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PRODUCTION OF CAMPYLOBACTERIOSIS AGGLUTINATING MONOSPECIFIC SERUM

Bizhanov A.B.* — Doctor of Veterinary Sciences, Professor, Chief Researcher, Department of
bacteriology, Kazakh Scientific Research Veterinary Institute LLP, Almaty, Republic of Kazakhstan.

Sembina F.Y. — Candidate of Veterinary Sciences, Leading Researcher, Department of bacteriology,
Kazakh Scientific Research Veterinary Institute LLP, Almaty, Republic of Kazakhstan.

Baramova Sh.A. — Doctor of Biological Sciences, Professor, Chief Researcher, Department of
bacteriology, Kazakh Scientific Research Veterinary Institute LLP, Almaty, Republic of Kazakhstan.

Kassenov M.M. — Candidate of Veterinary Sciences, Professor, Director General, Kazakh Scientific
Research Veterinary Institute LLP, Almaty, Republic of Kazakhstan.

The article presents the results of experiments conducted to obtain campylobacteriosis agglutinating
monospecific serum. Based on the conducted study, the Campylobacter fetus fetus B-0115 strain of KazSRVI
was isolated from an aborted ovine fetus. This strain exhibits characteristic cultural, morphological,
biochemical, and antigenic properties; previous research substantiated that this strain can be effectively used
to produce monospecific agglutinating sera for the serological diagnosis of campylobacteriosis via
agglutination reaction. High pathogenicity and virulence of this strain were established.

On the basis of the developed scheme of immunization and use of immunostimulant the antigenic load
during immunization was significantly reduced and antibody titers of specific sera were increased due to
increased antibody formation in the animals-producers. The activity of hyperimmune sera obtained using the
immunostimulant was 1:1600-1:3200. The sera were strictly specific — they gave negative agglutination
reaction with heterologous antigens. The effect of storage duration on the biological properties of
campylobacteriosis antigens and monospecific agglutinating sera of types I, I, and Ill was investigated, and
production testing of these preparations was conducted.

Based on the agglutination reaction results, the antigens retained their specificity and activity for up to
12 months post-manufacture under laboratory conditions. In all experiments, antigen self-agglutination controls
yielded negative results.

On the basis of the Campylobacter fetus fetus B-0115 strain of KazSRVI and application of the
developed immunization scheme, an active and highly specific campylobacteriosis monospecific agglutinating
serum for the diagnosis of campylobacteriosis in the agglutination reaction was obtained.

Key words: agglutination, campylobacteriosis, immunization, monospecific serum.

KAMMNUNOBAKTEPUANbBIK ATTNIOTUHALUUANAUTBIH MOHOCNELIM®UKATBIK CAPbICY ANY

buxaHos A.B.* — semepuHapusi fblribiMOapbiHbIH OOKMOphkI, npogheccop, bakmepuonoausi 6enimiHiH
bac rbibIMU Kbid3Memkepi, «Ka3ak fbiibiMu-3epmmey eemepuHapus uHcmumymbi» XKUIC, Anmamsl K.,
KasakcmaH Pecrniybnukacei.

CembuHa @.E. — eemepuHapus fbinbiMOapbiHbIH KaHOUdamsbl, 6bakmepuornoeaus beniMiHiH xemeKwi
FBIIBIMU  KbiI3Memkepi, «Kasak fbinbiMu-3epmmey eemepuHapus uHcmumymsly XKLIC, Anmamel K.,
KasakcmaH Pecnybnukacsi.

Bapamosa L. A. — 6uonozus fbinbiMdapbiHbIH A0KMOpPbI, npogeccop, bakmepuonoaus benimiHiH 6ac
FBIIBIMU  KbI3Memkepi, «Kasak fbiibiMu-3epmmey eemepuHapus uHcmumymsly XKLIC, Anmamel K.,
KasakcmaH Pecnybnukacsi.

KaceHos M.M. — eemepuHapus fbinbiMOapbiHbiH kKaHOuOambl, npogeccop, bac dupekmop, «Kasak
FbIIbIMU-3epmmey eemepuHapus uHecmumymai» XKLLUC, Anmamei K., Kazakcma+ Pecrniybriukachbl.

Makanada Campylobacter azznromuHayusinalimsiH MOHOcneyugukasnblKk capbicyObl any 6olbiHwa
XKypeisineeH maxipubenepdiH Homuxxenepi bepineeH. XKypeaizinzeH 3epmmeyrnep HeziziHOe mycik mycipineeH
Kou ypbirbiHaH Campylobacter fetus fetus B-0115 Kas3f3BU wmammbl 6eniHin anbiHObIl, oHbIH 8demmeei
Kynbmyparsnobl-MopgonoausisibiK, BUOXUMUSbIK, aHmuaeHOik Kacuemmepi 6ap xoHe by wmammObi KondaHy
aesanomuHayusi peakyusiceiH0a kamnunobakmepuo3dbl duazHocmuKanay ywiH kamnunobakmepuos azaso-
muHayusinalimbiH MOHocneyuguKkarsblK capbiCyObl anyra MyMKiHOIK 6epemiHi fbirbiMu QonesideHaeH. by
wmaMMHbIH Xofapbl namozaeHoirniai MeH supyneHmmirniei aHbiKmanobi.

XKacanraH ummyHOay cxemachl XoHe UMMyHOCMUMynsimopObl KondaHy HezidiHOe ummyHOay KesiHde
aHmueeHOIK Xykmeme alumaprbikmali memeHOedi xoHe npodyKueHm-xaHyapnapda aHmudeHe my3inyiHiH
apmybl HomuxeciHOe crieyugukanbsik capbicynapObiH aHmudeHe mumpriepi Xofapbliadsbi.
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UmmyHocmumynsimopObl KondaHy apkbliibl arnbiHFaH aunepuMmyHObl capbicynapibiH b6ernceHdiniei
1:1600-1:3200 60n0b1. Capbicy kamaH crieyugbukarsnbsik 60bIN WhIKMbI — 0f1ap 2emeposioausifibiK aHmMu2eH-
OepMeH mepic azerromuHayusi peakyusicbiH 6epdi. Cakmay mMep3imiHiH kamnunobakmep aHmuaeHOepi MeH |,
I, 1l munmi moHocneyuguKasiK azaromuHayusinayws capbicynapdbiH 6U002UsIbIK KacuemmepiHe acepi
3epmmertin, onapdbiH 6HOIpiCMIK CbiHaKmapbl Xypai3inoi.

AzarromuHayusi peakUuusicbiHbIH Homuxxesnepi 6olbiHWa 3epmxaHada eHdipineeHHeH KeliH 12 alidaH
KeliiH aHmuzeHOep epekwe xoHe bericeHOi 6onbin Kandbl. bapnbik 3kcnepumeHmmepde aHmuezeHOepdiH
e30ieiHeH azaIromuHayusicbiH bakbliay mepic Homuxxe bepdi.

Campylobacter fetus fetus B-0115 Ka3fF 3BU wmammebl xoHe a3iprieHaeH uMmyHOay cxemachbiH KordaHy
HezisiHOe asanomuHayus peakyusicbiHOa kamnunobakmepuo3dbl duazHoCmMuKanay ywiH 6ernceHOi XoHe xo-
Fapbl crieyugbukarnsik kamnunobakmepuo3dbiH MOHOCeUUGUKarbIK azanomuHayusnay bl CapbiCybl anbiHObI.

TyliHdi ce3dep: azznomuHayusi, UMMyHU3auusi, kamnunobakmepuos, MOHOCHeyUUKarbIK capbiCy.

MONYYEHUE KAMNUNOBAKTEPUO3HOWU ATTNIIOTUHUPYIOLLEN
MOHOCHMELIMU®UYECKOWN CbIBOPOTKHU

GuxaHos A.B.* — dokmop eemepuHapHbIX HayK, Npogheccop, 2asHbIl Hay4YyHbIl compyOHUK omdena
6akmepuonozuu, TOO «Kazaxckuli Hay4YHO-uccriedog8ameribCKUli emepuHapHbIl UHCmMuUmMymy, 2. AfiMamsi,
Pecnybnuka Kazaxcmar.
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Pecnybnuka KazaxcmakH.
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6akmepuonozauu, TOO «Kazaxckuli Hay4YHO-uccriedogamernbcKuli eemepuHapHbIl UHCmumyms, 2. AfiMamsl,
Pecnybnuka KazaxcmakH.

KaceHos M.M. — kaHOudam eemepuHapHbIx HayK, npogheccop, eHepanbHbIl dupekmop, TOO «Kazax-
CKUU Hay4YHo-uccriedosamesibCKUl eemepuHapHbIt uHcmumymy, 2. Animamel, Pecrniybniuka Kasaxcma.

B cmambe npusedeHbl pe3yribmambl 3KCepuMeHmMOos, npo8e0eHHbIX C UEsbI MOTyHYEeHUs] KaMmusio-
bakmepuo3HoU azenromuHupyrowel MoHocrieyugudeckol cbisopomku. Ha ocHogaHuu nposedeHHbIX uccrie-
dosaHuli uz abopmuposaHHo20 rsio0a osuybl 8bidesieH wmamm Campylobacter fetus fetus B-0115 KasHVBU,
Komopbili obnadaem MUMUYHbLIMU KybmypasbHO-MOPGOI02U4eCKUMU, BUOXUMUYECKUMU, aHMU2eHHbIMU
ceolicmgamu, U Hay4YHo Aoka3aHo, Ymo UCrosib3o8aHue daHHO20 Wmamma Mo380/1UM roay4Yums KaMmusio-
bakmepuo3Hble azantomuHUpyrwue MoHocrneyugpuyeckue cbieopomku 051 uazHOCMUKU Kamrunobakme-
puo3a 8 peakyuu aseftomuHayuu. YcmaHossieHa 6bICOKasl namo2eHHOCMb U 8UPYNeHMHOCMb OaHHO20
wmamma.

Ha ocHose pa3pabomaHHOU cxembl UMMYyHU3auuUU U UCMOb308aHUSI UMMYHOCMUMYSimopa 3Haqu-
MmesibHO CHUXeHa aHmuz2eHHasi Hagpyska fnpu UMMYHU3auyuu U MoebliueHbl mumpbkl aHmumesn crneyugu-
YeCKUX CbIBOPOMOK 3a cyem y8esludeHUs aHmumesioobpa3osaHusi y XU8OMHbIX-MPoodyueHmos. Akmus-
HOCMb 2unepuMMyHHbIX CbIBOPOMOK, MOyHYEHHbIX C UCMOIb308aHUEM UMMYHOCMUMYSImMopa, cocmasusna
1:1600-1:3200. Cbi80pOmKU OKa3sasiuCb CMpo2o crneyuguyHbIMU — Oaiu ompuyamesibHy peakuyuro a2asio-
muHayuu ¢ 2emepoJsio2udHbIMU aHmuaeHamu. M3yyeHo enusiHue CpoKos XxpaHeHuUs Ha buonoauvyeckue ceou-
cmea KamnurnobakmepuosHbIX aHMU2eHo8 U MOHOCHeUuuUYeCKUX azentomuHupyrouux ceieopomoxk I, 11, Il
murnos u rnpoeedeHsb! UX Mpou38o00CMEEHHbIE UCIbIMaHUs.

Mo pe3ynbmamam peakyuu asanomuHayuu Yyepe3 12 mecsiuee rocre uszomossieHusi 8 nabopamop-
HbIX YCI08USIX @aHMU2€eHbI 0OCmaegasnuck crneyuguyYHbIMU U akmueHbiMU. KOHmMpoib Ha camoazantomuHauuro
aHmMue2eHo8 80 8cex ornblimax 0an ompuuameribHbIl pe3ynbmam.

Ha ocHoee wmamma Campylobacter fetus fetus B-0115 KasHUBU u npumeHeHusi pa3pabomaHHOU
CXeMbl UMMYyHU3aUUU roslyYeHa akmueHasi U 8bICOKO crieyucbuyHas kamrumnobakmepuo3Has MoHocrneyugu-
yeckasi a2a/IlomuHUpyowas cbisopomeka 0715 OuagHOCMUKU Kamrunobakmepuosa 8 peakyuu azeomuHayuu.

Knroyeebie cnoea: azzrromuHayus, UMMYyHU3auusi, Kamnuriobakmepuos, MoHocreyugudeckas
CbIBOPOIMKa.

Introduction. Campylobacteriosis, also known as vibriosis, is a venereal disease of cattle caused by
the microorganism Campylobacter fetus subspecies fetus (formerly known as Vibrio fetus subsp. venerealis).
Bovine genital campylobacteriosis (CGC) is a sexually transmitted disease (STD) recognized by the World
Organization for Animal Health (OIE) as a major cause of early reproductive failure in naturally bred cattle
under intensive housing, which places severe restrictions on international trade in animals and animal
products. Characteristically, the disease causes infertility in females with increased services required for
conception, and occasional late-term abortions are also observed [1, p. 327, 2, p. 1]. Most CGC cases or
outbreaks occur following the recent introduction of an infected bull or cow into a susceptible breeding herd.
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Often the disease goes undetected until late fall, when the cattle owner discovers that they have several
females showing estrus [3, p. 650].

Infected bulls show no clinical signs and may become chronic carriers, whereas in cows, infection is
usually self-limited and may cause embryonic death or early fetal loss.

Herds with CGC often experience decreased overall breeding performance, including lower than
expected pregnancy rates, increased insemination attempts per conception, and prolonged calving intervals,
resulting in significant economic losses in affected herds.

Beyond the reproductive tract, Campylobacter spp. are also of concern in public health. Since 2011,
numerous outbreaks of campylobacteriosis in the European Union have been caused by the consumption of
raw milk from infected dairy cattle [4, p. 1].

Cattle are frequent carriers of Campylobacter spp. and therefore these bacteria can be transmitted to
humans through meat or milk [5, p. 3]. The entry of Campylobacter spp. into raw milk during milking is a most
common route due to secondary fecal contamination; however, Campylobacter excretion from the udder may
also be the cause of milk-borne infection.

A preliminary diagnosis of CGC can be made on the basis of herd history and is often confirmed by
laboratory methods [6, p. 650].

C. fetus includes three subspecies. Two of them, C. fetus subsp. fetus (Cff) and C. fetus subsp.
venerealis (Cfv), are highly relevant veterinary pathogens commonly associated with mammals. A third
species, C. fetus subsp. testudium (Cft), is mainly associated with reptiles and shows clear genetic divergence
with C. fetus subspecies associated with ruminants [7, p. 807, 8, p. 2945, 9, p.2006].

Cfv can be found in the gastrointestinal tract of healthy ruminants and, by translocation through the
intestinal mucosa, it can enter the bloodstream and colonize the fetus, causing abortions in sheep and sporadic
abortions in cattle. Cases of sepsis and/or gastrointestinal disease caused by Cfv have also been reported in
immunocompromised humans [10, p. 66, 11, p. 2, 12, p. 22, 13, p. 1].

In recent years, many advances have been made in understanding the immune response that occurs
during infection and systemic immunization. Currently, in Kazakhstan, clinical and epizootological, serological
and bacteriological methods are used to diagnose campylobacteriosis in animals. Of these, bacteriological
method is the main standard, as only the isolation of the causative agent is the basis for the diagnosis of
campylobacteriosis [14, p. 616, 15, p. 2, 16, p. 26].

Serologic method of diagnostics for campylobacteriosis includes agglutination reaction with vaginal
mucus (RAVS) and fluorescent microscopy of smears. Serum agglutination reaction (RA) is also widely used,
with RAVS being used only in the diagnosis of campylobacteriosis in cattle, and luminescent smear microscopy
applicable to both cattle and sheep.

In this regard, obtaining campylobacteriosis agglutinating monospecific serum for the diagnosis of this
infection is relevant.

The research purpose of this study is to develop campylobacteriosis agglutinating monospecific serum
used further for agglutination reaction.

Research objectives:

1. To isolate and identify the C. fetus fetus strain.

2. To develop campylobacteriosis agglutinating monospecific serum from C. fetus fetus using the B-
0115 KazSRVI (Kazakh Scientific Research Veterinary Institute) strain.

Materials and methods. The research of the production of campylobacteriosis agglutinating
monospecific serum was conducted at the Kazakh Scientific Research Veterinary Institute (KazSRVI).

Bacterial strain. The C. fetus fetus strain B-0115 KazSRVI, deposited in the collection of KazSRVI for
the study of the gene pool of microorganisms, was used as starting material. This strain was isolated from the
aborted fetus of a sheep belonging to “Baiganinskiy” farm located in the Aktobe region.

The strain was identified by morphological, cultural and physiological-biochemical properties, according
to Bergey’s Manual of Systematic Bacteriology [17, p. 1147].

The strain selection, morphological features, culture properties, biochemical properties, antigenic
structure, marker features, virulent and pathogenic properties, serological and immunochemical properties
were performed according to generally accepted methods.

Serum production. Campylobacteriosis agglutinating monospecific serum was obtained by intravenous
fourfold immunization of rabbits with antigen from the C. fetus fetus strain B-0115 KazSRVI at a concentration
of 10 billion microbial bodies (bn m.b.) per dose, with an interval of 5 days in increasing doses from 0.5 cm? to
2.0 cm3. Simultaneously, intramuscular injection of thymalin was administered at a dose of 5.0 mg, with further
total exsanguination of rabbits on the 8th day after the last immunization, separation of serum and taking the
target product in titers ranging from 1:1600 to 1:3200.

Ethical approval and experimental animals. All procedures involving animals were approved by the
Ethical Commission of KazSRVI.

The experiments involved the following animal models: white laboratory mice (n = 20), weighing 18—-20
g; guinea pigs (n = 15), weighing 0.7-0.8 kg; rabbits (n = 10), weighing ~2.0 kg; and female swine-sheep
hybrids (n = 10), weighing 58-60 kg.
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Results

Strain selection. Brain tissue of an aborted fetus was seeded with a Pasteur pipette into semi-liquid agar
(SLA) with the addition of enzymatic hydrolysine. The tissue was then cultured under microaerophilic
conditions (exicator) in the thermostat at 37°C for 36-48 hours. Following incubation, at the end of the specified
period, characteristic growth appeared in the form of grayish-white disk under the agar surface and slight
turbidity along the course of the medium column, indicating the presence of post-renal microflora. Further,
purification was carried out using the Pasteur pipette method, designed to utilize the high mobility of
Campylobacter spp., their accumulation and growth under the agar surface. For this purpose, SLA was
introduced into Pasteur pipettes in an amount so that the column height was at least 10—12 cm.

Seeding of the test material was carried out by suction through a narrow part of a Pasteur pipette and
after 36-48 hours of cultivation. Growth in the form of a thin disk was detected under the surface of the medium
column, which was transferred to regular test tubes for further growth and to Petri dishes with meat-peptone
liver agar to isolate individual colonies of Campylobacter transparent gray color in S-form. If the culture
contained a large amount of mobile extraneous microflora, it was purified by intraperitoneal injection of a
suspension of mixed two-day culture in the amount of 1.0-1.5 cm? into guinea pigs, followed by their slaughter
after 5—10 min and sowing of blood from the heart in SLA in 7-8 tubes with the addition of 10% enzymatic
hydrolysine. After isolation of pure Campylobacter cultures, further study and identification were carried out.

As a result of these studies, an isolate designated C. fetus fetus strain B-0115 of KazSRVI was isolated
and deposited in the collection of the laboratory for the study of the gene pool of microorganisms of KazSRVI.

Morphologic features. The strain C. fetus fetus B-0115 KazSRVI morphologically had the features of a
curved bacillus in the form of a “flying gull’, 1-10 pm in length and 0.2-0.8 pm in width. Campylobacter was
immobile, with monoracially arranged flagella, and spores and capsules were not formed.

Culture properties. They grew on semi-liquid agar under microaerophilic conditions, at an optimal growth
temperature of 37°C and pH 7.0-7.2. Colonies appeared as a disk under the agar surface on SLA and as
translucent, grayish, round, and convex colonies on MPLA.

Biochemical properties. C. fetus fetus B-0115 KazSRVI secreted catalase, did not form hydrogen sulfide,
grew on media with the addition of 1% glycine, 8% glucose, 10% bile. But it did not grow on media with the
addition of 3.5% chloride, did not secrete indole, ammonia, did not liquefy gelatin, did not curdle milk, convert
nitrates into nitrites. The culture did not ferment carbohydrates (glucose, lactose, sucrose, maltose, mannitol),
did not grow on SLA at 25°C.

Antigenic structure. C. fetus fetus B-0115 KazSRVI has two main antigenic complexes: O — antigen
(somatic) is thermostable, H — antigen (flagellar) of protein nature and thermolabile.

Marker features. C. fetus fetus B-0115 KazSRVI, physiologically — chemoheterotroph, is a
microaerophile. It grows on media with the addition of glycine and possesses the ability to dissociate from S-
to R-form, acquisition of drug resistance.

Pathogenic properties. KazSRVI strain C. fetus fetus B-0115 had pathogenic properties for white mice
weighing 16—18 g, causing the death of all 10 mice by subcutaneous injection of daily broth culture at a dose
of 0.4 cm3.

By subcutaneous injection of 1-5 m.b./cm3, this strain caused abortions in all 10 bitter ewe lambs.

Virulent properties. The strain C. fetus B-0115 KazSRVI possessed pronounced virulence for 10 white
mice, weighing 16—-18 g, causing mortality of 100% of animals at subcutaneous injection of 250,000 m.b./1
cm? at a dose of 0.4 cm?® on 2-3 days.

Serologic properties. Serological typing of Campylobacter cultures was carried out in RA with biofactory
antigen type 1 and antigens of types 2 and 3 produced in laboratory conditions and monospecific
campylobacteriosis sera (serovars I, Il, 111).

Campylobacteriosis antigens of types I, Il, Il were obtained; in order to control the produced antigens
for type specificity and activity, control (normal) and type-specific campylobacteriosis sera of three types were
obtained by immunization of rabbits according to the generally accepted and developed immunization scheme
with whole-cell antigens and immunostimulant. The immunization scheme is presented in Table 1.

Table 1 — Scheme of immunization of rabbits

Ne Interval Generally accepted Proposed
injections | between Amount of antigen injected (ml) Antigen Immunocor-rection
injection (ml) (mgin 1 ml)
intra-venous sub-dermally intravenously in/muscular
1 - 0,5 0,5 0,5 5
2 5 1,0 1,0 1,0 5
3 5 1,5 1,5 1,5 5
4 5 2,0 2,0 2,0 5
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Table 1 shows that in our proposed immunization scheme the amount of administered antigen is
reduced by half. The use of immunostimulant significantly reduced the antigenic load during immunization and
increased antibody titers of specific sera due to increased antibody formation in the animals-producers.

The influence of storage time on biological properties of campylobacteriosis antigens and monospecific
agglutinating sera of I, Il, Il types was studied in laboratory conditions and their production tests were carried
out.

According to the results of agglutination reaction, 12 months after production in laboratory conditions
antigens remained specific and active. Control for self-agglutination of antigens in all experiments gave a
negative result. The activity of hyperimmune sera obtained with the use of immunostimulant was 1:1600—
1:3200. The sera were strictly specific — they gave a negative agglutination reaction with heterologous
antigens.

In Akmola regional branch of RWL (Kokshetau) and in Karaganda regional branch of RWL (Karaganda),
blood sera from aborted cows and sheep in the amount of 20 and 30 samples, respectively, were tested for
campylobacteriosis in agglutination reaction (RA) using tested antigens of three types.

As a result, campylobacteriosis was not detected in the tested blood samples, the tested antigens were
specific and active — they gave a positive reaction with homologous monospecific agglutinating sera against
campylobacter in titer 1:800 and negative reaction with heterologous monospecific agglutinating sera against
Campylobacter, normal rabbit serum; they did not self-agglutinate with 0.3% formalized 3% sodium chloride
solution.

Immunochemical properties. The activity of hyperimmune sera obtained using the immunostimulant was
1:1600-1:3200.

Thus, on the basis of these studies, C. fetus fetus strain B-0115 KazSRVI was isolated, characteristic
of subspecies fetus, its morphological features, culture properties, biochemical properties, antigenic structure,
and marker features were studied, virulent and pathogenic properties, serological and immunochemical
properties and scientifically proved that the use of this strain will allow to obtain campylobacteriosis
agglutinating monospecific sera for diagnostics of campylobacteriosis in agglutination reaction.

Discussion. Campylobacter jejuni infection is one of the most common infectious diseases of the last
century. Over the past decade, the incidence and prevalence of campylobacteriosis has increased in both
developed and developing countries. The dramatic increase in incidence in North America, Europe and
Australia is alarming, and data from parts of Africa, Asia and the Middle East indicate that campylobacteriosis
is endemic in these regions, especially among children. In addition to C. jejuni, the clinical significance of new
Campylobacter species, including C. concisus and C. ureolyticus, is increasingly recognized. Poultry is a major
reservoir and source of transmission of campylobacteriosis to humans. Other risk factors include consumption
of animal products and water, contact with animals and international travel. Strategic implementation of
multilateral biocontrol measures to reduce transmission of this group of pathogens is of paramount public
health importance. Overall, campylobacteriosis remains one of the most important infectious diseases that is
likely to challenge global public health in the coming years.

C. fetus comprises three subspecies. Two of them, C. fetus subsp. fetus (Cff) and C. fetus subsp.
venerealis (Cfv), are highly relevant veterinary pathogens commonly associated with mammals. A third
species, C. fetus subsp. testudium (Cft), is mainly associated with reptiles and shows clear genetic divergence
with C. fetus subspecies associated with ruminants [7, p. 807, 8, p. 2945, 9, p.2006].

The isolation of Campylobacter strains is often hindered by numerous challenges, as campylobacte-
riosis is a multifactorial disease. The virulence factors essential for the development of infection are typically
poorly characterized, and some remain a subject of ongoing debate. The observed differences may be due to
the range of host cell lines, reference strains, bacterial growth conditions or differences in experimental design
and methodology applied.

Another reason is the lack of an adequate animal model that reproduces the pathologic symptoms of
campylobacteriosis diarrhea in humans. A number of animal models have been used for this purpose, including
the newborn pig, ferret, genetically modified mice and insects, but no ideal model exists. While the flagellar
filaments FlaA and FlaB and the major adhesin CadF are considered reasonably well characterized, the exact
role of many other virulence factors, such as CiaB and PEB, remains unclear. Further studies on this subject
are needed to investigate the regulation and expression of virulence genes in vitro and in vivo, which will
contribute to understanding the role of these factors in the pathogenesis of human and animal campylo-
bacteriosis.

The C. fetus fetus B-0115 strain of KazSRVI isolated by us from the aborted fetus of a sheep belonging
to the “Baiganinsky” farm of Aktobe region has typical cultural, morphological, biochemical and antigenic
properties.

Campylobacteriosis agglutinating monospecific serum was obtained by intravenous fourfold immuniza-
tion of rabbits with antigen from C. fetus fetus B-0115 strain KazSRVI at a concentration of 10 bn m.b., with
an interval of 5 days in increasing doses from 0.5 cm? to 2.0 cm?3, with simultaneous intramuscular injection of
thymalin in a dose of 5.0 mg, with further total exsanguination of rabbits on the 8th day after the last
immunization, separation of serum and taking the target product in titer 1:1600—-1:3200.

9
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At the same time, in the immunization scheme proposed by us, the amount of administered antigen is
reduced twofold. The use of immunostimulant significantly reduced the antigenic load during immunization and
increased antibody titers of specific sera due to increased antibody formation in the animals-producers.

Further serological typing of Campylobacter cultures was carried out in RA with biofactory antigen type
1 and antigens of types 2 and 3 produced in laboratory conditions and monospecific campylobacteriosis sera
(serovars I, Il, 1ll). According to the results of agglutination reaction, 12 months after in vitro manufacture, the
antigens remained specific and active. Control for self-agglutination of antigens in all experiments gave a ne-
gative result. The activity of hyperimmune sera obtained with the use of immunostimulant was 1:1600-1:3200.
The sera were strictly specific — they gave a negative agglutination reaction with heterologous antigens.

Thus, on the basis of the conducted studies, C. fetus fetus B-0115 strain KazSRVI, characteristic of
subspecies fetus, was isolated, its morphological features, culture properties, biochemical properties, antigenic
structure, marker features were studied, virulent and pathogenic properties, serological and immunochemical
properties and scientifically proved that the use of this strain will allow to obtain campylobacteriosis
agglutinating monospecific sera for diagnostics of campylobacteriosis in agglutination reaction.

Conclusion. Bovine campylobacteriosis is widespread in our country and poses a great danger to
domestic cattle breeding [18, p.19].

We have isolated C. fetus fetus B-0115 strain of KazSRVI, which has typical cultural, morphological,
biochemical, antigenic properties, from the aborted fetus of a sheep belonging to Production Company
“Baiganinskiy” of Aktobe region. High pathogenicity and virulence of this strain was established.

On the basis of the immunization scheme developed by us and the use of immunostimulant it was
possible to significantly reduce the antigenic load during immunization and increase the antibody titers of
specific sera due to the increase of antibody formation in the animals-producers. The activity of hyperimmune
sera obtained with the use of immunostimulant was 1:1600-1:3200. The sera were strictly specific — they gave
negative agglutination reaction with heterologous antigens.

The influence of storage time on the biological properties of campylobacteriosis antigens and
monospecific agglutinating sera of types |, Il, lll was studied and their production tests were carried out.

According to the results of agglutination reaction, 12 months after manufacture in laboratory conditions
antigens remained specific and active. Control for self-agglutination of antigens in all experiments gave a
negative result.

On the basis of C. fetus fetus B-0115 strain of KazSRVI and application of the immunization scheme
developed by us, an active and highly specific campylobacteriosis monospecific agglutinating serum for the
diagnosis of campylobacteriosis in the agglutination reaction was obtained.
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AHAITN3 PUCKOB 3AIrPA3HEHHOCTU NMPOAYKTOB XXMBOTHOIO NPOUCXOXAEHUSA
OQHTEPOMATONEHHbIMU MUKPOOPIrAHU3MAMU B KOCTAHAUCKOM OBJIACTU

rabumoea A.P. — Mazucmp eemepuHapHbIX HayK, Hay4Hbit compyOHuk HUMN b, HAO «KocmaHadckut
peauoHarnbHbIl yHU8epcumem umeHU Axmem balumypcbiHynbi», 2. KocmaHat, Pecniybrniuka Kazaxcman.

Locosa A.Ll.* — masucmp mexHUKU U mexHonoaud, mnadwul Hay4YHbll compyOHuk HUW 6, HAO
«KocmaHalickuli peauoHarnbHbIlU yHU8epcumem umeHu Axmem baldmypceiHynbl», e. Kocmaxal, Pecnybnuka
Kasaxcman.

Yyxebaesa I.[]. — kaHOUOam eemepuHapHbIX HayK, acc. rnpogeccop, Hay4Hbili compyoHuk HUUN T1b,
HAO «KocmaHalckuli peauoHarnbHbil yHusepcumem umeHu Axmem balmypcbiHynbl», e. KocmaHad,
Pecnybnuka KazaxcmarH.

Peiwanosa P.M. — PhD, npogpeccop, Hay4qHbili compydHuk HUW 16, HAO «Kocmanalickul peeauo-
HarnbHbIU yHugepcumem umeHuU Axmem balmypcbiHybly, 2. Kocmanad, Pecriybniuka Kazaxcman.

ObecneyeHue be3zonacHocmu nuwesbix npodyKmoe XU8omHO20 NpoucxoxoeHuUs aernssemcsi 00HoU u3
npuopumemmHbix 3adayq nuujesoll npombiWIeHHocmu U 30pasooxpaHeHusi, ocobeHHo 8 KocmaHalckol
obnacmu, 20e akmugHO pa3sugaemcs cefibckoe xo35cmeo u nepepabomka rpodyKmoe xugomHogodcmeaa.
BazpsisHeHUe MSICHbIX U MOJIOYHbIX POGYKMO8 3HMEPONamoaeHHbIMU MUKPOOP2aHU3MaMu, makuMu Kak
Salmonella enterica, Staphylococcus aureus u Escherichia coli, npedcmaensem cobol cepbesHyto
ornacHocmb Or1s1 300p08bsT HACESIEHUS.

Llenbto uccriedogaHull S6n1siemcsl 8bIsi8/IeHUE U aHaslu3 cmerneHu 3agps3HEeHUSI MSICHOU U MOJI0YHOU
npolyKyuu 3HMeponamozaeHHbIMU bakmepusimu, ornpedesieHUe hakmopos, crnocobecmeayrouux Ux pacrpo-
CMpaHeHUIo.

B xo0e uccnedosaHuli ucrionb3oeanuck bakmepuosioaudeckue u buoxumuyeckue MemooOb! aHanusa.

Mamepuanom uccrnedosaHuli bbiiu omobpaHHble 8 PO3HUYHbIX MOpP208bix moykax 413 obpasua
IPOAYKMO8 XUBOMHO20 MPOUCXOXOEHUS.

OcHosHble pe3yribmambi uccriedogaHull nokasasu, Y4mo 8 413 npobax xueomHo8004ecKoU rnpodyKyuu
ebisierieHo 108 (26%) 6akmepuarbHbix udonsamos: E. coli— 69 (63,8%), S. aureus — 36 (33,3%), S. enterica —
3 (2,77%). Haubonbwee 3azpsisHeHUe 8biS8NeHO 8 msce nmuubl (27%), cbipom monoke (21,2%),
nonyghabpukamax (19,4%) u MonoyHbix npodykmax (14,8%).

lMonyyeHHsle pe3ynbmamei uccredogaHul yka3blgatom Ha Heobxodumocms cobrirodeHuss caHUmMapHo-
2u2UeHUYeCcKUX HOPM, ynyqweHuUs ycrnoeul XxpaHeHusi u nepepabomku npodykyuu, eHedpeHusi OMoHU-
meJibHbIX MepP KOHMPOIIS Ha 8Cex amarnax nuuwesol yeru.

Knro4deenie cnnoega: nuujesass moKCUKOUHGDEKYUS, IHMePOrnamozaeHHbIe MUKPOOP2aHU3Mbl, MPOOYKMkbI
JKUBOMHOR20 rpoucxox0eHus, nuuwiesasi besonacHocms, S. enterica, S. aureus, E. coli.

KOCTAHAW OBJbICbIHOA XXAHYAPJIAPOAH ANbIHATbIH ©HIMAEPAOIH QHTEPOMATOIEHAI
MWUKPOOPIrAHU3MAOEPMEH JIACTAHY TOYEKENAEPIH TANOQAY

rabumoea A.P. — eemepuHapusi fbinibiMOapbiHbiH Mazucmpi, Kb F3U FbinibiMu KbI3MeMKepI, «Axmem
BaumypcbiHynbl ambiHOarbl KocmaHal  eHipnik  yHusepcumemi» KEAK, KocmawHal K., Kasakcma
Pecniybniukacsi.

Hocosa A.[l.*— mexHuka xoHe mexHoroausinap mazucmpi, Kb £ 3U kiwi foinbimu Kbismemekepi, « Axmem
BaiumypcbiHynbl ambiHOarbl KocmaHal  eHipnik  yHueepcumemi» KEAK, KocmawHal K., Kasakcma
Pecniybnukacsi.

Yyxebaesa I".[]. — semepuHapusi fbinibiMOapbiHbIH KaHOUdambi, KaybicOacmbipbliraH rpogeccop, Kb
f3U roinbiMu Keismemkepi, «Axmem BalmypcbiHyribl ambiHOarbl KocmaHal eHipnik yHueepcumemi» KEAK,
Kocmamnali K., KasakcmaH Pecrniybnukacsil.
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PoiwyaHoea P.M. — PhD, npogpeccop, Kb f3U fbinbimu Kbismemkepi, «Axmem balmypcbiHybl
ambiHOarbl KocmaHal eHipnik yHueepcumemi» KEAK, KocmaHal k., KazakcmaH Pecrnybnukachi.

XKaHyapnapdaH anbiHambIH a3biK-myJiiK eHiMOepiHIH KayincizdieiH kammamachkl3 emy, acipece, aybin
wapyaulblibifbl MEH MaJl Wwapyaubinbifbl 6HiMOepiH Kalima eHOey KocmaHal obribicbiHOa bericeHOi ambir
Kerle xxamkaH mamak eHepkacibi MeH deHcayrbik cakmaydbiH 6acbiM MiHOemmepiHiH 6ipi 60s1bin mabbinadbi.
Em xeHe cym eHimOepiHiH Salmonella enterica, Staphylococcus aureus xeHe Escherichia coli cuskmbi
3HmeponamozeHdiKk MUKpOOp2aHu3MOepMeH flacmaHybl XanbIKmbiH OeHcay blfbiHa YAKEH Kayin meHJdipedi.

3epmmeydiH Makcambl em xoHe cym eHiMOepiHiH aHmMeponamozeHdi bakmepusinapmeH nacmaHy
dapexeciH aHbiKmay xoHe onapdblH maparybiHa bikrnan ememid ¢ghakmoprapdbl manday.

3epmmey 6apbicbiHOa 6akmepuonoausisblK XeHe buoxumusinbik manday odicmepi KondaHbInohbl.
3epmmey mamepuans benwek cayda opbiHOapbiHOa maHOanraH 413 ynei xaHyapnapOaH asibiHambiH
6HimOep 60:0kbI.

3epmmeynepdiH Heaidai Homuxernepi Masn wapyawbiibifbl 6HiIMOepiHiH 413 cbiHamacbiHOa 108 (26%)
bakmepusnbIK u3onsammap aHblKkmarsnraHbiH kepcemmi: E. coli— 69 (63,8%), S. aureus — 36 (33,3%), S. ente-
rica — 3 (2,77%). EH ken nacmaHy Kyc emiHoe (27%), wuki cymme (21,2%), »xapmbinal ¢pabpukammapda
(19,4%) xsHe cym eHimOepiHOe (14,8%) aHbiKmasnokbl.

BepmmeynepdiH HemuXenepi caHumapribiK-euc2ueHarsblK HopManapobl cakmay, eHiMOI cakmay xeHe
Kalima eHOey xardalinapbiH xakcapmy, mamak misbeaiHiH 6aprbik keseHOepiHOe KockbiMwa bakblnay
waparnapblH eHai3y KaxxemmirieiH kepcemedi.

TyliiHOi ce30ep: a3biK-mysiKk MOKCUKOUHGheKUUSICbI, 3HMepornamoaeHoi MUKpoopaaHu3moep, xXaHyap-
napdaH anbiHambIH 6HiMOep, mamak Kayinciszdiei, S. enterica, S. aureus, E. coli.

RISK ANALYSIS OF CONTAMINATION OF ANIMAL PRODUCTS WITH
ENTEROPATHOGENIC MICROORGANISMS IN THE KOSTANAY REGION

Gabitova A.R. — Master of Veterinary Sciences, Researcher of the Research Institute of Applied
Biotechnology, Akhmet Baitursynuly Kostanay Regional University NLC, Kostanay, Republic of Kazakhstan.

Dossova A.D.* — Master of Engineering and Technology, Junior Researcher of the Research Institute
of Applied Biotechnology, Akhmet Baitursynuly Kostanay Regional University NLC, Kostanay, Republic of
Kazakhstan.

Chuzhebayeva G.D. — Candidate of Veterinary Sciences, Associate Professor, Researcher of the
Research Institute of Applied Biotechnology, Akhmet Baitursynuly Kostanay Regional University NLC,
Kostanay, Republic of Kazakhstan.

Ryshchanova R.M. — PhD, Professor, Researcher of the Research Institute of Applied Biotechnology,
Akhmet Baitursynuly Kostanay Regional University NLC, Kostanay, Republic of Kazakhstan.

Ensuring the safety of animal-derived food products is one of the priorities of the food industry and
healthcare, especially in the Kostanay region, where agriculture and processing of livestock products are
actively developing. Contamination of meat and dairy products with enteropathogenic microorganisms such
as Salmonella enterica, Staphylococcus aureus and Escherichia coli poses a serious threat to public health.

The research purpose is to identify and analyze the degree of contamination of meat and dairy products
with enteropathogenic bacteria, to determine the factors contributing to their spread.

During the research, bacteriological and biochemical methods of analysis were used. The research
material was 413 samples of animal-derived products collected at retail outlets.

The main research results showed that 108 (26%) bacterial isolates were detected in 413 samples of
livestock products: E. coli — 69 (63.8%), S. aureus — 36 (33.3%), S. enterica — 3 (2.77%). The greatest
contamination was detected in poultry meat (27%), raw milk (21.2%), semi-finished products (19.4%) and dairy
products (14.8%).

The research results indicate the need to comply with sanitary and hygienic standards, improve the
conditions of storage and processing of products, and introduce additional control measures at all stages of
the food chain.

Key words: foodborne toxicoinfection, enteropathogenic microorganisms, animal-derived products,
food safety, S. enterica, S. aureus, E. coli.

BBeneHue

[Mpon3BOACTBO IKOMOrMYECKN YNCTLIX, Be30onacHbIX 1 NONe3HbIX NPOAYKTOB NUTAHUSA SBMSETCS OAHOMW
N3 BaXXHEMLIMX 3a[ay COBPEMEHHOW MULLEBOW NMpoMbllLnieHHoCTU. OT kavecTBa noTpebnsembix NPoayKToB
HanpsMyo 3aBUCUT 300POBbE HACENEHUs, MO3TOMY KOHTPOMb 3a UX 6€30MacHOCTbI0 CTaHOBUTCS NpUOpUTET-
HbIM HanpaBfeHNEM rocygapCTBEHHON NOMUTUKK. B cBS3M ¢ aTum ocoboe BHUMaHWe yaenseTcst uccnegoa-
HUO hakTopoB, CNOCOBHBIX HEFATUBHO MOBMAMATE HA KAYeCTBO MULLEBON NPOAYKUMM, CPean KOTOPbIX XMMU-
yeckune n bruonornyeckne KCEHOOMOTMKIN 3aHMMAIOT KItodeBoe MecTo [1, ¢.70, 2, c.154].
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Llenbto nccnegoBaHum sIBNAETCA aHanNu3 pUCKOB 3arpA3HEHHOCTU MPOAYKTOB XXMBOTHOrO MPOUCXOX-
OeHNst SHTeponaToreHHbIMU MUKpoopraHaMamm B KoctaHarnckon obnactu.

Ons goctwkeHus uenu Obinv NOCTaBneHbl 3agayvn: oToop Npob MSCHOM M MOJIOYHOW MPOAYKLMU B
Pa3nn4YHbIX TOProBbIX PO3HMYHbLIX TOYkax KocTaHamckoro pervoHa u npoBefeHune McCriefoBaHui C Lenbio
BbISIBITIEHWSI 9HTEPONaTOreHHbIX MUKPOOPraHU3MOB C UCMOfb30BaHNEM COBPEMEHHbIX BaKTEepMONOrnyeckmx un
BUOXUMUNYECKNX METOOOB.

AKkTyanbHOCTb npobnembl nuuieBor 0e30macHOCTU MOATBEPXKAAETCH MHOXECTBOM COBPEMEHHbIX
nccrnegoBaHUM yYeHbIX BCEMrO MMpa, yKasblBaloLWMX Ha BbICOKUI YPOBEHb HakTepuanbHOro 3arpsasHeHns npo-
OYKTOB XXMBOTHOro npoucxoxaeHus [2, ¢.155, 3, ¢.333]. Kpome Toro, S. enterica, S. aureus, E. Coli aBnsitotcs
OCHOBHbIMW BO30OYANTENSIMU NMULLEBBLIX TOKCUKOMHAEKLNIA, KOTOPbIE MOTYT NPUBECTU K CEPbe3HbIM NOCNeacT-
BMSIM 41181 300POBbS HAacemneHusl, BNNoTh A0 NeTanbHbIX MCXO4OB. VX NpUCyTCTBME B NULLEBBLIX MPOAYKTaX
TpebyeT TWaTensHoro MMKPOBMONorM4eckoro KOHTPONS 1 aHanusa puckos [4, ¢.85, 5, ¢.9].

Takmm 06pa3om, akTyanbHOCTb JaHHbIX UCCrefoBaHW 06ycnoBneHa HEOOX0AUMOCThLIO OLIEHKU CcTene-
HW 3arpsAi3HEHUSI NPOAYKTOB XXMBOTHOIO NMPOUCXOXAEHWNS 9HTEPONATOreHHbIMU MUKpoopraHnaMamu. NonyyeH-
Hble pe3yrnbTaTbl NO3BOMAT pa3paboTaTb apEKTMBHbIE METOAbLI KOHTPOMS Ka4yecTBa NULLEBOM NPOAYKLMMN 1
MUHMMU3NPOBaTh NOTEHUMamNbHbIE PUCKU AN 300POBbs NoTpebutenen.

MaTepumanbl 1 MeTOAbI UCCreA0BaHUN

VccnepoBaHus BbiNonHeHbI Ha 6a3e Hay4yHo-uccrnegoBaTenbCkoro MHCTUTYTa NPUKNagHon BuoTexHo-
norumn «KoctaHanckoro perMoHanbHoOro yHuBepcuteta nmeHn AxmeTt bantypcbiHybi» B nabopatopun KNnHW-
KO-OMarHOCTUYECKMX, MUKPODOMONOrMyecknx uccrnenoBaHMm m 6e3onacHoCTU maTepuanos OMOMOrMyeckoro
NPOVCXOXAEHMS.

MpoObl NPOAYKLMM XXMBOTHOTO NPOUCXOXAEHMST OTOMpPanu B 4OCTAaTOYHOM ANS NPOBEAEHNST MUKPOOUO-
NIOrnYecknx nccregoBannin konndectse, cornacHo FOCT 31904-2012 MpoaykTel nuweBble. MeToapl otbopa
npo6 4nst MMKpoburonornyecknx ncnbeitaHunn [6, ¢.3]. MNMpobbl cbiporo Mmonoka otompanu, cornacHo FOCT 3622-
68 Monoko 1 MonoYHble NnpoaykTbl. OT6op Npob 1 NOAroToBKa UX K UCnbITaHuio [7, c.4].

B pamkax nccnegosaHusa 6bino otobpaHo 413 obpasua npoayKTOB XXMBOTHOMO NMPOUCXOXAEHUS, pac-
npegeneHHbIX cnegyowmm obpas3oMm: cbipoe KOpoBbe MOMOKo — 144 obpasua; cbipoe Kobbinbe Monoko —11
06pasL0oB; MOMO4YHbIE NPOAYKTbLI (Cbip, TBOPOT, KypT, T.4.) — 53 o6pasua; Maco nTuubl (BKMoYas dune, TyLKK,
Kpbinbs, roneHun, 6egpa n dapw) — 69 obpasuos; roaguHa (msico n cdap) — 20 06pasLoB; koHNHA — 15
06pasLoB; CBUHMHA (Msico 1 dhapll) — 20 o6pasLoB; 3aMOpPOXEHHbIE NonydabpukaTsl (NenbMeHU, KOTMETHI,
MaHTbl) — 47 0OpasLoB; roToBble K ynoTpebneHuto npoaykTel (konbdackl, cocucku) — 34 obpasua.

B xoge vccneposaHusa ncnonb3oBanucb MeToabl 6aKTepUonorm4eckoro u GUOXMMNYECKOro aHanm3os.

BbigeneHve canbMOHeNnn M3 NPOAYKTOB XXMBOTHOMO MPOMCXOXAEHUA MNpOBOAWMMOCH cornmacHo MY
4.2.2723-10[8, ¢.25] nFTOCT 31659-2012 [9, ¢.5-6]. Obpasubl pazeogunu 1:5, 3acemnBanu Ha 3abydepeHHyto
nentoHHyto Bogy (PEYH MHLU MNMMB, O6oneHck, P®) n nnkybuposanu npu 37°C B TeveHue 24 yacos, nocne
Yyero nepeceBanu Ha BUCMYT-CyrnbuTHbIN arap (PBYH ML NMMB, O6oneHck, P®) n CHROMagar Salmonella
(CHROMagar, Mapwx, ®paHums), nHkybupysa npu 37°C B TeyeHne 24 yacos. OTobpaHHble Nogo3pUTEnbHbIE
KOMOHMM noABepranvucb npeasaputenbHon uaeHTudukaumm Ha cpege Knurnepa (®BYH HLU TMB,
O6oneHck, P®). lononHWTensHO NPOBOAMMAM BUAOBYO MAEHTUMKALNIO CanbMOHENN C NPUMEHEHNEM cpes
Micca (OO0 HIMY BUOKOMIMAC-C, Yrnud, P®), Bkntoyasi TeCTUpOBaHWE Ha UHOON, YTUNM3aLMIO LNTPaToB,
pa3noxeHne MOYEBUHbI, CUHTE3 aLleTomHa (peakumsa doreca-lNpockayapa), peakuuio ¢ MeTUnpoTom. YyBcTBu-
TenbHOCTb K canbMoHennesHomy bakrepuodary rpynn A, B, C, D, E (HITO MUKPOTIEH, Mockea, P®) onpe-
OEeNsnu no 3oHe nmauca Ha msco-nentoHHoMm arape (PBYH MHL NMMB, O6oneHck, PP), a ngeHTudmkaumo
O- n H-aHTMreHoB OCyLLECTBMSANM METOAOM arrnoTuHaumm no cxeme KaydgpmaHa-Yanta (BO3) ¢ ncnonbso-
BaHMEM CbIBOPOTOK AMArHOCTUYECKUX canbMoHennesHbix «Metcan» (HUMBC, Cankr-lNetepbypr, PP) [9, c.9].

Bblaenenue E. coli nposoannu B cootBeTcTBumM ¢ FTOCT 30726-2001 MexxrocyaapCTBEHHbIV CTaHAAPT.
MpoaykThl nuuweBble. MeToabl BbISIBNEHUS U onpeaeneHuns konudectea daktepun Buga Escherichia coli [10,
c.4], obpaszel, pa3sogunu 1:5 1 3acenBanu Ha MsiCO-NeNTOHHbIN BynboH (PBYH MHL NMMB, O6oneHck, P®),
nHKy6upys npu 37°C B TeveHune 24 yacos. 3atem nepeHocunu Ha anddepeHumansHeie cpegbl IHo (OO0
HIMU BMOKOMIMAC-C, Yrnny, P®) n CHROMagar TBX (CHROMagar, MNapwx, ®paHums), 4ns BbiSBNeHUs
XapakTepHbIX KONMoHwu. [logTBepxganu npUHALNEXHOCTb MOCPEACTBOM TECTOB Ha oOKcuaasy, WHAOON,
aLeTouH, CepoBOAOPOA, YTUNN3aLMio LMTpaToB, copbuT, a Tarke hepMeHTaUmto rMoKO3bl U NaKTo3bl.

Bolgenernne S. aureus nposogunu cornacHo FOCT 31746-2012 MexrocyaapCTBEHHbIN CTaHAapT.
MpoaykThl NuweBble. MeToabl BLISIBMEHWUSI U ONPEAENEHUst KONMYeCcTBa KoarynasononoxuTenbHbIX cTadumno-
KOKKOB U Staphylococcus aureus [11, c.2], uccnegyemble o6pasubl passoannum 1:5, 3acenBanu Ha coneson
6ynboH (PBYH M'HLU NMB, O6oneHck, P®) n nikyduposanu npu 37°C B TedeHue 18-24 yacos. [Ansa nonyyeHus
M30NUPOBaHHbLIX KOFIOHWI NPOBOAMIMN NEepeces Ha XenTOYHO-CONeBon 1 MaHHUT-conesoi arapbl (PBYH MU
MMB, O6oneHck, PP) ¢ nHkybauwmer 18-20 yacoB, MKCMpys pOCT TUNUYHbBIX KONOHWIA S. aureus. \aeHTudwu-
Kauuio noarBepXaanu noceBoM Ha MsCO-NenToHHbin arap (PBYH MHL MMB, O6oneHck, P®), Tectom Ha
KaTanasHylo akTMBHOCTb M Nnia3mokoarynasy, oueHeHHow Yyepe3s 4 yaca nHkybauum npm 37°C.
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Pe3synbTathbl

B nepuop npoBeaeHus nccnegosaHun Ha Tepputopum KoctaHanckon obnactu 6eino otobpaHo 413
npo6 »XMBOTHOBOAYECKOW MPOAYKLMM (CbIpOE MOFOKO M MOJIOYHbIE MPOAYKTHI, AiLa, MACO NTULbI, FOBAAMHA,
CBMHWHA, KOHWMHA, nonydabpukaTbl, MPOAYKTbl rOTOBble K yrnoTpebrneHuto). Mo pedynbTatam MUKpOOMOo-
rMYEeCKoro MccrnegoBaHusi 0ToOGpaHHbIX Npob BblaeneHo u maeHTuduumposaHo 108 m3onaToB GakTepuin
(Tabnuua 1).

Tabnuya 1 — KonnyecTBo 6akTepuii, BblAeMNEHHbIX U3 XXMBOTHOBOAYECKOW NPOAYKLMM

Kon-Bo BakTepuanbHble n3onaThbl Bcero
Bup npoaykumn npo6 enterica Coli S. aureus M30NATOB
Monoko cbipoe KOpoBbe 144 0 9 14 23
Moroko cbipoe KoBbifnbe 11 0 2 3 5
Msco nTuubl 69 0 22 7 29
MonydabpukaTsl 47 3 10 8 21
[oToBbIE K YyNOTpebneHuto 34 0 1 1 2
NpoayKThbl
loBsianHa 20 0 4 0 4
KoHuHa 15 0 1 3
MonouyHble NpoayKThbI 53 0 15 1 16
CBuHMHa (Msco, hapw n 1.4.) 20 0 1 5
Bcero 413 3 69 36 108

CornacHo gaHHbIM Tabnuupl 1, B 413 npobax XMBOTHOBOAYECKOW NpoayKuuu 6binv obHapyxeHbl 108
(26%) BakTepmanbHbIX M30MATOB, HaMbonbLasa fona npuxoauTcs Ha E. coli — 69 (63,8%), 3atem S. aureus —
36 (33,3%) u S. enterica — 3 (2,77%). Hanbonee BbicOKkasg YyacToTa BbISBMEHUS AaHHbIX MUKPOOPraHM3MoB
3acdukcupoBaHa B Msace ntuubl (27%), cbipoMm kopoBbeM Mornoke (21,2%), nonydgabpukatax (19,4%) u
MOJIOYHbIX NpoaykTax (14,8%).

BakTtepuonornyeckme mnccnefoBaHust nokasanu, YTo M3onatel S. enterica obnagann xapakTepHbIMU
MopdonornyecknmMm mn KynbTypanbHbIMKM CBOWCTBaMWU. Ha auddepeHumnansHo-guarHocTm4yeckon cpege
CHROMagar Salmonella kynbTypbl BbIPOCNN B BUAE KPYINbIX KOJIOHWIA ononeToBoro useta. Ha BucmyT-
cynbdutHOM arape S. enterica obpasoBbiBana xapakTepHble KOFIOHUWN C TEMHbIM LIEHTPOM.

F

Pocm S. enterica Ha cpede
Knuenep (nakmo3sa «-»; enoko3a
«+»; HoS «+»

Pocm S. enterica sucmym-
cynbgumHom aeape

Pocm S. enterica Ha cpede
CHROMagar Salmonella

PucyHok 1 — PocT S. enterica Ha cpefax
NccnepoBanve Ha 4yBCTBUTENBHOCTL S.enferica k canbMoHennesHoMmy OakTepuodary MeTonom
onpeaeneHunst 3oHbl Nn3nca Ha MSACO-NeNTOHHOM arape nokKasarno BblPaXXeHHYH YyBCTBUTENBHOCTb U30MSTOB

B BUAE BbIPaXXEHHbIX 30H NU3Mca, CBUAETENLCTBYOWNX 06 ahEKTUBHOCTN BakTepuodara B OTHOLLEHUU
AaHHbIX OakTepuanbHbIX N30NATOB (PUCYHOK 2).
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PucyHok 2 — 3oHa nusnca nsonsita S.enterica k 6akrepunodary

Wcecnegyemble WwiTaMmbl canbMOHEN ObINM NONOXUTENbHBI B peakuumn arrioTMHauumM ¢ NonMBaneHT-
Hoivn ABCDE cbiBopoTkamu: Obinia OTMeYeHa MoNoXUTeNbHasi arrmoTUHALMS, XapakTepusylollasacs
00pa3oBaHMEM BbIpaXEHHbIX arperaTtoB aHTUreH-aHTUTENO (+++).

BupoBas vaeHTudukaums S. enterica ¢ ucnonb3oBaHUEM «LBETHOIO psga» cpepg 'mcca nokasana, yuto
BblAeNeHHbIE KyNbTypbl depMeHTUpoBanu ¢ obpasoBaHMEM KUCMOTbl U rasa rroKo3y, MaHHUT, ManbTosy,
OynbuuT, copbuT, paMmHO3y, KCUMNO3y U He epMeHTUpOBanu NakTo3y, caxapo3sy. BbligeneHHble u3ondathbl
obnaganun cnocoBGHOCTBLIO K yTUnNu3auumn umTpaTtoB, 06pa3oBbiBanu cepoBoaopos, He obpa3oBbiBanu MHAONM,
rMaponu3oBanu XenatuHy, AekapboKCcMnmpoBanu NU3nH.

WccnenoBaHus usonatoB E. coli nokasanu TUnuYHble ANs AaHHOro BMAa KynbTypanbHble 1 Guoxmmum-
yeckne cBomnctBa. Ha cpege OHao umsonatel E. coli o6pa3oBbiBanu Kpyrnble, NAOCKUME KOMOHUU TEMHO-
KpacHOro uBeTa ¢ Metannuyeckum 6rneckoM. Ha guddepeHumnansHo-gnarHoctnyeckon cpege CHROMagar
TBX usonatbl E. coli popmupoBany Kpyrible KONoHUM ronyboro LBeTa ¢ pOBHbIMU KpasiMu (PUCYHOK 3).

Pocm E.coli Ha cpede OHAo Pocm E.coli Ha cpede CHROMagar TBX

PucyHok 3 — PocT E.coli Ha nuTaTenbHbIX cpeaax

Broxmmudeckne nccnenoBaHns nokasanu, YTO BblOENIEHHbIE LUTAaMMbl HE MPOAYLMUPYIOT auLeToOuH B
peakunn dorec-lNpockayapa, 06pa3oBbIBAOT MHOO0S, PEPMEHTUPYIOT YrreBoabl (MONOXUTENbHAA peakuus ¢
METWUMOBLIM KpacHbIM), (hepMEHTUPYIOT NakTo3y K Moko3y, 6e3 yTunusaumm uutpaToB, 6e3 pas3ximkeHus
)enaTuHa 1 OTCyTCTBMS CEpOBOAOpOa.

N3onatbl S. aureus Ha XenTOYHO-CONIEBOM arape BbIPOCNW B BMAE MIIOCKUX KOMOHWUA C POBHLIMU
KpasiMm KpeEMOBOTO MK 301TOTUCTOTO LBeTa, 06pa3ys NeunTMHasy, a Ha MaHHWUT-CONIEBOM arape pociv B BUae
OMCKOB XeNTO-JIMMOHHOIO LiBeTa (PUCYHOK 4).

Pocm S. aureus Ha XeJlImo4YyHO-CO/1eE80M acape Pocm S. aureus Ha MaHHUM-CO/1I€80M acape

PucyHok 4 — PocT S.aureus Ha nuTaTenbHbIX cpegax
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BoigeneHHble n3onatel S. aureus Obinu KaTanaso- M KoarynasononoXuTenbHbIMK, NpoayLupoBanu
aueTouH (peakuun dorec-Npockayapa), PepMeHTUPOBaNN ManbTo3y B a3pOOHbLIX U MaHHUT B aHa3pPOOHbIX
YCroBUsIX (PUCYHOK 5).

-/

Tecm uzonssmoe S. aureus Ha rnfa3Mokoazynasy Peakyus ®ozec-lMpockayapa
(1-ompuyamernbHO, 2-NoN0XUMEesibHO) (1-nonoxumernbHo; 2-ompuyamesibHo)

PucyHok 5 — buoxmmmnyeckue uccnegosaHus S. aureus

Mo pesynbTataM GakTepuonorMdeckux uccrnefoBaHuin n3 413 npob KMBOTHOBOAYECKOW MPOAYKLMU
6binm BbigeneHbl 108 nM3onsaToB 3HTEponaToreHHbIXx 6akTtepui S. aureus, S. enterica u E. coli. Hanbonee
BbICOKas CTEMNeHb 3arpsisHeHnst HabnogaeTcst B npobax Monoka 1 MonoyHom npoaykumm (10,6%), maca nTuubl
(7%) v nonydabpukatoB (2,9%). Mpobbl MsAca (roBsigMHa, KOHWHA, CBUMHMHA) M rOTOBblE K ynoTpebneHuto
npoayKTbl Nokasanu 6onee HU3KMIA YypoBeHb GakTepunanbHOM KoHTaMuHaumm (<1%) (pUCyHoK 6).

o,
LA 0.9%

ceunuHa 1%

noJydadpuxar...

roroBast
NPOAYKIMS
0,48%

PucyHok 6 — CTeneHb 3arpsi3HeHWs1 MULLEBbLIX MPOOYKTOB XMBOTHOIO MPOUCXOXOEHMUS
3HTeponaToreHHblMu S. enterica, E.colin S. Aureus

Wrammbl S. enterica, E. coliv S. aureus 6binv BblAeNeHbl U3 pa3nuyHbIX BUAOB NPOAYKLMM XKUBOTHOTO
npoucxoxaeHus (pucyHok 7). Msonatel E. coli BcTpevatoTcss Hanbornee 4acto cpeau BCEX UCCNeaoBaHHbIX
GaKkTepuii 1 3aHUMaET 3HaAYMTENbHYIO 400 06CeMEeHeHMs BO BCEX TUMax MpPOAYyKUUWM, OCODEHHO B CbIpOM
MOJIOKE M MOJOYHBIX MpoayKTax (26 cnyvaes), a Takke B Msce NTuubl (22 cny4das). B gpyrux npogykrax, Takmx
KaK roBsiguHa, CBWHWHA, KOHMHA, nonydabpukatel M rotoBas npoaykuus, OGaktepuss E. coli Takke
NPUCYTCTBYET, HO C MEHbLLEN YaCTOTOMN.
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PucyHok 7 — YacTtoTa BblaeneHnst aHTeponaTtoreHHblx S.aureus, S.enterica
n E.coli 3 NpoayKTOB XMBOTHOIO NPOUCXOXOEHUSA
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S. aureus gaBnseTca BTOPbIM MO YacTOTe BblAENEHUA MUKPOOPraHU3MOM U 0BHapY>KMBAeTCsl B CbipOM
MOJIOKe U MOSMOYHbIX NpoaykTax (18 cnydaes), nonydabpukartax (8 cnyvaes), Msace NTuubl (7 cnyvaes), U ¢
MeHbLUEN YacToToM — No 1 criyyato B KOHUHE, CBMHMHE U FTOTOBOW K YNOTPEOeHnto NpoayKuumn (PUCYHOK 7).

S. enterica BbisiBNeHa Tonbko B nonydabpukatax (3 cryyas), YTO yKas3biBaeT Ha €€ OorpaHu4eHHoe
NPUCYTCTBME B NCCIeQyeMbIX NPoayKTax (PUCYHOK 7).

O6cyxaeHune

B nepvion npoBegeHVs MCCneaoBaHUA B Pas3fnUYHbIX TOYKaX PO3HUYHOW TOProBNW Ha Tepputopum
KocTaHarnckom obnactm 6b1no otobpaHo 413 npob KMBOTHOBOAYECKON NPOAYKLUNN (CbIpOe MOSIOKO M MOJIOYHbIE
NPOAYKTbI, MSICO NTULbI, TOBSIAMHA, CBUHWMHA, KOHWHA, NonydabpukaTsel, NPOAYKTbI FOTOBOrO ynoTpebneHus).

Mo pesynbTatam GakTepuonormyeckmx uccnenosaHmi M3 413 npob XMBOTHOBOAYECKON NPOAYKLUU
6binn BoligeneHbl 108 nsonsaToB 3HTeponaToreHHblx OakTepun S. aureus, S. enterica u E.coli. Hanbonee
BbICOKas CTeneHb 3arpsa3HeHnst Habngaetcsa B npobax Monoka n monoyHow npoaykuum (10,6%), maca ntuupl
(7%) v nonydabpukatoB (2,9%), 4TO CXxOxe C AaHHbIMU, MOSyYEeHHbIMY B €BPONENCKMX nccrnegoBaHnsx [12,
c.5-6]. Mpobbl Msica (roBAAMHA, KOHWHA, CBUHMHA) U rOTOBbIE K ynoTpebneHuto NpoaykTel Nokasanu bonee
HU3KWNIA YpOBEHb DakTepuanbHon koHTaMuHaunn (<1%).

Haunbonee yacTto BblgensiemMbiM naToreHom siBnsieTcs E. coli, 4To coOTBETCTBYET AAHHbIM MHOIMX
nccregoBaTenem, ykasbiBaloLWMX HA BbICOKYH CTEMEHb KOHTAMMHALUUW MOJIOKA M MSACHOW MPOAYKUUN STUM
MUKpoopraHuamom [13, c.4-5]. Pe3ynbTaTthl MccnegoBaHus nokasanu, 4To obLias pacnpocTpaHeHHoCTb E. coli
cocTtaBuna 63,8%. OTu aaHHble 6NM3KKM K pe3ynbTaTtam UccnenoBaHuii, NpoBedeHHbIX B Henane, Typuun un
baHrnagelwe, roe nNpoueHT BCTPeYaemMoCTM MUKpoopraHuaMoB E. coli BapbupoBan ot 60% [14, c.3-4].
Bbicokas yactoTa obHapyxeHusi E. coli B cbipoM Mornoke (26 criydyaeB) MoxeT ObiTb 00ycrioBneHa HapyLue-
HMEM CaHUTapHbIX HOPM B (hepMepCcKMX XO3ANCTBAx, HeJOCTAaTOYHOM nacTepusaumen Unn rnepekpecTHom
MUKpPODBHOW KOHTamuHauuewn B npouecce nepepabotku [15, ¢.12]. MNpucyTtcterue E. coli B mace ntuupl (22
cnyyasi) nogTBepXXaaeT 3HAYUTENbHBIN PUCK 0OCEMEHEHNST Yepe3 NPON3BOACTBEHHOE 06opyaoBaHme, pabo-
YM NepcoHan unn HecobngeHne TeMnepaTypHOro pexmnma Ha atanax xpaHeHnus [16, c.5].

S. aureus siBngaetca BTopbIM (33,3%) No YacToTe BblAENEHNS MUKPOOPraHN3MOM B NPOOYKLMU XXUBOT-
Horo npoucxoxaeHus u B 18 cnyyasx (8,6%) 6bin BblgeneH B npobax Cbiporo Mosioka U MOMNOYHbIX NPOAYKTOB.
[aHHbI naToreH sBMseTCA BaXkHbIM MokasaTenem 3aboneBaHust mactutom kopos [17, c.3]. Mony4yeHHble
pe3ynbTaTbl UCCIIeJ0BaHUS NMOKa3bIBaAOT BEPOSITHYHO POJib MOOKa 1 MOJIOYHbLIX MPOAYKTOB B NepeAaye LTam-
MOB S. aureus 4epe3 nuileByto Lenb. B nonydabpukaTax (8 cnydaeB) n msice nTuubl (7 crnyyaes) AaHHbIN
MUKPOOPraH1M3mM MOXEeT NnepeaaBaTbCs Yepe3 KOHTaKTHOE 3apa)keHue Ha aTane nepepaboTtku [18, c.4].

Ltammbl S. enterica BbisiBreHbl ToNbko B nonydabpukatax (3 crny4yas), UTO ykasbiBaeT Ha €€ orpaHu-
YeHHOe MpUCYTCTBME B UccriegyeMbix npoaykTax. Belgenenne S. enterica nckniountensHo n3 nonydgabpu-
KaToB roBOPUT O BO3MOXHbIX HAPYLUEHWSX NPY TPAHCMOPTUPOBKE UITN NEPEKPECTHOM KOHTAMUHMPOBAHUM Ha
npousBoactse [19, c.3-4]. Pe3ynbTaThl UCCNegoOBaHWI YKa3biBaOT Ha OrpaHUYeHHoOe NnpucyTcTeue S. enterica
B uccriegyembix NPoAyKTax >KMBOTHOMO MPOWCXOXAEHMWS, OOHAKO HEe MWCKIHYaloT MOTEeHUUarnbHbIA PUCK
3apaxeHusa notpebutens [20, ¢.661-662].

3aknioueHue

[Mony4yeHHble pe3ynbTaTbl UCCMELOBAHNA NOKa3biBaOT 4OCTATOYHO BbICOKUIN YPOBEHb 3arpsi3HEHHOCTU
NPOAYKUMN 3HTEpPONaToreHHbIMn BGakTepusMU U ykasbiBalOT HA HEOBXOOUMOCTb COBMNAEHNs CaHUTapHO-
TMIMEHNYECKNX HOPM, YIyYLLEHUS YCNOBUA XpaHEeHUS 1 nepepaboTkmn NpoayKumK, a Takke BHeAPEHWsSI ONON-
HUTEMNbHBIX MEP KOHTPOMNS Ha BCEX 3Tanax NuLLeBoK Lenu.
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KOMMMEKCHbIX MccregoBaHui no obecnevyeHuto yYCTOMYMBOrO pasBUTMS arponpOMbILLFIEHHOrO KOMMMekca
KocTaHanckon obnactu ¢ cosgaHMemM Hay4yHO-UCCneaoBaTenbCKOro TEXHOMOMMYECKOro LeHTpay, KoTopas
npoguHaHcupoBaHa MuHUCTEPCTBOM Hayku U Bbicllero obpasoBaHusa Pecnybnukn KasaxctaH Ha nepuvopf
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QPPEKTMBHOCTb UCMOJIb3OBAHUA MNMLUP-NAP® AHAITU3A U PEAN-TAWUM NuUpP
anAa AMArHOCTUKU HOCUTENEUN CUHOPOMOB DEVELOPMENTAL DUPLICATIONS,
ARTHROGRIPOSIS MULTIPLEX Y KPYINMHOIO POrATOIO CKOTA

[rocekeHosa H.T. — mazucmp eemepuHapHbIX Hayk, kagedpa «KnuHudeckue OucyunnuHbl», HAO
«Kasaxckuli HayuoHarnbHbIl agpapHbIl uccrnedoeamenibckull yHugepcumemy, 2. Anmamsi, Pecrniybnuka
Kasaxcman.

Typeymbekos A.A. — PhD dokmop, cmapuwud npernodagamerb, kaghedpa «KnuHuveckue QuCyuniuHb!y,
HAO «Kasaxckuli HayuoHasnbHbIlU azpapHbIl uccredosameribckull yHusepcumemy», 2. Anmamsl, Pecnybrniuka
KaszaxcmaH.

XycauHos [.M. — kaHOuGam eemepuHapHbIX Hayk, npogeccop, kagedpa «buonosudeckasi 6e3o-
nacHocmby», HAO «Kasaxckuli HayuoHarnbHbIU agpapHbili uccriedogsamernbcKul yHUsepcumemy, 2. Anmamesi,
Pecnybnuka Kasaxcmar.

YceHbekos E.C.* — kaHOuOam buosnoau4ecKux Hayk, rnpogeccop, kagpedpa «KnuHu4deckue oucyunnu-
Hbl», HAO «Kasaxckuli HayuoHanbHbIlU aepapHbil uccredosamernbCKull yHusepcumemy, 2. AnMamal,
Pecnybnuka KazaxcmarH.

Aemopamu cmambu nposedeHa onmumu3ayusi MOJIEKYIISIPHO-2eHemu4YecKux crnocobos demekyuu
Hocumenel cuHdpomos Developmental Duplications, Arthrogriposis multiplex, onpedeneHa pacrnpocmpa-
HEHHOCMb yKa3aHHbIX aHOMasluu y aHaycckol, 2epeghopdckoll, kazaxckol 6es1020/1080U, ayueKobCKou,
Kanmbiykol nopod (n=37). Ha ocHosaHuu demarnbHO20 aHarnu3a rnocrnedosamersnHocmeti eeHoe NHLRC?2, dns
OuaesHocmuku Hocumeneli Developmental Duplications 6bin ucnonb3oeaH memod [NLP-MP® aHanu3a,
uBeHmucgbukayusi moydeyHol mymauyuu ¢.34618072 T>C e 5 3k30HHoU yvacmu 2eHa NHLRC2 6bina
ocywecmesrieHa ¢ NoMowbio sHOoHykeasbl Mwol. C yenbo cosepweHcmeogaHusi criocoba duazHOCMUKU
2eHemud4eckoli aHomanuu Developmental Duplications 6bin paspabomaH memod Pean Tatim P duaeHo-
CMUuKU, KomopablIl 1038079em 8 meyeHue 2 4acos onpedesiumb 2emepo3u20mHbIX Hocumesiel Mymayuu
g.34618072 T>C e 5 3k3oHHOU Yacmu eeHa NHLRC2. WzeecmHo, ymo cuHOpom Arthrogriposis multiplex
rnosiguricsi ecnedcmeue obwupHOU deneyuu, Komopasi oxeamura KoOupyrouwue y4acmku Mmpex 2eHo8 —
ISG15, HES4, AGRN — 0OnuHou 38 000 n.H. bbinu nodobpaHel nocrnedogameribHocmu 00HO20 0buwez2o
npsivoeo rnpalmepa u 08yx obpamHbix rpalimepos, UOeHMUUUUPYIOWUX MymaHmMHble U OUKUe murlbi
annenel eeHos ISG15, HES4, AGRN. o pesynbmamam 2eHOMuUnupo8aHusi yacmoma ecpedaemMocmu
eeHemu4yeckol aHomarnuu Developmental duplication y aHeycckol nopodbl cocmasuna 12,5%, cuHOpoma
Arthrogriposis multiplex y eepegbopdckoli nopodsi — 11,1%.

Knroueenie cnoega: HacriedcmeeHHble aHomanuu Developmental Duplications, Arthrogriposis multiplex,
2eHbl NHLRC?2, ISG15, HES4, AGRN, deneuyusi, MNMUP-IAP®, Pean-Tadlm lNLP, 2zeHemu4yeckul CKpUHUH.

IPI KAPA MAJIbIHOA DEVELOPMENTAL DUPLICATIONS, ARTHROGRIPOSIS
MULTIPLEX CUHOAPOMOAPbIHbIH TACBIMANAAYLBINAPBLIH NTP-P®¥M TANAAY
XKOHE PEAN-TAUM NTP SOICTEPIMEH BAJNTAY[AbIH TUIMAITI

[ocekeHosa H.T. — eemepuHapus fbinbiMOapbiHbiH Ma2ucmpi, «KnuHukanbik neHoep» kKaghedpacsi,
«Kasak ¥nmmbik agpapnbik 3epmmey yHusepcumemi» KEAK, Anmamei K., KazakcmaH Pecrniybnukacsi.

Typaymbekos A.A. — PhD dokmopebi, «KnuHukanbik neHOep» Kaghedpachl ara oKbimyuwbicbl, «Kasak
¥nmmeiK azpapnbik 3epmmey yHusepcumemi» KEAK, Anmamesi K., KasakcmaH Pecrnybrnukacsi.

XycauHoe [A.M. — eemepuHapus fbiibiMOapbiHbiH KaHOUOambl, «buonoausnblK Kayincisoik»
KaghedpachiHbIH rpogheccopnl, «Kazak Ynmmbik agpapribis 3epmmey yHueepcumemi KEAK, Anmamsbi K.,
KasaxcmaH Pecriybnukacsi.

YceHbekoe E.C.* — buonoeusi fblnibiMOapbiHbIH kaHOuGambl, «KnuHukanbik noHoep» kaghedpachiHbiH
npogpeccopni, «Kasak ¥nmmbik azgpaprnbik 3epmmey yHusepcumemi» KEAK, Anmamebl K., KasakcmaH
Pecnybnukacsl.

Makana aemopnapsi Developmental Duplications, Arthrogriposis multiplex, cuHOpOMbIHbIH machkimari-
OayuwibinapbiH aHblKmayObiH MOMeKynanbiK-eeHemukarblk adicmepiH oHmadnaHObipbin, 6y aHoManusnap-
ObIH aHayc, eepegopd, KazakmblH akbac, oyrnuekerl XoHe Kanmak mykbimOapbiHOa (n=37) maparybiH
aHbikmadbl. NHLRCZ2 eeHiHiH mi3beaiH eaxel-meaxelni manday HeaisiHde Developmental Duplications
macbiMmandaywsblnapbiH 6anay ywiH [NTP-P®¥T manday adici kondaHbindbl; NHLRC?2 2eHiHIiH 5-wi 3K30HObIK
berniciHdeai g.34618072 T>C Hykmenik MymauyusiHbiH udeHmucgukauusicel Mwol 3HOoHyKneasachkl KemezaiMeH
Xy3eze acbipbindbl. Developmental Duplications eeHemukarnbik akaybiHbIH 6anay adiciH xemindipy makca-
mbiH0a NHLRC2 eeHiHiH 5 3k30HObIK berieiHde .34618072 T>C mymauyusicCbiHbIH 2emepo3ucomaribi
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macbimandaywsblnapbiH 2 caram iwiHOe aHbiKkmayra MymkiHOik 6epemiH Real Time [1TP 6anay adici
a3ipneHdi. beneini 6onraHdal, Arthrogriposis multiplex cuHOpomsbl, y3biHObIFbI 38 000 X.H. 6onamsiH yw
eeHHiH ISG15, HES4, AGRN koOmay alimakmapbiH KaMmumbiH YrikeH deneyusi HomuxeciHoe natida 6050bI.
ISG15, HES4 xxeHe AGRN 2eHlepiHiH MymaHmmabl xoaHe xabalbl munmi annenb0epiH aHbikmay ywiH 6ip
JKannbl mypa rnpalimep XoHe eKi Kepi npaumep mizbeai maHOandbl. [eHomunmey Homuxenepi bolibiHwa
Developmental Duplications eeHemukaribik aHOMasnusiHbiH, Xuiniei AH2yc mykbimMbiHOa 12,5%, 2epeghopd
mykbiMbIHOa Arthrogriposis multiplex 2eHemukarnbik akaybiHbIH Xuiniei 11,1% Kypaosbl.

Tytindi ce3dep: Developmental Duplications, Arthrogriposis multiplex mykbiM KyanalmbsiH kemmap-
nbikmapel, NHLRC2, ISG15, HES4, AGRN 2eH0epi, deneuus, MNTP-P®¥l], Pean-Taum TP, ceHemukanbik
CKPUHUHe.

EFFICIENCY OF USING PCR-RFLP ANALYSIS AND REAL-TIME PCR
FOR DIAGNOSTICS OF DEVELOPMENTAL DUPLICATIONS,
ARTHROGRIPOSIS MULTIPLEX SYNDROMES CARRIERS IN CATTLE

Dyussekenova N.T. — Master of Veterinary Sciences, Department of clinical disciplines, Kazakh National
Agrarian Research University NJSC, Almaty, Republic of Kazakhstan.

Turgumbekov A.A. — PhD, Senior Lecturer of the Department of clinical disciplines, Kazakh National
Agrarian Research University NJSC, Almaty, Republic of Kazakhstan.

Khussainov D.M. — Candidate of Veterinary Sciences, Department of biological safety, Kazakh National
Agrarian Research University NJSC, Almaty, Republic of Kazakhstan.

Ussenbekov Y.S.* — Candidate of Biological Sciences, Professor of the Department of clinical
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The authors of the article optimized the molecular genetic methods for detecting carriers of
Developmental Duplications, Arthrogriposis multiplex syndromes, determined the prevalence of the specified
anomalies in the Angus, Hereford, Kazakh White-Headed, Auliekol, Kalmyk breeds (n = 37). Based on a
detailed analysis of the NHLRC2 gene sequences, the PCR-RFLP analysis method was used to diagnose
carriers of Developmental Duplications, the point mutation g.34618072 T> C in the 5th exon part of the
NHLRC?2 gene was identified using Mwol endonuclease. In order to improve the method for diagnosing the
genetic anomaly Developmental Duplications, the Real Time PCR diagnostics method was developed, which
allows for the determination of heterozygous carriers of the mutation g.34618072 T> C in the 5th exon part of
the NHLRC2 gene within 2 hours. It is known that the syndrome — Arthrogriposis multiplex appeared as a result
of an extensive deletion that covered the coding regions of three genes, ISG15, HES4, AGRN with a length of
38,000 bp. The sequences of one common forward primer and two reverse primers identifying mutant and wild
types of alleles of the genes ISG15, HES4, AGRN were selected. According to the results of genotyping, the
frequency of occurrence of the genetic anomaly Developmental duplication in the Angus breed was 12,5%,
the syndrome Arthrogriposis multiplex in the Hereford breed was 11,1%.

Key words: hereditary anomalies Developmental Duplications, Arthrogriposis multiplex, genes
NHLRC2, ISG15, HES4, AGRN, deletion, PCR-RFLP, Real-Time PCR, genetic screening.

BeegeHue. B Halwen cTpaHe eXerogHo yBenMunBaeTCs MOrosioBbe KPYNHOro poratoro ckota, B TOM
yncre NorosiIoBbE XXUBOTHBIX MSICHOTO HanpaBneHus NPOAYKTUBHOCTU: aHryc, repedopa, aynmekornbckasi, kan-
MblLIKas, ka3axcTkas 6enoronoas nopoga. 1o gaHHbIM 3apyOeEXHbIX YYEHbIX, B HACTOSILLEE BPEMS Y KPYMHOIo
poraToro ckoTa MsICHbIX NOPOA BCTPeYarTCH criefyowmne HacneaCcTBEHHbIE aHOManMm: apaxHoOMenusi, CUH-
OaKTUNNsA, OCTEONETPO3, KapSIMKOBOCTb, CMHAPOM KPWMBOIO XBOCTa, MbllleYHasi runepnnasnsi, 6onesHb Ha-
KOMneHus rnukoreHa, Npotonopdupunsi, KOTOpble HAHOCAT OLYTUMbIA SKOHOMUYECKUA yiepO [1, c. 461-471].

M3BecTHO, YTO CBOEBpPEMEHHas OMArHOCTMKa NeTanbHblX U cybneTarnbHbIX peLecCUBHbBIX MyTauuin
0COBEHHO BakHa, Koraa wuaeT WHTEHCUMBHbIM OOMEH reHeTUYyeckumMu Mmartepuanamm Mexay CcTpaHamu,
NCKYCCTBEHHOE OCEMEHEHMe KOPOB cnepmMon 3apybexHbix BbIKOB, UMMOPT XMBOrO CKOTa, nepecaaka ambpuo-
HoB. 1o pe3ynbTaTtam nccnefoBaHUn yYeHblX, BCTPEY4aeMoCTb HocuTenen Mytaumm reHetudeckoro gedekra
MHOXeCTBeHHoro aptporpuno3da (Arthrogriposis multiplex, AM) y kopoB aHrycckown nopoabl coctasuna 2,38%,
y ObIKkOB npousBoautenen — B npegenax ot 1,67% go 0,19 %, ayrocomaneHoro gedekra Developmental
duplication (DD) y kopoB — oT 0,65% po 0,07%, y 6bikoB — B npegenax ot 0,90% ao 0,10% [2, c. 678].

