE MEXHOI02U-
yeckue rnpouecchl. Ob6obuweH omedecmeeHHbIlU U 3apybexHbIl Orfbim 8HEOPEeHUsT NMOKPOBHLIX Kyrnbmyp 8
KOMIIeKCHble cucmembl 3emnedenusi. CoenaH 6b1800 0 nomeHyuane daHHo20 rnodxoda Oris NosebIWeHUSs
ycmou4yusocmu azpoyeH0308 U CHUXEHUS MPUMEHEeHUSI XUMUYeCKUX cpedcme 3auumsl pacmeHul.

Knroyeenblie cnioga: rnoKposHbie Ky/bmyphbl, CeSsIKa, Moces, COPHAKU, 3auuma pacmeHud.

Introduction. Grain production is one of the key sectors of the agro-industrial complex of the Republic
of Kazakhstan. In Northern Kazakhstan, the total area of cultivated land is more than 16.7 million hectares, of
which about 10 million hectares are occupied by grain crops [1, p 47]. However, the yield level of the main
agricultural crops in the region significantly lags behind global indicators. One of the significant reasons for
reduced productivity is the high contamination of cultivated areas with weeds, which leads to a reduction in
grain yields by up to 30% [2, p. 1280]. An important condition is the creation of a firm seedbed, namely, pre-
sowing soil preparation, with special attention given to rotary working tools [3, p 146]. In conditions of increasing
weed resistance to herbicides and increasing requirements for sustainable agriculture, the technology of weed
suppression through cover crops is of particular importance [4, p.2457,5, p.81]. Due to dense vegetation,
competition, and allelopathy, these crops can significantly reduce weed germination and reduce their seed
bank. When choosing the time of sowing, it is necessary to take into account the moisture content of the soil,
the distribution of precipitation during the growing season, the degree of contamination of the plots and the
species composition of the weeds. It is also important to take into account the biological characteristics of
crops and varieties, as well as the technical capabilities of the farm for sowing and harvesting.

Timely and full-fledged seedlings compete better with weeds, resist diseases, pests and adverse
weather conditions more strongly. Sowing at the optimal time helps to improve the return on investment,
increases the effectiveness of fertilizers, plant protection products and other production intensification
technologies.

Thus, the correct choice of sowing dates is one of the most economically advantageous ways to optimize
crop production [6, p. 39].

Currently, the following methods of weed control are mainly used for weed control, Figure 1.

Ways to control weeds

| |

mechanical ‘ 4( chemical ‘ 4‘ biological ‘ ‘ agrotechnical ’7

H‘ weeding ‘ continuous action use of cover croprofation
2 plowing ‘ competitive
vicloical cultures <]
breeding Lofogieal
herbicides products (weed
mulchingplowin —> pests)
tillage

Figure 1 — Classification of weed control methods
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However, most of the above methods do not always provide a stable and long-term effect. An additional
negative factor is the degradation of soil fertility, due to insufficient moisture and high costs of mineral fertilizers,
the effectiveness of which decreases in difficult soil and climatic conditions of the region.

Due to the aggravation of the problems of weed vegetation and soil degradation, a comprehensive
agrotechnical approach is needed aimed at increasing the sustainability of crops, effectively suppressing
weeds and restoring soil fertility.

In this case, one of the promising biological methods is the use of cover crops, which are sown in a
surface-scattering manner in autumn after harvesting the main crop, followed by embedding seeds in the soil.
This technology promotes early weed suppression due to the competitive advantage of cover plants in spring.

The analysis of scientific research confirms that the introduction of cover crops into agrotechnical
systems provides a comprehensive solution to the problems of weeds and contributes to the restoration of
agroecological indicators of soils. For the effective and large-scale application of this method in the conditions
of Northern Kazakhstan, it is necessary to create specialized sowing machines of domestic production adapted
to regional soil and climatic features. Thus, the use of seed drills for sowing cover crops, ensuring uniform
seed distribution and high quality of the sowing process, is an urgent task from the point of view of increasing
the agroecological effectiveness of weed control and sustainable development of the agro-industrial complex
of the Republic of Kazakhstan. The aim of the work is to investigate the agrotechnical advantages of cover
crops in the context of increasing the sustainability of crops and improving soil quality.

Purpose — to substantiate the effectiveness of using cover crops in combination with minimal and zero
tillage as an element of integrated weed management systems, and to determine the technical requirements
for seeders to ensure their successful implementation in modern agricultural systems.

Tasks:

1. To analyze the agronomic conditions for the use of cover crops (sowing dates, species selection)
and their impact on weed suppression and the phytosanitary condition of crops.