VHTeHCKBHas cenekumsi, kotopas MCNosib3yeTcs B MSCHOM CKOTOBOACTBE COMPOBOXOAETCH CHMDKE-
HMEM BOCMPOM3BOACTBA, U3MEHEHUEM 3P(EKTUBHOCTU U KadecTBa MSICHOrO Mpou3BoAcTBa. HapylweHus
cKeneTa, Takue Kak CUHOAKTUNNS, apaxHOMENUsl, OCTEONOPO3, HacTO MPUBOAAT K CHVXKEHUIO NPOAYKTUBHOCTU
XMBOTHbIX [3, c. 1-6; 4, c. 1-12]. Pa3nnyHble opMbl KAapfIMKOBOCTM NPUBOASAT K abopTamM MUnmM cMepTu npu-
nnoa nocne poXxaeHus, 4acTo TeNATa POXAATCH CO CHUXKEHHbIM UMMYHUTETOM [5, ¢. 1-10: 6, c. 535-549].

Kpome TOro, takMe HacnegcTBeHHbIE aHOMarniMn MSICHOrO KpPYMHOro poratoro CKOTa, Kak MblleyvHast
rMnepnnasus, CMHOPOM KPUBOIO XBOCTa XenaTelbHbl ANs CEeNEKUMOHEpPOB M3-3a YBENMYEHUS MbILLIEYHOM
MaccChbl, HO K COXalleHWI0, OHW CBSI3aHbl, HANPUMep, C HU3KUMW NoKasaTensMu penpoaykunm: crnabas KkocTHas
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cucTema, HeAOoCTaTOYHOCTb OPraHoB MMM HapyLeHWss HEepPBHOW CUCTEMbl, KOTOpble MOryT MNpUBECTU K
CHWKEHWUIO YNCINEHHOCTM XNBOTHLIX B cTage [7, ¢c. 1-7].

M3BecTHO, 4To cnHgpom Arthrogriposis multiplex B OCHOBHOM BCTpeYaeTcs Y KPYnHOro poratoro ckoTa
aHrycckon nopogpbl. MNpuunHa 6onesHn — obwmpHas geneumsi (38 000 n.o.) yyactka [JHK, oxBaTtbiBatoLLero
OBa pasnuyHblX reHa. Pe3ynbTatoM yKasaHHOW Oerneuun SBnsieTcst OTCYTCTBME npogyuupyemoro Oerka.
MaBHbIMW KIMMHUYECKUMW CUMMTOMaMKn OOMne3Hn SABMASIOTCA MOHWKEHHBIN MbILEYHBIN TOHYC, CKPYYEHHbIe
3aJHWE HOTY C aHKUIO3HbIMKU cycTaBamu. VIHoraa HabnogatTca abaoMuHanbHble rpbbki U gedekTol Yepena
[7,c.1-7; 8, c. 24-33; 9, c. 426-429; 10, c. 409-416].

Mo pe3ynbTatam reHeTU4EeCKOro CKpMHMHra, NOronoBbsi aHrycCKon nopoabl B Poccun BCTpeyaeMocTb
reTepo3uroTHbix Hocutenen DD coctraBuna 0,9-12,8%, B CLUA B nepuog ¢ 2017 no 2018 rogwl pacnpo-
cTpaHeHHocTb Hocutenen DD gocturna oo 20%. B cBA3M € BbICOKOW YacTOTOW BCTPEYAEMOCTU MYTaHTHOIO
annens reHa NHLRC2, obycnoenusatoLLero nposiBneHmne knuHmyeckux cnydvaes DD, cyllecTByeT puck yBenu-
YeHMs BCTPeYaeMoCTM [aHHOW aHoMmanum Ha Tepputopun Pecnybnukm KasaxctaH. WM3BecTHO mecTo
nokanmsaumm TodedHon mytaumm B nosuumum 932 T—C B coctaBe reHa NHLRC2, KoTopbIin pacnonoXeH Ha 26
xpomocome [11, c. 20-24].

Mo cBegeHnaM AMEpPUKaHCKUX YYeHbIX, Y abepanH-aHryCccKom NopoAabl KPYMHOro poraToro ckota Habnto-
OaeTcsa MNosiBNeHve psga reHeTUYEeCKUX aHoMaruvi, CPeAu KOTOPbIX MHOXECTBEHHbIN apTporpuno3 (AM),
octeoneTpos (OC), aynnukaums passutusa (00) v aBonHas myckynatypa (M1). CnegyeTt oTMeTuTb, 4To AM 1
OC gaenswTca neTanbHbIMU FreHeTUYeCKMMU AgedekTaMmu, NpUMBOASAWMMKU K rmbenn Tenat, a A4 v M1 —
HeneTanbHbIMK, HO HexenaTeNbHbIMU COCTOSHUAMU. [leTanbHbIi aHanu3 MpUYnH BO3HUKHOBEHUSI MHOXE-
CTBEHHOro aptporpunosa (AM), nokasbiBaeT, YTO reHeTUYECKMIN AedekT NOABUIICA B pe3ynbTate Aeneuun B
cocTaBe Tpex reHoB ubiquitin-like modifier (ISG15), 5’ dnaHkmpytowen Yactu reHa hairy and enhancer split 4
(HES4), nBe geneuun B coctaBe BTOpPOro sk3oHa agrin gene (AGRN) [12, c. 394-401].

Oynnukaums passutus (DD) — MOHOreHHOe ayTOCOMHO-peLeccuBHoe 3aboneBaHue, 00ycnoBneHHoe
HEMONMHOW MNEHEeTPaHTHOCTbI0O U BapuabenbHom akcnpeccuMBHOCTbO reHa NHLRC2 y abeppguH-aHrycckom
nopogpl. MNepBbIMY HOCUTENAMW MYTAHTHOTO annensi cumTarT poguswmxcsa B 1977 r. notomkoB 6bika US Al
sire, Ken Caryl Mr Angus 8017. B ABcCTpanuu no4yTu BCe BbISIBMIEHHbIE XUBOTHbIE, CKPbITble HOCUTENU
HacneACTBEHHOro Aedbekra Aynnukaumm passuTust, ABNaTCA noToMmkamm 6bika US Angus, B/R New Design
036. Cnopaguyeckue criydan nonmmenum bbinm 3apermcTpupoBaHbl U 'y Apyrux nopog, Bkntoyas Bos indicus,
HO noKa HEM3BECTHO, SIBMSIKOTCA N 3TN Criyyaun pe3ynbTatoM OAHOMW 1 Ton xe myTauum [13, c. 1-3; 14, c. 202-
206; 15, c. 1-13].

Y4YyeHbIMM C NOMOLLbIO nporpaMmmbl Primer 3 ocyllecTBneH gu3anH npanMepoB And amnnudukaumm
reHa NHLRC2 gnuHon 199 n.H. AHanu3 HykneotugHowm nocnegoBaTenbHocTn reHa NHLRC2 npoBoaeH ¢
nomotubio Ensembl B popmaTtax FASTA. [1na aHann3a peCTpUKUMOHHbIX pparMeHTOB Obina ncnonb3oBaHa 1
ed. sHpoHykneasbl HpyF10VI. Ha anektpodoperpamMmme y 340pPOBbIX TOMO3SUIOTHBLIX XMBOTHBIX Obisl
obHapyxeH dpparmeHT pa3mepom 199 n.H., y reTepo3nroTHbIX Hocutenen gedekra DDC dparmeHTsl 107 n.H.
n 92 n.H. [16, c. 102-107].

B HacTosLee BpeMs XOpoLLo n3yveHbl Tonbko 138 netanbHbIX 1 CybGneTanbHbIX MyTauun, YTO COCTaB-
naet 27,3% ot obuwero ux konudectaa. CornacHo NonoxeHno o0 nopsake NpoBeAeHUs MOMEKYNsSPHON reHe-
TMYECKOW 3KCMEePTM3bl MAEMEHHOM NPOAYKLUM rOCYAapCTB — YrneHoB EBpa3sniickoro SKOHOMUYECKOro cor3a
(Ne 74 o1 02.06.2020 r.), pekomeHaoBaHO NPOBOANTL UCCegoBaHne BMONOrMyeckoro Matepumana XMBoTHbIX
Ha BbISIBNEHNE reHETUYECKN eTEPMUHUPOBaHHbIX 3abonesaHuii. OgHako, B HacToswee Bpems B Pecnybnuke
KazaxcTtaH HeT orpaHuyeHuMs Ha BBO3 MMEMEHHOro MaTepuvana (3aMOpOXeHHas crnepma, 3aMOPOXEHHbIe
3MOPUOHBI), XKMBOTO CKOTa, B YaCTHOCTU B OTHOLLEHUN HOCUTENEN HacneaCTBEHHbIX aHoManuu [17, c. 42-42],

Lenb HacTosiwero mccrnegoBaHus — onTummusaumsa cyuwectsytowmx MUP, MUP-MNOP® cnocobos
anarHoctmkn Developmental duplications, Arthrogriposis Multiplex 1 paspaboTtka Pean Tawnwm MNUP meTtona
anarHocTukm cungpoma Developmental duplications.

3apaum: cbop obpasuoB cnepmbl ObikoB NpoussBogutener, BolgeneHne OHK n3 obpasuos cnepmbl,
oueHka kayecTtBa um3donuposaHHown [OHK, ananu3 nocneposatensHocten reHoB NHLRC26, 1ISG15, HES4,
AGRN, onpegeneHne mecta nokanumsauum TOYEeYHON MyTaumm 1 geneuun, oM3anH npanmepos, NpoBeaeHne
reHoTMnupoBaHusa obpasuoB [HK Ha reHeTudeckne gedektbl Developmental Duplications, Arthrogriposis
multiplex n BbiIBNeHWe reTepo3nroTbix HocuTenen Mmytaumm.

MaTtepuanbi n MeToAbl UCcneaoBaHUN. B kauecTBe maTepmana ansa uccnegosaHus 6uinm MCnonb3o-
BaHbl 37 06pa3L OB KPUOKOHCEPBUPOBAHHOW cnepMbl ObIkoB npoudsoautenein. BoigeneHne OHK 13 cnepmbl
NPOBOAMIOCH B TabopaTopumn «3eneHor BUOTEXHOMNOrMU 1 KNETOYHON MHXeHepun» KaszaxcTaHcKo-ANoOHCKOro
WHHOBALMOHHOMO LeHTpa KasaxcKkoro HauWOHanbHOro arpapHoro uccnegoBaTenbCKoro yHuBepcuTeTa C
NMOMOLLIbIO KOMMepYeckoro Habopa. Ons uaeHTUdUKaLmMm reTepo3nroTHbIX HOCUTENEN MyTauun cuHapoma
Developmental Duplications 6binn ncnonb3oBaHbl cnocodbl: MTP-MNOP® aHanu3 n Pean Tanim MNUP. Ons
reHoTunmpoBaHus obpasuos AHK no nokycy reHa NHLRC2 6binv ncnone3oBaHbl cregytowue npanveps: F-
5-AGAGGCATGATGAAGGCGAG-3' n R-5- CCAAGGGGAACTAATGGGCT- 3', koTopble onncaHbl B pabo-
Tax aBTopoB [10, c. 409-416; 11, c. 20-24]. Takke, amnnncurkauusa ydyactka reHa NHLRC2 npoeogunack ¢
NMOMOLLIbIO MONMMEPA3HON LEMNHOM peakumm B peanbHOM BpeMeHn Ha amnnudukatope Real Time Step One
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Plus c ncnone3sosaHvem asyx nap npanmepos: F -5' — ACCTGTATTAATTTCTATAGATTGACCTAGAAGCT-
3, R — 5 — CTCCACCTTCTTTATCTGTACCTTGA- 3. mMmeueHble 30oHAbl: F - 5 — FAM -
CAGTGCTCGCCATCT -3, F -5 - VIC — ACAGTGCTCACCATCT- 3.

Pe3synbTtaTtbl uccnegoBanua. [JHK nacnoptusauus nnemMeHHbIX ObIKOB MPOU3BOAUTENEN Ka3axCKomn
6enoronoBow, aHrycckom, repedopacKom, ayfIMeKONbCKOM, KarnMbILKOW Mopod B konmdecTBe 37 00OpasuoBs
npoeoaunack Tpems crnocodamu, no nokycy reHa: NHLRC2 metogom MUP-MOP® aHanusa u Pean Tanm
MLP, no nokycy reHoB 1ISG15, HES4, AGRN metogom lNLP. MNMogdop nocnegoeatensHocTen ans Pean Tanm
MUP 6bin ocywecTtBneH komnaHuen Applied Biosystems Ha OCHOBaHWUI MOMyYeHHbIX pe3ynbTaToB Onpe-
JeneHns mecTta nokanmsawmm To4evHon MyTaumm B koampytowen yactu reHa NHLRC2, onpegeneHa npupoga
BO3HMKHOBEHUS reHeTU4eCckMx AedeKkToB 1 yCTaHOBMNEHO, YTo Arthrogriposis multiplex Bo3Huk B pesynbTaTte
geneuunn, Developmental Duplications Bo3uHkna B pesynbrate TOYeyHOM MyTaumu (Tabnuua 1). Ycnosus
nposefeHus MNMLUP no nokycy reHa NHLRC2, nepBoHavanbHas geHatypauus — 3 MuH. npu 95°C, konnyecTtso
umknos — 35, nepebin war — 94°C, 45 cek., omxur npanmepos — 61°C, 30 cek. n anoHraumsa — 72°C, 40 cex.,
3aKNOYNTENbHBIM CUHTE3 — 72°C, 4 MuH. Ycnoeust nposedeHuns MNLP no nokycy reHoB ISG15, HES4, AGRN,
nepBoHa4vanbHasa geHatypaums — 3 MuH. npu 95°C, KonnyecTBo UmknoB — 37, nepsbin war — 95°C, 45 cek.,
omxur npaimepoB — 58°C, 30 cek . 1 anoHraums — 72°C, 30 cek., 3aknio4nTeNbHbIN CUHTE3 — 72°C, 7 MUH.

Tabnuya 1 — HasBaHue reHeTU4ecKmx ﬂ,e(beKTOB N X reHeTn4yeckaa npumpoga, Mecrto Jiokannsauunm
TOYEYHON MyTauunn

XapakTepucTtukm HasBaHue reHeTu4eckux aedekron
Developmental Arthrogriposis multiplex
Duplications
HasBaHune n nokanusauusi reHa NHLRC26, ISG15, HES4, AGRN,
26 xpomocoma 16 xpomocoma
HedekT nosiBuncs B pesynbrate TOYeYHON MyTaLum Jeneuun B YacTu reHoB

ISG15, HES4, AGRN
YyacTtok reHa, rae nokanmsoaHa | TAGAAGCTGAGATGG[T AAATGGCAACCCACTCCAGTGTTCT

myTaums (NHLRC2, MOCS1) —C]JGAGCACTGTG TGCCTGCAGAA

[20] Heneumnsa anuHon 38 000 n.H. [9]
Mosnuma nokanusaumnm TOYEYHON g.34618072T>CB5S Jeneumns B kogupytowien 4actm 3
MyTauum 3K30HHOW YacTu reHa reHoB, annHon 38 000 n.H.
Paamep lNLP npogykta 404 n.H. 357 n.H., 242 n.H.

PesynbTatel amnnudukauum MpoBepsnn € MOMOLLbI0 FOpU3OHTanbHOro anektpodgopesa B 3%
arapo3Hom rene. Busyanusauuio pesynbtatoB amnnudukaumm npoBogunu ¢ NOMOLLBH reflb JOKYMEHTU-
pytowien cuctemsl (VilberLourmat, United States). Hannume dpparmeHTOoB Ha anekTpodoperpaMmme pasmepom
404 n.H. cBnaeTenbcTBYeT 06 ycnelwHon amnnndukauumn yvactka reHa NHLRC2 (puc. 1, nyHkn 1-6, 8-14),
roe nyHka 7 — oTpyuaTenbHbIA KOHTPOIb.

1 2 3 4 5 6 7 M 8 9 10 1 12 13 14

PucyHok 1 — Onektpodoperpamma amnnudukata reHa NHLRC2, 3% araposa,
nyHkn 1-7, 8-14 MUP npoaykt, onvHa 404 n.H., M-OHK mapkep pUC19/Mspl

Hamn pns BbisBneHus Hocutenen cuHgpoma Developmental Duplications 6bina ucnonb3oBaHa

pectpuktasa Mwol c cantom pectpukumm GCNNNNNTNNGC, temnepatypa nHky6aumm 37 °C, AnntenbHOCTb
nHKy6auum 4-5 yacos.
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Pucyrok 2 — Amnnudmkat reHa NHLRC2, nocne pectpukunn aHgoHykneason Mwol, 3,0% araposa,
nyHkn 1-3, 5-9, 11-13 romosuroTHble 3gopoBble, parMeHT 404 n.H., nyHkn 4, 10 reTepo3nroTHble
Hocutenu myTtaumm DD, doparmeHTbl 404 n.H., 320 n.H., 84 n.H., M-OHK mapkep pUC19/Mspl

B HacToslwee Bpemsa Ans AMarHOCTUKM HocuTenen myTtauum Arthrogriposis multiplex (AM) ucnonbs-
3yloTca cnegytowune nparmMepsl: obwmi npamon npanmep F-5'-CGAAAGCCTTCTTTCCACTG-3' u obpaTtHble
nparviMmepbl Ana MytaHTHoro u gukoro Tunos annenen R -5'- TTCTGCAGGCAAGAACACTG -3, R-5'-
GAATGCCACTTCCTCCTCTG -3, k Il ak3oHHo#1 yacTn reHa AGRN, ¢ Temnepatypoit omxura 58°C [10, c 409-
416]. Wcnonb3oBaHne npsmoro npanmepa F-5'-CGAAAGCCTTCTTTCCACTG-3' u obpaTHoro obuiero
npaimepa R-5-GAATGCCACTTCCTCCTCTG -3' no3sonseT amnnuduumpoBatb parmeHT reHoB ISG15,
HES4, AGRN pgnvHon 357 n.H., KOTOPbIA COOTBETCTBYET MyTAHTHOMY TUMY ansnenu, napa npsiMoro npanmMmepa
F-5'-CGAAAGCCTTCTTTCCACTG-3"' n obpatHoro npanvmepa R -5'- TTCTGCAGGCAAGAACACTG -3
no3BonsieT aMmnIMdULMPoOBaTh Y4aCTOK reHa, pasMepom 242 M.H., KOTOPbI COOTBETCTBYET MyTaHTHOMY TUMNy
annenu reHoB ISG15, HES4, AGRN. NpumeHeHne obLLero npsiMoro npanmepa v AByx o0paTHbIX NpakiMepoB
no3eonseT naeHTUdULUMpoBaTh reTepo3nroTHbIX HocutTenen mytauum Arthrogriposis multiplex (puc 3).

Pucyrok 3 — Amnndpmkat reHoB 1ISG15, HES4, AGRN, 3% araposa, nyHku 1-4, 6-7, 8-13 MNUP npogykT,
AnvHa 357 N.H., FOMO3UroTHbIE 300POBbLIE XUBOTHbIE, NYyHKN 5,14, doparmeHTbl 357 M.H., 242 N.H.,
retepo3noroTHble HocuTenu mytaumm Arthrogriposis multiplex, M-HK mapkep pUC19/Mspl

MeTtogom Pean Tanm MNUP 6binn npotectupoBaHbl 37 obpasuoB [OHK kasaxckon, Genoronoson,
repedopaCcKON, aHryCCKoW, aynmeKkonbCKOMW, KanMbliLlkon nopod. AnnensHoe pacno3HaBaHue Obino ocylie-
CTBIMEHO NyTeM aHanu3a rpagukoB annenbHOW OUCKPUMUHALUK B peXnme peanbHOro BpemeHu. Teope-
Tndecky, 3oHabl VIC Tuna 6yayT koMmnneMeHTapHbl TONbKO AVKOMY TUMY U )OPMUPYIOT CTaHOapTHBIN rpadmk
annensHOn ANCKpUMMUHaLMK, B TO Bpema kak FAM 30HAbI KOMMNEMeHTapHbl TONbKO MyTaHTHBIM annensim u
dopmMupytoT cobor rpaduk XxapakTepHOW annenbHoOn ANCKpMMmnHaumm. Takum obpasom, reHoTUN MOXET BbITb
TOYHO onpefeneH NOCPeACTBOM CPaBHEHUS rpaddMKoB anmnenbHON guckpuMmHaumm (PucyHok 4).

Tabnuya 2 — PacnpocTpaHeHHOCTb reTepo3nroTHblX Hocutener cuHgpomMoB Developmental duplication
n Arthrogriposis multiplex y 6eikoB nponasogutenen (n=37)

HasBaHue reHeTn4Yeckmx lMopoda 1 KoNMYeCcTBO XNBOTHbIX
nedeKTos, cnocob Kasaxckas 6eno- | AHrycckas lepedopn | Aynuekonb- | Kanmblukas
[NarHoCTUKM rornosas (n=13) (n=8) (n=9) ckas (n=5) (n=2)
Developmental duplication (DD), NHLRC2I, MUP-MOP®, Pean Tam MNLP
wt/wt (reHoTtun TT) 13 7/87,5% 0 5/100,0% 2/100,0%
wt/mt (renotun TC) 0 1/12,5% 0 0 0
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lNpodormkeHue mabnuuypsl 2

mt/mt (reHoTun CC) 0 0 0 0 0
Arthrogriposis  multiplex

(AM), MNUP pnarHocTrka

wt/wt 13 0/100,0% 8/88,9% 5/100,0% 2/100,0%
wt/mt 0 0 111,1% 0 0
mt/mt 0 0 0 0 0

Allelic Discrimination Plot

og

B ..M' £

Legend

@ Homozygous CIC e Homozygous TiT
@ Heterozygous CT  weUndetermined

PucyHok 4 — 'pachmk annenbHON OUCKPUMMHALMK, reTEPO3UToTHbIA HocuTenb MyTaumm NHLRC2
(amnnmndukaums ¢ VIC 3oHgom, ankun tvn, annens T, amnnudukaumsa ¢ FAM 3oHOoMm, MyTaHTHbIM TUR, annenbs C)

Tak, npu Pean Tanm lMNMUP gnarHocTuke retepo3nroTHelix HocuTenen cuHgpoma Developmental Dupli-
cation (DD) y aHrycckou nopofbl B pedynbTate amnnudumkarmm ydactka reHa NHLRC2 ¢ myTaHTHbIM annenem
(annenb C), onuroHykneotugel, MeyeHble ¢ FAM 3oHgom, obecneumBaloT aMnnuduUKaumilo MyTaHTHOro
annensa n Ha rpaduke annenbHON OUCKPUMMHALUK NOSABAAKOTCA TOYKM dhnyopecleHumn ¢ 3oHaoMm FAM.
AHanua nonyyeHHoro pesynbtata Pean Tanm lMNUP gnarHocTvkm B dhopmaTte annenibHon AUCKPUMWHaLUK
nokasblBaeT, YTO Ha gucnnee obHapyxunsalTcs nsobpexerune annenv reHa NHLRC2 gukoro tuna C kpacHoro
uBeTa, annenu mytaHTHoro Tuna T — ronyboro useTa (puc 4). IHTepnpeTaunsi pedynbTaToB amnnndmkaumm
B hopmaTte KpMBbIX TOXE MO3BONSET UOAEHTUMULMPOBATL reTEPO3UTOTHBIX HocuTenen cuHgpoma Develop-
mental Duplications, Tak kak y rOMO3UroTHbIX 300POBbLIX 0coben naeT bonee MHTEHCMBHAsE amnnundukaumus ¢
ankum tunom T annenu reHa NHLRC2 (pucto 5), HaobopoT, y retepo3nroTHbix obpasLoB naeT cunbHas
amnnudpukaumnsa ¢ guknum C TMNoM annenu uccnegyemoro reHa. Takum obpasom, paspaboTaHHaa MeToauvka
noctaHoBkn Real Time PCR SNPs guarHoctukm cuHgpoma DD y kpynHOro poraToro CkoTa Mno3BonsieT B

27



BETEPUHAPUA ¥ blJIbIMOAPDI BETEPMHAPHbLIE HAYKU

TeyeHve ABYX YacoB MAEHTUULNPOBATL rETePO3UTrOTHLIX HOCUTENEN N 3HAYUTENBbHO COKpallaeT BpemMs Ans
nccnenoBaHusa obpasLoB.

O6cyxaeHue. [Insa ngeHtndmkauum Hocutenemn reHetmdeckoro aedpekra Developmental Duplications
(DD) ©bin ucnonb3oBaH crnocob TUP-NOP® ananusa. Pasmepbl amnnudukata M dparmMeHToB nocne
pecTpukumm 6b6inm 404 n.H., 320 n.H., 84 n.H., KOTOPbIE XOPOLLO BMU3yanuanpyTcs B 3% arapo3Hom rene. Ha
OCHOBaHuM aHanu3aa nocrnegoatensHocTn reHa NHLRC2 6bino onpegeneHo MecTo nokanusauum To4eYHOn
MyTaumm B kogupywowen dactm reHa NHLRC2, TAGAAGCTGAGATGG[T—CJGAGCACTGTG, rame
npousowna 3ameHa Hykneotuga T Ha C. Pesynbtatbl Pean Tanm lMNUP nccnepoBaHusa aHanuanpoBanu B
dopmaTax — annenbHOM ANCKPUMMHALIMKN N aHanmn3a nony4veHHbIX KpuBbiX. Oba cnocoba nossonset ¢ 100%
TOYHOCTbI MAEHTUNLMPOBaTL reTePO3UroTHLIX HocuTenen mytauum B coctase reHa NHLRC2. UseecTHo,
4yTO reHetTudeckmn gedekt Arthrogriposis multiplex (AM) y KpynHOro poraToro ckoTa BO3HWK B pesynbTaTte
obwupHon geneummn pasmepom 38 000 n.H. B 9k30HHOM 4YacTu reHoB ISG15, HES4, AGRN, noatomy ans
OeTeKLMM reTepo3nUroTHbIX HocuTenen geneumm Gbin MCNONb30BaH METOA NONMMepasHoOn LenHom peakuumn ¢
OfHUM OOLUM MpsAMBIM NpavMepoM U AByMsi obpaTHbIMM NpanmMepamu, KOTOpble MO3BONSIT UAEHTUDU-
LUMpoBaTb MyTaHTHbIE U AVKWE TUMbI annenen nccnegyemblx reHoB, MeTo MHAOPMaTUBHBIA U JOCTYMHbIN.
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PucyHok 5 — 'padmnyeckoe nsobpaxeHne pesynbtatoB Pean Tanm MNMUP gnarHocTukuy,
reTepo3unroTHbl HocuTenb myTaumm NHLRC2 (amnnudukaums ¢ VIC 3o0HOOM, AVKWIA TN,
annens T, amnnudurkauma ¢ FAM 30HAOM, MyTaHTHbINA TUN, annens C)

AHanuns pesynbTaToB reHeTU4ECKOro MOHUTOPMHIa NokKasblBaeT, Kak 1 OXXMA4anoCk, MOrofioBbe MECTHON
Kaszaxckon 6enoronoBor nopoAbl Okasanocb CBOOGOAHBLIMW OT HOcUTenbCTBa cuHApomoB Developmental
Duplications, Arthrogriposis Multiplex. 13 8 ronos npoTecTupoBaHHbIX 0cober aHrycckon nopoasl 1 6bIKNpoun3s-
BOOMTENb OKasaricsl reTepo3nroTHeIMn Hocutensamm cuHgpoma Developmental duplication, uto coctaBnseTt
12,5%, [aHHbIN reHeTMYeckMn aedekT He Obin BbiSIBNEH y ckoTa repedopAckon nopogpl. PacnpoctpaHeH-
HOCTb reHeTudeckoro pgedpekta Arthrogriposis multiplex y repedopackonn nopogbl — 11,1%. AHanus
nuTepaTypbl CBMAETENBCTBYET, YTO Yy KPYMHOro poraToro cKoTa aHrycckom nopogbl Poccunckorn nonynauum
BCTPEYaeMOCTb HOCMTENEN MyTaLmm reHeTUYeCcKoro AedhekTa MHOXECTBEHHOro apTporpuno3sa (Arthrogriposis
multiplex, AM) y kopoB 6bina 2,38%, y 6bikoB Npon3BoguTenen Yactota BpeaHon MyTaumm konebanack ot
0,19 % po 1,67%, 4yactoTta gpyroro reHetudeckoro gedekra Developmental duplication (DD) Gbina 6onee
HM3kon n coctasuna y kopoB oT 0,07% 1o 0,65%, y 6eikoB — B npegenax ot 0,10% go 0,90% [2]. OgHako, no
AaHHbIM 3apybexHbix yyeHblx, B 2013 rogy BcCTpedaeMocTb reHeTuyeckoro pgedekta Developmental
duplication y aHrycckor nopogbl ABctpanuu coctasuna 15%, B nepmnog 2017-2019 rogbl pacnpocTpaHEHHOCTb
OAaHHOW CKPbITOM BpeaHoW MyTaumn y nonynauum aHrycckon nopoabl CLUA gocturna 20% [11, ¢. 20-24; 13, c.
1-3]. B cBSA3M C BbICOKOW YaCTOTOW BCTPEYaEeMOCTU B MMPOBOWN MONYMSALMN aHIyCOB MyTaHTHOro annens reHa
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NHLRC2, obycnosnusatoLLero reHeTudecknii aedekt aynnukauns passutus, CyLLecTByeT pUCK pacnpocTpa-
HEeHVst JaHHOW naTonornm u cpeam abepanH-aHrycckoro ckota Pecnybnukm KasaxctaH v Bo3HukaeT Heobxo-
ONMOCTb MPOBEAEHUs] TEHETUYECKOrO CKPUHMHIA NOMyNsLUN aHrycckon, repeddopackon, kasaxckomn G6enoro-
NOBOW NOPOAbl HA HOCUTENBCTBO FrEHETUYECKUX aHOManmu.

BbiBoabl. YcTaHoBMEHO, 4YTO reHeTudeckuin gedekt Developmental Duplications, aenaetca cneact-
BMEM ToueyHon MyTaumm g.34618072 T > C B 5 3k30HHOM YacTn reHa NHLRC2. CuHgpom Arthrogriposis
multiplex BO3HWK B pe3ynbTaTte oOLIMPHONM Aerneuunmn, kKoTopas oxBaTuna yvyacTku Tpex reHos, 1SG15, HES4,
AGRN anuHon 38 000 n.H. Ons noeHTudmkaumm TovedHon mytaumm ¢.34618072 T>C B 5 9K30HHOW YacTu
reHa NHLRC2 Hamun 6bin ycnewHo ncnonb3oBaH MeTon nonvMepasHon LienHon peakumu, pacrno3HoBaHue
MYT@HTHOrO MU AUKOro TUMOB ansenen 6bINo OCyLLECTBNEHO C NOMOLLBIO pecTpukTasel Mwol. MonekynsapHo-
reHeTmnyeckasi AmarHocTmka Hocutenen cuHapoma Arthrogriposis multiplex 6eina o6ocHoBaHa B CNonb30Ba-
HUWM Tpex NpanMepoB, OAHOro obLlero NpsiMoro nNpavimepa 1 AByx obpaTHbIX NpaiMepoB ANt MyTAHTHOrO U
ankoro TunoB annenewn reHos ISG15, HES4, AGRN. BnepBble Ans AeTekuun HocuTenem myTtauum reHeTu-
yeckoro gedekta Developmental Duplications 6bina ycnewHo mncnonb3oBaHa peakuus Pean Tawnm TMLP,
pe3ynbTaTbl KOTOPOW ObINM aHaNM3nMpoBaHbl B ABYX hopMaTax — annenbHas QUCKPUHUMAaLNS Y aHanma nosny-
YEHHbIX KPMBbIX, KOTOPbIE MO3BOMAET TOYHO ONPEAENUTL repeo3nroTHbIX HOCUTENEN MyTaLuMu B YacTu reHa
NHLRC2.

®PuHaHcupoBaHue. [JaHHasa paboTa Obina BbiNofHEHa B pamkax peanu3auuu npoekta MHuUBO PK
«MOHUTOPUHT NNIEMEHHbIX XUBOTHLIX MSCHOrO HarnpaBrneHUs NPOAYKTMBHOCTM HA HOCUTEMNbCTBO CKPbITbIX
reHeTn4yeckux aHomanuny», MPH AP15473095.
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B cmambe npedcmasneHbl pe3yibmameal uccriedo8aHusi pacrnpocmpaHEHHOCMU U rpedpacriofnoxXeH-
Hocmu K xoneyucmumy y cobak @ 2opode Kocmanali 8 2022-2024 20dax. Llenbro pabome! 66110 8bisisrieHue
ocobeHHocmel pacrpocmpaHeHus namosio2uu ¢ y4EmomM Ce30HHbIX, 803pacmHbIX, 10108bIX U MOPOOHbIX
gakmopos. lNposedéH aHanuz 1200 KNUHUYECKUX CIlyYaes, 3apea2ucmpupo8aHHbIX 8 MPEX eemepuHapHbIX
yypexdeHusix eopoda. YcmaHoerneHo, Ymo xosneyucmum (ocmpbll U XpOHUYECKUl) OuasHocmupyemcs y
cobak ¢ namosocusMU XXesl4Ho20 My3bIps, Ymo cocmaensem 2,5% om ecex 3abonesaHull. Haubonbwee
YUC/IO Crly4aes 3apeaucmpuposaHO OCeHbio (44,4%) u eecHol (34,7%). BospacmHas epynna 0o 5 nem
Haubonee npedpacrionoxeHa K 3abonesaruto. [onosoll aHanu3 rnokasas, 4Ymo camybl 6os1erom MpUMepHO 8
0dea pa3sa Jawe, yem camku. Haubonbwul npouyeHm 3abonesaHuli ommeyeH y 6ecriopoOHbIx u Oekopamus-
HbIx cobak, 4mo Moxem bbimb C853aHO C yCro8USIMU COOEPXXaHUs, payuoHOM U ¢husuonoauyeckol npeod-
pacronoxeHHocmsio. [NonyqyeHHble daHHbIE NO0YEePKUBarOM 8aXXHOCMb KOMIMIIEKCHOU OuagHOCMUKU ¢ 0bsi3a-
mernbHbIM npumeHeHuem Y3U u nabopamopHbix Memo0o8, a makxe Heobxodumocms pa3pabomku dughghe-
PEeHUUpOBaHHbIX Npoghuiakmuyeckux nooxodos ¢ y4emom rnopolkl, eo3pacma u nona. Peaynsmamel uccrie-
dosaHusi Mo2ym Obimb UCMOMb308aHbl 8 KIAUHUYECKOU rpakmuke Ors MnoeblWeHUs 3ghghekmusHocmu
OQuaeHocmuku u npochunakmuku 3abonesaHuli Xe4Ho20 r1y3bipsi y cobak.

Knroyesnbie cnoea: xenyHbil My3bipb, Xoneyucmum, cobaku, OuagHocmuka, npedpacrosioXeHHOCMb,
pacrnpocmpaHEHHOCMb, 8emepuHap.
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Makanada 2022-2024 xbindap apanbifrbiH0a KocmaHal kKanacbiHOarbi ummepde xorneuucmummiH
maparsybl MeH 6elimdiniciHe XypeidineeH 3epmmey Homu)xesnepi ycbiHbiiFraH. 3epmmey0diH Makcambl —
aypyObiH mapary epeKkwersikmepiH MaycbiMObIK, Xac, XbIHbICMbIK XXoHe MyKbIMObIK ¢hakmopriap 6olbiHWa
aHbiKmay. Kanadarbl yw eemepuHapusisibik Mekemede mipkenzeH 1200 KnuHukasnbiK xardalFfa masnday
XKYpei3indi. ©m KabbiHbIH namosiozausicbl 6ap ummepoe Xeoderl XoHe CO3blIMaslbl Xoeyucmum aHbIKmarbir,
by bapnbik aypynapObiH 2,5%-biH Kypadbl. EH ken xardal Ky30e (44,4%) xoHe kekmemOe (34,7%) mipken-
eeH. 5 xacka OeliHei ummep eH ocan morka xamaodbl. Epkek ummepde aypyObiH Xuiniei yprawbinapra
KaparaHOa eki ece xorapbl. Aypy Xui apanac myKbiMObl XeHe CoHOIK ummepde ke30eckeH, 6y onapobi
Kymin-6ary xarOalinapbiHa, mamMakmaHy epekwersnikmepiHe xoHe memabonukansik belimdinikke 6alna-
Hbicmbl 6011ybl MyMKIH. AnbiHFaH depekmep yrnbmpadbibbiCMbIK XoHe 3epmxaHarbik 3epmmeynepdi Koca
ombIpbIn, KeweHOi QuazHOCMUKaHbIH MaHbi30blfbifbiH, COHOal-aK MyKbIMbIHA, XacbiHa XOHE XbIHbIChbIHa
Kapal barbimmarnraH anlbiH any wapanapbiHbIH KaxxemminieiH kepcemedi. 3epmmey HemuxXenepi KNUHU-
Kanbik maxipubede em KabbiHbIH aypynapblH yakmblifbl aHblKmay MeH andbiH any muimoinieiH apmmbipy
yWwiH natdanaHbliiybl MyMKIH.

TyliHdi ce30ep: em Kabbi, xoneyucmum, ummep, duazHocmuka, belimOinik, maparybi, 6emepuHap.
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This article presents the results of a study on the prevalence and predisposition to cholecystitis in dogs
in Kostanay from 2022 to 2024. The objective of the study was to analyze the distribution of the disease
considering seasonal, age, sex, and breed-related factors. An analysis of 1,200 clinical cases registered in
three veterinary institutions in the city was conducted. It was established that cholecystitis (both acute and
chronic) is diagnosed in dogs with gallbladder pathologies, accounting for 2.5% of all diseases. The highest
incidence occurred in autumn (44.4%) and spring (34.7%). Dogs under 5 years of age were most susceptible.
Male dogs were diagnosed nearly twice as often as female ones. The greatest number of cases occurred in
mixed-breed and toy breed dogs, possibly due to differences in care, diet, and physiological sensitivity. The
results emphasize the importance of comprehensive diagnostics, including ultrasound and laboratory testing,
and the need for targeted preventive measures based on breed, age, and sex. These findings can be applied
in clinical practice to improve the detection and prevention of gallbladder diseases in dogs.

Key words: gallbladder, cholecystitis, dogs, diagnostics, predisposition, prevalence, veterinarian.

BBeneHune. Xoneumctut y cobak npeactaBnsieT coboi NaTonornyeckmii NnpoLecc, ConpoBOXaaoLWnics
BOCManeHWeM CITM3UCTbIX 0DONOYEK XXEMYHOro My3bips U ero nyTen, pas3BUBAOLMNCS NPENUMYLLECTBEHHO
BCNEACTBUE HapYLUEHUSA OTTOKA XXEN4Yu W MPOHUKHOBEHUSA NaToreHHoW Mukpodnopbl B ero npoceeT [1,
c.115]. HecmoTps Ha MHeEHME O peaKoCTU OAaHHOW NaTonornm, CyLWeCcTBYET BEPOATHOCTb, YTO ee pearbHas
pacnpoCcTpaHEHHOCTb HeJooLueHeHa [2, ¢.411].

XoneuucTut cuntaeTcss ogHMM 13 Hambornee cepbe3Hbix 3aboneBaHuin y cobak, OCHOBHasA ero yrposa
3aKmyaeTcsa B 3aTpyAHEHHOW AMarHocTuke, obyCcrnoBneHHON He CNeUNUYHOCTBIO KITMHUYECKUX NPU3HAKoB
N OCNoXHeHUsX [3, ¢.25]. B MeanLMHCKOM NpaKTUKE YCTAHOBIEHO, YTO KIMMHUYECKME CUMNTOMbI, XapaKTepHbIe
Onsi Xoneuuctuta, MoryT 6biTb 06YCNOBNEHbI HE TONBKO BOCNANEHWEM CTEHOK KENMYHOro ny3bips, HO U Hanu-
ynem bunnuapHoro crnagxa [4, ¢.25]. PasHoobpa3sne cumnToMoB M crneuundmka KIMHUYECKOM KapTUHbI Npu
3aboneBaHNAX XENYHOro My3blps Hepeako CTAaHOBATCS MPUYMHON MHOFOYUCIIEHHBIX AWArHOCTUYECKMX
TPYAHOCTEN M oWMBOK B neveHun [5, ¢.677]. KnuHnyeckne nposiBNEHNs XoneumcTuTa BO MHOTOM MepPeKu-
KalTCa C CUMNTOMaTUKON OomnesHeln nedeHun, NogkKenygovyHOW xenesbl U OPYrnx OTOEeNOB XKenyO4o4YHO-Ku-
LweyHoro TpakTa [6, ¢.25]. Kpome Toro, XoneuucTnt pa3smBaeTcs BTOPUYHO KaK OCITIOXXHEHME MPU NHTOKCU-
Kaumsix, raCTPO3HTEPOSIOMMYECKMX NAaTONOMMSIX U NapasuTapHbix 6onesHsax u ap. [7, ¢.122]. Bce aBTOpbl OTMe-
YalT COYETaHHOCTb NaToNOrMn, 1 Toraa Ha oHe COMyTCTBYHOLWMX 3a00NeBaHWMN AMarHO3 «XONeuucTuT» He
3Byunt [8, ¢.50]. B cBS3M ¢ 3TMM, NPOBOAMMOE HaMW UCCNnefoBaHWE HOCUT HECOMHEHHO aKTyanbHbIN U
CBOEBpEMEHHbIN XapakTep. Lienbto HacTosiwen paboTbl CTano n3y4nTs 0COBEHHOCTU pacnpoOCTPaHEHHOCTU U
npeapacnonoXeHHOCTU K BOcnanuTenbHbIM 3aboneBaHus Xen4yHoro ny3bips y cobak B ycrnosusax ypoaHuau-
poBaHHOW cpedbl Ha npumepe ropogda KoctaHanm, ¢ y4ETOM BO3PACTHOWN, MOMOBOW, CE30HHON N NMOPOAHOWM
npeapacnonoXeHHOCTH.

B 3apgauun nccnegoBaHuin BXOAUIO:

- NpoaHann3npoBaTb pacnpoCTPaHEHHOCTb XONELUUCTUT y cobak B ycnoBusx ropoaa Koctananm 3a 2022-
2024 roapl, C y4ETOM CE30HHOW, BO3PaCTHOWN, NOSIOBOM M MOPOAHON NpeapacrnofioXXeHHOCTH;

- BbISIBUTb (DaKTOPbI pUCKa pa3BuTKs y cobak pasnunyHbIX NOPOA M BO3PaCTHbIX rPynN, BKMOYasi yCrnosus
CoAepXaHusa U XxapakTep NUTaHUs.

MaTepuanbl n meToabl uccrneaoBaHus. HayyHo-nccnegoBarenbckas pabota nposogunachk B nepuog
¢ 2022 no 2024 rogpkl Ha kadeape BeTepMHapHON MeauUMHbl KocTaHancKoro permoHansHoro yHusepcuTeTa
nmMeHn AxmeTa banmTypcCbiHynbl, a Takke Ha KnnHuWYecknx 6Gasax BeTepuHapHbIX KNUHUK «VetZabota» wn
«Anbonut» n gnarHoctmnyeckoro ueHTpa «VetLab» .

Ona pocTwkeHnst uenu MNpUMEHSNNCb METOAbl CPAaBHUTENbHO-UCTOPMYECKOTO U CTAaTUCTUYECKOro
aHanm3a. OCHOBHbIM MaTepuanom UccrnefoBaHus SABMASNUCH KIMHUYECKMe cnydam cobak ¢ AuarHoCTupo-
BaHHbLIM OCTPbIM Xonieuuctutom (N=37), a Tarke pesynbTaTbl KNMMHUKO-NabopaTOPHbIX U MHCTPYMEHTaNbHbIX
nccrnegoBaHun.

O6bekTOoM uccregoBaHun aensAnuck cobakum (n=1200), NocTynvBLUME B yKal3aHHble BeTepuHapHble
yuYpexaeHus ¢ cumnToMamm 3aboneBaHuin Xenygo4HO-KULEYHOrO TpakTa, 3aperMcTpupoBaHHbie B ambyna-
TOPHOWM AOKyMeHTaumu. B nocnegytoliem npoBOAMITOCH UX KIMHWYECKoe obcrneaoBaHMe Mo 06LWenpUHATHIM
MeToaMKaMm, C MNPUMEHEHMEM KOMIMMEKCHOro AuarHoctudeckoro nogxoga. llpeametoMm uccnegoBaHus
ABMNANCS XONeumctTuT y cobak — ero pacnpocTpPaHEHHOCTb, KIMHMWYECKUE MPOSIBEHUS, AUArHOCTUYECKNe
NPU3HaKNU 1 NPeapacnosioXeHHOCTb Yy Pa3NnYHbIX MOPOA, MONOBO3PACTHLIX TPYMNM U B pasHble CE30Hbl B
ycnoBusix ropoga KoctaHau.
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MHCTpyMeHTanbHaa AuarHocTuka BKMYana ynbTpa3ByKOBOE uccnefoBaHve obnactu nevyeHn u
XEen4yHoro nysblpa ¢ ucnonb3oBaHnem Y3W-annapata Chison SonoBook 6Vet n SonoScape S22. Ocoboe
BHUMaHWE yaensanocb BM3yanusauumn CTEHOK XEeMNYHOro ny3bipsi, onpeaeneHunio X YNinoTHEHNs, YyTOMNLWEHNS
CNM3MCTON OBONOYKN N HANUYMIO B3BECK B MPOCBETE OpraHa.

Onsi oueHKn oBLEro COCTOAHNS XNBOTHBIX U BbISIBNEHUS BOCMANUTENbHBIX U3MEHEHWU NPOBOAWIUCH
nabopartopHble uccnegoBanus (n=37), Bkntovatrowme oowmn (MindrayBC-2800 Vet) n Gnoxumudecknii aHanms
kpoBu (BAK, (Seamaty SMT-120VP). Bce nonyyeHHble AaHHble NoABEpranvcb NocrneayLlen cuctemaTusa-
UMM 1 cTaTUCTUYECKO obpaboTke C LEenblo YCTAHOBIEHMS 3aBUCUMOCTU MeXAy KITMHUYECKMK MposiBre-
HUAMK, NabopaToOPHO-MHCTPYMEHTANbHLIMUK Pe3ynbTaTtaMn N YHacTOTOWN BbISIBNIEHWSI NATOMNOMMN.

Pe3ynbTaTtbl U ocyxaeHue.

B xoge vccnenosaHus, NpoBeaeHHOro Ha 6ase BeTepmnHapHbIX KNMHUK ropoga KoctaHaw, 6bino ycTa-
HOBMEHO, YTO OCTPbIN XONEUNCTUT Yy cobak AnarHoCTUPYeTCH OTHOCUMTENbHO PEAKO N0 CPABHEHUIO C APYrMMHA
NaTonorMsaMm Xenyao4HO-KULWEYHOro TpakTa. ATo 06yCrnoBneHO OTCYTCTBUMEM XapakTEePHbIX NAaTOrHOMOHMWY-
HbIX NPU3HAKOB, YTO 3aTPYOHSIET CBOEBPEMEHHOE BbISIBIIEHNE 3aboneBaHuns.

AHanu3 gaHHbIX amOynaTopHbIX XXypHanoB 3a nepuog ¢ 2022 roga no 2024 roga nokasan, 4yto 13 1200
obpalleHni No noBogy 3aboneBaHun NULEeBapuUTEnbHOW cUCTeMbl y cobak, nuwb y 37 >XUBOTHbLIX Obin
ONarHoCTUpPOBaH XOMeuMCTUT, 4To cocTaBnseT 2,5% oT obLiero 4vMcna 3aperncTpyMpoBaHHbIX MaTONormn
Xenyao4Ho-K1weyHoro TpakTa (puc. 1).

Ha ocHoBaHMM OaHHbIX, NPEACTaBEHHbIX HA PUCYHKE 1, MOXHO 3akIo4uTb, YTO CPeau NaTosorui
XEenyaoYHO-KULLIEYHOro TpakTa y cobak HambonbLUY 00 COCTaBNSAT SHTEPUTLI U SHTEPOKONUTLI — 31,7 %,
ractputbl — 23,1%, TOKCUYECKNE NMOPAXKEHMUS C KIMMHUKOWN MHTOKCKKaummn XKKT — 21,7%, 3aboneBaHnsa neyeHun
—11,5%, naHkpeatuTbl — 9,5%, B TO BPEMS KaK XONeLMCTUTbI auarHocTupytoTcs B 2,5% criyyaes.

HecmoTpsi Ha CpaBHUTENBHO HU3KMUI NPOLLEHT 3a00/1eBAaEMOCTHM XONELMCTUTOM, MOXHO NPEeANONOoXUTb,
4YTO (OYHKUMOHANbHbIE HApPYLUEHWSI KENMYHOro My3blps MPUCYTCTBYKOT MPU 3HAYUTENIBHOM 4uCne Opyrnx
naTtonorni nUuLLIEBapUTENbHOM CUCTEMbI, YTO YKasbiBaeT Ha €ro BaXKHYH pOfib B MaToreHe3e [OaHHbIX
COCTOSIHUIA.

H UHTOKCMKaumm 21,7% uacTputbl 23,1%
M QHTepuTbl, aHTepokonuTtbl 31,7% H MNaHkpeatutbl 9,5%
H Xoneuuctut 2,5% ® Bone3Hu nevexHun 11,5%

PucyHok 1 — IpoueHT racTpoaHTeporiormdeckmnx sabonesaHun y codak
B ropoge KoctaHan 3a 2022-2024 roabl

Ce30HHble KkonebaHusa 4acTOTbl BOCMANEHUs XEMYHOro My3bips MpeacTaBreHbl Ha PUCYHKe 2.
3aboneBaHunst perMcTpMpoBanucb B TeYEeHWe BCEro KaneHaapHoro roga, ogHako Haubornbluee KonmMyecTBo
crnyyaeB 3aduKCMpoBaHO oceHbto — 44,4%, 4TO, NO-BUAMMOMY, CBS3aHO C YBENWYEHWEM 4ucrna MHpek-
LUMOHHBIX 3aboneBaHuii y cobak M NOBbILEHWEM B paLUOHE XMBOTHBIX XMPHOM MSACHOW nuvwu. BecHowm
ypoBeHb 3abonesaemoctu coctasun 34,7%, 4TO, BEpOSITHO, 06yCNOBMNEHO CHMXXEHUEM OOLLEN PE3UCTEHTHO-
CTW OpraHn3Ma B AaHHbI nepuoa.
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E3uma MBecHa HJleto EOceHb

PucyHOK 2 — Ce30HHas AnHaMmMKa X0NneumMcTuToB y cobak

AHanu3 BO3pacTHOM CTPYKTYypbl 3aboneBaeMOCTM XOneuucTutoMm y cobak (puc. 3) nokasan, 4To
HambOobLUYIO NPEeAPacnoSIOXEHHOCTb K Pa3BUTMIO AaHHOW NaToNorMM MMEIOT XXMBOTHbIE B BO3pacTe oT 1 roga
00 5 net. BeposiTHOM NpuYnHO 3TOMY Cry>KaT HapyLLUEHWS B PEXMME U Ka4eCTBe KOPMJSIEHUS!, YTO 0ByCnoBnn-
BaeT BbICOKYI0 YaCTOTYy BbISIBIIEHWUSI BOCMaNMTENbHbIX MPOLECCOB XXEMNYHOro ny3bips B AaHHOW BO3pacTHOM
rpynne. Ha BTopoM mMecTe No pacnpocTpaHEHHOCTM XONeumcTuTa Haxoaatcsa cobaku Bo3pactom ot 9 go 12
neT, Janee crneayoT XMBOTHbIE B Bo3pacTe 6-8 net. HanmeHbluasa 3abonesaemMocTb pernctpupyetcs y cobak
cTapwe 12 neT, 4TO MOXeT CBMAETENbCTBOBATb O BO3PACTHOW YCTOMYMBOCTM 3TOW KaTeropum K
BOCMNanuTenbHbIM 3aboneBaHnaM Xen4yHoro nysbips.

45,0%

400% — 389%

35,0%
30,0%
25.0% 23,6%
20.0% 19,4%

15,0% I I 12,5%
10,0%

5,6%
5,0%
0,0%

1-5 net 9-12 net 6-8 net o ropa crtapwe 12 net

PucyHok 3 — 3aboneBaeMocTb cobak XoneumcTuTamm B 3aBUCUMOCTM OT BO3pacTa
Mpn aHanu3e NONOBON NPUHAANEXHOCTN XUBOTHLIX C YCTAHOBMEHHOW natonoruen (puc. 4) BbiSIBNEHO,

4YTO Cpean 3aboneBLunx npeo6nap,a+0T kobenu, Y KOTOPbIX YaCTOTa Xoneunctnta npuMmepHO B ABa pa3a Bbille
Nno CpaBHEHUIKD C CyKaMW.
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Camubl; 62,50%

PucyHok 4 — 3aboneBaemMocTb cobak B 3aBMCMMOCTM OT MOMOBOWN NPUHAANEXHOCTH

[aHHble No pacnpocTpaHEHHOCTU OCTPbIX U XPOHUYECKNX POpPM XOoneuucTuta, a Takke NOpoaHOM
npeapacnonoXeHHoCcTH cobak K AaHHLIM NaToNorMam nNpeacraBneHbl B Tabnuvue 1. B nepuog ¢ 2022 roga no
2024 roabl B BETEpUHAPHOW KnnHMKe 6bino npo uccnegosaHo 1200 cobak, u3 HMx 37 cobak ¢ xoneuuctutamu.
M3 obLiero konnyectea 06cnegoBaHHbIX XUBOTHBIX (N = 1200) ocTpbIv XONEUUCTUT ObiN ANarHoCTUPOBaH Y
30 cobak, a xpoHudeckn — y 7 ocobel. Takum obpas3om, cymmapHasi gonst cobak ¢ yCTaHOBIIEHHbLIM
OMarHo3oM «xoneumctuT» coctasuna 2,5% ot obLuero ymcna KnnmHuyeckn obcrneaoBaHHbIX XUBOTHbIX.

Tabnuuya 1 — AHanus nopogHoro coctaBa cobak ¢ 3aboneBaHMeM XoneuncTuT

OcTtpbii XpoHunyeckui O6bLee KONU4eCTBO
Mopopa Kon-Bo, ron % Kon-Bo, ron % Kon-Bo, ron %
Xacku 4 11 1 3 5 14
Hemeukas 3 8 1 3 4 11
oBYapka
Wnuu 7 19 2 5 9 24
Ton-Tepbep 7 19 2 5 9 24
B/M 9 24 1 3 10 27
Bcero 30 81 7 19 37 100

AHanu3 nopogHOro cocTaBa MoKasan Hanuyue pasnuMunii B CTEMEHW NpeapacrioNOXeHHOCTU K
3aboneBaHnaAM XenyHoro nysbipsi. Hambonbluee KOMMYECTBO CIy4YaeB XofeuuctuTa 3aperncTpupoBaHo y
BGecrnopogHbIXx cobak, YToO MOXET ObITb 0OYCIOBNEHO OTCYTCTBMEM KOHTPOSS 3a pauMOHOM U YCITOBUSIMMU
coaepxaHusi. CnegytoLlein No YNCNEHHOCTM TPYNMOM pUcKka okasanucb COBaKM KaprMKOBbIX (AeKoOpaTUBHbIX)
MopoA, 4TO, BEPOSITHO, CBSI3@HO C OCOBGEHHOCTSIMU KOPMIEHMWS!, MOBbILWEHHON YyBCTBUTEMbHOCTLIO K
HapyLLEHMIO NULLEBAPEHUS U MeHbLUEA (DU3MOMOTMYECKON YCTOMUYMBOCTBIO K METAabONMYECKUM Harpyskam.
Mony4yeHHble AaHHblE CBUAETENLCTBYIOT O HEOOHOPOAHOCTM MOPOAHON MPEAPACMONOXEHHOCTU K Pa3BUTUIO
OCTPbIX U XpOHUYeCKMX POpM XxoneumctTuta y cobak u noayvyepknBaroT HeOOXOOUMOCTb MHAMBUAYANbHOIO
nogxoga npu npodunakTuke u AMarHocTuke aHHOW NaTonornm.

Tabnuya 2 — AHann3 akTopoB pucka M paLmoHa NuTaHusa y cobak ¢ xoneunctutom (n = 37)

Ne dakTop pucka / MapameTp Kon-8o % ot obuero
n/n cobak yucna
1 Tun nuTaHua
HaTtypanbeHbin (GoMallHUin, HecbanaHCMPOBaHHbIN) 22 59,5%
KombuHMpoBaHHbIN (HaTypanbHbI + CyXOr KOpM) 9 24,3%
[MpoMbILLNEHHbIN (CyXOW/BNaXHbIN KOPM cbanaHCMpPOBaHHbLIN) 6 16,2%
2 KpaTHOCTb KOPMNEHUN
1 pa3 B AeHb 18 48,6%
2 pasa B AeHb 14 37,8%
3 n 6onee pas B feHb 5 13,6%
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lMpodomkeHue mabnuupi 2

3 Ycnosusa cogepxaHus

[omaluHue (B KBapTmpe) 25 67,6%

Ha ynuue / B Bonbepe 12 32,4%

Hanun4yume ctpeccoB (CMeHa xo3svHa, nepeesa, ap.) 16 43,2%

ConytcTBytowime 3aboneBanus XKKT o
21 56,8%

(racTpuT, NaHKpeaTuT, reNIbMUHTO3bI)

CeobogHbIn goctyn Kk ege (6e3 pexvma) 19 51,4%

AHanuanpysi gaHHble Tabnuubl 2, Mbl BbISBMIIW, YTO Hamboree yacTblM (hakTOpoM pucka okasarics
HepaumnoHarnbHbIN TUN NUTaHus — oyt 60% cobak nonyyanu HecbanaHCUPOBaHHbIV HaTyparbHbIA PaLWoH,
YTO MOrNO crnocobCcTBOBaTbL 3aCTOK XeMnyuM U BOCManuTenbHbIM npoleccaM. bonee nMonoBMHbLI XUBOTHbIX
NUTanUCb HeperynsapHo Unu nmenu ceoboaHbIN AOCTYN K NULle, YTO HapyLlaeT npouecchl NULeBapeHus 1
BblaeneHus xenun. CTpeccbl U COMyTCTBYIOLLME FaCTPOIHTEpoOrnornyeckne 3aboneBaHusi Takke cbirpanmu
3HaAYNTENBHYIO POSib B Pa3BUTUM XONeumncTuTa, Nogyepknsas MHOropakTopHbIA XxapakTep naTtonoruu.

O6cyxaeHue. Nony4yeHHble B Xo4e NCCneaoBaHUSA AaHHbIe CBUAETENbCTBYIOT O TOM, YTO XONELMUCTUT
y cobak, HeCMOTpPS Ha OTHOCUTENBHO HU3KUIN YPOBEHb BbisiBNeHNst (2,5% oT obLuero Konnyectsa BHYTPEHHUX
HesapasHbIX MaTonorun), NpeactaBnsaeT cobor akTyanbHy BETEPUHAPHYH Npobnemy, TpebyoLyo ocoboro
BHUMAHWS CO CTOPOHbI KAMHULUCTOB. OCHOBHOW MNPUYMHOW HU3KOW AMarHOCTUYECKON BbISIBIAEMOCTM
ABMSIETCA OTCYTCTBME Cneunduyeckux CMMNTOMOB, YTO 3aTpydHsieT MOCTAHOBKY TOYHOrO AuarHo3a 6e3
NPUMEHEHMUS KOMMIIEKCHLIX METOAOB MHCTPYMEHTarbHOW M TabopaTopHON ANArHOCTUKM.

Ce30HHbIN aHanu3 NpoAeMOHCTPUpoOBan pocT 3aboneBaemMoCcTV B OCEHHUIN U BECEHHUI NEpUOAbI, YTO,
BEPOSITHO, CBSA3@HO C M3MEHEHMSMWN YCIOBUI KOPMIIEHUS Y CHUXKEHWEM UMMYHHOW PE3UCTEHTHOCTU XMBOT-
HbiX. [JaHHble O BO3pacTHOM CTPyKType 3aboneBLUMX YKa3biBAlOT Ha BbICOKYH MPeApacnonoXeHHOCTb K
XoneuncTuty cpeam cobak mnagwero Bospacta (8o 5 neT), 4to MoXeT 6biTb 00ycrnoBneHo chaktopamu
KOPMINEHNST M CTPECCOBON YyBCTBUTENbHOCTbI. CyllecTBeHHas pasHuua B MOMOBOW MPUHAAMNEXHOCTU
3aboneBwux (nNpeobnagaHve camuoB) Tawkke TpebyeT fanbHEWero M3yyYyeHus, C y4ETOM BO3MOXHOIO
BIMSIHNSA NOBEAEHYECKMX M TOPMOHaIbHbIX (0akTOpOB.

3HaunTenbHbIM NpoLEeHT 3aboneBaemocTy y GecnopogHbix cobak M OeKopaTMBHBIX MOPOL MOXeT
yKasblBaTb Ha BMNUSIHNE YCINOBUIN COAePXaHNsi U 0cobeHHOCTeln MeTabonMama Ha pa3BuTUe BOCMANMUTENbHbIX
3aboneBaHNin XENMYHOro ny3bips. BbiABNEHHblE NOPOAHbIE pPa3nNUuMsl NOAYEPKUBAOT HEOOXOAMMOCTb
WHAMBUAOYaNbHOro nogxoAa K NpodunakTUKe u ANarHocTuke XoneuncTuTa y cobak pasnmnyHbix rpynnm.

3akntoyeHue.

1. XomneuucTtut y cobak B ycnousix ropoga Koctanam guarHoctupyetcsa B 2,5% crnyyaeB cpegm
racTpo3HTEPOSIOrnyeckux 3abonesaHun.

2. Haubonbwasa 4vactota 3aboneBaHUn XOneumctuta oTMeveHa B OCEeHHUN (44,4%) v BeCEHHUN
(34,7%) nepvofbl, 4TO CBA3AHO C U3MEHEHNEM PaLMOHA U CHUXXEHNEM NMMYHHOW 3allmThl.

3. AHanu3 Bo3pacTHOW CTPYKTYpbl Nokasarn, YTo HanborbLuas NpeapacrnonoXeHHOCTb K XONeuncTuTy
HabntogaeTcsa y cobak B Bo3pacTe oT 1 4o 5 neT. 310 CBA3aHO C HapyLLEHUAMW peXnUMa NUTaHUS, CTPECCOBOW
YYBCTBUTESNBHOCTBIO N Ha4yanom hopMupoBaHmsa XpoHUYeckmx 3abonesanum XKKT.

4. lNMonoBon aHanu3 NPoOAEMOHCTPMpOBanN 3HauyuTenbHoe npeobnagaHue criyyaeB xoneuuctuta y
kobenewn, 4tO, CBA3aHO C OCOBEHHOCTSMU oOOMeHa BeLlecTB, NOBEAEHYECKUMU WKW FOPMOHarbHbIMU
dakTopamu, 1 TpebyowmmMm ganeHEenLWero n3yyYeHus.

5. TNopoagHas npeapacnonoXeHHOCTb yYka3biBaeT Ha BbICOKYHO 3aboneBaemMocTb Yy 6ecnopoiHbix cobak
(27%) v npeacTaBuTenen Menkux 4ekopaTUBHLIX MOPOA (TOMTepPbEP, LUMNNLL), YTO CBA3AHO C HepaLMOHanbHbIM
KOPMIIEHMEM, HU3KOW CTPECCOYCTOMYMBOCTLIO U MeTabonuyeckon HecTabunbHOCTbIO. 3TO NoayYepkvMBaeT
Heo6X04MMOCTb MHONBMAYaNbHOIO NOAX0AA K MPOMUITAKTMKE M NTIEYEHNIO TaKMUX KUBOTHBIX.

6. dakTopbl pucka pas3BuTUS XONeunucTUTa y cobak BKIOYAKT: HEPErynspHOe M HepaunoHarnbHoe
KOpMIeHne, HedoCTaTOYHbIE YCIOBUSA COOEPXaHWUsl, CTPECCOBblE BO3AEWCTBUSA, a TaKKe COMyTCTBYOLLME
NaTosornmn Xenyao4HO-KMLLIEYHOrO TpaKTa U NeYeHu.
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AOWCNENCUAMEH AYbIPATbIH XXAHA TYFAH B¥3AYNAPObIH KAHbIHbIH
MMMYHOBUOXUMUATBIK KOPCETKILUTEPI

Ucabaes A.XK.* — eemepuHapusi fblribiMOapbiHbiH KaHOuUOambl, eemepuHapusnblK caHumapus
KaghedpachiHbIH KaybiMOacmbipbiiiFaH rpogeccopsl, «Axmem baltimypcbiHynbl ambiHOasbl KocmaHal eHipik
yHusepcumemi» KEAK, KocmaHal K., KazakcmaH Pecriybnukachi.

Owakbaesa H.M. — cpunnocogpusi dokmopsi (PhD), semepuHapusinbik caHumapusi kKagpedpachbiHbiH afa
oKbImyuwibicbl, «Axmem batimypcbiHynbi ambiHOarbl KocmaHau eHiprik yHusepcumemiy KEAK, KocmaHad K.,
KasakcmaH Pecniybnukacei.

Aybakupos M.)K.— c¢unocogpus Ookmopsi (PhD), eemepuHapusinbik meduyuHa KagedpachiHbiH
meHaepyuwici, «Axmem BalimypcbiHynbl ambiHOarbl KocmaHal eHipnik yHueepcumemi» KEAK, Kocmanal K.,
KasakcmaH Pecrniybnukacei.

Cepukosa A.T. — eemepuHapusi fbifibiMOapbiHbIH KaHOUGamabl, semepuHapusi kKaghedpachiHbIH KaybIM-
OacmblipblniFaH npogeccopnl, LLlskapim yHusepcumem» KEAK, Cemel K., KazakcmaH Pecnybnukachi.

AcKasaH-iwek xondapbiH0a KabbiHy npouecmepiHiH Oamy mexaHusmiHOe 6uozeHOi amuHOepdiH
MaHbI3bl 30p. [ucmaMuHHIH apmbiK Merwepi ackalaH-ileKk xondapbiHbliH KabblpracbiHbIH mMpoguKachklH
e32epmin, emkisaiwumiaiH apmmablipbir, kKedepeai xacay xeHe maHOayribl hyHKUusapbliH memeHOemedi, iwek
KabblpracbiHbIH KeHemmeH cracmuKasblK XubIpbilyblH myfbi3adbl, 6yn ac Kopbimy npoueciH o0aH opi
by3adbi.

3epmmey Homuxenepi 6olbiHwa oOucrnencusicbl bap by3aynap mobbiHOa Xannbl aKybl3 OeHeeli
18,5%-ra xoHe yepyrnonna3muH 0eHeeli 22,5%-ra MaHbI30bl mypde memeHOe2eHiH kepcemmi. Llepynonna3s-
MuH OeHeeliHiH memeHOeyi aHmuokcudaHmmbIK KacuemmepdiH memeHOez2eHiH, 6oc padukandapObiH Ker
Mernuwepde xuHasybiH 6indipedi, bys1 UHMOKCUKaUUsIHbIH daMybiHa biKran emeoi.

XKorapbi CMI1 deHeelii bysaynapla acka3aH-ilwek xosdapbiHbiH KabbiHybI asicbiHOa Kyuimi 3HO02eHOi
UHMoKcukayusiHbiH 6ap ekeHiH de 6indipedi. KabbiHy ke3 keneeH xardalida OamumbiH KOpFaHbIW peakyusi-
J1apbiHbIH MexaHU3MiHOe, COHbIH iWiHOe acka3aH-iuek xondapbiHoa, Kypdersi, epekuie UMMyHObIK rpoyecmep
MeH crieyucgbukarbik emec chakmopriap (nusoyum, ghazoyumos, uHmepghepoH xeHe m.6) apanachin apekem-
mecedi, coHOali-aK xepeinikmi uMMyHUmemmi, xasnrbl UMMYHObIK xayanmbl aHblKmalmbiH xacywarbik
JKOHe eymoparnb0bl peakyusinap da Kambicadsbl.

Mindemmi ummyHObIK xacywanapobiH (numgpouyummepdid) 0eHeeli 8,9%-Fa memeHOedi, OHbIH iWwiHOe
T-numeboyummepdiH caHbl 14,9%-ra, an acipece B-numeboyummepdiH caHbl 23,5%-ra (P<0,05) memeHOeOi.
beneini 6onraHdal, B-numgpouyummep mobruiHdarbl 6e20e aKybisdapra, MUKpoopaaHu3moepae XoHe
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onapdbiH MokcuHdepiHe Kapcbl aHmudeHenep cuHmesiHe xxayanmbl. Haykac 6y3aynapda nusoyum OeH-
eeliiHiH 20,6%-fa edayip memeHOezeHi balikandbl, on maburfu aHmuaucmamuHOik ¢hakmop 607bin
mabbinadsbl.

TyiiiHdi ce30ep: ducnercus, xaHa myfaH mendep, aucmamMuHOep, opmalua MosneKynabiK nenmuo-
mep, UHMOKCcUKayusl.
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Cepukosa A.T. — kaHOuOGam eemepuHapHbIX HayK, accoyuuposaHHbIl rnpogeccop Kagedphbl
eemepuHapus, HAO «lllskepim yHugsepcumemsy, 2. Cemel, Pecnybnuka KasaxcmaH.

BaxHyto ponb 8 MexaHU3Me pa3eumusi 8ocrnanumerbHbIX poueccos, npoucxofauux 8 xemnyooyHo-
Kuwe4yHoMm mpakme, npuHadnexxum 6uozeHHbiM amMuHaMm. Y136bImok aucmamuHa udMeHsiem mpogbuKy cmeH-
KU XenydoyHO-KUWeYHO20 mpaKkma, noebilaem rnpoHUyaemMocms, CHUXXaem 6apbepHyto u usdbupamersibHyo
yHKUUI, 8bi3bigaem eHe3arHble cracmu4yeckue COKpalleHUsl KUlWe4Hol cmeHku, 4mo ewe 6onbwe
paccmpausaem ripoyecchi nuwesapeHus. Pedynbmamai uccriedogaHusi nokasarsu, 4mo 8 epyrmne 60/bHbIX
ducnericuell mensim OO0CMOBEPHO CHUXaemcsi ypoeeHb obuweeo benka Ha 18,5% u uepynonna3muHa Ha
22,5%. CHWxeHue yposHSs uepyrioniasMuHa 2080puUm O CHUXEHUU aHmuUOoKcuGaHMHbIX ceolicme, Hakoriie-
Huro 6ornbwoeo Konudecmea cB80600HbIX padukanos, 4mo criocobcmeyem pas3gumuro UHMOKCUKayuu.
Bobicokuli yposeHb CMI1 eoeopum makxe o cunbHOU 3HO02eHHOU UHMOKCUKaUuuu Ha ¢bOHe eocrasieHusl
KenyOo4YHO-KUWEYHO20 mpakma y mensam. B mexaHusme 3awjumHbIx peakyull, pa3guearoujuxcs rnpakmu-
yecku npu mobom eocnaneHuu, 8 MoM 4ucre U 8 xesy004YHO-KUWEYHOM mpakme, repernsaemaromcs, u
g83aumodelicmayom CriOXHble creyuuyeckue UMMYHHbIE rpouecchbl U Hecrneyugudeckue ¢hakmopsbi
(nusoyum, hazoyumos, uHmMepghepoH u 0p.), @ Mmakxe KIemoyHble U 2ymopasibHble peakyuu, orpede-
nAwue Kak Mecmsbil UMMyHUMem, mak u obwul UMMYHHBbIU omeem. Ypo8eHb UMMYHOKOMIEMEeHMHbIX
Kremox (numgouyumos) cHu3ursicsi Ha 8,9%, 3a cuem cHWxeHus yucna T-numgouyumos Ha 14,9%, u 0cob6eHHO
B-numgoyumos Ha 23,5% (P<0,05). Kak ussecmHo, knacc B-numgboyumos omeemcmeeHeH 3a CUHMEe3
aHmumer, npomus YyxxepoOHbix 6erikos, MUKPOOp2aHu3Mo8 U Ux mokcuHos. OmMeyeHo CyuecmeeHHoe
CHUXeHUe y borbHbIX mernam ypoeHsi nudoyuma Ha 20,6%, Komopbll sie/15emcsi ecmecmeeHHbIM aHmu-
2ucmamMUuHHbIM OaKmopom.

Knroyesbie criosa: ducriericusi, HOBOPOXOEHHbIE meriima, aucmaMuHbl, CPeOHEe MOJIEeKYAPHbIE
rnenmuokl, UHMOKCUKayusl.

IMMUNOBIOCHEMICAL BLOOD PARAMETERS OF NEWBORN CALVES WITH DYSPEPSIA

Issabayev A.Zh.* — Candidate of Veterinary Sciences, acting Associate Professor of the Department of
veterinary sanitation, Akhmet Baitursynuly Kostanay Regional University NLC, Kostanay, Republic of
Kazakhstan.

Oshakbayeva N.M. — PhD, Senior Lecturer of the Department of veterinary sanitation, Akhmet
Baitursynuly Kostanay Regional University NLC, Kostanay, Republic of Kazakhstan.

Aubakirov M.Zh. — PhD, Head of the Department of veterinary medicine, Akhmet Baitursynuly Kostanay
Regional University NLC, Kostanay, Republic of Kazakhstan.

Serikova A.T. — Candidate of Veterinary Sciences, Associate Professor of the Department of veterinary
medicine, Shakarim State University of Semey NJSC, Semey, Republic of Kazakhstan.

Biogenic amines play an important role in the mechanism of inflammatory processes occurring in the
gastrointestinal tract. Excess histamine alters the trophism of the gastrointestinal wall, increases permeability,
reduces barrier and selective functions, and causes sudden spastic contractions of the intestinal wall, further
disrupting digestion. The research findings showed that in the group of calves with dyspepsia, the total protein
level decreased significantly by 18.6%, and the ceruloplasmin level decreased by 22.5%. A decrease in
ceruloplasmin levels indicates reduced antioxidant properties, leading to an accumulation of free radicals,
which contributes to the development of intoxication. A high level of medium molecular weight peptides also
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indicates severe endogenous intoxication in the setting of the gastrointestinal inflammation in calves. In the
mechanism of protective responses that develop in almost any inflammation, including in the gastrointestinal
tract, complex specific immune processes and nonspecific factors (lysozyme, phagocytosis, interferon, etc.),
as well as cellular and humoral responses, intertwine and interact, determining both local immunity and the
overall immune response. The level of immune-competent cells (lymphocytes) decreased by 8.9%, due to a
decrease in the number of T-lymphocytes by 14.9%, and especially B-lymphocytes by 23.56% (P<0.05). As is
well known, the B-lymphocyte class is responsible for the synthesis of antibodies against foreign proteins,
microorganisms, and their toxins. A significant decrease in the level of lysozyme by 20.6% was observed in
the affected calves, and lysozyme is a natural antihistamine factor.
Key words: dyspepsia, newborn calves, histamines, medium molecular peptides, intoxication.

Kipicne. BeTepuHapusa canacbiHaafbl XeTICTIKTepre kapamacTaH, Xac TengepaiH AeHcaynbifbliH cakTay
mMaceneci ani e e3ekTi 60nbin Tabbinagbl. ¥pbIKTbIH, iKi AaMyblHbIH By3binybl XoHe XaHa TyfaH Tengepain
eMip cypy kabineTiHiH TemeHpairi onapabl HeoHaTanbAbl aypynapfa 6enim eTeTiH Heridri cebenTtepaiH Oipi
6onbin Tabbinaael [1, 41 6.; 3, 256.; 6, 95 6; 11].

Ovcnencus xaHa TyFaH Tengep apacbliHAa KeH TaparnfaH aypynapgblH 6ipi 6onbin Tabbinagel, kenbip
WapyalwbinbikTap MeH depmanapga oHbiH Tapanybl 70-80%-fa gewiH xetedi. ©getre, Oyn xaHa TyfFaH
XXaHyapnapAbl yCcray XXoHe asblKTaHAbIpy TEXHOJOTUSICbIHbIH, CakTanmaybl, COHAal-aKk onlapablH aHana-
PbIHHbIH AEHCayIbIK XXaFaanbl, anfallkbl CYyT NeH CYTTiH canacbliHbIH TOMEHAIr cangapbiHaH nanga 6onaasbi [2,
446.; 4, 476.; 7].

Onebun aepekTepre CanKkec, KanbINTbl 6TETIH XYKTINIKTIH COHFbI YLUTINiHAE aHa opraHn3MiHae ructaMmmnH
Menwlepi BipHeLLe ece apTaabl, an 9K30 XaHe 3HAoreH i hakTopnapablH (Ko3FanblCTbliH 6onmaybl, TeHrepimcia
TamakTaHy, umMMobunmnsaumsa cTpecci, aHa aypynapsbl xaHe T.06) bakTtopnap acepiHeH OHbIH MerLwepi YrKeH
nponopuuanapga aptagbsl. MyHaan xargavnapaa xaHa TyrFaH 6ysaynap opraHuamiHAe rmcTaMUHHIH MenLwwepi
XofFapbl 6onbIin Tyblnaabl, Oyn ackasaH-illek xXonaapblHbIH XyMbICbIHA Tepic acep eTegi [5, 49 6; 8].

AHTMOKCMAAHTTLIK xyheHiH (AOX) GocaHyra aewiHri xxoHe ©ocaHy akTiCi KesiHAe, OHbIH, arFaLlkbl
caraTTap MeH TayrikTeri 0enceHinik aopexeci, epkiH pagukangblk NaToNormsaHbIH GUOXMMUSATLIK MEXaHU3M-
O€EpiH aHbIKTarabl, on bysaynapabliH NOCTHaTanbAbl ackasaH-ilek aypyrapbiHbIH 3TMONATOreHesiHiH HerisiHae
xatbip [3, 26 6.; 5, 496.; 6, 99 6.; 9; 10, 2736 6.].

Buonorusnelk 6encenpi 3atrTapapblH, COHbIH, ilWiHAE MCTaMUHHIH, KenTen 6eniHyi eH anabiIMeH iekTe
Gonaabl, eNTKeH iWeKTiH WbIpbIWThl kabaTblHAa AerepaTUBTI-HEKPOTUKANbIK XoHe KabblHy npoLecTepiHiH,
Jamybl 8pTypni 3akbiMaayLlbl bakTopnapablH, COHbIH, illiHAE WapTThl-naToreHai 6akrepusnap MeH onapabliH
TOKCUHAEPIHIH 8CepiHeH TyblHAANAbI.

MMCTaMUHHIH, apTblK MenLiepi ackasaH-illek ongapblHblH, KabblpFacbiHbliH, TpoduKackliH e3repTteai,
OHbIH, OTKI3rLWTIiriH apTThipagbl, KOPFaHbIC XaHe TaHAaMarnbl yHKUMANapbiH TeMeHaeTeni, iek kabbipra-
CbIHbIH, KEHETTEH CNaCcTUKanbIK XublpblnynapbiH Tyablpagsl, 6yn ac KopbITy npoLecTepiH oaaH api 6y3aapl.

M'MCTaMUHHIK Tenaep opraHM3MiHAae Kemn XWHanybl, rmcTaMmMHasa 0enceHainirivii, TemeHaeyi, rmcramm-
HepruanbIK MexaHU3MAEPAiH XKeTicneywiniri HoTwkeciHae 6onagpl, 6yn anmacy npouecTepiHii, 6y3binybiHa
oKenin cofafpbl, COHbIH cangapblHaH OpraHuW3MHiH TabwuFn KapcCbinbliFbl TOMeHAeNn, MMMYHAbIK Tamnwbifbik
Xargannapbl gamuasl [5, 48 6.].

Bapnblk gucnencusa TypriepiHae asblKTbiH TOSMblK eMec biablpay eHiMAepi MeH Aambin Kene XaTkaH
AncbakTepnos acepiHeH opraHmMaMre yraHy 6onagpl, napeHxnmaTo3apbl ar3anapaa QUCTpodusnbik e3repictep
Oarkanagpl. lluek nepuctanbTUKaCcbIHbIH KyLleliHe 6annaHbICTbl TOKCUKaIbIK 6HimaepmeH 6ipre opraHM3MHeH
Ken mersnwiepae ac KopbITyFa Xapamcbl3 asblK, NerkounTTep, UMMYHOrNOOYNUHAEP XaHe Cy LublFapbinagpl.
MyHbIH 6opi XaHa TyFaH TengepaiH, anmacy npouecTepiHiH 6apnblk TypnepiHiH 6y3binybiHa, OpraHU3MHIH
CyCbl3aaHybIHa, anblHFaH UMMYHAbIK TanWbINbIKTbIH AaMyblHa akenin coFaabl [2, 46 6.; 3, 47 6.].

BisgiH 3epTTeynepimisgiH MakKcaTtbl — AMCNENCUsIMEH ayblpaTbiH XaHa TyfFaH TenaepaiH, KaHbiHOafbl
UMMYHOBMOXUMUANBIK KepCceTKIlTepAi Tanaay.

Bbyn 3epTTeynepai Xyprisy KesiHae keneci MiHaeTTep Konbinabl:

* ANCNEncuUsiMeH ayblpaTbliH XXoHe cay TernaepAiH KaHblHAarbl Kenbip GroxumusanbiK kepceTKilTepai
Tangay;

* AMCMENncUsiMEH ayblpaTblH XOHe cay TengepaiH Xacylwarnblk >XaHe TryMopanbablk KOpfaHbIC
dakTopnapbiH aHbiKTay.

3epTTey maTepuanbl MeH agictepi. 3eptrey aepekrepi 2023-2024 xbingap apansiFbiHaa KoctaHan
0obneickl KoctaHan ayaaHbiHbIH «3apeyHoe» XKILC xargansiHaa Xyprisingi.

OucnencuameH aybipaTblH  TenaepaiH, UMMYHOOMOXUMUANbBIK  KOPCETKILTEPiHIH  AMHAMUKACbIH
XaHyapnap TonTapblHOa 3epTTedi, onap ykcac npuHuun OoKblHWAa TaHAangbl (canmak, xac, aypyablH
KnuHukanblk 6enrinepi). Ocbl MakcaTneH 3-5 KyHAik xacblHaa, canmMarbl 25-30 kr 6onatbiH 10 6acTaH TypaTbIH
2 Ton (cay xeHe ayblpfaH) Oysaynap kKanbinTacTblpbingbl. 3epTTey YLWiH TengepaeH kKaHabl 5-wi KyHiHOe
anbliHAbl. Oucnencus guarHo3bl aHaMHEeCTUKanbIK OEepeKTep MEH KIMHUKanblK 3epTTey HeridiHae KelleHai
TYPAE KoMbINgpl.
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MMMYyHHOBMOXMMUANBIK 3epTTeynep Xypridy GapbicbiHaa 6apnbiK keseHaepae BeTepuHapus XoHe
MeanunHaga kabblinganraH agictemenep KongaHbingbl.

Kannbl akybi3gbl pedpaktomeTpus agicimeH PJ1-2 TunTti pedpaktoMeTp apkbifbl aHblkTagbl. OpTa
Mornekynanelk nentuarepgid (OMI) menwepi H.WN. MabpuansaH apici 6onbiHwa aHbikTangbl. byn agicTi
npuHumni 50%-AbIK TPUXITOPYKCYC KbILWKbIbI epiTiHAICIMEH akybi3gapabl TYHAbIPYFa, onapabl 3UpPMEH YL
ece SKCTpakuusinay apkblnbl nunuatepaeH 6ocartyra, beHeankT peakTuBiMeH 605Ny peakuMsICbiH Xypridyre
xoHe 330 HM TOnKblH y3blHAbIFbIHAA OOTOMETPUNA XKypridyre HerisgenreH. [McTaMmuHHiH, mMenwepi B.H.
CoMUHCKMIA MeH OHbIH aBTopnapbiMeH O.H.KopobeliHukoBa Moamdukauusacbl OoMbiHIWA chnekTpodoTo-
MEeTPUAnbIK 84iICNeH aHbIkTanapl. ©AiCTiH NpuHLMNI ructammnHai 6ytaHonmeH pH 10,6 xxaHe 12,5 maHaepiHae
3KCTpaKUMsanayra xaHe cofaH KeWiH faa3opeakTuBneH 605y peakuMaChIH XKypridyre Herisaenrex.

Manongbl anansgerng (MOA) — nunuatepaid, nepokcuaTi okenanpanybiHbiH, (JIMO) coHfbl eHiMi 3.H.
KopobenHunkoBa apficiHiH, mMoandukaumsananfFaH aficiMeH aHbikTanabl. ©AiCTiH NPUHLMMI KbllWKbIN opTaga
kbigblipraH kesge JINO eHimaepiHiH Bip Geniri aHgonepokeuaTep knacelHa xatagbl, onap MAA TysinyimeH
blOblpanabl, OHbIH MONEKyachl eki Monekyna Tmo6apouTyp KbllKbINIbIMEH 9peKeTTeCiN, TYCTi KeleHai Kypan-
abl. OnTukansbik ciHipy C®-16 cnektpodoTtomeTpiHae 535 xoHe 580 HM ToNKbIH y3blHAbIKTapbIHAA OaranaHabl.
MOA koHueHTpauuscel perpeccus TeHaeyi apkeinbl ecentengi: C = 0,21 + 26,5 [.

LlepynonnasmuH C.B. BecTtyxeBaHblH xaHe B.I.KonbTbiH PeBWH aaiciHiH Moandukaumsacel apKbinbl
aHblKTangel, 6yn agic napadeHnneHaMamMuHHIH LlepynonnasMyH KaTbiCbiHAA TOThIFybIHA HeridgenreH. Kypan-
faH eHimaepaiH onTukanbIk ToiFbl3gblfbl KOK-2 dpoTokonopumeTpiHae 530 HM TONKbIH Y3bIHObIFbIHAA ©SILIEH,.

Heriari MMMYHOKOMMETEHTTI XacyLanap nonynAunsaCbIHbIH — NMMM@OULNTTEPAIH caHbIH aHbikTay A.H.
Uepepnees aaici 6bonbiHIWA po3eTka Ty3y a4iCiMeH Xy3ere acblpbingbl.

KaH capbICyblHbIH MMMYHOXUMUANBIK Tangaybl YenabuHck kanacblHga opHanackaH OHTycTik Opan
MeanuuHanbIK YHUBepCcuTeTiHAE XKYpPrisingi.

AnblHFaH HaTWXenepaiH ctatuctukanslk engeyi N.T. LLleByeHko xeHe aBTopnap meH E.B. 'y6nepain
BapuaLmsanbIK CTaTUCTMKA aaicTepi bonbiHLA Xanmnbl KabblngaHFaH 84iCTEPMEH XYprisingi.

3epTTey HaTuKenepi MeH Tankbinay. YKaHa TyFaH Tengepae KuMHuKanblk 3epTrey 6apbicbiHAA
KaHyapnapZAblH XeTinmereHairi 6acTbl opblH anafbl, SFHU Tenaep TeMeH Tipi canmakneH Tybinagsl, 6onnapbl
COnbIHKbI, a3 Ko3fanagbl. Keare kepiHeTiH LWbIpbIWThI KabaTTap aHEMUSNbIK, KeKLWin TycTi. Mynbc xuinereH —
120-150. AyckynbTauma KesiHae eKneHiH iCiHyiHe ToH ThIHbIC any YHi ecTineai, opraHU3MHiH cycbi3aHyblHa
KkapamacTtaH. Mepkyccus kesiHge Gayblp anaHbiHbIH ayblpybl kKaTTbl peakumsacbl 6arikanagel. JapeT maccana-
pbl KakcbiMarnbl HemMece CyWMblK KOHCUCTeHUMsOa, Cyp-capbl TYCTi, Xacblngay peHkiMeH, Ken mernwepae
LWbIpbILL HEMECe ra3 KenipLuiktepi 6ap, 6yn 6aybip, XiHiLIKe XXaHe KarblH, iLLeKTiH e3repicTepiMeH 0ainaHbICTbI.
KeniHHeH Tokcukaums Genrinepi Te3 gamuabl (KyHapbiHbIH TeMeHaeyi, OynwbikeT aipini, Tepi cesimTangpbl-
FbIHbIH TOMEHEYi), OpraHN3MHiH Cycbi3faHybIHbIH Oenrinepi narga 6onaabl, kesgep LWyKbipanbin, ankbiH cap-
Kby OGamnkanagpl. AypyablH OacbiHOa geHe TemnepaTypachl KanbinTbl OeHrenge cakranagbl, TOKCUKO3
GenrinepiHiH, yrfatobIMeH o5 TeMeHAENAI, MypbIH aiHachl, KynakTap, asikTap cankbliHaanabl.

AnbiHFaH gepektep (1-kecTe) aucnencusiMeH ayblpaTbliH Tenaep TobbiHa Xannbl akybl3 aeHreni 18,5%-
fa (P<0,05) xeHe uepynonnasmuH aeHreni 22,5%-ra (P<0,05) antapnbikTan TemeHOereHiH KepceTTi.

1-kecme — [IucnencuameH aybipaTbiH 6y3aynapabiH kenbip GuoxuMuansik kepceTkiTepi (X+Sx, n=10)

KepceTkiwTtep [eHcaynbifbl Xakcbl 6y3aynap, AyblpaTbiH by3aynap,
TYFaHbIHa 5 KyH TYFaHbIHa 5 KyH

>Kannb! akybi3, r/n 63,2+1,7 51,5+2,2*
OMTI1, mr/mn 0,12+0,01 0,65 +0,02**
MOA, monb/n 2,27+0,03 5,45 £0,04**
MmctamnH, MKMonb/n 0,52+0,01 1,07 £0,06*
"ntoko3a, Monb/n 3,23+0,02 2,68+ 0,03*
LlepynonnasmuH, MKMornb/n 0,40+0,01 0,31+ 0,01*
FemornobuH, r/n 119,5+3,26 146,8+2,15**

*k*k

- atibipmauwibinbikmap P<0,05 kesiHde ceHimOi
**~ atibipmawnbinbikmap P<0,01 ke3iHOe ceHimOi

OcblHbIH, ascbiHOa AMCMENncUsMeEH aybipaTblH TenaepaiH SHepreTukanblk anMacyblHga esrepictep
Oankangpl.

Imoko3a geHreninib, 17,03%-fa (p<0,05) TemeHgeyi Tepic daktop 6onbin Tabbinagel, cebebi kemip-
cynap anmacyblHblH, KapKblHbl TiKENen rnoko3a geHreniHe GannaHbiCTbl, an Oyn e3 keseriHge opraHW3MHIH
3HepreTuKanblk aneyeTiH kepceTefi. LiepynonnasmvH aeHreniHiH TeMeHaeyi aHTUOKCUAAHTThIK KacueTTepaiH,
TeMeHAEereHiH, epkiH pagukangapabl, ken xuHanyelH 6ingipeai, 6yn ynaHyaelH AamyblHa biknan etegi. byn
xargan OMI (opTa Mmonekynanelk NENTUATEP) AEHreNniHiH aypy Mangapaa cay TengepMeH canbicToipFaHaa 5
ece Xofapbl ekeHiH xaHe MIOA (manaBoHAnanbaerva) AeHremniHiv 2,4 ece apTkaHblH ganengengi. OMI
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XOFapbl AeHreni COHbIMEH KaTap TenaepaiH ackasaH-illek )xonaapblHaasbl KabbIHY asicbiHAa KYLUTi SHAOreHAaiK
ynaHyabl kepceTteai.

f'McTaMnH geHreniHi, XKofapbinaybl, 0N nepudepunansik Kanunnapnbl Xernire KeHeUTeTiH acep eTedi
XXOHe OpraHM3MHiH CycCbl3daHyblHa biKnan eTefi, aypy manjapga cay TengepMmeH canbICTbipfaHga 2 ece
(P<0,05) apTtbin, remornobuH gexrei 22,8%-ra (P<0,01) apTTbl, OyN KaHHbIH KOIONaHybiHa 6annaHbICTbI.

JKorapblga cunaTTanfaH aypydblH KIMHUKanbIK KepiHici OMoXMMusinblK earepictepai pactagpbl »XaHe
MyHAan ancnencusi TYPiH TOKCUKanbIK Aen caHayfa Heri3 6ongbl.

Tenpep aypybl, afeTTe, ayblp TypAe eTeAdi XXoHe LlWapyallbiblkTa KabbingaHFaH cxeMa OobiHwa
Tenaepai emaey spkawaH oH HaTuxke 6epe 6epmenai, CoOHbIH HaTUXeCIHAE Kenbip xxaHyapnap eniMre yLibl-
pagbl.

OucnencuameH ayblpbin, TybliFaH TONAEPAIH aHAaCbIHbIH, CYTi 3epTTENrenHae, OHAa rMCTaMUHHIH XofFapbl
OeHreni aHbikTanapl, on 3 KyH iWiHae Tengi, TyFaHbiHaH keniH 0,94-1,15 Mk Mmonb/n apaneifbiHaa 6onapl.

B.A. MonokaHOBTbIH AepekTepi 6onbIHLIA, CUbIPrIapAblH, KbIPKbIHAH KEWiH KaHbIHOAFbl opTaLla ructaMmmH
aenrenii 0,59-0,66 Mk monb/n apanbifbiHga 6onagpl, cyTTe Aan ocbiHaan aeHrenge 6onybl Thic. COHAbIKTaH,
aucnencuameH ayblpaTtblH Tengepae, KaH MeH onap TYTblHaTbIH CYTTEri MCTaMUHHIH, XKOFapbl OeHreni
aucnencusHblH NaToreHesiHae MaHpbI3abl pen atkapaabl.

MMcTaMUHHIH Xofapbl AeHreni T-numdountTepaid cynpeccopnblk (OYHKUMACBIH bIHTanaHAblpaTbiHbI
Genrini, 6yn e3 keserinae B-nuMdounTTepMeH uUMMyHOrnoOynuHAOepaiH CuHTe3iH ©acagbl, COHbIH
HoTMXeCiHAEe ryMmopanbibl UMMYHIbIK XXYWEHIH x)eTicneyLwiniri famuabl.

Ochbl xafganga opraHu3MHIH KOPFaHbIC KYLUTEPiHiH, KreTKanblK XoHe rymopanbablk dakToprapbiHbIH
TemMeHgeyi 6ankanagsbl.

2-Wi kectede aypy XoHe cay TengepaiH VMMMYHAbIK >KYMECiHiH KneTkanblk ©OeniriHiH >xafganbl
KepceTinreH.

2-wwi kecTe ManiMeTTEPIHEH KepiHin TypFaHaan, aypynapgarbl nenkouuttep menwepi 14,4%-ra (P<0,05)
XOFapbl xaHe HenTpodungep 28,8%-ra (P<0,01) kebenreH. MoHoLMTapNbl SNEMEHTTIH, CaHbl alTapribIKTaMn,
eKi ece apTkaH, cCoHAan-aK HeWTpodunaepaiH daroumntosbl Nambl3bl XKOfFapblnaraH, Oyn OpraHU3MHiH
KOpFaHbIC KYLUTEPiHiH XXOfFapbl AeHrenae XXyMbIC icTen, ackasaH-illek XongapblHaarbl NaTonorusMeH Kypecy
YLLUiH KOMNEeHcaTopnblK MEXaHN3MAEPAIH iCKke KOCbINFaHbliH KepceTeai.

An MMMYHOKOMNETEHTTI XacylwanapablH (nuMmdoumnTttepaiH) aexreni 8,9%-fa TemeHOereH, OHbIH,
iwinge T-numdounttepaid caHbl 14,9%-fa, acipece B-numdouuttepaid, caHbl 23,5%-fa (P<0,05) asanraH.
Benrini 6onfaHgan, B-numdountTepaiH knackl Gerge akybidgap, MWKpoOpraHmsmaep MeH onapablH
TOKCUHAEPIHE KapCbl aHTUAeHenep CMHTE3iHe XayanThbl.

2-kecme — [JucnencusiMeH ayblpaTbliH XXoHe AeHi cay Oy3aynapblH )acyLuanblk KopFaHbiC hakTopnapsbl
(X£Sx, n=10)

KepceTkiwtep HeHcaynbifbl Xakcbl 6y3aynap, AyblpaTblH 6y3aynap,
TyFaHblHa 5 KyH TyFaHblHa 5 KyH

JlenkouuntTep, Tbic.x1029/n 7,38+0,31 8,41+1,10*

% HenTpodunaep 33,56+2,11 43,22+1,65™

% numcoLnUTTEP 33,80+1,17 30,81 ’23:

% MOHOUUTTEP 2,28+0,22 ;1’,2835201’?752*

Z/o T-numdouuntTtep 37,44%1,15 16,51+1,13*

% B-numcpountTtep 21,59+1,43 45 18+2,12*

% charoumnTos 33,32+1,13

*kk

- albipmawibinibikmap P<0,05 kesiHOe ceHimOi
**- atibipmawnbinbikmap P<0,01 ke3iHOe ceHimOi

KopfaHbIC peakumsinapbl MEXaHU3MIHAE, iC XKY3iHAE Ke3 KernreH KabblHy Ke3iHAe, COHbIH, illiHae acka3aH-
iLeK >xxongapbliHAa, Kypaeni cneundukanslk UMMYHAObIK NpoLecTep MeH crneundurkansik emec cakropnap
(nu3oumnm, caroumnTos, MHTEPdEPOH xaHe Backanap) apanacblin, e3apa apekeT eTefi, CoHAan-aK >XeprinikTi
UMMYHUTET NeH Xannbl MMMYHABIK XXayanTbl aHbIKTANTbIH KNeTKarblK XXaHe rymopansibl peakuuanap eteai.

3-Wi kecTede VMMMYHAObIK KYWEHiH rymopanbAbl 3NeMEHTIHIH XafdavblH cunaTTauTbiH ManimeTTep
KenTipinreH.

N'ymopanbapbl kKopray dhakTopnapbiHbIH XXafganblH cMNaTTalTbiH KepceTKiluTepAai Tanaan oTbipbin (kecte
3), B-numdounTTep caHbiHbIH efsyip TemMeHAeyiMeH kaTap onapablH yHKUMoHangblk 6encenginiri ge
TeMeHAEereHiH atan eTy Kepek, byn aypy Tenaepaid aHTepobakTepusnapra kapcbl aHTUAeHenep TUTPIHIH cay
cublpnapfa KkapafaHga eki ece TeMeHaeyYiHeH KepiHai.
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3 kecme — [lucnencusiveH aybipaTbiH XoHe AeHi cay Gy3aynapablH ryMmoparbibl KOpFaHbIC dhakTopnapsi
(X£Sx, n=10)

KepceTkiwTtep [eHcaynbifbl )KaKchbl AyblpaTbiH by3aynap,
Oy3aynap, TyFaHblHa 5 KyH TYFaHbIHa 5 KyH

CapbicyaplH 6akTepuunaTik 6enceHainiri, % 47,38+2,16 40,23+1,63*
TNuzoumm 6encenginiri, Mkr/Mn 17,12+1,20 13,60+0,95*
llwek TasKwacklHa Kapcbl aHTUTENanap TMTpi 1:640 15320
OHTEpPOKOKKKA Kapcbl aHTUTEeNnanap Tutpi 1:320 1j160

. 1:320
MapaTtudke kapcbl aHTUTENANap TUTPI 1:640

*atblpmawsbinsikmap P<0,05 ke3iHOe ceHimOi

OpraHnamHiH xannbl Te3iMAainiriH aHbIKTanTbiH MaHbI3abl dakTopnapadpblH 6ipi — NMM3oUnM, 0N COHbIMEH
katap GipHelue aBTOprapAblH, ManiMeTTepi GonbiHWA eH, KyLWTi TabuFn aHTUrMCTaMUHAIK npenapaTt 6onbin
Tabbinagbl, 6apnblk chapmakonoruansik npenapattapgaH 300 ece KywTi.

Aypy cublpnapga nusouum gexrenidid 20,6%-ra TemeHaereHi barkangsl (P keminge <0,05), on Tek
»aHyapnapablH opraHu3MiHge 6onaTtbiH TabWUFM aHTUIMCTaMUHAIK PaKTop FaHa eMec, COHbIMEH KaTap KyLUTi
TabufFn aHTMOMOTUK BonbIn Tabbinaawl.

Tankbinay: Ocbinanwa, aypy TengepaiH mMetabonmamaik npouecTepiHiH XafFganbliH cunaTTaniTbiH
GipkaTap GMoxnmusAnbIK KepceTKilTepai 3epTTey TengepaiH aucnencusiMeH ayblpybl TEK OpraHU3MHiH, KyLUTI
WMHTOKCMKaUUSICbl eMeC, COHbIMEH KaTap MMMYHAbIK TanwblIfblK, Xacylarblk XXaHe rymopanbabl MMMYHObIK
Xyre GenikTepiHiH Oy3binybl XXarganbiHOa eTETIHIH KepceTeai.

KopbITbIHAbI:

1. QucnencusMeH aybipaTbliH TenaepaiH aF3acbliHaarbl akybl3 anMacyblHbiH 6y3binybl Xannbl akybl3abliH,
OEHreniHiH, cay TengepMmeH canbicTbipraHaa 18,5%-fa TemeHaeyiMeH, ructTaMmuH aeHrenidib, 2 ecere, CMI
OeHreniHi 5 ecere, MIA peHreniHiH 2,4 ecere apTybIMeH cunatTanagbl; aHTMOKCUMOAHTTbIK Xynenepaiy
6enceHginiriHif TemeHaeyi (LepynonnasmMuH geHreniHiy, 22,5%-fa TemeHgeyi).

2. Kemipcy anmacybiHaa rntokosa geHreninib 17,03%-ra TemeHaeyi aHbikTangbl, 6yn kemipcy anmacybi-
HblH KapKbIHObINbIFbIHBIH TOMEHAEreHIH kepceTeai.

3. IMmyHonorvanblk xargam kenecigen: nemkounTos XaHe MoHouuTos; T- xeHe B-numdounttepain
14,9% xaHe 23,5%-fa, nn3ouum 6encenginiridii 20,6%-ra TemeHaeyiMeH cunattanagsl.
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PRODUCTION OF ANTIGEN FOR DIAGNOSIS OF BOVINE
CAMPYLOBACTERIOSIS USING AGGLUTINATION REACTION

Sembina F.Y. — Candidate of Veterinary Sciences, Leading Researcher, Department of Bacteriology,
Kazakh Scientific Research Veterinary Institute LLP, Almaty, Republic of Kazakhstan.

Bizhanov A.B.* — Doctor of Veterinary Sciences, Professor, Chief Researcher, Department of
bacteriology, Kazakh Scientific Research Veterinary Institute LLP, Almaty, Republic of Kazakhstan.
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bacteriology, Kazakh Scientific Research Veterinary Institute LLP, Almaty, Republic of Kazakhstan.

Kassenov M.M. — Candidate of Veterinary Sciences, Professor, Director General, Kazakh Scientific
Research Veterinary Institute LLP, Almaty, Republic of Kazakhstan.

The article presents the results of experiments conducted to get a sensitive antigen for the diagnosis of
campylobacteriosis. The conducted studies established the correspondence of the Campylobacter fetus fetus
B-0115 KazNIVI strain to the subspecies Campylobacter fetus subsp. fetus (Cff), it has been proven that when
typing with diagnostic monospecific agglutinating sera of types I, Il, lll, it has a positive reaction with type Il
serum and a negative reaction with type | and Ill sera.

A method has been developed for getting somatic antigen from this strain, based on boiling the bacterial
mass obtained by the original method for 60 min at 100°C. When performing a test tube agglutination reaction
using the antigen we obtained, agglutination of somatic O-antigens is observed in lower titers compared to
whole-cell OH-antigens, which indicates the specificity of somatic antigens for each subspecies of
campylobacteria and confirms that the cultures belong to one or another type.

Based on the studies, Campylobacter fetus fetus B-0115 KazNIVI strain, characteristic of the fetus
subspecies, was isolated, and a technology for producing a sensitive somatic antigen from it was developed.
It was scientifically proven that the use of this antigen enables the diagnosis of campylobacteriosis in cattle
using a test-tube agglutination reaction.

Key words: agglutination, antigen, diagnosis, campylobacteriosis, serum.

IPI KAPA MANAbIH KAMMUIOBAKTEPNO3bIH AITNIOTUHALUANBIK PEAKLUINA APKbIbI
AONATHOCTUKANAY YLWIH AHTUTEH AlY

CembuHa ®.E. — semepuHapusi fbiribiMOapbIHbIH KaHOUdambl, bakmepuorioausi 6eniMiHiH Xemekuwi

FBITBIMU ~ KbI3MemKepi, «Kasak fbiibiMu-3epmmey e8emepuHapusi uHcmumymbly XKLIC, Anmamel K.,
KasakcmaH Pecrniybnukacei.
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b6ac rbinbiMU KbidaMemkepi, «Kasak fbiibiMu-3epmmey eemepuHapusi uHcmumymely XKLIC, Anmamsi K.,
KasakcmaH Pecrniybnukacei.

Bapamosa LL.A. — 6uornoeusi fbinibiMOapbiHbIH G0OKMopsI, npogheccop, bakmepuornoaus benimiHiH 6ac
FBITBIMU  KbI3MemKepi, «Ka3ak fblibiMU-3epmmey eemepuHapusi uHcmumymbi» XKLIC, Anmamsb! K.,
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KaceHos M.M. — eemepuHapusi fbiribiMOapbiHbIH KaHOuGamebl, ripogheccop, bac dupekmop, «Kazak
FbINIbIMU-3epmmey eemepuHapus uHemumymei» XKLLIC, Anmamel K., Kazakcma+ Pecriybriukachbl.

Makanada ipi kapa mandbiH kKamrunobakmepuo3biH MPObupKaribIK azairomuHaUyus peakyusicbl apKbirbi
OuazHOcmuKanayra apHasnafaH ce3iMmarn aHmuzeH any MakcambiHOa XxypeidineeH moaxipubenepdiH
Hemuxenepi kenmipinzeH. XKypeisineeH sepmmeynep Campylobacter fetus fetus B-0115 KazNIVI wmamebi-
HbiH Campylobacter fetus subsp. fetus (Cff) kiwi mypiHe calikecmieiH aHbikmadbl, Oua2HOCMUKarbIK
MoHocneyugukanbik azemomuHayusinaywsi I, 11, 11l munmi capbicynapmeH munusauusinay kesiHoe |l munmi
capbiCyMeH OH XxoHe | xoHe Ill munmi capbicymeH mepic peakuyusi 6onameiHbl 0o51e510eHOI.

OpueuHandsbi odicrieH anbiHraH kamnunobakmep 6akmepusinbik MaccackiH 100°C memnepamypada 60
MUHym KaUHamy Heai3iHOeai Campylobacter fetus fetus B-0115 KazNIVI wmammbiHaH coMamukarbik
aHmuaeH any adici Kypacmbipbiidbl.

bi3 anraH aHmuzeHOi natidanaHbir, npobupkKaHbIH azeniomuHayus peakyusiCbiH XypeaidaeH kesde coma-
mukanbik O-aHmuzeHdepdiH azenomuHayusicbl monbik xacywarnb! OH-aHmueeHdepmeH casbicmbipraHda
memeHai mumpriepde balikanadsl, 6y comamukarnbiKk aHmuaeHdepOiH kamnuobakmepusnapdbiH apbip Kiwi
mypi ywiH epekwenieiH kepcemedi xoHe eciHdinepdiH bip Hemece backa mypae XamambiHbiH pacmadosbl.

XKypeizinzeH 3epmmeynep HezisiHOe ypblKk mypwenepiHe moH Campylobacter fetus fetus B-0115
KazNIVI wmammbi 6eniHin anbiHbin, 00aH cesimman aHmuaeH any mexHon02usichl Xacandbl XeHe 0Cbl COMa-
mukanbik aHmuzaeHOi KondaHy auemundik bakmepusinapobiH kemrunobakmepuos peakyusicbiHOa duazgHo-
cmuka >xacayra MyMKiHOIk 6epemiHi fbiribiMu 0arenideHoi.

TytiHOi ce3dep: azairomuHayus, aHmuaeH, duasHocmuka, kKamnunobakmepuos, capbiCy.

NONYYEHME AHTUTEHA OANA ANATHOCTUKU KAMIMMUITOBAKTEPUO3A
KPYMHOIO POIATOI0 CKOTA B PEAKLUMN ATTIIOTUHALIMUA

CembuHa @.E. — kaHOuGam semepuHapHbIX Hayk, eedyuull Hay4HbIl compydHuk omoerna bakmepuo-
noeuu, TOO «Kasaxckul Hay4Ho-uccriedogamenbckull eemepuHapHbIl uHcmumymy, e. AnMamel,
Pecnybnuka KazaxcmakH.

GuxaHos A.B.* — dokmop eemepuHapHbIX HayK, npogheccop, arnasHbIl Hay4YHbIl compyOHUK omdena
6akmepuonozauu, TOO «Kazaxckuli Hay4YHO-uccriedogamernbCcKuli gemepuHapHbIl UHCmumyms, 2. AfiMamsl,
Pecnybnuka Kazaxcmar.

Bapamosa LL.A. — Gokmop buosioau4ecKux HaykK, npogeccop, anasHbil Hay4YyHbIU compyOHUK omdena
6akmepuonozuu, TOO «Kazaxckuli Hay4YHO-uccriedog8ameribCKUli 6emepuHapHbIl UHCmMumymy, 2. Afimamsi,
Pecnybnuka KazaxcmarH.

KaceHos M.M. — kaHOudam eemepuHapHbIx HayK, npogheccop, eHepanbHbIl dupekmop, TOO «Kazax-
CKUl Hay4Ho-uccnedoeamesibCKUl eemepuHapHbIt uHcmumymy, 2. Animamel, Pecriybniuka Kasaxcman.

B cmambe npusedeHbl pe3yribmambl 9KCepUMeHMOo8, npo8edeHHbIX C UEesbio MOTy4YeHUs Yyecmeu-
mersnbHo20 aHmuzeHa 05151 duasHoCmuKU Kamrumobakmepuo3a KpyrnHo2o po2amozo ckoma 8 npobupoyHol
peakyuu azamomuHayuu. [lposedeHHbIMU uccriedosaHUsIM ycmaHo8/1eHO coomeemcmeue wmamma
Campylobacter fetus fetus B-0115 KasHUBUW k nodsudy Campylobacter fetus subsp. fetus (Cff), doka3aHo,
4Ymo npu munu3ayuu ¢ GuagHOCMUYEeCKUMU MOHOCMeUUUYECKUMU a22IiomuHUpyowuMu ceigopomkamu |,
I, Ill munos umeem nonoxumesibHy peakyur ¢ cbigopomkol Il muna u ompuyamernbHyr peakuyuro €
cbligopomkamu | u lll munos.

Paspaboman criocob rosiydyeHuUsi comamu4yeckoao aHmuzaeHa u3 wmamma Campylobacter fetus fetus
B-0115 KasHWBW, ocHogaHHbIU Ha KursideHuu, roslyYeHHOU opuauHanbHbIM MemolOom bakmepuarbHoU
maccel kamnunobakmeputl, 8 medeHue 60 muH nipu 100°C.

lMpu nocmaHoske npPobupoyHOU peakyuu azaomuHayuu C UCMOob308aHUEM [10/1y4YeHHO20 HaMu
aHmuzeHa, azennromuHayusi comamuyeckux O-aHmuzeHo8 ommeyaemcs 8 bosee HU3KUX mumpax 1o cpasHe-
HUto ¢ UyenbHoknemoyHbimMu OH-aHmueeHamu, Ymo ceudemesnibcmayem O crieyugu4yHOCMU coMamu4ecKux
aHmueeHos 01151 Kax0oz2o nodsuda kamrnurnobakmepuli u nodmeepxGaem rpPUHaleXHOCMb Kyribmyp K momy
unu uHoMy murty.

Ha ocHosaHuu nposedeHHbIx uccriedosaHuli ebideneH wmamm Campylobacter fetus fetus B-0115
Ka3HWBW, xapakmepHbil 051 nodsuda fetus, paspabomaHa mexHo102us1 U320MmMOe8/IeHUsI U3 He2o Yy8cmeu-
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menbHO20 aHMu2eHa U Hay4Ho AoKasaHo, Ymo UCrofb308aHUe 0aHHO20 COMamu4YecKo20 aHmuaeHa Mo3go-
num ocywecmeum Aua2HOCMUKY Kamruno6akmepuo3sa KpynHo20 po2amoao ckoma 6 peakuuu rnpobupoyHol
azaromuHayuu.

Knroyeesie crioea: azenromuHayus, aHmuaeH, duazHoCmuUKa, KaMnunobakmepuos, CbIB0POMKa.

Introduction. Campylobacter spp. are among the leading causative agents of acute intestinal infections
(All) in developed countries, exceeding the incidence of salmonellosis and escherichiosis in some regions. In
one third of cases, they are the cause of “traveler's diarrhea” in residents of economically developed countries
visiting regions with a high degree of circulation of Campylobacter spp. in the population, animals, and the
environment [1, p. 677]. According to the latest WHO estimates, campylobacteriosis (CB) is one of the most
common infectious diseases transmitted via food. CB is reported in all age groups, more often among children
aged 1 to 3-5 years; a relative increase in cases is noted in older children and young adults (compared to other
age groups). The thermophilic C. jejuni and C. coli [2, p. 38], which are characterized by a variety of genetic
determinants that determine the pathogenetic and clinical features of the disease, are of the greatest
importance in human infectious pathology.

In contrast to other bacterial pathogens of All, thermophilic Campylobacter spp. are among the most
difficult microorganisms to culture, as they require special conditions and equipment. In laboratory diagnosis
of CB, the isolation of pure culture of the pathogen from feces samples is a particularly difficult task due to their
massive associated microbial contamination. In this regard, information on the incidence of this infection is
fragmentary and does not give a complete picture of the true extent of the disease [3, p. 687, 4, p. 87]. In recent
years, the use of molecular methods of investigation is considered not as an alternative, but as a mandatory
addition to the regulated schemes of All diagnostics, which allows rapid and effective detection of All
pathogens, including thermophilic Campylobacter spp. At the same time, it does not imply species identification
and determination of sensitivity to antimicrobials.

It is known that most Campylobacter spp. are resistant to the action of bile [5, p. 88] and have the ability
to colonize all parts of the intestine with the development of inflammatory changes, swelling, hyperplasia of
the mucous membrane at the site of introduction and the appearance of erosions [6, p. 1654]. The pathogenic
properties of campylobacteria are largely determined by their mobility, ability to adhesion, invasion and
production of toxins. The flagella of Campylobacter are responsible for their motility and movement along the
epithelium [7, p. 2, 8, p. 1734]. Adhesion and penetration of enterocytes contributes to the destruction of the
intestinal mucosa, a pronounced inflammatory response and the development of hemorrhagic colitis [9, p.
2726]. Severe forms of CB are associated with the production of thermostable and/or thermolabile enterotoxins
and/or endotoxin (cell wall lipopolysaccharide), which affect the absorption of fluid and electrolytes,
determining the development of diarrhea [10, p. 170].

Campylobacter fetus comprises three subspecies. Two of them, Campylobacter fetus subsp. fetus (Cff)
and Campylobacter fetus subsp. venerealis (Cfv), are highly relevant veterinary pathogens commonly
associated with mammals. A third species, Campylobacter fetus subsp. testudium (Cft), is mainly associated
with reptiles and shows clear genetic divergence with C. fetus subspecies associated with ruminants.

Campylobacter fetus subsp. venerealis (Cfv) is the causative agent of bovine genital campylobacteriosis
(BGC), also known as bovine venereal campylobacteriosis, which is an internationally traded disease listed by
the World Organization for Animal Health (WOAH).

Often clinically silent bovines are a reservoir for the spread of infection. Cows become infected during
natural service or after artificial insemination with infected semen. Bulls can become infected by servicing an
infected cow, and transmission can occur between bulls during mating. Vertical transmission has not been
reported. Infections (BGC) in cows usually clear up on their own, and most cows regain fertility within 5 months
after the infection is removed from the uterus. Bulls may be lifelong carriers of the pathogen.

In contrast to other causative agents of acute intestinal infections (All) of bacterial nature, thermophilic
Campylobacter spp. are among the most difficult microorganisms to culture, as they require special conditions
and equipment. In the laboratory diagnosis of campylobacteriosis is a particularly difficult task is the isolation
of pure culture of the pathogen from samples of feces and other objects due to their massive associated
microbial contamination.

In this regard, obtaining antigen from Campylobacter fetus fetus for diagnosis of bovine campylo-
bacteriosis in agglutination reaction, used for diagnosis of this disease, is of great scientific and important
practical importance.

The research purpose is to obtain a sensitive antigen for the diagnosis of bovine campylobacteriosis
in vitro agglutination reaction.

Objectives:

1.To obtain antigen for diagnosis of bovine campylobacteriosis in agglutination reaction.

2. Staging of in vitro agglutination reaction using the somatic antigen obtained.

Materials and methods. Scientific research on obtaining campylobacteriosis antigen was carried out
in the Kazakh Research Veterinary Institute (KazNIVI).
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The strain Campylobacter fetus fetus B-0115 of KazNIVI, which is deposited in the collection for the
study of the gene pool of microorganisms of KazNIVI, was used as starting material.

To identify the strain, we used traditional routine tests based on the determination of key phenotypic
features: cell morphology and Gram staining, cytochrome oxidase and catalase production, hydrolysis of
sodium hippurate and indoxyl acetate, as well as MALDI-TOF mass spectrometry (“Bruker Daltonik MALDI
Biotyper”).

The nutrient medium for bacteriologic mass production during antigen production to produce campy-
lobacteriosis agglutinating monospecific serum was 0.15% semi-liquid liver agar (SLA) with the addition of
10% enzymatic hydrolysine. To prepare the nutrient medium, 1 part of meat water, 1 part of liver broth, 2 parts
of distilled water were used, 1% peptone, 0.5% sodium chloride and 0.15% agar were added, then 10%
enzymatic hydrolysine was added, the concentration of hydrogen ions should be 7.0-7.2. Autoclaved at 1 atm
for 30 min.

The agglutination reaction was performed according to the generally accepted method using factory-
made monospecific agglutinating campylobacteriosis sera of types I, Il and Ill and somatic O and -OH-antigens
(somatic and whole-cell campylobacteriosis antigens) in triplicate [11, p. 81].

Results.

Identification of the strain. The conducted studies have established the conformity of Campylobacter
fetus fetus strain B-0115 KazNIVI to Campylobacter fetus subsp. fetus (Cff) subspecies, proved that when
typing with diagnostic monospecific agglutinating sera of I, Il, lll types has a positive reaction with serum type
Il and negative reaction with sera types | and Il

Preparation of a sensitive antigen for diagnosis of bovine campylobacteriosis in vitro agglutination
reaction and determination of its sensitivity. Somatic antigen was obtained by using bacterial culture of
Campylobacter fetus fetus strain B-0115 KazNIVI, which was grown in test tubes on 0.15% semi-liquid meat-
peptone liver agar (SLMPLA) with the addition of 10% enzymatic hydrolysine, in the thermostat at 370C in
exicators under microaerophilic conditions for 2 days, then in order to accumulate bacterial mass the grown
culture was transferred into vials with 0.15% semi-liquid meat-peptone liver agar (SLMPLA) with addition of
10% enzymatic hydrolysine, after two days of cultivation were checked for pure growth and dispersed into
Tartakovsky flasks with 2.5-3.0% meat-peptone liver agar, after 2-3 days of cultivation the pure growth of the
culture was washed off with sterile physiological solution, then the bacterial mass was boiled for 60 min at
100°C and washed twice on centrifuge at 3000 rpm, suspended in 0.9% sterile physiological solution to 1 billion
concentration according to the optical turbidity standard and used for agglutination reaction. Campylobacterio-
sis antigens of types I, Il, Il were obtained, agglutination reaction using the above antigens was performed
according to the generally accepted methodology in tubes in the volume of 1.0 cms3.

6 rows (2 rows of each serum) of serial dilutions of factory-made monospecific agglutinating
campylobacteriosis sera of I, Il, lll types in 3% sodium chloride solution were prepared: 1:50; 1:100; 1:200;
1:400; 1:800; 1:1600; 1:3200; 1:6400. Then 0.5 cm? of somatic O-antigens under study were added to the first
three rows of sera, and the common whole-cell OH-antigen was added to the remaining tubes for comparison
and placed in the thermostat for 16-18 hours; 3-4 hours after removal from the thermostat the reaction results
were taken into account. Normal rabbit serum with factory whole-cell antigen type 1 served as reaction controls,
in addition, control for self-agglutination of antigens was carried out.

In this case, the results of the reaction were recognized as specific, if there was no agglutination in the
control tubes. The serum dilution, where agglutination was observed not lower than two crosses, was
considered as the limit titer.

The results of the whole-cell and somatic antigen assays are presented in Table 1.

Table 1 — Agglutination reaction results

Ne

S/Ag

Fetus WC

Fetus S

Venerealis (control) WC

3200

3200

1600

1
2
3
4

Normal rabbit

Note: S-serum, Ag-antigen, whole-cell, S-somatic.
Table 1 shows that agglutination of somatic O-antigens is observed in lower titers compared to whole-

cell OH-antigens, which indicates the specificity of somatic antigens for each subspecies of Campylobacter
and confirms the belonging of cultures to one or another type.
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The influence of storage time on biological properties of campylobacteriosis antigens and monospecific
agglutinating sera of types |, II, Ill at 2-5 °C was studied in laboratory conditions and their production tests
were carried out.

According to the results of agglutination reaction, 12 months after manufacture in laboratory conditions
antigens remained specific and active. Control for self-agglutination of antigens in all experiments gave a
negative result.

Thus, on the basis of the conducted researches the strain Campylobacter fetus fetus B-0115 of KazNIVI,
characteristic for subspecies fetus, the technology of production of sensitive antigen from it is developed and
it is scientifically proved that the use of this somatic antigen will allow to carry out diagnostics of
campylobacteriosis of cattle in test tube agglutination reaction.

Discussion. The problem of campylobacteriosis (CB) has been widely covered in domestic and foreign
literature in the last 10-20 years. The interest in this topic is probably due to a number of reasons. From the
microbiological point of view, the causative agent of CB was discovered relatively recently and is an actively
studied microorganism. At the same time, the responsibility of the microbe for the development of diseases in
domestic animals and birds puts it in the category of problems of veterinary pathology. In medical terms, CB,
taking into account modern epidemiologic studies, is classified in the group of the most common bacterial
intestinal infections in children of different age groups, as it causes from 5 to 44.9% of all cases of disease.

Unfortunately, despite the wide geographic distribution and intensive circulation of CB among humans
and animals, practicing physicians do not often diagnose this disease. This is due to the fact that laboratory
diagnosis of this infection requires special modified media and conditions for cultivation; the instability of the
pathogen in the environment makes it difficult to perform even such simple methods as bacterioscopy of native
smears. However, in the classical course of the disease, generalized forms are extremely rare. This may be
one of the reasons for misdiagnosis, due to which the patient does not receive appropriate etiotropic therapy.

Campylobacter fetus includes three subspecies. Two of them, Campylobacter fetus subsp. fetus (Cff)
and Campylobacter fetus subsp. venerealis (Cfv), are highly relevant veterinary pathogens usually associated
with mammals. A third species, Campylobacter fetus subsp. testudium (Cft), is mainly associated with reptiles
and shows clear genetic divergence with C. other causative agents of acute intestinal infections (All) of
bacterial nature, thermophilic Campylobacter spp. are among the most difficult microorganisms to culture, as
they require special conditions and equipment. In the laboratory diagnosis of campylobacteriosis is a
particularly difficult task is the isolation of pure culture of the pathogen from samples of feces and other objects
due to their massive associated microbial contamination. In this regard, the isolation of field isolate, study of
all its properties, identification and obtaining a sensitive somatic antigen for use of in vitro agglutination reaction
is an urgent task.

By the conducted researches it was established that the Campylobacter fetus fetus strain B-0115 of
KazNlIVI, isolated by us from the aborted fetus of a sheep belonging to “Baiganinsky” farm of Aktobe region,
corresponds to Campylobacter fetus subsp. fetus (Cff), it was proved that at typing with diagnostic
monospecific agglutinating agglutinating sera of types I, Il, lll it has positive reaction with serum of type Il and
negative reaction with sera of types | and Ill.

Earlier, a method for obtaining whole-cell antigen for agglutination reaction in the diagnosis of animal
campylobacteriosis was developed, consisting of growing campylobacteria on semi-liquid nutrient medium,
washing with 0.3% formalized physiological solution, washing and suspending campylobacteria in 3%
formalized physiological solution [12, p. 17]. The disadvantage of this method was the presence of a multitude
of thermolabile antigens in Campylobacter and, consequently, the impossibility of intertype clear differentiation
using whole-cell typing.

Taking into account this fact, we have developed a method of obtaining somatic antigen from Campylo-
bacter fetus fetus strain B-0115 of KazNIVI, based on boiling of Campylobacter bacterial mass obtained by the
original method for 60 min at 100°C.

In vitro agglutination reaction using the antigen obtained by us, agglutination of somatic O-antigens is
observed in lower titers compared to whole-cell OH-antigens, which indicates the specificity of somatic
antigens for each subspecies of Campylobacter and confirms the belonging of cultures to one or another type.

The influence of storage time on the biological properties of Campylobacteriosis antigens and mono-
specific agglutinating sera of types I, Il, lll was studied in laboratory conditions and their production tests were
carried out. According to the results of the agglutination reaction, the antigens remained specific and active 12
months after manufacture under laboratory conditions. The control for self-agglutination of antigens in all
experiments gave a negative result.

Thus, on the basis of conducted researches the strain Campylobacter fetus fetus B-0115 of KazNIVI,
characteristic for subspecies fetus, the technology of manufacturing of sensitive antigen from it is developed
and it is scientifically proved that the use of this somatic antigen will allow to carry out diagnostics of
campylobacteriosis of cattle in test tube agglutination reaction.

Conclusion. Despite the fact that a large number of scientific works are devoted to campylobacteriosis
pathology, there is still no domestic test for rapid and reliable diagnosis of campylobacteriosis of farm animals.
By the conducted researches it has been established that Campylobacter fetus fetus strain B-0115 of KazNIVI,
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isolated from aborted fetus of sheep belonging to PC “Baiganinsky” of Aktobe region, corresponds to Campy-
lobacter fetus subsp. fetus (Cff), it was proved that when typing with diagnostic monospecific agglutinating
sera of types |, Il, Il it has a positive reaction with serum of type Il and negative reaction with sera of types |
and lll. The method of obtaining somatic antigen from Campylobacter fetus fetus strain B-0115 KazNIVI was
developed, based on boiling of Campylobacter bacterial mass obtained by the original method for 60 min at
100°C.

In vitro agglutination reaction using the antigen obtained by us, agglutination of somatic O-antigens is
observed in lower titers compared to whole-cell OH-antigens, which indicates the specificity of somatic
antigens for each subspecies of Campylobacter and confirms the belonging of cultures to one or another type.

On the basis of the conducted researches the strain Campylobacter fetus fetus B-0115 of KazNIVI,
characteristic for subspecies fetus, is allocated, the technology of manufacturing of sensitive antigen from it is
developed and it is scientifically proved that the use of the given somatic antigen will allow to carry out
diagnostics of campylobacteriosis of cattle in test tube agglutination reaction.
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OPrAHOJNENTUYECKUE N ®U3UKO-XUMNYHECKUE NOKASATEJIN MACA KO3 B YCINTOBUAX
BbIBLUEFO CEMUMNANATUHCKOIO UCMbITATENIbHOIO AAEPHOIO NMNOJIMTOHA

Cepukosa A.T.* — kaHOUOam eemepuHapHbIX HayK, accoyuuposaHHbIl rnpogheccop kaghedpsbl «Beme-
puHapusi», HAO «YHueepcumem umeHu Lllakapuma eopoda Cemeli», 2. Cemel, Pecriybnuka Kazaxcman.

[rocembaes C.T. — Ookmop eemepuHapHbiX Hayk, npogeccop, HAO «YHusepcumem uMeHU
Lllakapuma 2opoda Cemeli», e. Cemell, Pecnybnuka Kazaxcmar.

CynetmeHos LL.K. — PhD, Pykosodumernb «AepomexHonapk», HAO « YHueepcumem umeHu LLlakapuma
eopoda Cemeli», 2. Cemel, Pecniybnuka Kazaxcmar.

HypxxymaHosa >K.M. — kaHOudam eemepuHapHbix Hayk, HAO «YHusepcumem umeHu Llllakapuma
e2opoda Cemell», e.Cemeli, Pecriybnuka KazaxcmaH.

AkmyarnbHocmb uccriedogaHusi 0bycriosrieHa HeEObXO0O0UMOCMbK OUEHKU Kadecmea Msica KO3,
8blpaUEHHbIX 8 30HaX C PasflUYHbIM yposHeM paduauuoHHO20 puckKa, rpusezawux Kk boiewemy Cemuna-
JlamuHCKOMY UcrbimamesibHoOMy s10epHOMY ronuaoHy. BrnusiHue paduayuu Ha npodykmal XXueomHoeodcmea
ocmaemcsi eaxkHou npobremol npodoeosiscmeeHHOU 6e3onacHocmu U 300p08bs HacesneHus. Llenis pabombi
— U3y4eHuUe U3UYECKUX, XUMUYECKUX U OpeaHONIENMUYECKUX XapakKmepucmuK KO3/siImUHbl U3 peauoHo8 C
pasHbIM yposHeM paduayuoHHO20 3az2psi3HeHUsi u pa3pabomka pekomeHdauyul Mo obecriedeHur ee
6es3onacHocmu. [ns docmuxxeHus uesnu npogedeHbl opaaHonenmuyeckue, (husuko-xumudeckue u Mukpobuo-
Jloeuyeckue uccredosaHusi npob msica, omobpaHHble 8 KOHMPOJbHbLIX rMyHKmax. Mcronb3oeaHs!l mMemoob!
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aHanu3a pH, peakuyuu Ha nepokcudasy, ammuak, opmanbOeaud, 6akmepuOCKONUU, a makxe U3y4yeH
xumudeckuli cocmas msica (6erokK, Xxup, enaeaa, 3ona). Pesynbmamsi nokasanu yxyOweHue kayecmea msica
8 30Hax MoebILEHHO20 paduayloHHO20 pucka: yeenudeHue pH, cHuxeHue codepxxaHusi 6enka, pocm
ypoeHeli efiazu U xupa, yxyoweHue op2aHonenmu4yecKux xapakmepucmuk. HayyHasi HosusHa uccriedogaHusi
3aKnoyaemcsi 8 KOMIJIeKCHOM aHasuse paduauuoHHo20 8o3delicmeusi Ha Msico Ko3. [pakmuyeckasi 3Hayu-
Mocmb — 6 paspabomke pekomeHOauull Mo KOHMPO Kayecmea npoldyKuuu xueomHoeoocmea U
yny4dweHuro cmarHdapmos paduayuoHHol 6e3onacHocmu 8 nuuieeoll NPOMbILWLIEHHOCMU U 8emepuHapuu.

Knroyeeble croea: padualyuoHHbIlU PUCK, KO3MsIMuHa, opeaHonenmuyeckue ceolicmea, (bu3UKo-
Xxumudeckue nokaszamernu, 6esonacHocme rnpodyKkmos.

B¥PbIHFbl CEMEN AOPOJIbIK CbIHAK MONMUIOHbI XXAFAAUBIHOAFbI ELLKI ETIHIH
OPrAHOJNENTUKATNDBIK XXOHE ®PU3UKO-XUMUATIbIK KOPCETKILLUTEPI

Cepukosa A.T.* — semepuHapusi fbliibiMOapbIHbiH KaHOudambl, «BemepuHapus» kagedpacbiHbIH
KaybiMAacmabipbiniFaH pogheccopsl, « Cemeli KanacbiHblH LLlokapim ambiHOarbl yHUsepcumemi» KeAK, Cemeli
K., KazakcmaH Pecnybnukacsl.

Locembaes C.T. — semepuHapusi fblibiMOapbIHbIH OOKMoOpkI, npogeccop, «Cemel KanacbiHbIH
LLlekapim ambiHOarel yHusepcumemi» KeAK, Cemeli K., KazakcmaH Pecrnybnukaceil.

CynetmeHos LK. — PhD, «AepomexHornapk» xemekuwici, «Cemel KanacblHbiH LLlakapim ambiHOarbi
yHusepcumemi» KeAK, Cemel K., KazakcmaH Pecnybriukachbl.

HypxymaHoea X.M. — eemepuHapusi fblnibiMOapbiHbiH kaHOudamel, «Cemel KanacbkiHbiH LLlekepim
ambiHOarbl yHusepcumemi» KeAK, Cemeli K., KasakcmaH Pecrnybnukacei.

3epmmeydiy e3ekminiei spmypni paduayusinbsik Kayin 0eHeeli 6ap ativakmapda ecipineeH ewki emiHiH
carnacbiH baranaydbiH KaxemminieimeH 6alinaHbicmbl. byn atimakmap 6ypbiHFsi Cemeli SOpObIK CbIHaK
ronuaoHbIHa ipeenec opHanackaH. PaduayusiHblH Man wapyalwbiibifbl ©HIMOepiHe ocepi asbiK-myrik
Kayincizdiai MeH xarnbiK OeHcaynblifbl YWiH MaHbI30bl Macesne 60k Kanbin omsip. 3epmmeydiH Makcams! —
paduauyusneik nacmaHy OeHeeli spmypii eHiprnepdeH asnblHFaH eWkKi emiHiH ¢pu3uKarbIK, XUMUSIIbIK XoHe
opaaHosienmukarblK KacuemmepiH 3epmmey XoHe OHbIH KayinciddieiH kamMmamachkl3 emy 6olbiHWa yCbl-
Hbicmap a3ipney. Ocbl MaKkcamka xemy ywiH 6akbinay nyHkmmepiHOe albiHFaH em CbiHamarnapbiHa opaaHo-
nenmukarblK, hu3UKa-XUMUSITIbIK XOHEe MUKPOBUOIoausbIK 3epmmeyriep Xypeisindi. Emmiy pH deHeelii,
rnepokcudasa peakyusicbl, ammuak, c¢hopmanbdeaud menuwepi, bakmepuockonus adicmepi KondaHbiobl,
coHOali-aK XUMUSINbIK KypaMbl (aKybi3, Mad, bliFas, Kyi) aHbikmarnobl. 3epmmey Homuxesepi xofapbl padua-
yusnbiK Kayin atimakmapbiHOa em carnacbkiHbIH HauwapriaraHbiH Kkepcemmi: pH OeHeeliHiH Xofapbinaybl,
aKybl3 MeJIUEpPIHIH memeHOeyi, biiiFasi MeH MallbliH apmybl, OpaaHOoenmuKasnblK KacuemmepiHiH
HawapJsaybl aHbiIkmasnobi. 3epmmeydiH FbIfIbIMU XXaHarbifbl — paduayusisbiK ocepliH ewki emiHe KeweHOi
manday xypeisyiHoe. NpakmukarbiK MaHbI30blIblFbl — Marl Wapyalwblrblfbl 6HIMOEpiHiH canacbiH bakblnay
bolibIHWa ycbiHbicmap a3iprey xoHe mamak eHepKacibi meH eemepuHapusidarbl paduayusinblK Kayincizoik
cmaHOapmmaphbiH xXemindipy.

TyliiHdi ce30ep: paduayussbik Kayin, ewki emi, opeaHonenmukarsnblk Kacuemmep, (husuka-xumMusisibiK
Kepcemkiuimep, asblK-myiiK Kayircisoiei.

ORGANOLEPTIC AND PHYSICOCHEMICAL CHARACTERISTICS OF GOAT MEAT
IN THE SETTING OF THE FORMER SEMIPALATINSK NUCLEAR TEST SITE

Serikova A.T.*— Candidate of Veterinary Sciences, Associate Professor of the Department of veterinary,
Semey Shakarim University NJSC, Semey, Republic of Kazakhstan.

Dyussembaev S.T. — Doctor of Veterinary Sciences, Professor, Semey Shakarim University of NJSC,
Semey, Republic of Kazakhstan.

Suleimenov Sh.K. — PhD, Head of Agrotechnopark, Shakarim University of Semey NJSC, Semey,
Republic of Kazakhstan.

Nurzhumanova Zh.M. — Candidate of Veterinary Sciences, Shakarim University of Semey NJSC,
Semey, Republic of Kazakhstan.

The relevance of this study is determined by the need to assess the quality of goat meat produced in
areas with varying levels of radiation risk, adjacent to the former Semipalatinsk Nuclear Test Site. The impact
of radiation on livestock products remains a significant issue for food safety and public health. The aim of this
study is to analyze the physical, chemical, and organoleptic characteristics of goat meat from regions with
different levels of radiation contamination and to develop recommendations for ensuring its safety. To achieve
this goal, organoleptic, physicochemical, and microbiological studies were conducted on meat samples
collected from control points. Methods such as pH analysis, peroxidase reaction, ammonia and formaldehyde
detection, bacterioscopy, as well as the determination of the chemical composition of meat (protein, fat,
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moisture, ash) were used. The results indicated a deterioration in meat quality in high-radiation-risk areas,
including an increase in pH, a decrease in protein content, higher moisture and fat levels, and worsening
organoleptic characteristics. The scientific novelty of this research lies in the comprehensive analysis of
radiation exposure on goat meat. The practical significance is in the development of recommendations for
livestock product quality control and the improvement of radiation safety standards in the food industry and
veterinary practices.

Key words: radiation risk, goat meat, organoleptic properties, physicochemical indicators, food safety.

BeegeHue. bbiBluimMin CemMunanaTtvHCKMA UCMbITATEMNbHbIA MOMWUIOH ABASNCA OAHUMM U3 KPYMHEWLLMX
NMOMUIOHOB ANl UCMbITAHUIN AAEepHOro opyxus B Mupe. bonee yem 40-neTHaa gearenbHocTb Cemunana-
TMHCKOMO NMOSIMroHa — 3TO OAUH M3 3TanoB B UCTOPUM FOHKM BOOpPYxeHus ObiBliero Cosetckoro Coto3sa [1, c.
1, 2, ¢. 200]. Hay4HbIn UHTEpPEC BbI3bIBAET OLEHKA BUSHUSA PaguoaKkTUBHONO 3arpsi3HeHUst Ha opraHonen-
TUYeckne, PU3NKO-XMMUYECKME XapaKTEPUCTUKN U YPOBEHb paanaLnm NpoayKToB XMBOTHOBOACTBA, TaKMX Kak
MOJIOKO M MSICO, MPOU3BOANMbBIE HA TEPPUTOPUSIX, NPUNEratoLLmMX K ObIBLLEMY MOMUIOHY. ATU NCCNeaoBaHUS
MO3BOJISAKOT HE TONIbKO OLEHUTb TEKYLLMI YPOBEHDb 3arpsi3HeHus1, HO U paspaboTaTb pekomMmeHgauumn no MMHKU-
MU3aL M1 PUCKOB Ansi HaceneHus n obecneyeHnto 6esonacHocTy npoaykumm [3, c. 1329, 4, c. 153].

BBeaeHne HOBbIX METOOOB aHanu3a, OCHOBAHHbLIX HA COBPEMEHHbIX TEXHOSOIMUSIX, ABMNSETCS BaXXHbIM
3Tanom B M3yYEHUWN BNUSHUSA PagUOHYKNNAOB HA KAa4eCTBO NMPOAYKTOB XXMBOTHOBOACTBA. OTO cnocobeTByeT
Gonee NOMHOMY MOHUMaHWIO MPOLECCOB MUrpaLMn PaguoHYKNMAOB B 9KOCUCTEMAxX pernoHa u nossonser
paspaboTtaTb adhpekTuBHbLIE MEPBI MO 3alnTe 340POBbs HaceneHus [5, ¢. 217, 6, ¢. 153].

CerogHsi Ha TeppuTopun ObiBero CemmnanaTtuHCKOro ucnbiTatensHoro nonuroHa (CUIM) nocTtosHHO
U BPEMEHHO NPOXMBAKOT NOAN, KOTOPbLIE B OCHOBHOM 3aHMMAaKTCS XXMBOTHOBOACTBOM. [1poayKThl XKMBOTHO-
BOACTBA, ABMSASICb OCHOBHLIMM KOMMOHEHTAMUN paunoHa YenoBeka, Cny>aT BaXXHbIM UCTOYHMKOM MOCTYyNse-
HUS paguoHyknuaoB B opraHuaMm. Hayudbin komuteT OOH no BO3ZEWCTBMIO aTOMHOW paguauum nog-
TBEpPXOaeT 3TOT haKT, OCHOBbLIBAACh HA AaHHbIX O MUrpauumn paguoHyKnnaoB, obpasyolmxcsa B pesynbraTe
siAepHbIX ucneltanun [7, ¢. 177, 8, c. 25, 9, c. 9].

MyileBble BMeLWATENbCTBA B YNpaBlieHNE XBaYHbIMU XUBOTHLIMU SBMAKOTCH BaXHbIM LLIArOM Ha nyTu
K [AOCTMXKEHWMIO BbICOKOKAYECTBEHHbBIX MSACHBLIX U MOJIOYHbIX MPOAYKTOB AN AUBEPCUDULMPOBAHHbBIX N KOHKY-
PEHTOCMOCOOHBLIX MUPOBLIX PbIHKOB. I3MeHeHUs coaepkaHus xupa, NPogUNS XUPHbIX KUCNOT U CBA3AHHbIX
C HUMWN CEHCOpPHbIX CBOWCTB Msica U MOSOKa NpUBNEKM 6onblloe BHUMaHWe; OHWU AOCTUraloTCs C MOMOLLbIO
ynpaBneHnsa cucteMamn KOpMreHUs 1 NUTaHUSa pPaLnoHOB XBa4vHbIX XUBOTHbIX [10, ¢. 7]. Ko3oBoacTBO Kak
MSICHOEe HanpaBfieHMe Ha4vano pasBuBaTbCs OTHOCUTENbHO HepdasHO [11, ¢. 51]. Maco n MsacHble usgenua
OCTaKTCsl HE3aMEHNMbIM MCTOYHUKOM OENKOB, XXMPOB, BATAMWHOB 1 MMHEPANIOB, HEOOX0AUMbIX 4SS NoAdep-
XaHust xxun3HegeaTenoHocTu. o gaHHbiM 2018 roga, us obLer Mmaccbl Msica, JOCTYMHOro Anis ynoTpebnexHuns
B nuLLy, 23% NpMXoauIiocb Ha MSICO XBaYHbIX XXMBOTHbIX, 34% — Ha MsACO NTuLbl, 32% — Ha MSICO CBUHEN, 2%
— Ha gpyrve Bugpl msca u 9% — Ha cybnpoaykTbl v xupbl [12, ¢. 2]. [Npu 3TOM KO3be MSICO, HECMOTPS Ha Manyo
Jonio B obLem o6beme, obnagaeT BbICOKON NULLEBOW LIeHHOCTbLI. OHO cuMTaeTcs ANeTUYeCKUM, HU3KoKarno-
PUAHBIM NPOAYKTOM, NMOTOMY Kak NPakTUYECKN HE UMEET XMPOB B cBOoeM cocTaBe. OHO COOepXUT HaMHOro
MeHbLLEe BPeAHOro XonecTepuHa, Yem B Apyrux BUaax mMsica U COOEePXUT LOBOSNbHO MHOro 6enka. KosnatuHa
HacblLLeHa MOoMe3HbIMM aMUHOKUCNIOTaMu U MUHEepanamn, COOEPXUT B CBOEM COCTaBe M HEHaCbILEHHble
XUpHble kncnotbl [13, c. 306].

Moutn 90% rpaxgaH KasaxcTtaHa 3Hanu, 4To ux 300opoBLE NOCTPagano OT paaMoakTMBHOIro Matepuana
C siaepHoro nonuroHa, u 6onee 50% rpaxagaH nNo-npexxHemy NOATBepXaartT 6e30NacHOCTb MPOAYKTOB NUTa-
HWNS1 B OTHOLLIEHMM PagnoaKTMBHbBIX MaTepranoB Npy NOKynke NpoAayKToB NuTaHus. OgHako rpaxagaHe, NpoXu-
BaloLMe B HENOCPEACTBEHHOM ONMN30CTN OT SAEPHOrO NOMUIOHA, HE MPUHUMAaNM KOHTPMEP NPOTUB BHYTPEH-
Hero obIly4eHns U3-3a CHUXKEHUS cTpaxa neped paguMoaKkTUBHOCTbIO HECMOTPS Ha TO, YTO BO3depXXnBasnuch
OT MOKYNKM NPOAYKTOB NUTaHus B6Nun3n sgepHoro nonuroHa [14, c. 991]. PagnoaktuBHble BellecTBa, nonagas
B NPOAYKTbl MUTaHWS,, OKa3blBalOT HEraTMBHOE BIIMSIHUE Ha WX OpraHonenTudeckMe u BGuoxmmudeckmne
XapakTePUCTUKN, YTO NPUBOAUT K CHWXKEHUIO MX KadyeCTBa U MULLEBOW LIEHHOCTU. YNoTpebreHue Takon
NPOAYKLMN MOXET CTaTb NPUYMHON pasnuyHbIX 3aboneBaHnii y YenoBeka.

AnepHble ucnbiTaHusa Ha CemunanaTtMHCKOM MOSIMIOHE MNPUBENUN K 3HAYUTENbHOMY 3arpsi3HEHWUHO
Tepputopumn paguonyknugamm (137Cs, 90Sr, 239Pu, 241Am, 154Eu), ocobeHHo B 30He kpaTepoB Tenbkem-1
n Tenbkem-2 [15, c. 55]. AHanornyHble NpoGremMbl XapaKkTepHbl 1 Ans TeppuTopMin BbIBLLMX SAEPHbIX NONNUro-
HOB, i€ HAaKOMJIEHHbIE TOKCMYHbIE BELLECTBA (TsXKernble MeTansbl, paguoHyKnuabl U Ap.) MOryT MUrpupoBaTh
B 9KOCUCTEMBbI, BKINOYas CENbCKOXO3ANCTBEHHbIE Yroabs. Hanpumep, nuccneposaHus kutarvickux CISWL-nonu-
rOHOB MoKasarnu, 4To gaxe yYepe3 20 neT nocne 3akpbiTUSA KOHLUEHTpauuy BpeaHbix BewecTs (Pb, u1aHugbl)
B FPYHTOBbLIX BOAAX M MOYBE MPOLOJSIKAKT MpEeBbIWAaTh AOMYCTUMbIE YPOBHU, CO3[aBasi KaHLEpPOreHHble U
HekaHUeporeHHble pUckn ans 3aopoBbs [16, ¢. 1]. 3To noaTBepxaaeT HeobXOAMMOCTb LONrOCPOYHOro
MOHWUTOPWHIa U adanTUBHbIX MEP CHMKEHUSI TOKCUYECKOW Harpysku, 0COOEHHO B 30HaX, UCMOMb3yeMbIX OIS
XMBOTHOBOZACTBA M NPON3BOACTBA NMULLIEBON NPOAYKLUN.
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Llenb n 3agauu. Llenbio nccnefoBaHns ABNSETCH OLEHKa BIUSHUS pafMalMOHHOMO 3arpa3HeHus Ha
PUNKO-XUMUYECKMNE 1 OpraHoNenTUYecKkue XxapakTepucTku Msca KO3, BblpallleHHbIX Ha TeppUToOpUsX C pas-
NNYHBIM YPOBHEM pPaaMaLMOHHOIO pucka, npunerawwmx kK ObiBwemy CemunanaTUHCKOMY SOepHOMY
MOSUIOHY.

[ns gocTkeHnst aTon Lenum 6bInm NocTaBneHbl criegyowme 3agaydm: oTbop npob Msca u3 KOHTPOMbHbIX
MyHKTOB B 30HaX paaunaLMOHHOIo p1cka, NpoBegeHne opraHonenTn4eckoro, BMOXMMMYecKoro 1 MMKpobuono-
rMYECKOro aHanus3oB, a TakkKe cucTemMaTu3auusa OaHHbIX O BIWSIHUM paguauMy Ha KayecTBO NpoayKuumu
XMBOTHOBOACTBA ANS pa3paboTku pekoMeHaaumi no obecneyeHnto ee 6esonacHocTu.

MaTtepuansi U meToabl. ViccneaosaHue npoBoANNOCH B UCMbITATENbHON perMoHansHon nabopatopum
NHXEeHepHOro npocuns «HayyHbIA LEHTP PagMO3KONOrM4ecknx nccnegoBaHuny» 1 B nabopatopum kadenpbl
«BetepuHapun» HAO YHuBepcuteta umenn Lllakapuma ropoga Cemen, a Takke B CEMbCKUX HACENEHHbIX
nyHktax Capxan, KanHap, Arkap, HoBonokpoBka u Kapkapansl, a Takke BbinonHsanock B 3A0 «Kasaxckas
Akagemus nutanmsa» TOO «HyTputecT».

Onsi nsyyeHnst GBUOXMMNYECKOTO COCTaBa KO3bEero Msica Ha Tepputopusix, npuneratowmx kK CUAN, 6eino
OpPraHM30BaHO NATb CTaLUMOHAPHbIX KOHTPOMbHBLIX MYHKTOB, C KOTOPbIX OCcyLLecTBNAncs otéop npoo:

1) Ceno Capxan — pacnonoxeHo B 150 km ot Cemes u B 25 km oT 6biBwero CUAT, oTHocutcs K 30He
Ype3BblYaHOTO pagnaLMOHHOIO pucka.

2) Ceno KanHap — Haxogutcs B 275 km oT Cemesa n B 70 kM oT GbiBliero CUAM, Bxoaut B 30HY
MaKCMMarnbHOro paanMaLnoHHOro pucka.

3) Ceno Akxap (MaBnogapckas obnacte) — yganeHo Ha 250 km oT Cemes u Ha 80 km OT GbiBLLErO
CUAMN, Tarke OTHOCUTCH K 30HE MaKCMMarnbHOro paanMaLnoHHOIo pucka.

4) Ceno HoeonokpoBka (bopoaynuxmHckun panoH) — pacnonoxeHo B 35 km ot Cemesi n B 165 km oT
6biBwero CUAM, knaccmduumpyeTcs kak 30Ha NOBbILLEHHOTO paanMaLoHHOIO pycka.

5) Ceno Kapkapanbl — Haxogutca B 475 km oT Cemest, B 120 km o1 6eiBwero CUANM m B 250 kv ot
KaparaHgbl, OTHOCUTCS K 30HE MMHMMAarbHOIO paanaLmMoHHOIo pucka.

OpraHonenTnyeckue N MU3NKO-XMMUYECKNE MccnenoBaHns npob msca nposoaunu cornacHo FOCT
7269-79 «Msico. MeToabl oTOopa 06pa3LoB 1 opraHonenTU4eckMe MeToabl onpeaeneHuns ceexectun», FTOCT
23392-78 «Msco. MeTogbl XMMWYECKOro M MUKpobGMorormyeckoro aHanusa ceexectu», FTOCT 9959-91
MpoaykThl MsicHble. ObLme ycnoBms NpOBEAEHUS OPraHONenTUYECKON OLIEHKN.

Mpu Bapke OynboHa ero KA4eCTBO OLLEHMBANM MO TAaKUM XapaKTepUCcTUKam, Kak Npo3padHoCTb, apomat
n Hanu4me Nnbo OTCYTCTBME XMPOBbLIX Kanernb Ha NOBEPXHOCTW.

OpraHonenTuyecknn aHanua BKoYan OLUeHKy BHELLHEro B1aa, UBeTa, BKyca, apoMaTa, KOHCUCTEHLUN
1 Apyrvx nokasaTtenen ¢ UCnonb30BaHNEM OPraHOB YyBCTB.

CeexecTb Msica onpeensinv 6UoXMMmNYecKnMyn MeTogamu, BKIOYasi:

1) GakTepuonormuyeckoe nccregoBaHne (6akTepruocKonuio);

2) onpegeneHue pH MACHOro 3KCTpakTa;

3) peakuuio Ha aMmmuac;

4) peakuuto Ha nepokcuaasy;

5) peakuusa ¢ CuSO4.

MemodbiI 6akmepuonoesudeckoao aHanu3a

O6pasey, Maca pasmepoM 3x5x6 cM Norpy>kanuv B JeHaTypupoBaHHbIA CAMPT, 3aTeM cpasy M3Bnekanm
n obxuranu. JaHHyto npoueaypy nostopsanu 2—3 pasa. [locne atoro u3 rnybuHbl obpaboTtaHHoro obpasua
CTEepWIbHO Bbipe3anu HeOOMbLLON Kyco4yek (pa3mepoM ¢ dhaconb), NpuUKagbiBanu ero Cpes3aHHoW CTOPOHON
K NpeaAMEeTHOMY CTEKIy U BbINOMHANM Tpy oTnevatka (KnsaTy-npenapaT) Ha ABYX NpeaMeTHbIX CTeKnax.

MpenapaTbl BbiCylIMBaNuM Ha Bo3adyxe, ukcupoBanu, okpawwmsanu no 'pamy u mnccnegosanu nog
MUWKPOCKOMOM, aHanuaupys 25 nonen 3peHust Ha Kakgom CTeKne.

OnpedeneHue pH msca

MokasaTene pH Msaca 3aBUCKMT OT cofepXaHus yrneBogoB B MOMEHT YOO M akTMBHOCTU BHYTPUMbI-
LIeYHbIX (bepMeHTOB. Y 340POBLIX XMBOTHbLIX Nocne ybos B npouecce depmeHTauumn Habnogaetcs 3Hadm-
TenbHOE CHWKeHne pH 3a c4YET caBura KOHLEHTpaL MM BOOOPOAHbBIX MOHOB B KUCMYHO CTOPOHY. OnpeneneHue
pH nposogmnu ¢ ncnons3osaHunem noHometpa AHNOH-7010.

Ons namepenus pH rotoBunu BoAHYyH BbITSXKKY B cooTHOweHun 1:10. Obpasel mMsca uamenb4yanum c
MOMOLLIbIO MACOPYOKM MM Hape3anu Ha Merkue KyCouku, 3aTem rnomeLlanu B NITOCKOAOHHYH XUMUYECKYHO
konby obvémom 100 mn u 3kcTparpoBanu u3nonormdeckum pactBopoM B TeyeHve 30 MuHYT npu
KOMHaTHOM TemnepaTtype, NepuoaunyeckM nepemellmBasi CTEKISAHHOW nanoyvkon. [MonyyYeHHbIn 3KCTpakT
unbTpoBanu Yepes ckragyatblii GyMaxHbIi PUNBLTP 1 UCNONb3oBanu Ans namepeHns pH.

Kaxgoe namepeHve pH npoBoounu Tpwxabl, Mpy 9TOM 3MEKTPOAbl KaXabl pa3 u3Bnekanu n BHOBb
norpy>xanu B obpased,

Peakyus Ha ammuak

B npobupky gobaenanu 1 mn peaktnea O6epa, BCTpaXmMBanu eé€ un 3akpbiBanu NpobKor ¢ MPOBOSIOKOMN,
Ha KPKYOK KOTOpPOW MoaBewmBanum HebOombLIOW Kycoyek uccrnegyemoro msca. lpu Hanmyum B msice
razoo0pasHoro ammuaka B npobupke nosBnsieTcsi 6enoe ob6naqko HawaTbIps.
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Peakuyus Ha nepokcuda3sy

MeTtog ocHoBaH Ha CMocoBHOCTUM (bepmMeHTa nepokcuaasbl, codepxallerocs B Msce, pasnaraTb
nepekMcb Bogopoda C BblAENeHneM KUCNopoda, KoTopbi okucrnseT 6eH3nanH. B pesynbtate obpasyetcs
napaxuHOHAMUMUG, BCTyNaLWnUA B peakumio C HeJOOKNCEHHbIM 6eH3naNHOM 1 NPpUAAaLWLMIA pacTBOPY CUHE-
3eNEHYI0 OKpacky, nepexoasiuyto B 6ypbin LBeT. AKTUBHOCTb MEPOKCMAA3bl UrpaeT KIYEeBYHO POsib: B Msce
3[,0POBbIX XMBOTHbIX OHa BbICOKasi, TOrga Kak B obpasuax oT 60MbHbIX XXMBOTHbLIX UIN MaBLUNX B aroHarbHOM
COCTOSIHMU 3HAYUTENIBHO CHUXEHA.

Ons aHanu3a B NpobupKy HanvBanu 2 Mn MSICHOW BbITsDkkM (1:4), nobasnsanu 5 kanenb 0,2%-Horo
CNMpTOBOro pacteopa 6eH3nauHa, BCTpaxmBanu n BBoaunu 2 kannu 1%-Horo pactsopa nepekicu Bogopoaa.

®opmarnbHasi peakyusi

Ons npuroToBneHns BbITSXKK (1:1) MAco ocBoboxaanu OT Xupa u coeanHUTEenbHOM TkaHu, 3atem 10 1
obpasua TwaTenbHO M3Menbyanu C NOMOLLBK HOXHUL B cTynke, gobasnanu 10 mn cumsmonormyeckoro
pactBopa 1 10 kanenb 0,1 H. pacTBOpa ruapokcuga HaTpus.

MonyyeHHy Maccy pacTupany NecTUKoM, 3aTeM MepeHocunn B Konby, AOBOOUNWU OO KUMEHWUs Ansi
ocaxaeHunst 6enkoB M oxnaxaganu nof MpoToyHoM BogoMW. locre 3Toro coaepXMMOEe HerTpanunsoBany,
nobasnsas 5 kanenb 5%-Horo pacTeopa LaBeneBow KUCMOTbl, U (bunbTpoBanu Yepes bymaxkHbIn punbTp.

Ons nposefeHus copmanbHOW peakuMnm B NPOOMPKY HamuBanuM 2 MI MOMYYEHHOW BbITSKKA M
nobaensnu 1 Mn HenTpanbHoro dopmMarnumHa.

Peakuyus ¢ cynbchamom medu (CuSO4).

MeTog ocHoBaH Ha ocaxaeHun 6enkoB Npu HarpesaHUM n obpasoBaHUK ocagka Npu B3avMOAeNCTBUN
NpOOYKTOB UX pacnaga C CepPHOKUCIION Meabio.

Ons aHanunsa ucnonb3oBanu BynboH, NpegHa3HavYeHHbIN AN1A OLEHKM ero Npo3paYHocTu 1 apomara.
opsuni 6ynboH hunbTpOBanu Yepes NIOTHLIN CMOW BaTbl B NPOOUPKY, NOMELLEHHYIO B CTakaH C XONO4HOM
Bogow. 3arem B nNpobupky gobaensnu 2 mn gunbtpata u 3 kannm 5%-Horo pacteopa CEPHOKUCIION Meau,
BCTpsAXMBanu 2—3 pasa 1 oOCTaBnsanu B Wtatmee. Pe3ynbTaT oLeHmBanu yepes 5 MUHyT.

OnpederneHue codepxxaHus enaeu no FOCT 9793-74.

HaBecky gBaxabl namenb4€HHoro obpasua maccon 2-3 r (touyHocTb 0,001 r) nomewanu B MeTannu-
YeCKMI BIOKC CO CTEKNAHHOWM NanoyKkon M BbICYLLIMBaNM B CylwimnbHOM wkady npy 150 °C B TeveHue 1 vaca.
CopeprxaHue Bnarv paccymTbiBany no popmyne:

x1=(m1-m2)*100/(m1-m),

roe  x1- copgepxanue Bnaru, %;

m1— macca HaBecku ¢ 6IOKCOM [0 BbICYLUMBAHUS, T;

m2— mMacca HaBecku ¢ 6IOKCOM nocre BbiCyLUMBaHUS, T;

m— Macca 6tokca, T.

OnpedeneHue codepxarus xupa rno FOCT 23042-86

Ina onpepeneHus cogepxaHus >xupa no FOCT 23042-86 ucnonb3oBany BbICYLUEHHYIH HaBECKY,
OCTaBLUYIOCS MOCMe aHanu3a BraxHocTn. HaBecky nomelanu B 6iokc u gobasnsanu 10-15 mn atunosoro
adupa, nocne 4vero Xup aKcTparnposanu B TedeHne 3—4 MUHYT C NOBTOpPEHMEM npoueaypbl 4-5 pas. B
npouecce 3KCTpaKUMM HaBECKY Mepuoguyecku nepemMeluvBan, a pacTBOPUTENb C BbIAEINEHHBIM XMPOM
CrvBanu Nocre Kaxagoro yukna. No 3aBepLUeHnn IKCTPaKLUM OCTaTK1 pacTBOPUTENS yaansanm nyTem ucnape-
HWSA Ha Bo3ayxe, a BloKCc ¢ 06e3XMPEHHON HAaBECKOW JOMOMHUTENBHO BbICYLLIMBANM B CYLUMIbHOM LIKady npu
105 °C B TeueHune 10 muHyT. CogepxaHue xupa onpegensanu no gopmyne:

x2= (m1-m2) * 100/m0,

roe  X2— cogepxaHue xupa, %;

m1— macca 6tokca ¢ HaBecKoW Nocne BbICYLLMBaHUS 40 06e3xXupuBaHus, r;

m2— Mmacca 6tokca ¢ HaBecKkon nocre 06e3xuprBaHus, ;

mO— macca HaBecKu, T.

OnpedeneHue codep>kaHuUsi 30/1bl

Mocne obeaxnpmBaHusa cogepxumoe GOKCa NMEPEHOCUNN B 3apaHee MpOKareHHbI U B3BELUEHHbIN
Turenb. OcTaBlMecs YacTuLbl HABECKN CMbIBaNN HEGOMbLUMM KOJIMYECTBOM PacTBOPUTENS, KOTOPbLIN 3aTeM
yoansinu nytem HarpeBaHusi Ha BoasiHol 6aHe. K cyxoi o6e3xunpeHHom HaBecke B Turenb gobaesnsnm 1 mn
aueTarta mMarHusi 1 obyrnmBanu B 3NEKTPUYECKON Meyke, Mocre 4ero nomeLany B MydenbHyo neyb npu
Temnepatype 500—600 °C Ha 30 MyMHYT. AHanorn4Hyo npouenypy MMHepanusauuu nposoaunu n ang 1 mn
aleTtaTa MarHus.

CopeprkaHue 305kl BblUMCNSANM Nno dopmyne:

x3= (m1-m2) * 100/m0,

roe x3 — cogepxxaHue 30nbl, %;
m1— macca 301bl, T;
m2— mMacca oKcuaa MarHusi, noslydeHHas nocre MMHepanusauum pactBopa aueTara MarHus, r;
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mO— macca HaBecku, T.
OnpedeneHue codepxaHusi 6enka no FOCT 25011-81
CopaepxaHue Genka onpeaensnu pacyeTHbIM nyTeM no dopmyre:

x=100 — (x1 + x2 + x3),

roe

X— cogepxaHue 6enka, %;

x1— cogepxanwue Bnaru, %;
X2— cogepxaHue xupa, %;
x3— coaepxaHue 30nbl, %;

Pe3synbTathbl

n 06cy>|q:|,e|-m;|. OpFaHOJ'IeI'lTW-IeCKMIZ aHanm3 KO3MATUHbI.

Bbinn  uccnegoBaHbl

opraHonenTuyeckue nokasaTenu Msaca ko3 U3 Tpex 30H paguauunoHHoro pucka. OTéupanu npobbl Msica KO3NAT
OQMHaKoBble B BO3pacTe, B Bece, (hr13nonormyeckomy COCTOSAHMIO, TO eCTb He 6oNbHbIE. YCNoBMS coaepXaHus
NPUMEPHO OOUHAKOBbIE, BCE KO3bl MECTHOM NOPOALI, MACNUCh B CTEMHOM 30HE Ha NpuUnerawLLmMx TeppUTopusx
kK CUAT. PedynbTaTbl OpraHoNenTUYeCcKoro aHanmaa nokasaHbl B Tabnvue 1.