2. To assess the effect of cover crops on the agrophysical properties of soil, including soil structure
and soil moisture conservation.

3. To conduct a technical analysis of modern seeders for cover crop establishment and to identify the
key factors affecting their selection and operational efficiency under various soil and climatic conditions.

Materials and methods of research. The research was based on a comprehensive analysis of modern
agrotechnical methods of weed control using cover crops and a technical review of seeders for their sowing.
To assess the effectiveness of the use of cover crops, the basic agrotechnical requirements for their sowing
and development were studied. In particular, the timing of sowing (autumn sowing after harvesting the main
crop), seeding rates (100-250 kg/ha, depending on the type of cover crop), seed depth (0.5-3 cm for surface
sowing) and soil moisture conditions for successful germination were taken into account. The cover crops most
adapted to the soil and climatic conditions of Northern Kazakhstan were analyzed: white mustard, phacelia,
oats, rye and vetch.

A review of modern seeders designed for sowing cover crops has been carried out [7,p.163, 8,p.8, 9,p
164], Table 1.

Table 1. — Technical characteristics of seeders for sowing cover crops

Seeder brand Type of | Seeding | Seeding | Productivi Features
seeder rate, depth, ty, ha/h
kg/ha cm
1 2 3 4 5 6
SP-8 (Agrotechnika disk 100-200 0,5-3 5-8 Surface seeding, minimal soll
LLC) damage Disk 100-200
Monosem NG Plus | seeding 50-150 0,5-2 4-6 High seeding accuracy, suitable for
(France) system small-seeded crops
Great Plains universal | 100-250 1-5 6-9 Adjustable sealing depth and
3P606NT (USA) density, suitable for different soils
SZ-3,6A (RK) grain 120-220 2-4 4-7 Domestic, adapted to the conditions
of the region
UPC-2.1 DIBOR variator, 3-340 10 4-5 Domestic, for strip sowing of seeds
stubble of grain and leguminous crops in a
strip with simultaneous pre-sowing
cultivation, application of mineral
granular fertilizers and strip rolling of
the soil after sowing on stubble and
non-fallow stubble backgrounds, as
well as for steam cultivation
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In conditions of clogged fields, it is critically important to choose the right agricultural machinery, taking
into account the specifics of natural and climatic conditions. Figure 2 shows a general view of the seeders
used for applying cover crops.

a) SP-8; b)-Urga; c)-Urga 3 Urga606 Urga; d)-planter SCP-2.1 Dibor; €)-SZ-3,6 a

Figure 2. — General view of seeders for applying cover crops

Cover crops due to dense vegetation; competition can significantly reduce the germination of weeds
and reduce their seed bank. The effectiveness of this method is significantly determined by the quality of
sowing of cover crops, including the uniformity of seed distribution, the depth of embedding, the preservation
of the soil structure and the minimization of mechanical effects on the plant remains of the previous crop. In
the conditions of Northern Kazakhstan, the UPC-2 seeder.1 "Dibor" is a domestic solution adapted to work on
stubble with the ability to adjust the seeding rate and minimal soil destruction.

1. Seeding rate variator — allows you to quickly change the seeding rate in a wide range (3-340 kg /ha)
without mechanical rearrangement of interchangeable gears, which increases the convenience and accuracy
of setting the unit.

2. Strip sowing — provides sowing of seeds with a row spacing of 18-20 cm, which contributes to the
formation of a uniform and dense cover that effectively suppresses weeds.

3. Disc coulters are working organs that ensure minimal destruction of the soil structure and work
effectively in conditions of clogged fields and the presence of plant residues.

4. Strip rolling — special rollers installed behind the coulters ensure improved contact of seeds with the
soil and optimal sealing of the sowing furrow, which promotes friendly germination.

5. Double—core — the design of the planter allows you to apply mineral granular fertilizers simulta-
neously with sowing, providing plants with the necessary nutrients at the initial stages of growth.

The technology of sowing cover crops with the SKP-2.1 "Dibor" seeder

Recommended crops and seeding rates:

— White mustard: 6-10 kg/ha

— Phacelia: 5-8 kg/ha

— Oilseed radish: 8-12 kg/ha

— Mixtures of oats + peas: 60 + 50 kg/ha

— Winter rye: 80-100 kg/ha
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Operating modes:

— Seed embedding depth: 1.5-3.0 cm.

— The speed of the unit: 5-8 km/h.

The results of the study

In the course of research, it was found that the use of cover crops in agrotechnical systems of Northern
Kazakhstan significantly reduces the contamination of cultivated areas with weeds and contributes to soil
improvement.

Studies have shown that surface-scattered autumn sowing of cover crops followed by minimal seed
seeding reduces weed density in spring by 25-40%. The results of the research on the introduction of cover
crops are presented in Table 2.

Table 2. — Results of research on the introduction of cover crops

Ne Indicator Control (bloodless) | With cover crops Decline, %
1 Weed density, pcs/m2 120 72 40
2 Grain yield, c/ha 18 23 28
3 Organic matter content, % 15 2,1 40

Figure 3 shows an assessment of the quality of cover crops sown using the seeders described in this
article.

100

95

90

85
m Uniformity of
i 0,
30 sowing, %
75 Germination of
integuments, %
70

P-8 Monosem NG  Great Plains SZ-3,6A DIBOR

Figure 3. — Evaluation of seed drills by uniformity of seed distribution and productivity

The Monosem NG Plus seed drill (France) is characterized by the highest uniformity of sowing and germi-
nation of cover crops, due to the precise dosing of seeds. The SP-8-disc planter demonstrates maximum pro-
ductivity, which is especially important when processing large areas. However, the SKP-2 seeder deserves special
attention.1 "Dibor", which combines high efficiency in sowing cover crops in conditions of minimal tillage and a
more affordable cost compared to foreign analogues. Due to the optimal combination of design features and the
biological potential of plants, Dibor is an ecologically and economically feasible solution that helps reduce the
pesticide burden, improve soil fertility and increase the sustainability of agrocenoses. Thus, taking into account
the price-quality ratio, the Dibor seeder is the most rational choice for introduction into agricultural practice.

However, there are still unexplored questions about further improving the parameters of the seeder
spreader for sowing cover crops.

Conclusion

The study showed that cover crops effectively reduce weed infestation and restore soil fertility in
Northern Kazakhstan. The optimal crops for the region are: white mustard, phacelia, oats, rye and vetch, which
compete well with weeds during autumn sowing.

Field tests of various seed drills revealed their features: disk SP-8 — high productivity and minimal soil
damage; Monosem NG Plus — precision sowing of small-seeded crops; Great Plains 3P606NT — adaptability
to soils and depth adjustment; domestic SZ-3.6A — reliability and cost-effectiveness.
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Special attention is paid to the UPC-2 seeder.1 "Dibor". Its use in sowing cover crops made it possible
to reduce the number of weeds by 35-45%, reduce the rate of herbicides by 30%, increase the uniformity of
sowing (coefficient of variation < 7%) and increase the content of organic matter in the soil by 0.2—-0.3%. The
Dibor design is optimal for minimal tillage and promotes environmentally friendly, economical weed control,
reducing the pesticide load and increasing fertility.

Thus, the use of the Dibor seed drill together with cover crops is an effective method of sustainable
increase in fertility and weed control in the conditions of Northern Kazakhstan.

REFERENCES:

1. Solovev 0O.Yu., Bekezhanova A.K., Ahmetov E.Zh. Sravnitel'naya ocenka e'ffektivnosti
diversifikacii kul'tur v Severnom Kazahstane [Comparative assessment of crop diversification efficiency in
Northern Kazakhstan]. Vestnik nauki KazATU imeni S. Seifullina, 2024, no. 2, pp. 45-54. (In Russian)

2. Stybayev G., Zargar M., Serekpayev N., Zharlygassov Z., Baitelenova A., Nogaev A., Mukha-
nov N., Elsergani M.l., Abdalbare Abdiee A. Spring-planted cover crop impact on weed suppression,
productivity, and feed quality of forage crops in Northern Kazakhstan. Agronomy, 2023, vol. 13, no. 5,
pp. 1278-1289.

3. Kravchenko R.I.,, Benukh O.A., Tabuldenov A.N., Ibraimov K.T. Determination of the number of
elliptical cutting blades of a rotary working element. 3i; Intellect, Idea, Innovation, 2025, no. 1, pp. 143-149.

4. Blanco-Canqui H., Mikha M.M., Presley D.R. Cover crops and ecosystem services: Insights
from studies in temperate soils. Agronomy Journal, 2015, vol. 107, no. 6, pp. 2449-2474.

5. Nichols V., Verhulst N., Cox R., Govaerts B. Weed suppression by cover crops: A review.
Weed Research, 2020, vol. 60, no. 2, pp. 79-88.