Tabnuuya 1 - OpFaHOJ'IeHTVIHeCKVIe nokasartesin KO3JATUHbI

[pynnbl Msca Ko3

npucyLle Ko3ndaTtnHe

Mokasatenu 3oHa ¢ MuH. paguay. | 3oHa ¢ Makc. 30Ha ¢ ypesB. paguad.
pYCKOM pagvay. pyCKOM pYCKOM

1 2 3 4

BHewHun Bua [MoBepxHOCTb MAca po3o- | Maco mecTtamu yBnaxHeHo, | Msco co cnuabio, cepo-
BOrO LBETa, XXUP MSATKWA, | cnerka Jiunkoe, MNOTEMHEB- | BATO-KOPUYHEBOIO LiBE-
MbllLbl  Ha  paspese | Wlee, Ha paspe3e Mbllla | Ta, Mbillla BNaxHbIe.
cnerka BnaxHole. bes na- | BnaxHble. be3 nartonoru- | bes  naronorMyeckux
TONOrMYECKNX N3MEHEHUN | YECKUX U3MEHEHUN U3MeHeHU

3anax Mpucywini ko3naTnHe Mpucywnin ko3naTnHe Mpucywini ko3naTuHe

LiseT msaca CBeTno-po308bIit CBeTno-po30BbIi KpacHbivi

KoHcucTteHuus MMnoTtHas MnoTtHas MnoTtHas

CreneHb Xopouwlasd YposneTBoputenbHas YpanosneTsoputenbHas

obeckpoBnuBaHuns

CocTosiHuMe xupa 3anax n KoHcucTeHuus | 3anax U KoHcUcTeHunsa | Markun

npucyule Ko3ndatTunHe

apomart GyrnboHa

apoMmaTHbIi, Ha MoBepX-
HOCTWM MErK1e KanerbKu
Xupa

CocTosiHne MnoTHble n ynpyrue MnotHele wn ynpyrve. bBes | MNnoTHble n ynpyrue
CYXOXUnum naTonorun
[Mpo3spayHoCTb n | bynboH npospayHbli, | BHewHun Bug wn apomat | Apomat cnabo 4yBCT-

OynboHa npucyly CBeXemy
MSICY, Ha NOBEPXHOCTU MEHb-
LUe Kanenek xupa

ByeTcs. B  OynboHe
nMeeTcs MYTHbIN oca-
OOK

PesynbTatbl opraHonenTM4Yeckoro aHanusa nokasanu, 4Y4TO MSCO KO3, BblpalleHHbIX B 30Hax C
MWHUMarbHbLIM paguaLMoOHHBIM PUCKOM, MMeNO Bonee HacbIWEHHbIN KPacHbIN LBET, YNPYryto KOHCUCTEHLMIO
N XapakTepHbIn apomat. B 30Hax ¢ NOBbILWEHHBIM U Ype3BblYaNHBIM pagnauMoHHBIM PUCKOM Habn4anoch
yXyALlEeHUe BHEeLHero Buaa Msca: Msico CTaHOBUMOCh TEMHEE, MeHee YNpYrum 1 BriaXKHbIM, C U3MEHEHHbBIM
apomaTtoM. 3TU U3MEHeHUs MOoryT ObiTb CBSidaHbl C BO3AEWCTBMEM PaOMOHYKNWOOB, BAMSIOWMM Ha
MeTabonunam TkaHewn 1 cocTossHMEe B6EenKoBbIX CTPYKTYP.

PUBNKO-XMMUYECKNI COCTaB KO3MATUHBI. Bbinu nsyyeHsl (pr3nko-xmMmmnyeckme nokasaTenu Ko3nsaTuHbl

(Tabnuua 2).

Tabnuya 2 — PU3MKO-XMMUYECKME NOKa3aTeNn KO3NSATUHbI

["pynnbl >XKMBOTHbIX
Mokasatenu 30Ha C MUHUManbHbIM | 30HA C MakCUMarbHbIM 30Ha ¢ 4pesBblYaNHbIM
pagvaunoHHBIM PUCKOM | pagnaunOHHBIM PUCKOM paavaunoHHBIM PUCKOM
1 2 3 4
pH 5,8 6,1 6,3
Peakumsa ¢ CuSOg4 BynboH Npo3paYHbIn BynbOH MyTHbIV BynboH MyTHbIN
Peakuus Ha nonoXxuTensHas 4 npobbl -- 1 npoba-
nepokcugasy NnonoXxuTensHas nonoXxuTernbHas
1 npoba — 4 npobbl —
oTpuuaTtencHas oTpuuaTtensHas
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lNpodormkeHue mabnuuypsl 2

dopmMonbHaga peakuus oTpuuaTensHas oTpuuaTensHas nonoXxuTesnbHas
Peakuusa Ha ammuak oTpuuartensHas 1 npoba — 2 npobbl —
nonoXxuTenbHas nonoXxuTernbHas
4 npoba — 3 npoba —
oTpuuaTtencHas oTpuuaTtensHas
BakTtepunockonus 1-3 KOKKOB C 20-30 kokkoB 1 nano4vek | 35-40 KOKKOB K nanoyek
NMOBEPXHOCTU
Cogepxanune JIXKK 4 mr 6,8 mr 7,5 Mmr

CornacHo nuTepaTypHbIM AaHHBIM, (PM3NONOrMYECKOe COCTOSHNE XXMBOTHOTO CYLLLECTBEHHO BMMSAET Ha
MOCMEpPTHble BMOXMMUYECKME MPOLIECChl B MbILLIEYHOW TKaHW. Y 300POBbIX XMBOTHBIX FMMKOreH nocne ybos
pacnagaeTtcs ¢ 06pa3oBaHMEM MOJSIOYHON N 0pTOPOCHOPHON KACNOT, YTO NPUBOAUT K CHWXKEHMO pH mMsaca ao
5,9-6,2. Kucnas cpefa npensatcTeyeT pasBUTUI0 MUKPOOPraHn3MoB, CNocobCTByeT AnccoumaLm akToMmmosu-
HOBOro Komnnekca u opmMupoBaHnio 6naronpUSATHBIX OPraHoNenTUYECKUX CBOMCTB MsCa: KOHCUCTEHLMMU,
COYHOCTH, YCTOMYMBOCTU K XpaHeHuto [17, c. 28].

lMonyyeHHble HamMu [JaHHble noaTBepXAalT 3T HabnwogeHus. CornacHo pesynbratam usmko-
XMMUYECKOro aHanuaa (Tabn. 2), no Mepe yBenuyeHus pagnalmoHHOro BO3AeNCTBMSA B permoHe Bo3pacTtaeT
ypoBeHb pH wmsca (ot 5,8 po 6,3), ycunusaloTCcsa npusHaku OakTepuanbHOro 3arpssHeHus, a Takke
M3MEHSAIOTCH peakuunm Ha ammuak, nepokcuaasy u cdopmanuH. B 30He ¢ uypesBblyaiHbIM pagnauoHHbLIM
p1ckoM y BonblUnHCTBa 06pas3LoB Obina BbiBNEeHa NOMOXUTENbHaA peakumsa Ha ammuak u popmanbaerng,
a TaKkKe CHWMXeHMe aKTMBHOCTU nepokcnaasbl. ATO MOXET cBuaeTenbcTBoBaTb 06 yrHeTeHNM oOMeHHbIX U
MMMYHHbIX NPOLECCOB Y XMBOTHbIX, AINTENbHO HAXOAMBLUMXCSA NOA BO3AENCTBUEM paanaunoHHOro oHa.

XUMUYECKUA COCTaB KO3MATMHbL. 1o XMMu4eckoMy cocTtaBy Hamu Obifio MCCnegoBaHO coAepXaHue
Braru, 6enka, 3ombl, X1Mpa B TPeX 30Hax pagnaunoHHOro p1cka (YpesBblyanHas, NoBbILEHHAs U MUHUMAaTb-
Has).

B tabnuvue 3 npuBegeHo copepxaHve MuLEeBbIX BellecTB (Bnaru, 6enkos, 3onbl, xupa) Ha 100 r.
NPOAYKTOB.

Tabnuya 3 — XMM4ecKkuii coctaB KO3MNATUHBI

30Ha paamaLMOoHHOro pucka Mokasatenu

Bnara Benok 3ona Kup
30Ha ¢ MUHMMaIbHLIM PaanaLMOHHBIM PUCKOM 66,4 15,6 0,8 17,2
30Ha C MOBbILWEHHBIM pagnauMOHHbIM PUCKOM 67,3 13,4 0,9 18,4
30Ha ¢ upesBblYaiHbIM paguaLMOHHBIM PUCKOM 67,5 12,8 1,0 18,6

AHann3 XxMMmM4yeckoro coctaBa nokasan CHWXeHue copepxaHus 6enka n yBenuyeHve Oonu Bnarn u
Xupa B MSACE N3 30H C BbICOKMM YPOBHEM paguvaumm. ATU U3MeHeHNss MOryT ObiTb 06YCNOBMEeHbl HapyLLEeHneM
6enkoBoro obMeHa 1 n3mMeHeHUeM NPoLEeCCoB NUNoreHe3a nog BO3AeNCTBMEM PaaMOHYKMAOB. oBbILeHne
cofepxaHusi 30Nbl Takke MOXeT yKasblBaTb Ha HaKoMfeHue MUHeparbHbIX BELLECTB, CBA3aHHbIX C
pagvaunoHHBIM 3arpsi3HEHNEM.

3akntoyeHue. [poBeaéHHbIE NCCneaoBaHns Nokasanu, YTo paguauMoHHOe 3arpsi3HeHne okasbiBaeT
KOMMNJIEKCHOE HEraTMBHOE BNMNSIHUE HA KA4eCTBO KO3MNSATUHBLI. HabniogatTes yxyalweHne opraHonenTu4ecknx
XapaKTepUCTUK, U3MeHeHne PU3NKO-XMMUYECKMX NoKa3aTenemn n coctaBa Maca. OTu JaHHble MOAYEPKNBAIOT
HeobX0AMMOCTb PErynsipHOro MOHUTOPWHIa NPOAYKUUN XMBOTHOBOACTBA, BblpaliMBaeMon B paguaumoHHO
3arpsA3HEHHbIX panoHax, 1 paspaboTky Mep N0 MUHMMM3ALMU pagMaLOoOHHbBIX PUCKOB Ans obecneveHuns npo-
A0BONbCTBEHHON B6e3onacHoCTU.

Ha ocHoBaHMM NONYYEHHbIX AaHHbIX MOXHO cAenaTth BbIBOA, YTO BMMAHUE paguauuu 3aTparMBaeT He
TONbKO hM3n4eCcKMe CBONCTBA MsCa, HO U ero BUOXMMUYECKNIA COCTAB, YTO MOXKET MPUBECTU K CHUXKEHUIO €ro
MULLEBON LEHHOCTU U NOTEeHUManbHOW yrpo3e Ans 34opoBbs noTpebutenen. BaxHbim acnektom ocTtaércs
OLleHKa 4ONroCPOYHbIX NOCMEACTBMIA AN 300POBbS M0AEN, PEryNsapHO ynoTpebnsaLwmx Takyto NpoayKuuio.
Ons obecneveHnsa 6e3onacHOCTU HeobxoaMMa WHTerpaums METOLOB KOHTPOINS KayecTBa Ha BCEX aTanax
npou3BoAcTBa M NepepaboTKn XMBOTHOBOAYECKON NPOSYKLNN.

Kpome TOro, BaxxHo NpoBOAMTL 0OpasoBaTenbHble NporpamMmmbl Anst MECTHbIX (hEPMEPOB U MPOU3BOAU-
Tenew, HanpaBfeHHble HA NOBbILLEHWE OCBEAOMIEHHOCTU O PUCKaX, CBA3AHHbIX C paanaLVoHHbIM 3arpsiaHe-
HMeM, 1 cnocobax X MUHMMMU3ALMK. YunTbiBas rnodanbHble Bbl30Bbl B 06M1acT NpoaoBoSIbCTBEHHON 6e30-
NacHOCTW, pe3yrnbTaTbl JAHHOIO MCCreAoBaHMsA MOryT CTaTb OCHOBOM Ansi pa3paboTKyn HOBbIX CTaHAAPTOB M
pekoMeHAaumi No BEAEHNIO CENbCKOro X03sIMCTBA B YCITOBUSIX paganaunoOHHOIro BO3AENCTBMS.
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Llenbto 0aHHO20 uccriedoeaHus Si8/1iemMCcsl OUEHKa meparnesmuyecko2o aghghekma Ho8o20 Mpomueo-
rnapa3umapHO20 8emepuHapHo20 fpernapama «Heepaenby MpPU KUWeYHbIX Hemamodax y Jjowadel 8
yCr108UsIX 8bICOKOU 3apaxeHHocmu. B akcriepumeHme ucrosb3os8anuck 0ee epyrinbl XugomHbix (1o 10 eonos
Kax0asi): onbimHas epynna, noslydaewas npernapam, U KOHmMporsnbHas epynna 6e3 nedveHus. [lpenapam
8800uricsi 6Hympb 0OHOKpamHo 8 8o3e 1 cm%/20 k2 macchl mena, ¢ MO8MOPHbLIM MPpUMEHeHUeM Yepes 7 OHel.
lenbmuHmornoauyeckoe obcrnedosaHue riposodusniock Ha 0, 7, 14 u 28 cymku, onpedensnuck 3KCMeHcus-
Hocmb uHeasuu (U, %) u uHmeHcusHocmb uHeasuu (MW, auy Ha epamm ¢hekanudi).

[lo Hayana neyeHus ece XueomHble bbinu 3apaxeHbl (O — 100%, N — 200 auu/z). Yepes 7 OHell
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akmueHocmb. Pe3ynbmambl nodmeepxoarom e20 8bICOKY 3hghekmusHocmb U Uenecoobpa3Hocmb
B8HEOPEHUST 8 BeMepUHapHYro npakmuky 0551 0ezenbMUHMU3ayuu nowadel npu Hemamooo3ax.
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OkcnepumeHmme eki mon xaHyap KondaHbindel (ap monma 10 6acmaH): BipiHwici — npenapam eHai3inzeH
maxipubenik mon, ekiHwici — em KabbindamaraH bakblriay mobbl. [lpenapam aybi3 apKbiibl 6ip pemmik
0o3alda eHaizindi— 1 cm¥20 ke OeHe canmarbiHa, XXeHe 7 KYHHEH KeliH Kalima eHai3indi. enbMuHmonoausisbIK
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JKyMbipmKa/2 6ornraH. EmMOeydeH KeliH 7-wi KyHi maxipubenik monma 3 50%-ra, N 87 xymbipmka/e OeliH
memeHOedi. bakbinay mobkiHOa byn kepcemkiwmep alimaprnsikmal e3zepmeldi (O — 98%, N — 193
KyMbipmKa/2). 14-wi kyHi maxipubesnik monma 31— 10%, N — 23 xymbipmka/z 60ndbi, an 6akbiiay mobbiH-
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Borsynbayeva Zh.M. — Master of Technological Sciences, Junior Researcher, BioVet Scientific
Production Center LLP, Almaty, Republic of Kazakhstan.

The purpose of this research is to evaluate the therapeutic effect of the new Ivergel antiparasitic
veterinary drug against intestinal nematodes in horses under high infestation conditions. The experiment
involved two groups of horses (10 animals per group): an experimental group that received the veterinary
treatment and a control group that remained untreated. The drug was administered orally at a dose of 1 cm?
per 20 kg of body weight, with a repeated dose given 7 days later. Helminthological examinations were
conducted on days 0, 7, 14, and 28, assessing prevalence (P, %) and infestation intensity (I, eggs per gram
of feces).

At the baseline, all animals were infected (P — 100%, Il — 200 eggs/g). On day 7 after the first
administration, the experimental group showed a decrease in P to 50% and Il to 87 eggs/g, while the control
group exhibited minimal changes (P — 98%, Il — 193 eggs/g). By day 14, P in the experimental group dropped
to 10%, and Il to 23 eggs/g. In contrast, the control group remained highly infected (P — 97%, Il — 186 eggs/g).
On day 28, nearly complete deworming was observed in the treated animals (P — 3%, Il — 7 eqggs/qg), whereas
the control group still showed a high level of infection (P — 95%, Il — 172 eggs/g).

Thus, the Ivergel drug exhibited marked anthelmintic activity. The results confirm its high efficacy and
support its implementation in veterinary practice for the deworming of horses affected by nematodosis.

Key words: Ivergel, therapeutic effect, extenseffectiveness, intestinal nematodes, horses.

BeeneHue

MapasuTapHble 3aboneBaHus nollagen, Bbl3biBaeMble HeEMaTo4amu, NPeacTaBnsalT cobon OgHy m3
Hambornee pacrnpocTpaHeHHbIX Npobnem B KOHEBOACTBE MO BceMy Mupy. KuweyHble HeMaToabl ABNSOTCA
OfHOW n3 Hamnboree 3HaAYUMbIX NMapasuTapHbIX Yrpo3 ANs 300POBbs fOLWAaAen, Bbi3blBash LUMPOKUIA CNEKTP
KMMHUYECKUX MPOSIBNEHUNA: OT CHWKEHWsI anneTuta M noTepu Beca A0 Cepbe3Hbix 3aboneBaHun U paxe
cmeptu [1, €. 127, 2, c. 75, 3, c 66].

B KasaxcTtaHe, roe KOHEBOACTBO SIBMSIETCS BaXKHOW OTPACiblO CENbCKOro XO3AMCTBa, npobrema
60pbObI ¢ NapasnTapHbIMK 3aboneBaHNsIMK noagen cTont ocobeHHo ocTpo. B oTaenbHbIx pernoHax Kasax-
CTaHa ypOBEHb 3apaXXeHHOCTU NoLuagen KnwedHsiMm HemaTogamm gocturaeT 100%, 4To cBMAETENLCTBYET O
KPUTUYECKOW 3NNOEMMUONOrMYEeCcKon cuTyaumm n TpebyeT HemeaneHHbIX Mep MO KOHTPOIO U NIEYEHUIO 3TUX
MHGEKUMIN. Takas BbICOKas CTENEHb MHBa3UN OOBACHSETCH BbIMACOM >XUBOTHbBIX Ha MOCTOSHHBLIX yyacTkax,
HenpaBUITbHON OpraHv3aumelnt KOHTPONbHBIX MEPONPUSATUIA, OTCYTCTBMEM BroTepmuyeckoro obessapaxmsa-
H1s HaBo3a. Kak npaBuno, napasuTbl BCTpeyaloTcs B hopMe MUKCT-MHBA3WNN, COCTOSALLMX U3 HEMATO BUAOB
0O.equi, P.equorum, Strongylus spp., ractpocun n ap. Bugos. [NokasaHo, YTo Bbi3biBaeMble MU 3aboneBaHns
NPUYUHAIOT 3HAYNMbIN IKOHOMUYECKUI yLLepb BCneacTBUe CHUKEHUSA NPOAYKTMBHOCTU, paboTocnocobHOCTH
N nagexa, ocobeHHO, MonoaHska nowagen [4, c. 496 5, c. 266, 6, c. 99, 7, ¢c. 91, 8, c 45].

MwupoBas npakTuka NpUMEHEeHWst aHTUrenbMMHTMKOB B BeTepuHapum Hadanacb B 1960-x rogax ¢
nosiBfieHNneM npenapaToB Ha OCHoBe GeH3vmuaasonos u nupuMmuanHos. B 1980-x rogax Ha pbiHOK Gbinn
BblBEl€Hbl MaKpOLIMKITMYECKNE MAKTOHbI, CPEAN KOTOPbIX MBEPMEKTUH 3aHA KIIOYEBYIO NO3ULMIO. ViBepmek-
TUH obnajaeT LWMPOKMM CMEKTPOM AEWCTBUS NMPOTUMB MapasvToB WM MoKa3asn BbICOKy 3h(eKTMBHOCTb B
6opbbe ¢ HemaTogamn. OgHAKO UCMONb30BaHNE MHBEKLMOHHBIX (POPM MBEPMEKTUHA Y NOLLAAEN OrpaHNYeHo,
TaK Kak OHW MOTYT BbI3blBaTb NOBOYHbIE 3hPeKTbl N3-3a 0COBEHHOCTEN HEPBHOWM CUCTEMbI XNBOTHLIX. Kpome
TOro, TPaAMLMOHHbIE NTEKaPCTBEHHbIE POPMbI, TAKME Kak pacTBOPbI U CyCNEH3UN, 3aTPyAHEHbI B NPUMEHEHUN
y nowagew ns-3a CTpoeHUs1 HOCOITIOTKM, YTO MOBbILLIAET PUCK MONaAaHus NiekapcTBa B AblXaTerbHble NyTU U
MOXET npuBecTu kK acnupauun [9, c. 83, 10, c. 477, 11, c. 54].

TpaguumnoHHo Anst 6opbObl C KULWEYHBIMU HEMATOAaMN UCMOMb3YHTCS aHTUIENbMUHTUKN Pa3fMyHbIX
KrnaccoB, OOHaKo yCTOMYMBOCTbL Mapa3nToB K 3TUM MpenapaTam CTaHOBUTCS BCe Gonee pacnpocTpaHeHHom
npobnemon. OTO NPMBOAUT K CHUXKEHMIO MX 3PeKTUBHOCTM 1 TpebyeT nomcka HOBbIX peLleHun B obnactu
BETEpPUHApPHOW NapasuTonorun. BeegeHne HOBOro BETEPUHAPHOro npenapara, obrnagatoLwero BbICOKMM Tepa-
NeBTUYECKMM 3EEKTOM U HU3KON TOKCUHHOCTBLIO AJ151 XKMBOTHBIX, ABMSIETCS akTyaribHOW 3agadven COBpeEMEH-
Hon BeTepuHapum [12, c. 552, 13, c. 89, 14, c. 97, 15, c. 360].

B nocnegHve rogpl 6bino paspaboTaHo MHOXECTBO HOBLIX MPOTMBOMAapasvMTapHbIX NpenapaTos, KOTO-
pble 06nagalT ynyylweHHbIMU XapakTepUcTMKaMy No CPaBHEHMIO C TPaAMLMOHHLIMU cpeacTBamMu. Tem He
MeHee, Ux aPEKTUBHOCTb, OCODEHHO B MOMEBbLIX YCrOBMAX, TpebyeT ganbHeNWero nlyvyeHnsi. BeegeHue
HOBOro BeTEpWHapHOro npenapaTta, 06MafalroLero BbICOKMM TepaneBTUYECKMM 3(PEEKTOM U HU3KON
TOKCUYHOCTBLIO A5S XXUBOTHbBIX, SBSETCA akTyanbHOW 3ajadven coBpeMeHHon BeTepuHapum [16, c. 11, 17, c.
2,18, c. 90].
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Bopbba ¢ 3TUMK NnapasnTamm OCrOXHAETCSH YCTOMYNMBOCTBIO HEMATOS, K TPaAULNOHHBIM aHTUrenbMUH-
TMkam. B cBA3M C 3TUM akTyanbHO NpoBeAeHVME WCCNeAOBaHUM Mo U3YYEeHU 3(PPEKTUBHOCTM HOBbLIX
BETEpMHapHbIX NpenapaTos.

MpenapaT «VBeprenb» 6GbiN paspaboTaH kak HOBOEe MPOTUBOMNApPa3nTapHoOe CpeacTBO ANs NeYeHus
KMLUEYHbIX HEMATOA4O30B Yy nowagen. Ero aktMBHOe BellecTBO UMEET YHMKamnbHbIA MEXaHW3M AENCTBUS,
HanpaBMEHHbIN Ha YHWYTOXEHME KaK B3pOCMnbiX ()OpM HemaTod, Tak U ux Aud, 4YTo [JenaeTt ero
MHOroobeLLaLmMM KaHana4aToM Ansi NPUMEHEHNS B BETEPUHAPHOW MpakTuke. [laHHbIA npenapaT He TOMNbKO
OEMOHCTPUPYET BbICOKYIO aHTUNapasnTapHyl akTUBHOCTb, HO U 06nagaeT XOpoLlen NepeHoCMMOCTbIO, YTO
aenaet ero 6e3onacHbIM 4118 UCMONb30BaHWA Y Nollaaen pasnmnyHbiX BO3pacTHbIX rpynn 1 nsnonormyeckoro
COCTOSIHUSA.

Llenbto faHHOrO nccneaoBaHus SBMASIETCA OLEHKa TepaneBTUYeckoro agdekrta HOBOro npoTueonapa-
3MTApPHOro BETEPMHAPHOro npenapaTa npu KULWEeYHbIX HeMaTodax Yy nolagen B yCroBUSAX BbICOKOW 3apa-
XEHHOCTN. B pamkax mccrnenoBaHus nnaHUpyeTcsl MPOBECTU KOMMMEKCHOE U3yvyeHue npenapara, BKo-
Yarowee aHanus ero apeKkTMBHOCTU, 6€30NacHOCTM U BO3OEWCTBUS HA 3A40POBLE KUBOTHbIX.

Ons [OOCTWXEeHWst MOCTaBMEHHOW UENW B pamKax [AaHHOro uccrnegoBaHust Obinv  onpegerneHb
cnepywoLwue 3agaqu:

1. TpoBecTn kNMHMYeckoe HabNAEHWE 3a COCTOSHMEM fowafen, 3apaKEHHbIX KULLIEYHbIMU
HemaTtogamu, 4O M nocne NpumeHeHusa npenapara «/eeprenby.

2. BbinonHutb oTbop npob6 ¥ MUKpOCKONUYeckuiA aHanm3 ekanun c Lenbko  onpeaerneHus
3KCTEHCUBHOCTU U MHTEHCUBHOCTU NMHBA3UMN.

3. OueHnTb TepaneBTUYECKY0 3h(PeKTMBHOCTL NpenapaTta no AMHaAMUKE M3MEHEHMS MokasaTenewn
3apaKEHHOCTW.

4. lMpoBecTn CcTaTUCTUYECKYD O00pabOoTKy MOMYYEHHbIX AaHHbIX ANSA BbIABNEHUS OOCTOBEPHbIX
pasnuyunMin Mexay aKCcnepumMeHTanbHOM U KOHTPOMbHOW rpynnamMu.

5. OueHunTb De30nacHOCTb NPUMEHEHUSI NpenapaTa U ero BriMsiH1e Ha obLLee COCTOSIHNE 1 NOBeaeHne
XNBOTHbIX.

HacTosilee nccnegoBaHne No3BoUT NOMYYUTb OOBEKTUBHBIE AaHHbIE O TepaneBTU4eCKOM addpekTe
HOBOro MNPOTMBOMApasMTapHOro BETEpMHAPHOro Mpenapata W onpegenuTtb ero noTteHuuan Ans
NCMNonb30BaHWsA B BETEPUHAPHOW NpaKTUKeE.

MaTepuanbl n MeToAbl

[Mpon3BOACTBEHHbBIE OMbITbl TEYEHUU KULLIEYHbIX HEMaTodo30B W ractepodwmrese MpoBOAMIU Ha
CMOHTaHHO MHBA3MPOBaHbIX XXUBOTHbIX B YACTHOM X0O3AMCTBE AnMaTnHCKON obnacTu.

C uenbio M3ydeHus npoTMBonapasMTapHon aeKTMBHOCTU BETepMHApPHOro npenaparta «V/Beprenb»
nogo6panu 20 CNOHTaHHO MHBA3MPOBAaHbIX NIEFOYHBIMU U KALIEYHBbIMM HEMAaTo4aMu folafden B Bo3pacTte oT
2 0o 5 net. XKuBoTHbIe ObINM pa3geneHbl Ha ABe rpynnbl: KOHTporbHYH0 (N=10) n akcnepumeHTanbHyto (n=10,),
B KOTOPOW NPUMEHANM BeTepuHapHbIn npenapaT «/Beprenb». [penapat BBOAWMIM NepopanibHO OOHOKPATHO
B no3e 1 cm?® Ha 20 kr macchl XMBOTHOrO. KOHTponbHas rpynna octaBanach 6e3 rnedeHus.

1. Omb6op npob u knuHuU4Yeckoe HabrodeHue.

[na oueHkn adhpeKkTMBHOCTM npernapaTta Oblnn NpoBefAeHbl MUKPOCKOMMYECKMe aHanusbl dekanun
nowageu, otobpaHHbIX 40 1 nocne neyexHus. Obpasubl cobupanvcb Npy NOMOLLM OAHOPA30BbIX NEPYATOK C
NCNONb30BaHNEM CTEPUSIbHBLIX MHCTPYMEHTOB ANSA NpenoTBpalleHus 3arpsisHeHmns. MNpobbl dekanun (15-20
r) otbupanucb ceexumu, He Gonee Yem yepes 3-4 yaca nocrne gedexkaumm, ¢ NOBEPXHOCTU 3EMIIN, YTOOBI
nsbexatb CMeLLUMBaHUS C MOYBOM M NOCTOPOHHMMU BELLECTBAMW.

KnuHudeckoe HabnogeHne BKMOYANo KOHTPOSb 3a OBLLMM COCTOSHUEM XMBOTHBLIX, UX NOBEAEHUEM,
anneTUTOM, aKTUBHOCTbIO, a TaKkKe MOHUTOPWHI U3BMEHEHUI MACChl Tena B XO4E SKCNepUMEHTa.

2. JlabopamopHbie MemoObI aHanu3a

Mukpockonuyeckoe mccnegosaHve hekanuin Ans BbISBAEHUS SUL, FeNbMUHTOB U NIMYMHOK MPOBOAU-
nocb metogom bepmana [19, c. 17]. 3TOT MeToq OCHOBbIBaeTCs Ha dorioTauumn SuL NapasuToB U UX ganbHen-
wem obHapyXeHuMM nog MuKpockornoM. Ha 2-3 cyTku nocrne BBedeHWs npenapata nyTem nogc4deta
renbMUHTOB U A1, B heKanusax XXMBOTHbIX. [ns onpeaeneHns SkCTEHCUBHOCTU U MIHTEHCUBHOCTW ractepodu-
Ne3HOW WHBa3WM B TeYeHMEe MNepBbIX TPEX CYTOK Mocrne npoBedeHus obpaboTok MpoBOAMIN BbiSIBIEHUE
NNYUHOK B heKanusx.

Ceexue dekanum (ctosiBlime He bonee 3-4 4), 15-20 r B Mapne nomMeLanu B CTEKNAHHYIO, HarnomHeH-
HYI0 TEMMOW BOAOW BOPOHKY, HA HWXKHWUIM KOHEL, KOTOPOW HadeTa pesuHoBasa Tpybka, nepexBavyeHHas Ha
CcBOOOHOM KOHLIE 3aXMMOM. Yepes 6-8 4 3aXMM OTKpbIBanu, XUAKOCTb BbiMyckanu B LEeHTPUGYXHYIO Npo-
OupKy n LeHTpudyrmposanu B TedeHre 1 MmuH. Ocagok pasmasbiBanu Ha NpeaMeTHOM CTEKIe U MUKPOCKO-
nuposanu no4 ManbimM yBenuyenvem (PucyHok 1).
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PucyHok 1 — MeTopn, npyXn3HeHHon nniabopaTopHO ANArHoCTMKKN CcBeXnx dekanui (metogom bepmana)

3. Cmamucmudeckasi o6pabomka OaHHbIX

Ons oueHkn acpdekTMBHOCTM Npenaparta Oblfin NCMONb30BaHbl NOKA3aTennm 3KCTEHCMBHOCTU MHBAa3MK
(BN%) n nHTeHcuBHoCTU MHBa3un (W), DKCTEHCUBHOCTb MHBA3MM OLIEHUBANACh MO NPOLEHTY 3apaKeHHbIX
XXWUBOTHbIX, @ UHTEHCUBHOCTb — MO CpeaHeMY KONMYECTBY AWL, FeNbMUHTOB Ha rpamm dekanuin. NonyyvyeHHble
pe3ynbTaThbl NOABEPrannucb CTaTUCTUHECKOMY aHanuay ¢ ucnonb3oBaHmeM kputepus CTblogeHTa Ang OLeHKn
3Ha4YMMOCTU pasnuuui mexay rpynnamum (p < 0,05). Bce gaHHble Obinv npoaHanu3npoBaHbl C NPUMEHEHNEM
nporpamMmm gnsi ctatuctuyeckon obpaboTkn, Takmx kak SPSS n Microsoft Excel.

4. lNnaHuposaHue aKcriepuMmeHma

OKCnepuMMeHT nNpoBoAUICSA B TeveHne 28 AHeN C HECKONBbKUMMU KOHTPOMbHbIMWM TOYKaMu: 4O Havana
neveHusl, yepes 7, 14 n 28 gHel nocne BBeAeHWs npenaparta. OTO MNO3BOJIUIIO OLEHUTb KPaTKOCPOYHbIE U
AonrocpoyHble addekTbl NPUMeEHeHNs npenaparta «/Beprenb» U ero BNusiHWe Ha cTeneHb MHBa3UN.

5. Omuka nposedeHus uccredosaHuli

VMccneposaHne npoBOAMIIOCH B COOTBETCTBUM C  MeEXAyHapoOAHbIMW CTaHAapTamMy Mo 3awwurte
XMBOTHbIX. Becb akcnepMmMeHT Obin CNNaHMpoBaH C MUHUMU3AUNEl cTpecca AN XMBOTHbIX, U BETepMHapHoe
HabnogeHne obecneynBano KOHTPOMb 3a COCTOAHMEM FOLIAAEN Ha BCeX dTanax UCCreLoBaHus.

PesynbTathbl

B xope akcnepumeHTa 6bina oueHeHa adheKTMBHOCTL BETEpUHApHOro npenapata «VBeprenb» npu
neyvyeHuu nowagemn, 3apaKeHHbIX KALWLEYHbIMU HeMaTogamMu U ApyrMMun napasmtamu.

Ona aTtoro npoBoAUNUCL 3aMepbl YPOBHS 3apaXeHHOCTM A0 Havana fNevyeHus U Ha HEeCKOMbKUX
KOHTPOIbHbIX Toukax (4epe3 7, 14 n 28 pgHenm nocne npumeHeHus npenapata). [MonyyeHHble OaHHble
BKITHOYAIM MoKa3aTenun 9KCTEHCMBHOCTM MHBa3nn (31%) n nHTeHcmBHOCTM MHBa3um (MIN) B obenx rpynnax
(3KCnepuMeHTanbHOM N KOHTPOSIBHON).

1. o Havana neyeHus. [Jo Hayana akcnepumeHTa obe rpynnbl nowagen — 3KCnepuMeHTanbHas u
KOHTPOMNbHas — UMENN OAMHAKOBO BbICOKYI CTEMEHb 3apPaXEHHOCTM KMLLIEYHbIMWU HeMaTodamMmn. OKCTEHCUB-
HocTb MHBa3un (3N%) B obeux rpynnax coctasnsana 100%, 4TO ykasbiBano Ha MOSTHOE 3apaXeHue BCcex
XWUBOTHbIX. IHTeHcMBHOCTL MHBa3un (M) Takke Gbina oanHakoBOW ANs Bcex nowanen u coctasnana 200
AUL, reNTIbMUHTOB Ha rpamm doekanui.

2. Yepes 7 gHen nocne ne4veHus. Yepes 7 gHeln nocre nepeoro BBeAeHWs1 Npenaparta B 3KCnepuMeH-
TanbHOW rpynne npou3oLno 3HauutensHoe cHmwkeHue kak OU%, Tak n UN. OKCTEHCUBHOCTb WMHBa3WM B
3KCNepuMMeHTanbHoM rpynne ymeHblumnacs Ao 50%, a UHTEHCUBHOCTb — 0 87 AWl reNbMUHTOB Ha rpaMm
dekanuin. ITO ykasblBaeT Ha 3aMeTHOe ynydlleHWe COCTOSiHMA fowagen u addeKkTuBHoe aAencTBue
npenapata. B 1o e BpemMs B KOHTPOMbHOW rpynne Habnoganocb NUlb HE3HAYUTENbHOE CHWXKEHUEe
nokasatenen: 3% ymeHblumnacb 0o 98%, a UM — go 193 auy Ha rpamm cbekanuii, YTo CBUOETENLCTBYET O
NPOOOSPKEHNM aKTUBHOMO 3apaXkeHuWsl y XXMBOTHbIX, HE MOMNy4YaBLUNX JTIEYEHUS.

3. Yepes 14 gHen nocrnie neyeHus. Ha 14-i geHb pesynbTaTthl Nokasanu eule 6ornee BbipaXeHHOE
CHWKEHME WHBA3NM B 3KCMEPMMEHTANbHOW rpynne. OKCTEHCMBHOCTb WHBa3uuM cHuaunace go 10%, a
WMHTEHCUBHOCTb MHBa3uK ynana go 23 auy Ha rpaMmM d)ekanuii, YTo NoATBEPXKAAET BbICOKYO 3(EKTUBHOCTb
«MBeprensa» npu NOBTOPHOM NMPUMEHEHUN. B KOHTPONbHOW rpynne AaHHble NPaKTUYECKN HE U3MEHWUSTUCD:
OW% ocTtaBanack Ha ypoBHe 97%, a M coctaensana 186 avu Ha rpaMm doekanuii, YTo CBUOETENBCTBYET O
MUHUMAanbHbIX U3MEHEHMAX 63 neyeHus.

4. Yepes 28 gHen nocrnie neyenuns. K koHUy nccnenoBaHust (28- oeHb) B 9KCNepUMEHTanNbHOW rpynne
3KCTEHCUBHOCTb MHBa3un cHM3unack 0o 3%, a UHTEHCUBHOCTbL — A0 7 sinL, Ha rpaMM doekanuii. ATo o3HaYaeT,
YTO OOMBLIMHCTBO XUBOTHLIX B 3KCMEPMMEHTAIbHOW Ipynne MpakTUYeckn MOMHOCTBIO OocBOGOAMNUCH OT
renbMMHTOB. B KOHTPONBLHOM rpynne M3MeHeHUsa ocTaBanucb HesHaunTenbHbiMU: AN% cHusunack 0o 95%, a
U po 172 auvy Ha rpamm dhekanuii, 4To ykasblBaeT Ha NPOAOIKEHNE MHBA3UN Y XKUBOTHLIX 6e3 neyeHus.

5. CpaBHUTENbHbIA aHann3 akcnepuMeHTanbHOM 1 KOHTPOMbHOW rpynnbl. Pe3dynbTathl nccnegoBaHns
YeTKO NPOAEMOHCTPUPOBASIM CYLLECTBEHHYIO Pa3HULLYY MeXY SKCNepuMeHTansHOM 1 KOHTPOIbHOW rpynnamu.
B akcnepumeHTanbHOW rpynne, nonyyaslwen npenapat «/Beprenb», Habnoganocb peskoe CHUXEHUE Kak
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yucra 3apaxeHHbIX >XMBOTHbIX, TaKk M YPOBHA WHBa3uMM B dekanusx, YTO noaTBepXAaeT BbICOKYH
appekTMBHOCTL NpenapaTa. B KOHTpOnbHOW rpynne, HaNnpoTUB, U3MEHEHU NpakTU4eCcku He Habnaanoch,
YTO noaYepKMBaET OTCYTCTBME €CTECTBEHHOM OWHAMUKA CHWKEHMSI YPOBHS MHBa3uu 0e3 NpuMMEHEHMs
npoTMBOMNapasnTapHbIX CpeacTB.

B Tabnuue 1 npeactaBneHbl KNoYeBble pesynbTaThl, MOKasbiBaowmne AMHaMUKy M3MEeHeHWn B 06enx
rpynnax:

Tabnuya1 — OpPEKTUBHOCTL NPUMEHEHNSI BETEPMHAPHOIO NpenapaTta «ViBeprenby

OHu ucneposaHus | rpynna I | rpynna (koHTponb)

N, % nm N, % nn

[o neyeHuns 100% 200 100% 200

Yepes 7 gHen 50% 87 98 % 193

Yepes 14 gHen 10% 23 97% 186

Yepes 28 gHen 3% 7 95% 172

-ON% — NpoUEeHT 3apaXeHHbIX XXMBOTHbIX B rpymnne.

-UN — cpenHee konnyecTBO AWL reNbMUHTOB Ha rpamMmm chekanun.

B pesynbTaTe NpoBeOeHHbIX UCCredoBaHWU YyCTaHOBIeHa TepaneBTudeckad 3adhdeKTUBHOCTb npe-
naparta npu ofHOKpaTHOM BBefeHuMM B fo3e 1cm3/20 kr macchl Tena, kotopas coctaBuna meHee 92%. B
KOHTPONbHOW rpynne 3Ha4YnTenbHbIX N3MEHeHWI He Habnganocs.

Mpn OByKpaTHOM MPUMEHEHUM C MHTepBarioM B 7 OHEW B TOW Xe [03e M MeToae BBedeHUs,
acbdekTnBHOCTL npenaparta gocturna 98%. B koHTponbHOWM rpynne 3Ha4yuTenbHbIX U3MEHEHWUWA He Obino
3aomKCnpoBaHo.

OKCTeHCMBHOCTL UHBa3un (OU%) — oo Havana neyveHus obe rpynnol umenu 100% 3apaxxeHHOCTb
rensMmHTaMn. Yepes 7 gHen nocne nevyeHust B akcnepumeHTansHou rpynne 1% cHusmnacek 0o 50%, B 10
BPEMSI Kak B KOHTPONbLHOW rpyrnne STOT nokasaTenb yMeHblimnca nuwb Ao 98%. Ha 14-i peHb O1% B
akcnepumeHTanbHom rpynne coctaBuna 10%, a B koHTponbHOM — 97%. K 28-my pgHio 3N% B
3KCNepuMeHTanbHoOW rpynne cHusnnacb 0o 3%, Toraa kak B KOHTPOSbHOW — TONbKO A0 95%. OTn AaHHble
MOKa3bIBalOT BbICOKYID 3PEKTMBHOCTL Npenapata B CHWXKEHUM MPOLIEHTHOrO coAepXXaHusi 3apaKeHHbIX
XWUBOTHbIX (P1CyHOK 2).

MHTeHcmBHOCTbL MHBa3un (UMW) — o neyernnst MM B obemnx rpynnax coctaensna 200 auu/r dpekanumi.
Uepes 7 gHen B akcriepuMeHTanbHoun rpynne MW cHuaunacb 0o 87 auu/r, B KOHTporbHOW — go 197 auu/r.
Yepes 14 gHen NN B akcnepuMeHTarnbHOM rpynne coctasuna 23 auu/r, B KOHTponbHou — 186 auu/r. K 28-my
OH0 I B skcnepuMeHTanbHOM rpynne yMeHbLlumnachk 4o 7 auu/r, Toraa Kak B KOHTPOSIbHOM — nnb Ao 172
auu/r. 3HaunTenbHoe cHxeHne VI B akcneprmMeHTansHoOM rpynne ykasblBaeT Ha AeMCTBEHHOCTb Npenapara.

Temn cHU>»xeHunAa D%

Temn cHV>XKeHuns A
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PucyHok 2 — Temn CHWKeHMne 1 npoueHTHoe yny4dwenne AU n A
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Takum obpasom, TepaneBTMYECKas aKTUBHOCTbL Npenaparta «VBeprenb» coctaBuna 6onee 95 %.

CratucTnyeckun aHanvsa pesynbTaToB MoKasan 3HauyuMmble Pasnuunsa Mexay SKCnepumeHTansHoOn u
KOHTPONbHOW rpynnamMu Ha Bcex dTanax wuccrnegoBanus (p < 0.05). 310 nogTBepXaaeT BbICOKYHO
3(PPEKTUBHOCTE HOBOrO MNPOTMBOMApPasMTapHOro npenapata B CHWKEHMU KakK 3KCTEHCUBHOCTWU, TakK W
WHTEHCUBHOCTW MHBA3WMU.

O6cyxaeHue

PesynbTaTbl HacToOsLEro uccrnefoBaHUS AEMOHCTPUPYIOT BbICOKYHO TepaneBTU4eckyto 3ddpekTuB-
HOCTb MpenapaTta «ViBeprenby Mpu NeYeHNN KNLWEYHbIX FrefIbMUHTO30B Yy Noliagen. Yxe yepes 7 gHer nocne
nepBoro BBeAeHMs Habno4anock 3Ha4YMTENbHOE CHUXKEHUE KakK SKCTEHCUBHOCTM (BW), Tak U MIHTEHCMBHOCTHM
nHeasum (MN). NoBTOpHOE BBEAEHUE NpenapaTta C UHTepBanoM B 7 AHen 0becneyunno ycTonymBoe CHKeHne
nokasaTtenew 4o MMHUMarnbHbIX 3HaveHun (3N — 3%, N — 7 anu/r), 4To COOTBETCTBYET KPUTEPUSIM YCMNELLHOTO
NpoTMBONapa3MTapHOro NeyYeHus.

OTN [paHHble COornacylTcsa C COBPEMEHHBIMU UCCNEOBaHUAMM, MNOAYEPKMBAIOLLUMUM BaKHOCTb
CBOEBPEMEHHOIO U MOBTOPHOIO MPUMEHEHUS aHTUNapasuTapHbIX CPeACTB AMs MOJSIHOro paspbiBa LMKMa
pa3BuTusa renbMuMHTOB. CoobLlaeTcs 0 BbICOKOW 3P(PEKTMBHOCTM MBEPMEKTMHA U MOKCUOEKTUHA MPOTMB
B3pOCIbIX CTAQUN Napa3nToB, Npy 3TOM 3PEEKTUBHOCTE MPOTMB MUYNHOYHBLIX CTAAMN Oblna HXKE, YTO MOXET
yKa3blBaTb HAa HEOOXOAMMOCTb MOBTOPHOIO NeYEeHUst 4N NOMHOro ycTpaHeHus uHeasum [20, c. 76, 21].

OpHako cnefyet y4duTbiBaTb, 4YTO YCTOMYMBOCTb K MakKpOLMKIMYECKMM JTaKTOHaM, TakuM Kak
MBEPMEKTUH N MOKCUOEKTUH, CTaHOBWUTCA BCE Oonee pacnpoCTpaHEHHOW Cpeau HemaTod y rowagen.
WccnegosaHnsa coobLaloT o crny4vasx yCTOMYMBOCTM Y LMATOCTOMUH B Pa3fnnYHbIX permoHax, sknioyasd CLUA
n BenukobputaHuio, 4TO NoayvépkmBaeT HEOOXOAMMOCTb MOHUTOPUHra 3AEKTMBHOCTU CYLLECTBYHOLLNX
npenapaToB 1 pa3paboTku yCTOMYNBLIX CTPATErMii KOHTPONA napasnToB [22, 23, c. 99].

B aTton cBsisM AmepuKaHCkas accoumaumsa npakTukylwmx setepuHapoB (AAEP) obHoBuna csou
peKkoMeHAaL MM MO KOHTPOJTIO BHYTPEHHNX MapasvToB Yy nolagen, nogyépknsas Heob6xoanMoCcTb NPOBEAEHNS
perynsipHblX TECTOB Ha CHWKeHune komnudectBa auy B dekanusax (FECRT) gna oueHkn addeKkTMBHOCTU
NPUMEHSAEMbIX aHTUIEeNIbMUHTHBIX CPEACTB M NPeAOTBPaLLEHMS pa3BUTUS YCTOMYNBOCTH [24].

Takum oOpa3oM, pesynbTaTbhl HaLIero WCCNeLoBaHMS MOATBEPXKAAKT BbLICOKYID 3h(PEKTMBHOCTb
npenapata «W/Beprenb» nNpu NeYeHUU KULLEYHbIX TEeNbMUHTO30B y nowanen. OgHako B YCMOBUSIX Ha-
pacTatoLLlel yCTOMYMBOCTU NApasmToB K CYLLLECTBYHOLLMM NpenapaTtam Heobxoanmo BHELPEHNE KOMMITEKCHbIX
cTpaTernin KOHTPOIs, BKMYasd pPerynspHbli MOHUTOPUHT 3PMEKTUBHOCTU NeYeHus U afjanTtauuio Cxem
AerenbMMHTU3aUmMm B COOTBETCTBUM C COBPEMEHHBIMY PEKOMEHOALNSIMMU.

Ocoboe 3HauyeHne nmeeT TOo, 4To Npenapart «MBeprenb» npegcTaBnseT cobon yaobHyo B MPUMEHEHUN
opMy — refb, YTO CHWDKAET CTPECC Y XKUBOTHbIX U 0bneryaet 4o3npoBaHue, 0OCOOEHHO B MONEBbIX YCMOBUSIX.
OTO pernaet ero NepcnekTUBHbIM CPEACTBOM Af1 MacCOBOM OErefbMUHTM3auun B YCMOBUSIX KMBOTHO-
BOAYECKMX XO3SANCTB.

3akno4yeHue

lMpoBea&HHoe uccrnegoBaHue NO3BONUIO OLEHNUTL TepaneBTUYECKyo 3(EKTUBHOCTbL BETEPUHAPHOTO
npenapata «VBeprenb» nNpu neyvyeHUn nowagen, 3apaxeéHHbIX KULeYHbIMU HemaTogamu. [lonyyeHHble
pe3ynbTaTbl MokKasanu BbIPaXEHHOE CHWXEHWE KaK 3KCTEHCUBHOCTW, TaK M MHTEHCUBHOCTU WHBA3MM B
3KCNepuMeHTanbHOW rpynmne yxxe nocne nepsoro npumMeHeHusa npenapata. [pn noBTopHOM BBeaeHUN adhdhek-
TMBHOCTb gocturna 98%, 4To ykasbiBaeT Ha LienecoobpasHOCTb ABYKPATHOIO NPUMEHEHUS C MHTEpPBanom B 7
OHen Ansa OOCTUXKEHUSA Haumy4llero aHtMnapasutapHoro addexTa.

BbiBOAbI McCcneaoBaHnsi MONTHOCTBIO COOTBETCTBYIOT MNOCTABIIEHHON LIENW — 0O0CHOBaHUI0 3 eKTUB-
HOCTM NpenapaTa «/Beprenb» B yCrOBUAX €CTECTBEHHOWN refIbMMHTO3HOW MHBa3uW. MNpenapaT MoXeT ObITb
pPEKOMEHOBAH K MCMOMb30BaHWIO B NPAKTUKE BETEPUHAPHOW MeOULNHBI AN AereNbMUHTU3aLmMm nowanen B
X03ANCTBaX pasfIMYHOro npocuns.

C npakTnyeckomn ToYKU 3peHusi, NpUMeHeHne renesor opmbl obecnevmBaeT yaobCcTBO 4O3NPOBAHMS
N CHKAET CTPECC Y XXMBOTHbIX, YTO NOBbILLAET KOMMMAeHTHOCTb Tepanuun. [Npenapart nerko pacnpegensaercs
no cnusancTon 0BOMOYKE POTOBOM MOMOCTU WM NpefoTBpallaeT nonagaHue B AblXaTenbHble MyTW, YTO
MUHUMMU3NPYET PUCK OCITIOXXHEHUN, CBA3AHHbIX C €r0 UCMNOSIb30BaHNEM.

[Mony4eHHble pe3ynbTaThl 4EMOHCTPUPYHOT, YTO HOBbIV NpenapaT MOXeT CTaTb BaXXHbIM UHCTPYMEHTOM
B 6opbbe C KULEeYHbIMY HemaTogamm y nowagen, ocobeHHO B pernoHax C BbICOKOW CTENEHbI0 3apaXXeHHOCTH,
Takvx Kak otaenbHble panoHbl KadaxcTtaHa. [lpenapaT He TONMbKO CHWXAaeT KONMUYEeCTBO SvL, HemaTod B
dekanusix, Ho U ynydwaeT obllee COCTOsSIHUE M MNPOAYKTUBHOCTb XMBOTHbLIX, YTO NOATBEpXJaeT ero
NPaKTUYECKYO0 3HAYUMOCTb.

BHeapeHne gaHHoOro npenapaTta B BETEPUHAPHYIO NPaKTUKY MOXET 3HAYUTENBbHO YIyYLNTb KOHTPOIb
HaJ napasutapHbiMU UHEKUMAMM Y Nnoladen, CHUXasi 3KOHOMUYECK1e NoTepu 1 nosbiwas Gnarononyyve
XMBOTHbIX. HeobxoamMMbl ganbHenwme nccnegoBaHns ans onpegeneHms gnMTensHocTn agodpekTa, a Takke
ONS U3yYeHUss BO3MOXHbIX MOOOYHbIX AENCTBUIA MPU ANUTENBHOM NPUMEHEHNN.

HacToswee nccnegosaHve no3BonseT caenatb BblBOA O BbICOKOM MOTEHLMane HOBOro npotmMeonapa-
3UTapHOro BeTepuHapHoro npenapara «V/Beprenb» Ans NPYMEHEHWst B Pa3fM4YHbIX YCIOBUSIX COAEpXKaHNS
XMBOTHBIX, YTO OTKpPbIBAeT NEPCNeKTvBbI ANS €ro LWMPOKOro UCMOSMb30BaHNsS B BETEPUHAPHOWN MpaKTUKe.
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PekomeHgauuu

Ha ocHoBe npoBeaeHHOro uccneagoBaHmst MOXXHO PeKOMeHO0BaTh UCMNOb30BaHWE HOBOro NPOTMBONa-
pasuMTapHOro BeTepuHapHoro npenapata ans 6opbbbl ¢ renbMuMHTaMu y nowagen. [JononHUTenbHble
nccrnenoBaHUst MoryT ObiTb HarnpaBneHbl Ha U3yYeHne ANUTeNbHOCTYN addbekTa npenaparta 1 ero Bo3gencTams
Ha Apyrue Buabl XUBOTHbIX.
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B daHHol cmambe npedcmasrieHbl pesyrbmambl MOPOpyHKUUOHaIbHO20 aHau3a sauyernposodos
Kopos, cmpadarouwux 2unoghyHkyuel AUYHUKO8. Ha 0CHoB8aHUU KOMIIEKCHO20 uccriedo8aHust, 8KITYaru,e2o
mopgonoaudeckue, aucmorsoaudecKue U yumomempudyeckue Mmemoobl, yCmaHO8/1eHO, Ymo fpu HapyweHuu
OYHKUUU SUYHUKO8 Mpoucxo0um ymoJsiueHuUe CmeHoK 06oux sliuenpogodos ro CpasHEHUIO C HOpMarsibHbIMU
rnokazamensamu. [Npu amom 8 neeom slyenposode Habrrodaemcesi ysesiudeHue raowadu yumonnasmbsl U
s0ep anumernuarsbHbIX KITemokK, moeada Kak 8 rnpasoM — UX yMeHbleHue. B uenom, monujuHa cmeHKu 51ee020
u npagozo sAliuenposodos eospacmaem Ha 51,87% u 89,6% coomeemcmeeHHO, MO CPasHEHUK C
aHasio2UYHbLIMU napamMempamu y KIUHUYeCKU 300p08biX Xu8omHbix. Cruducmsbili criol j1ee020 U npasoeo
Alyenpogoda ymonujeH no cpasHeHuto ¢ Hopmol Ha 90,9% u 64,7%. Npu aunoyHKUUU SUYHUKO8 Y KOPO8
nnowadb yumonnasmbl U S0ep anumesnuasibHbIX KIemMOoK MOKPOBHO20 3rumesusi 8 51eeomM sluernposode
YMEHbWAaemcsi o CPasHeHU0 C aHaro2uYHbIMU MOKa3amesisiMu y KIUHUYEeCKU 300p08bIX KUBOMHBbIX Ha
1,94% u 16,97% coomeemcmeeHHO. Omo conposoxx0aemcsi CHUXEHUeM (hyHKUUOHaIbHOU akmueHoCmu
knemok Ha 13,5%. B mo xe epemsa & npasom siliyenposode, Hanpomus, nnowadb yumonnasmbl yeesiu-
yugaemcs Ha 22,5%, mozda kak nnow,adb s0ep ymeHbwaemcsi Ha 30,8%. [Npu amom ommedaemcs
rosbiweHue yHKUUOHanbHOU akmugHOCmuU arnumesnuarnbHbiXx Kemok Ha 39,1%.

Knroyesnblie cnoga: 2unoyHKUUSI AUYHUKOS, AUUernpoeod, Kopoeabl, 2ucmorioausi, Mopghosiogus.
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byn makanada aHarnbiK 6e3 2unogyHKyusiCbiHaH 3apdan weaemiH cubipnapdbiH XyMbipmKanapbiH
mopghopyHKyuoHandbl manday Hemuxxesnepi kenmipinzeH. Mopghonoausnbik, 2ucmono2usnbIK XoHe yumo-
mempusinbik 8dicmepdi KaMmumabiH KeweHOi 3epmmey HeeidiH0e aHasnbik 6e30epdiH Kbiamemi Oy3binraH
Ke30e Karnbinmbl KepcemKilumepMeH casbicmbipraHOa eKi XyMbipmKa emkis2iuumiy Kabbipranapbl KanbiHOa-
mbiniambiHbl aHblIKMarsnobl. COHbIMEH Kamap, COJ1 XakK XyMblpmkada yumonsasma MeH anumenud xacywarna-
PpbiHbIH 50ponapbIHbIH yrFatobl 6alikanadsl, an oH xakma onapibiH a3arobl balikanadsi. XKasnbi, con XeHe OH
KaK KyMbipmka xondapbiHbiH KabbipracbiHbiH KallbIHObIFbl KIUHUKambIK cay aHyaprnapOafbl ykKcac
rnapamempJsiepMeH canbicmbipraHOa colikeciHwe 51,87% xoHe 89,6% -ra apmadbl. Cosn X8He OH XaK
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XKyMbIpmKa emkisaiuumiy wsipbiumsi Kabamel 90,9% xoHe 64,7% HopMmameH canbicmbipraHOa KarblHOa-
mbinFaH. CublpnapOarsbl aHarnbik 6e30epdiH 2urnoyHKUUSChI Ke3iHOe COMl XaK XYMblpmKa XOIfbIHOafbl
yumonsiasma MeH anumesul xacywanapbiHbiH arnumesiut a0ponapbiHbiH ayOaHbl KITUHUKarbIK cay XaHyap-
napOarbl yKcac KepcemkiwimepMeH carnbicmbipraHOa calkeciHwe 1,94% xoHe 16,97% memeHOeloi. byn
JacywanapOobiH ¢pyHKyUuoHanobiK benceroinieiHig 13,5% memeHdeyimeH bipee xypedi. COHbIMEH Kamap, OH
XKaK XKyMbIpmKa emkizziwume, KepiciHwe, yumoria3maHbiH aydaHbl 22,5% -ra apmadsbi, an s0ponapdbiH
ay0OaHbi 30,8% -ra a3asdbi. by pemme snumenud xacywarnapbiHbiH ¢pyHKUUOHanoblK 6erceHdiniziHid 39, 1%
-fa apmysl balikanaosbil.
TytiiHdi ce3dep: aHarbiK 6e3 2unoghyHKUUSIChI, XXYMbIPMKa, CUbIp, 2UCmosio2usi, Mopghoso2usl.

MORPHOFUNCTIONAL CHARACTERISTICS OF COW OVIDUCTS
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This article presents the results of a morphofunctional analysis of the egg ducts of cows suffering from
ovarian hypofunction. Based on a comprehensive study, including morphological, histological and cytometric
methods, it was found that when ovarian function is impaired, the walls of both ovaries thicken compared to
normal parameters. At the same time, there is an increase in the area of cytoplasm and epithelial cell nuclei in
the left oviduct, while in the right one there is a decrease. In general, the wall thickness of the left and right
egg ducts increases by 51.87% and 89.6%, respectively, compared with similar parameters in clinically healthy
animals. The mucous layer of the left and right oviduct is thickened by 90.9% and 64.7% compared to the
norm. With hypofunction of the ovaries in cows, the area of cytoplasm and nuclei of epithelial cells of the
integumentary epithelium in the left oviduct decreases by 1.94% and 16.97%, respectively, compared with
similar indicators in clinically healthy animals. This is accompanied by a decrease in the functional activity of
cells by 13.5%. At the same time, in the right oviduct, on the contrary, the cytoplasmic area increases by
22.5%, while the area of the nuclei decreases by 30.8%. At the same time, there is an increase in the functional
activity of epithelial cells by 39.1%.

Key words: ovarian hypofunction, oviposition, cows, histology, morphology.

PenpoayktuBHble 3aboneBaHus ABNAOTCA Cepbe3HbIM NPenaTCTBMEM NS NPOU3BOACTBA MOJIOYHOM
NPOAYKLUNN, MOCKOSMbKY OHU CHWXalT hepTUMNBbHOCTb U NPUBOAAT K 9KOHOMUYECKMM notepsam [1, ¢.6969;2,
c.20].

Mmo6anbHoe CHWXeHne penpoayKTUBHOM 3hPEKTUBHOCTU Y MOFIOYHbIX KOPOB ObIf0 ONMCaHO B TeYeHNEe
nocnegHux NATv gecatuneTuin. HegoctatouHas pepTunbHOCTL ABASETCS OCHOBHOW NMPUYUHOWN BbIGPAKOBKM
MOJIOYHBbIX KOpOB (20%) un, Takmm obpas3om, MPEeBOCXOAUT MacTUT M XPOMOTY KaK NMPUYUHbI BbIOPaKOBKU.
OKkoHOMUMYECKME NoTepU, cpeaun Npoyero, obycnosneHbl 6onee ANUTENBHBIMU UHTEPBANaMN MEXay oTenamu,
Gornee BbICOKMMU 3aTpaTamMn Ha OCEMEHEHME U pacxodamMun Ha nonoriHeHue ctaga [3, ¢.186].

OBapuanbHasa runodyHKUMst y KOpoB npeacTaBnseT cobon ogHO u3 Haubornee pacnpoCTpaHEHHbIX
HapyLIeHUN B 4eATeNbHOCTU AUYHUKOB. JUChYHKLMA ANYHUKOB, CONPOBOXAALLAACA yBennyeHnem npoaon-
XWUTENbHOCTU cepBUC-NEpPUOAA, BEAET K 3HAYUTENbHBIM 9KOHOMUYECKUM YObITKam, CnocobcTByeT BbIOpaKkoB-
Ke XXMBOTHbIX M COKpallaeT CPOK MX NPOAYKTMBHOIO WMCMONb30BaHMs B xossancTee. [4, ¢.81]. B xuBOTHO-
BOAYeCKMX npeanpuatuax y 4o 38% kopos HabnopgaeTcs yANMHEHHbIV aHOBYNATOPHbLIN NEPUOA, YTO HEPEAKO
CBSI3aHO C BO34encTBueM (hakTopoB, TakMX Kak oTpuuaTenbHbln 3HepreTudeckuii banaHc. [5, ¢.1876].

Mo gaHHbIM A.A. Camonnosa (2019), no 30—40% cnyyaes penpoayKTUBHbLIX PaCCTPONCTB B MOMOYHbIX
CTagax CBA3aHO MMEHHO C SMMHMKOBOW runodyHKUMen. [[McTonormyeckoe nccnegosaHne SUYHUKOB KOPOB Mpu
rMNOMYHKLUMM BbISBNSET XapaKTepHble U3MeHeHUs: PonnuKynbl HAaXoOAaTCA Ha paHHeW cTaguu aTpesuu —
HabnogaeTca gereHepaunsi rpaHynésHbIX KNeToK, Bakyonuaaums LMTonnasmbl; OTCYTCTBUE 3pernbix dhonnm-
KyIOB M XenTblX TeN — yKa3blBaeT Ha OTCYTCTBUE OBYNALUK; rMnonnasnsg SU4HUKOBOW CTPOMbI — BblpaxaeTcs
B CHWXKEHMM BacKynspusauuu, npeobnagaHum COeQVHWUTENbHOW TKaHW; HapylleHue dOonnukynoreHesa —
Marnoe Konum4ecTso hONNMKYNOB HAa PasfnYHbIX CTaAUsAX pa3BUTUS, 0CODEHHO aHTparnbHbIX [6, €.256).

Kak otmeuvatot MNnotHukos B.B. (2020), npu xpoHuveckon doopme rmMnoyHKUNM AUYHUKOB Habnoaa-
€TCs1 CKINepo3 CTPOMbI, YMEHbLUEHWE aKTUBHOCTM KIETOK TeKbl M rPaHyIE3HbIX KIMETOK, YTO MOXeT ObiTb
cneacTBMeM ANUTENbHOIO HEPreTUYECKOro geduumra nnm XpoHNYEeCKNX MHTOKCHKaummn [7, ¢.25].
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Uccneposanusa Mpomoson T.M. (2021) Takke ykasbiBalOT Ha TO, YTO NPW MMNOMYHKLMN YMEHbLUAETCS
aKcnpeccus peLenTopoB K rOHaA0TPONMHAM B TKAHAX SIMMHMKOB, OCOBEHHO B KNeTKax rpaHyné3Horo crosi, 4to
noaTBep>KaaeTcs UMMYHOMMCTOXMMUYECKUMN MeTodamu [8, c.48].

B uccnepoBaHusx HekoTopbix aBTopoB (E.CkoBopoanH, P.MyctadumH n coaet., 2020 r.) 6bino ycTa-
HoBneHo, 4To 20% obcnenoBaHHLIX KOPOB UMENW MNaToNOrMi PEenpoOAyKTUBHBLIX OpraHoB. [ucdyHKUMA
ANYHUKOB Bbina guarHoctupoBaHa y 31% KopoB. MCTONOrMYECKME U TMCTOXMMUYECKME UCCIIef0BaHUsS NOKa-
3anu, 4YTo BbICOKasl atpesnsi Bcex TUMNOB hOMMMKYNOB SANYHUKOB CBA3aHa C MMMOMYHKUNEN SAUYHMKOB. OTO
ObINO CBA3aHO C COCYAMCTON QUCTPOodUen CTPOMbI U CONPOBOXAAN0Ch aTpodunent 3HOOKPUHHBIX SEMEHTOB
MaTKW, YTO NPUBOOMIIO K CHUXKEHWUIO SHOOKPMHHON M penpoayKTUBHOM (PYHKUMM ANYHUKOB. CyLLLeCTBEHHbBIMMN
anemMeHTamu natoreHesa MCcYHKLUUN SUMHUKOB ABNSAOTCA HapyLUEeHUst (PYHKLMOHANbHOW CUCTEMbI KANYHUK-
rMnogun3-Haano4YeYHUKN-LLMTOBMAHAS Xene3a» N HapyLleHne MaTO4YHO-ANYHUKOBbIX B3aUMOOTHOLLEHUI, KO-
TOpPblE CYLLECTBEHHO pasnunyatnTcs Npu runoyHKLUMK, NpY ONUKYNAPHbBIX KUCTax U NPU NEPCUCTUPYHOLLUX
XenTbIxX Tenax [9, c.774].

l'McTonornyeckoe CTpoeHMe CTEHKU AnlenpoBoaa NogpobHO NpeAcTaBneHo B Hay4yHOW nutepaTtype,
MpW 3TOM OCHOBHblE MOPOSIOTMYECKNE XapaKTEPUCTUKM, YKa3aHHblE B MCTOYHUKAX, MOMHOCTBIO COOTBETCT-
BYIOT MOMyYEHHbIM HamMun pe3ynbTaTam. B 6onbluMHCTBE NyGnukauun nccrnegoBaTenu paccMaTpusBatoT anu-
TenuanbHbI CIon ANLEeBOAA C TOYKM 3pEHNST PETMOHAarbHbBIX Pa3nnuyuni B yNbTPacTPYKType, TMCTOXUMUYECKMX
CBOWICTBax 1 OU3NONOrMYECKNX OCOBEHHOCTAX Y pasnnyHbIX BUAOB MrekonuTawmx. Hapsagy ¢ aTum BHUMa-
HVe ygensieTcst PyHKUMOHANbHOW POy NMOKPOBHOIO 3MUTENUS: CEKPETOPHOW akTMBHOCTU Ge3pecHuYaTbix
KNeTok, a Tawkke paboTe pecHMYaTbIX KMETOK BOPOHKU snuenpoBoda, obecneuvBarlolimMx NpoaBuMKeHUE
SANLEKNETKM B CTOPOHY MaTtoudHbix Tpyb. Bce nepeuncneHHble yHKUMKM 3nuTenunst paccMaTpuBaloTcsl B
KOHTeKCTe cTagmi nonosoro umkna. [10, ¢.458; 11, c.743].

Lenb unccnepoBaHms: MN3yuntb nNatoMopdoriorMyeckoe COCTOSIHUS SANLIENPOBOOOB Y KOPOB Mpu
rMNogyHKLUUN ANYHUKOB.

3agauu nccnepoBaHus:

MpoBecTn aHann3 MopdOoNorMYECKUX U LUTOMETPUYECKUX XapaKTEPUCTUK SANLLENPOBOLOB Y KOPOB C
npu3Hakamy rmnoyHKUUN AUHHUKOB.

Uccnepoesate MopchodyHKUMOHANbHbIE OCOBEHHOCTU MOKPOBHOMO 3MNUTENUS CIIM3UCTON 0BOMNOYKM
ANLEenpoBOAOB NpW OBapuarnbHOM rMNogYHKLNN.

MaTepuanbl U MeToabl UccrenoBaHUN. ViccneqoBaHumsa npoBoamnm B TedeHne cdespans-utons 2023
roga B KyctaHnawckon obnacTu.

MaTepwvanom gns MopgoOMeTPUYECKOro aHanu3a nocny>unm opraHbl penpoayKTUBHOW CUCTEMbI KOPOB
B Bo3pacTe oT 4 0o 8 neT, HaxXoAMBLUMXCS B MAEHTUYHbIX YCITOBMSAX COOEpXKaHUs 1 Nony4aBLUnX OOUHAKoBOe
KopMneHne. KonvyecTBO XMBOTHBIX, UCMOMb3yeMbIX B uUccnegosaHuax, coctasuno 20 ronos u3 Hux 10
KNUHUYECKN 300pOBble XUBOTHLIE 1 10 ronoB ¢ rMNOMYyHKLMEN ANYHUKOB.

B xoge paboTbl NpMMEHANNCh cneayoLwmne MeToapl:

— rMCTONOrMYeckoe uccrefoBaHne TkaHen NosIoBOW CUCTEMbI KaK KINTMHUYECKN 340POBbIX XXMBOTHbIX, TaK
N KopoB C nartonorumen. buonorudeckunn matepuan dukcuposanca B 10% pacTtBope HeUTpanbHOro
¢dopmanuHa, nogseprancs ctaHgapTHOW NPOBOAKE € NocneayloLlen sannekon B napaduH. M'mctonornveckme
Cpes3bl OKpaLUMBaNMCh reMaTOKCUITMHOM 1 303MHOM,;

— LIUTOMETPUYECKNA aHaNM3 KNEeTOYHbIX CTPYKTYP;

— MCMOMNb30BaHMe cneunannu3npoBaHHOro 060pyaoBaHUA AN NOArOTOBKU, 3afMBKU U OKPACKWN TMCTO-
normyeckux npenapaTtoB. Ons oueHKn OYHKLUMOHANBbHOW aKTUBHOCTU aNMTENManbHbIX KNETOK MPOBOAMITOCH
n3MepeHne nnowagu umMTonnasmMbl U g4ep NOKPOBHOIO M XENe3ncToro anuTenus, a Takke pacyeT sgepHo-
LUMUTOMNIa3MEHHOIO COOTHOLLEHUS 3NUTENTNOLINTOB.

MonyyeHHble KONMYECTBEHHbIE AaHHble ObiNM NOABEPrHyThl CTaTUCTUYECKoW 06paboTke ¢ MCMoNb3o-
BaHMEM KOMMbloTepHoW nporpammbl Microsoft Excel. N3yyanu ructonormdeckne npenapartbl C MOMOLLbO
MUKpockonoB buonam.

Pe3synbTaTbl uccnegoBaHum

Cnusnucrtaga obonoyvka AanLenpoBOAOB HA CTOPOHE MOPAKEHHOTO ANYHUKA MOKPbITA BA3KUM CIU3UCTBIM
CEKpeTOM, KOTOPbIN C TPYAOM yAansieTcs ¢ €€ NOBEPXHOCTU. AnNUTenuanbHbIN Crov NpeacTaBieH pecHuTYa-
TbIMW U CEKPETOPHbLIMU KneTkamn. B amnynsapHon n cpegHen 3oHax aruenpoBoaa HabnogaeTcs runepnnasuns
CEKPETOPHLIX KIEeTOK, COMPOBOXAAKLWAACHA YTOMWEHMEM CNU3UCTbIX CKNagok. [py MUKPOCKOMUYECKOM
aHanm3e 3amKcupoBaHbl NPU3HaKM gechopmaunm aNUTENManbHbIX KNETOK, a Takke Hanmume NnemkounTapHom
nHpuneTpaumm. B rmyboknx yyactkax crim3nucTon, y oCHoBaHus 6asansHo MembpaHbl, OOHapyXXeHbl ckonne-
HWA KNeToK, copepXalimx cekpeT. Kak BMOHO Ha pucyHkax 1 1M 2, cnu3nctas U MblleyHass o60Mnoykm
ANLENPOBOAOB Yy KOPOB C OBapuarnbHOW TUMOMYHKUMEA 3HAYMTENBHO WCTOHYEHbI MO CPaBHEHUIO C
aHanorMYyHbIMMN CTPYKTYPaMM Y KITMHUYECKN 300POBbLIX XUBOTHLIX. CeKpeTopHas akTUBHOCTb 3nuTenuarbHbIX
KNeToK Npuv 3TOM OCTa&TCs Ha HU3KOM YPOBHE. (PUCYHOK 1,2).
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1 — Cepo3HbIN CroN, 2 — MbILLEYHbIA CNOW, 3 — CAIM3UCTbLIN CMON, 4 —CKNaaKk1 Ha HavyanbHOM 3Tane,
5 — cknagku BTOporo nopsigka, 6 —BHyTpeHHe NPOCTPaHCTBO AVLenpoBoaa

PucyHok 1 — CTpykTypa crnvaucton obonoukm ommopunHon Yactu anuenposoga (X100)

PucyHok 2 — lNpaBbIin AnLenpoBo KOPOB Npy rMNodyHKLNN SIMMHUKOB (reMaTOKCUITMH U 903UuH, X40)

B uccnepoBaHum, npegctaBneHHoM B Tabnuue 1, 6bino BbIIBNEHO CY)XXEHUE NPOCBeETa ANLENPOBOAOB
Yy KOpPOB, a TaKkKe OTCYTCTBME BTOPUYHbLIX CKMaAoK. TOrnWMHA CNU3UCTOro Crnos feBoro snuenposona
coctasuna 370,2+170,7 mkm (p=0,001) (o1 165 no 696 mkm), npasoro — 505,2+245,8 mkm (p=0,001) (oT 260
00 997 Mkm). JInHenHbIN aHanuM3 nokasan npeobnagaHne y4acTKOB C MCTOHYEHWEM CIIM3UCTOrO Criosl, YTO
NnoATBEPXKAAET BbIBOAbI UCCNEA0BaHUS.

Tabnuya 1 — Mopdonornieckun n LUTOMETPUYECKUI NMoKa3aTernb MNogyHKUUN SUYHUKOB

AnuenpoBoabl KOPOB

| KnuHuyecky 300poBble KOPOBbI | Mpu rYNOYHKLMN SIMHHWKOB
[MokasaTenu TOJLLEHbI CTEHKM M BXOASLIMX B €€ COCTaB CTPYKTYP
lMokasatenu JleBbIn MpaBbi JleBbIN NpaBbIn
CnnsuncTbIvi cnou 193,90+18,13™ 306,8+32,14" 371,1£170,7 504,72+245,8"
MopcnmaucTein crnon 86,14+11,04™ 96,626+13,14™ 81,59+31,47™ 141,1£39,8"

(MKM)
MblLeYHbIn cnor (MkMm) | 288,02+21,05™ 391,633+47,655" | 409,8+140,73" 863,5+325,2
MNMokpoBHas anuTenuasnbHas TkaHb

[MoBepxHOCTb

npoTonnasmaTu4yeckoro 193,90+18,13 306,8+32,14 64,3+18,8™ 68,65+23,22"
BelllecTBa (MKM?2)

Pasmep sagpa (Mkm?) 86,14+11,04 96,626+13,14 21,945,8 21,8+10,1"
Afo 288,02+21,05 391,633+47,655 0,359+0,05™ 0,485+0,05™

P=0,001";P=0,01";P<0,05™
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MoocnuancTeid crnon neBoro AnuenpoBoda OTNMYaeTCcs HEeOAHOPOAHOM TONWMHOM M B CPedHEM
cocrtasnset 80,63 £ 31,47 mkm (npu goctosepHoctTn P<0,05), Bapbupysa B npegenax ot 35,5 no 146 mkm. B
npaBoM ANLIENPOBOAE AaHHbIN NokasaTernb Bbiwe — 140,0 + 39,8 mkm (P=0,001), ¢ konebaHusamu ot 51 go 227
MKM. Pe3ynbTaTbl MMHENHOro aHanuaa nokasanu Hanuyve B NIeBOM SNLENPOBOAE ABYX MoAarbHbIX rpynn ¢
Bblpa)X€HHbIM CMELLEHMEM KaK BfeBO, Tak M BnpaBo. B oboux anuenpoBogax npeobnagatT yyacTKu C
WNCTOHYEHHBIM NOACIMU3NCTLIM CIIOEM (CM. PUCYHOK 7, 6; MpunoxeHne M).

TonwmHa MbILEYHOro Crosi JIEBOro sILENPOBOAA Takke BapbUpyeT Mo BCEW ANMHE U COCTaBMsET B
cpeaHem 411,9+ 140,73 mkm (P=0,001), B guanasoHe oT 181 go 623 mkm. B npaBom siuenpoBoge
MbILLIEYHbIA cron 6onee BbipaxeH — 862,4 + 333,2 mkm (P=0,001), ¢ konebaHuammn ot 450 go 1450 mkm.
JINHENHbIN aHanu3 BbISIBUI, YTO B NIEBOM ANLIENPOBOAE BCTPEYAKOTCS KakK 30Hbl UICTOHYEHUS, TaK U YyTOSLLEHNS
MbILLIEYHOrO CNoSA B paBHOW CTEMeHW, B TO BPEMs Kak B NpaBOM gilenpoBoe npeobnagatT yvacTku C
YMEHbLUEHHOW TOMLLUHOWN.

MopghogpyHKUyUOHaNbHas1 xapakmepucmuka MOKPOBHO20 3numesiusi cau3ucmol o06051049Ku
AlUuenpoeodoes npu 2unogyHKUUU SUYHUKOS8

Mnowaab npoTonnasmbl 3NUTENUOLMTOB MOKPOBHOMO 3MUTENUS CIM3UCTOM 00OSIOYKM  NEBOro
AnuenpoBoga KopoB coctaenseT 64,3 + 18,8 mkm? (P<0,05), yto cooTBeTCTBYET AnanasoHy ot 31,7 go 98,1
MKMZ. B npaBoM sifiLenpoBoge 3ToT nokasaTenb paBeH 68,6 + 23,2 mkm? (P<0,05), ¢ AManasoHOM 3HaYeHUI
ot 30,6 go 124 mkm2. JIMHENHbIN aHanu3 nokasbiBaeT, YTO B JIEBOM sliLenpoBoae HabnogaeTcs ogHa YeTko
BblpaXXeHHasi reHepauus KNeTok ¢ HebOomMblWMM CMELLEHMEM MOOANBHOCTU B NIEBYK CTOpPOHY. B npaBom
anuenpoBoae 3aduKCcMpoBaHbl ABE reHepauun KNeTok C NIEBOCTOPOHHUM WM NPaBOCTOPOHHUM pacronoxe-
HMEM MOLanbHOCTU, NPK 3TOM NpeobnagaroT KNeTkn HebomnbLOoro pasmepa.

Mnowaage €gep 3NUTENMOUMTOB INEBOro snuenpoesoga coctaensetr 22,158 mkm? (P0,001) c
ananasoHom oT 13,9 fo 36,2 MKm?, Torga Kak 4nis npaBoro siuenpoBoga ata BenudnHa pasHa 22,010,1 mkm?
(P0,001) ¢ gnanasoHom oT 10,6 o 61 mMkm2 JIMHEMHbI aHanu3 nnowaan agep B oboux snuenpoBopax
BbISIBUIT €4MHYI0 reHepaumio aaep ¢ NEBOCTOPOHHUM cMeLLeHneM. B gaHHom Bbibopke npeobnagatoT Mmenkne
agpa (CM. pucyHok 3, 6).

ApepHo-unTonnasMeHHoe cooTHoweHne (AMNO) NOKPOBHOrO aNUTENUS CIIM3UCTON 0BONOYKN NEBOTO
anuenposoaa coctasngaet 0,359 + 0,05 (P<0,05), ¢ guanasoHom ot 0,201 go 0,485, B npaBom siLienpoBoe
- 0,485+ 0,05 (P<0,05), c konebaHusmu ot 0,201 go 0,485. JIMHelHbIV aHanun3 nnowaan AMNO B nesom u
NpaBoM SNLENPOBOOAX BbISBUNT OAHY YETKO BbIPAXEHHYIO TreHepauuto KIeTOK C  LeHTpanbHbIM
pacnonoXeHnem MoganbHOCTU (CM. PUCYHOK 3, B).
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PucyHok 3 — LintomeTpuryeckas xapakrepmcTuka noKpoBHOro anuTenus S1uuenpoBo4oB
npy rMNOYHKL MU SUHHMKOB

O6cyxaeHue pe3ynbTaToB UCCIIeA0BaHUA:

Takum obpa3om, Ha OCHOBE MPOBEAEHHLIX HAMU MOPMONOrMYECKMX, TMCTONOrMYECKUX U LUTOMETPU-
YEeCKMX NccneoBaHNi MOXKHO 3aKMOUYUTL, YTO NPU TMNOGYHKLUKN SMYHUKOB Y KOPOB HabnoaaeTcs yTosnweHue
CTEHOK 00OoMX SANLLENPOBOOOB MO CPaBHEHUIO C HOpMarnbHbIMKM MokasaTensmu. B nesom sanuenpoBoge
nnowans uutonnasmbl M SAep MOKPOBHOMO 3MNUTENUS YBENWYMBAETCS, B TO BPEMS Kak B NPaBoOM
Aanuenposoe, HA060POT, MPOUCXOAUT UX YMEHbLLEHUE.

D,aHHbIe pe3ynbTaThl CBMAOETENbCTBYOT O HANMM4YUMN 3HAYUTENbHbIX MOpd.)OMeTpVI‘-IeCKI/IX U3MEHEHUN B
AnuenpoBoaax obcrneayeMblX KOPOB C FMNOMYHKUMEN SUYHWUKOB. YMEHbLUEHWE AMWHbI U LUMPUHBLI 3TWX
CTPYKTYP, @ TaKKe CHWXEHWe WX MacCbl MOryT yKasblBaTb Ha HapyLUeHHble (YHKLWUWM PEenpOAYKTUBHOW
CUCTEMbI, YTO MOXET HEFaTUBHO CKa3blBaTbCSl HA PEPTUNBHOCTU U OBLLEM 30POBbLE XKUBOTHBbIX.