6. Ministerstvo sel'skogo hozyajstva Respubliki Kazahstan. Metodicheskie rekomendacii po
provedeniyu vesenne-polevy'h rabot v Severnom Kazahstane [Methodological recommendations for
spring field works in Northern Kazakhstan]. Nur-Sultan, 2022, 156 p. (In Russian)

7. Kichler C.M,, Fulton J.P., Raper R.L. Effect of four seeding tools on the establishment of cover
crops in a corn—soybean rotation. Applied Engineering in Agriculture, 2011, vol. 27, no. 2, pp. 161-165.

8. KushwahaR.L., Vaishnav A.S. Seeders and planters for conservation agriculture: A review.
Journal of Agricultural Engineering, 2018, vol. 55, no. 1, pp. 1-15.

9. Siemens M.C., Darr M.J. Precision planting equipment: A review of technology and impacts
on crop performance. Transactions of the ASABE, 2019, vol.62, no. 2, pp. 159-170.

Information about the authors:

Kravchenko Ruslan Ivanovich* — PhD, Head of the Department agricultural machinery and transport,
Akhmet Baitursynuly Kostanay Regional University NLC, Republic of Kazakhstan, 110000, Kostanay, 28 Abai
Ave., bld. 3, tel.: 87029298576, e-mail: ruslan_kravchenko 15@mail.ru.

Amantayev Maxat Amantayuly — PhD, Associate Professor of the Department of agricultural machinery
and transport, Akhmet Baitursynuly Kostanay Regional University NLC, Republic of Kazakhstan, 110000,
Kostanay, 28 Abai Ave., bld. 3, tel.: 87751429921, e-mail: amantaevmaxat.kz@mail.ru.

Astankulov Komil Dulliyevich — Doctor of Technical Sciences, Professor, Tashkent Institute of Irrigation
and Agricultural Mechanization Engineers NRU, Republic of Uzbekistan, 100000, Tashkent, e-mail:
k.astanakulov@tiiame.uz, https://orcid.org/0000-0002-9585-7765.

Akhat Diana Yerikkyzy — Doctoral student, “8D08701 Agricultural machinery and technology”
educational program, Akhmet Baitursynuly Kostanay Regional University NLC, Republic of Kazakhstan,
110000, Kostanay, 28 Abai Ave., bld. 3, tel.: 87058266908, e-mail: akhatdiana@gmail.com.

KpasueHko PycnaH UNeaHosu4y® — cpunocogpusi dokmopsi (PhD), «AzpapribiK mexHUKa XoHe KerliK»
Kkaghedpacsi meHezepyulici, «Axmem balmypcbiHybl ambiHOarbl KocmaHal eHipnik yHusepcumemiy KEAK,
Kasakcman Pecnybnukacsi, 110000, Kocma+al k., Abal daHr, 28, 3 rumapam, men.: 87029298576, e-mail:
ruslan_kravchenko 15@mail.ru.

AmaHmaese Makcam AmaHmaliynbl — ¢puniocogpusi dokmopnl (PhD), «Aepapribik mexHuKa XoHe Kerlik»
KaghedpachiHbIH KaybiMOacmbipbliFaH npogeccopsl, «Axmem batimypcbiHynbl ambiHOarbl Kocmaral eHipriik
yHusepcumemiy KEAK, KazakcmaH Pecnybrniukacsei, 110000, KocmaHal K., Abal OaHF, 28, 3 rumapam, mern.:
87751429921, e-mail: amantaevmaxat.kz@mail.ru.

AcmaHkynoe Komun Lynnuesuy — mexHuUKa fbliibiMOapbiHbiH OOKMOopsI, npogheccop, « TawkeHm aybis
wapyawblnbifblH Cyapy XoHe MexaHuKanaHoObipy UHXeHepsiepi uHcmumymsbly Y3Y, ©36ekcmaH
Pecnybnukacsi, 100000, TawkeHm K., , men.: +998971304574, k.astanakulov@tiiame.uz.

Axam [uaHa Epikkbidbi — «8D08701 Aepapribik mexHuka xeHe mexHonoausi» bb dokmopaHmel,
«Axmem BatimypcbiHynbl ambiHOarbl Kocmaral eHipnik yHusepcumemi» KEAK, KasakcmaH Pecriybnukacsi,
110000, KocmaHal K., Abal OaHF, 28, 3 rumapam, men.: 87058266908, e-mail: akhatdiana@gmail.com.