Kpome Toro, yTonieHne CTEHOK SIALENPOBOAOB MOXET OblTb CBA3aHO C BOCMANUTENbHbIMMK MpoLiec-
camy Unn OpyrMMu NaTosiorM4yeckUMmn U3MEHEHNAMU, KOTOpble TPeOYIOT AOMOMHUTENBHOrO UCCNEAOBaHUS.
OTO MOXET roBOPUTb O HaNM4YMM XPOHUYECKOrO BOCMAaneHus unu gpyrux AUCTpodryeckmx npoLeccos, 4YTo
TakKke noateepxaaet HeO6XOD,I/IMOCTb KOMMNJ1IEKCHOro nogxogda K AnarHoCTuke u ne4vyeHuto Takmx cliy4aesn.
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Heobxoaumo obpaTuTb BHUMaHME Ha BO3MOXHOCTb NPUMEHEHUSI COBPEMEHHbIX METO40B AUArHOCTUKM,
Takux Kak ynbTpasBYKOBOE WUCCReoBaHWe U rMCTONorMdeckuii aHanua, ons 6onee getanbHOro uydeHus
COCTOSIHMS PENPOAYKTUBHOWM CUCTEMbI KOPOB. DTV METOAbI MOMYT MOMOYb B BbIIBIEHUN NPUYUH TMIOMYHKLMN
ANYHUKOB M pa3paboTke a(pPEKTUBHBIX CTpaATErMIN NEYEHNS, HanpaBeHHbIX Ha BOCCTaHOBMEHNE HopMarib-
HOro (PYHKLMOHUPOBaHWSA PENPOAYKTUBHOW CUCTEMBI U YIyYLLIEHUE NoKa3aTenen NpoayKTMBHOCTU XNBOTHbIX.

3akntroyeHue

OnvHa neBoro u nNpaBoro ANULEenpoBodoB y obcnedyembix kopoB cocTaBnseT Ha 13,17% wn 5,84%
MEHbLLE, YeM Y KIMHUYECKN 300POBbIX 0CODOEN, B TO BPEMS KaK LUMPUHA 3TUX CTPYKTYP MEHbLUE HOPMbI Ha
48,95% un 21,75% cooTBeTCTBEHHO. KpoMe Toro, Macca o60oux aiLenpoBooB TakKe HKe HOPMbI, COCTaBMSAs
6,49% wn 32,98% cooTBeTCTBEHHO. B Lenom, npu runodyHKUMM SUYHMKOB HabnogaeTcs yTornweHne CTeHOK
NeBOro ¥ NpaBoOro AWLIENPOBOAOB, KOTOPOE MpeBbIlaeT COOTBETCTBYKOLIME MNOKasaTenu y KIMHUYECKU
340p0oBbIX kopoB Ha 51,87% un 89,6% cooTBeTcTBEHHO. CniMauctas 06omnoyka feBoro 1 NpaBoro AnLenposoaa
yTOrLLEHa NO CPaABHEHUIO C HOpManbHbIMK NokadaTtenamm Ha 90,9% 1 64,7% COOTBETCTBEHHO.

Mnowaab uMTOMMNa3mMbl U sAep anuMTenuanbHbIX KNETOK B FIEBOM SAWLIENPOBOAE MpY FMNoyHKLUK
ANYHUKOB CHWDKEHA NO CPaBHEHMIO C aHAINOMMYHbIMU NokasaTensaMn y KINMHUYECKM 300poBbix KopoB Ha 1,94%
n 16,97% COOTBETCTBEHHO. JTO CBMAETENLCTBYET O CHWKEHUMM (YHKUMOHANBHOW aKTMBHOCTM KIETOK,
koTopas coctaBnsieT 13,5%. B npaBom aniuenpoBoge, HanNnpoTMB, Nowaab Uutonnasmbl yBenuveHa Ha 22,5%
Mo CpaBHEHMIO C HOPMOW, B TO BpeMS Kak nrowlagb sapa ymeHblieHa Ha 30,8%. MNpu aTom dyHKUMOHanbHas
aKTUBHOCTb KNETOK MOKPOBHOrO anNnTenus B npaBoM snuenpoBoae Bo3pocrna Ha 39,1%.
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K., Kazakcman Pecnybukacesl.

Enimi3diH aespoeHepkacinmik KeweHiHiH eH Kypdeni miHOemmepiHiH 6ipi em eHimidiniaiH apmmbipy
aman atimkaHda, IKM emiH eHOipydi ynralimy 6osbin mabbinadel. byn xardalida Kasmak myKbiM MasbIHbIH
peni andbiHFbl Kamapda, elimkeHi 61 MyKbIMHbIH 6me MaHbI30bl 9SKOHOMUKasbIK natidarbl Kacuemi — epexkue
maburu mypoe bynwbiKkem mMaccachiHbIH Xemisnyi.

Emmi IKM-HbiH eHimOinieiH apmmbipy MakcambiHOa KerimezeH wapyawblibikmapda KbiCKbl-kekmemei
Kkes3eHOe myblnFaH merndep KeHiHeH KorndaHbina 6acmadsl. Onap mendepdiH XaKChl WhIFbIMbI, epme Xeminyi,
XymMmcarnfFaH asblKmblH mipidel eciMMeH xakcbl emernyi, em hopmarnapbl XoHe carnbicmbipmarnsi mypde
maticbi3 IKM emi apKblnbl WapyawbinbiK UenepiHiH HazapbiH aydapadsbi.

Makanala Kanmak myKbIMbIHbIH 8p myprii 2eHomurnmi 6yKanapbiHbIH Myy MayCbiMbiHbIH 0f1apdbiH em
eHimOiniieiHe acepi myparibl MariMemmep kenmipineeH. XbindbiH Kbic Me3e2iniHoe (KaHmap-aknaH) Mopsik-
12054 amarnblK i3iHeH maparaH mendepdi any xoHe onapdbl emke ecipy Ky3ei keseH0e myblriraH mendepmeH
canbicmbipraH0a em eHiMOinieiH apmmabipyra MyMKiHOIK 6epemiHi aHbiKmanobi: ywaHblH canmarbl bolbIHWa
Mopsik-12054 amanbiK i3iHiH OyKanapbl 63 KypdacmapbiHaH 26,8 k2 Hemece 15,0% — ra apmabIK;ColibIC canmarbi
JKOHe colbIC WhbiFbiMbl 60UbIHWA, calikeciHwe, 29,9 ke xoHe 0,8% xorapbl 6010b1; IKM emiHn eHipydiH peHma-
benblinik deHeeli-Ky32i keaeHOe mybiriFraH mesidepmMeH canbicmbipraHoa 16,3% apmbik 6osiFaHbl aHbIKManobl.

Kbicma mybiniraH mendep epme xacmapbiHOa OypbIC 6Cy YWIiH mypakmbl XXoHe Kosialsibl xardaliapra
ue bonadkbl, byn onapra Ky3ei mybliriraH mendepMeH casbicmbipraHda byriuubIKem MaccachiH XoHe Xalrbl em
eHimOdinieiH dambimyda apmbiKWbibIK 6epeoi.

TytiHdi ce3dep: emmi IKM, Kanmak mykbiMbl, mMybiny MeP3iMi, colbIC WhIFbIMbI, amarbiK i3.

SPOEKTUBHOCTbL BbIPALULMBAHUA MOJIOAHAKA ANA NMPOU3BOACTBA roBAAUHDI
B MACHOM CKOTOBOLCTBE

AldmyxaHoea W.H.* — dokmop PhD, u.o. accouuupogaHHO20 rpogheccopa Kagedpbl rnpodoeosisb-
cmeeHHol besonacHocmu u 6uomexHornoeuu, HAO «KocmaHalickuli peauoHasbHbIl yHU8epcumem UMeHU
Axmem baltmypcbiHynbl», 2. KocmaHad, Pecriybnuka Kazaxcman.

bekbonamoesa A.T. — dokmop PhD, cmapuwul npenodasamerb kaghedpb! npodososibcmeeHHol 6e30-
nacHocmu u 6uomexHonoeuu, HAO «KocmaHalickuli peauoHarsbHbIl yHuUsepcumem UMeHU Axmem
BatimypcbiHynbi», 2. Kocmanalt, Pecriybnuka Kazaxcman.

OOHoli u3 Haubonee croxHbix 3adady az2porpPOMbIWIIEHHO20 KOMI/IeKca cmpaHbl sersemcs
ysernuyeHue rpouszsodcmea Mmsica, 8 YaCmHocmu 208510UHbl. B daHHOM criyyae, posnb KanMblUyKko20 cKkoma
3aHUMaem He nocrefHee Mecmo, mak Kak O4YeHb 8a)KHbIM XO35LUCMEEHHO MOIe3HbIM c80UCME8OM OaHHOU
ropo0dsbI s181s.emcsl yHUKaibHas npupooHasi MsICHasi CKOpOCenocme.

C uenbro nosbiweHUs npodyKmMuU8HOCMU MSICHO20 CKOma 80 MHO2UX X03dlcmeax cmasnu WUpOKO
ucrosb308amb Mypo8ble Omeribl, KOmopble NPUXo0siIMcs Ha 3uMHe-eeceHHUUl repuod. OHU npueiekaom
B8HUMAaHUE XUBOMHOB0008 XOPOWUM 8bIXO00M Merisim, CKOPOCMes10CMbi0, XOpOoWUMU oramamu KOpMos,
puUpPOCmMOM, MSCHbLIMU ghopMaMu U OMHOCUMESIbHO HEXUPHOU 208550UHOU.

B cmambe npusedeHbl OaHHbIe 10 8/IUSHUK Ce30Ha POXOEHUSsT BbIYKO8 KariMbIUKOU nopodsbl pas3HbixX
2eHOMUINo8 Ha UX MSICHYIO rpo0yKmueHOCMb. YCmaHOo8IeHO, Ymo nofy4deHue mensam om fuHuu Mopsik-
12054 8 3umHul nepuod 20da (sHeapb-thesparib) U 8bipallji8aHue Ux Ha MSCO r10380J15eMm r108bICUMb MSICHYHO
npoldyKkmueHoCMb bbI4KO8 MO CPAaBHEHUKD C omesiaMu 8 OCEeHHUU rnepuod: rno macce mywu OblYKU JTUHUU
Mopsik-12054 npesocxodunu ceoux ceepcmHuKos Ha 26,8 ke unu 15,0%, yboliHolu macce u y6oUHOMY 8bIx00y
— 29,9xe u 0,8%, coomeemcmeeHHO; yposeHb peHmabesibHocmu rnpouzeodcmea 20850uHbl — 16,3% no
CPpaBHEHUI0 C POXKOEHHbLIMU 8 OCEHHUU rnepuoo.

Tenssma, poxdeHHbIe 3umodl, nonydyarom 6onee cmaburnbHblie U bnazonpusimHble ycrogus Ors pocma
8 paHHeM go3pacme, Yymo obecrieyugaem UM MPeuMyu,ecmeo 8 pa3sumuu Mblue4YHol macchbl u obuwel
MSICHOU rPOdyKmMUBHOCMU 10 CPaBHEeHUI0 C mesisimaMu OCEHHEe20 repuoda poxXOeHUs.

Knro4deesnblie crioea: MACHOU ckom, KanMbiykasi nopoda, ce30H poxO0eHusl, y60UHbIlU 8biX00, TUHUS.
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EFFICIENCY OF RAISING YOUNG ANIMALS FOR BEEF PRODUCTION
IN BEEF CATTLE BREEDING

Aitzhanova I.N.*— PhD, acting Associate Professor of the Department of food safety and biotechnology,
Akhmet Baitursynuly Kostanay Regional University NLC, Kostanay, Republic of Kazakhstan.

Bekbolatova A.T. — PhD, Senior Lecturer of the Department of food safety and biotechnology, Akhmet
Baitursynuly Kostanay Regional University NLC, Kostanay, Republic of Kazakhstan.

One of the most challenging tasks of the country's agro-industrial complex is to increase meat
performance, in particular beef. In this context, the role of Kalmyk cattle is of considerable importance, primarily
due to the breed’s distinctive and economically valuable trait of natural meat maturity. To enhance the
productivity of beef cattle, many farms have increasingly adopted continuous calving practices, particularly
during the winter and spring seasons. These calving periods are of interest to livestock breeders due to their
high calf yield, early maturity, efficient feed conversion, strong growth rates, desirable meat conformation, and
relatively lean beef. The article presents data on the effect of the birth season of Kalmyk bull calves of different
genotypes on their meat performance.

The study found that calving from the Moryak-12054 line during the winter period (January—February),
followed by raising the offspring for beef production, significantly enhances the meat performance of male
calves compared to autumn-born counterparts. Specifically, male calves from winter calving showed an
increase in carcass weight by 26.8 kg, or 15.0%. Additionally, slaughter weight and slaughter yield were higher
by 29.9 kg and 0.8%, respectively. The profitability of beef production for winter-born male calves was 16.3%
higher than that of male calves born in the autumn period.

Winter-born male calves receive more stable and favorable conditions for growth at an early age, which
provides them with an advantage in developing muscle mass and overall meat performance compared to
autumn-born male calves.

Key words: beef cattle, Kalmyk breed, birth season, slaughter yield, line.

Kipicne. MemnekeTTiH arpoeHepKacinTik KelleHi wwewyi TMiC MaHpl3abl MacenenepgiH 6ipi — man
LapyalbinbIfbl HIMAEPIHIH )KOFapbl canarbl, AKONOrMAnbIK Tasa TYpNepiHiH eHAIPICIH apTTbIpy.

Byn pette maHbI3abl opbiH IKM eTiH eHaipyre, saifHW aKybl3fblH HeETi3ri ke3aepiHiH OipiHe Gepinegi [1,
6.64, 2, 6.138, 3, 6.162].

3epTTeyain apTYypni Mep3iMae TybifFaH Tenaepai ecipy TMiMAiniriH aHblkTayFa 6arbiTTanysl — 6yn et
OafbITbiHOaFbl Man LapyawbinbifblHAa MaHbI3abl Macene 6onbin Tabbinagbl. Kanmak TykeiMabl Tengepai
ecipydiH TMiMainiriH onapablH, Tyblnly MaycbiMbiHa 6annaHbICTbl 3epTTey e3ekTi, cebebi Byn GipHelue Heriari
dakTopnapmeH TyciHaipineai:

1. ©HgipicTik NnpouecTepai OHTannaHabIpy: TenaepAil ecyi MeH AamyblHa Tyblly MayCbIMbIHbIH 9CEpPiH
TYCiHY apKbifbl Lapyalbinbik nenepi TabbiHabl 6ackapyablH TMiMAI cTpaTernsinapbiH a3ipnen anagpl, oyn
OHIMAINIKTI apTTbIpyFa XeHe LWbIFbiH4apAbl a3anTyra biknan etegi.

2. KnumartTbIk xargannap: ContycTik KaszakcTaH cusiKTbl KYpT KOHTUHEHTanb4bl KNUMaTThl aiMakTapga
TengepaiH, Tyblly MaycCbiMbl OfapAblH, eMiplueHAairi MeH AeHcayfblfblHa anTaprblKkTank acep eTyi MYMKIH.
3epTTeynep kepceTkeHaen, 6enrini 6ip maycbimaa TybiniFaH Oy3aynap canmak KOCy XaHe >anmnbl AeHcay bl
Xaraanbl 60MbIHLLA apThIKLWbINbIKTapFa e 60nybl MyMKiH.

3. OkoHOMMKanbIK TUIMAINIK: TengepaiH Tybiny MayCbiMblH AypbIiC TaHAay >Xemuen LbiFbiIHAaPbIH
as3anTbiM, WapyallbibIKTbIH 93KOHOMUKAMNbIK KOPCETKILUTEPIH XakcapTa anagbl. Mbicanbl, KekTeMae TyblfFaH
Oy3aynap epTe >KacTaH >XaWbifbiM asblfblH NamganaHa anagbl, Oyn Kypama Xemre KeTKeH LWbIFbIHObI
asanTagpl.

4. leHeTukanblk dakTopnap: kanvak Tykeimabl IKMabl cummeHTans Hemece nyMMysuH Tapisai 6acka
TykbIMAapMeH GyaaHaacTbipy YprakTbiH ©HIMAINIK canacbiH XakcapTa anagbl. Tybiny MaycbiMbiHbIH MyHOaln
OynaHoapra acepiH TYCiHy TviMAi cenekunsnbik 6argapnamanapgpl xacayra kemekrecei [4, 6.52].

Ocblnariwa, kanmak Tykeimasl IKM TengepiH ecipy Tvimainirive TyFaH mMayCbIMHbIH, CEpPiH 3epTTey —
BpTYpni KNMMAaTTLIK Xafdannapaa eTTi Man wapyalblbifblHbIH, 6HIMAINIMNT MeH TypaKTbifblfbiH apTThipyablH
MaHbI3abl OafbITbl 0ONbIN Tabbinagwl.

ETTi Man wapyalwbineifelHAa Tengepai TMiMai ecipy — asblk-TYNiK KayincisairiH kamTamacsi3 ety MeH
aybIn WapyalwblfblFbiHbIH, 3KOHOMUKanbIK TUIMAINIriH apTTelipydblH, Herisri bakTtopel. Ten ecipy yaepictepiH
OHTaWmnaHgpIpy >KOfapbl cananbl CUMbIp €TiH OHAIpYy KenemiH apTTblpyFa biknan etei, Oyn eT eHimiHe
CYPaHbICTbIH apTybl XafganblHAa aca e3eKTi.

Kanmak Tykeimabl IKM TengepiH ecipy — Kasakctangarsl eTTi Man wapyaLlublsbifbl YLILiH ©3€KTi TakbIpbIr.
Ocbl TykbIM Kasipri KasakctaH aymarbiHa 400 XblngaH actaM yakblT OypblH SKemniHreH »aHe KypT
KOHTUHEHTanabl KNumaTt MeH SKCTEHCUBTI yCTay XaFfannapblHa Xofapbl OenimainiriveH epekweneHegi.
Kanmak Tykeimabl IKM >xanbinbiMablK asblkTbl TUIMAI Nakganadbin, asblk MOS Ke3eHaepiHae Man KOpbIH XXuHan,
Korancbl3 MaycbiMaapAa con KopAbl naviganaHa anagpl, Oyn xxafgan WwekTeyni asblKTblK pecypcTap kesiHge
Oe TypakTbl eHiMAiNikTi kamTamacoi3 etegqi [5, 6.200, 6, 6.324].

80



AYblJ1 WAPYALWBUIbIFbI FbJIbIMOAPDI CEJIbCKOXO3ANWCTBEHHbIE HAYKU

KasakctaH xafdavblHOa, KeH ankantapgbl gana MeH LWenentrep anbin >XaTkahdblKTaH, Kanmak
TYKbIMbIH ©Cipy epekLie opblHAa. byn TykbiMAarsl Manaap Xofapbl TO3IMAINIKNEH, MbIKTbl KOHCTUTYLMSICBIMEH
XoHe XaubInbIMAbIK KOpeKTi y3ak isaeyre 6enimainirimeH epekweneHei. CoHbiMeH katap, onapablH, kebeto
kabineTi xakcbl, 6yn TabbiHAbI TUIMAI kebenTyre MymkiHAik 6epeni [7, 6.30, 8, 6.201].

ConTycTik KasakcTaH eHipiHae XyprisinreH 3epTreynep Kanmak TyKbIMblHbIH, BykanapblH UHTEHCUBTI
ocCipy apkblfbl Xofapbl €T eHimAiniriHe Kon eTkidyre 6onatbiHblH KepceTTi. Mbicanbl, 18 annblK xacka
kenrenge OykawblikTapablH Tipi canmarbl 450-550 kr-fa geniH xeTteqi, an col WhbifbiMbl 57—-62% Kypangbl.
Byn kepceTkiwTep TYKbIMHbBIH cananbl CUblp €TiH eHAipyae 3op aneyeTi 6ap ekeHiH genengengi [9, 6.69, 10,
6.400].

Kanmak TyKbIMblHbIH TONAEpPiH ecipyaiH 9KOHOMMKAIbIK TUIMAINIr Xemwen neH KyTiMre XXymcanaTblH
WbIFbIHAAPAbIH TEMeHAIriMeH TyciHaipineai. Man xbin 6owbl XanbinsiMaa 6ona anaabl, 0yn asbiKTaHAbIpy MeH
KbIBMET KepceTyre KeTeTiH WbifblHaapabl asantagbl. CoHbIMeH kaTap, Oy3aynapabiH Tipwinikke 6ewnimainiri
XKOFapbl XoeHe aypyllaHablk AeHreni TemeH 6onfaHabIKTaH, BeTepuHapnblK WoeiFbiHAap Aa asasgbl [11, 6.61,
12, 6.15].

Kanwmak TykeiMbliH KasakcTaHgarbl €TTi ipi kapa wapyalbinbifblHa eHridy engid cananbl CubIp eTiMeH
©3iH-63i KamMTamachbl3 eTyiH apTTbipyfa, €T eHiMAepiH MMnopTTayfa TOYenAainikTi asanTyFa XoHe aybinablk
ariMakTapgpblH AamybliHa biknan etefi. KasakcTaHHbIH, KNMMaTTbIK epekwenikTtepi MeH Tabufn pecypcrapbiH
eckepe OTbIpbIM, KanMak TyKbIMbl ©HipAe eTTi Man wapyalbinblifbiH TUIMA[ XeHe TypakTbl AambITy YLUiH
OHTannbl TaHgay 6onein Tabbinagel [13, 6.65].

JKypriginreH wapyawbinbIKTblK 3KCNEPUMEHTanablK XYMbICTbIH HOTUXECIHOE Ka3sblfifaH fbifibiMU
MakarnaHblH, Herisri MakcaTtbl — IKM TeniHiH, eHimainiriHe acep eTeTiH dhakTopnapabl 6aranay, coHgan-ak cubip
€Ti eHAipiciHiH 3kOHOMUKanbIK XXeHe BronorManbIK TMIMAINIriH apTTbIPy YLUiH OHbI ©CIpYAiH OHTaNnNbl 84icTepPiH
asipriey XoHe Heri3gey.

YKymbIcTbIH HaTWXenepi eTTi IKM wapyallbinbifblH AamMbITy MacenenepiMeH anHansicatblH chepmepnik
LapyaLlbIfbiKTap, arpoOeHepKacinTiK KacinopbiHAAP MEH FbiNbIMU MeKeMernep YLiH nargansl 60mnybl MyMKiH.

3eptTey opictepi mMeH wmaTtepuangapbl. 3epTTeynep ContycTik KasakcTanga oOpHanackaH
«Mockosckun» XKLWC wapTTapbiHga kanmak TykeiMabl bykalubikTapra xyprisingi. LapyalwbinbiKTbik-akcnepu-
MEHTTiK Taxipubenepai Xypridy yWiH LWapyallblfbIKTa Xyn-aHanortrap npyvHuuni 6orbiHWwa 8 annbik XactaH
GacTan, apkancbicbl 15 6acTaH TypaTbiH TEpT Ton OykawbikTap Kypbingbl [14, 6.14]: ky3 mep3imiHae (KasaH—
kapawa) TybinfFaH | Ton — Mopsk-12054 atanbiK i3iHiH, OyKallbIKTapbl; Kbl Mep3iMiHae (KaHTap—aknaH) TyblinFaH
II Ton — Mopsik-12054 aTtanblK i3iHiH OykallbiKTapbl; Ky3 MmepsimiHae (kaszaH—kapawa) TybinFad Il Ton —
CtporHbIn-2520 aTanblK i3iHiH ByKallbIKTapbl; Kbic Mep3iMiHae (kaHTap—aknaH) TybinfFaH 1V ton — CTponHbIn-
2520 aTanblK i3iHiH 6ykalubiKkTapsbl (1-kecTe).

Toxipubenepai xyprizy 6apbicbiHga BMW (1978), BEIKMWF3WN sgictemenik HyckaynapbiH
navaanaHgbik.

1 kecme — TaxipnbeHiH cbizbaHyckachl

Ton bac caHbl, n XKbiHbicbl | Weify Teri, atanbik i3 | Tybiny mepsimi, an Toxipnbe y3aKTbifbl
| 15 Oykawblk | Mopsk-12054 Ky3, ka3zaH-kapalua
Il 15 Oykawblk | Mopsik-12054 KbiC, KaHTap-aknaH | 8 annblk xacTaH 18
[l 15 Oykauwblk | CTonHoro-2520 Ky3, kasaH-kapalwa | annblK xacka AeniH
Y 15 oykawsblk | CtonHoro-2520 Kblc, kKaHTap-aknaH

OKcnepuMeHTTi Xypridy 6apbicbiHaa eTTi IKM wapyalwbinbifbiHAA KOnAaHbinaThiH aybinapyallbinblfbl
Mangapabl yctay TEXHONOrMsChl nanganaHbingsl.

Toxipubenik TenaepdiH Tipigen canmarbiHbiH ©3repy AMHaAMUKACbIH all CalblHFbl Tapasblga enwiey
apKblbl aHbIKTaabIK.

bykawbikTapabiH, 18 angarbl €T eHiMAiniriH combic angblHOafbl canMarbiH, ylla canmarbiH, yula
WbIFbIHBIH, W MaK canMarbliH, COMbIC CanMafblH, COMbIC LUbIFbIMbIH aHbIKTay apkblibl, dpopmMyna 1 ceiikec
ecenTen, MeHrepgik.

¥LWaHbIH COMbIC canmMarbl
CoMbIC LWbIFbIHbI = *100 (1)
ManpgblH combiC angbiHAarbl canmarbl

Coubic angeiHaa 6apnblk Mangapabl 24 carat 6onbl aw ycran, cyapyabl combicka 8 carat kanrfaHga
TOKTaTThbIK. ByKallbIKTapablH COMbIC anablHAafbl canvarbl alThliKTaH KeriHri canmMarbl 6onbin ecentenei.

OkcnepumeHT HaTwxkenepi Statistica 10.0 (Stat Soft Inc., AKL) xyreciHaoe nepektepai eHaoeymeH Excel
6arpapnamacsl (Microsoft, AKLL) apkeinel Microsoft Office 6argapnamansik nakeTi apkbinsl ANOVA Bapuauus
TangayblHa yuwbipagbl. ApudmMeTurkanbik opTa (X) )aHe cTangapTThl aybiTkynap (Sd) ecentengi. AybiTKynap-
OblH MaHi ®uwep cbiHaFbl apkbifbl aHbikTangbl. bapnblk mMatemaTukanblk, OMOMETpUAnbIK eHaeyrnep
H.A.MnoxmnHcknin meH E.K. MepKkypbeBaHbIH aaicTeMeciHe caikec ecenTteniHgi [15, 6. 120, 16, 6.196].
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3epTTey HoTMXenepi.

3epTtTeynep GykalibikTapabl eHenepiHeH BenreHHeH keniHri keseHMeH 6acTan, 18 annbiK XXacTafbl eH
XOFapbl Tipi canmakka aeuiHri 6ykin ecipy TexHonoranbIK LMK 6apbicbiHAa XKyprisingi.

bykawbikTapabl eHenepiHeH 8 annblk xacTtapblHoa 6Genepni. benreHHeH keliH Gapnblk TonTafbl
OyKallblKTap XeHin TunTeri KypbinbiCbiMeH GipikTipinreH 6opaakbiniay anaHbliHa aybICTbIpbIfbIn, Gip TonTa
bannaycol3 xarganaa ycrangbl. Texipubeneri Tenaepai asblKTaHObIPY MEH Cyapy cepyeH anaHbliHAa TONThblK
actaynap MeH cyaTTap apkbinbl Xypridingi. CepyeH anaHbliHAa TengepaiH Aemanybl ywiH Tebelik (KypraH)
Xacangbl, oFaH OykallblKTap apaanbiM eMiH epKiH LbIFbIM, CEpyeHaen anaabi.

MangplH KbiCTak Ke3eHiHAeri a3blK pauMOHbIHA WapyallblfibikTa eHAIPINreH xem-wenTep — apna-ovaan
YHTarbl, XXOHpILLKA Webi, apna AsHAOi cypreM, Xyrepi cypnemi kipegi. A3blKTaHObIpy paLyMoH 6aprblk KOPEKTiK
3aTTap GovbIHWAa TeHecTipinreH. MangbiH MMHepanabl 3aTtTapra OereH KaXeTTiniri kocbiMwia 6epineTiH Ty3-
Xanarfblw neH 6op ecebiHeH kaMmTaMachI3 eTingi.

8 arpaH 18 annblk xxacka AewiHri keseHae TengepMeH TyThiHbIFaH asblk KypamMblHAA ipi asbikTap 29,4%,
WhipblHAbl — 32,9%, KoHUeHTpaTTap — 37,7% Kypagabl.

TyraH Mep3imgepi apTypni (Ky3, KbiC) Tengep ecy kapkbiHbl GowmbiHwa 6ip-6ipiHeH epekweneHai.
Mbicanel, 9 annblk xxactafbl Kbic Me3riniHae TyFaH CTporHbIn-2520 atanbik i3iHiH OyKalubIKTapbl Ky3ri keseHae
TyFaH kartapnactapblHaH Tipigen canmak 6ovbiHWwa 2,1%-fa, an Mopsik-12054 TyKbIMbIHbIH, GyKalLbIKTapbl
5,1%-fa xofapbl 6onabl. 18 annblk xxacta 6yn kepceTkiw 6onbiHwa CTponHbIN-2520 atanblk i3iHiH KbICKbl
Mep3imae TyFaH Oykawsbiktapbl Il Ton 6ykawsbikTapbiHaH 15,1%-Fa, an Mopsak-12054 atanbik i3iHiH Oyka-
weikTapbl | TonTan 13,7%-fa apTblk 60nabl.

3epTtTenreH TendepaiH KaHblHbIH MOPQONOMUANbIK XoHe OUOXUMUANDBIK KypaMbl (U3MONOrusasbIK
HopManap weriHge 6onabl. COHbIMEH KaTap, KbiCKkbl Mep3iMae TyFaH TenaepAiH kKaHblHAa XeHe capbicyblHAA
3PUTPOLIUTTEP CaHbl, FTEMOrMOOMH KOHLEHTPaUUSChI, XKarnmbl aKybl3 XeHe anbOymMuHaep Merepi eH Xorapbl
JeHrenge 6onabl.

BykalbiKTapablH apTypni TyFaH Mep3iMi GOMbIHLLIA €T eHiMAiniriH 3epTTey ywiH onap 18 annblk xacka
XeTkeHae bakpinay combiChl Xyprisingi. byn petre 6apnbik TonTarbl TeNAepaiH €T eHIMAINIriHiH CiHiMainiri ex,
XOfFapbl Aen TaWbingbl, an anbiHFaH ywanap MeMCt 779-79 TananTapbliHa cevikec OipiHWi caHaTka
XaTkbi3blngpl (2-kecte).

2 Kecme — Op Typni reHoTunTeri kanMak TykbiMAbl OyKallbIKTapAbl COK KepCceTKiluTepiHiH »acblHa
6annaHbICTbl 83repyi, n=3 (X£Sx)

Toxipubenik TonTap
KepceTKilTepi Kysge TyblnFaH KbICTa TyblnfFaH
Mopsik- 12054 | CtponHbi -2520 Mopsik- 12054 CTtpoviHbIn -2520
1 10N 3 Ton 2 Ton 4 Ton
1 2 3 4 5

Tipigen canmak, Kr 364,7+3,55 354,1+9,89 414,549,12 407,7+10,48
Conbic anp! Tipine# 333,1£2,10 328,6+0,96 380,7+2,63 372,9+1,78
canwarbl, Kr
¥LWwa canmarbl, K& 178,4+0,90 173,0%4,80 205,2+5,68 197,9+5,84
¥LwWwa WwhifbiMbl, % 53,5+0,29 52,6+0,15 53,9+0,38 53,1+£0,15
Il mal canmarbl, Kr 9,1+0,12* 10,4+0,34* 12,2+0,38 13,940,23
Il man wolFbiMbl, % 2,7+0,06 3,2+0,08 3,2+0,03 3,7+0,10
CoWibiC canmarbl, Kr 187,5+0,82 183,445,00 217,4+6,04 211,8+5,89
CombIC WhbIfbIMbI, % 56,3+0,34 55,8+0,16 57,1+£0,38 56,810,21
Con xaK xapTbi ywa 91,3+4,70 88,240,62 105,145,88 103,845,59
canwarbl, Kr
ET neH man canmarbl, Kr 75,4+4,03 71,5+0,70 87,1+4,86* 84,0+4,11*
ET neH man wbifbiMbl, % 82,6 81,1 82,9 80,9
CyWnek canmarbl, Kr 14,7+0,56 15,6+0,31 16,6+1,05 18,3+1,37
Cynek whlifbiMbl, % 16,1 17,7 15,8 17,6
ClHip-wemipuiex 1,240,15 1,1£0,18 1,4£0,15 1,5£0,19
canmarbl, Kr
C||-|,|p-LueM(|)p|.ue|< 13 1.2 13 15
LWbIfbIMbI, %
ETTinik uHpekci 5,140,031 4,0+£0,072 5,240,011 4,8+0,071
blnfangbifbl 76,3 £3, 67 76,8 £3,58 74,5 + 3,37 74,9 £3,41
Kyprak 3at 23,7+0,28 23,2 0,24 25,5 +0,34 25,1 0,60
AKybI3 18,2 £1,53 18,1 £1,39 20,6 £ 1,65 19,2+1,56
Maw 4,7 0,36 4,2+0,23 40%1,3 5,0 £0,7
Kyni 0,8 £0,10 0,9+0,16 0,9+£0,13 0,9 £0,12
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2-KECTEHiH, Xanfachbl

1 Kr eTTiH Hapniri, KKasn 1165 1106,9 1217,5 1195,2

1 Kr 3HepreTuKanbik 4.8 46 5,1 5,0
KyHObIMbIFbI, MOX
*p>0,01

2 kecTepferi kanmak TykbiM OyKallubIKTapbiHbIH COKO KOPCETKILUTEPIH 3epTTEY HaTUXECIHAE, SpTYpPNi XbIN
MesriniHae TybinfFaH (KbIC, Ky3) apTypni reHoTUnKe XaTtaTbliH ByKallbIKTapAblH, COMbIC anabl Tipiaen canmarbl
TON apanbifblHOa anTapnbikTan OGipwama anbipMallbinbikTapbiMeH epekweniHai. Ky3 kesiHoe TybinfaH
OykalbikTapaa 6yn kepcetkiw 1 Tonta (Mopsk-12054) — 333,1 kr kypan, 3 TontaH (CTponHbIi-2520) 4,5 kr
Hemece 1,4% xofapbl 6onabl. CankeciHwe, KbiC ke3iHae TybinFaH OykallbikTapaa Aa MyHAaW 3aHabinblk
cakTangpl: 2 Ton kepceTkiwi 4 TonTaH 7,8 kr Hemece 2,1% apTblk 6onabl.

An KbiC Ke3iHAe TyblfFaH bip reHOTUMNKe XXaTaTblH 2 XXaHe 4 Ton OyKallbIKTapbIHbIH CanMarbl Ky3 KesiHae
TyblFaH 1 xoHe 3 Ton OyKallblKTapbiHbIH canMarbiHaH arblpMallbinbl, conkeciHwe, 47,6 kr Hemece 14,3%
xoHe 44,3 kr Hemece 13,5% >xofapbl 6onabl.

MyHOan avbipMalbifblK ylla canvarbiHa ga Gankangbl. 3epTrey GapbicbiHOA Ky3 KesiHae TyblnFaH
Mopsik-12054 aTanblk i3iHeH TapafaH OykalwbikTapdblH ywa canvarbl CTponHbIn-2520 aTanbik i3 OyKallbik-
TapblHbIH ywa canMarbiHaH 5,4 kr Hemece 3,1%, conkeciHWe, KbIC KesiHae TybinFaH OykallbiKTapablH 6y
kepceTkiwi 7,3 kr Hemece 3,7% >xofapbl 6ongel. An Bip reHoTunke xataTtblH (Mopsk- 12054) kpic mesriniHge
TyblNFaH GyKalbiKTapbiHbIH, anbipMaLLbIfblFbl 2 TONTbIH, KOPCETKILWi Ky3 KesiHge TybinFaH 1 TonTaH 26,8 «kr
Hemece 15,0% apTbik 6ongbl, corkeciHwe, CTporHbIN-2520 atanblk idiHeH TaparaH 4 Ton GyKallblTapblHbIH
canmarbl 3 Ton bykawbikTapblHaH 24,9 kr Hemece 14,4% apTblk 6onabl.

I man canmarbl 6oMbiHWA Ky3 ke3iHae TybinFaH CTponHbIN-2520 aTtanblk i3iHiH GyKallbIKTapbIHbIH,
kepceTkiwTepi Mopsik-12054 aTanblk i3iHiH OykawbikTapbiHaH 1,3 kr Hemece 14,2%-fa >XOfFapbl €KeHi
6ankangpbl. CankeciHwe, Mopsik- 12054 atanblk i3iHiH, KbIC ke3iHAe TybinFaH bykalbikTapbiHaa 1,7 Kr Hemece
12,2%-ra kemM kepceTkike ne 6ongbl. XKannbl, KbiC Me3riniHae TybinFaH OykallbiKTapAblH, Oyn KepceTkilli
Ky34e TyblFaH Tengepain kepceTkiwiHeH Gipluama >xofapbl 6onFaHbl Manim.

CoWibiC HOTUXKECIH cnaTTanTblH MaHbI3abl KepCeTKITePAiH Bipi cobIC WbIFbIMbI. Bapnblk Taxipnbenik
Ton GyKallbIKTapbIHbIH COMbIC LUbIFbIMbI KariMak TyKbIM CTaHZapTTapbiHa ca 55,8-57,1% wamacbiHaa 6ongabi.
KbiC Me3riniHge TyblFaH eki TONThIH, Aa OyKallbiKTapbl XKasfbl XXalblbiMaa €Ki Ke3eH XXYPreHAiKTeH, CombIC
WhIFbIMbI Ky3 Ke3iHge TyblnFaH OyKalwbiKTapgblH KepceTkiwTepiHe kapafaHga Oipwama apTblk GonFaHbl
G6ankangpl: Mopsk-12054 atanblK i3iHiH OykawbikTapbiHaa, cankeciHwe, 0,8%-fa, CTponHbI-2520 atanbik
i3iHiH OykawbikTapbiHaa — 1,0%-Fa.

AnblHFaH HaTWXenepre cymeHe OTbIPbIN, KbIC Me3rifiHae TyblFaH Tenaepaid Tipigen canmak ecimi, et
eHimainiri >xorapbl 6onaabl Aen KopbITbiHALI Xacayfa 6onabl.

Ocbinaniwa, spTypni reHoTUNTepAaeri bykallbikTapablH, COI0 KepCeTKILLTEPIH Tangay apKeinbl Tengepaid
Tybily Mep3iMiHe 6GannaHbICTbl TONTap apacbiHAafbl avblpMallbifbikTap aHblkTangbl. COHbIMEH KkaTap,
3epTTeneTiH cunaTtTamanapiblH TaH4aynbl XUbIHTbIFbI KbiC MesriniHae TybinFaH Mopsak-12054 atanblk isiHeH
TapafaH kanmak GykallbikTapbiHga 6onapl.

CankplHOoaTbINFaH yLlaHblH MOPONorManbIK KypamMblH Tangay eTiHeH CyreriH anblpy KesiHaeri eT neH
Mal canmvarbl 6oMbIHWA Ky3ae TybinFaH Mopsik-12054 6ykalubiktapga CTponiHbIn-2520 GykalbikTapbiHaH 3,9
Kr-fa Hemece 5,4%, coHaam-ak Kbic Me3riniHae TybiFaH bykallblKTapaa, conkeciHwe, 3,1 kr-Ffa Hemece 3,7 %-
fa apTblKWbINbiFbIMEH ankbiHOanabl.CynekTtepaiH canmarbl OonbiHWA Ky3ge TybiiFaH 3 TonTafbl
OyKalbIKTapbIHbIH, kepceTkiwTepi 1 Tonka kaparaHaa 0,9 kr (1,6%) apTblk, an KbiC MesriniHae TybinFaH 4
TONThIK 2 TonTaH 6yn anbipmalubineik 1,7 kr-fFa (1,8%)4aeniH XeTTi.

ETTinik MHAEKCI Xac epekweniriHe, TybliFaH Mep3iMiHe Kapawn e3repriliTiriMeH cunatTangbl XXaHe Xeke
reHeTukanblk Ton GovblHWa TypakTbl 6onabl. Taxipubenik TonTapbl apacbiHOaFbl €H YNKeH eTTiNiK MHAEKC
KbICTa TyblnFaH OyKallbikTapAblH yLLanapbiHAa epekeneHi.

Kypfrak 3aTTbiH Kypambl GoMblHWA Tybiny Mep3iMiHe 6annaHbiCTbl Ky3ge TybifFaH OyKawbiKTap eTi
CblHAMacCblHbIH KepcCeTKilITepi KbiCTa TyblffaH OykallbIKTapMeH canbiCTbipFraHga TemeH 6ongbl: Mopsik-
120541 tobbiHAa 1,8%, CTporiHbIN-2520 TobbIHAA — 1,9%, calikeciHwe. An aTanblK i3re XaTKbi3blrybl O0MbIH-
Wwa caneicTblipaTblH 0Ooncak, Ky3 KesiHge TybinbiM, conbiiFaH Mopsak- 12054 aTanbik i3iHeH TaparaH
OykalubikTapablH 0yn kepceTkiwi CTporHbIn-2520 KypaacTtapbiMeH canbicTeipradaa 0,5 % xorFapbl 6ongbl; an
KblC MegriniHae TybinfFaH Tengepae 6yn teHaeHums cakranbin — 0,4% apTblk Wamaga 6ongpl.

Mawngpblk Kypambl GovibiHLWLA eH TeMeH i kepceTkil Mopsik- 120541 aTanblk i3iHeH TapafaH KbiCc KesiHae
TybinFaH OykawbikTapabiH eTiHae — 4,0%, an eH orapfbl kepceTkilw CTporHbIi-2520 aTanblk i3iHeH TapaFaH
KblC Ke3iHAe TyblnFaH bykawbiktapga — 5,0% 6ankangbl.

KbicTa TybinFaH OykawbikTapabl 6opaakbiiay KesiHae eTTiH GuMonornsanblk KyHAbINbIFbl KakcapFaHbl
Oankangbl.

KbicKbl Mep3iMiHae TybinFaH OyKallblKkTapaa TaFramablK akybl3abliH, MangblH )XoHe 3HEpPrusiHbiH kebipek
TYHABIPbITYbI Garkangpl.
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Toxipubere anblHFaH OykallblKTapAblH yllanapblHOaFbl 9pTypri Kenemageri MangbiH Merswepi OHbIH
3HepreTuKanblK KyHAbIMNbIFbIHA Aa acep eTTi. Ky3 mesriniHae ae, Kbl MesriniHae Ae TybinFaH BykallubikTap
Mopsik- 12054 aTanblk i3iHeH TapafaH TonTafbl Byn kepceTkiw CTponHbIN-2520 TobbiHa KapafaHOa >Kofapbl
6ongpl — 0,1-0,2 M.

3 kecme — 18 annblK Xacka OeWiH ecipinreH apTypri reHOTUnKe XaTaTblH Ky3 XXeHe KbiC MesriniHae
TybinFaH byKallbikTapablH 9KOHOMMUKanbIK kKepceTkilwTepi (opTawa 1 6acka)

Toxipnbenik TonTap
. . Kysge TyblFraHgap KbicTa TybinFaHgap
Kepcetkiepi Mopsik- 12054 | CTpoitHbIit -2520 | Mopsik- 12054 | CTpoiiHbIi -2520

1 10N 3 Ton 1 Ton 3 Ton
Tipinen canmarbl, kr 364,7+3,55 354,1+9,89 414,5+9,12 407,7+10,48
AnblHFaH Tipigen canmak 331,7+2,31 323,9+5,12 381,5+4,69 377,5+7,23
ecimi, Kr
1 Kr Tipigen canmakTblH, 2000 2000 2000 2000
KYHbI, TT
1 OyKalwbIKTbl caTydaH 729400 708200 829000 815400
TYCKEH nanga, Tr
©cipyre KETKeH LWbIFbIHAAP, 627235 627235 546655 546655
T
1 u Tipigen canmak ecimiHiH 189 0971 193 650,8 143 291,0 144 809,3
©3iHAIK KyHbl, TT
Tasa nanga, Tr 102 165 80965 282345 268745
Pentabengainik, % 16,3 12,9 51,6 49,2

ToxipubeHiH 6apnblik ke3eHiHae eTTi TYKbIM TenaepiHid, Tybiny Mep3imi apTypni 6onfFaHablKTaH (Ky3, KbIC)
TonTapaa LWhifbiHOap Menwepi e3rewe Gongbl: 627 235 Tr xoHe 546 655 Tr, cankeciHwe. HaTmxeciHae,
Tipigen canmak ecimiHiH Oiplama TeMeH e3iHAiK KyHbl KbIC Me3rifiHAe TyblFaH KyTin-6ary MeH asblKTaHabIpy
XargannapbliHAa Tipigen canmak ecimi Xofapbl Mangapga 6onabl. 1 U Tipigen canmak ecimiHiH e3iHgiK KyHbl
Ky3 MesriniHge TyburaH Mopsk- 12054 aTanblk i3iHeH TaparaH OykallblikTapga e3 KypAacTapbiMeH
canbicTblpfaHga 4553,7 1r Hemece 2,4%, an kbic MesriniHae TybinFaHaap 1518,3 1r Hemece 1,0% TemeH
oonabl.

Toxipubere anblHFaH eTTi TYKbIM TONAepiH ecipy LlapyallbinbiKTap YwiH peHTabengi 6onbin kenegi.
Bipak, KbiC MesriniHae TybinFaH Tengepi e3re Ton KypAacTapblHa KapafaHda peHTabenginik aedreni
»KOFapblpak 60rbin, acbin TYCKeHi bankangpl.

Tankbinay. Kapalia avibiHaH cayip aribiHa AeWiH XypeTiH Tengey maycbiMabinblifbl €TTi IKM wapyatiubi-
NbIFbIHBIH 6acTbl epekweniri 6onein Tabbinaael. XXannan Tengey — 6yn wamameH 1-2 aiifa geniH co3sbinaTbiH,
Gipwama wureneHicTi yakbIT. Tenaeyai yibiMaacTbipy YLWIiH KNUMATTbIK Xafgannap MeH Tengey maycbiMbl
kaxkeT. Kyari-KbICKbl MayCbiMAa apHaibl «Tenaey OpHbl» 6onybl kepek, Byn KopanneH xabablkranfaH Kopara
WhifaTblH O66rMe Hemece KopfaHOapbl MEH >XenfeH KOpFaWTbiH allblK cepyeHey anaHbl 605ybl MyMKiH.
KekTem-xa3 MesriniHge Tengey xaubinbIMAbIK Xepnepae eTyi MyMKiH.

AmepxaHoB X.A. xaHe backa Aa fanbimgap e3 3epTTeyrnepiHae arpoeHepKacinTiK KeLeHHiH MaHbI3abl
mMacenenepiHiy 6ipi — >xofapbl canansl, akonoruanblik Tasa IKM eTiH eHAipyai apTTbipy €KeHiH KepCEeTKEH.
Kasipri yakpiTTa Oyn Macene HerisiHeH CyTTi )XaHe KOMOMHUPEHTeH BHIMAINIK OarbITbiHAAFb Manaapabl ecipy
apkbinbl Wewinyge. An eTTi IKMaaH anbiHaThIH €T Kenemi a3ipre a3 xaHe 6ip nanbi3gaH cen faHa acaabl [17,
6.8]. XapnamoB A.B. xaHe Tafbl 6acka aBTopnap aHblKTaraHaamn, eTTi Man WwapyallbinbIfbiHbIH YIIKEH 8MeyeTi,
asblKTaHAbIPY MEH yCTay XafgannapbiH XXakcapTyMeH katap, acbin TyKbiIMAbl XXYMbICTapAbl XeTingipy, onap-
Obl 6Cipy LapyallblfbIKTapFa eH, )XofFapbl OHIMAINIKTI )XaHe Tipi canMakTblH, 6CYiHiH TOMEH KyHbIH KaMTaMachI3
eTeTiH XblngblH OCbliHAaN MaycbiMaapbiHaa 6y3aynapabl any 6onein Tabeinagel [18, 6.150].

Ipi kKapa eTTi Mman wapyalbinbifbiHga TenAey Mep3iMaepiH 6apbiHWa TMiMAi Typae aHbIKTay Maceneci
8p avMakTblH, TabWFU-KNMMATTLIK XOHE 3KOHOMMKAmbIK >KaFdannapbliH, Xep nanganaHy epekllernikTepiH,
XanblnbiMAapAblH 6ap-XOFbIH, Ka3fbl XXaHe KbICKbl XKeM-LUBMNTiH, KYHbIH XxaHe 6acka aa bipkatap dakTtopnapabl
eckepe oTbipbin wewy kaxeT [19, 6.199]. AHanblk Man 6acbiHblH MaycbiMObIK TOnAeyiH bl OoFbl
TengeymeH (KpyrnoroguyHblii oTen) canbicTbipFaHaa GipHelwe apTblKWwbinbikTapel 6ap. Canmak xeHe xac
epekwweniktepi 6onbiHwa Bipkenki TenaiH 60nybl Xac-XbIHbICTbIK TONTapAbl XXacakrayabl, a3blKTaHabIpy MeH
KyTiMai yMbiMaacTbipyabl XeHingeteai. Keic mesriniHae 6ysay any onapAblH aypynapfa kapcbl Te3iMAainiriH
apTTbIpbIN, TONAIH cakTanyblH kKamTamachl3 eTefi XXoHe TyFaH Oy3aynapablH HaKTbl €CeOiH Xyprisyre MyMKiHAiK
6epegi [20, 6.131]. Kenge maycbimaplk Tengey eki keseHae eTkisinegi (kysae — anfaw OysaynaraH cubipnap,
KekTemae — epecek cubipnap). byn kektemri xxymbicTapablH kapbanacTbifblH a3anThin, KAbIH Tengey CaHblH
TeMeHaeTe[i.
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Pecnybnukambizga IKM eTiH eHAipyai apTTbipy VYWiH Tabufu XanbinbiMaapdbl nanganaHy epeklie
e3ekTinikke ne 6onbin oTbip. OCbl MakKcaTTa COHFbI XblfAapbl enfiH, CONTYCTiK aMakTapbiHAa UMMNopTTanfaH
Kanmak ipi kapa TyKbIMbIH ecCipy Konfa anblHyda. Kanmak TyKbiMbl XanbinbiMaapasl TMiMai nanganaHagpl,
KaTan KnumaTTblK Xafgannapra oHan 6enimaenegi, xakcbl ceMipy KkacueTTepiHe, Te3 keTepiny kabineTiHe
XKQHe Xofapbl eT eHiMainiriHe we. ETTi Man wapyallbinbiFbiH4a MayCcbiMAbIK TONThIK Tenaeyai yibiMaacTbipy
aca MaHbI3bl TEXHONOrMANbIK aneMeHT 6onbin Tabbinagbl. AHanbIKTapablH, LWOFbIpraHFaH Tengeyi Tenaepai
HeFypnbiM KOnamnbl Ke3eHae anyfa keHe Mangbl TMiMAi ceMipTy YLUiH Xacbl MeH Tipi canmMarbl 60MbIHLLIA
Gipkernki TabbiHOAp KanbiNnTacTblpyFa MyMKiHAIK 6epeai [21, 6.20].

KopbITbiHAbLI. 3epTTeynep kepceTKeHAeW, €TTi Man wapyalbinbifblHOa Ten any KesiHge Tipi
CanMakTblH, XXOfFapbl 6CiMiH KamMTaMacbI3 €Ty YLiH Tenaeyni KbiC-KeKTeM Mes3rifiiHae YynbIMAACTbIPpFaH XXeH, an
Xasfbl Oy3aynayaaH 6ac TapTy KaxerT.

Anfbic ce3. JkcnepyMeHTangblk-LlapyallblfbIKTbIK 3epTTeY XXYMbICTapbIH XYPridy 6apbiCcbiHaa kepce-
TinreH Kkongay ywiH «MockoBckoe» LapyallbifbifbiHbIH AUPEKTOPbl MEH XXYMbICLUbINAPbIHA anfbiCbIMbI3Abl
Gingipemis.

Kapxbinanabipy Kesi. Feinsimn-3eptrey xymbictapbl 2021-2023 xok. AOK canacbiHaarbl kongaHbansl
FbINbIMK 3epTTeynep «ETTi Man wapyawbinbifbiHAarbl reHeTuKanblK pecypctapabl cakTtay MeH XeTinaipyaid
cenekuuanblk npoueciH Tmimai 6ackapy TexHonormsnapbiH a3ipney» fbifbIMU-TEXHUKanbIK 6afgapnamachi
weHbepiHae xyprisingi.
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EHECIHEH BONMEHHEH KEMIHI KE3EHAE KA3AK AKBAC
T¥KbIMbIHbIH PEMOHTTbIK BACMAKTAPbDI )KXOHE BYKALLBIKTAPbIHOAFbI
KAHHbIH ®EPMEHTTIK K¥YPAMbIHA )XACbIHbIH 9CEPI
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KasakmbiH em 6arbimbiHOarbl akbac mykbiMObl yprawibi bacrakmapb! MeH byKauibIKmapbiHbIH Xachkl
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xemmi. 18 alnbiKk 6ykawbikmapOa KaHOarbl XXasrnbl aKybl30blH Menwepi 8 alnblKk bykawbiKmapMeH
canbicmeipraHda 6,32%-ra ecmi.

AKybi30ap 6HIMOinikmiH eeHemukarnbiK areyemiH KkepcememiH ecyde mMaHbI30bl perl amkapambiHbl
aHbikmanodsbl. Tipi MaccaHbIH XofapblriaybIMeH aKybl3 criekmpiHde e3zepicmep 60n10bl. PeMoHMMbIK yprawbl
bacniakmapda Xannbl aKybl3 XacbiHa Kapal apmabirn, bu3uonosusibiKk Hopmada Kanaobl, 6y aKybi3beH
JKemKinikmi kammamachi3 emirnyiH kepcemeodi.

bykawsbikmapda xarnnbl akybi30bIH Kebetoi HezaidiHeH anbbymuHOepae balnaHbicmbl 60510b1 — 051apPObIH
OeHeelii 17,23%-ra, an xannbl akybi30biH yneci 12,68%-ra ecmi. byn memabonukaneik npouecmepdiH
bernceHOeHAIpinyiH xeHe 2enamouyummepdiH akybi30bl cuHmMe30ey hbyHKUUSICbIHbIH XOFapblraybiH Kepce-
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UccnedosaHo enusiHue eospacma U XueoU Macchl PEMOHMHbIX MENOK U 6bI4KO8 Ka3axckol
6ernozoosoli Nopodbl MACHO20 HarnpaeneHus Ha 6enkosbil cocmas Kposu. [Nocne ombvéma om mameped,
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rpu 00UHAaKoBbIX yCrio8UsIX codepXaHusi U KopMreHus, ménku K 15-18 mecsuam Oocmuenu macchi,
npessiwaroweli Hopmamus | knacca. Y 6bi4koe 8 sospacme 18 mecsues codepxkaHue obujezo berika 8 Kposu
yeenuyunoch Ha 6,32% ro cpagHeHUto ¢ 8-MeCcsIYHbIMU bbiuKamu.

YcmaHoeneHo, 4ymo besniku uzsparom 8aXKHyr POfib 8 pocme, ompaxkasl eeHemudeckull nomeHyuarn
npodykmueHocmu. C ygenudeHuem xugol Macchl Mpoucxolusiu UsMeHeHus 8 berikoeom criekmpe. Y ménok
obwul berok eo3pacman ¢ 803pacmoM, ocmaeasicb 6 rpedenax u3uoIo2u4ecKol HOPMbI, 4Ymo
ceudemenbcmeayem o docmamo4YyHOM berikogom obecriedeHuU.

Y 6bI1uK08 ysesiudeHuUe obueezo bernka npoucxodusio 8 OCHOBHOM 3a CYEM asibbyMUHO8 — UX YPOBEHb
sbipoc Ha 17,23%, a Oorns 8 obwem bernike — Ha 12,58%. Omo conposoxxdanock USMEHEHUEM COOMHOUWEHUS
anbbymuHos u enobynuHoes (Alb/Gl), ompaxas akmusauyuto 06MEHHbIX MPOUECCo8 U ycureHue 6esloKCUH-
me3supyroweli hyHKUUU 2enamouumos. Bospacm mérnok cyulecmaeHH020 8/IUSIHUSI Ha YPO8eHb 25106y IUuHO8
He oka3arl.

Hecmompsi Ha uHmeHcusHbIU pocm, ¢husuooaudeckue rnokasamesnu MOJI00HsSKa ocmaeasnuchb 8
npedenax HOPMbI, YMO yKasbigaem Ha cmabusibHOCMb OOMEHHbIX MPOUecco8 u adeKksamHy peakuyuto
op2aHu3Ma Ha 803pacmHble UBMEHEHUS.

Knro4deenblie crioea: 6e1ko8bili 06MeH, peMOHMHbIe MErKU U bblYKU, Ka3axckas 6esio02o108as nopoda,
XKueasi macca, Memabosiu3m.

INFLUENCE OF AGE ON THE ENZYMATIC CONTENT OF BLOOD IN REPLACEMENT HEIFERS
AND BULLOCKS OF THE KAZAKH WHITE-HEADED BREED IN THE POST-WEANING PERIOD

Balabayev B.K.* — Candidate of Biological Sciences, Lecturer of special disciplines of the Kostanay
Agricultural College MSOE of the Department of education of the Kostanay region akimat, Senior Researcher
of the Agroinnovation SPC LLP, Tobol, Republic of Kazakhstan.

Kobzhassarov T.Zh. — PhD, deputy Dean for educational work of the Faculty of agricultural sciences,
acting Associate Professor of the Department of food safety and biotechnology, Akhmet Baitursynuly Kostanay
Regional University, Kostanay, Republic of Kazakhstan.

Yergazina A.M. — PhD, acting Assistant Professor of the Department of veterinary medicine, Akhmet
Baitursynuly Kostanay Regional University, Kostanay, Republic of Kazakhstan.

Murzakayeva G.K. — PhD, Senior Lecturer of the Department of veterinary sanitation, S.Seifullin Kazakh
Agro Technical Research University NCJSC, Astana, Republic of Kazakhstan.

The influence of age and body weight of replacement heifers and bullocks of the Kazakh white-headed
meat breed on the protein composition of blood has been studied. After weaning, under the same conditions
of husbandry and feeding, the heifers reached a weight exceeding the standard of class | by the age of 15-18
months. At the age of 18 months, the total protein content in the blood increased by 6.32% compared to 8-
month-old bullocks.

It has been established that proteins play an important role in growth, reflecting the genetic potential of
productivity. Changes in the protein spectrum occurred with an increase in body weight. In heifers, the total
protein increased with age, remaining within the physiological norm, which indicates sufficient protein supply.

In bullocks, the increase in total protein was mainly due to albumins — their level increased by 17.23%,
and their share in total protein increased by 12.58%. This was accompanied by a change in the ratio of
albumins to globulins (Alb/Gl), reflecting the activation of metabolic processes and an increase in the protein-
synthesizing function of hepatocytes. The age of the heifers did not have a significant effect on the level of
globulins.

Despite the intensive growth, the physiological parameters of the young animals remained within the
normal range, which indicates the stability of metabolic processes and an adequate body response to age-
related changes.

Key words: protein metabolism, replacement heifers and bullocks, Kazakh white-headed breed, live
weight, metabolism.

Kipicne. >XaHyapnap ar3acbiHOarbl MeTabonukanblk MpPOLECTepAiH AeHreni  usmonormanbik
XynenepaiH dyHKUMOHaNabl KyWiH aHbIKTanabl, OHbl KaHHbIH OMOXMMUANBLIK KypaMbl GolibiHwa Garanayra
6onagbl [1, 6. 39-41; 2, 6. 39-42; 6, 6. 9-12; 5, 6. 91 — 94]. KaHHbIH, aKybl3 NPouni epekLle Kbi3bIFyLbISbIK
Tyablpagbl, 6yn akybl3gapAblH >kaHyaprnap arf3acbiHblH ©Mipnik npouecTepiHaeri MaHpl3abl 61onornsnbIk
peniHe GannaHbIcThl [4, 6. 13-16; 7, 6. 66-71]. Ocbinanwa, onap, eH angbiMeH, OEeHEHiIH, XacyLlanapbiHbIH,
TiIHOEPIHIH, XXoHe MyLLEnepiHiH, Heri3ri KypbinbiIMAbIK 3r1eMeHTTepi 6onbin Tadbiaabl, TacbiMangay gyHKuns-
CblH OpblHAANAbl, KaHHbIH OCMOCTbLIK KbICbIMbIH YCTan TypyFa KaTbicagbl, OEHEHIH acyllanapbl MeH TiHAe-
piHOe cyablH TapanyblH peTTenai, aHTuaeHenepaiH Herisi petiHae KblameT eTefni, 6enrini 6ip UMMYHUTETTIH
OeHreniH aHbikTangpl [8, 6. 17-20]. KaHHbIH aKybl3 KypamMbl apTypni 9HOO0-X8He 3K30reHaik dakropnapabiH
acepiHeH anTapnbikTan esrepegi [3, 6. 352-355; 9, 6. 1-7], aKybl3 anmacyblHbIH KapKblHAbIMbIFLIH KOpceTeai.
KaHHbIH eH MaHbI3abl NpoTeoMAblK Npoduni opraHM3MHIH KapKblHAbI ©Cy Ke3eHiHae esrepefi, enTKeHi on
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reHeTuKanblK aKknapaTtTbiH iCke acblpbinyblH kepceTeai. CoHAbIKTaH XaHyapnapablH 9pTyphi KepiHictepaeri,
COHbIH, iWiHAe eHiIMAi KepiHicTepaeri kac aurblpMallbifblkTapbl MeTabonMaM MpoLecTepiHiH, KapKblHObI-
nbifbiMeH 6arnaxbicTbl [10, 6. 15-30; 11, 6. 1-12].

MakcaT, miHgeTTep. byn XyMbICTbIH, MakcaTbl kKa3ak akbac TyKbIMbIHbIH, PEMOHTTbIK GacnakTapbl MeH
OyKallblKTapblHbIH, KaHbIHbIH (OEepMEHTTIK KypamblHa acTblH acepiH alwy 6onabl. 3epTTey MiHOeTTepi
eHeciHeH GenreHHeH keliH onapAbl ecipy GapbiCbiHAA KaHHbIH aKybl3 KypaMblHbIH Xac epeklenikTepiH
3epTTey.

MaTtepuangap meH agictep. XKyMbICTbIH akcnepumeHTTIK 6eniri 2024 xbinbl «OmkaArpoy» XKLC man
WwapyawbinbiFbl  dpepmacbiHblH  06asacbiHga (KasakctaH Pecnybnukackl, KoctaHain o6nbickl MeHgikapa
aydaHbl, byoéHHbI aybinbl), 3epTxaHanblk 3epTreynep «ArpovHHoBaums» FOO» XLWIC 3epTxaHacbiHOa
XyprisinreH. 3epTTey 00bEKTICI Ka3aKTbIH akbac TyKbIMAbl PEMOHTThIK 6acnakrapbl MeH OykallubiKTapbl 6onabl,
KalapnapgaH aHanortap karvgatbl 6ombiHwa 3 Taxipmbenik Ton (n=10) Kypbinabl: GipiHWwi Ton 8 annbIk;
eKiHLWici — 15 annblK XeHe yLWiHLWici — 18 annbliK >xaHyapnapaaH Typabl, OykalbiKTapaaH aHanapablH emisyiHeH
anblHFAHHaH KewiH aHanorTap karmagaTel 6orbiHWwa 4 Taxipnbenik Ton (n=10) Kypbingpl: GipiHLWi TOon — 8 ; eKiHLwi
— 11, ywiHwi — 15 xaHe TepTiHWi — 18 annbik xaHyapnapaaH Typabl.

3epTTey martepuanbl KaH, oHAa «JKO-CEPBUCY PEaKTUBTEP KUbIHTbIFbIHbIH KOMEriMeH PEeMOHTTbIK
BacnakrapablH KaHblHOA Xannbl akybl3abliH, ansbymuHaepaiH (Alb) KoHUeHTpauuscoiH xaHe rmobynuHaepaiH
(GI) peHreniH, akybi3 koachduumeHTiH (Alb / GI) — ecenTey aaicimeH aHblkTanabl. bykallbKTapablH KaHbIHAA
Xannbl akybl3gbiH (PKA), ansbymuHaepain (Alb), HecenHap KOHUEHTpaUMACHIH; rmobynuHaep aenrewid (Gl),
akybI3 kKoadpurumeHTiHiH WwamacskiH (Alb / Gl) xeHe XKA/HecenHap KaTbiHACLIH — ecenTey aiCiMeH aHbIKTaabIK.

Oepekrepai ctatuctukanslk eHaey «Microsoft Excel — 2010» kectenik npoueccopbl MeH «bromeTpus»
kongaHbanel GargapnamachbiHblH, NakeTiH kongada oTbipbin, MK-ge Bapuauuanblk ctatucTuka aAiciMeH
Xyprisingi.

HaTunxenepi aHe Tankbinay. EHeciHeH Geny keseHiHeH keWiH Oipaen asblKTaHObIpy XeHe ycTtay
XargamblHOa peMOHTTbIK 6acnakTapbl 15 anpga 325,77+1,69 kr Tipi canmakka, an 18 anbiHga 388,90+1,71 kr
xeTin (1 kecTe), Ka3akTbiH, akbac TyKbIMbl YLiH 1 KrMacc cTaHAapTbiHAH acbin TyCTi. AF3aHblH ecy npouecTe-
piHAE WeLlyLwi penai eHiMAINIKTIH reHeTuKanbIK NoTeHUnanbl XXy3ere acbipbiniaTbiH akybi3gap atkapagbl [4, 0.
13-16; 7, 6. 66-71]. CoHabIKTaH KallapnapgblH Tipi canMafbiHbIH apTybl KAHHbIH, aKybl3 KypaMbiHbIH 63repyiMmeH
katap xypai (1 kecte). [leMek, KaHHbIH, aKybI3[blK KypaMbl XXaHyaprnapAblH, )Kacbl MeH Tipi carnmarbiMEH Thifbl3
GannaHbicTa. 8 annblk GacnakTapAblH KaHblHAAFbl Xannbl akybl3gblH, mMenwepi 64,85+1,19 r/n kypagasl,
3epTTeyaiH coHpiHaa 12,83% -fa ecTti (p<0,001). MNapamMeTp KOHUEHTPaUUACHIHbIH e3repyi (U3NonornanbikK
HOpMaHbIH LlekapanapblHa CoMKeC Kerfi )X8He OHbIH asblK akybi3bIMEH KaMTamachI3 eTinreHairiH KepceTTi.
KaHHbIH Herisri akybl3ablk pakumsacsl anbbymvHaep 6onbin Tabbinagbl, onapabiH abconioTTi XkeHe
canbICTbipManbl KOHLEeHTpauusackl 8 annblk 6acnakrapga MuHumangel 6onabl. bacnakrap ecin, Tipi canmak
©CKeH caviblH ansbymuHaep kebenin, 18 annbik xacelHaa | Ton aeHreniHeH 27,04% -ra acbin TycTi (kecte 1).
Bbyn petTe xannbl akybidgarbl Alb nambidgbik yneci 12,58% -ra ecTi. [lemek, xac yrnrainfaH calblH aF3aHblH
eMipnik nmpouecTepiHAe akybl3gapfa AereH cypaHbic apTTel. bacnakrapgbiH >kacbkl KaHgafbl rmobynuHaep
caHblHa CeHiMaj acep eTnereHiH atan eTkimi3 kenepi. OnapabliH KoHUeHTpauusckl 40,93+1,06-42,78+0,90 r/n
Menwepi apanbifbiHga 6onabl (kecte 1). CoHbIMEH, aybifiapyallbinbIK Mangap Tipi MaccaHblH, ecy XblrgaMm-
OblfblHA KapamacTaH, AEeHEHIH «AeHcay bIfbl» AEHreniH XXoHe MMMYHOSOrMAnbIK Te3iMAinik AeHreniH cakran
Kangbl.

1 kecme — KasakTblH akbac TyKbIMAbl PEMOHTTbIK GacnakTapbl KaHbIHbIH aKybl3 Kypambl, X+Sx n=10)

KepceTkiLwu PeMoHTTbIK 6acnakTapAblH, achkl, an
8 (I Ton) 15 (Il Ton) 18 (lll Ton)
Tipi canmak, Kr 195,63+1,34 325,77+1,69*** 388,90+1,71***
YKannbl akybi3, r/n 64,85+1,19 72,65+0,67*** 73,17+1,12***
AnbOymugepsl, r/n 23,92+0,58 30,26+0,69*** 30,39+0,48***
AnbOymunaep, % 36,89+0,84 41,63+0,71** 41,53+0,64**
"mo6ynuHaep, r/n 40,93+1,06 42,39+0,50 42,78+0,90
Alb/GlI, wapT. Gipn. 0,58+0,02 0,71+0,02*** 0,71+0,02***

Eckepty: *— p<0,05; **— p<0,01; ***~ p<0,001 | TONn geHreniHe KaTbICTbI 8CEPi COFYPIIbIM CEHIMAI

JKorapblga aiTbinFaHgapFa CyveHe OTbipbifn, PEMOHTTbIK 6acnakrapablH KaHblHAAFbl XXanmbl akybl3
KOHLIEHTPaUUSCbIHbIH Xacka bannaHbICTbl ©3repyi renaTounTTePAIH anbOyMUHCMHTETUKANbIK 6encenainiriHin
XOfFapblnaybl HOTWXeCIHAE Tek anbbyMuH AeHremiHiH XofapblnayblHbIH HaTWKeCi 6onabl Aen KopbITbIHAbI
xacayra 6onagbl. CoHabiktaH Alb/Gl koadpdumLmeHTiHiH MaHi ecTi. COHbIMEH KaTap, peMOHTTbIK 6acnakrap-
OblH Tipi canMarblHbIH apTybl KAHHbIH, aKybl3 KypaMblHbIH ©3repyiMeH Katap ypai.

KaHHbIH aKybl3 CMEeKTpi X8He COHbIH, canjapblHaH akybl3 anMacyblHblH, KapKbIHOBINbIFbI PEMOHTTbLIK
OyKallblKTapblHbIH, XacbliHa GarnaHbiCTbl 6ongbl. 8 annblk GyKalwbikTapablH, KaHbIHAA >Xanmnbl akybl3AblH,
mMenwepi 68,95+1,15 r/n kypaabl (kecte 2), anbbymunaep 26,69+0,85 r/n xoHe Alb/GL koadhpnLUMEHTIHIH MaHI
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(0,63+0,05 wapTThl Gipnik). PEMOHTTLIK OyKalLbIKTapAbIH 6CYyi Ke3iHae Xanmnbl akybi3ablH MenLepi kebein, 18
annblk xacka 73,31+1,01 r/n xeTin, | TonTblH MaHiHEH 6,32% — fa acbin TycTi (p<0,05). Xannbl akybI3ablH,
KOHLIEHTpaUuusAChI, HeridiHeH, anbbyMmuHaepain ecebiHeH ocTi, onapablH AeHreni 8 ainblK )xacneH canbICTbip-
faHoa 17,23%-fa (p 0,05) ecrti, 6yn Alb/Gl koadpcpuumenTiH (0,74+0,02 w. Gipnik) wamanblk e3repyiH
WwapTTagpl.

2 kecme — KasakTbIH akbac TyKbiMAbl PEMOHTTbIK OyKkallbIKTapbl KAHbIHbIH BUOXUMUSIILIK KypaMmbl,
x£Sx (N=10)

KepceTkiLu PeMOHTTbIK ByKalLbIKTapAblH »achbl, an

8 (I Ton) 11 (Il Ton) 15 (11l Ton) 18(1V Ton)
YKannbl akybi3, r/n 68,95+1,15 69,21+0,68 72,88+0,39* 73,31+1,01*
AnbOymugepsl, r/n 26,69+0,85 27,88+0,51 29,60+0,45* 31,29+0,64*
MmobynuHaep, r/n 42,26+1,81 41,33+0,83 43,28+0,66 42,02+0,70
Alb/Gl, waprT. Gipn. 0,63%0,05 0,67+0,02 0,68+0,02 0,74+0,02
HecenHap, MMmonb/n 4,86+0,09 4,41+£0,12* 3,01£0,24*** 4,43+0,10
YKA/HecenHap, wapT. Gipn. 14,19+0,40 15,69+0,60 24.21+1,75*** 16,54+0,57

EckepTy: *— p<0,05; **— p<0,01; ***~ p<0,001 | TON geHreniHe KATbICTbI 8CEPi COFYPIIbIM CEHIMAI

[emek, peMOHTTbIK OyKallbIKTapbiHbIH aF3acblHAa XXacbiHa kapawn 6aybIp »xacyluanapbliHaaFbl anboyMuH
OMOCKHTESI yaepicTepiHiH KapKbIHAbIbIFbI 6CTi

Byn, 6ankim, aF3aHblH eMipnik yaepicTepiHae ocbl akybl3aapfa CypaHbICTbIH apTybiHbIH cangapbl 6onca
kepek. CoHbIMEH KaTap, rmobynuHaepaiH caHbl XaHyaprnapAblH XacblHa ceHimai Typae Tayenai 6onmagpl
xoHe Alb/Gl koadhdULUMEHTIHIH e3repyi Tek anbBbyMWH KOHLUEHTPaUMSCLIHbIH XOfFapblnayblHblH HOTUXECI
6ongpl (2 kecte).

BykalubIKTapablH, Xacbl ar3afafbl akybl3 a30TblHbIH CiHY AapexeciHe acep eTTi. KaHaafbl HecenHap
KOHLIEHTpaUUSAChI )xaHyapnap ecKeH canbiH TemeHaeni, byn 15 anneik bykaweiktapaa acipece bankangpsl. byn
Xarganga HecenHopiH >kaHyapnap afs3acblHAarbl akybl3 a30TblHbIH aCCUMUNALNSA O9PEXECIH KOpPCETETIH
Xannbl akybld3beH (XKA/HecenHap) kaTbiHAckl apTbin, 15 annbIK XaHyaprap ToOblHOa Makcumanabl MaHre ne
6onabl (kecte 2). demek, akybidagap anmMacyblHAa ac yiFalfaH calblH akybl3 3aTTapblHblH OMOCKMHTES
peakuusinapbl onapAplH bigblpayblHaH 6acbiM 6ongbl, Oyn >kaHyaprap af3acbiHAa akybl3 a30TblHbIH
cakTanyblH kepceTTi. 15 annblk OykalblikTapAblH aF3acbiHaa aHabonukanblk peakunsnapablH KapKblHAbIbIFbI
acipece XofapblnaraH.

bisgiH 3epTTey HaTwxkenepimia [13, 352-355 GetTtep; 14, 336-341 GeTTep] AepekTepre cavikec keneqi,
onapfblH, aBTOpriapbl akybli3 MeTabonunamiHiH KapKbIHOBIMbIFLIH XXac XaHyapnapablH xacblHa 6annaHbICbiH
ararn eTKkeH.

KopbiTbiHAbI. Ocbinanwa, kasakTblH akbac TyKbIMObl PEMOHTTbIK 6acnakTapblHbIH aF3acbiHAa KaHHbIH
aKybI3ablK KypaMbl xxaHyaprnapAblH, )KacblHa XXaHe Tipi canmarbiHa 6anaHbICcTbl 6onabl. TyKbiM CTaHAApThIHA
conikec Tipi MaccaHblH ecyi rnobynuHaep [AeHreniHiH cakranybl ascbliHOa KaHdafbl Xamnnbl akKybl3
KOHUeHTpauusicbiHbiH, (12,83 %, p<0,001), ansbymuHaepain (27,05 %, p<0,001) xofapbinaybiMeH kaTtap
xypegi (1 kecte).

An peMOHTTbIK OyKaLLbIKTApbIHbIH aF3acbiHAarbl aKybl3 anMacyblHbIH KAPKbIHALIbIFLI Orlapabl EHECIHEH
GenreHHeH KeWiH ecipy ke3eHiHAe >XaHyaprapblH ecyi MeH XeTinyiHe kapaw apTkaHblH KepceTTi. KaHHbIH
aKybl3 KypaMbIHbIH, ©3repyi renaTounTTepaiH, akybl3abl CUHTE3aenTiH GenceHainiriH 6enceHaenaipy apkbinbl
KaHOarbl anbOyMUH KOHUEHTPAUMSIChIHbIH, KOFapblnayblHbIH HaTuXeci 6ongbl. Akybl3 meTabonuamiHae
XXaHyapnap ©ckeH calblH aHabonukanblK peakuusnapgbld yreci apTTtel. byn XA/HecenHap MaHiHIH
XOFapblfaybiMeH ganengaeHai. AKybi3 anMacyblHblH MakCumangbl KapkblHAbIbIFLI 15 annblk OykallbiKTapabiH
ar3anapbliHga 6ongbl (2 kecte).
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OBOCHOBAHUE TEXHOJNTOM'MYECKOW CXEMbI U NMAPAMETPOB I'lYBOKOPbBIXINIUTENA -
YOOBPUTENA ANA BHECEHUA MUHEPAIbHbBIX YOOBPEHUM NOA NMNOCKOPE3HYIO OBPABOTKY
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B cmambe npusedeHsi pe3ynbmamsl uccredosaHul, HarnpasieHHble Ha 060CHO8aHUE KOHCMPYKMue-
HO-meXHo1I02U4eCcKol CXxeMbl, @ makKxe asmopamu rpueedeHo obocHosaHue napamempos a1yb0KopbIX/iu-
mernsi, npedHasHadyeHHo20 Orid 8HECEHUS MUHeparsibHbIX y0obpeHUl nod rniocKkopesHy obpabomky rnoyasl.
Pa3spabomaHbl pac4yemHbie CXeMbl agpeaamos, 8 IMOM 4ucrie poeedeHbl pacyembl U 0 KpUmepuro
MUHUMYyMa ms208020 CcOMNpomuerieHusi, 0bocHogaHa payuoHasibHasi KOHCMPYKMUBHO-MEeXHOoIo02u4yecKas
cxema aepezama 05151 6HeCceHUs1 yOobpeHuU rnod rninockopesHyo obpabomkKy noyssl, 8koYarowasi ar1yboKo-
pbiXfumesib C ycmaHOo8/1eHHOU Ha pame eMmkocmu o0 ydobpeHusi. [No pe3dynbmamam uccriedogaHull
cocmaersieHbl pacyemHble CXeMmbi erybokopbixiaumess Onsi 8HeceHuss y0obpeHull Mol r/I0CKOPE3HYHO
06pabomky no4ebl, MPoeedeHo Mamemamuyeckoe MoOeuposaHue U fo Kpumepur MUHUMyMa mszo8020
coripomuerieHusi, 060CHO8aHbI payuoHarbHble napamempsi 2nybokopbixaumens u obbem 6yHkepa oo
y0obpeHusi rpu ycmaHoeKke e20 Ha pame 251yboKopbixriumens. VIseomoerneH ar1yboKopbixiaumesis ¢ 6yHKepom
rnod ydobpeHus Ons nposedeHus aKcrnepumMmeHmarnbHol Yacmu uccriedogaHull. [lposedeHbi ucnbimaHusi 8
rofieabIx ycroeusix, UCX00s1 U3 KOMOPbIX MOfy4eHbl azpomexHUYecKue, aHepeemuyeckue U 3Kcriayama-
UUOHHbIEe riokasamenu. Takum obpa3om, npoeedeHHbIMU UCC1e008aHUSIMU YCMaHO8/1eHO, YMO CO30aHHbILl
anybokopbixnumerns 051 8HeceHusi y0obpeHul nod nnockopesHyro obpabomky no4vebli obecriedugsaem
Ka4yecmeeHHOe 8bIMOJIHEHUE MEXHO/I02u4eCcKoa0 rpouecca 8 coomeemcmesuu ¢ mpebyembiMu agpomex-
Hu4eckumMu mpebosaHusIMU.
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Makanada KypbirbiMObIK-MeXHO02USTbIK CXeMaHbl Hezaiddeyae barbimmarfaH 3epmmey Homuxenepi
KenmipinzeH, coHOali-aK asmopJsiap morbkipakmbl meaic Kecy yWwiH MuHepandbl mbiHalimKbiumapOb! eHzi3yze
apHanraH mepeHoemkiwmiH napamempriepiH Heziddelidi. AepecammapdbiH ecenmik cbidbanapbi 83iprieHoi,
OHbIH iWiHOe ecenmeyrep xypei3dindi xeHe mapmkbiw kedepaiHiH MUHUMYMbI Kpumepudi 6olbiHWa mbiHalim-
KbiumapObiH xaKkmaybiHa OpHambl/iFraH KOHmeUHepi 6ap mepeH KasfbllWmbl Koca anfFaHOa, morblpakmabl
meezic Kecy eHOeyee mbIHalimKbIWMap €eHzaidyee apHasnfaH aspe2ammbiH YmbIMObl KYpPblTbiMObIK-MEXHO-
noeusinbik cbidbackl Hezaizdendi. 3epmmey Homuxernepi 6olibiIHWa mornbipakmsl meaicmey ywiH mbiHalm-
KbitumapOdbl KoridaHyFa apHaliFaH mepeH KONcbimKbILWMbIH ecernmik cxemarnapbl xacandbl, MamemMamukasbiK
modernbloey Xypaizindi xoHe eH memeHai mapmy kedepeici kpumepuli bolbIHWa mepeH KOMCbIMKbIWMbIH
ymbiMObl riapamempriepi XoHe mepeH KOMNCbIMKbIWMbIH XXaKmayblHa OpHamkaH Ke30e mbiHalmKbilKa
apHanraH 6yHkepdiH kenemi Hezizdendi. 3epmmeydiH akcnepumeHmmik 6eniaiH xypeaidy ywiH mbiHalmKbiu-
mapra apHasnfaH byHkepi 6ap mepeH Kasfbiw xacandel. [ana xardaliiHda ceiHakmap xypei3indi, onapobiH
Heei3iH0e azpomexHUKarsblK, 3HepeemuKarnblK XoHe naldanaHy kepcemkiwmepi anbiHObl. Ocbkinadwa,
XKypeaisineeH 3epmmeynep morbipakmel meaicmey ywiH meiHalimKkbiuumapOb! KofidaHyFa apHarbin xacasfFaH
mepeH Kasfbil Kaxemmi aspomexHUKarnblK masanmapra CoUKeC MexHOO02ussIbIK MpoyecmiH canarbi
opbiHOanybIH Kammamachi3 ememiHdigiH aHbIKmMaohbl.

TyliHOi ce30ep: mepeH Kasfbiw, MbiHaUMmKbiumap, OyHKep, MIPeK XoHe Kerlik O0eHaerekmepi,
domarnak posuK, napamempriep MeH Kepcemkiumep, mapmy Kedepaici.

JUSTIFICATION OF THE PROCESS CHART AND PARAMETERS OF A DEEP TILLER-FERTILIZER
FOR THE APPLICATION OF MINERAL FERTILIZERS FOR FLAT-CUTTING TILLAGE

Derepaskin A.l. — Doctor of Technical Sciences, Chief Researcher, Kostanay branch of Agricultural
Engineering Research and Production Center LLP, Kostanay, Republic of Kazakhstan.

Kuvayev A.N. — PhD, Head of the Laboratory of Mechanization of Crop Production, Kostanay branch of
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Baitursynuly Kostanay Regional University, Kostanay, Republic of Kazakhstan.

Tokarev 1.V. — Master of Agricultural Sciences, Researcher, Kostanay branch of Agricultural Engineering
Research and Production Center LLP, Kostanay, Republic of Kazakhstan.

The article presents the results of research aimed at justifying the design and process chart, as well as
defining the key parameters of a deep tiller-fertilizer intended for the application of mineral fertilizers during
flat-cutting tillage. Design models of the units were developed, including detailed calculations. Based on the
criterion of minimal tractive resistance, a rational design and process chart for a fertilizer intended for flat-
cutting tillage was substantiated. This design and process chart includes a deep-tiller equipped with a fertilizer
hopper mounted on its frame. As a result of the research, calculation models of the deep-tiller were created
for applying fertilizers during flat-cutting tillage, followed by mathematical modeling. The optimal parameters
of the deep-tiller and the appropriate volume of the fertilizer hopper-when mounted on the deep-tiller's frame-
were justified according to the minimum tractive resistance criterion. A prototype deep-tiller with an integrated
fertilizer hopper was manufactured for experimental purposes. Field tests were conducted, through which
agrotechnical, energy, and operational performance indicators were obtained. The findings confirmed that the
developed deep-tiller ensures high-quality implementation of the technological process in full compliance with
agrotechnical requirements.

Key words: deep-tiller, fertilizers, hopper, support and transport wheels, packing wheel, parameters
and indicators, tractive resistance.

BBeneHue

Arpoxumudeckune obcnegoBaHust, npoogmmblie B obnactsx CesepHoro KasaxcTtaHa, nokasblBaoT, YTO
noyBbl 78% oT obwen nnowaan nmetT ednumTt hochopHbIX yAoOpeHUn, KOTopble ABMAOTCS OOHUM U3
OCHOBHbIX 3IEMEHTOB MUTAHWUsSI pacTeHWA, U B TOXe BPEMsl, OKa3biBalT OOnbLIOE BRMSHUE Ha 3acyxo-
YCTOMYMBOCTb pacTeHunin. Hanbonbluyto npubasBky ypoxxas B cCeBOOO6OPOTax MOXHO MOMy4UTb NPU O4HOKpaT-
HOM BHECEHUW MOSTHOW A03bl MUHepanbHbIX POCHOPHbIX YAOOPEeHMIN 3a poTaumio B NapoOBOM U CTEPHEBOM
none. lNpu 3TOM oNTUMarbHbBIM BApMaHTOM CYMTAETCHA BHYTPUNOYBEHHOE BHECEHME 6e3 060pOoTa NOYBEHHOIO
nnacTta n paBHOMepPHOE pacnpegeneHne yaobpeHuii B maxOTHOM Crioe Ha onpegeneHHon rnybuHe [1, ¢.16; 2,

95



AYblJ1 WAPYALWBUIbIFbI FbJIbIMOAPDI CEJIbCKOXO3ANWCTBEHHbIE HAYKU

c.55; 3, c.47]. CnegyeT OTMETUTb, YTO MUHEpPArsibHble YA00pPEeHMs HEOBX0ANMMO BHOCUTL B MOYBEHHbLIN CITON,
YCTONYMBO COXPaHSIOWNA BNAXHOCTb He Huxe 17-20 % 3a Becb neTHuh nepuod. Takue ycnosus obecne-
UMBaOTCH Ha ODOLIKHOBEHHbIX YepHO3eMax Ha rnybuHe 14-16 cM, Ha IOXKHbIX YepHO3eMax U KallTaHOBbIX
noyesax coxpaHeHue Brarn obecnevmsaeTcs Ha rnybuHe 18-24 cwm.

B Pecnybnuke KasaxcTtaH, 6nmkHem u ganbHem 3apybexbe TeXHUYeckue cpenctBa Ans BHYTPU-
NMOYBEHHOIO BHECEHWUS Ha rnybuHy cBbilwe 16 cm nog 6e3oTBanbHy0 06paboTky He npousBoasTcs. [oaTomy,
npyv UCNONb30BaHUN COBPEMEHHbLIX TEXHONMOMN BO3AENbIBAHUSA 3€PHOBLIX U KOPMOBbLIX KynbTyp, BO3HWUKMNA
npobnema BHECEHUS] MUHEepanbHbIX yaobpeHun noa NnockopesHyro ob6paboTKy Ha ONTUMAanbHYHO rIyOuHY.
AHanu3 CyLeCTBYOLLNX KOHCTPYKLUMIA arperaToB ANs BHECEHUS CbiMy4YnX MaTtepuarnoB B NaxOTHbIA CAOW Noja
6e3o0TBanbHyt0 06paboTKy NoKasan, YTo NePCNEKTUBHBLIM HanpaBlieHNEM ABMNSETCA KOHCTPYKTUBHO-TEXHOSO-
rmyeckas cxema, npegycMaTpuBatoLLas yCTaHOBKY OyHKepa Ans yaobpeHui Ha pamy riybokopbixnutens [4,
c.4]. OgHako Mpu 3TOM OCTakTCA BOMPOCHI BbIOOpa pauuMoHanbHbIX MapameTpoB rNyboKopbIXIMTENS,
obecneynBatoLme MMHUMAaNbHOE TArOBOE COMPOTMBIIEHNS N YCTONYMBOCTb Xo4a Mo rinybuHe.

Llenb nccnegoBaHMin — NOBbLILEHWE NPOU3BOAUTENBHOCTU arperata Ha OCHOBE CHWXKEHUS TAroBOro
conpoTuBneHns rnybokopbIXIMTENS Ha BHECEHUN yO0OpeHun nog nnockopesHyto obpaboTky nytem o6oCcHO-
BaHMS ero napamMmeTpoB.

3apaum uccnepoBaHuMi: pa3paboTaTtb pacyeTHble CXEeMbl arperatoB M MPOBECTUM pacyeTbl M Mo
KPUTEPUIO MUHMMYMa TArOBOr0 COMPOTUBNEHUs, 0O6OCHOBaTb pPaLMOHArNbHYH KOHCTPYKTUBHO-TEXHOMOMM-
YeCKylo CXeMy arperara ans BHeceHus ygobpeHun nof nnockopesHyo o6paboTKy NouBbl.

MaTepuanbi n MeToabl

OCHOBHbIMK MOKazaTensMu, onpeaenstowmMMm NPOn3BoANTENBHOCTb MAaLLUMHHO-TPAKTOPHOro arperaTa
npu paboTe TpakTopa B TATOBOM PEXMME, ABMAOTCS TArOBOE COMPOTUBMEHNE OPYyaUs U ero TAroBasi MOLL-
HoCTb. B cBOO 04epenb TAroBasi MOLLHOCTb TpaKTopa OnpeaenseTcs MakcumarbHOM MOLLHOCTLI0 ABMraTens
N cTeneHbio UCNONb30BaHUS ee B npouecce paboTsl [5, ¢.13].

Mpy KOMMNNEKTOBAHUN MaLUMHHO-TPAKTOPHbLIX arperatoB MPUMEHSIOTCS Pas3fMyHble KOHCTPYKTUBHO-
TEXHONOrM4YecKNe CxXeMbl arperatoB MO TWUMY KOMMOHOBKM C €MKOCTbK ANs YyAOOpPEeHUN M pacronoxeHue
nocnegHen. Hanbonee pacnpoCTpaHeHHbIE TP CXEMbl, KOTOpbIE MpeayCcMaTpuUBalT UCMONb30BaHWE Npu-
uenHoro ByHkepa: cnepean opyaus, c3aan U pacnosioxXeHne eMKOCTM ans yaobpeHun Ha camom opyaum [6,
c.134]. V3BecCTHble CXeMbl WMEKT CBOM [OCTOMHCTBA W HepocTaTku. [Ond OOBLEKTMBHOM OLIEHKU
CYLLIECTBYIOLLMX KOHCTPYKTUBHO-TEXHOMNOMMYECKUX CXEM MO KpUTEpUSM 3(PEKTUBHOCTH, TaKMX Kak TArOBOe
COMpOTUBMNEHNE, MaTePUanNoemMKoCTb U CTOMMOCTb, PacCMOTPUM Hambonee pacnpocTpaHEeHHblE BapuaHThI
(pucyHok 1) [7, c.151].

1 — TpakTop; 2 — 6yHkep ¢ yaobpeHusimu; 3 — pama c no4BoobpabaTeiBaroLMK paboyrmm opraHamu
a), 6) byHKep MOHTUpPYETCS Ha OTAENBbHOM NPULENHOM LUAcCH;
B) OyHKep 1 noyBooGpabaTbiBatoLwme paboume opraHbl MOHTUPYETCSl HAa O4HOM paMe.

PUQVHOK 71— BapI/IaHTbI KOHCTPYKTUBHO-TEXHOJIOI'M4YeCKNX CXemM opy,u,M|7|
ana BHYTPUMNOYBEHHOIo BHECEHUA rpaHyNMpoBaHHbIX MUHEpPalibHbIX y/:|,o6peHM|7|

B nepBoOW KOHCTPYKTUBHO-TEXHOMOMMYECKOW CXEME MPULIENHON ByHKEP pacnonoXeH Bnepeaun noYBo-
obpabaTbiBatoLLen YacTu, BO BTOPOM npuLenHon ByHKep pacnonoxeH nocne nodsoobpabaTbiBatoLLen YacTu,
B TpPeTben eMKOCTb A58 yAobpeHui pacnonoxeHa Ha noyBoobpabaTbiBatoLlen 4acTu.

TAroBoe conpoTMBIIEHME arperaTa, Kak OqHOro N3 3Ha4MMbIX KpUTEPUEB OLEHKN, NMpeacTaBnseT cobon
CYMMY TSArOBbLIX COMPOTMBIIEHMI MOYBOOOpabaThiBaloWen 4YactM U npuuenHoro GyHkepa B MepBbiX ABYX
cXemax W TAroBoe COMpOTMBIIEHWE no4yBoobGpabaTtbiBatollelr 4YacTu C OOMNOSHUTENbHBIM OyHKEpoM noa
yoobpeHusi — B TpeTbel cxeme. Caenaem gonyLleHne, YTo rnyboKopbIXNUTErNb BO BCEX CXEMaxX MMeET oanHa-
KOBYIO LLUMPUHY 3axBaTa M paBHOE TAroBOE COMPOTMBIIEHNE, a OyHKep ¢ yaobpeHneM, ycTaHaBNMBaEMbI Ha
TPaAHCMOPTHYIO TEMEXKY UIM paMy COrNlacHO TPETbEN CXeme, MPUBOAUT K AOMOSHUTENbHOMY MOBLILLEHMWIO
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TSArOBOro COnpoTMBeHNs. Torga TAroBoe CONpoTMBIEHNE arperarta rno nepBon cxeme MOXHO onpeaenntb no
BblpaXXeHuto:

Ry = fi X (G¢ + AGp, r) + Pry; (1)

rae  Ri1— TAroBoe conpoTuBneHue arperara;

P, — FTOPN30HTarnbHas cCoCTaBnsAloLLas CUnbl TArM Nno4YBooOpabaTbiBatoLLEl YacTy.

fs — KO3(PMMUMEHT CONPOTMBMNEHMS NepeKaTbiBaHWK TPAHCMOPTHOW Tenexku ¢ OyHKkepoM Mo
HeobpaboTaHHON NOBEPXHOCTH;

G, — cvuna TshkecTu novBoobpabarbiBatoLLelt YacTu, H;

AGy,  — 4acTb CUMbI TAXKECTMU NpULenHoro ByHkepa 1 ynobpexui, H;

foes — KOIPMDUUMEHT CONPOTMBEHUSA MNEPEKATLIBAHWIO TPAHCMOPTHOW Tenexkn c GyHkepom ro
0bpaboTaHHOM No4BE;

Mo BTOpOW CxeMe TAroBOE COMPOTMBEHNE ONPEAENUTCS MO BbIPAXKEHUIO:

Rl = beSS X (Gt' + AGblf) + PTX+; (2)

M3BeCTHble KOHCTPYKLUN rMy6oKOpbLIXUTENEN C yCTaHOBNEHHbIM Ha paMme ByHkepom noa yaobpeHus
UMerT Manbii 06beM NocregHero U HeyCcTonvmBo paboTaroT no rinybuHe xo4a ¢ yMeHbLUeHNeM yaobpeHni
B OyHkepe [8, c.155]. [na noBbiweHNs NPOM3BOAMTENbHOCTU arperata Ha BHECEHMM ygobpeHun nop
nrockopesHyto obpaboTKy nyTeM yBenuuyeHuss emKocTu noa yaobpeHuss paspaboTaHa KOHCTPYKTUMBHO-
TEeXHomnormdyeckasd cxema rnyboKopbIXNMTENs, BKIIHOYAKOWas [AOMNOSMHUTENbHbIE OMOPHO-TPAHCMOPTHbIE
koreca. Takas KOHCTPYKLUWSI MO3BONSET UCKMIOYUTL BNindHMe o6bema yaobpeHun B OyHkepe Ha yCTONYMBOCTb
xoaa no rnybuHe obpaboTku.

[na onpegeneHvs ropu3OHTanNbHOW COCTaBASKOLWEN Cunbl TArM rrybokopbIXNMTENs COCTaBUM
pacyeTHyto cxemy. B obLem cnyyae cocTaBnsaoLLMe peakumm NoYBbl Ha ONOpPHbIE Koneca, peakuumn noYBbl Ha
NpUKaTbIBAKOLLMIA KaTOK, a TakkKe NPOEKLUM COMPOTUBMEHUSA MOYBbLI HA BEPTMKANbHYIO OCb MIOCKOPEXYLLMX
paboymx opraHoB MOXHO NPEeACTaBUTb Yepes3 NX COCTaBNSAOLLME B COOTBETCTBMM C PUCYHKOM 2 [9, €.25].

Mprmem Havyano koopauHaAT B TOMKE MIHOBEHHOrO LIeHTpa BpallleHus KynbTueaTopa (Tovka npuuena K
TPaKTopy) W, CNPOEKTUPOBAB Ha KOOPAMHATHBLIE OCU aKTUBHbBIE CUMbI, CUIbl PEaKLMN CBA3M U CUITbl MHEPLIN,
a Takke B35SB MOMEHTbI OTHOCUTENbHO KOOPAMHAT OCEN, MOSTYyYNM LLECTb U3BECTHbLIX YPaBHEHWU paBHOBECKS
OpyAMsl B K&XAbI MOMEHT BPEMEHMN.

lan

<€

PucyHok 2 — PacyeTHasa cxeMa rnyboKopbIXnuTens Ans NognovYBeHHOro BHECEHUS yaobpeHni
noZ, nNI0CKopesHy 0bpaboTky

YpaBHeH na paBHOBECUA opyaunaA:

ZFX =0
2Fz=0 3)
ZMA =0

Torga cymMmmbl cvn B NNOCKOCTAX X M Y MOXHO NpeacTaBuTb B Criegyrowem suae:
PTX - Rxn.x - Ron.x - Rn.lx - Rn.2x - Rn.3x - Rxnn.x = 0: (4)

roe P, — ropusoHTanbHas cocTaenawoLwas cunbl Taru, kH;
R x — FTOPM30HTasbHAsA COCTaBMAOLLAs peakLum NoYBbl HA OrNopHoe Koneco, kH;
R« — TOPU3OHTArbHAas COCTaBMNAOLLAA peaKLMmn NoYBbl Ha ONOPHO-TPaHCMNOPTHOE Koneco, KH;
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R, 1y — TOPU3OHTanNbHas COCTaBMAIOLWAA peakumm noYBbl Ha Nrockopexylune paboyune opraHbl (p.o.)
nepsoro psaa, kH;

R, 5x — FOPM30HTarnbHas COCTaBMAOLLAs peakLnm NoYBbl Ha NOCKopexXyLue p.o. BTOporo psga, kH;

R, 3, — FOPU30OHTanNbHasa cocTaBnsaoLas peakuum NoYBbl Ha NNOckopexyLune p.o. TpeTbero psaaa, kH;

R 1nx — FOPM3OHTArbHAas COCTaBMAOLLAS peaKkLMmn NoYBbl Ha KaTok, KH.

Pmy + Rxn.y + Ron.y - Rn.ly + Rn.Zy - Rn.3y + erm.y -G=0, (5)

P,, — BepTukanbHas coctaBnsiowas cunbl Taru, kH;

R,y — BEPTMKanbHasi COCTaBnsioLLas peakLuum noYsbl Ha ONopHoe koneco, kH;

Rony — BEPTMKaNbHas COCTaBMALWAsA Peakuumn noYBbl Ha ONOPHO-TPAHCMIOPTHOE KOMeCo, KH;

Ry 1y — BEPTUKANbHAs COCTABMAIOLASA PEaKLM NOYBbI Ha MIOCKOPEXyLLMe p.o. NepBoro psiaa, kH;

R,y — BEPTUKaNbHAs COCTaBMAIOWAsA PEaKLMM NOYBbI Ha MIIOCKOPEXYLLMEe p.0. BTOPOro psiaa, kH;

Ry, 3y — BEPTVKaNbHasa COCTaBMAIOWAsA PEaKLMM MOYBbI Ha MIOCKOPEXyLLMe p.0. TPeTbero paaa, kH;

Rynny — BEPTUKAmNbHas COCTaBnsoLan peakuum noysbl Ha KaTok, kH;

G - cuna Beca opyaus, kH.

Mpn ycTtaHoBKe eMmKOCTM nop ynobpeHus Ha pame KynbTuBaTopa B ypaBHeHue 4 pobasnsieTcs
coCTaBnsaoLLasg AeNCTBUS CUMbl TSXKECTU OT MacChl eMKOCTU U yaobpeHun GOy.

Ona peweHns ypaBHeHun 4 un 5 HeobxooMMO 3HaTb peakuMn MOYBbI Ha OMOPHbIE, OMOPHO-
TpaHCMNOPTHbIE KOMeca M MnpuKaTbiBalOWMN KaTOK. A TaK Kak pacyeTHas cxemMa SIBNsieTCA CTaTUYecku
HeornpeaenMMmon, caenaemM onyLeHne, YTO BepTrKalbHble COCTaBIIAIOLWMNE CONPOTUBIIEHUS TTyOOKOPbLIXIN-
Tens OT CUNbI TSXKECTU pacnpedensitoTCs No onopHbIM, ONMOPHO-TPAHCMOPTHLIM KONecam U NpukaTbiBatoLLeMy
KaTKy NpOMopLMOHAaNbHO PaCMONIOXKEHUIO UX OTHOCUTENBHO TOYKM npuuena. [NoaToMy cocTaBMM ypaBHEHUS
CYMMbl MOMEHTOB CUJT U peakuuin OTHOCUTENBbHO TOYKKM Npuuena. [NpoBeas nogcTaHOBKY M Npeobpa3oBaHus,
nony4nm ypaBHeEHMWS O51s onpeaeneHnsl BepTuKanbHON COCTaBNSAOLLEN peakuni NOYBbLI Ha OMOPHOE KOJeco:

_ GlG + 0'75Rn.x[(ll B Hc) + (lz B c) + (l3 B c)]
o lin (fl(l'lrl(l'[ + lKl‘I) + lon (fonron + lon) + Lenn rnnTienn + Lican)

_ GlG + G6ylG6y + 0:75Rn.x[(l1 - HC) + (lz - c) + (l3 - Hc)]
i lxn (le'HKl'I + lxn) + lon (fonron + lon) + lxrm (fxnnrxnn + lxnn)

roe I, 11,1213, Ik, lon, lknn, lc6y. — PACCTOSIHME OT TOUKM NpULIENa OO PACMONOXeHUs LLeHTpa Macc KynetTmMsaTopa,
pabounx OpraHoB, OMOPHOro, OMOPHO-TPAHCMOPTHOIO KOMEC, NpUKaTbiBAKOLWIEro KaTka W €eMKOCTUM C
ypoobpeHnsimu;

linfonfknn — PaQWYC  OMOPHOMO, OMOPHO-TPAHCMOPTHOrO KOMeC W MpuKaTbiBalLWero KaTka
COOTBETCTBEHHO;

fin for, fnn — KO3 PMLIMEHT CONPOTMBNEHNS NEPEKATLIBAHUIO ONOPHOr0, ONOPHO-TPAHCMOPTHOIO KOSeC U
NpMKaTbIBaKOLLIEro KaTka COOTBETCTBEHHO.

Gey — CVNa Beca eMKOCTH € yaobpeHuamu, kH.

B ypaBHeHuu (7) npu ycTaHOBKE eMKOCTU C yaobpeHusmn gobasnseTcs cuna Beca oT BO3OENCTBUS
eMKoCcTU 1 yaobpeHun Gey.

[ns npoBefeHns pacyeToB MO ypaBHEHUAM 4-7 HeobXoOuMO 3HaTb peakumo No4YBbl Ha pabouve
opraHbl U KO3(MULUMEHTbI CONPOTMBIEHUSA MepeKaTbiBaHWK OMOPHOrO, OMOPHO-TPAHCMOPTHOIO KOMec W
npuKaTbiBaloLero katka. [ns atoro 6binvM npoBegeHbl NoneBble MccnegoBaHns Ha obpaboTke NapoBOro u
CTEPHEBOr0 MNOfIsi C UCNONb30BaHNEM NabopaToOpHOW YCTaHOBKU, PUCYHOK 3.

R (6)

(7)

PucyHok 3 — JlabopaTopHo-nonesasi yCcTaHOBKa
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Mo pe3ynbTatam NoneBbIX UCCNeAOoBaHUW NOSTyYeHbl NnokasaTenu TAroBOro COMpPOTMBEHUSA MNOCKO-
pexyLmx paboumx opraHoB Ha nNapoBoM U cTepHeBoM none. KoadpduumeHTbl COnpoTUBMAEHUS MNepeka-
TbIBAHMIO OMOPHbIX, ONOPHO-TPAHCMOPTHLIX KOMEC U NpuKaTbiBaKOLWEro kaTka onpeaensanncb No N3BeCTHON
MEeTOOUKN NyTEeM 3aMepa TAroBOro ConpoTMBEHUs nabopaTopHOM YCTAHOBKU B NOMHOW KOMMMNEKTaLumMm 1 no
OTAenbHOCTU pabounx opraHoB, OMOPHbLIX, OMOPHO-TPAHCMOPTHLIX KOMEeC W npUKaTbIBalOLLEro Karka.
Mony4eHHble pe3ynbTaTbl MCNOMNL30BaNUCh NP pacyeTax 3PPEKTUBHOCTU KOHCTPYKTUBHO-TEXHOSTOMMYECKMX
CXeM arperaTtoB A58 BHECEHUS yaobpeHui nog nnockopesHyto ob6paboTky.

Ycnosus npoBeAeHUs UCMbITaHUA MpU NOMEeBbIX UCCNeAOoBaHUAX onpeaensannucb B COOTBETCTBUMN C
TpeboBaHusmmn FTOCT 20915 [10, c.3]. ArpoTexHuyeckasl oLeHKa npoBoaunacb B COOTBETCTBMM C TpeboBa-
Huammn FOCT 33736. NcnbiTaHnst CenbCKOX03ANCTBEHHON TEXHUKW. MaluuHbI U opyaus Onsi MOBEPXHOCTHOWM
00paboTkm noysbl. MeToabl OLEHKN yHKLMOHanbHbIX nokasatenen CT PK 1559 [11, c¢.9]. OHepreTuyeckas
oLleHKa npoBoaunacbk B cOoTBETCTBUM ¢ TpeboBaHusamu FTOCT P 52777 — 2007. TexHuKa CeIbCKOXO3SANCT-
BeHHasa. MeToabl 3HepreTMdecKkor OLeHKU. JHepreTuyeckas OueHKa npoBOAUTCA OOHOBPEMEHHO C
arpoTEXHNYECKON OLEHKOM.

TexHuKo-aKkcnnyaTauMoHHble nokasaTenu onpegensanuce B cootsetcteun ¢ NTOCT P 52778-2007.
McnbiTaHnsa cenbCKOXO3ANCTBEHHOM TEXHUKW. MeToabl SKcnyaTauMOHHO-TEXHOMOrMYeckon oueHkn. Mony-
YeHHbIe AaHHble 3KCNepUMeHTanbHbIX UCCrefoBaHnn obpaboTaHbl METOLOM MaTeMaTUYECKON CTAaTUCTUKN C
ncnonb3oBaHNEM KOMMbIOTEPHOW nporpammbl Excel.

Pe3ynbTaTthl U ux o6cyxaeHue

YcTaHoBNEHO, YTO KO3 PULNEHTLI CONPOTUBMNEHUS NepekaTbiBaHUIO OMOPHbLIX, OMOPHO-TPAHCMOPTHbLIX
KOmec 1 NpuKaTbIBalOLLEro KaTka pasnuyHble, YTO 06 bACHAETCA pas3HbIMU YCIOBUSMY B3aUMOAENCTBUS UX C
no4son. HammeHbLLee 3Ha4veHue koaddumuneHTa conpotmeneHns pasHoe 0,10-012 nmetloT onopHble Koneca,
KOTOpble MepekaTbiBalOTCS MO TBEPAOMY HE pa3pyLUEHHOMY CIiol, a Hanbonbluee NMEET NpUKaTbIBaAOLLMNA
KaTok, paBHbl 0,23-0,25, B3aMMOAENCTBYOLLMIA C pa3pbiXNIEHHbIM CAI0EM U NPON3BOASALLNIA AOMOMHUTENBbHOE
KpOLUEHME U YMIOTHEHUE MOBEPXHOCTHOrO cnod. KoahdpuumeHT conpoTnBNEHNs NnepeKkaTbiBaHWUKO OMOPHO-
TPaHCNOPTHBIX KOMec Bbille, Yem onopHbIX konec u paseH 0,14-016. AHanornyHble nokasaTtenu no Koadu-
LMEHTaM COMNPOTUBIIEHMS NEPEKATbIBAHMIO NPUHATLI NPU pacyeTax CONPOTUBIIEHMIO arperaTtos, No oopmyne
1 cpaBHUBaEMbIX KOHCTPYKTUBHO- TEXHONOrM4yeckmx cxemM. KoadpuumeHT conpoTnBneHmns nepekaTbiBaHUIo
TPaAHCMOPTHOW TENEXKU ¢ yaobpeHnsiMm no nepBon cxeme NpuHAT paBHbi 0,12, No BTOpoON cxeme, korga
TpaHCMOpPTHasa Tenexka ¢ yooOpeHusIMU nepekaTbiBAETCA MO PbIXIOMY OCHOBAHWUIO MPUHAT paBHbii 0,21.
YaoenbHoe TAroBoe COMPOTUBMEHME MNMOCKOPEXyLMX paboumx opraHoB Ha o06paboTke napoBoro nons
coctasnseT 7-9 kH/m, Ha cTepHeBoM none Bhbile 1 paBHO 9-11kH/Mm.

C ncnonb3oBaHMEM pe3ynbTaToB 3KCNepUMEHTanbHbIX UCCNeaoBaHMN MO CONPOTUBREHMIO paboumnx
OpraHoB, OMOPHbIX, ONMOPHO-TPAHCMOPTHbLIX KONEC U NPUKaTbIBaKOLLEro katka no gopmynam (4-7) nposeaeHbl
pac4eTbl N0 060CHOBaHUIO OCHOBHbIX NAapaMeTPOB KynbTuBaTopa. 3a KpUTepuin OLLEHKU NPUHATLI MUHUMATb-
HOe TAroBOoe COMPOTMBIIEHME W [OCTaTOYHas YCTOMYMBOCTb Xoda Mo rnybuHe obpaboTku. PacuyeTsb
npoBeAeHbl ANng rmyboKopbIXNMTENS B BApMaHTax C eMKOCTbIO M yaoOpeHusimm n 6e3 eMKoCTu 1 yaobpeHui.
VMcxogHble gaHHbIe A4S pacyeToB NpuBedeHsbl B Tabnvue 1.

Tabnuya 1 — NcxogHble gaHHble Ans pacyeta

Nen/n Ha3sBaHue napameTpa O603Hay. | Ea. usmep. | 3HaveHus

1 LnpmHa 3axBaTta rnyboKopbIXnuTens B M 4,2

2 LLnpuHa 3axBata kaTka. B M 4.4

3 LnpnHa pabo4ero opraHa. B, M 0,6

4 my6uHa ob6paboTKm. H CM 22-25

5 CKopOoCTb OBWXEHWS arperara. v m/c 1,5-3,0

6 Konun4yecTtBo pabo4ynx opraHoB. I, wT 7

7 Konn4yecTtBo psiaoB yCTaHOBKM. 1, wT 3

8 PaccTosiHua mexay psgamu. / M 1,2

9 Macca rny6okopbixnutensi 6€3 eMKOCTU U yOoBpeHUiA. Gopyans Kr 4500

10 Macca emkocTu ¢ yaobpeHusimu. Goy Kr 4200

11 ConpoTtueneHue paboyero opraHa. R 14 KMa 8-11

12 BepTukanbHaa  cocTaBnswowass  CoOnpoTUBIIEHMS R, «Ma 1,75-2
paboyero opraHa. ¥

13 KoathpmumneHT  conpoTMBREHNA  nepeKkaTbiBaHWUIO E 0.12
OMOPHbIX KOTEC. oK '

14 KoathpuumneHT  conpoTMBREHNA  nepeKkaTbiBaHWUIO E 0.25
KaTka. " '

15 KoathpuumneHT  conpoTMBREHNA  nepeKkaTbiBaHWUIO E 016
OMOPHO-TPAHCMOPTHBLIX KOMEC. om ’
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Mo pesynbTatam pacyeToB MOJTyYeHbl 3aBWCMMOCTM BIMSIHWS MapameTpoB riyOoKopbIXNuTens Ha
TArOBOE COMPOTMBIIEHWE W BEepPTUKaNbHYK [OOrpy3Ky Ha OMOpHbIe, OMOPHO-TPaHCMOPTHbIE Komeca WU
NpUKaTbIBAOLLNIA KaTOK.

YCcTaHOBNEHO, YTO C yBenu4eHWeM AnuHbl Mpuuena BepTukanbHasd Harpyska Ha OrnopHble Koneca
cHuxaeTcs. o KpuTepnsM MUHMMYMa TSroBOrO COMPOTUMBIIEHUS M AOCTATOYHOW YCTOMYMBOCTM XoAa Mo
rnybvHe 06paboTkM paunoHanbHbBIMU SABASIOTCS cnegylowune napameTpbl rnybokopbIXnNUTens: AnvHa
npuuena 3,1-3,5 m, paboyas WnpmnHa 3axBaTta Kk TpakTopy TAroBoro kracca 5 4,2 M, onopHble Koneca A0MKHbI
pacnonaratbCs Ha paccTosiHum 2,2-2,4 M OT TOYKU npuLiena, ONOPHO-TPAHCMOPTHbIE KOleca Ha PacCTOSAHUM
4,3-4,5 M, NpMKaTbIBaIOLLMIA KAaTOK Ha paccTosiHUM — 5,7-6,0 M, NepBbIv psig NIOCKOPeXyLmx pabovmx opraHoB
Ha pacctosiHum — 2,8-3,0 M, TpeTumn pag — Ha paccToaHumn 4,5-4,8 M, paccToaHne Mexay nepebiM U BTOPbLIM
psaom AormkHo 6biTh 1,0-1,2 M, BbicoTa cTonkM pabovero opraHa — 0,8 M, AMamMeTp npukaTbiBaloLLEro KaTka
— 0,5 M, guameTpbl ONOPHLIX U OMOPHO-TPAHCNOPTHBIX Konec cooTBeTcTBEHHO 0,75 1 1,0 M. LieHTp TaxecTun
rnyboKopbIXNUTENA OOSMKEH pacnonaratbcd Ha paccTtosHun 4,1-4,3 M, a emMKoCTb noa yaobpeHus — Ha
pacctosiHun 3,8-4,0 M OT TOYKM nMpuuena.

OnTrmanbHble NapaMeTpbl NPUKaTbIBaKoLWEero katka 06ocHOBaHbl paHee B Tpyaax OepenackuHa AN.,
Monuwyka KO.B., KyBaesa A.H., Tokapesa W.B., ViBaH4yeHko IN.T".

PacyeTbl nokasanu, 4TO KynbTMBaToOp C OBOCHOBAHHbIMKM NapamMeTpamu B arperate C TPakTOpOM
TAroBOro Kracca 5, Ha CkopocTu ABwkeHus 2,5 m/c, obecneunBaeT TAroBoe conpoTusneHne 6e3 ygobpeHun
B npegenax 46 kH. MNMpu atux napameTtpax OygeT obecneuvmBaTbCcA AOCTaTOMHAs YCTOMYMBOCTb XOA4a Mo
rnybuHe obpaboTkM, Tak Kak BepTuKanbHasi JOrpy3ka OMOpHbIX Korec cocTtaBnseT 8-12 kH, 4To Bbiwe
MUHMManbHOro HeobxoamMmMoro ans noysoobpabatbiBatowmx opyamn 4,5 kH.

YcTaHoBka OyHkepa 1 3anpaBka ero yaobpeHusiMym npuBoauT K YBENTUHEHNIO TATOBOTO COMpPOTUBIIEHMUS
KyneTuBaTopa. O6wasi macca eMkocTn ¢ ygobpeHuamu coctasuna 4200 kr. Mpu 3ToW AOMNONHUTENBHON
mMacce, TAroBoe COnpoTUBMEHNE Opyaust BO3pocso Ao 52 kH, T.e TAroBoe conpoTUBREHUE rnyboKopbIXNUTENS
yBenuuunock Ha 13%.

PacuyeTbl no ypaBHeHusM 1 M 2 nokasanu, 4TO Mpu obwen macce TPaHCMOPTHOW TENeXKn C
yaobpenunsmm 9000kr npu macce ynobpeHun 4500kr TAroBoe COMpPOTUBIIEHWE arperata Mo nepBon cCxeme
Oyaet paBHo 56,8 kH, a no BTopown cxeme 64,9. Taknm 06pasom yCTaHOBKa EMKOCTb Nog, yAoOpeHus Ha paMmy
rnyboKOPLIXNNTENSA MNO3BONAET CHWU3UTb TATOBOE COMPOTMBIIEHME, MO CPaBHEHUD C KOHCTPYKTMBHO-
TEXHOMOrMYECKMMMN CXEMaMM NPU UCTONb30BaHNM NPULLENHBIX EMKOCTEN Nod yaobperust, Ha 9 u Ha 24 %.

O61bem byHkepa noa yaobpeHus pasHbI ogHOMY Kyby BblbpaH ncxoast U3 3arpyskn ogHoro 6onbLuero
cTaHgapTHOro kynsa ¢ yaoobpeHuamu. PacyeTsbl no ypaBHeHuAM 3 1 7 nokasanu, 4To nNpu NoBbILEHUN obbema
OyHkepa noa ynobpeHuss oo AByX Ky6OB, YTO COOTBETCTBYET [BYM CTaHAAPTHbIM KynsM € yaobpeHusmu
NpUBOOMT K YBEMUYEHUIO TArOBOro conpoTusneHus rnybokopbixnutens Ha 18 %. lNpu atom Bo3pacTaeT
BepTuMKanbHas Harpyska Ha ONnopHO-TPAHCMOPTHbIE KOMeca, YTo NPUBOAMUT K Meperpyskun nx.

Mo o6ocHOBaHHBIM NapaMeTpam ObINN U3roTOBMNEH MyOOKOPLIXNUTENb M MPOBEAEHbI €70 UCTbITAHNS B
MoneBbIX YCOBUSAX.

lMoneBble nccrnegoBaHUs NPOBOAMITUCH B NETHE-0CEHHUI nepuog, (aBrycT-ceHTA6pb) B noc. OcuHoBKa
KoctaHanckoro panoHa KocTtaHavickon obnactn. B kayecTBe aHepreTMyeckoro cpeacrtBa MCNoNb30Barics
«Kunpoeu» K-744. Bug arperatoB B paboTe npeacTaBreH Ha pucyHkax 4 a, 6.

YcnoBusi MpoBeAeHUs1 UCMbITAHUIM B MPOM3BOACTBEHHbIX YCMNOBUSIX: (POH NONA — YepHbid nap u
CKOLLeHHas cTepHsa 3epHOoBbIX. CocTosiHne obpabaTbiBaemMoro cCrosi B nepuon MccneoBaHun xapakrepu-
30Banocb cpefHMMM nokasatenamu, TunuyHeiMu ana noys CesepHoro KaszaxcTtaHa B neTHUMM nepuog.
CpenHsist TBepaocTb crnosi 0-30 cm coctaensana 3,4 Mlla, a otHocuTenbHas BnaxHocTb 20%.

YcnoBus npoBefeHus NpoM3BOACTBEHHbIX UCMbITAHUI NpeacTaBreHbl B Tabnuvue 2.

Y4yacTok nons no MexaHuyeckomy cocTaBy obpabaTbiBaeMoro crnosi sBnsieTca TUNUYHbIM Npeacra-
BMTENEM NOYB CEBEPHOTO pernoHa KasaxctaHa. [NNo4BeHHbIV NOKPOB NpeacTaBeH B OCHOBHOM KalLTaHOBLIMU
N TEMHO-KaLUTaHOBLIMMW NMOYBaMM, MO MEXAHUYECKOMY COCTaBY CYTTIMHKW U TSXKENbIE CYTTNHKMN.

Tabnuya 2 — Ycnosus npoBefeHWst MPOM3BOACTBEHHbIX UCMbITaHWI

IMoYBEHHBLIN Crion BnaxHocTb, % MnoTtHoCTb, r/cm3 Teepgoctb, Mla
0-5 20,72 1,10 0,31
5-10 22,26 1,08 1,3
10-15 23,16 1,24 3,52
15-20 23,38 1,24 3,67
20-25 23,90 1,34 3,35

Bug arperaTa B paboyem nonoxeHun Ha NapoBoM Mose U cTepHeBOM hoHe NPeACTaBnNeH Ha PUCYHKaXx
4 a, 0.
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a) Bua B paboTe Ha napoBOM norsie ©0) B1a B paboTe Ha CTepHEBOM nore

PucyHok 4 — ArperaT, coctosiwmi n3 Tpaktopa «Kuposeu» K-735CT n rmybokopbixnmtens
ans rnyookon o6paboTkn n BHECEHUST MUHEPATTbHBIX yO0OpEeHUn B NOYBY

ArpotexHuyeckass OLEHKa Mokasarna, 4YTo Cco3gaHHbid obpasel rryOoKopbIXNIMTENsS BbIMNOSHSET
arpoTexHuyeckue TpeboBaHua No BCceM nokasatenam (tTabnuua 3).

Ta6nuya 3 — ArpoTexHuyeckme nokasartenu paboTbl FMyGOKOPLIXNUTENS HA BHECEHUM YO0GpeHui

Mokasatenun Mo HAO, 3HayeHus 3HayeHuns
TY nokasartenemn nokasarenemn
Ha napy Ha cTepHe

CKOpOCTb OBMXEHUS, KM/Y 7-10 8,5 8,5
Pabouvas wnpuHa 3axeaTa, M 4,2 41 4,2
Jlo3a BHeceHUs 3afaHHas, Krira 55 56 55
HepaBHOMEPHOCTb BHECEHMS MO WMPUHE 3axBaTa, % 15,0 2 1,6
HepaBHOMEPHOCTb BHECEHMS MO X04y ABWXeHUd, % <10,0 6,8 6,9
"my6uHa o6paboTkun, cM 25 25,7 26
PpaKkUMOHHbI COCTaB NOYBbI >60,0 66 65
(kpoweHune), % ; 0
- 00 50 MM, BKNIOYNUTENBLHO;
- cBblwe 150 mm.
BbicoTa rpebHen, cm <8,0 6,1 6,3

OHepreTuyeckasi OLEeHKa MpOoBOAUIIAaCb OLHOBPEMEHHO C arpOTEXHUYECKOW OLEHKOW. PesynbTaTbl
3HEepreTM4ecKon OLeHKN NpeacTaBneHbl B Tabnuue 4.

Tabnuya 4 — OQHepreTrnyeckas oLeHKa rnyboKopbIXNUTENS Ha BHECEHUN MUHEPASbHbIX YA00peHWI

Mokasatenu 3HaueHust 3HaueHus
nokasartesnien Ha napy nokasartenen Ha

cTepHe

Pabovas wnpuHa 3axeaTa, M 4.1 4.2

Pabo4yas ckopocCTb, KM/Y 8,5 8,5

YacoBow pacxopg Tonnmea, Kr/y 53 53

Mpon3BoAUTENBHOCTL 3a Yac OCHOBHOIO BpeMeHMU, ra/d

TaroBoe conpoTtuerieHme, kKH 51 53

MowHoCcTb, 3aTpayvMBas Ha MPeodoSieHust  TSAroBoro 131,4 130,5

conpoTmeneHuns, kKBt

MowHoCTb, 3aTpaynBaemas Ha NPUBOL BEHTUNSATOpPA, KBT 3 3

Mo pesynbTaTtamMm SHepreTUYeCKon OLEHKU YCTaHOBNEHO, YTO rMyBoKOpbIXNUTENb YAOBNETBOPUTENBHO
arperatupyetcs ¢ Tpaktopom K-744P ¢ geuratenem mouyHocTbto 350 n.c. /ra.

PesynbTaTthbl akCniyaTauMOHHO-TEXHOMOMMYECKOW OLLEHKW MoKa3anu, YTO Npou3BOaUTENbHOCTL 3a Yac
OCHOBHOTO, CMEHHOIO W 3KCMfyaTaluMoHHOMO BPEMEHW COOTBETCTBEHHO cocTaBunu 3,4, 2,6, 2.5 ra/u.
YpaenbHbI pacxog TonnumBa coctaBun 16,3 kr/ra, dakTtudeckass go3a BHECEHUs yOOOpeHun C y4yeTom
nepekpbITUs coctaBuna 47,3 Npy yCTaHOBOYHOW HopMe 46 kr/ra.
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[aHHoe uccrnepoBaHne Obino npoduHaHcMpoBaHo KomuTETOM npoMbineHHOCTn MuHucTepcTBa
NPOMBILLNIEHHOCTU N cTpouTenbcTBa Pecnybnukn KazaxctaH B pamkax nporpaMMHo-LeneBoro oMHaHcupo-
BaHMS MO Hay4YHO-TeXHMYecKkown nporpamme «Pa3spaboTka M COBepLUEHCTBOBAHME TEXHUYECKUX CPeacTts u
TexHonormyeckoro obopyaoBaHus, obecneuvBalWmMX peanusaumio Hay4HO-0H6OCHOBAHHLIX TEXHOMOMMNn
npousBoacTBa nNpoaykumm pacteHmesoactaa» (MIPH nporpammbl Ne BR23992516).

BbiBOAbLI U 3aKNO4YeHUA

1. CocTaBneHbl pacyeTHble CXxeMa KOHCTPYKTUBHO-TEXHOMOMMYECKUX CXEM arperatoB AN BHECEHUS
yoobpeHun nog MiocKopesHyto obpaboTKy, MpoBedeHbl pacyeTbl, KOTOpble MOKasanu, 4TO MO KpUTeputo
MUHMMYyMa TArOBOrO COMPOTMBIIEHMS NYULLEN ABMSETCA CXeMa, NpeaycmaTtpuBatoLLas yCTaHoBKy OyHKkepa nog
yoobpeHus Ha pamy rmybokopbIxnuTens. TAroBoe ConpoTMBIEHNE NPU Takow cxeme CHmkaeTcsa Ha 9 n 24%
MO CpaBHEHUIO C UCMOMb30BaHMEM MpuUenHbiX OyHKepoB nof yoobpeHus, ycTaHaBnMBaeMbIX cCrepegn u
no3agw rnyooKopbIXMTens.

2 CoctaBrneHa pacyeTHas cxema rnyboKopbIXNUTenst Ansg noAno4YBEHHOro BHECEeHUsA yaobpeHun,
nony4eHbl ypaBHEHNSA AN OLEHKM NapaMeTpoB Ha TAroBOE COMPOTUBMEHWE, NPOBEOEHO MaTteMaTudeckoe
MOZENMPOBaHNE N MO KPUTEPUID MUHMMYMa TArOBOrO COMPOTMBIIEHNA 0O6OCHOBaHbI OCHOBHbIE MapamMeTpbl
rnyBokopbIXNUTEns.

3. Mo obocHOBaHHbIM NapameTpam M3IroTOBMEH rMy6OKOPbLIXIUTENb A8 NOANOYBEHHOIO BHECEHUS
MUWHeparnbHbIX YOoOGpeHuid, NpoBeaeHbl UCNbITaHWst B MOMEBLIX YCMOBUSIX U MOSyYeHbl arpoTexXHUYeckue,
3HEpreTMyeckme 1 aKCnyaTauMoHHO-TEXHONOMMYECKNe nokasaTenu. YCTaHOBMEHO, YTO CO34aHHbIN rny6o-
KopbIxnNuTenb obecnednBaeT BbLINOMHEHWE KAYeCTBEHHbIX MokasaTternen obpaboTkM B COOTBETCTBUM C
arpoTexHu4ecknmn TpeboBaHnamMm.
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PA3PABOTATb 1 YCOBEPLUEHCTBOBATb PECYPCOCBEPErAIOLLUME JIEMEHTbI
AOANTUBHBIX TEXHONOIMNMU MACJIMYHbIX KYNbTYP

XKanaee P.K. — kaHOudam cesibCKOX03AUCMBEeHHbIX HayK, doueHm, 3asedyrowuli abopamopuel
«3emnedenue», «Kasaxckuli Hay4YHo-uccrnedosamersibCKUl uHcmumym 3emnedenusi u pacmeHuegoocmeay,
c. Anmarnelbak, Pecnybnuka KazaxcmaH.

KyHbinusiesa . T. — kaHOuUAam cerfibCKOX035UCME8EHHbIXHayK, cmapliull Hay4YHbll compydHuk nabopa-
mopuu «3emnedenue», «Kazaxckuli Hay4yHo-uccredogamesbckull uHecmumym 3emnedenus u pacmeHuegood-
cmeay, ¢. Anmarnsibak, Pecriybnuka Kasaxcman.

XKannaposa A.A.* — kaHOuOGam ceflbCKOX035UCME8EHHbIX HayK, npogeccop kaghedpsb! «lousosedeHue,
aspoxumusi u akonoausi», HAO «Kasaxckuli HayuoHarbHbIl azpapHbil uccriedosameribCKull yHUgepcumemy,
e. Anmamel, Pecniybnuka Kazaxcmar.

Eceesa K. — HY «Kocmanalckuli UHXeHepHO-aKOHOMUYecKul yHusepcumem um. M.[ynamoeay,
e. Kocmanali, Pecnybnuka Kazaxcmar.

B nocnedHue 200bl 80 MHO2UX CmpaHax Mupa WupoKoe pacrpocmpaHeHue nonyyuna pecypcocbe-
pezatowas mexHosi02usl, 8 MOM HucC/ie MUHUMasbHas U Hyneeasi. B Hacmosiwee spems 8 ycrogusix pbIHOYHOU
3KOHOMUKU, Ko20a ommevaemcsi pocm UeH Ha 3Hep2oHocumesnu U rnosusHyo 800y, ece amo Oesnarom
MmeXHOJ1I02UuU 8bICOKO3ampamHbIMU, YMoO He2amueHO CKa3bleaemcsi Ha 3KOHOMUYecKol aghghekmusHocmu
npouseodcmea.

MHozue hepmepckue xossalcmea ucrnonb3yiom ece ewe mpaduyUoOHHYI0 MexXHOIo02u0 8030esbiea-
HUSI, IPU KOMOPOM KOIU4eCMeOo MpuUMeHsieMbIX 31eMeHmMoe8 mexHooauu cocmaensom 14-16 onepayud. Bce
amo ckasbigaemcsi Ha peHmabenbHocmu rnpousgodcmea 3epHa. B ces3u ¢ amum no pesynbmamam
npedbidywux uccriedosaHuli ycmaHoeneHa agpghekmueHocmb 2pebHegoe20 criocoba rnocega cou Ha MoCMOosiH-
HbiIX 2pebHsix, ede ypoxalHocmb Kosiebanack 8 npedenax 20-29 u/za. OOHaKo, 603HUKaem HeobxoOuMocmb
8 ycosepuwieHcmaosaHUU pecypcocbepeaarouieli epebHesoli mexHonoauu 8030esbigaHusi, C U3y4YeHUeM
HOBbIX COPMO8 COU, Ha OCHOBE MUHUMasbHOU U Hyresoli 0bpabomok noyesl, e0e 6ydym uCnosb308aHb!
OCHoBHble 5-10 aniemeHmMoe mpaduyUOHHbLIX MexHOoaull (noces, 8HeceHUe MUHepasibHbIX yOobpeHud,
obpabomka eepbuyudom, rnonus, ybopka). Npu amom peHmabernbHOocMb pousgodcmea ysenudumecs Ha 20-
40% no cpasHeHUr ¢ mpaduyuoHHOU mexHooauedu.

Knrouyeebie cnoea: criocob obpabomku noysbl, 800HO-¢hu3uyeckue ceolicmea, 3KOHOMUYECKas
aghbgbekmugHoCmb, COs, ypoxaliHoCmb.
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MAANbI JAKbINOAPOLIH ADANTUBTI TEXHONOMUANAPBIHbIH PECYPC YHEMAEYLLI
ANMEMEHTTEPIH S3IPJIEY XXOHE XETINAIPY

Xanaee P.K. — aybin wapyawbinbifbl fblfibiMOapbiHbiH KaHOUOamebl, «E2iHwWinik» 3epmxaHacbiHbIH
MeHaepyuwici, «Kasak eaiHWinik xaHe eciMOiK wapyalublbifbl FbIbIMU-3epmmey UHcmumymaly, Arimarnsibak
ayblibl, KazakcmaH Pecriybnukaceil.

KyHbinusiesa . T. — aybin wapyawbibifbl fblribiMOapbiHbIH KaHOUdambl, « E2iHwiniky 3epmxaHacblIHbiH
ara fblnbIMU KbisMemkepi, «Ka3ak eaiHWinik xxeHe eciMOiK wapyawbIrbifbl FbIIbIMU-3€pmMmMey UHCMUMmMymably,
Anmanbibak aybinbl, KazakcmaH Pecrnybnukacsi.

XKannaposa A.A.* — aybin wapyawbifbifbl FblbiMOapbIHbIH KaHOUGambi, «Kasak ynmmbiK agpapiibiK
3epmmey yHugepcumemi» KEAK, TornbipakmaHy, a2poxuMusi XXeHe 3Kos102usi KaghedpachiHbIH MPogheccopbi,
Anmamebl K., KazakcmaH Pecrybnukacsi.

Eceesa K. — «M.[ynamoe ambiHOarbl KocmaHal UHXeHepIliK-9KOHOMUKasbIK yHusepcumemiy KM,
Kocmanali K., KasakcmaH Pecnybnukacei.

CoHrbl Xbindapbl oremMHiH kenmezeH endepiHde pecypcmapibli yHeMOey MEXHOSI02UsIChbl, COHbIH
iwiHde muHuUMandbi xoHe HendiKk mexHonoausinap KeHiHeH KondaHbina bacmadsbl. Kasipai yakbimma HapbiK-
mbIK 3KOHOMUKa XardalbiHOa, sHepaus MeH cyapmarsibl cy baracbiHbIH ecyi balikasiFraH ke3de, MyHbIH 6api
MexXHOo2UsIHbI XOoFapbl WhbifbiHOapra aliHanobipaldsbi, 6yn eHOipicmiH aKOHOMUKarblK muimodiriciHe mepic
acep emedi.

KenmezeH wapya Koxarbikmapbl o1 de 0acmyprii ecipy mexHornoausicbiH KorndaHaobl, oHOa Konda-
HbllambIH MEXHOI02Us 31eMeHmmepiHiH caHbl 14-16 onepauusiHbl KypaliObl. MyHbiH 68pi acmbiK 6HOIPICIHIH
peHmabensdinieiHe acep emedi. OcbiraH 6alinaHbicmbl, andbiHfbl 3epmmeynepdiH Homuxenepi 6olbiHWwa
mypakmbi xomanapfa cosi cebydiH mapak o8diciHiH muimOiniai aHbiKmasnobl, oHOa eHiMOinik 20-29 u/ea
aparnbifbiHOa 60510b1. Anatida, dacmypii mexHonoeausinapobiH Hezaidai 5-10 anemeHmmepi (ceby, muHepanobl
mbiHalUmkblwmap eHeaidy, eepbuyudneH eHOey, cyapy, XuHay) natidanaHbinambsiH MUHUMasObl XoHe HesoiK
mornbipakK eHoey HezisiHOe COsIHbIH XaHa copmmapbiH 3epmmey apkbiribl 6HOeyOiH pecypc yHemoelmiH
mapakK MmexHO02USICbIH Xemindipy Kaxemminiei mybiHOallbl. byn pemme eHdlipicmiH peHmabernsdiniai
dacmypni mexHonoausiMeH canbicmbipraHoa 20-40% — ra ynrasiosbl.

TytiHdi ce3dep: monbipakmbi 6HOey 80ici, CyObiH chu3uKasibIK Kacuemmepi, 3KOHOMUKasIbIK MUiMOirTiK,
COs1, 6HIMOIrIK.

DEVELOPMENT AND IMPROVEMENT OF RESOURCE-EFFICIENT ELEMENTS
OF ADAPTIVE TECHNOLOGIES FOR OILSEED CROP CULTIVATION

Zhapayev R.K. — Candidate of Agricultural Sciences, Associate Professor, Chief of the "Agriculture”
laboratory, Kazakh Research Institute of Agriculture and Plant Growing, Almalybak village, Republic of
Kazakhstan.

Kunypiyaeva G.T. — Candidate of Agricultural Sciences, Senior Researcher of the "Agriculture” labo-
ratory, Kazakh Research Institute of Agriculture and Plant Growing, Almalybak village, Republic of Kazakhstan.

Zhapparova A.A.* — Candidate of Agricultural Sciences, Professor of the Department of soil science,
agricultural chemistry and ecology, Kazakh National Agrarian Research University NJSC, Almaty, Republic of
Kazakhstan.

Yesseyeva G.K. — Candidate of Agricultural Sciences, Professor, M.Dulatov Kostanay University of
Engineering and Economics PIl, Kostanay, Republic of Kazakhstan.

In recent years, resource-efficient technology, including mini-till and no-till technologies, has become
widespread in many countries of the world. In the context of a market-oriented economy, rising costs of energy
resources and irrigation water contribute to a significant increase in production expenses, thereby reducing
the overall economic efficiency of agricultural operations. Despite these challenges, many farms continue to
rely on conventional cultivation practices, which typically involve 14 to 16 technological operations.

All this affects the profitability of grain production. In this regard, according to the results of previous
studies, the effectiveness of the ridge method of sowing soybeans on permanent ridges, with recorded yields
ranging from 20 to 29 centners per hectare. However, there is a need to improve the resource-efficient ridge
cultivation technology by studying new soybean varieties using mini-till and no-till treatments, where the basic
5-10 elements of conventional technologies (sowing, fertilization, herbicide application, irrigation, harvesting)
will be used. This optimization is expected to increase production profitability by 20—40% compared to
conventional methods.

Key words: tillage method, hydrophysical properties, economic efficiency, soybeans, yield.
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BBeneHune

Cos dopmupyeT MOLLHYIO, pa3BETBMEHHYIO KOPHEBYHD CUCTEMY, ynydllas CTPOeHMEe MaxOoTHOro u
NOANaxoTHOrO COEB NMOYBbI N AKOHOMHO PACcXOAYeT Briary, OCTaBnss nocre cebsi 3Ha4ynMTenbHble 3anachl 4ns
nocrneayLwux KynbTyp.

Kak oTmeuaroT B.A. LbinbbynbHukoB, C.B. MaHumxuH [1, ¢.32], cos npu akTUBHOW CUMOMOTUYECKOM
dmkcauum atmocdepHoro azota MoxeT Ha 60-70 % yaoBneTBopsTb CBOM NMOTPEBHOCTM B 3TOM 3fieMEHTEe
nuTaHusa 1 octaenaTe nocne cebst oo 100 kr/ra azoTa B opraHuyeckon ¢opmMe, YTO NO3BOMSET CIKOHOMUTb
Joporocrtosiline as3oTHble yaobpeHus. Kpome Toro, coss obnagaeTt cnocobHOCTbIO ycBamBatbk dhocdop n3
TPYAHOOOCTYMNHbIX COEAMHEHUN M nepemMellaTtb ero B npouecce yHKLUNMOHUPOBAHUS KOPHEBOW CUCTEMbI B
noanaxoTHbIN crnow U3 6onee rnyooKMX ropu3oHTOB.

Onbitel [.W. Kasakosa, B.A. KopuaruHa [2, ¢.26]. noka3zanu, 4To nNpyMeHeHne B HEOBXOOMMbIX KOMK-
YecTBax MUHepanbHbIX YA00peHui, BbICOKO3(hEKTUBHBLIX CPEACTB 3alUMTbl pacTeHMid Ha noyBax ¢ bnaro-
NPUATHLIMU PU3NYECKMMU CBOMCTBAMU, a Takke CObMogeHNEe TEXHONOMMYECKO OUCUUNIIVHBI, 4aeT BO3MOX-
HOCTb YaCTUYHO UMM MOSTHOCTBIO NEPENTUN HA MESTKNE, MOBEPXHOCTHbIE 0OPabOoTKM NOYBLI U AaXe Ha NPsIMON
noces B He0OpaboTaHHy No4BbI. [1py OTCYTCTBUM UNN HEBBLINOIHEHUN NOOOIO N3 3TUX YCIOBUI BHEOPEHMNE
MUWHMMarnbHOW, a TeM Gonee n Hyneson obpaboTKkM NMOYBLI MPUBEAET K elle GonblieMy 3acCOpeHUIO Nonen,
CHWXKEHMIO 0bLLEN KyNnbTypbl 3emMnegenusi 1 ypoxXamHoCTw.

O PeKTUBHOCTb NPSAMOro NoceBa CENbCKOXO3ANCTBEHHBIX KYNbTyp 3aBUCUT OT CTPOrO BbIMONTHEHUS
0bsa3aTenbHbIX anemMeHTos [3, €.26]:

- 06ecneyYeHHOCTb ONTMMAarnbHOIO NUTAHUS PacTEeHWU, B MEPBYIO OYepeb 3a CHET BHECEHUS a30THbIX
yoobpeHuiz;

- UCnonb30BaHUA 3hPEKTUBHBIX CPeACTB 3allMTbl MOCEBOB (CMeCceBbIX repouumaoB u repbuumnaos
CMOLWHOro AENCTBMS);

- NPYMEHEHMA cneumanbHbIX CESANOK NPSIMOro NOCeBa, OCYLLECTBASOLWNX OOHOBPEMEHHO NPEeLNOCeB-
Hy0 MOArOTOBKY NOYBbI, BHECEHUE YA0OPEHUIA, MOCEB M NOCNENOCEBHOE MPUKaTbIBAHME;

- NCMOMNb30BaHMA Ha yaobpeHre 1 B KAYECTBE MYIbYM U3MESbYEHHOW CONOMBbI.

Ha ocHoBaHuMM npoBeaeHHbIX uccnegosaHun 3.0. AanHbsaeBa u ap. [4, c. 38], BHeceHne HebOornbLLOK
003bl yOo6peHuii cnocobCcTBYET POCTY YpOXKaHOCTH 3epHa com oT 3,4 0o 4,7 u/ra no cpaBHEHWUIO C KOHTPOSEM
(6e3 ynobpenun). YBenumdeHue chocopHbix yaobpeHun oo Peo NpyBOAUT K SOMOSHUTENBHOMY MOBbLILLEHUIO
ypoxas ot 0,8 go 2,5 u/ra.

Kak otmevaeTt B.W. IBypeyeHckuii n C.U. ['unesun, rnaBHoe NpenuMyLLLeCTBO MUHUMArbHbIX U HYNEBbIX
TEXHOMOrMM B 3KOHOMWECKOM CMbICNE 3aKnio4vaeTcs B CyLIECTBEHHOM MOBbILLEHUU NPOU3BOAUTENBHOCTU
TpyAda, yBENUYEHUU NpUBLINBEHOCTY N peHTabenbHOCTM NPOU3BOACTBA 3epHa, a B TEXHOMNOIMYECKOM CMbICIe
MUHUManu3auma obpaboTkum Mo4YBblI COKpallaeT ANUTENbHOCTb npoBedeHus paboT, genas ux ©Gonee
onTMMarsibHbIMUK, YTO B CBOKO 0Yepeb NONOXUTENBHO BNNSET HA YPOXXanHOCTb 3€PHOBbLIX KynbTyp [5, €.19].

Kak nokasana akoHOMM4YecKasi oLleHKa MpMeMOB BO3AerNbIBaHUSA COU, YCITOBHO YUCTbIN 40XO0A Obin BbilLe
npu 6ecnnyxHon obpabotke Ha 12-14 cm (KIM3-3,8) Ha 23,5%, 4yem no oTBanbHOW BCNallke; B PSAOBOM
nocese — Ha 16,3% NO CpaBHEHMWIO C LUMPOKOPSAAHBLIM; NPU BHECEHUN repbuungoB — B 12,5 pasa, 4yem npu
6e3repbuungHom BbipalmMBaHun. MakcmanbHO YCIOBHO YNCThIM goxop (4487 py6/ra) nonyyeH B BapuaHTe
C psgoBbIM NOcCeBOM, BecnnyxHow obpaboTkom MoyBbl M cMecu repbuungoB. py 3TOM Xe TEeXHONorum
BO34enMbiBaHUSA COM Nony4vyeHa HanmeHbllaa cebectoumocTb 1 U npoaykumm — 347 pyo [6, c. 36].

MaTepuanbl 1 MeToguKa uccrnegoBaHUm

CornacHo kaneHgapHOMy MnnaHy 3anoXeH MHOroakTOPHLIN MOMEBOW OMbIT Ha CTauMoHape oTgena
semnegenusa KasHUU3nP (tabnuua 1).

Tabnuya 1 — W3yyeHune cnocobos 06paboTku NoYBbl, CNOCOGOB NOCEBA N 403 BHECEHUSA MUHEPanbHbIX
yaoopeHui

Cnocobbl 06paboTKM NoYBkI Cnocob noceBa BapuaHThl
BCnaluka Ha rinyouny 20-22 cm LUMPOKOPSIAHLIN (45 cm) HUTpAarvH
BCnaluka Ha rinyouny 20-22 cm rpebHeBon OBYXCTpOYHbIn (70 | 6e3 ynobpeHuin
MUHUMarnbHasa Ha rmybuHy 10-12 cm | cm) Pso— dooH
©0e3 06paboTkm (noceB MO MOCTOSIH- Peo+Neo B (pase BeTBeHUs
HbIM rpebHsIM) crebns
HWUTparvH
Pso + HUTparuH

O6uwas nnowaab 0,5 ra. Mnowaab gensHkn 40 m2 (anvHa 20 M, wupuHa 2,0 M). MNoBTOPHOCTbL
TpexkpaTHada. KonuyecTtBo BapuaHToB 32, AensHoK 96.

B noneBbIx onbiTax MO BO3AeENbIBAHUIO COM MCMONbL30BaNnCh pecypcocbeperarowme TexHonornm. B
KadecTBe yaoOpeHust NpUMeHsNM aMmModOC, BHECEHHLIN COrMacHO cxeme onbiTa. BecHow Ha onbITHOM
y4yacTke NpoBOAMIICA NOCEB ABYX COPTOB coun — BuTa 1 YKannakcan. NoceB ocyLecTensnm no Tpem crnocobam
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00paboTkm Nno4Bbl ¢ HopMow BeiceBa 600 Thic. ceMsiH/ra. [Nepen noceBom cemeHa obpabaTbiBan HATPArMHOM
B 3aBMCMMOCTM OT U3y4aeMblX BapnaHTOB OMbITa.

Lienn n 3agaum nccnegosaHus

Llenbto HacTosLLero uccnefoBaHusi SIBNSIETCS U3ydeHne BMMSAHUSA PasnuyHbiX crnocoboB o6paboTku
NoYBbl, NpUMeHeHus ynobpeHuin M repbuumMaooB Ha POCT, pasBUTUE W YPOXKAMHOCTb COWM B YCMOBUSX
npearopHon paBHWHLI 3annuiickoro AnaTay.

[na focTuxeHUst NocTaBneHHoW Lenu 6binv onpeaerneHsl cneayolwme 3agayu:

1. OueHuTb BMMSHWE pasnuyHblX MeToAoB 0OpaboTKM MOYBbLI (BCMallka, MUHMMarbHas U Hyresas
o6paboTka) Ha cogepxaHue Bnaru, NAOTHOCTb NMOYBbI Y arpOXMMNYECKNE NoKa3aTenu;

2. N3y4nTb BNMSAHWE MUHepanbHbiX YA06peHni n o6paboTkn CeMsH HUTParMHOM Ha pocCT, pa3Butue u
YypOXaHOCTb cou;

3. MNpoBecTn aHanu3 AUHaMWKN BNaroobecrneyYeHHOCTN MOYBbl U €e BRUSHWS Ha NPOAYKTUBHOCTb
pacTeHui;

4. Nccnepoatb 3hdEKTUBHOCTL NpuMeHeHuns repbuumaos MNunsoT u lMNynbcap Ans 3awutbl NOCEBOB
OT COPHSIKOB;

5. lNpoBecTn deHonornyeckme HabnaeHns 1 aHanna Bruomacchl pacTeHU Ha PasnuYHbIX CTagusix
pocTa v pasBuTHUs;

6. OueHNTb OKOHOMMWYECKYID W arpoTEXHUYECKYID IA(PPEKTUBHOCTL MPUMEHEHUS  Pa3NNYHbIX
arpornpuemMosB.

M EMIDE MY WLAE DMUMD TEOME R EMIST R s

PucyHok 1 — MecTo pacnonoxeHue uccrnegyemMoro yyacrka

Yxop 3a noceBamu BKMoYan npumeHeHne repbuumaa NueoT Ans 3awwmTbl OT COPHSKOB.

B TeuyeHve BeretaumoHHOro nepuoga, B 3aBWCMMOCTM OT YBaXXHEHHOCTW MOYBbI, MPOBOAWUMAN TPU
BereTaLMOHHbIX NOnunBea.

OnucaHve obnacTu uccrnegoBaHus.

WccnenoBaHnsa npoBoaunuchk Ha npearopHon paBHuHe 3aunuinickoro Anatay, Ha BbicoTe 740-801 m
Hag ypoBHeM Mops. [louyBbl OMBITHOrO yyacTka OTHOCATCH K CBeTMo-KawTaHoBbIM. [0 MexaHuveckomy
cocTaBy npeAcTaBrfeHbl KPYnHOMNbINEBaTbIMU CPeaHMMMU CyrfMHKaMu. B TeyeHue nepuoga uccnenosaHui
YUMTBIBANUCb KNUMATUYECKME U METEOPOSIorMyeckue rnokasartenu, BNUSIOLIME Ha POCT W pasBUTUE COMW.
Knumat KOHTWHEHTanbHbIM C OONblUMMK FOAOBBIMA UM CYTOYHbIMK  KOnebaHuaMM TemnepaTyp MU
HepaBHOMEPHbIMW pacnpeaeneHnsMm ocagkoB Mo rogam M no cesoHam.

1. 3aknagka noneBbiX ONbITOB OCYLLECTBsINAack No MeToamke nonesoro onbita B.A. [Jlocnexosa [7, c.
351].

2. ®eHonormdeckne HabnwaeHus NPOBOAMIMCH B COOTBETCTBUM ¢ MeToaukon MCU cenbckoxossi-
CTBEHHbIX KynbTyp [8, c. 229] 1 Bknoyanu dukcaumo cnegyowmnx das passutust Cou: npopacrtaHve, BCXoabl,
nosiBrnexHve crebns, 6yToHnsauus, uBeteHne, obpasoBaHne 60608, co3peBaHWe 1 NonHas cnenocTb.

3. OnpepgeneHune ryctoTbl CTOSHUS pacTEHU OCYLLECTBIANOCH B (pady MOMHbIX BCXOAOB U B hasy
nonHom cnenocTtu 3epHa no Metoauke 'CU cenbckoxo3ancTBeHHbIX KynbTyp [8, ¢. 229].

4. Ananus HakonneHus Guomacchel pacteHun com nposoauncsa nytem otbopa npob ¢ 10 pacteHun B
OBYX MOBTOPHOCTAX NO OCHOBHbIM pasam pocTa 1 passButus, B cooTeeTcTBMmU ¢ metoamkon [CU [8, c. 226].

5. ®opmnpoBaHMe NMCTOBON MOBEPXHOCTU oMnpedensnu no dasam passutus nNo metoauke A.A.
Hwnumnoposuya [9, c. 132].

6. OnpegeneHune CTPYKTypbl ypoxasi OCYLLECTBMASANOChL U3 CHOMOBBLIX 0Opa3uoB, 0TOOpaHHbIX nepes
ybopkoW, B TpexkpaTHOW NoBTOpPHOCTM no metoauke NCU [8, c. 228].
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7. AHanu3 BOAHO-(M3MYECKNX CBOMCTB MOYBLI NpoBoauricst no metoguke C.A. BopobbeBa ¢ onpefe-
neHvem crnieayolimx nokasartenen [10, c. 311]:

o 0ObeMHasi macca No4Bbl;

O BIaXHOCTb MOYBbI.

8. Vcnonb3oBaHue GuonpenapaToB: MeTOAUKa perncTpaumm cemsH n bronpenapatos NpoBoaunacs B
COOTBETCTBUM C MeToau4eckumun ykasaHuamu M.K. Konwmnbaesa [11, c. 63].

Pesynbtatbl unccneposaHua. OOHUM M3 OCHOBHbIX (PAKTOPOB, BRUAKOLWMUX HA POCT M passBuTue
pacTeHWU, ABMSETCH BMaXHOCTb Mo4Bbl. [TOTpeOHOCTL Con B BoAe HaYMHAETCs C NepBbiX OHEN pa3BuTus, a
YypOBEHb BiaroobecneyeHHOCTU MOYBbl OKa3blBaeT CYLLECTBEHHOE BIMSHWE Ha Ka4yecCTBO BbIMOMHEHWS
arpoTeXHUYECKUX onepaumi, Takux Kak BCrallka U NOCEB, a TakkKe Ha KOHEYHYH0 YPOXXaWHOCTb KyMbTypbl.

lMepen noceBom B METPOBOM CIiO€ MOYBbLI COAEpXXaHWe Braru BapbUpOBarocb B 3aBUCUMOCTU OT
cnocoba 06paboTkM MNoYBLI: NpU BCnallke oHO cocTaBuno 165,0 mm, npu HyneBo obpadoTtke — 199,5 mm, a
npu MrMHMMarnbHon obpaboTke — 169,7 mm. B dhase 2-3 nnctbeB cogepxaHue Bnarv yBenminnoco, 4OCTUrHYB
217,3 Mmm, 225,4 mm 1 217,2 MM COOTBETCTBEHHO.

B dasax 6yToHM3aumm 1 UBETEHMS YPOBEHb BMAXHOCTU NOYBbLI CHU3UICS, Haxoascb B npegenax 112,0-
159,5 MM B 3aBMCMMOCTU OT BapuaHTa obpaboTku nouysbl. K hase nonHon cnenoctu 3epHa, BCneacTeue
notpebneHus Bnarv pacTeHUSMN U UCNapPEeHUs, 3anackl BNarm yMEHbLUMINCh: NPY BCMALLKE OHW COCTaBMUIIN
82 mMm, npu Hyneson obpabotke — 87,7 MM, a Nnpu MUHUMaNbHOW obpabotke — 104,5 mM. OTn OaHHbIe
CBUOETENLCTBYOT O TOM, YTO MMHUMAanbHas obpaboTka MO4YBbI MO3BOMSAET COXPaHATbL Oonbllie Bnaru B
NMOYBEHHOM Mpomre Mo CpaBHEHUIO C TPaAWLMOHHOM BCMALLKOW, YTO SABMAETCHA BaXHbIM (DAKTOpPOM Mpu
BO3[EeNbIBaHNM COM B YCIOBUSX OrpaHNYeHHOro BogocHabxeHus (puc. 1).

4 N
| MUWHMMaIbHaA
104,5
87, obpaboTka
82 M Hynesasa o6paboTKka
120
128,3
120
125,3
159,5
112
217,2
225.4
217,3
169,7
199,5
165
\_ J

PucyHok 2 — luHamuka obLuer Brarm B METPOBOM CIO€ MOYBbI MO, COH
B 3aBUCMMOCTUN OT cnocoboB 0b6paboTku NoYUBLI, MM

lMNOTHOCTb NOYBbI ABMASETCA OOHUM U3 BaXXHENWUX (DaKTOpOB, ONPeaensiowmxX ypoxanHoCcTb Cenb-
CKOXO3SINCTBEHHbIX KYNbTyp, TaK Kak OKasblBaeT BMWUSHWE Ha BOAHbIA, BO3OYLUHbLIA W TENSOBON PEXUMbI
noysbl. ONTMMarnbHbIE YCIOBUA ANS pocTa pacTeHW, No AaHHbIM psga uccrnegoBaHui, CO3faroTcs Mpu
nnoTtHoctn 1,0-1,30 r/em® [11, c. 36].

CornacHo MHeHuto C.b. KeHeHbaeBa [12, c. 184], nNOTHOCTb NOYBbI HA NallHe 3aBUCUT OT rMybuHbI n
YyacToTbl 00paboTkK, a TakKe OT eCTECTBEHHOrO NpoLecca «CaMoyNIIOTHEHUSI» 4O PABHOBECHOIO COCTOSHUSA
nocne pbixneHus unun scnawkn. CylecTBeHHOEe BrMSHME OKa3blBaeT M KONMYECTBO aTMOCKEpPHbIX OCaaKoB
[13, c. 63]. BecHon, korga noysa MMeeT MakcMMaribHOe yBIiaXXHEHME, ee NNOTHOCTb HWXKe, TOorAa Kak B NTETHUIN
nepuog, Mo Mepe BbICbIXaHUs, OHa yBenu4yMBaeTcs. Yem MeHbLUe cogepXaHue Braru B Noyse, TEM BhILLE €€
NNoTHOCTb. B 3aBUcUMOCTM OT (ha3bl pocTa KynbTypbl M arpOTEXHUYECKMX YCMOBUIA MAOTHOCTb MaxOTHOrO
ropM3oHTa MOXeT ObiTb Bbllle UMW HWXe, YeM B LenuHHbIX noysax [14, c. 59]. Mpu aTtom B ycnosusx
BO34eNblBaHUS CEMNbCKOXO3ANCTBEHHBbIX KynbTyp Habniogaetcs TeHOEHUMs K YNNOTHEHWIO MOoAnaxoTHOro
cnos.

[ns onpegeneHnss NNOTHOCTM MOYBLI HA MOCEBAax COW BECHOW neped noceBoM Bbinu oTobpaHbl K
npoaHanuanpoBaHbl 06pasLibl MOYBbI HA MAOTHOCTL CIIOXKEHMS MaxoTHOro cnos (puc. 2).
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4 N
BECHO
"
1,36
35
1,34 1,34 1,34
133 133 33
32 132
131 31
13
\/ 28
1,27

PucyHok 3 — TTNOTHOCTb NAXOTHOrO Criosi NOYBbI
B 3aBMCMMOCTM OT crnocoboB 06paboTku noyesbl, r/cm3

Pe3ynbTaTthl 3TUX UCCrEeA0BaHNUA NoKa3anu, YTo NOTHOCTb NOYBbI HA NOCEBaxX COM Mo BCEM crnocobam
06paboTkn nepen NOCeBOM Haxogounacb B ONTUMarbHbIX 3HaveHusx 1,22-1,34 r/cm3. K case nonHom
CMernocTn Ha BCeX M3yvyaembix 0bpaboTkax nouBbl HAGMAAEeTCS HEKOTOPOE yBENNYEHME MITOTHOCTM MOYBbI,
0COGEHHO B BEPXHUX CMOSAX MOYBLI U B 3aBUCUMOCTU OT cnoco6oB 06paboTky noysbl Aoxoamnu Ao 1,36 r/cmd.

BnnsiHne 06paboTkn No4YBbLl HA NOABMXKHbBIE 3NTIEMEHTbI MUTAENbHbIX BELLECTB.

B Tabnuue 2 npuBeaeHbl arpoxMMmyeckue nokasaTenu OMbITHOrO y4yacTka, rae nepen nocesom
NCXOOHOE CoAep)KaHMe HUTPATHOro a3oTa cocTaBuno B npegenax 16,1-20,3 mr/krdpocdopa — 18,3-27,5 mr/kr,
a kanua -330,0-366,4 mr/kr. B TedeHne Beretauum 3a cyeT NoTpebrneHns anemMeHToB /Kr U3 No4Bbl K dpase
NoSIHOM cnenocTu 3epHa HabnogaeTca cHkeHne NPK cooteBeTcTBeHHO ao 13,0; 23,1; 316,4 mr/kr.

Tabnuya 2 — CopepxxaHne NPK B 3aBMCMMOCTM OT cnocoboB 06paboTku NoYBbl, Mr/kr

HutpaTtHbI MoaBWXHbIN OO6GMeHHbIN
Cnocob 06paboTkun noysbl ["Op130HT, cM asoT docdop Kanum

Nepen noceBom

Bcnawka Ha 20-22 cm 0-30 16,1 18,3 330,0
MuHumanbHas Ha 10-12 cm 0-30 18,6 21,4 333,6
Hynesas 0-30 20,3 27,5 366,4
dasa nonHasa cnenocTb

Bcnawka Ha 20-22 cm 0-30 9,0 14,6 300,0
MuHumanbHas Ha 10-12 cm 0-30 11,9 21,4 303,6
Hynesas 0-30 13,0 23,1 316,4

3almTa NoceBoB OT COPHSAKOB COMW.

CepbesHown npobnemor nNpu Bo3aernbiBaHUN COU SBIISIETCH 3aCOPEHHOCTb NOCEBOB, T. K. COSt OTHOCUTCS
K KynbTypam C HU3KOW KOHKYPEHTOCMOCOOHOCTLIO MO OTHOLUEHMIO K copHsikam [15,16,17, c.24, c.21, c.87].
Hernybokoe NpoOHMKHOBEHME KOPHEW, HU3Kasi BbICOTA pacTeHUR, cnaboe 3aTeHeHWe NOBEPXHOCTU MOYBbI U
MeAJIEHHbIV POCT B Hayarne Beretauun onpeaensioT BbICOKY0 YyBCTBUTENBHOCTb COM K COPHsiKaMm B nepuog
OT BCXOLOB [0 BETBMEHUsi. B aTOT nepmnof copHble pacTeHus YCNELHO KOHKYPUPYHOT C HEW B noTpebneHunm
Bnaru, NuTaTenbHbIX BELLECTB, MCNOMb30BaHUM cBeTa. [oTepn ypoxas oT COpHsikoB MoryT gocturatb 30-50
% v 6onee [18, ¢.84]. [MoaTOMy BaXHO 3aLLNTUTb COKO OT COPHSIKOB Ha paHHeM aTane ee pa3sutug [19, c. 193].
B aToih cBA3M Hamu udydanuce asa Hanbonee acpbekTnBHbIX repbuumnaos MNusot n MNMynscap. Hanbonee vacto
B MoceBax COM BCTPeYalTCA OOHOMETHWE OAHOOOJSIbHbIE, MHOFOfIETHUE OAHOAOJIbHbIE, OAHONETHUE
OBYAOMNbHbIE, MHOroneTHMe OBYAOSbHbIE.

Ha koHTponbHOM (6e3 06paboTkn) BapmaHTe NITIOTHOCTb 3M1AaKOBbIX COPHSKOB cocTaBuna 74,3 wr., a
aByaonbHbix 20,7 wT. Ha 1 M2 (tabnuua 3). Yepes 20 1 40 gHelt nocne obpaboTku repbuumngom Mynbcap
normbno 73,5-78,9%, ogHONETHUX ABYAOJSbHbIX U 3M1AKOBbIX COPHAKOB (QYPHULIHUK 1 ap.). Obwasa rmbenb
COPHSIKOB Oblna 3Ha4nTeNbLHOW, T.e. obecneunBanack npuemnemas Guonormyeckas acpekTUBHOCTb AAHHbLIX
npenapaTos.
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Tabnuya 3 — [encTBme repbuumngoB Ha obLLyH 3aCOPEHHOCTb MOCEBOB COU

Konu4ecTtBo COpHSKOB (B cpeaHeM 13 4-x NOBTOPHOCTEN) NO BUAAM
311aK0BbIX OBYZOONbHbIX Bcero

BapuaHTbl onbiTa wt/m? | mbenb, % | wi/m? | mbenb, % | wi/m? | mbenb, %

1. KoHTponb (6e3 06paboTku)

1 yuer 74,3 -- 1207 - 1950 --

2 yyet — yepes 40 gHen 74,3 - 1205 - 1948 --

3 yyeT — nepep ybopkon 78,0 -1214 - 1994 --

Mynbcap, B.p. — 0,75 n/ra

1 yyeT —yepes 20 gHen nocne | 18,3 -|16,4 -| 24,7 -
0b6paboTkn

2 yyet — yepes 40 gHen 17 76,7 | 6,3 69,2 | 23,2 75,5

3
3 yyet — nepep ybopkomn 19,5 75,0 |1 6,9 67,7 | 26,3 73,5
Mynecap, B.p. — 1,0 n/ra

1 yyeT —yepes 20 gHen nocne | 16,5 -| 4,7 -121,2 -
0bpaboTku

2 yyet — yepes 40 gHen 15,0 79,8 | 5,0 75,6 | 20,0 78,9

3 yyet — nepep ybopkomn 22,0 71,7 4,8 77,5 | 24,8 75,0

Mueot — 0,8 n/ra (aTanoH)

1 yyeT —yepes 20 gHen nocne | 2,1 -17,0 - | 28,1 -
0b6paboTkn

2 yyet — yepes 40 gHen 20,5 724 | 71 65,3 | 27,6 70,9

3 yyeT — nepep ybopkomn 20,9 732|772 66,3 | 28,0 71,8

Takum obpa3om, NpoBeAeHHbIE YYeTbl Nokasanu, 4To repouuung Nynecap B ncnbiTaHHbIx go3sax (0,75-
1,0 n/ra) cHwkan obLwyl 3acopeHHOCTb NoceBoB cou Ha 74-80%, 4To He ycTynano no 3apdeKTUBHOCTU
npenapaty MueoT 0,8 n/ra, NPUHATOrO 3a 3TasIOH.