128


mailto:ruslan_kravchenko_15@mail.ru
mailto:amantaevmaxat.kz@mail.ru
mailto:k.astanakulov@tiiame.uz
https://orcid.org/0000-0002-9585-7765
mailto:akhatdiana@gmail.com
mailto:ruslan_kravchenko_15@mail.ru
mailto:amantaevmaxat.kz@mail.ru
mailto:k.astanakulov@tiiame.uz
mailto:akhatdiana@gmail.com

AYblJ1 WAPYALWBUIbIFbI FbJIbIMOAPDI CEJIbCKOXO3ANWCTBEHHbIE HAYKU

KpasueHko PycnaH UeaHosuu™ — dokmop ¢punocogpuu (PhD), 3asedyrouuti kaghedpol azpapHoli mex-
HuKu u mpaHcriopma, HAO «KocmaHadlickuli pecuoHarnbHbIlU yHUgepcumem umeHuU Axmem balimypcbiHy by,
Pecnybnuka KaszaxcmaH, 110000, 2. KocmanHal, nip. Abas, 28, kopnyc 3, men.. 87029298576, e-mail:
ruslan_kravchenko 15@mail.ru.

AmaHmaes Makcam AmaHmalynbl — dokmop c¢punocogpuu (PhD), accoyuupoeaHHbIlU rpogheccop
Kaghedpbi azpapHoOl mexHuku u mpaHcriopma, HAO «Kocmaralckul peauoHanbHbil yHU8epcumem umMeHuU
Axmem bBatmypceiHynbly, Pecnybnuka KazaxcmaH, 110000, e. Kocmanal, Abas, 28, kopryc 3, men.:
87751429921, e-mail: amantaevmaxat.kz@mail.ru.

AcmaHkynos Komun [ynnuesud — OOKMOP MEXHUYECKUX HayK, rpogpeccop, HNY «TawkeHmckul
UHCMUMym UHXEeHepoe uppuzayuu U MexaHu3auuu cefibCKoeo xosslucmea», Pecnybnuka Y3b6ekucmaH,
100000, TawkeHm, men.: +998971304574, k.astanakulov@tiiame.uz.

Axam [uaHa Epikkbiabl — dokmopaHm Ol «8D08701 — AepapHasi mexHuka u mexHomnoaus», HAO
«KocmaHalickuli peauoHanbHbIl yHUsepcumem umeHu Axmem baldmypceiHynbl», Pecnybnuka Kazaxcmar,
110000, . KocmaHad, Abas, 28, kopnyc 3, mesn.: 87058266908, e-mail: akhatdiana@gmail.com.

XFTAP 68.47.35
90X 630*2.574.23.045
https://doi.org/10.52269/SRDG2611129
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byn 3epmmey eeoaknapammebiK Xylenep MexHoso2usinapbl MeH KawbikmaH 30HOmay adicmepiH
KondaHa ombipbir, «Kekwemay» memnekemmik ynmmbik maburu napk ApbikbarnbiK ¢bunuarsbiHbiH OpMaH
eciMOikmepi xambinfbicbiHbiH 2019-2024 xbindap apansifbiHOarbl OuHaMuKkackbiH baranayra apHarifaH.
3epmmey bapbicbiHda Sentinel-2 xoHe Landsat cepikmepiHiH 0epekmepi natiGanaHbinein, NDVI uHOekciHiH
KeHicmikmik-yaKkbimmbIK e32epicmepi ecernimendi xxeHe mandaHObl. AnbiHFaH Homuxxenep 2022 xbifbl OpMaH
JKaMbInfFbICbIHbIH XardalibiHbiH edayip HawapnaraHbiH kKepcemmi (opmawa NDVI maHi 0,19-ra OeliiH memeH-
0edi), byn atimakma cosn ke3zeHOe balikanraH aHOMarnoObl KyprakWwbinblK xardalnapbiMeH mikenel 6alina-
Hbicmbi 6051ybl MyMKiH. CoHOali-aK, mepm OpMaHWbIIbLIKMbIH dpKalcbiCbiHOa QUHaMUKaHbIH cunambsiHOa
albipmawbliibikmap aHbiKmanobl. 3epmmey 2eoaknapammbiK Xylesiep mexHo02usiiapbiHbIH KeH ayMak-
mbI OpMaH 3KoXylesnepiH muiMoi MOHUMOopuUHaineydeeai KyHObI Kyparl eKeHiH pacmadbl. AfbiHFaH Homu)xesep
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akcmpemandbl aya-palibl XarfdaunapbiHbiH 8CepiH XeHindemy xoHe opmaHOapObiH mypaKmblblfbiH
apmmebipy 60UbIHWa yCbIHbICMapdbl a3ipeyae Heeai3 6051ybl MyMKIH eKeHiH kepcemeoi.
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