YpoxanHOCTb COW.

[NaBHOE MpPeuMylecTBO MMWHUMANbHBIX W HYMEBbIX TEXHOMOMMA B 3KOHOMMWYECKOM CMbICe
3aKMYyaeTcsa B CyLECTBEHHOM MOBbILEHUN MNPOM3BOAMTENBHOCTU TpyAa, YBENUYEHUN MPUOLINBHOCTU
NpovM3BOACTBa 3€pHa, a B TEXHOMOrMYEeCKOM CMbICNe B MUHMManu3auunm obpaboTkm u CcokpalieHun
ONUTENBHOCTY NpoBefeHns paboT, Aenasa ux Hanbonee onTUMarnbHbIMK, YTO B CBOKO O4Yepeb NONOXKUTENBHO
BNUSIET HA YPOXXANHOCTb 3€pHOBbIX KynbTyp [20,21. ¢.22, ¢.353].

Tabnuya 4 — YpOxXaHOCTb COM B 3aBUCMMOCTM OT cnocoboB 06paboTkM noyBbl, CNOCOOOB nocesa 1
003 BHECEHUSA MUHepanbHbIX yaobpeHun, u/ra

Cnocob 06paboTku NoYBbl
MuHumansHaga
BapuanT Bcnawka Ha 20-22 cm 0bpaboTka noyBbl Hynesas
obpaboTka NoyBkI
Ha 10-12 cm
copT copT copT
Buta >Kannakcan Buta >Kannakcan Buta >Kannakcan

LnpokopsgHein noces | 21,5 23,1
6e3 ygobpenun 21,4 25,0 20,8 25,2 21,6 25,3
Pso— ¢poH 23,2 26,6 22,5 26,0 243 26,7
Pso+Neo B dase
BETBIIEHUS CTEDONSA 26,2 27,0 26,7 27,0 26,1 29,4
HWUTparvH 25,5 29,1 25,1 28,8 24,8 29,3
Pso + HUTparvH 27,6 27,0 29,2 30,6 28,4 30,8

Takum obpasom, ypoKanHOCTb COPTOB CoM OT cnocoboB 06paboTku noyBbl U Konebanackb B npegenax
ot 19,0 po 25,1 u/ra (tabnuua 4). lNpu 3ToM HambonblLlad YpOXaWHOCTb OTMEYeHa Ha BapuaHTe C
MUHUManbHOW 06paboTKon NOYBLI, MPY 3TOM U3 U3yYaeMbIX 003 MUHepanbHbIX yaobpeHun BapuaHT P60 +
obpaboTka ceMsaH HUTparMHoM obecneuunu npubaeky NO CpaBHEHUIO C BapuaHTom 6e3 yaobpeHun oo 5,3
u/ra. Ha BapuaHTax co BCnallukon n MMHMMansHon o6paboTkon NOYBbl YpOXKanHOCTL 3epHa Obina B npeaenax
19-24,3 u/ra.

3aknioyeHue

PesynbTaTbl NpOBEAEHHbBIX MCCNEA0BAHMI NOATBEPKAAIOT, YTO MIIOTHOCTb NOYBbLI HA MOCEBaX COV NpuU
pas3nu4yHbIX crnocobax o6paboTku nepen MOCEBOM HaxoAunacb B ONTMMArbHbIX 3HAYEHWsIX, Bapbupys B
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npeaenax 1,19-1,28 r/cm3. MNpu 3TOM HanbonbLuas NAOTHOCTb MOYBLI OTMEYEHA B CPEAHEM U HIDKHEM CIOSIX,
4YTO MoATBepXaaeT BNUsHWE 06pPaboTKM MOYUBbI Ha (PU3MYECKME XaPAKTEPUCTUKM MaxOTHOMo rOPU3OHTA.
[aHHble nokasaTenu cBUAETENbLCTBYIOT O BnaronpuATHbIX YCAOBUSAX ANS pOCTa U pasBUTUSA pacTeHUI CoM,
obecneunBaoLnX UX paBHOMEPHOE YKOPEHEHUE N A0CTYN K NUTaTeNbHbIM BeLLlecTBaM.

AHanus guHamukm obLlero cogep)kaHusa Bnarm B METPOBOM Crioe noyBbl Nokasan, 4to B dhasax pocta
N pasBUTUS pacTeHWn MakCUManbHOEe codep)KaHue Braru Habnwoganocb npu Hynesow ob6paboTKe MOYBbI.
BrnaxHocTb nepeg noceBoM MO Bcnalwlke, HYNeBOM U MUHUManNbHOW o6paboTke noYBbI COCTaBMna
cootBeTcTBeHHO 335,0; 330,0 n 330,2 mMm. B cdase 2-3 nuctbeB coum faHHbIA NOKasaTeslb U3MEHMUNCca 1
coctaBun 215,6; 222,2 n 215,5 mm. [laHHble pe3yrnbTaTbl Nog4YepknBatoT 3appeKkTUBHOCTL HYNEBO 00paboTKu
MOYBbI B HAKOMMEHMW Briarn, 4To 0COGEHHO BaXXHO B YCNOBUAX AeduuuTa 0CaaKoB.

lMoneBble HabnOeHNUs 3a pa3BUMTUEM PaCTEHMIA COU MOKasanu, YTO B 3aBUCUMOCTWU OT BapwvaHTOB
onbITa nnowaab NMCcTbeB konedanack B npeaenax 800-2567 m2/ra B hase BeTBneHus. [orogHble ycrnoeus B
Tekywem rogy cnocobcrsoBanu 6naronpusaTHOMY OPMUPOBaHWMIO NIMCTOBOW MOBEPXHOCTU, YTO, B CBOIO
oyepenb, NONOXMTENBbHO CKa3anocb Ha POTOCUHTETUYECKOW aKTUBHOCTU PACcTEHUN.

lMpouecc HakoNneHUs1 Cyxoro BeLlecTBa B OMbiTax BapbMpOBarn B 3aBMCMMOCTM OT KITUMATUYECKUX
YCIoBMI, CNOocoBOB NoceBa U BHECEHUS] MMHepanbHbIX yaobpeHun. Cnocobbl noceBa 1M yaobpeHne okasanu
3HaAYMTENBHOE BIUSHME HA AMHAMMWKY HaKOMMEHUs HaO3EMHOW Macchbl, YTO MOATBEPXKOAeT HeobXxooumocTb
onTMManeHOro noabopa arpoTEXHUYECKUX MPUEMOB 1151 MOBbILLIEHMS YPOXANHOCTU CENbCKOXO3ANCTBEHHBbIX
KynbTyp.

C uenblo Npon3BOACTBEHHOIO UCMbITAHMUA U AeMOHCTpauun acdekTUBHOCTU pecypcocbeperatoLmx
TEXHOINOIMIN BO3AENbIBAHNS CENbCKOXO3ANCTBEHHbIX KyNbTyp Obiny 3anoXeHbl 4EMOHCTPaALNOHHbIE OMNbIThI B
OBYX Xo3ancTBax. B yacTHocTW, B KpecTbsHCKOM Xx03sicTBe «CBeTnaHa» »Kambbinckoro pamoHa AnmaTuH-
ckow obnacTtu Ha nnowaaun 20 ra NpoBOAMIIOCH TECTUPOBAHNE afanTUBHbLIX SNTIEMEHTOB TEXHOMOMN.

Takum obpasom, Ha hOpMMPOBaHWE ypoxasi MONEBbLIX KyNbTyp B 3HAYUTENbHOW CTEneHn BNusieT
npMMeHsaeMbIn cnocob 0b6paboTkM NoYBbl, MPUYEM 3aBUCMMOCTb AAHHOIO (hakTopa TONbKO BO3pacTaeTr C
T€YEHNEM BPEMEHU, YTO OODBACHSAETCS M3BMEHEHUSAMUN B METEOPOSIOTMYECKMX YCIOBUSX B NEPUOA BEreTauuu.
Mony4yeHHble pes3ynbTaTbl CBUAETENbCTBYOT O BaXHOCTU AarlbHENLIEro COBEPLUEHCTBOBAHMS TEXHOMOMMNA
BO34€eNbIBaHUSA COU U OPYTMX MACIUYHbIX KyJTbTYp C y4E€TOM KITMMaTUYeCKNX OCOBEHHOCTEN permoHa, a Takke
3KOHOMUYECKON 3OPEKTUBHOCTU Pa3fMYHbIX METOA0B 00paboTKM MOYBHI.

BnaropgapHocTb. PaboTa BbinonHeHa B pamkax [NporpammHo-uenesoro onHaHcupoBaHunst MCX PK no
6rompxkeTHON nporpamme, BR — 22885857 «CosgaHne n BHegpeHUe B NMPOM3BOACTBO BbICOKOMPOAYKTUBHbLIX
COpPTOB U rMBPUOOB MACMMYHbIX, KPYNSHbIX KynbTyp, C LUenbio obecnedyeHuss nNpoaoBONbCTBEHHOWN
H6esonacHocTn KasaxctaHar.
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TONbIKFTEHOMAbI SNP KOMETMEH KA3AK TA3bl UT T¥KbIMbIHbIH
FEHETUKATIbIK SPTYPIINITIH 3EPTTEY

3ekern [.* — cmydeHm, ©n-®apabu ambiHOarbl Kasak ynmmblK yHugsepcumemi, buonoausi xeHe
buomexHonoaus ¢hakynbmemi, Anmamei K., KasakcmaH Pecrybrnukaceil.

EpxaH A. — mazucmp, KilWi FbINbIMU KbI3MEeMmKep, MOfeKynarnblK 2eHemuKka 3epmxaHachl, fbifibiM xeHe
JKoFapbl 6inim muHucmpniai FbinbiMm komumemi «'eHemuka xeHe hu3uonoausi uHecmumymsi» Pecrnybnuka-
IbIK MeMiekemmik KacirnopHnl, Anmamel K., KasakcmaH Pecriybrniukaceil.

Epranu K. — mazucmp, Kiwi fbinibIMU KbI3MEMKep, MOeKynarsblKk 2eHemuka 3epmxaHachl, £ biibiM xeHe
XKoFapbl 6iniM muHucmpriei fbinbiMm kKomumemi «eHemuka xoHe ¢husuonoausi uHecmumymsi» Pecry6nu-
KarllblK MeMIIEKemmiK KocCinopHbl, AriMamel K., KazakcmaH Pecrybrukacesl.

Gekmaros b.0. — 6uonozausi biribiMOapbiHbIH KaHOUAamhbl, Mpogheccop, XemeKuwi FbifbIMU KbI3MemKep,
MoJIeKynasiblK 2eHemuka 3epmxaHachl, fbiibIM XoHe XofFapbl biniM MuHucmpniai FbinbiM KomMumemi
«eHemuka xoHe cbusuonoausi uHcmumymel» Pecrnybnukarnbik MeMreKkemmik KocCinopHbi, Anmamei K.,
KasakcmaH Pecrniybnukacei.

KasakmbiH Ta3bl um myKbiMbl epeklie Mopgho102usifbiK curnambsiMeH xaHe bipeael MiHe3-KbirbIfbIMEH
epekwerneHemidH um myKbiMbl. Tasbl 6uonoausnbiK epekwenikmepimeH 6ip2e KasaKk XaslKbiHbIH MoOeHU-
mapuxu decmypiHOe Oe epekuie OpbIH arnbirn, YAmmablK KyHObIIbIKMbIH 6ipi pemiHde pecmMu maHblriFaH.
Tapuxka Ke3 xyeipmcek, Ta3bl umi aHWhbInblK eMipOiH axbipamac 6erniai 60na ombIpbIr, Kasak XalKbIHbIH
Kewneni emip canmsiHOa wewywi pen amkapraH. Kasak xankbiHOa «xemi Ka3biHay 0ez2eH yfbiM 6ap XoHe
OCbl XXemi Ka3biHa KypambiHa Tasbl umiHiH 0e Kipyi OHbIH MapmebecCiHiH Xofapbl ekeHiH kepcemedi. byraH
OeliH KasakmbiH Tasbl um myKbiMbl MeH backa masbl myKbiMObl ummep apacbiHOafbl 2eHemuKasbiK
mybicmbikka bara bepineeH 6onamsbiH. Ocbl 3epmmeyde byn manday keHelminin, Tasbl Um myKbIMbIHbIH
aHWhbIbIK ummepodiH KeH ayKbiMOarbl myKbiMOapbiMeH 2eHemuKarbiK balinaHbicbiH baranayra 6arbimmari-
Obl. 3epmmeyze KazakmbiH Tasbl um mykbiMbIHa XamambiH 39 exini, 16 spmypni aHWbIIbIK MaKcammarbi
471 um mykbiMbl, cOHOal-akK casbicmbIpy MakKcambiHOa cyp KackbipObiH (Canis lupus) 18 yneiciHe xypeisin-
2eH morblK 2eHomMObIK SNP manimemmepi KondaHbindbl. AfnbiHFaH HomMuUXXenep KasakmbiH Ta3bl um myKbl-
MbIHbIH WhIFbIC MasbliapbiMeH, aman atimkaH0a ApabmelH cantoai MeH AyraH masbifapbl apacbiH0a 2eHe-
mukarnbiK 6alinaHbiCbimblH 60n1ambiHObIFbIH, COHOaU-aK OHbIH 6acka um mykbimMOapbiHaH 2eHemuKarbiK
oKwaynaHfaHbIH Kepcemmi xoaHe b6ypbiH aHbikmarnsaH manimemmepdi pacmadsi. CoHbIMeH Kamap, ¢hunoze-
HemukarbiKk manday Tasbl umi meH baceHOxu myKbIMbIHbIH apacbiHOa balinaHbic 601amblHObIFbIH K6pcem-
mi. byn onapdbiH apackiHOa 2eHemuKarblK 6alnaHbiCmbiH exendeH ekeHdieiH kepcemedi. AfbiHFaH Homu-
JKesiep aHWbIIbIK Makcammarbl Um myKbiMOapbiHbIH burioeeHemuKarblK mapuxbl myparsnbl myCiHiKkmi
keHelmin, Tasbl um myKbiMbIHbIH bipezeli MadeHU XoHe 2eHemuKarsiblK Mypa pemiHdeai KyHObIbIfbIH marbi
Oa amarn Kepcemeoi.

TyliHdi ce3dep: Tasbl, SNP, eeHoMm, chunoceHemukarbik wexipe, PCA.

WU3YYEHUE TEHETUYECKOIO PA3SHOOBPA3US KA3AXCKOW NOPOAbI TA3bl
C UCNOJNb30OBAHUEM AAHHbLIX MONMTHOINO rEHOMA SNP

3ekeH [].* — cmydeHm, chakyribmem 6uonoauu u buomexHonoauu, Kasaxckuli HayuoHanbHbIl YHUgep-
cumem umeHu Anb-®apabu, e. Anvmamsl, Pecriybrniuka Kazaxcmad.
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Hayku MuHucmepcmea Hayku u ebicuie2o obpasoeaHus PK, e. Anmamel, Pecnybnuka KaszaxcmaH.

GekmaHos B5.0O. — kaHOudam 6uonosuydeckux Hayk, rnpogeccop, sedywuli Hay4Hbll CcOmpyOHUK,
nabopamopusi MosieKynspHoU eeHemuku PecriybniukaHckoeo ocydapcmeeHHo20 npednpusimusi «IHcmu-
mym 2eHemuku u ¢husuonoeuu» Komumema Hayku MuHucmepcmea HayKu u ebicliezao obpasosgaHusi PK, e.
Anmamel, Pecniybriuka Kasaxcman.

Kasaxckasi nopoda Tasbi npedcmaesnsiem cobol yHUKarnbHYr ropody cobak, xapakmepusyuwycs
crieyuguydeckuMu Mopghosio2udecKUMU MpusHaKkamu u rnogedeH4eckumu Yepmamu. [llomumo 6uonoaudeckux
ocobeHHocmel, Tasbl 3aHUMaem ocoboe Mecmo 8 KynbmypHoU u ucmopuyeckol mpaduuyuu Ka3axcKkoeo
Hapoda u oguyuanbHO rpu3HaHa 371eMEeHMOM HayUOHanbHO20 Hacnedusi. Micmopudecku oHa uepana
KIIH04esyro porib 8 KOYEBOM 06pa3e XU3HU Ka3axoe, 8bicmyrasi HeOMbEMIIEMbIM y4acmHUKOM OXOMHUYbE20
6bima. B mpaduyuoHHoU ka3axckol cucmeme yeHHocmel, 0603Ha4YaeMol Kak «CeMb COKPOBULY», BKITHOYE-
Hue Ta3sbl noduepkugaem eé 8bICOKUL COUUOKYIbMYpPHbIL cmamyc. PaHee bbinna 0aHa OUeHKa 2eHemu4ecKux
83auMoomHoweHuUl Kasaxckol nopodsbi Tasbl ¢ 6op3abimMu nopodamu. B Hacmosiweld pabome 0aHHbIU aHanu3
6b11 pacwupeH u HarpaesieH Ha OUEHKY eeHemu4ecKux cesizell Tasbl ¢ boree WuUpOKUM CreKmpom oxom-
Hu4bUx nopod cobak. B uccnedosaHue bbinu 8KMOYeHbI OaHHbIE ofiHoeeHoMHo2o SNP-munuposaHusi 39
npedcmasumerieli Kazaxckol nopodbl Tasbl, 471 cobaku u3 16 pasnu4yHbIX OXOMHUYbUX MOPo0d, a makxe 18
obpasyos cepozo eosika (Canis lupus), ucrnonb308aHHO20 8 Kadecmee eHewHel epynnbi. [1omy4YeHHbIe
pesynbmamal T00meepousu paHee ycmaHOo8/1eHHbIe OaHHbIE O 2eHemMUYeCKOM podcmee Ka3axcKol rnopook!
Tasbl ¢ 80CMOYHbIMU BOP3bIMU, 8 YacmHocmu ¢ apabCcKuM canku U agaaHckol 6op3ol, a makxke o0 eé
eeHemud4eckol obocobrneHHocmu om Opyaux rnopod. Kpome moeo, ¢hunozeHemuyeckull aHanu3 8bIsieust
mecHyto ces3b Tasbl ¢ nopodol baceHdXu, 4mo yKkasbieaem Ha OpesHee rpoucxoxoeHue daHHOU 2eHemu-
yeckol nuHuu. Mony4yeHHble pe3ynbsmamsl pacwupsom npedcmasneHue o ¢hurnoseHemu4eckol ucmopuu
OXOMHUYbUX MOPOd U 8 o4yepedHoU pa3 nodyépkusarom yeHHocmb Tasbl Kak YHUKaIbHO20 KyfibmypHO20 U
2eHemu4ecKoe0 Haciedus.

Knroveesnle cnoga: Tasbl, SNP, zeHoM, hunozeHemuyeckasi dpesa, PCA.

STUDY OF THE GENETIC DIVERSITY OF THE KAZAKH TAZY DOG
BREED USING WHOLE-GENOME SNP DATA
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The Kazakh Tazy is a unique breed of dog characterized by its special morphological features and
behavior. In addition to its biological characteristics, the Tazy occupies a special place in the cultural and
historical heritage of the Kazakh people and has been officially recognized as part of the national heritage.
Historically, it played an important role in the nomadic lifestyle of life of the Kazakhs and was an indispensable
companion in traditional hunting. Within the traditional Kazakh value system known as the “Seven Treasures”,
the inclusion of the Tazy emphasizes its high socio-cultural status. Previous studies have examined the genetic
relationships between the Kazakh Tazy and other sight hound breeds. In this study, analysis was extended to
examine the genetic relationship of the Tazy with a wider range of hunting dog breeds. The dataset included
whole-genome SNP genotyping results from 39 Kazakh Tazy dogs, 471 dogs representing 16 different hunting
dog breeds, and 18 gray wolves (Canis lupus) that served as an outgroup. The results confirmed earlier
findings indicating a close genetic relationship between the Kazakh Tazy and the eastern sighthounds, the
Arabian Saluki and the Afghan Hound, while also confirming the breed’s genetic distinction from other breeds.
In addition, phylogenetic analysis revealed a remarkable genetic relationship between the Tazy and the
Basenji, suggesting an ancient origin of this lineage. These results contribute to a deeper understanding of the
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phylogenetic history of hunting dog breeds and demonstrate once again the importance of the Tazy as a unique
cultural and genetic heritage.
Key words: Tazy, SNP, genome, phylogenetic tree, PCA.

Kipicne. AgamHbIH KonfFa ypeTKeH >aHyaprapblHblH, iliHAe anfFawkblinapbiHbiH 6ipi 6onbin uT (Canis
familiaris) ecentenefi xeHe on agam3aTt eMipiHAe MaHbI3abl penai atkapagsl [1, 992 6.]. KewwneHnai emip
canTbl apKblfibl Mas WapyallbibiFbIMEH anHanbICkaH Kasak xankblHbIH, TapuxblHAA 0a UT eTe YINKEH MaHbI3fFa
ne. Kasak aHwWwbInblK MakcaTTa Tasbl UT TYKbIMbIH ©3iHe cepik eTkeH [2, 318 6., 3, 17 6.]. Tasbl UT TyKbiMbI
kasipaiH esinae KasakctaH anMmarbiHOa OCbl UTTIH, XKaHallblpnapbl XXeHe XaHKyneprepi apkblibl ecipinyae.
Ta3sbl UT TyKbIMbl Xannbl Kasak xankblHblH YNTTbIK KYHOBIMbIKTAPbIHbIH BipiHe aTagbl. Bapimisre Genrini
YNTTbIK MSAEHUET, canT-AaCcTyp, KofamAarbl TyPaKTbIfbIK XoHe enfiH pyxaHu TYTacTbifblH anKblHOAWTbIH
YNTTbIK BONMBIC OCbl YNTThIK KyHOBIMbIKTAapAblH apkacbiHAa cakTanbin oTbipafbl. ¥NTTbIK KyHOBINbIKTapabl
AepinTey, caktay, 3epaeney >xaHe yprakTaH-ypnakka >XeTKidy Kes-kernreH MemnekeTTiH 6acTbl yCTaHbIMbl
Bonybl kaxeT. Ocbl opanga Tasbl UT TyKbIMbIH FbiflbIMU TYpFblAaH 3epTTey, cunatTay XoHe cakTay ©e3eKTi
macenenepaix bipiHe xaTagpl.

Kasipri kesge >xaHyaprap TyKbIMblHbIH SPTYypRifiriH reHeTukanblk cunattaraHga SNP-mapkepnepiH
(Single Nucleotide Polymorphism) kongaHagbl [4, 177 6.]. TonbikreHOMbIHbIH, iwiHgeri SNP-mapkepnepaiH
XWbIHTbIFbIH KONMAaHa OTbIpbIN FEHOTUNTEY apKbifbl 3epTTENeTiH OpraHW3MHiH, NONyNAUNANbIK-TYKbIMObIK
cvnaTtblH aHblKTayFa, TYKbIMHbIH TEHETUKanblK SpTypniniriH >XeHe KypbiMbiMbiIH cunatTayfa, Oacka
TyKbIMAapAaH reHeTuKarblk anblpMallbifbiFbl MEH YKCAcTbIKTapblH TabyFa, oHAafbl aypynapablH OamybiHa
ayanTbl kKaHauaaT reHgepAai 6omkayra MyMKiHAIK awbinaabl [5, 928 6., 6, 68 6.]. OcbifaH 6annaHbICTbl, Oyn
XKYMbICTafbl Herisri makcaT TonblkreHomablk SNP-mapkepnepiH namganaHa oTblpbif, KasakTblH Tasbl UT
TyKbIMbIHBIH, SNP ManimeTTepiH reHoMAabIK Aepekkopaa 6ap 6acka Aa aHWbIbiK MakcaTTa KongaHaTtbiH UT
TYKbIMAApbIMEH canbiCTblpa OTbipbiN Tangaynap xyprizy. OcbifaH opail 3epTTey XYMbICbIHbIH Herisri
MiHOEeTTepi, AepekkopdaH apTypri MT TyKbimgapbiHa atatblH SNP manimeTTepiH XykTey oHe onapfa
«cananblk Gakblmay» Kypridy >keHe 3epTTey YArinepiHiH reHeTukanblk arblpMalbifbKTapbl MeH
yKCacCTbIKTapblH punoreHeTukanblk Tangay. byn XXyMbICTbIH HOTUXeCiHAEe anblHFaH ManimeTTep Tasbl UT
TYKbIMbIH XaKCapTyfa, CakTayfa >XoHe Xxanblkapanblk AeHrenge TtaHbilyblHa kemekTeceni. CoHpan-ak,
enimisgeri ynTTbiK KyHAbUbIKTApAblH Oipi ©6onbin ecenteneTiH KasakTblH Tasbl UT TyKbiMblHA [EreH OH
Ke3kapacTbl KanbINTacTblpy >X8HEe ©CKeneH yprnakka OHblH MaHbI3AblfbifbIH AdpinTey MacenenepiHe Kon
XeTkizyre 6onaapl.

3epTTey matepuanpgapbl MeH agictepi. 3epTrey Martepuangapbl peTiHAe Ka3akTblH Tasbl UT
TYKbIMbIHa katatblH 39 ekini Open Science Framework kopbiHaH (doi:10.17605/0SF.I0/5SHWU,
https://osf.io/5shwu/), 471 apTypni UT TyKbIMAapbiHa XaTaTbliH ekingep xoHe 18 cyp kackblp SNP gepekrtepi
Dryad peno3nTopuniHeH Xykrengi (doi:10.5061/dryad.v9t5h, https://datadryad.org/dataset/doi:
10.5061/dryad.v9t5h). Apbl kapai SNP gepekrtepi OipikTipinin, 6ip xynere xxuHaktangpl. Tangayfa anbliHFaH
ntT TykbiMaapbl: bacenpku, Apab cantori, AyFaH Tasbicbl, bacceTxayHa, brnogxayng, OTTepxayHa, burnb,
HOanmaTtun, Pogesunsanbik Pumpkbek, VicTpnaHablk Tasbl, OnkxayHa, Bopson (Opbic Tasbichl), NTansHoblk
rpevixayna, Yvnnet, [perixayHg, WpnaHabik Oepibacap oHe cyp Kackblp. 3epTreygeri ynrinepaid »xannbl
caHbl, Cyp Kackblpabl ecentereHge 528 bongbl. AiTa KeTy Kepek, MyHaarbl Tasbl UT TYKbIMbIHA XXaTaTbiH 39
ynri KP F2KBM FK «l"eHeTuka xaHe dusnonorns nHctutytol» 2021-2023 xbingapfa apHanfaH rpaHTTbIK
KapXblnaHabipy 6onbiHLIA Xy3ere acblipbififaH fbifibIMU-3epTTeY Xobachkl adcbiHAA XMUHAmNFaH MaTtepuangap.
MyHpaarel SNP manimeTTepi 172,115 SNP-mapkepnepgi kypangbi [7, €0282041].

SNP mearnimemmepiHiy anfawkbl cananblK bakbinaybl. 3epTteyre ipiktenreH vynrinepaiH SNP
manimeTTepi keneci pette PLINK 1.09 6argapnamachiH kongaHy apKbinbl anfalkbl eHgeynepaeH etkisingi [8,
559 6.]. Anfawkel eHaeynep .map xaHe .ped dopmaTbiHAa 6onfFaH OH TepT dannra Xyprisingi. OHgeyge --
geno onuusAckl KongaHbinabl xaHe Herisri MaHi 0.05 6ongpl. lepektepai TangayabiH keneci kagambel peTiHae
--mind onuusicel Nnangananeingbl. MyHgarel maH 0.01 kKypagpl xxaHe 6yn 3epTtTey ynrinepivge 10%-4aH actam
XKeTiCNenTiH reHoTunTepAai anein Tactayabl 6ingipeni. Keneci petteri eHaoeyne --maf (0.05) xaHe Xapgw-
BalinGepr Tene-TeHgiriH peTke kenTipeTiH --hwe (0,001) onuuscel nanganadbingsl. Cananeik 6akeinaygaH
eTkeH 528 ynrinepgeri ipiktenren SNP manimettepi 12,915 TeH 6ongbl. Hatuxenepai Busyanusauusinay
RStudio xaHe cdmnoreHeTukanblk wWexipe Figtree v.1.4.4 6araapnamachl keMeriMeH Xy3ere acblpbinabl [9].

3epTTey HoTMXKenepi XXaHe onapAabl Tankbinay.

KeHreHomabl SNP wmanimetTepiH kongaHy OonbiHWa Tangay ofictepi Typnep apacbiHAarbl
reHeTuKanbIK 9pTYPNINiKTi aHbIKTayAblH, MaHpi3dbl Kypanbl 6onbin Tabbinagpl XoHe KbiCka, y3ak Mepsimai
3BOMOUMANBIK ©3repiCTepAin, HeridiHaeri manimeTTepai 0aranay xeHe cunatrayga nanganadoinagpel. Kasipri
ke3ae keHreHomabl SNP ManiMeTTepi apKbiSibl XKy3€ere acblpbifibin XXaTKaH FblNbIMU XXYMbICTap XXoHe onapablh
HaTwxeniniri 6apnelk Tipi opraHMamaepre xyprisinyae [10, 601 6., 11, 2349 6., 12, 1468 6.]. Scipece, on aybin
WapyallbinbiFbl MangapbiHa, MaJeHW eciMAikTepre, COHbIH iWiHAe WT TyKbiMAapbliHa [a KongaHbinyaa.
OcblifaH OannaHbICTbl, ByNn FbINbIMU-3EPTTEY XKYMbICbIHAA Ka3aKTblH Tasbl UT TYKbIMbIHbIH TFEHETUKanbIK
epekweniri MeH apTypninirii Gafanay >xaHe cunatTay MakcaTblHOa artanfaH WT TykbIMbiHbIH SNP
MarniMeTTepiH KongaHy apKbinbl XaHe ofaH 6enek aHLWbINbIK MakcaTtTa KonaaHblnaTtbliH 16 UT TYKbIMbIHbIH
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SNP manimeTTepiH KormKeTiMAj KopriapAaH XYKTeY apKbiiibl ©3apa carnbICTbIpy kKapacTblpbiiiFaH. Tangay Herisri
KOMMNOHeHTTepai Tangay (principal component analysis, PCA) apaici, COHbIMEH kaTap dunoreHeTuKarnbIK
Lexipe Kypy apKbifbl Xy3ere acblpbingpsl. AnbliHFaH yrrinepre TonbikTanm cunatrama 6epeiik. 3eptreyre Tasbl
UT TYKbIMbl Aen TaHbinfaH 39 aapa xaHe 16 TyKblMFa XXaTaTblH XXannbl caHbl 471 ynri xeHe 18 cyp KackbIp
ipiktenin anbiHAbl. Keneci peTte ockl ynrinepre Ttangaynap Xyprisingi. 3eptreyaeri Ut TyKbiIMAapblHbIH
apacblHOafFbl reHeTuKanblK YKCacTbIKTap MeH avblpMalublfbikTapabl KepCceTeTiH HaTMKe TeMeHaeri cypeTtTe
kepcerTinreH (cypet 1).
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Principal component 2 (3.91 %)
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Principal component 1 (5.48 %)

Cypem 1 — 3eptTreyaeri 16 UT TyKbIMbl XXOHE CYp KaCKblpAblH reHeTuKanblk 6annaHbICbIH
kepceTteTiH PCA Tangay HoTUXeCi

benzineynep: AFGH — AyfaH Tasbicbl; BGLL — Burnb; BLDH — bnogxayHa; BSJI — Bacenmxun; BSTH — BaccetxayHga;
DALM — OanmatuH; ELKH — OnkxayHa; GRYH — IpeiixayHa; IGRH — Utanangbik rperixayHa; ISTH — WcTpuaHabik Tasbl;
OTTH — OtrepxayHa; RBRZ — Bop3son (Opbic Tasbickl); RHRI — Pogeansnbik Pugpxbek; SLKI — Apab cantori;
TAZY — Kasak Tasbicbl; VLRH — VpnaHgbik 6epibacap; WHIP — Yunnet; WOLF — Cyp kackbIp.

MyHoarel PCA rpaduringe vT TykbIMA@pblHbIH, KEHICTIKTE Lalbipy NPUHLMNI apkbiibl Gip-GipimeH
anbIpMalLbINbIKTap MeH YKcacTbIKTapbl kepceTinreH. HerisineH PCA Tangaybl 3epTTeneTiH ynrinepaid knac-
Tepre Gipiry 3aHAbiNblKTapbliHa CyMeHe OTbIpbIN KepceTineai xaHe ynrinepdid, apacbiHaarsl 6avnaHbicTap
Typansl TOfMbIK ManiMeT anyra 6onagel (cypeT 1). 1-wi cypeTTeH Kepin TypraHbIMbI3gan, 3epTTeyre anfaH ut
TykbIMAapbiH BipHelle knacTtepre xikteyre 6onaabl. Mbicanbl, Gi3geri Herisri 3epTTey 0ObekTici peTiHae
anblHFaH Ka3akTblH, Tasbl UT TyKbIMbl apalbTbiH cantori MeH ayfaHHbIH Tasbl UT TyKbiMaapbiMeH Gipirin 6ip
knactep kypbin Typ [7, €0282041]. OpaH 6enek, xannbl UT TyKbIMOAPbIHbIH, ilWiHAe WpnaHablk 6epibacap ut
TYKbIMbl ©acka UT TyKbIMAApbIMEH apanacnan xeke knacrtepre xikrengi. An, baceHopkm UT TyKbiIMbl MEH CYp
Kackblp Oip knactepre OipikTi (cypeT 1). byn atanfaH UT TyKbiIMbl MEH CYp KackblpAbliH bip-bipiHe »aKblHAbIFbIH
kepceteadi. MonimeTTep 6GonbiHWa baceHmkn WUT TyKbiMbl €Xenri UTTep, AFHW onapAblH aTa-Teri Exxenri
ErnnetTiH KoHro TannanapbiHbiH aHWbl UTTEPIHEH WbIKKaH aen ecentenegi [10, 188 6.]. byn utTep Kasipain
e3iHae e3[epiHiH eTKip kepy kabineTiMeH oHe Tamalwla mic cesimiMeH TaHbiman [10, 188 6.]. 3epTTeyaeri
Backa uT TykbiMaapbl TOPTIHLLI KnacTepre Xikrenin oTbIp.

Heri3ri komnoHeHTTepai Tangayaarbl OipiHWI Bapuauus 5,45% >oHe ekiHWwi Bapuvaumsicbl OONMbIHLLA
3,91% wmoaHaepiHe TeH 6ongbl. PCA manimeTTepiHeH [penxayHa, Yunnet, UtansaHablk rpenxayHg, Opbic
TasblCbl, OnkxayHa, NcTpnaHablk Tasbl xxaHe JanmaTtuH uT TykeiMaapsl 6ip knacTtepre xikrenin otelp. CoHaan-
ak, Oyn knacTtepfiH iWwiHge KocbiMWa eki TonTamara XikTenreHiH kepyre 6onagbl. Mbicanbl, [perixayHa,
Yunnet, WtanaHablk rpenxayHg xaHe Opbic Tasbicbl 6ip TonTa 6ona oTbipbIn, ©34epiHiH 6ip-6ipiHe XakbiH
eKeHAiriH kepceTin Typ. ATa KeTy Kepek, 3epTTeyaeri 6apnblk UT Tykbimaapbl (Tasbl UT TyKbIMbIHaH Gackachbl)
xanblkapanblk knHonorusnelk penepaumns (Federation Cynologique Internationale, FCI) kypamblHa TipkernreH.

Keneci peTTeri Tangayra kaszakTblH Tasbl UT TyKbIMbIHAH 6enek cyp Kackblp xaHe 16 UT TyKbiMbl ipikTenin
anbiHabl. Byn ipiktenreH UT TyKbiMOapbiHbIH, 6apnbifbl HETi3IHEH «aHLUbINbIK MakcaTTafFbl» UT TyKbiMAapbiHa
Xartagbl. Apbl Kapaw, reHeTukanblK >XaHe 3BomnouMAnblK OalnaHbicTapabl ofaH api Tangay YWiH reHom
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bonblHWa anbiHFaH SNP manimeTTepiH nanganaHa oTbipbin XoHe Figtree v1.4.4 6argaprnamMacbiHbiH KeMeri-
MeH bmnoreHeTuKanblK LWexipe KypacTbipblngbl. Byn makcaTTa xofapbigarsl PCA TangaysiHAa KongaHbinFaH
SNP manimeTtTepi nanganaHsingpsl. byn wexipe Tasbl UT TyKbIMbl MEH CYP KacKblp XaHe Backa UT TyKbiMaapbl
apacblHOafFbl reHeTuKanblK KallbIKTBIKTbl KepHeKi Typae kepcetin Typ (cypeT 2). LexipeHiH 6acbiHaa cyp
Kackblp KnacTtepi opHanackaH. OHaH KelniH exenri T TyKbIMbIHa XaTaTblH baceHxn opHanackaH. CoHaH KemiH
Apab cantori MeH AyfaH TasbiCbl Gip-6ipiHe XakblH OpHanackaH >XaHe ofaH KeWiH faHa ka3ak TasbiCbl OCbl
knactepre Oipirin 6ip TonTbl Kypan Typ (cypeT 2).

LLlexipeHiH annbiama cunaTblHa KapalTblH 6orncak, MyHAaa aHblk OeniHreH yw TonTafbl Knactepai
barkayra 6onagbl. Onap cyp kackblp, baceHmxn, Apab cantori, AyfaH Ta3sbICbl XOHe Kas3aKTblH Tasbl UT
TYKbIMbI Oip TonTMara Bipirin Typ. Byn manimeT keneci peTTe aTanfaH UT TyKbIMAAPbIHbIH, €Xenri UT TYKbIMbliHa
XaTaTblHObIFbIH xaHe XKep GeTiHaeri xannbl UT TYKbIMAAPbIHbIH «apfbl TEri» peTiHAe KapacTbipblniaTbiH Cyp
KacKblpfa >akblHAbIFbIH KepceTei. byn e3 keseriHae Ka3akTblH Tasbl UT TYKbIMbIH €Xenri UT TyKbiIMAapblHbIH
KaTapblHa XaTkbl3yFa bonaTtbiH TyXbipbiMAaMaHbl Aanengenai. ArHn, spebuet 6ettepiHae Tasbl UT TYKbIMbIH
OHtycTik KasakctaH anmarbiHga TabbinFaH neTpornudTepaeri kentereH ©OenHenep HeridiHae 6i3giH
nayipimisre genidri X-XIl fFacbipra xatkpizagbl [2, 318 6., 3, 15 6.]

dunoreHeTrkanblK WexXipe Kypbinbimaa Tasbl UT TykbiMbiMeH Gipre AyfaH TasbiCbl XoHe Apab cantori
Oip Tapmakka bipikkeHiH 6ankayra 6onagbl (cypeT 2). byn maniMeTTTeH Ka3akTbiH, Tasbl UT TYKbIMbl MEH AyFaH
TasblCbl )xaHe Apab cantori UT TyKbiIMAapbiHbIH apacbiHAa 3BOMOLMANBIK WbIFy Teri 6oMbiHWa 6annaHbICTbIH
oonaTblHObIFbIH A9nenaenai.
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Cypem 2 — Tasbl UT TyKbIMbl, CYP KackbIp xaHe 6acka 16 UT TykbiMaapbIMeH
canbICTbipManbl ounoreHeTuKanbIK Lwexipe

Geneineynep: WOLF — Cyp kackblp; BSJI — BaceHmxu; SLKI — Apa6 cantori; AFGH — AyraH Tasbicbl; TAZY — Kasak
Tasbicbl; BSTH — BaccetxayHa; BLDH — bnogxayHa; OTTH — OtrepxayHa; BGLL — Burnb; DALM — [Janmatuh;
RHRI — Pogesusanbik Pugxbek; ISTH — Uctpmnanapblk Tasbl; ELKH — 3nkxayHa; RBRZ — Bop3oii (Opbic TasbiChl);

IGRH — UtanaHabik rpenxayHa; WHIP — Yunnet; GRYH — INpeiixayHa; VLRH — Upnangbik 6epibacap.

OpaH Gernek, Tasbl UT TyKbIMbl 6acka aHLWbINbIK MakcaTTa KongaHbiaTblH UT TyKbiMAApbIiHaH, Mbicarnsbl,
bnaaxayHg, burn, baccetxayHa, Pogesusanbik Pugkbek, dnkxayHa, opbic Tasbicbl, TanaHablk rperixayHa,
Yunnert, penxayHa xeHe VpnaHablk 6epibacap CUsiKTbl aHLUbINbIK MakcaTTarbl UT TYKbiIMAApblHAH reHeTuKa-
NbIK anwak opHanackaH. byn Ut TykbiMaapbl TONTapbIH KanbiNTacTbipFaH apTypni 9BONIOUMANBIK XKongap MeH
cenekums afictepi apkbinbl XyprisinreH gen 6omkayra 6onaabl. Cyp Kackplp 6yn Lwexipeae KocbiMwa Ton
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peTiHOe EHri3inreH, SFHN oNn UT TyKbIMOapbl apacbiHAaFbl 9BOMOLUMANbIK KaTbIHAaCTapAbl TYCiHY YLiH 6acTankpl
HYKTe peTiHae faHa 6ona anagbl.

byn dwunoreHeTrkanblK WeXipe 3BOMOUMNANBIK TapuX MNeH apTypfi UT TyKbiMAApbIHbIH apacblHOafbI
reHeTukanblk 6arinaHbic Typanbsl KyHAabl aknapat 6epeai. On kasakTblH Tasbl UT TyKbIMbIHbIH, Biperen reHe-
TUKanblK KYypaMblH XoHe OHbIH Backa Aa aHWbINbIK MakcaTTa KongaHblNnaTblH Tadbl TEKTEC UT TYKbiIMAapbIMEH
ThIFbI3 GarnaHbICbIH KepceTeai.

KopbITbIHABI

CoHbIMeH, Ka3akTblH Tasbl UT TyKbiMbl 3epTTeyre anfaH 6acka ga UT TyKbiMOapblHaH reHeTuKarbIK
epekLeniri xeHe dunoreHeTMKanbIK LWexipeae HakTbl ©3iHiH OpHbl 0onaTbiHbI kepceTingi. Tasbl UT TYKbIMbI
Apab cantori MeH AyFaH TasbICbliHA XaKblH eKeHAiri, onapmeH Giperen reHeTukanblk npodunai 6eniceTiHAiri
aHblkTanabl. CoHpan-ak, dunoreHeTukanblk wexipege Tasbl WUTiHIH, AyFaH TasbiCbiHbIH, Apab carnoriHiH,
BbaceHmxu uTiHiH Bip knacTepae TonTacaTtbiHbl aHblkTanabl. OcblgaH, atanfaH UT TYKbIMOAPbIHbIH LWbIFY TEri
epTepekte GonfaH gen ©omkayra 6onagbl, coHpan-ak Tasbl UT TyKbiMblHbIH OpTanblk A3usHbIH KaTaH,
KnumaTtbiHa 6erimaenreH, KonFa YAPETINreH TyKbIM peTiHaeri Tapyuxy MaHpbI34bINbIFbIH pacTanpbl XaHe OHbIH
WbIFy TEeri MEeH Aamybl Typarnbl TYCiHiK 6epegi.

KapxbinaHgbipy ke3si

Byn >xxymbic KP Fbinbim xaHe xofapbl 6iniM MuHUCTpRiri FbinbiM KOMUTETI TapanbliHaH KapXXblnaHabl-
pbinaTteiH «BR21881977» N3ydyeHune reHopoHaa HaLMOHanbHOW ka3axckon nopoabl cobak TobeT u meToaos
ero KpMokoHcepBauun ans pa3paboTku pekoMeHgaumn no apeKTMBHOMY BOCCTaHOBMEHUIO U COXPAHEHUIO
nopoapl» MakcaTTbl-HbiCaHanbl 0argapnama KongaybIMeH XXy3ere acblpblfiFaH.
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POINb MMHEPAJbHbIX YAOEPEHUA B TPAHC®OPMALMN OPFAHUYECKOIO BELLIECTBA
N HUTPATHOIO A3OTA B TEMHO-KALUTAHOBbIX MOYBAX KAPATAHONHCKOWU OBJIACTU

KacunxaH A.*— dokmop PhD, 3asedyrowas A2po3Korno2udeckum ucrbimamersbHbiM yeHmpom, HAO
«Kasaxckuli aepomexHudeckull uccrieGogamernbckuli yHusepcumem um. C.CeligpynnuHa», 2. AcmaHa,
Kasaxcmar.

Kekinbaeesa I.P. — kaHOudam 6uono2u4ecKkux Hayk, U.0. accoyuuposaHHo20 npogeccopa, HAO
«Kasaxckuli aepomexHudeckull uccriefogamernbckuli yHusepcumem um. C.CelgpynnuHa», 2. AcmaHa,
Kasaxcman.

Kawkapos A.A. — kaHOuUOam CeslbCKOXO03[UCMBEHHbIX HayK, U.0. accoyuuposaHHO20 rnpogheccopa,
HAO «Ka3saxckuli aepomexHu4eckuli uccriedoeamernsckull yHusepcumem um. C.CeligpynnuHar, 2. AcmaHa,
Kasaxcman.

CanbHukoga 3.P. — dokmop PhD, npogeccop omdena ecmecmeeHHbIX HayK, MIHcmumym mex-
OucyunnuHapHbIx uccredosgaHul, benzpadckuli yHugepcumem, 2. benepad, Pecrnybniuka Cepbusi.

B npedcmasneHHoOU pabome u3/10XeHbl pe3yrnbmamel uccriedogaHuss 8030elicmeusi MUHepasbHbIX
y0obpeHuli Ha codepxkaHue 2ymyca, e20 (hpakyUOHHbIU cocmas, a makxe QuHaMmuka HUMpamHo20 azoma 8
aspoueHo3ax siposol nuieHuubl copma «LllopmaHduHckas 2012» 8 ycrnosusix cyxocmernHoul 30Hbl KapazaH-
OuHcKoU obriacmu. YcmaHOo8s/1eHO, Ymo 8 nepeabili 200 npumMeHeHUs1 yO0bpeHUU Cyu,eCmeeHHbIX USMEeHeHUL
8 codep>kaHuu 2ymyca He Habmodarnock. Npu eHeceHuu ydobpeHus P82 ka/za 0.6 Habnrodaemcsi Hebosbwoe
rosbiweHuUe codepxxaHusi 2yMmyca o CPasHEHUIO C KOHMPOIsbHbIM gapuaHmomMm. CoeMecmHoe rnpuMeHeHuUe
ammocghboca u cynbhama ammoHusi (P82 ke/za d.6. + N17 me/ke d.8.) ciocobcmeosarno 3Ha4yumerbHOMY
ro8bILEHUIO COOEPXaHUSI 2yMyca 8 MeMHO-KauwmaHo8bIX o4Yeax. YcmaHo8/ieHo, 4Ymo KOHUeHmpauus
HumpamHoeo azoma (N-NO3z) eo3pacmana e 3agucumocmu om KOMGUHUPOBAHHO20 8HECEHUS yKa3aHHbIX
y0obpeHuli. Ha sapuaHme ¢ npedsapumeribHbiM 8HeceHueMm ¢hocghopa e 0ose 82 ke/2a 0.8. 8 coyemaHuUU ¢
asomowm (17 me/ke 8.8.) yposeHb HUMpPamHO20 azoma bbif1 8bllie M0 CpasHEHU ¢ hocHOopHbIM hoHOM be3
a3omHo20 KoMroHeHma. B ycrnosusix 3acywnugoeo 2021 2o0a ommMmeydanachk rnogblueHHas akkymynayus N-
NO; 8 eepxHeM 20pu3oHMe Mo4YeeHHo2o npoguns. 1o pesynbmamam npPo8edéHHbIX uccriedosaHuli
ycmaHo8/1eHo, Ymo 8 omcymcmeuu yoobpeHuli mpoucxodum CHUXeHuUe codepxaHus 2ymyca u aoma, a
makxe pasfioxeHue He morsbKo MOO8UXHbIX (hOPM I7IEMEHMO8 nNumaHus, HO U ycmouyugbix coeduHeHul
Oop2aHu4yecKoeo geljecmasa rnoyshbi.

Knroyesbie csioga: MmMeMHO-KaWmMaHoB8ble [04Y8bl, HUMPamHbIU a3om, pakyUuOHHO-epynnoeou
cocmae eymyca, 2yMUHO8bIE KUCII0MbI, MUHEParbHble yOOOPEHUS, 3anexb.

KAPAFAHObI OBJIbICbIHbIH KYHINPT KAPA-KOHbIP TOMbIPAKTAPbLIHOAFbI
OPTAHUKAIBIK 3ATTAP MEH HATPATTbI A30OTTblH TPAHC®OPMALIUACBLIHOA
MUHEPANAObI TBIHAUTKbIWUTAPAObIH POII

KacunxaH A.* — PhD dokmopsbl, A2poakonoausisblK CbiHaK opmarbifbiHbiH MeHaepyuwici C.CeligynnuH
ambiHOarbl Ka3ak aepomexHukarbik 3epmmey yHusepcumemi, AcmaHa K., KasakcmaH Pecrniybnukaceil.
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Bbyn xymbicma KaparaHObl 061bICbiHbIH KypFak Oana atmarbiHOa «LllopmarObl 2012» xa30bik 6udal
COpMbIHbIH agpouyeHo30apbiHOa MuHepandbl mbiHalmKbiumapoblH 2yMyc MenuepiHe, OHbIH OpakuussibiK
KypambiHa XoHe HuUmpammabi a3ommbiH OUHaMuKacbiHa acepi 3epmmerndi. TeiHalmkbiwumap KondaHyOoblH
anrawkbl XbinibiIHOa 2yMyc menwepiHoe eneyni e3zepicmep balikanmaraHbl aHblKmanodbl. P82 ke/za s.e.3.
menwepiHde ¢pocghop mbiHalUMKbIWbIH eHaidzeHOe bakbinay HyCKacbIMEH callbicmbipraHda aymyc mesnuie-
piHiH a3lan ofapbinaybl balikandbl. AMMoghoc neH aMmMoHul cynbthambiH (P82 ka/za o.e.3. + N17 ma/ke
8.€.3.) bipee eHaidy KyHe2ipm Kapa-KOHbip morbipakmapdarbl 2yMyC MeWepiHiH alimaprsikmad apmybiHa
biknan emmi. )KofapbiOa amarnraH mbiHalmkbliwmapOob! bipikmipin eHeaidyze 6atnaHbicmbl N-NOz KOHUEH-
mpauusicbl apmkaHbl aHbiKkmasdbl. ®ocghopdb! andbiH ana 82 Ke/2a o.e.3. MenuepiHOe asomneH (17 ma/ke
9.e.3.) bipze eHezizzeH Hyckada Humpammbsl a3om Mesiuepi azomcbi3 ocgop QOHbIHOAFbl HYCKaMeH
canbicmbipraHda ofapbl 6010b1. 2021 Xbinfbl KyaHWbINbIK XardalibiHOa morbipakKmbiH XofapFbl KabambiH-
0a N-NO; alimapnbikmadl xuHarnybl 6alikandbl. XKypaisinzeH 3epmmey Homuxxenepi 60lbIHWwa mblHalmKbiu-
map eHeizinmezeH Hyckanapda KapawipiHOi MeH HUmMapmmael a3om Mesuepi a3aliraHObIfbl, SFHU KOPEKMIK
3ammapObIH XbUMKbIMalibl Myprepi faHa eMec, COHbIMEH Kamap Mmorblpakmarbl opaaHuKarbiK 3ammapobiH
mypakmbi KOCbifibicmapbl 0a biObipalimblHObIFbI aHbIKMarnobl.

TyliHdi ce30ep: KyHzipm Kapa-KOHbIP Morbipakmap, Humpammsl azom, KapawipiHOiHiH ghpakuyusi-
TbIK-MONMMbIK Kypambl, 2yMUH KbIWKbIdapbl, MUHepPanobl mbiHalmkKbilwmap, mbiH Xep.

THE ROLE OF MINERAL FERTILIZERS IN THE TRANSFORMATION OF ORGANIC MATTER
AND NITRATE NITROGEN IN DARK CHESTNUT SOILS OF THE KARAGANDA REGION
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This article presents the results of an investigation into the effects of mineral fertilizers on humus content,
its fractional composition, and the dynamics of nitrate nitrogen in agrocenosis of spring wheat of the
‘Shortandinskaya 2012’ variety under the dry-steppe conditions of the Karaganda region. It was found that no
significant changes in humus content occurred during the first year of fertilizer application.

The application of nitrogen fertilizer at a rate of 82 kg/ha a.i. resulted in a slight increase in humus
content compared to the control. The combined use of ammophos and ammonium sulfate (P82 kg/ha a.i. +
N17 mg/kg a.i.) led to a significant increase in humus content in dark chestnut soils. It was found that the
concentration of nitrate nitrogen (N-NO3) increased depending on the combined application of these fertilizers.
In the treatment with preliminary phosphorus application at a rate of 82 kg/ha a.i. combined with nitrogen (17
mg/kg a.i.), the level of nitrate nitrogen was higher compared to phosphorus-only treatments without nitrogen
supplementation. Under the arid conditions of 2021, enhanced accumulation of N-NO; was observed in the
upper horizon of the soil profile. The research results indicate that, in the absence of fertilization, there is a
decline in both humus and nitrogen content, as well as the degradation of not only mobile nutrient forms but
also stable compounds of soil organic matter.

Key words: dark chestnut soils, nitrate nitrogen, fractional-group composition of humus, humic acids,
mineral fertilizers, fallow land.

BeegeHune. OgHOM 13 3aa4 CENbCKOro XO35NCTBA SABMAETCS yBENUYeHne ero Nnpou3BoAcTBa, KOTopoe
HEBO3MOXHO 6e3 CoXpaHeHus1 1 BOCMPOM3BOACTBA NMOA0POANS NOYBLI B HAWW gHWU. IHTeHCUBHOE 3emnene-
nue B HaCTosILLIee BpeMsi HapyLLaeT BCe CBOM 3aKOHbI, B YACTHOCTM 3aKOH BO3BpaTa M 3aKOH ONTUMYMa, YTO
MOXET NPUBECTM K KPU3UCY CENbCKOro X039MCTBa.
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CoxpaHeHre NoYBEHHOro MoAopoaus U ONTUMU3ALMS arpOXMMUYECKUX CBOMCTB B YCMOBUSX COBpeE-
MEHHOro 3emneaenusi ABnsOTCA KyYeBbiIMU dhakTopamu obecneyeHns yCTOMYMBOro YPOBHS NPOAYKTUBHO-
CTU CEeNbCKOXO3ANCTBEHHbIX KynbTyp. Peanusauma aaHHbIX 3aady BO3MOXHA MCKMOUUMTENBHO NpW paumo-
HanbHOM U Hay4yHO OH6OCHOBAHHOM MPUMEHEHUU MUHepanbHbIX U OopraHuyeckux yaobpeHuin. PaspaboTka
3P PeKTUBHBIX arpoOXMMUYECKUX MEPONPUATUIA NO cTabunmnsaLmm NnMTaTenbHOro pexuma noyvs TpebyeT ycra-
HOBMEHUS KOMWYECTBEHHbIX M Ka4yeCTBEHHbIX B3aUMOCBSA3EW Mexay HopMaMy BHeceHusa yaobpeHun,
cofepXXaHMeM aNIeMeHTOB NUTaHUs B MOYBEHHOM Npodumne, a Takke YPOXKanHOCTbIO U Ka4eCTBOM NpoayKLun
B KOHKPETHbIX MOYBEHHO-KITMMAaTUYECKNX YCITOBUSIX.

B coBpemMeHHOM Mupe 3a nocrnegHue 50 net HabnogaeTcsl MHTEHCUBHOE CHWXKEHWE Mrogopoaust
MOYBbI, 3TO CBA3AHHO C BBEAEHNEM MHTEHCMBHOIO CEMbCKOXO3ANCTBEHHOIO NPON3BOACTBA, KOTOPOE NPUBESIO
K gerymucpmkaumm. OgHOM N3 OCHOBHbIX MPUYMH ABMASETCSA COKpaLleHWe NOCTYMNEeHNS OPraHU4eCKUX BELLIECTB
Ha Mofs, YTO CHWKaeT Npouecchl MMHepanu3aumm 1 yxyawaeT 6uonormdeckoe coctosHue noys [1, ¢.308; 2,
c.17; 3, ¢.1380; 4, c.100]. aHHbIN hakTop OKasbiBaeT CyLLECTBEHHOE BINSHUE Ha MPOoLEeCChl r'yMuduKaLum 1
hopMUpoBaHMe Ka4eCTBEHHOMo rymyca B noyse. B ¢Bs3n ¢ 3TMM, 0COB0 BaXXHO y4uTbIBaTb NOTEHUMAmNbHbIE
HeraTMBHble TpaHCOpMaLUn OpraHM4YecKoro BeLlecTBa Mo4YBbl, OOYCMNOBMNEHHbIE PA3NMYHBIMU PEXMMaMn
NCNONb30BaHUA MAaxXOTHbIX 3eMenb.

PerynapHaa arpoTexHu4eckas gesaTenbHOCTb, BKIoYaa 06paboTky noyBbl, BO34eNbIBaHME CEIbCKOXO-
3ANCTBEHHbIX KyNbTYp, NPUMEHEHNE yO00pEeHUn U CPeACTB 3aLLMTbl PAaCTEHUN, a TaKkKe pa3BUTME 3PO3UOHHbBIX
npoueccoB, 00ycrnaBnNMBaeT 3HAYNTENbHbIE M3BMEHEHUS B arPOXMMUYECKMX XapakTepmcTmkax noys. [Mpu aTom
HanpaBfeHHOCTb TPaHC(OPMaLMOHHbIX NPOLECCOB, ONpeaensitoLLMX YPOBEHb NOYBEHHOIO NN040POAUSA, MO-
XeT ObITb Kak NOMOXMTENBHOW, TaK M OTpULATENbLHOMW, B 3aBUCMMOCTM OT MHTEHCUBHOCTU U Xapaktepa npu-
MEHSIEMbIX arpornpuEMOB.

B HacTosiee Bpems 0gHMM 13 3 EKTMBHBIX CMOCOOOB YNy4LIEHUSs OPraHUYECKOro BELLLECTBA NOYBbI
ABMNSIETCA pauMoHanbHoOe MCNonb3oBaHWe yooOpeHui, cnocobCTByOWEee NOAOEPKAHUI0 U YBENTUHEHUIO
YPOBHS rymyca v ero c6anaHcupoBaHHOCTU. Micnonb3oBaHne MMHeparbHbIX YA0OPEHWI CHKAET 3HAYMMOCTb
ryMyca Kak OCHOBHOIO WCTOYHMKA MUTaHUS 0N PacTEeHWUN, OOHAKO HY)XHO OTMETUTb, YTO OLHOBPEMEHHO
YCUITMBAETCA €ro yyactue B perynsaumm noYBeHHbIX NPOLIECCOB.

Takke, eCTb NyOnukauMm MHOTMX aBTOPOB, KOTOPblE MPUBOAST OaHHbIE O TOM, YTO UCMOSb30BaHUE
MUHeparnbHbIX yA0OPEHWIN OKa3biBaET HEraTMBHOE BIIUSIHNE HA OpraHM4ecKoe BELLECTBO NoYBkl [5, ¢.4; 6, ¢.4;
7, ¢.68]. MIHTEHCMBHOE MCNOMb30BaHNE, B 0COBEHHOCTUN a30THbIX yA0OpeHUi, HapyLlaeT paBHOBECUE MeXOy
MUHepanusaunen u tMmmobunumsaumen B CTOPOHY MUHepanu3auum opraHnM4yeckoro BeLLecTsa, YTo NpuesoanT
K paspyweHuio rymyca. Kpome TOro, UHTEHCMBHOE MNpPUMEHEHUEe MuHepanbHbIX yaobpeHu BNUsSET Ha
CTPYKTYPHbI COCTaB NOYBbI U, B CNeACTBUE, Ha MNOTHOCTb CNoXeHus . [NoTHOCTb NOYBLI OKa3biBaeT BMUSHUE
Ha BO3AYyLUHble, TEMNNOBbIE U BOAHbIE PEXWMbl NOYBbI U COOTBETCTBEHHO Ha BMONOrMYECKyt0 aKTUBHOCTb.
Takke ecTb AaHHbIE YYEHHbIX, KOTOPblE MpOaHanuM3npoBanu pesynbTaTbl PELEH3NPYEMbIX NCCMEeAOBaHUN B
paMKax MeTaaHanuMsa v NpULLIKM K BbIBOAY, YTO NMPMMEHEHNE MUHeparnbHbIX yoobpeHun yBenuumno cogep-
)KaHue opraHmM4eckoro yrnepoga B no4se. [1o Bcem Habopam AaHHbIX NPUMEHEHNE MUHEpaIbHbIX yoobpeHui
3Ha4NTENBbHO YBENMUUIo cogepxaHne Copr MO CPABHEHUIO C KOHTpONem 6e3 yaobpeHun B cpeaHem Ha 12,8%.
Tonbko 17% HabopoB AaHHbIX coobLwmunu o 6onee HU3koM coaepxkaHum Copr HA YAOBPEHHBbIX yYacTkax. ATO
Obino ceasaHo ¢ pH [8, ¢.9; 9, ¢.73; 10, c.54; 11, ¢.51; 12, ¢.152; 13, c.129].

B ycnoBusx cyxocTtenHomn 30Hbl KaparaHavHCKoM obnactu, siBRsOWenca ogHUM U3 BeayLUnx 3epHo-
npou3BodslmMX pernoHoB KasaxcTaHa, BOMpoCbl MNOQOOHOrO XxapakTepa paHee Takke CTaHOBUIUCH
npegMeTom nsyyeHusi. CriegyeT BblAeNWUTb HaydHble UCCneaoBaHus, npoBeaéHHble C. AbabixanbikoBbiM 1 T.
[xanaHKy30BbIM, KOTOpPble BHECNN 3HAYMTENbBHLIN BKNag B U3yvyeHue gaHHoro sonpoca [14, c.14; 15, c.14].
OpHako yKkasaHHble MccregoBaHWsi B OCHOBHOM ObiiM COCPeoTOYEHbl Ha M3yYEHUW CBOWCTB 30HAarbHbIX
YepHO3eMoB. Takke HaMu NMPOBOAMIIMCH OMbITbl HA TEMHO-KALITAHOBbLIX NOYBax AKMOMMHCKoOW obnactu [16,
c.47]. MNpobnemaTuka BrMSHUSA MUHeEpParbHbIX YOOOPEHUN Ha cogep)XaHUe N KadeCTBEHHbIN COCTaB rymyca
TEMHO-KaLUTaHOBbIX MOYB B COMOCTABMEHWUM C 3aNneXHbIMWU 30HaNbHBIMW NOYBaMM, @ Takke BOMPOC OLIEHKU
BO3AENCTBMS CPOKOB U HOPM BHECEHMSI a30THbIX yOOOpPEeHWn Ha OUHAMUKY HUTPATHOro asoTa, OCTakTCH
HegoCcTaToO4HO NpopaboTaHHbIMK U TPEBYIOT AanbHENLWMX KOMMNNEKCHbIX nccnegosaHmn. Tem 6onee yunTol-
Basi COBPEMEHHOE COCTOSIHME MMoA0pPOANSA TEMHO-KALLTAHOBbLIX NMOYB, MCMOMb3yeMbIX NoA NoceBaMu Cerlb-
CKOXO3SMCTBEHHbIX KynbTyp.

Llenblo JaHHOro MccnegoBaHus sIBNSETCA BbISIBNIEHWE U3MEHEHUIA Ka4eCTBEHHOrO cocTaBa rymyca u
OVNHaMUKM HATPATHOMO a30Ta TEMHO-KalUTaHOBbIX NOYB B ycroBusix KaparaHanHckon obnactv npu pasnmnyHbix
[03ax MUHepanbHbIX YA00peHuA.

3apaum nccnepoBaHuMA: oNpegenuTb U U3yYnTb AMHaMUKY cogepxaHus HutpaTHoro asota (N-NOs) B
3aBMCMMOCTM OT A03 U KOMOVHALMIA MUHEepanbHbIX YA00peHWIA.

1. OnpegenuTb cogepXxaHue rymyca Ha TeMHO-KaluTaHOBbIX mnoyBax KaparaHguHckon obnactu B
3aBUCMMOCTM OT 403 U COYETaHMM BHECEHHBIX MUHEpPanbHbIX Y400peHun.

2. MNpoaHannanpoBaTb M3MEHEHUS (PpPaKLMOHHO-TPYNNOBOro cocTtaBa rymyca (ryMumHoBble U dyrbBO-
KNCNOTbI) NOA BO3AENCTBMEM MUHEPATbHbBIX yO00peHUN.
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Marepwmanbl n meToabl UccnenoBaHua. [loneBbie nccnegoBaHns NPOBOAUNNCE B TeYeHMEe TPEX neT
(2021-2023 rr.) Ha TEppPUTOPUMN CENbCKOXO3AUCTBEHHbIX yroaun TOO «HangopoBckoey», pacnonoXeHHbIX B
LlennHorpaackom pavioHe KaparaHanHckon obnacTu.

lMoyBa Ha ONLITHOM y4YacTKe XapakTepusoBanach kak TEMHO-KallTaHOBas!, kapboHaTHas, cpeaHecyrnu-
HMCTaga No rpaHynomeTpmnyeckomMy coctaBy. [lo Ha4ana BHeceHUsa yaobpeHuii cogepxaHme rymyca coctaBns-
no nuwb 2,9%, 4YTO CBMAETENBLCTBYET O €ro HU3KOM ypoBHe. [NMoaBmkHble dopMbl docdopa Takke Haxoan-
nuce B gedmumte — 13,0 mr/kr, Toraa kak cogepxaHne oOMeHHOro kanusi 66110 BbICOKMM 1 gocTturano 680
MI/KT, 4TO COOTBETCTBYET TUMUYHBIM XapaKTepUCTKamM TEMHO-KaLLTaHOBbIX NMOYB. Peakuus NnoYBEHHOrO pacT-
Bopa Obina cpegHellenoyHon (pH 8,15), a cymma nornowéHHbIX OCHoBaHUIM coctaeuna 24,51 mr-ake/100 r
MOYBbI.

Knumat obnactu pe3ko KOHTUHEHTalbHbIV, Cyxon. Beicokasi cTeneHb KOHTUHEHTANBHOCTU NPOSIBASETCS
B 6OMbLUMX FOOOBbLIX M CYTOYHBIX aMnNnuTygax TemnepaTypbl U B HEYCTOMYMBOCTU KNMMATMYECKUX NOKa3aTte-
nev BO BpeMeHMU.

ArpomeTeoponormyeckme ycnosus BeretaunoHHoro nepuvoga 2021 roga B LenoM COOTBETCTBOBaNu
CpeaHEMHOroneTHUM nokasaTtensam Ang pervoHa. 3a nepuog ¢ Masi no aBryct cymMmmMapHoe KOnm4yecTBo ocaj-
KOB COCTaBWNIO 76 MM, YTO HECKONbKO HWXEe cpeaHecTaTUCTUYeckmx 3HaveHuin. CpegHsia Temnepartypa
BO34yxa 3a yKa3aHHbI nepuop He npesbiwana 19,3 °C n Haxogmnnack B npegenax KnnmaTu4eckon Hopwmebl. B
2022 rogy ycnoBusi BEreTaLMOHHOro nepuoga otn4anmcb NoBblLLEHHBIM YPOBHEM aTMOCHEPHbBIX 0CaaKOB —
3a Man—aBrycT Bbinano 123 MM, YTO CTano MakKCUMarsbHbIM 3HAYEHWEM 3a BECb TPEXMETHWUIA LMK Habrto-
aeHun. CpefHaAs TemnepaTypa Bo3gyxa B 3T0T nepuog cocTasuna 18,2 °C, 4to 61mM3Kko K CpeAHEMHOMONETHUM
3HayeHnsaM. BereTaumoHHbI ce3oH 2023 roga xapakTtepusoBarscs TeMnepaTypHbIM PEXUMOM, COOTBETCT-
BYIOLLMM MHOrONeTHMM HOpMam, Mnpu cpefHen Temnepatype Bosgyxa 17,5°C. KonuyectBo ocakoB 3a
nepuog c mas no aeryct 2023 roga 6b1110 MMHMMAaIbHbLIM U COCTaBUIIO BCETO 52 MM.

[ns uccnegoBaHUs BNUSHUSA MUHEPanbHbIX YA0OpeHUi Ha AMHAMUKY HUTpaTHOro a3oTa 6bin 3anoxex
OnbIT B TPEXKPATHOM NOBTOPHOCTU, MO CIIEAYIOLLEN CXEME:

1. KoHtponb (6e3 ynobpeHui);

2.P 82«r/rap.B.;

3. P 82«r/ra a.B. + N 17 kr/ra o.B.

Paamep ogHoli onbITHOW AensHkM cocTaeun 0,115 m2. [Ina onbiTa MCMONb30Banv SIPOBYIO MSITKYHO
nweHunyy copta WopTtanagnHekaa 2012 (BbiBeaeH B 2015 rogy, cpegHepaHHun Tun co3peBaHus). Mpume-
HsieMas B Xo[e MOSieBbIX OMNbITOB arpoTexHVKa COOTBETCTBOBAa ObLenpuHATEIM TPeOOBaHUSIM N PEKOMEH-
AauuvsaM, NPUHATBIM AN YCNOBUIM AAaHHOW MOYBEHHO-KITMMATUYECKON 30HbI. M3 MyHepanbHbIX yaobpeHni B
onbiTe ncnonb3oBanuce ammodoc (P 46 % a.B.) n cynbdat ammonus (N 21%).

Ons vnccnepnoBaHUsl BAVSIHUA MUHEpanbHbIX YAOOpeHWMn Ha (OPaKUMOHHBLIM COCTaB rymyca Obinu
oTobpaHbl 06pasLbl MOYB MO CReayloLen cxeme:

1. 3anexb (MHOroneTHUn);

2. KoHTtponb (6e3 ynobpeHuit);

3.P82«r/rap.B.+N 17 kr/ra a.B.

[na onpegeneHns OCHOBHbIX arpOXMMWYECKMX MoKasaTenen noys ObINM MCMONb30BaHbl 06Lenpu-
HATbIE B arpoOXvMmnn MeToabl Anst kapboHaTHbLIX NOYB:

- otbop obpasuos nous (FOCT 58595-2019);

- nogrotoBka o6pasLoB no4sbl k aHanuay (FTOCT 29269-91);

- HUTPaTHbLIN a30T OnpeaensanM MWOHOMETpU4YeckuM mMeTogom Ha pH-meTtp-noHomepe WTAH
(TOCT26951-86), cyTb MeTOAA 3aKMNO4YaeTCsl B 9KCTPAKLUN HUTPATOB U3 NOYBEHHOW Npobbl 1% pacTBopom
arntoMoKanMeBblX KBacLlOB NpW COOTHOLLEHWUM Mo4Ba: pacTeop = 1:2,5, ¢ nocneaywwmm onpeaeneHnem KoH-
LEeHTpaLny HUTPATOB B MOJTYYEHHOW BbITSXKKE C MCMOJNIb30BAaHNMEM MOHOCENEKTUBHOMO 3M1EKTPOAA;

- onpefeneHne opraHMyeckoro Bellectsa (rymyca) nposogunock cornacHo NOCT 26213-2021 meTto-
OOM OKWUCITEHUS OpraHUYECKNX COeAMHEHUN PacTBOPOM [BYXPOMOBOKWUCIIONO Kanusa B MPUCYTCTBUM CEPHOM
Kncnotbl. [onyyeHHOe KONMYECTBO TPEXBANEHTHOrO Xpoma, SKBMBANEHTHOE COOEPXKaHWUI0 OpraHMYecKoro
BELLECTBa, onpeaensinm cnekTpooToMeTprMyeckn ¢ ncnonb3oBaHnem npnbopa photoLab 7100 VIS;

- onpegeneHne QpakLMOHHOIO COCTaBa rymyca MpOBOAUIIOCH C WCMONIb30BAHMEM YCKOPEHHOIO
meTtoAaa, paspabotaHHoro M.M. KoHoHoBow 1 H.T1. BenbunkoBon. [1ng oueHku rymyCcoBbIX BELLECTB MPUMEHS-
nacb Knaccmyeckas cxema ppakuymoHHo-rpynnosoro aHanunsa no W.B. TiopuHy B pasnuuHbix eé moanduka-
UMsIX, 3apekomMeH0oBaBLIas cebs B ANUTENbHOM NpakTUke NccneoBaHni. QKCTPaKLMSA 'YMUHOBBIX COeauHe-
HWUIA ocyLLlecTBRANack ¢ ucnonb3osaHmeM cmecu 0,1 M nupodocata HaTpus n 0,1 H rmapokeuaa HaTpus nNpm
3HayeHun pH okono 13. OcobeHHOCTLI0 4aHHOrO MeToaa SABMSETCS OTCYTCTBME CTaauy AeKanbLUHUPOBAHNS
MOYBbI, YTO MO3BOSISIET 3HAYNTENBHO COKPATUTbL BpeMs NpoBeaeHus aHanunsa. OcaxgeHme ryMMHOBBIX KUCTTOT
OCYLLECTBMANOCH NYTEM BHECEHUSA 1 H pacTBOpa CEPHOM KUCMOTbI B MOMYYeHHY0 NMPodocaTHYO BbITSKKY.
B panbHerwem nupodocdaTtHas BbITSXKKa M pacTBOP N'YMUHOBLIX KUCIOT Obinn BbicylweHbl npu 40 rpagycax.
Onpepenenune Cobuy 1 Crk npoBOANNOCH MO METOAY BbICOKOTEMMNEPATYPHOIO KaTanmnTUYeCKOro CXnraHms Ha
anemMmeHTHoMm aHanusartope Elementar Vario Max Cube CNS.
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Pe3ynbTaTbl MccnegoBaHui U ux obcyxaeHue. B coBpeMEeHHbIX arpOXMMUYECKUX UCCneaoBaHNsX
ocoboe BHUMaHue yaenseTcs U3y4eHuto NpoLeccoB MUHepanu3aumm a3ota, NocTynawLwero Kak u3 noyseH-
HOro OpraHNMYecKoro BeLLeCcTBa, Tak U U3 BHOCUMbIX YAoBpeHun. TpaHcdopMauus opraHMyeckoro asorta B
OOCTYNHble AN pacTeHUn MUHeparnbHble (POPMbl pacCMaTpUBaETCA Kak OAMH M3 BaXXKHEWLLUX MexaHW3MoB
a30THOro NUTaHWS KyNbTYyPHbIX pacTeHuin. B aTon cBA3KM NOMHOLEHHOEe MCNOMNb30BaHWE noTeHumana no4sbl
ONS NOBbILLEHUS YPOXKANHOCTU HEBO3MOXHO 6€3 KOMMMEKCHOrO U3y4YeHUs Kak HENOCPeACTBEHHOMo AeNCTBUS
MUHepanbHbIX yOOOpeHUn, Tak U UX OMOCPeAOBaHHOIO BIUSHWS, MPOSIBASIOLLErOCS 4epe3 akTUBM3aLuuio
MUWHEpPanu3aLUMOHHbIX MPOLIECCOB Y MOOMIM3aLNo 4ONOMHUTENBHBIX KONTIMYECTB AOCTYMHOMO a3oTa.

C y4yéToM MpOJOIMKUTENBHOCTM TPaHCHOPMALMOHHbBIX MPOLIECCOB a3oTa B MO4YBE, HAa HayanbHOW
cTaguv muccrnegoBaHun Obina NpoBefeHa OLEeHKa BO3AEVCTBUSI a30THbIX YAOOpPEeHW Ha coaepXXaHue OaHON
13 OCHOBHbIX (POPM MUHEpParbHOro asoTa — HATPaTHOro a3oTa, a Takke Ha ypoBEeHb OpraHM4ecKoro BeLlecTsa
B MOYBEHHON cpeje.

AKKYMynsiuusa HUTpPaTHOro a3oTa B KOpHEOOMTaeMOM ropu3oHTEe NOYBbI NpeacTaBnseT cobon oauH 13
KrntoyeBbIX aKTOPOB, ONpeaensoLLnX NPOAYKTMBHOCTb 3€PHOBbLIX KYNbTYP U KA4ECTBO NOMy4aeMoro ypoxas.
Ha WHTEHCUBHOCTb MPOLLECCOB HUTPUPMKALUKN CYLLECTBEHHOE BMMSIHME OKa3biBAKOT KOMMYECTBO, BUOOBOW
COCTaB U MPOCTPaAHCTBEHHOE pacnpefeneHne NOXHUBHbIX OCTAaTKOB MPeALleCcTBEHHMKOB B BEPXHEM Cloe
MnoyBbl.

HuTpaTHbIi @30T npeactaenseT cobon Hanbonee NOABMXKHYKO hOPMY a3oTa B MOYBEHHOW cpeae 1
SABNAETCA KOHEYHbIM NPOAYKTOM MWHEpanu3aLluu opraHu4eckux asotcogepxawmx coegnHeHun. CornacHo
HalLMM aHHbIM 3a NocneaHue AecATb NeT, cpefHee coaepKaHue HUTpaTHoro asota B cnoe 0—40 cM K0XHbIX
YepHo3émoB cocTtasnsieT 6—10 mr/kr. CrnegyeT OTMETUTb, YTO YPOBEHb HUTPATHOrO a3oTa B MaxoTHbIX NoYBax
B TEYEHMe BereTaunoHHOro nepuoga NoaBeEPXEH 3HaYMTENbHBIM konebaHusam, o6ycnoBneHHbIM UHTEHCUB-
HOCTbIO NpoLeccoB HUTpUdMKauun. laHHble NpoLLeCcChbl 3aBUCAT OT KOMMNeKca hakTopoB, BKMoYas NorogHble
yCINoBusl, 0COBEHHOCTUN arpOTEXHNYECKNX NMPUEMOB 1 OMONOTNYECKME XapaKTEPUCTUKM BO3AENbIBAEMbIX KyTlb-
Typ. B oTnuune ot ammoHuIHOW POpMbI, HATPATHBIA a30T H6ornee YyBCTBUTENEH K U3MEHEHMAM B Buonoru-
YECKOW aKTUBHOCTM MOYBbI U CAYXXUT UHONKATOPOM €€ BUONOrMyeckon gUHaMM1KU.

Pe3ynbTratbl NpOBEAEHHBIX UCCNEAOBaHMI CBUOETENBCTBYIOT O MOJTOXWUTENBHOM BO34ENCTBUN MUHE-
panbHbIX yAoOpeHun Ha cogepkaHne ryMmyca B YCIOBUSAX €CTECTBEHHOIO YPOBHSI Mriogopoaus. B To e Bpemsi
Ha KOHTPOINBbHOM y4acTke, rae ygobpeHus He BHOCUINUCHL, OTMEYEHO CHIKEHME cogepaHud rymyca ¢ 2,90 %
00 2,14 % 3a TpéxneTHun nepunos (pUCyHoK 1).

B 2021 rogy cogepxaHue rymyca BO BCEX BapmaHTax OfnblTa HaXOAMSIOCb HA OAMHAKOBOM YPOBHE W,
cornacHo rpagauumn WN.B. TopuHa, knaccudpuumpoBanock kak Hu3koe. Mo cpaBHeHuto ¢ 2021 rogom, B 2022
rogy BHECEHWE UCKMUYNTENbHO hoChOopHbIX YA0OpeHni cnocobCcTBOBANO YBENNYEHMIO CO4epXKaHMs ryMmyca
Ha 0,11 % no cpaBHEHUIO C KOHTPOMEM, TOraa kak KOMOMHMPOBaAHHOE MPUMEHEHUE a30THbIX U (POCHOPHbBIX
yaobpeHuii obecnevmno npupocT gaHHoro nokasartens Ha 0,53 %. Ha TpeTuii rog uccnegoBaHum NoBbIWEHE
rymMyca octarnocb Ha TOM Xe ypoBHe, kak 1 B 2022 rogy. HesHaunTenbHOe NoBbILLIEHNE COAEpXaHUs rymyca
MOXHO OOBACHUTH yCUMEHMEM MPOLLECCOB MUHEpanu3aumm 3a cYeT BHECEHHbIX MUHepanbHbIX yoobpeHui
[17, c.24; 18, c.11]. Takke oaHHbIN 3PPEKT MOXKHO OOBACHUTE TEM, UTO BHECEHME (POoCOpHbIX yaobpeHuin
CnocobCTBYET CHUKEHUIO MHTEHCMBHOCTM NPOLIECCOB MUHEpanu3aumm ryMmyca, a Takke sameanseT mobunum-
3aLMI0 MOYBEHHOrO as3oTa M3 OpraHMYEecKUX COeAMHEHMN, TeM CaMbiM YMEHbLUAs MOTepUM OpPraHU4eckoro
BeLlecTBa.

4
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0
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W K - KOHTpOnb Be3 yaobpeHu it Ammodgoc Ammod oc+ cynbdaT aMmMOHU A

PucyHok 1 — IuHamunka cogepxaHusa rymyca B 3aBMCUMOCTHU
OT MPUMEHEHUS a30THbIX U hocdOopHbIX yaobpeHun, %
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A30THOE COCTOsIHME MOYBbI HAaXOOUTCHA B MPSIMOM 3aBMCMMOCTM OT COOEPXaHUsA rymyca, KOTOpbIN
SIBNAETCH OCHOBHbIM pe3epBOM 3TOro anemeHTa. [lonyyeHHble B Xo4e UCCrefoBaHUA AaHHbIe NoKa3anu, YTo
cpegHece30HHas KoHueHTpauusa HutpatHoro asoTa (N-NOz) yBenvumBanacb NponopuuoHansHO pocTy 403
BHECEHHbIX a30THbIX YyAobpeHuii. Ha AnHamMuky HUTpaTHOro asoTa Takke CyLLeCTBEHHO BNUANN METEOPOIIo-
rmyeckue ycrnoBusi B rofpl NpoBeAeHnst ONbITOB. Kak 4eMOHCTPUpPYIOT AaHHble Tabnuupbl 1, ncnons3oBaHue
a30THbIX YAOOpeHUI NPMBOAMT K MOBLILEHUIO COOEPXKaHUA HUTPATHOM (popMbl a3oTa B KOpHeobuTaeMom
Crnoe noyBbI.

PesynbTaThl NpOBEAEHHBIX NCCNEAOBaHNA NOKa3anu, YTo AMHaMMKa CoAepXKaHUs HUTPaATHOro as3oTa B
NMoYBe U3MEHSETCH B 3aBUCMMOCTM OT ha3 pasBuTUst KynbTypbl. COrnacHo arpoXMMMYecKMM AaHHbIM NMOYB
onbITHoro yyacTtka TOO «HamgopoBckoey, nepen NoCEBOM KyIbTyp COAEpXaHWe HUTPaATHOro a3oTa Ha BCeX
BapuaHTax HaxoguIochk B pasnnyHbIX Kraccax obecnevyeHHOCTU. Ha KOHTPONbHOM BapyaHTe 3TOT NoKa3aTernb
6bin B Npeaenax 8,4—11,2 mr/kr, YTo COOTBETCTBYET CpeaHEMY YPOBHIO obecrnedeHHOCTU. Ecnu Ha BapuaHTe
C BHeCeHMeM TOMbKO aMmmodpoca AaHHbIn nokasartene coctasnan ot 10,4 po 13,8 mr/kr, TO Ha BapuaHTe
COBMECTHOro BHECEHMSA aMmMOodhoca C a30THbIM yaoOpeHnem cogep)kaHne HATpaTHoro asota 6bino ot 10,7 o
14,9 mr/kr.

B dhase kyLeHMsa Ha KOHTPONbHOM BapuMaHTe MOXHO YBUAETb, YTO MO BCEM TpeM rogam Habnogaetcs
TEHOEHUMS YBENUYEHNS COOAEPKAHUA HUTPATHOroO a3oTa M pe3koe CHKEHME B (pa3e KOMOLIEHWS BNIOTb 40
YPOBHS 0O MOCeBa.

Ha BapuaHTe ¢ ammodhocom (P 82 «kr/ra 4.B.) cogepXaHue HWTpaTHOro asoTa Ao noceBa Obino B
npegenax ot 10,4 no 13,8 mr/kr. B chase KyLLeHMs Ha Bcex Tpex rogax BUAHO pe3koe yBernmyeHue cogepxaHns
HuTpaTHoro asoTta: B 2021 rogy — 18,4 wmr/kr, B 2022 rogy — 21,5 mr/kr n B 2023 rogy — 19,2 mr/kr. Ecnn
CPaBHMBATb C KOHTPOJSIbHbIM BapMaHTOM MOXHO 3aMeTWUTb YTO, BHECEHHAs! 4o03a aMMod)oca MOBMUSASO Ha
yBenuMyeHne coaepxaHnsa HATpaTHOro asoTa B ¢hase kyweHus B 2021 rogy Ha 4,1 mr/kr, B 2022 rogy Ha 8 mr/
kr n B 2023 rogy Ha 3 mr/kr. Ha aTom e BapuaHTe B (pa3e KONOLIEHWsSI COAEPKaHMe HUTPaATHOro asoTa BO
BCEX rogax CHM3WIOCh A0 YPOBHS, COOTBETCTBYHLLErO 4O NOCEBHOMY Nokasartento (Tabnuvua 1).

Kak BugHo n3 tabnuupl 1, BHeCceHne ammodoca COBMECTHO C a30THbIM yaobpeHuem (P82 kr/ra g.B. +
N17 kr/ra O.B.) MO CPaBHEHMIO C KOHTPOMNEM YBENNYUIIO COAEepXKaHWe HUTPaTHOro as3oTa B no4yse B hase
KyweHnst B 2021 rogy — Ha 8 mr/kr, B 2022 rogy — Ha 7,6 mr/kr n B 2023 rogy Ha — 7,9 mr/kr. CogepxaHue
HUTpaTHOro asoTa B pase konoweHns B 2021 rogy Ha 3TOM Xe BapuaHTe CHU3UIOCb A0 YPOBHS, COOTBET-
CTBYIOLLErO A0 NOCEBHOro nokasartens, a B 2022 n B 2023 rogax aToT nokasaTesnb Obin Bbille, YeM Ha ApYrux
BapuaHTax.

B 3acywnuBbix ycnosusix 2021 roga sadmkcnpoBaHa TEHAEHLMS K MOBbILLEHHON akkyMynsALUM HATpaT-
Horo a3oTta (N-NO;) B BepxHeM crioe NoYBEHHOIo Npoduns. B cpegHeM 3a TpEXNETHUI Neprog No BCEM TPEM
BapvaHTaM MOXHO yBWAEeTb TEeHOEHUMIO BIUSHWSA BHECEHHbIX YAOOpeHu Ha yBenuyeHne coaepXkaHus
HUTPaTHOro asoTa B MOYBE.

A3oT B dpopme ammoHusa (NH4+), cogepxawmincsa B cynbgarte aMMOHWS, NIerko yCBaMBaeTcs pacTe-
HUSIMM C XOPOLLO pa3BUTON KOPHEBOWM CUCTEMOW. B CyrmMHUCTBIX MOYBax Npy 4OCTaTOYHOM YPOBHE BIIaXXHOCTM
OH OCTa€TCs OTHOCMTENBHO HEMOABWXHBIM U HE MOABEPXKEH BbiMbIBaHMIO. Cepa B Buae cynbdartos (SO42-)
TakKe JOCTyMNHa A58 nornoweHnst 6onbLUIMHCTBOM CEMbCKOXO3ANCTBEHHbLIX KynbTyp. Co BpemeHeM asoT u3
cynbaTa aMMOHMS NePEXoauT B HATPATHYI0 hopMy B pe3ynbTaTte NpoLLeCcoB HUTpUdMKALNN.

Tabnuya 1 — OuHamuka N-NOs B nouBe nog noceBaMm SpoOBOW MEHNLbI B 3aBUCUMOCTU OT YA00peHUn

§ ®oH flo (Dasaxono flo ¢a3?<ono flo ¢a3&|‘<ono
E noceBa - | noceBa " | noceBa -
2 KYLICHIS | ierms KYLIEHIR| | ierms KYLIEHIR | erma
Z 2021 2022 2023
3 Kowtporte | 44 5 143 | 94 | 108 | 135 | 80 | 84 | 162 | 87
g N *P1
Ig 13,8 18,4 10,5 12,7 21,5 9,4 10,4 19,2 10,3
R
'5_ **¢2
§ 14,9 22,3 12,5 13,0 21,1 13,8 10,7 24 1 14,2
*Ammodboc (P 82 kr/ra g.B.);
** Ammodpoc + cynbcat ammonunii ( P 82 kr/ra g.B. + N 17 kr/ra a.B.)

Mo pesynbTaTaMm npoBeAEHHbIX WCCReAoBaHW BUAOHO, YTO OTAEenbHOe BHeceHue GOCKOPHOro
yOoOpeHusi, Tak N COBMECTHOE BHECEHWE C a3O0THbIM yAOOpEeHWeM oKasanu MOSIOXUTENbHOE BRMSHWE Ha
cofepXaHme HATpPaTHOro as3oTa.
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Mpu n3yvyeHnn BNMSHUA MUHEpanbHbIX yaobpeHuin Ha opraHMyeckoe BeLecTBO NOoYBbl 0OCOOLIV MHTEpeC
BbI3blBaeT TpaHcdopMauus ero KkadecTBeHHoro coctasa [19, ¢.32]. 3TO OTKpbIBAaeT NepcrnekTuBbl Lene-
HanpaBfieHHOro perynupoBaHus ryMycoBOr0 COCTOSIHWUSI MOYBbI NOCPEACTBOM pPaLMOHANbHOrO NpUMEHeHUs
yoobpeHni n cnocobcteyet 6onee rnybokOMy MOHUMAHUIO NPOLLECCOB, MPOUCXOAALLMX B €€ rymMyCcOBOM
npocune [20, c.166].

'yMMHOBasi KUCIOTa — 3TO CMECb OpPraHNYeCckUX CoeaUHEHNN CO MHOXECTBOM OyHKLMOHAMbHbIX Fpymnm,
KOTOpble 06pa3yoT XMMUYECKNE CBA3M HE TOSNbKO C MeTannamu, HO 1 ¢ HEKOTOPbIMU HeMeTannamu. [Npu aTom
B HE3HAYMTENBHOW Mepe ynydlwaeT NoABWKHOCTb 3NIEMEHTOB, NMOCTYNaWMX B MOYBY U HEOOXoaAMMbIX Ans
NUTaHUSA pacTeHWUN.

MiaMeHeHVe KayeCTBEHHOro cocTaBa rymyca 3aBMCUT OT OMOKNMMAaTU4eCcKUX YCIOBMIM U CE30HHOCTU
oTbopa. ViccnegoBaHus nokasanu, YTO CHDKEHUE CoAepKaHUs rymyca Ha YepHo3eMax OObIKHOBEHHbIX kKapbo-
HaTHbIX 00 2,1-2,5% MeHseT pakLMOHHO-IPYNNOBON COCTaB rymyca, rge B O0MbLION CTENeHN N3MEHSeTCS
Hernaponunsmpyembli octaTok 4o 77-83%, 4To cBnaeTenbCcTByeT 06 yMeHbLIeHNN PYHKLUMOHAMbHBIX rpynn B
nepnepunHbIX MONeKynax ryMMHOBBIX KUCMOT, B CNeacTBUE YMEHbLUAETCs MX CMoCOBHOCTb BCTynaTb B
XUMUYECKMX CBSI3M C MeTannamu n Hemetannamu [17, c.26].

B pesynbrarte MHTEHCMBHOIO 3eMrefenns Ha TEMHO-KalTaHOBbIX MO4YBaX MPOUCXOAUT CHUXEHME
cofepxaHusa rymyca B naxotHoM ropmsoHTe Ha 0,31-0,64 % no cpaBHEHMIO C 3aneXHbIMU NoYBamMu. TeMHo-
KallTaHOBbIE NMOYBbI XapaKTEPM3YTCH Marion MOLLHOCTLIO N'YMYyCOBOIO rOPU30HTA Y COOTBETCTBEHHO BKIHOYeE-
HWe B NaxOTHbIA FOPU3OHT U HUXKENeXaLlnx ropu3oHTa, YTo yBenMunBaeT notepto rymyca. [pn 3ToM ymeHb-
LaeTcs NocTynneHue pacTUTemNbHbIX OCTATKOB U YBENUUMBAETCH MPOLIECC PasfoXeHUs U MuHepanusauum
rymyca, a Takxke npoueccol gednauumn noyssl. [llepexon naxoTHbIX MOYB B 3aeXb CONPOBOXAAETCH U3MEHe-
HMEM KpyroBopoTa BeLLeCcTB B MOYBE, U3MEHEHWEM BCEX PEXMMOB (BO3QYLUHOrO, BOOHOrO, TEMSOBOro), a
Takke HebonbLINM yBENNYeHneM rymyca noysbl. OpraHnyeckoe BeLLECTBO YBENMYMBAETCS B 3arexax TONbKo
B BEpPXHUX ropu3oHTax Ha 0-5 cMm, a Janee ocTaeTcs Kak B arponoysax. Takas TeHOeHUua aBnsieTca cneacTt-
BMEM TOro, YTO B 3arexax BepXHUn ropusoHT amddepeHumnpyeTca Ha ABa NoAropusoHTa: BEPXHUIN U HUXKHWUIA.
Kaxkgbln MOArOpM3OHT XapakTepusyeTcs CBOMMM npoueccamu. Hanpumep, B BEPXHEM FrOPU3OHTE NPOUCXOANT
paspacTaHue pacTUTENbHOCTW, COOTBETCTBEHHO YBENMYMBAETCS AEPHOBbLIV 1 MMKPOBUONOrMyeckuin npouecc,
4YTO COMPOBOXOAETCH yBENMMYEHUEM MacChl KOPHEBOW CUCTEMbI pacTeHun o 5-10 cM, a HWKHUIA — OcTaeTcs
YNMOTHEHHBIM, C MEHBLUMM KONMYECTBOM KOPHEN, cnabbiM Bronornyeckum npoueccom. B kaxxgom nogropu-
30HTE npoLecc rymycoobpasoBaHusi NpoTeKaeT no-pasHomy [21, ¢.76].

B uenax onpegeneHus BNUSHUS MUHeparbHblX yOOOpPEeHUn Ha KayeCTBEHHbIN nokasaTenb OpraHu-
4YeCcKoro BelecTBa no4sbl 6610 NPOBEAEHO onpeaeneHue rpynnoBoro U pakuMoHHOro coctaea rymyca no
OTAeNbHbIM BapuaHTam B CpaBHEHUN C NOYBON, KOTOpasa ANuTeNbHOE Bpems Bbina oTBeaeHa B 3anexXb.

AHanus gaHHbIX, NpeacTaBneHHbIX B Tabnuue 2, cBuaeTensCTBYET O TOM, YTO YPOBEHb r'yMyca B TEMHO-
KallTaHOBbIX MOYBAX B YCMOBUSAX CENbCKOXO3SIUCTBEHHOrO UCMONb30BaHUSA XapakTepusyetcs HecTabunb-
HOCTbIO U CKIMTOHHOCTbLIO K UISMEHEHUAM.

Tabrnuya 2 — CopepxxaHue obLLero yrnepoga u coctaB rymyca TeMHO-KawwTaHoBoW noysbl, 0-20 cm

anepop, OTAENIbHbIX Tpynn ryMmycoBbIX BELWECTB
Copr rYMUHOBLIE KUCTOTbI &
C N3BJ1EK. § _ é c
BapuaHThl o‘}:r" CMeCbIo W3 HUX o2 = C—”‘
NasP:Or | ecero | (RO | comsanc | 22 | 5 | T
+Na . =
R203 Ca ©
3anexe | 5,0 1,988 1,081 0.718 0,363 0907 [1282 |, o
’ 61,74 54,38 36,12 18,26 4562 | 3826 |
Ko'zggg”" 0 58 1,455 0,893 0,610 0.283 0562 | 1125 |, .o
yaobper) | 56,39 61,37 41,92 19,45 38,63 |4361 |
Pz o 1802|1416 (0712|0404 | 0686 | 1108 | .
gl e | 61,92 61,93 39,51 25,02 38,06 | 38,08 |

MpumeyaHue: B Yuicnutene — % K Becy Nno4yBbl, B 3HameHaTesie — % oT o6LLEero opraHM4eckoro yriepoaa
MOYBbI.

Ha ocHOoBaHWMM NonyYeHHbIX pe3ynbTaToB YCTAHOBEHO, YTO NPM CONOCTaBNEHNN 3aNEXHOro y4acTka ¢
KOHTPOSbHBIM U YAOBPEHHBIMY BapyaHTaMuM OTMEeYaeTCsl 3aKOHOMEPHOE YMeHbLLeHMe coaepKaHnga obLuero
OpraHu4eckoro yrnepofa B arpornoysax. B 3anexHom yvactke cogepxxaHue obLLero opraHM4eckoro yrnepona
coctaensiet 3,22%, Torga kak B KOHTPONbHOM BapuaHTe 3TOT Mnokasatenb cHukaetca Ao 2,58%, a npwu
npumeHeHun yaoobpeHun gocturaet 2,91%. Takum o6pa3om, BOBreYEHME NOYBbI B CENbCKOXO3ANCTBEHHbIN
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obopoT 6e3 NnpumeHeHns yoobpeHnn NpUBOAUT K NOTEpe rymyca, B TO BpEMS kak MMHeparbHoe yaoodpeHue
YaCTUYHO KOMMEHCUPYET 3TO CHUKEHME.

®PpaKLMOHHbIN aHanM3 rymycoBbIX BELLECTB Mokasas, YTo ryMmuHoBble KucnoTbl (Cr) JOMUHMPYHOT B
ryMyCOBOM Npodourie Mo4Bbl, UX COAEPXKAHWE MaKCMMalnbHO B 3aBUCUMOCTWU OT YPOBHSI arpOXMMUYECKON
Harpy3ku. Ha ynobpeHHom coHe coaepxaHue Cr coctaBngaeT 1,116%, 4To npeBbIlWaeT ypoBEHb KOHTPOMb-
Horo BapuaHTa (0,893%) 1 6nusko k 3anexHomy (1,081%). MNMpu aTom pacnpenenerHune dpakumii Crx 4EMOH-
CTPUPYET 3HAUMTENbHbIE Pa3NUYns: 0N N'YMUHOBLIX KMCIOT, CBA3aHHbIX ¢ okcuaamn Fe u Al (R,03), npu
BHeceHun yaobpeHun coctaenseT 0,712%, a cBasdaHHbix ¢ Ca — 0,404%, YTO MOXET CBUOETENBCTBOBATL O
dopmmpoBaHumn 6onee yCTONYMBBIX N'YMYCOBbIX KOMMJIEKCOB B pe3yfibTaTe arpOXMMUYECKOro BO3AENCTBUS.

YpoBeHb cogepxaHus ynbBokMcnoT (Ceox) M3MEHSETCA B 3aBMCMMOCTU OT arpocdpoHa: Haubonbluee
3HayeHne oTMevaeTcs Ha 3anexHbix 3emnsax — 0,907%, Torga kak B KOHTPONTbHOM BapyaHTe U NMpU BHECEHWUU
yoobpeHnii aHHbIM nokasaTtenb cHuwkaeTcs ao 0,562% un 0,686% cooTBeTCTBEHHO. Takoe M3MEHEeHue cno-
cobcTByeT yBenuyeHunto koadpdpuumeHta cooTHoweHnss Cr/Cqx, KOTOPbIN paccMaTpuUBaeTCs KaK BaXKHbIN
OMarHoCTUYECKUIn nokasaTenb 3periocTu U cTabunbHOCTU FyMyCOBOro BellecTBa. Ecnn B nouse 3anexHoro
yyacTka AaHHbIN nokasaTtenb paseH 1,19, To B KOHTpone OH Bo3pacTaeT Ao 1,58, a npu NpMMeHeHUn MUHe-
panbHbIX yaobpeHun pocturaet 1,62. MNoBbiweHne AaHHOro KO3 dULNEHTA YKasbiBaeT Ha yNy4dlleHne CTPYyK-
TYPHO-XMMMUYECKOW OpraHM3aLmmn ryMycoBbIX BELLECTB, T.e. yCUreHne npoLeccoB rymudukarmm u obpasosa-
Hve Gonee NONIMKOHOEHCUPOBAHHBIX OPM OpPraHNYeCcKoro BellecTBa.

OTOenbHOro BHMMaHUs 3acny>XuBaeT aHanna Hermgponn3yemMoro octaTka, OTpaXaloLero cogepxaHue
CTabUNbHBIX, YCTONYMBBIX K MMKPOBMONOrmyeckomy pasnoxeHuto popm rymyca. Ha 3anexu ero cogepxxaHve
coctaBnseT 1,232%, Toraa kak B koHTporne — 1,125%, a npu BHeceHun yaobpenuii — 1,108%. CHwxeHne gaH-
HOM pakumm MoXxeT ObiTb MHTEPNPETUPOBAHO KaK YacTUYHas MOOMMM3aunsl YCTOMYMBBLIX OPraHU4ecKmx
COeOVHEHUI Mpu nepexofe Mo4Bbl K arpoakocucteMe, 0COOEHHO NMPU akTMBU3aALMU MUKPOBUOMNOrM4eckux
NpoLLeccoB B YCNOBUSIX yaooOGpeHHoro goHa.

Takum obpasom, AaHHble, NpUBEAEHHbIE B Tabnvue, NOATBEPXKAAIOT, YTO UCMONb30BaHNE TEMHO-KaLLI-
TaAHOBbLIX MOYB B CEJIbCKOXO3SMCTBEHHbIX Liensx 6e3 BHeceHus1 yaobpeHuii npuBoanuT K AerpagaunoHHbIM
N3MEHEeHNsM ryMmycoBoro npocuns. B To xe Bpems rpamoTHOe npuMmeHeHne pocopHO-a3oTHbIX yaobpeHun
CMOCOOCTBYET HE TONbKO COXPAHEHMUIO T'YMYCOBOIO COCTOSIHUSA, HO M YNYYLLEHUIO €ro Ka4eCTBEHHOro cocTaBa
3a CYET MOBbLIWEHNST COAEPKAHNS TYMUHOBBLIX KUCIOT U yBennyeHusi cooTHoweHust Cr/Cak, Y4TO SBMSieTCH
NMPU3HAKOM CTabWbHOCTM M 3PENOCTU NYMYCOBbIX BELLECTB. Takke 9TO NOATBEPXOAETCH AaHHbIMU OPYrnx
YUYEHHbIX [22, ¢.956; 23, ¢.1313]. OgHako Habnwgaemoe CHWKEHWe HervaposiM3yemoro ocrtatka Tpebyer
AanbHenLWwero MOHMTOPMHIa YCTOMYMBOCTUM TYMYCOBbIX COEOWHEHUM NpWU ONMTENbHOM MCMONb30BaHUN
MUHeparnbHbIX yagobpeHun.

KoppensiumoHHas MaTpuLua rnokasaTesiel ryMyCOBOIro COCTOSAHUSA no4Bbl

S
&
g 0.75
)

-0.50
i
O

-0.25
X
& -0.00
)
o --0.25
&
@]
3
5 - —0.50

025 -0.75

OcTaTok

C opr. (%) Crk Ccpk Crk/Cdk OcTaTok

PucyHok 2 — KoppensumoHHasa maTpuua nokasaTtenen ryMycoBOro COCTOSIHUS
TeMHo-KawwTaHoBou noysbl (0—20 cm)

Ha pucyHke npeacraeneHa matpuua koadhUUNMEHTOB NAapHOWM KOpPeNnsaumumM Mexay OCHOBHbIMWU MokKa-
3atensaMu (PpPaKkUMOHHO-TPYNNOBOro CoCTaBa rymyca: cofepXaHuem oO6Liero opraHu4eckoro yrrnepoaa
(Copr.,%), rymuHOBbIX KMcnoT (Cr), dynbBokncnoT (Cgx), ux cooTHoweHnem (Cr/Cqx), @ Takke gonewn
HermgponmnayemMoro ocraTka.
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LiBeToBas rpagaums ot TENOro (KPacHoOro) K XoriogHoOMy (CMHEMY) OTpaXkaeT CTENeHb U HanpaerneHne
KOppensLmn: NonoxuTenbHble 3HaveHus (r > 0) ykasbiBaloT Ha NPSIMY0 3aBUCUMOCTb MeXAy NMokasaTensimu,
oTpuuaTensHble (r < 0) —Ha obpaTtHyto. Hanbonee BbipaxeHsbl koppensumm mexay Copr. U Cox (r = 0,98), Crd/ Copx
n octatkom (r =-0,999), a Tarke Cr/Cqpx 1 Cox (r = -0,90), 4TO CBMAETENBLCTBYET O CNOXHbLIX B3aUMOAENCTBUSX
Mexay cogepkaHmem n yCTOMYMBOCTBIO N'YMYCOBbIX BELLECTB B YCIOBUSIX Pa3NIUYHbIX arpocpOHOB.

3akntoyeHue. NpuMeHeHNe MuHeparbHbIX YOOOpPEeHUA Ha TEMHO-KALLTAHOBLIX MOYBaX BOCMOJIHSET
BbIHOC 3J/IEMEHTOB NMUTaHUS BMECTE C YPOXAEM W YBENUYMBAET COAEPXKaHME HUTPATHOro as3oTa B MNOYBE, a
TakkKe ynyylwaeT Ka4yeCTBEHHbIN COCTaB FyMyca, Bbipaxatollencs B yBENUYEHUN JONN T'YMUHOBBIX KUCIOT B
obLLen CTPYKTYpe OpraHNYeckoro BeLecTsa noYshbl.
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BatmypceiHynbi», 2. Kocmanal, Pecriybnuka Kazaxcmar.

Tynbkybaesa C.A. — O0OKmMOpP CesIbCKOX035LUCMBEHHbIX HayK, accoyuuposaHHbili npogheccop, y4eHbIl
cekpemapb, TOO «Cernbckoxo3slicmeeHHas OnbimHas cmaHyus «3apedHoe», noc. 3apeyHbll, Pecrnybnuka
Kasaxcman.

XKamanoea [].6. — kaHdudam cernibCKOX035UCMBEHHbIX HayK, U.0. accucmeHma ripogeccopa kagedpebl
aspoHomuu, HAO «KocmaHalickuli peauoHasnbHbIl yHUgepcumem uMeHU Axmem balmypcCbiHY by,
2. Kocmanal, Pecnybnuka Kazaxcmar.

Leepadayusi cenbCKoXo38UCMEBeHHbIX 3eMerib npedcmassssiem cobol cepbe3Hyo arnobasibHyr
npobnemy, 3ampaausarlyto 8ce peauoHbl mupa. MccriedosaHusi rokaseigarom, 4ymo om 20 0o 40% ecex
rnoys 8 Mupe 8 Hacmosiuee spemsi 0e2paduposaHbi, YMO OKasbieaem HezamueHoe 6rusiHUe Ha boree yem
ronosuHy HacesneHus rinaHemsi. K 2050 a. oxudaemcs, ymo He 6onee 10% cywu He 6ydem nod8epxeHo
3Ha4YumesibHOMYy aHmpPOorno2eHHOMy 8030elicmeulo.

Lenbio daHHOU cmambu s8risiemcsi UH8eHmapu3ayusi UMerU,e2ocsi 8 OMKPbIMbIX UCMOYHUKaX
Hay4YHOe20 U fpakmuyeckozo 3adesia, @ makxe aHasiu3 COCMOSIHUS M04Y8bl U cocmasrieHue Kapmoapammesl
pacnpedesieHuUs 3neMeHmos8 rnumaHusi Ha rpoudsodcmeeHHoMm ydacmke KX «Jlyeoeoe» KocmaHalicko2o
patioHa. PeweHue npobnemsi degpadayuu mpebyem KOMAIEeKCHo20 nodxoda U yYyacmusi 8cex 3auHmepeco-
8aHHbIX CMOPOH Ha 2/106anbHOM, HauUOHaIbHOM U J51I0KallbHOM ypoeHsix. Kroyesyro posib 30ech uepaem
eHeOpeHUEe MpakmuK ycmolyueozo yrpassieHuUs NMoYSeHHbIMU pecypcamu. [MpumeHeHUe amux npakmuk
10380/155€EM HE MOJIbKO 80CCMAaHO8UMb Ka4e€Cme0 1oYs, HO U Mos1y4umb 3Ha4yumesibHble 3KOHOMUYecKue U
coyuarbHble 8bl200bl, MOBbICUMbL YpOXallHoCMmb, COKpamumb pacxolbl Ha ydobpeHus U necmuyudsbi,
co3d0amb HOBble paboyue mMecma, CHU3UMb ysSI36UMOCMb K U3MEHEHUIO Kiumama. CoxpaHeHue u soccma-
HOB/IEHUE [OYBEHHbLIX pecypcos OOMKHO cmamb fpuopumemom 2iobasbHolU Mosecmku ycmolyusozo
pazsumusi. Torbko 06beduHU8 ycunusi MexOyHapoOHo2o coobuwecmea, HauUOHallbHbIX Mpasumesibcme,
gepmepos, yueHbix U 2paxdaHCcKo20 obujecmea, MOXHO ocmaHosums degpadayuto u obecreqyums 300po8be
roy4e 01151 HbIHeWHe20 U 6yOyujux noKoneHud.

Knro4deeble cnoea: 0ezspadayusi no4s, aepoyeHo3bl, 1o4ea, sKosoaudeckasi besonacHocms, payuo-
HarnbHoe rpupodonosib308aHue.
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AYbIN LWWAPYALWbINbIFbIHAA NAWOANAHBINATbIH XXEPNEPAOIH
TO3Y XKOHE KAIMNbIHA KENTIPY NPOLIECTEPI

HyamaHos A.B.* — aybin wapyauwbinbifel fblribiMOapbiHbiH KaHOUdambl, KaybiMOacmelpbiiiFaH rnpogec-
Ccop, ayblnl wapyawbinbifbl fbifibiMOapbl ¢hakynbmemiHid 0ekaHbl, «Axmem bBalmypcheiHynbl ambiHOaFbl
Kocmanali eHipnik yHueepcumemi» KEAK, KocmaHal K., Kazakcma+ Pecrybnukachsi.

bickak A. — aybin wapyawblnbifbl fblbiMOapbiHbIH KaHOUOGambl, 6UOI02USs, SKOMO2US XOHEe XUMUS
KagheOpachiHbIH KaybiMOacmbipbliFaH npogeccopsl, «Axmem batimypcbiHyibl ambiHOarbl Kocmaral eHipiiik
yHusepcumemiy» KEAK, Kocmarnal K., KazakcmaH Pecriybnukachi.

Tynbkybaesa C.A. — aybin wapyawbinbifbl FblfibiMOapbiHbIH O0KMOpbI, KaybiMdacmblpbisiraH npogec-
COop, FbITbIMU Xamuibl, «3apeyHoe» aybin wapyawbinbirbl maxipube cmaHyusicbl» XKLLIC, 3apeHbil aybinbl,
Kasakcman Pecrniybnukacei.

Xamanoea [.5. — aybin wapyawblinbifbl fblibiMOapbiHbiH KaHOUGambl, azpoHOMUST KaghedpachiHbIH
npogeccopdbiH accucmeHmiHiH M.a., «Axmem balmypcbiHyibl ambiHOarbl KocmaHal eHiprik yHueepcume-
mi» KEAK, KocmaHali K, KasakcmaH Pecriybnukaceil.

AyblnwiapyalblnbIK XeprepiHiH mo3ybl arieMHIiH bapibik alMakmapbiHa acep ememiH Kypoerni xahaH-
ObiK npobnema 6onbin mabbinadsl. 3epmmeynep kepcemkeHded, Kasipai yaksimma xep 6emiHoeai bapnbik
mornbipakmsiH 20-0aH 40%-ra deliiH mo3sraH, 6y xep 6emiHOeai xarbIKMbIH XapmbiCbiHaH KebiHe Kepi acepiH
mueidyde. 2050 xbinFa Kapal xepdiH 10%-0aH acmambi alimaprbikmat aHmpornoz2eHOik acepdeH 3apdan
wekneldi den Kyminyode.

byn makanaHbiH makcambl — KocmaHal aydaHbiHOarb! «Jly2080e» wapya KoxalbifbiHbIH 6HOIpicmiK
y4ackeciHOe awbik 0epekke3depde bap fblibIMU-maxipubesik He2idadepdi myzaeHOey, COHbIMEH Kamap moribi-
paK xardalibiH manday xoHe Kopekmik 3ammapObliH maparsy KapmoapaMmMmacbiH Kypacmbipy. [Jeepadayus
macesneciH wewy keweHOi macindi xoHe 6aprnbik Myddeni mapanmapOibiH xahaHObIK, YIMMbIK XeHe xepai-
niikmi deHeeli0e kambicyblH manan emedi. MyHOa monbkipakK pecypcmapbiH mypakmel 6ackapy maxipubeciH
eHeizy wewywi pen amkapadbl. byn mexipubenepdi KondaHy monbipakmbiH canacbiH KasrbiHa Kenmipin
KaHa KoUmal, COHbIMeH Kamap alimapribikmal 3KOHOMUKarsbIK XoHe areymemmik nadda anyra MyMKiHOIK
b6epedi, eHiMAinikmi apmmbipy, mbiHalmkKbilumap MeH necmuyudmepeae wWbirbiHOapobl asalimy, XaHa XyMbIC
opbIHOapbIH Kypy, KnuMammabiH e32epyiHe ocandbirbiH a3alimy. Tonbipak pecypcmapbiH cakmay XoeHe Kaii-
rbiHa Keaimipy mypakmsbi 0amyObiH xahaHObIK KyH mapmibiHe 6acbiMObIK 6epyi muic. XarnbikaparbiK KaybiM-
dacmbiKmbIH, ynImmbIK yKimemmepdiH, cpepmepnepdiH, ranbiMO0apObiH XoHe azamMammblK KOFaMHbIH Kyl-
XKieepiH 6ipikmipy apKbiiibl faHa OezgpadayusiHbl MoKmamsblr, Kasipai xoeHe bonawak yprak ywiH morbipak-
mbIH deHcayrbifbIH KamMmamachki3 emyae 6o51adbi.

TytiHOi ce30ep: mornbipakmbiH Oeepadayusichl, a2pouyeHo30ap, Morbipak, IKOI02UsbIK Kayirnci3oik,
maburammab! ymbiMObl naddanaHy.

PROCESSES OF DEGRADATION AND RESTORATION OF AGRICULTURAL LANDS

Nugmanov A.B.*— Candidate of Agricultural Sciences, Associate Professor, Dean of the Faculty of agri-
cultural sciences, Akhmet Baitursynuly Kostanay Regional University NLC, Kostanay, Republic of Kazakhstan.

Yskak A. — Candidate of Agricultural Sciences, Associate Professor of the Department of biology,
ecology and chemistry, Akhmet Baitursynuly Kostanay Regional University NLC, Kostanay, Republic of
Kazakhstan.

Tulkubayeva S.A. — Doctor of Agricultural Sciences, Associate Professor, Academic Secretary, Zarech-
noye agricultural experimental station LLP, Zarechniy village, Republic of Kazakhstan.

Zhamalova D.B. — Candidate of Agricultural Sciences, Assistant Professor of the Department of
agronomy, Akhmet Baitursynuly Kostanay Regional University NLC, Kostanay, Republic of Kazakhstan.

Agricultural land degradation is a major global problem affecting all regions of the world. Research
shows that 20 to 40% of all soils in the world are currently degraded, which has a negative impact on more
than half of the world's population. By 2050, it is expected that no more than 10% of the land will remain largely
unaffected by anthropogenic influence.

The purpose of this article is to review scientific and practical advances available in public sources, as
well as to analyze the state of the soil and create a map of the distribution of nutrients at the production site of
the Lugovoye farm in the Kostanay region. Addressing the problem of degradation requires an integrated
approach and the participation of all stakeholders at the global, national and local levels. The key role in this
context is attributed to the implementation of sustainable soil resource management practices. The use of
these practices allows not only to restore soil quality, but also to obtain significant economic and social benefits
— to increase yields, reduce the cost of fertilizers and pesticides, create new jobs, reduce vulnerability to climate
change. Conservation and restoration of soil resources shall become a priority on the global sustainable
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development agenda. Only joined efforts of the international community, national governments, farmers,
scientists, and civil society can stop degradation and ensure soil health for present and future generations.
Key words: soil degradation, agrocenoses, soil, environmental safety, rational nature management.

BeepeHue. [lerpagaumsa 3emenb npeacraBnsieT cobon ofHy U3 BaxHenwmx rnobanbHbiX npobnem
coBpemMeHHocTu. NocneacTeua aerpagauny 3eMenb HOCAT KOMMMEKCHBIN XapakTep U NPOSBASIIOTCS B 3KOO-
rMYeCcKon, 3IKOHOMUYECKON 1 coumnanbHOW cdepax, OKka3biBas HeraTMBHOE BO3L4ENCTBUE HA COCTOSIHNE OKpY-
XawlLlen cpefbl, NPOAYKTUBHOCTb 3KOJTOTMYECKMX CUCTEM, MPOLOBOSILCTBEHHYO 6€30MacHOCTb N KayecTBO
XU3HK nogen [1, ¢.363; 2, ¢.63; 3, c.17; 4, c.1446].

C TOYKM 3peHnst IKOHOMMUKM, B HACTHOCTU, B KOHTEKCTE CENbCKOro X035IMCTBa, Aerpajauus noys pac-
CMaTpuBaeTCs, B NepBYI0 o4epenb, Kak CHDKEHNe cnocobHOCTM NoYBbl 0becneynBaTb MPON3BOACTBA ypoXKas
CENbCKOXO3ANCTBEHHbLIX KynbTyp [5, ¢.363]. OCHOBHOW akUeHT 34ecb Aenaetcd Ha noTepu MOYBEHHOrO
nnogopoans.

C 3Konornyeckom ToYKM 3peHUs aerpagauns novys MoxeT ObiTb KOHLENTYanM3mMpoBaHa Yepes CHuKe-
HMe cnocobHOCTM Buocepsbl UM oTAENbHbBIX 3KOCMCTEM HOpMarnbHO yHKLMOHMpoBaTk. [loyBa paccmaTpu-
BaeTCH KakK Knio4eBon GuocdepHbii KOMMOHEHT, CBA3aHHbIN C MHOXECTBOM (PYHKLUWA, BAXKHENLLIMMM U3 KOTO-
pbIX ABMNSATCA: perynsaums LUKNoB 3N1IEMEHTOB NUTaHUS, perynmpoBaHne XMMMYeCcKoro coctaBa atmocgepsbl
n rugpocdepbl, akKyMynsiLmMa OpraHM4eckoro BeLlecTBa, perynmposaHme 6nocgepHbix npoueccos, obecne-
YeHue CyLLecTBOBaHMSA XM3HU Ha 3emne B uenom [6, ¢.260]. 3gecb npouecckl gerpagaumm pesynbTUpyrTcs
B NnoTtepe NOYBEHHOro GuopasHoobpasns, HapyLeHUM SKOCUCTEMHbIX MPOLECCOB (B TOM YMCIE N3MEHEHMUM
LUKIOB yrrepoaa, a3oTa U Apyrnx afIEMEHTOB), YCUIEHUN BbIOPOCOB MapHMKOBLIX Fa30B B CBA3U CO CHUXKe-
HMeM cnocoBHOCTM NOYBLI MOrMOoLWaTh yriepos.

"oBopsi 06 aHTponoreHHbIX hakTopax Aerpagauum, OTMETUM, YTO Ha pPa3fIUYHbIX YPOBHSAX OpraHv3aumnm
obulecTBa 4eNCTBYIOT CBOM (haKTOpbl, KOTOpble HEOBXOAUMO YUUTBIBATL NPU UCCNedoBaHWUM Npobnem agerpa-
Aaunm n 060CHOBaHUU NPUPOAOOXPAHHON NMOSTUTUKN.

Ha nokanbHOM ypOBHE, Ui YPOBHE MHAMBUAYATbHbIX XO3AMCTB, OCHOBHbLIM ApariBepoM Aerpagaunm
NnoyB SABMSIETCS HepauuoHanbHOE 3eMrenornb3oBaHme. Tak, MOHOKYNbTypHOE 3emMneaenve, oTkas oT CEBO-
000poTOB, Ype3MepHoe NMPUMEHEHUEe NecTUUUAOB, HEOOCTAaTOK BHECEHUST yOOOpPEeHUn BeOYT K UCTOLLEHUIO
NMouYBbl, CHUXEHWIO ee NNoAopOANS; HEKOHTPOMNMPYEMBIA BbiNAc CKOTa NPUBOAMUT K YHUUTOXEHUIO pacTUTENb-
HOro MNOKPOBA, YNNOTHEHMIO NOYBbLI, CHUXXEHWUIO ee BOAOMPOHULAEMOCTU U YCUMEHMWIO 3p03umn U T.4. [7, €.142;
8, c.141].

Takke 4pesBblMaHO BaXkHbIMW NoOKanbHbIMU d)akTopamun Aerpajauum ssnawTca obesneceHne u
YHUUYTOXEHNE pacTUTENbHOro NOKPOBA, HENpaBunbLHOE OpOoLUEHNE, 3arpsi3HeHNe (B TOM YnCne NPOMbILLSIEH-
HbIMW OTXO4amu, necTuungamu, TSHKENbIMU MeTannaMmu, paguoHyknuaamu).

OTaenbHoOM NpobnemMon fokansHOro YpoBHS SIBNSIETCA HEAOCTATOK 3HAHWUIA Y XO3SNCTBYHOLLNX CyObek-
TOB: OTCYTCTBME A0CTyna K MHopmMaLMm 0 COBPEMEHHbLIX METOAAX YCTONYNBOro 3€MIenonb30BaHus, a Takke
HW3KWUI YPOBEHb 3KOMOrMYeCcKom rpaMoOTHOCTMU.

Ha rmobanbHoM ypoBHe ferpajaums noyB ycyrybnseTcst npoueccamv nHaycrpuanusaumm, ypbaHmnsa-
uum [9, ¢.154] n rnobanunsaumm [10, c.105].

OTmMeTVM, 4YTO MPUPOAHbLIE U aHTPOMOreHHble hakTopbl CMbIKATCA B KOHTEKCTE nNpobnemsl rnobans-
HOro KNMMaTU4eckoro nameHeHusi. [nobanbHoe noTennieHve, CTUMYNUPYEMOE XO3AWCTBEHHOW AesTenb-
HOCTbIO YenoBeka, NPUBOAMUT K YBENNYEHUIO YACTOTbl U MHTEHCUBHOCTU SKCTPEMarbHbIX MNOrOAHbIX SBNEHNI
(3acyxu, HaBogHEHNS), KOTOpblE YCYrybnsawT MHOrMe AerpagauuoHHbIie MpoLecChl, B TOM YNUCIe 3pO3nto U
onyctelHuBaHue [11, ¢.896]. bonee TOro, MMEHHO KNUMAT N €ro U3MEHEHUSA SABMAKTCA TeM (PaKTOpoM,
KOTOpbIN onpeaensieT HanbonbLUY YyBCTBUTENBHOCTL 3eMenb k Aerpagauum [12, ¢.103689; 13, ¢.1593].

Llenb paboTbl — MHBEHTApPM3aLUA UMEIOLLErOCs B OTKPbITbIX MCTOYHMKAX HAY4YHOrO M NPaKTUYECKOro
3agjena, a TakKe aHanmu3 COCTOSIHMA MOYBbI M COCTaBMEHME KapTorpamMmbl pacnpeneneHnsi SfemMeHToB
NUTaHNs Ha Npomn3BoacTBeHHOM yyacTke KX «JlyroBoe» KocTaHalickoro panoHa.

MaTtepuanbl 1 metoabl. CylleCcTBYeT HECKOMbKO MPUHLMMNMAaNbHbIX METOAOB OUeHKW Aerpagauuuv
3emenb, B TOM YnCne NPMMEHAEMbIX AMsi CENbCKOX03ANCTBEHHBIX TeppuTopuii. Tak, Hambonee pacnpocTtpa-
HEHHbIMU ABMSOTCS: 3aKMOYEHNs1 KCNepToB, ONPOC 3eMrenorib3oBaTernen, nonesble UccnegoBaHUs N MOHK-
TOPWHI, MaTeMaTUyeckoe MoaenmpoBaHue, OLueHKU U3MEHEHUIN NPOAYKTUBHOCTU N ANCTAHLMOHHOE 30HANPO-
BaHue. Bce oHM MoryT ObiTb C onpegeneHHon Aonen yCrnoBHOCTU noapasaeneHbl Ha 2 6noka — nonesbie u
OCHOBaHHbIe Ha npumeHeHun MM C-TeXHONOMNN; SKCNEPTHbIE OLEHKN M OLLEHKM Ha OCHOBAHWM OMPOCOB Crie-
AyeT paccMmaTtpuBaTb Kak BCOMOraTernbHble K AaHHbIM 6nokam [14, ¢.17].

[MoneBble MeTOAbI OCHOBBLIBAOTCS HA HAaTYPHOM OMNpeAeneHnn AnarHoCTUYECKUX NokasaTenen, xapak-
Tepusyrwmux duanveckme, OMonorMyeckne n XMMMYeckne CBOWMCTBA MOYBBLI, M MpegnonaratT CpaBHEHME
nocrnegHuX BO BPEMEHHOM AMHAMMKE UINN C PErMOHanbHbIMU NMOYBEHHBIMU 3TarIOHAMM.

CpaBHeHUss C NOYBEHHBIMW 3TanoHamMu npegnoraralT NpeaBapuTenbHy0 pas3paboTky TakoBbIX ANs
pasnu4YHbIX PErMOHOB M MOYBEHHbIX pa3HOCTEN. [TpMMepoM 34eCb MOXKET CNYXUTb TPYA COTPYAHUKOB NOYBEH-
Horo nHctuTyTa um B.B. Jokyyaesa [15, ¢.274]. 3HaunTenbHOM NpobGneMon MOXET CTaTb TO 0OCTOATENLCTBO,

134



AYblJ1 WAPYALWBUIbIFbI FbJIbIMOAPDI CEJIbCKOXO3ANWCTBEHHbIE HAYKU

YTO [AaHHble 3TarnoHbl pas3paboTaHbl He AN BCEX PErMoHOB U MOYB, a Takke BeCbMa AWCKYCCUOHHBIMU
OCTaloTCs caMm NoAxoabl K Ux paspaboTke.

M3yyeHue pgerpajaumm Ha OCHOBE BpPEMEHHOW [MHAMMUKU MOYBEHHLIX MOKasaTenew npegnonaraet
CpaBHeHWe BblgeneHHoro Habopa NoOYBEHHbIX CBOWCTB M3yvaeMblX MOYBEHHbIX pa3HOCTen 3a 2 unun Gonee
BPEMEHHbIX OTpe3ka, HanpuMep 3a HEeCKONbKO TypoB nonesoro obcnenoBaHus noys. Ecnv udyyaemble
NMOYBEHHbIE CBOMCTBA AEMOHCTPUPYIOT CHUXEHME B KOHEYHOM nepuoae UCCrnefoBaHus, TO MOXHO rOBOPUTb
O Hanuuum gerpagaumn.

[ns cenbCKOX03AWCTBEHHbIX 3eMeSb Yalle BCero UCMorb3yrTCsa Takme nokasatenu gerpagauun, Kak
YMEHbLLEHNE coaepaHnst u3. rMuHbl, yBENMYEeHne paBHOBECHOW NIIOTHOCTU Anax, koadruneHT unbTpa-
LW, KAMEHUCTOCTb, YMEHbLLIEHNE MOLLHOCTM NOYBEHHOro npodunsa (A+B), ymeHbLLeHMEe 3anacoB rymyca B
npodune no4ysbl (A+B), ymMeHblLUEHME coaepXaHnst MukpoanemeHnToB (Mn, Co, Mo, B, Cu, Fe), ymeHblueHne
copepXaHus NoABUKHOro docdopa v Kanusi, yMeHbLLEHNE CTENEHN KUCNIOTHOCTH, NOTEPY MOYBEHHON Macchl,
yBEnMYeHne nnoLlaan 3poaupoBaHHbIX NOYB M 3a00MNOYEHHbIX NOYB, pacyNeHEeHHOCTb TEPPUTOPUN oBpara-
MM, CKOPOCTb pOCTa nroLagn gerpagupoBaHHbIX NacTouLL.

[na kaxgoro n3 guarHoCTUYEeCKUX nokasartenen gerpagaumm MOXHO BbIMUCIWTL CTEMNEHb €ro Bbipa-
XXEHHOCTW, UK cTeneHb aerpagaumun. lNocnegHas xapakrtepuadyetcs 5 yposHsamu: 0 — HegerpagnpoBaHHbIe
noyBbl (HeHapylweHHble); 1 — cnabogerpagnpoBaHHble MNOYBbI; 2 — cpedHederpagupoBaHHbIE MOYBbI;
3 — cunbHOoAerpagMpoBaHHbIe MOYBbI; 4 — OYEHb CUITbHOAErpaanpOBaHHbIe (paspyLUEHHbIE) NOYBbI, B TOM
yncne C MOMHbIM YHUYTOXEHMEM MoYBeHHOro nokposa. OueHka cTeneHW gderpagauuy Npov3BOAUTCS C
NCnonb3oBaHWEM crneuunanbHbix Tabnuy [16, c.32].

[ns kaxgoro gaHHOro crny4vas BblIOMpaeTcsa CBOW NepeyeHb 3Ha4YMMbIX QUAarHOCTUYECKUX NoKasaTenen,
OTHOCUTENBHO KOTOPOro ocyllecTensieTcss cbop noneBon MHPOpMaLmm, Ha OCHOBaHWU KOTOPOW CTPOSITCSH
KapTorpammbl Aerpagaumm no Kaxxgomy uarHoCTUYeCKoMy nokasaTento.

OpHako gaxe npu NCMonb30BaHMU OrpaHMYeHHOro Habopa nokasartenen, MeTon NATUYPOBHEBOW OLIEH-
K/ cTeneHun gerpagaumm TpebyeT 3HauMTeNbHbIX TpyAo3aTpaT ANs OonpefeneHns BeNMUYUHbBI KaXaoro rnoka-
3aTensa B pasnuyHbiX arponaHgwadptax [16, ¢.32]. B uenom Tako noaxog MoOXeT ObiTb NMPUMEHEH Anis
OTHOCUTENbHO HEDOMBLUNX TEPPUTOPUIA.

[na macwrtabHon oueHkn gerpagaumm Ha rnobanbHOM, HauWMOHANbHOM UMM PEernoHarnbHOM YpPOBHE
ncnonb3ytotcsa npemmyectseHHo MMC-meToabl nccnepgoBanus [17, ¢.75], KOTopble MOryT ObITb AOMOSTHEHDI
3KCMNEPTHbLIMU OLeHKaMM, 6asMpyOLLMMNUCS Ha NONEBLIX U3MEPEHUSsIX, HABNIOAEHUAX, MHEHUSIX 3eMIenorb-
3oBartenen N MoaenupoBaHuK.

[nsa onpegeneHns cocTosHUA NOYBbl Ha ydacTke KX «JlyroBoe» 6binm oTobpaHbl nouBeHHbIE 06pasLbl
Ha cofepXxaHue HUTpPaTHOro a3oTa, NOABUXKHOro dhocchopa, 06MEHHOro Kanusi, cepbl U Ha coaepXaHue rymyca
B crioe nousbl 0-20 cMm. OT60pbl NOYBEHHbIX 06pa3LOB ObiNM NPoBEeAEHbI C MOMOLLBID MOBUNLHOrO Npobo-
oTbopHuka. Takxke B cepBuce Qoldau.kz 6bina cosgaHa ceTka, rae pas3dbuTbl HA y4acTKM B KOHTYpax nonem.

PucyHok 1 — OT60p no4BbI

Pe3ynbTathbl  o6cyxaeHue. PeweHnsa npobnemsl gerpagauum noYs JOMKHbI ObiTb KOMMNNEKCHLIMW U
peann3oBbIBaTbCH Ha BCEX YPOBHSAX opraHusaummn obLecTsa.

Ha rnobanbHoM ypoBHe Heob6XxoouMo MeXxAyHapodHOe COTPYyAHMYEeCcTBO B 06factu oxpaHbl OKpy-
Xawllen cpefpbl, BHeAPEHNe NPUHLMINOB YCTONYMBOro NoTpebneHus u nNpou3BOACTBa, a Tawke 6opbba ¢
N3MEHEeHneM KnumarTa.

Ha HauuoHanbHOM ypoBHe TpebyeTcsi COBEPLUEHCTBOBaHNE 3akoHO4aTeNbCTBa B cdhepe 3emrienornb-
30BaHUA 1 OXpaHbl OKpYXatoLLel cpeabl, YCUNeHne KOHTPOns 3a COOMIOAEHNEM IKONOrMYECKMX HOPM, a Takke
CTUMYNMPOBaHNE Pa3BUTUS SKOJTOTMYECKM YUCTLIX TEXHOMOMI B CEJNTIbCKOM XO3SNCTBE.

Ha nokanbHOM ypoBHe He06X0OUMO BO3OENCTBOBaTL Ha KaXabl AaHHbIV TUN Aerpagauun (NpUMeHu-
TENbHO K CENbCKOXO3ANCTBEHHBIM 3eMIIIM), BHEAPATb MPaKTVKU YCTOMYMBOro 3emnegenus (cesoobopor,
opraHu4yeckoe 3emMrnegenune, NpsiMon noces u npodyee [18, ¢.962]), noBbIWaTb YPOBEHb 3KOSIOMMYECKON rpamoT-
HOCTU dhepMepoB Yepes obpasoBaTerbHble NMPOrpaMmmbl U KOHCYMbTaUMOHHbIE ycryrn (Tabnuua 1).
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CornacHo [faHHbIM MpPOBEAEHHbIX UccriefoBaHWin Ha nonsix KX «JlyroBoe» mo arpoxvuMuyeckum
nokasatensm, 33% nonei UMenu HKU3Kyto cTeneHb obecnevyeHHocTn P20s 1 aGconioTHO BCe y4acTKu MMenu

Huskoe copepxxaHme N-NO3z, 4To nokasaHo B Tabnuue 1.

Tabnuya 1 — Arpoxnmmndeckue nokasatenu B cnoe no4sbl 0-20 cm

Mone | 14704 | 11704- | 11704- | 11704- | 11704- | 11704- | 11704- | 11704
1-1 2-1 3-1 4-1 1-2 2-2 3-2 4-2
AnemeHTbI
8.5 4.8 76 52 48 5.4 52 55
N-NO3 O4YeHb
HN3Kasd HU3KadA HU3KadA HN3Kasa HU3KadA HU3KadA HU3KadA
HN3Kasd
68 63 17 22 29 17 21 50
P205 cpeaHaqa cpeaHaqa O4eHb HU3KadA HN3Kasa O4eHb HU3KadA cpeaHaa
p A p A HU3KadA HU3KadA p A
298 300 226 262 218 254 370 278
KZO OYeHb OYeHb OYeHb OYeHb OYeHb OYeHb OYeHb OYeHb
BbICOKaA BbICOKadA BbICOKaA BbICOKaA BbICOKadA BbICOKaA BbICOKadA BbICOKadA
oH 8.14 7.95 735 7.12 755 8.07 7.10 7.25
25 28 21 18 28 14
3.4 9.7
S OYeHb OYeHb O4YeHb OYeHb O4YeHb O4YeHb
HU3KaA BbICOKadA
HWU3KasA HWU3KasA HU3KaA HWU3KasA HU3KaA HU3KaA
o 2.44 346 266 263 3.75 2.26 288 255
y y » /0 HWU3KasA HWU3KasA HU3KaA HU3KaA HWU3KasA HU3KaA HU3KaA HU3KaA

Takke 6binu

COCTaBJi€Hbl KapTorpamMmmbl No CoAepXaHUK 3NeMeHTOB MUTaHuA Ha Yy4dacTkax KX

«JlyroBoe». Ha pucyHke 2 BugHa obGecneyvyeHHOCTb Mornen noaBMKHbIM (POCOpPOM, Kannem, HUTpaTHbIM

a30TOM, CEpPoOn N ryMyCOM.

Kaprorpamma CoaepKanWa HUTPATHOrD a3oTa

Mone N:LCS2021-6229-01-11704

A

1 000 2 000 m

meTonom mr e

WHTBaTHOrO a30Ta

NOY - HOMEP 3NEMEHTAPHOTO YuacTKa

A

KaprorpamMma CoAEpXaHMA OGMEHHOTO Kaaua
None NeLCS$S2021-6229-01-11704

1000

16 COREPMANNIO OOM PHHOrD KaNHA RO MOTOAY HNpUKOBA, M/ K
NOY - MOMED BNEMENTAPHOID YHaCcTIa
- 1% [ISCEERTEAE

3 - ENEIEEIS

TINLE
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KaprorpaMma COAEPKaHWA NOABMKHOIO QOCPHOpa
None NeLCS2021-6229-01-11704

A

0 1000 2000w
1

AEPMANMIS ORSNRNOTD GOCHORa R0 MeTOLY HepRNOs, Wil 8T

NOY - HOMED 3nEMEHTaPHOD yHacTka

e

Kaprorpamma pH nousewnoi cpeas:

None NaLCS2021-6229-01-11704 o

A

2000
]

NOY - HOMEP 3NEMENTAPHOTD YLaCTKA
X~

8 90 GTeneHn RUGROTHOGTH
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Kaprorpamma COAEpXaHus MOAEBHXHOR Cephl
None NeLCS2021-6229-01-11704

N

A

2 000 3
]

o cep, me ki NOY - 1oMEp aneHeNTapHOrD yuacTIa
i ISCEEEEAE]

Kaprorpamma cogepxanus rymyca

i
Mone NsLCS2021-6229-01-11704 N

A

1000 2000 M
!

NOY - HOMED INEMEHTADHOMD YHACTKA
XK = EHEMEITS MECEEETE

PUC}/HOK 2— KapTOFpaMMbI no o6ecnevyeHHOCTN aNeMeHTaMmn NUTaHus

lMpMeHeHne OTMEYEHHbIX NPAKTUK YCTOMYMBOIO 3eMIENOfb30BaHNS MOXET ObiTb 3EKTMBHBIM HE

TOMNbKO B KOHTEKCTe 6opbObl, COGCTBEHHO, C Aerpagauuein NoysBbl, HO U B KOHTEKCTE MUHUMMU3ALUUN U
NpeofoneHnst HeraTUBHBIX coLManbHO-9KOHOMMYECKNX adhdpeKToB aerpagaLmu.

Tak, MacwtabHoe nccrnegosanue 2006 r. [19, ¢.1056], oxBaTmBLIee 286 NpOeKTOB B 57 pa3BuBatoLnX-

cA cTpaHax Ha nnowaan 37 MiH ra n 12,6 MiH pepmMepcKkmnx X03sMCTB, Nokasano, YTo NpUMeHeHne MeToL0B
YCTONYMBOrO 3eMIienonb30BaHnsl, B TOM 4YMCfe MeTOOOB YCTOMYMBOrO YMpaBfieHUs noyYBamu, MpUBENO K
YBEMUYEHNIO YPOXANHOCTU arpokynbTyp B cpeaHem Ha 79%.

Tabnuya 2 — Npynnbl NpoLeccoB Aerpagaumy no4vB MNpu CernbCKOXO3ANCTBEHHOM MCMOMb30BaHUM U

Mepbl NPEOAONEHNS NN MUHUMM3ALMKU AerpagaunoHHoro addekTa

Ne Mpoueccol gerpagaunn OdbdhekT gerpagaunn Cnocob npeogonexHns nnu
n/n MUHUManu3auumn agdekra
Xumunyeckas gerpagaums

1 MpeobnagaHune pasnoxeHns Oerymucukaums BHeceHune HaBo3a, NCnonb3oBaHme

rymyca Hag ero peCUHTe30M pacTUTENbHbLIX OCTATKOB, YMEHbLUEHNE
00NV NponaLllHbIX, TPaebl, WaasLne
06paboTKM NoYBLI

2 MpeobnagaHue notepb a3ota | [JeHuUTpudunkaums. B pononHeHune k N21 BHECEHME a30THbIX
BO34YLUHbIM MyTEM U Ha BbimbiBaHne N-NO3 ynobpenun no gecdouunty N B cnoe 0-60
nUTaHWe pacTeHUn Hag ero CM, yBenuyeHue noceBoB 6060BbIX
Brnonorm4eckum HakonmneHnem (ntouepHbl 1 ap.)

3 Motepwn pocdopa Ha Hedocdarmnsauus B nononHeHune k Ne1 BHeceHue
nutaHve pacteHun 6es ero dochopHbIX yaobpeHun no aeuumty
KOMMNEHCALUNOHHOIO BHECEHUS P B cnoe 0-60 cm

4 MoTepn kKanusa Ha NUTaHue HenoTawmnsauyus B nononHeHune k Ne1 BHeceHue kanue-
pacTeHuin 6e3 koMneHcaLoH- BbIX yaobpeHuin noa TpeboBaTenbHbIe K
HOro BHECEHUS HUM KyTnbTypbl.

B ocHoBHOM MCNoNb3oBaHME NOYBEH-
HbIX PE3epBOB

5 BbIHOC oTAenbHbIX dhopm NogkucneHne nouys, dursmonornyeckm werno4vHble yaobpe-
KanbLms, pocT rmgponuTu- JekanbuuHaums HUS1, U3BECTKOBAHWE UM BHECEHUE
YeCKOMN KUCNOTHOCTM, OTX0J0B CaxapHOW NPOMbILLIIEHHOCTH
CHWXeHMe BENU4YMHbI pH

6 HepocTtaTtok B no4Be HEKOTO- | MuKpoanemeHTHas OpraHu4yeckne yoobpeHus, BHECEHME
pbIX MUKPO3JIEMEHTOB M0aa, HegoCTaTOYHOCTb MUKpOyOo6peHui
dTopa, UMHKa

7 MoBbILLIEHHbIN BbIHOC CONEN BbIHOC XUM. 3anemeHToB | CHMXEHME CKITOHOBOrO CTOKa U 3p03MKn
NOBEPXHOCTHbLIM U PEYHbIM 3a npegensl B peyHbIx bacceriHax, HegonyLeHne
CTOKOM naHgwadTa CMbIBa yA0BpEHMI CO CTOKOM
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8 3aconeHwue noys npu ucnonb- | BropnyHoe 3aconeHne 3anpeT 4ns opoLleHnss HEKOHOMLMNOH-
30BaHUM Ansi Nofnvea MUHeEpa- | No4B HbIX BOZ, NPOMbIBKa NPECHON BOAON,
N30BaHHbIX BOS OpeHax, NonvB OoXAeBaHWeM, nocaaka

NEeCHON pacTUTENbHOCTU BAOSb
KaHanos

9 OconoHueBaHue nNoys npu dopmnpoBaHmne 'MncoBaHue
nonvBe HEKOHAMLNOHHBLIMU COMOHLIOBOIO
BOAaMM rOpM30HTa.

10 | HakonneHne XxMMmmn4eckmnx Xumunyeckoe Cneumnduyeckne Mepbl 4nst Kaxgoro
BELLECTB B MOYBax B pe3yfb- | 3arpsi3HeHue no4ys TMNa XMM. 3arpsi3HeHus
TaTe X03ANCTBEHHON
gesitenbHocTv (NecTuumapl,

MWH. yaobpeHusi, HeddTb 1
HedpTenpoayKThl, MPOY.)
11 | 3arpsisHeHue noys PagvoHyknuaHoe CneL. MOHUTOPWHT, CHATME NrlacTa,
paanoHyKnuaamm 3arpsasHeHune, adekThbl, | Bcnallka ¢ 060poToM nnacrta u npoyee
CBsI3aHHbIE C
n3ny4yeHNem
dusunyeckasn gerpagauus

12 | PaspyLueHue 3epHUCTOM ObeccTpyKkTypuBaHue, O6paboTka NoYBblI B COCTOSAHUK
CTPYKTYpPbI NP NIIOXOMN aesarperauus CMenocTu, NoceBbl MHOTONETHUX TPaB,
06paboTKe NoYyBkbI nonumeps!

13 | NepeynnoTHeHWe NO4YBbLI 4O YMeHbLUeHne HeponyweHue ana o6paboTkm noysbl
0,5 m, cokpalLeHne NopoBOro | MOPO3HOCTU TSPKENbIX KONECHbIX TPAKTOPOB
NPOCTpaHCTBa M hunbTpaLmm (npodbunakTtumka), rmybokoe pbixrneHue
BOAbI NoYBbI

14 | B pononHeHue k Ne10-11 6ec- | CMblkaHue ¢ 3s06neBas Bcnawlka, Hernybokas
Nosie3HbIN NOBEPXHOCTHbLIN aTtMocdepHOom 3acyxon 06paboTka NouBbI, JIECOKYCTapHUKOBas
CTOK 1 hmnsmnyeckoe 3awura
ucnapeHve Bogbl

15 | OrpybneHune CTpyKTypbl YXygueHue CTpoeHus CobntogeHne HopmaTnBoB 06paboTku,
noysbl (rnbibbl) M3-3a NMaxoTHOro crnos 1cnosnb30BaHNe agekBaTHbIX Opyani
HapyLUeHWs NpaBusl U CPOKOB TAMM 1 BCNALLKM
ee 06paboTkn

16 | MNceBpocnuUTM3aUuns HUXKHEN MNceBnocnutunsaumoHHoe | B pononHeHne k NeNe 1,14,15,16
4YacTW NaxoTHOrO Cros Npu YMNOTHEHME, cneunanbsHble npuembl 06paboTku
BbICBOOOXAEHUN Jerpagaumsi naxoTHOro | MaxoTHOrO Crosl, CeXeHue 3a ero
MUWHeparbHbIX KONoMaoB M3- | cros COCTOSIHVEM
3a gerymmcumkaumm

17 | N36bITOYHOE yBNaXXHEHNe O6pasoBaHne moyapoB | OcylieHMe MeTonoM ApeHaxa u copoca
npu nogbeme YI'B nnu mx o4aroB U30bITOYHOrO n30bITKa BOAbl
BbIKMMHUBAHUSA Ha CKIOHAaX, YBIaXKHEHMWS
WHOrfa conpoBOXAaemoe
OCOJIOHLIEBAHVEM

18 | 'MapoMexaHN4Yeckuin CMbIB Cnaboapo3noHHas O6paboTka nonepek CknoHa, NpocTble
NOMOBWHbI ropu3oHTa A Jerpagaums NnoYBO3aLLMTHbLIE MPUEMBI

19 | 'MapomexaHnyeckuin CMbIB CpenHeapo3noHHas B nononHeHwne k Ne18 orpaHuyeHue
BCero ropusoHTa Amnyactu B | gerpagaums [0nM NponawuHbIX KynbTyp,

duToMenmopaums

20 | M'mopomexaHMyecknii CMbIB CunbHO3pO3MOHHasA WcknoueHne nponaluHbIX KynbTyp,
ropm3oHTa A 1 NONOBUHBbI aerpagaums 3emsieBaHne MECTHbIMWU MenopaHTamm
ropusoHTa B

21 | CunbHoe pa3sutue nuHenHon | OBpaxHas gerpagjaums | KopeHHble Mmenvopauuun: nonHas
3po3uu, obpasoBaHue NMOYBEHHOrO NOKPOBA, 3acblinka unu BbINonaXxweBaHWe OBparos,
CKITOHOBbIX OBparoB ycnoxHeHue CII1 3emMJIeBaHNe MECTHbIMWN MenvMopaHTamm

22 | BepTukanbHas Typbauus un OnonsHeBas CnoxHble rmgpoTexXHUYeckme
rOpM30oHTanbHOE Jerpagaums nous, Menuopauuu ¢ NocrneayLwmum
nepemeLlleHne nog BANsSHNUEM | XaoTu3aums MOYBEHHOIO | 3eMrieBaHMeM
Onon3Hemn npoguns
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23 | PasBeBaHue, gednsauua noys | CokpalleHne mowiHoct | Menkas (nnockopesHas) o6paboTka
noj BO3AeNCTBMEM BETPOB noyB M3-3a ee cayBaHusa | nouys, uTo3alLmTa
B©onbLUOK CKOpPOCTH

Buonornyeckas gerpagauus

24 | MNonHoe nnmn YacTuyHoe Oedonnauns HeponyuieHne nspexeHHOCTM NOCEBOB,
ororieHue noysbl OT OrosfieHunst NoYBbI
pacTUTENbLHOCTU

25 | UctpebneHne 3emnepoes [eBepTebpauus, OneMeHTbl NePENOXXHON CUCTEMBbI,
(rpbI3yHOB), COKpalleHue neseptebpaTHas TEpPNUMOE OTHOLLEHMNE K 3eMMeposim
06pa3oBaHMs KPOTOBWH gerpagaums

26 | YrHeTeHue u nogaerieHne CHMXeHne akTUBHOCTU BbinonHeHne cnocobos NeNe 1,14,16,
Me30cpayHbl, yMeHbLLEHME ee | Me30chayHbI WHOr4a MHTPOOYKUMS YepBen
YNCNEHHOCTU 1 BUOOBOTO
pa3Hoobpasus

27 | NopaBrneHue OeaTenbHOCTU YMeHbLUeHne BbinonHeHne cnocobos NeNe 1,14,16,
MUWKPOOPraHU3moB, CHXKEHNE | aKTMBHOCTM WHOrAa UHTPOOYKUMS NMOME3HbIX
MX BMAOBOro pasHoobpasus MUKPOOPraHn3MoB MUWKPOOPraH1u3moB

28 | BapaxeHue nousbl outonaTo- | lNoyBoyTomneHue, HeponylieHne MOHOKYNbTYpbI
reHHbIMY MUKpOOpraHnamamm | putoTokcudeckas pacTeHuin, YyBCTBUTENbHbIX K TOKCUKO3Y
1 BeLlecTBamm Jerpagauus

KomnnekcHasa gerpagaums

29 | TpaHcdopmauums WppuraumoHHo-muHepa- | BbiBog M3 akKTUBHOMO MNOMMBHOIO
MUHeparnormyeckoro coctaBa, | noruyeckas pexuma, pa3paboTka HOBbIX NOAXOA0B K
BbIHOC rymyca, orneeHue, Jerpagauus, NCNONb30BaHUIO 1 Menuopauum noys
OCOMOHLEBaHME npu yXydLleHne MuHeparno-
opoLlEHUM TMYEeCcKoro cocTasa,
HEKOHAWLMOHHBIMW BOAAMM dopmMmnpoBaHme HOBOro
OoMbLWMMN HOPMaMMU yLepOHOoro Tuna no4s

30 | N3-3a HEpaBHOMEpPHOIO BHyTpunonbHas gerpa- PernameHtauns BHeceHUs ygobpeHui
BHECeHus1 yaobpeHuii nocne Aauus nnogopoaus, Mo pac4eTy ux cogepaHusi B
obpaboTkm none necTponosbe OTAENbHbBIX YacTsX Mons,
npuobpeTaeT NecTpoTy NpeLmn3noHHoe 3emnegenue
nn1ogopoaus 1 ypoxxamnHocTu

31 | YcnoxHeHue crioxeHus "eorpachuyeckas, "lomMoreHm3auus NoYBEHHOro NOKPOBaA,
NnoYBeHHOro npodpuns nog NpOCTpaHCTBEHHasi 3emMreBaHue CMbITbIX MOYB, 3acbinka
BNUAHWEM HEPABHOMEPHOrO aerpagauus OBparoB, KOHcCoNuaauusa 3emenbs
pasBUTMSA MHOTMX BUOOB
Jerpagauum

32 | Oerpagauna semenb B OnycTblHMBaHWE Bbicagka TpaB 1 oepeBbeB,
apvaHbIX, NonyapuaHbIX U YMEHbLLUEHWNE Harpy3ku Ha nactbuwa,
3acyLnmBbix obnacTax MenuopaTuBHbIe paboThbl N OPOLLEHNEM,
3eMHOro Lapa, coyeTatoLlas npou.
HECKOJTbKO TUMOB
Jerpagauuu, Bbl3BaHHasi
coyeTaHNeM XO35AMCTBEHHON
[edaTenbHOCTU YernoBeka u
NPUPOAHO-KNMMaTUYECKNX
dakTopoB

33 | CHuxeHune KoHTpnpoaykTuBHas Skonorusauusa semnenenuvs Ha
BronpoayKTUBHOCTY U Jerpagauus, cunsHoe naHawadTHOM nnn reobmuoLeHoTu-
BoHuTEeTa NOYB, YPOXKAMHOCTU | CHMKEHUE NNoJopoansa | YeCKOW OCHOB, YKpynHeHue obpaba-
CENbCKOXO3ANCTBEHHbIX Kyfb- | MOYB 1 UX 3aLLUMUTHOIO TbiBaeMbIx NnoLiaaen
TYP U NypUcrKaLnMoHHON OencTBus Ha 3400poBbe
PYHKLMM NOYB YernoBeKa U XMBOTHbIX

Kpome noBbilEHNs] MPOAYKTMBHOCTW, YCTOMYMBLIE MNPAKTUKU Takke ganu psg AOMOSHUTENbHbIX
npevmMyLlecTB. APPEKTMBHOCTb UCMONb30BaHNA BOAbLI MOBbICUIIACh Kak B 6orapHOM, Tak U B OpOLLAEMOM
3emnegenuu. lNoteHumanbHasa cekBecTpauus yrrepona B noyse coctaBuna B cpegHem 0,35 1 C/ra B roa. B
77% NpPOEKTOB NCMONb30BaHMEe NecTMUUO0B COKpaTuUnoch Ha 71% npu 0gHOBPEMEHHOM POCTE YPOXKaANHOCTM
Ha 42% [19, c.1056].
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YCcTon4YmnBbIE NPAKTUKM MOTYT COKPaTUTb pacxodbl Ha XMMU4eckue yaobpeHus n nectmumibl, a Takke
YMEeHbLUNTb 06LLMe 3aTpaThl Ha BeAeHUe CeNbCKOX03AUCTBEHHON AeATENbHOCTMU.

Takxe 3gopoBasi nousa cnocobHa bonee apHeKTMBHO NPeJOCTaBNATbL YNOMSHYTbIE BblLLE 3KOCUCTEM-
Hble YCMyrn Kak Ang YenoBeka, Tak 1 Ans okpyxatowlen cpeapl B uenom. OcobeHHoe BHMMaHWe 34eck crieqyeT
yoenuTb ToMy dakTy, YTO NPaKTUKN YCTONYMBOTO YNpaBneHns NoYBEeHHbIMW pecypcamMun NO3BONSAT NONYyYnTb
3KOHOMUYECKUNE BbIroabl OT AENOHUPOBaHMSA yriepoaa B 300poBbix noyvsax [20, ¢.108].

B rnobanbHom macwTabe OCHOBHbIMM (hakTOpamu Jerpagaumm CenbCKOXO3SINCTBEHHbIX 3eMenb
ABMSIOTCA 3aCyLUNIMBOCTb M NOTEPS PacTUTENbHOCTU, @ Hanbonee pacnpocTpaHeHHbIMU TUNamMu gerpagauum
— OMyCTbIHUBAHWE, 3PO3MS MOYB, 3aCONIEHNE, MOTEPST OPraHNYeCcKoro BellecTa. OTW NPoLECChl NPUBOAAT K
CHWXKEHMWIO NM0A0POaNS MOYB, COKPALLEHWMIO NMPOAYKTUBHOCTU arpo3KOCUCTEM M YXyALWEHWIO CNOCOBHOCTM
MOYB BbIMOMHATE CBOW 3KOJTOTMYECKUE PYHKLUN.

3akntoyeHue. PeweHne npobnembl gerpagauum TpebyeT KOMMIIEKCHOro MoAxoda M yyacTusi BCex
3aMHTEPECOBaHHbIX CTOPOH Ha rnobanbHOM, HaLMOHaNbHOM M NOKanbHOM YpoBHAX. KntoueByto ponb 30ech
urpaeT BHeApPEHME MPaKTUK YCTOMUYMBOrO yNpaBreHns MOYBEHHbIMU pecypcamu. [NpuMeHeHne 3TuxX nNpakTuk
Mo3BONSIET HE TONbKO BOCCTAHOBUTb KAyeCTBO MOYB, HO WM MOMyYUTb 3HAYMTESbHbIE 3KOHOMUYECKUE W
coumanbHble BbIrodpbl: MOBbICUTb YPOXANHOCTb, COKPATUTb pacxodbl Ha yaoOpeHus 1 nectuumabl, co3gaTtb
HoBble paboune MecTa, CHU3UTb YSA3BMMOCTb K U3MEHEHMIO KnMMaTa.

CoxpaHeHne 1 BOCCTaHOBIIEHNE MOYBEHHbLIX PECYPCOB AOJMKHO CTaTb MPMOPUTETOM rnobansHou no-
BECTKM YCTOMYMBOrO pasButus. TONbKO 06BbEAMHUB YCUMUA MEXOYHapoOaHOro coobLiecTsa, HaUMOHaNbHbIX
NpaBUTENBLCTB, (PEPMEPOB, YYEHbIX U FPaXKAaHCKOro obLecTBa, MOXHO OCTAHOBUTL Aerpagaumio n obecne-
YUTb 340POBbLE MOYB OJ1S HbIHELLHETO N OyAyLLMX NOKONEHNNA.

BnarogapHoctn. CrtaTbs noarotoBrneHa B pamMKkax MNpOrpaMMHO-LENeBOro (OUHaHCMpPOBaHUS
MuHucTepcTBa Haykum u Bbicllero obpasoBaHusa Pecnybnuku KasaxctaH Ha 2024-2026 rogbl No HayyHo-
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OUEHKA NOTEHLUWANA MHOIONETHMX BOBOBbLIX KYJIbTYP ANA ®OPMUPOBAHUA
MEOOHOCHOIO KOHBEUEPA B YCITOBUAX 3ACYLLITMBOU CTENMN AKMOJIMHCKOU OBNACTU

Caypos C.E.* — dokmopaHm, HAO «Kasaxckul azpomexHudeckul uccriedosamersibCKuli yHU8epCcuU-
mem umeHu C. CeligpynnuHar, 2. AcmaHa, Pecriybniuka Kazaxcman.

Cepeknaee H.A. — dokmop cernbckoxosslcmeeHHbIX HayK, rpogpeccop, THC TOO «Agrolnnova
Consalt», e. AcmaHa, Pecrniybnuka Kasaxcmar.

B Hacmosiwel pabome npedcmasneHa oueHka MpPoOYKUUOHHO20 romeHyuana MHO20/1emHUX
6060sbix Kynbmyp (Medicago x varia, Onobrychisarenaria, Melilotusofficinalis) e ycnosusix 3acywnueol cme-
nu AkmornuHckoul obnacmu Pecnybnuku KazaxcmaH. Lenbto uccnedosaHusi 6unnock onpedeneHue rnokasa-
mesiell HekKmapornpodykmugHocmu u mMedornpodyKmueHOCMU yKa3aHHbIX 8udo8 pacmeHull Ons onmumu3a-
uuu gopmuposaHusi MeGOHOCHO20 KOHeelepa 8 peauoHe. OKkcriepuMeHmarbHble uccriedo8aHusi rnposoou-
nuck 8 TOO «HIIL 3X um. A.U. bapaesa» Ha meMHO-kawmaHoebix noygax. Obbekmamu uccriedo8aHusi
A6/1A/1UCk JIIoUepHa cuHeaubpudHasi (copm JlasypHasi), acrnapuem rnecyarbil (copm LLlopmaHAuHckul pybuH),
OOHHUK xenmbil (copm Capbac), a makxe nyesnbl kaprnamckol nopodel (Apismelliferacarpatica). YcmaHosrne-
HO, 4YMO UHMEHCUBHOCMb OfbIIEHUS, OUeHUsaemasi Mo Koiaudecmey ndes, docmueana MaKCuMasibHbIX
3HaydeHul e nepuod ¢ 11:00 do 15:00. AHanu3 HekmapornpodyKmMuU8HOCMU rioKa3as 3HadumeribHble pa3nuyusi
mex0y uccredyembiMu Kyrbmypamu. JJOHHUK Xenmbil u acrnapuem rnecyaHbil npodeMoHempuposarnu cyuje-
cmeeHHO boriee 8bICOKUE roKkazamesiu o CPasHeHUo C NIUepHoU cuHeaubpudHoU.

B nepuod nposederusi uccnedosaHull (2022-2024 ze.) Habntodanuck 3HadumesibHble KorebaHus
audpomepmuyeckozo koaghpuyueHma (I'MK) u buoknumamuydeckoz2o nomeHyuana (bKrl). 2022 u 2023 200sbi
Xapakmepu308auch 3acyWuebiMu U O4YeHb 3acywsiusbiMu yCi08UsIMU COOMBEMCMBEHHO, 8 MO 8PEMS KaK
2024 200 6b151 yMEPEHHbIM 110 yenaxHeHut. [1onyyeHHbie daHHbIe ceudemesibCmaytom O 8aXXHOCMU CefleK-
yuu u eHedpeHusi adarnmupo8aHHbIX K MECMHbBIM yCri08USIM MEOOHOCHbLIX Ky/ibmyp, Makux Kak OOHHUK XeJl-
mbIl u acnapuem recyaHsil, 0518 noddepxaHusi cmabusibHo2o Medocbopa 8 yCri08UsIX U3MEHSIIOULe20CS Kilu-
Mama u ¢hopMuUpoBaHUST HerpepbIBHO20 MeOOHOCHO20 KOHeeliepa 8 cmernHouU 30He AKMOUHCKOU obracmu.

Knroyeesbie crnoea: mHozonemHue 60608bie Kynbmypbl, MeOOHOCHbIU KOHeelep, cmerHas 30Ha,
ypoxaliHocmb, HeKmap rnpooyKmueHOCMb.

AKMOIJA OBJIbICbIHbIH K¥PFAK OANA XAFOAWBIHOA BANObI ©CIMAIKTEP
KOHBEMEPIH KANBINTACTbIPY YLUIH KOMXblJAblK B¥PLUAK
TYKbIMOAC OAKbINOAPAObLIH SJIEYETIH BAFATIAY

Caypos C.E.* — 0okmopaHm, «C.CeligpynnuH ambiHOarbl KasaKk azpomexHuUKarsblK 3epmmey yHU8ep-
cumemi» KeAK, AcmaHa K, KazakcmaH Pecrnybnukachi.

Cepeknaes H.A. — aybinn wapyawbinbifbl fbiribiMOapbiHbIH AOKMopbI, rnpogeccop, «AgrolnnovaCon-
salt» XLLC 6ac rbinbiMu Kbidamemkepi, AcmaHa K, Kazakcma+ Pecrybriukachbl.

Ochb! xXymbicma KazakcmaH Pecriybniukacbki Akmorna obribiCbiHbIH KypFrak 0ana xardalibiHOa ecipinemiH
KermkblnObiK bypwak mykbimdac ecimiikmepdiH (Medicago x varia, Onobrychis arenaria, Melilotus officinalis)
eHiMOik aneyemiHe bara bepindi. 3epmmey makcamel — eHipde 6an eHlipydi oHmadnaHObIpy yWwiH amasfaH
eciMOikmep myprepiHiH Hekmap eHimOiniai meH 6an eHimOiniai KepcemkiwmepiH aHbikmay. Toxipuberik
3epmmeynep “‘A.U.bapaee ambiHdarbl ALLIFOQO” XKLLIC-0e Kapa -KOHbIp monbiparbiHOa Xypaisindi. 3epmmey
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HbicaHOapbl pemiHde KermkbindbiK XoHblWKa (Medicago x varia, «/la3ypHasi» copmbi), KyMObl acrnapuem
(Onobrychis arenaria, «lllopmaHduHckul pybuH» copmnl), capbl doHHUK (Melilotus officinalis, «Capbac»
copmsl), coHOal-aK Kaprnam apacbl myKbiMbl (Apis mellifera carpatica) anbiHObI. To3aHOaHy KapKbiHObIbIFbI
(apanap caHbl 6olbiHwa baranaHdbl) 11:00-0eH 15:00-2e OeliiH eH xofapbl OeHaeliee XemKeHi aHbIKmasobl.
Hekmap eHimliniciH manday 6apsbicbiHOa 3epmmernizeH Oakbindap apacbiHOa almapbikmal albipMmallbl-
nbikmap batikandbl. Capbl QOHHUK reH KyMObl acriapuem KermkbindblK XOHblWKara KaparaHOa edayip xofFapbl
Kepcemkiwmepee ue 6050bl.

3epmmey ke3eHiHOe (2022-2024 xx.) 2udpomepmusinbik KoaghuuyueHmmiH (I'TK) xoHe buoknumam-
mbiK aneyemmiH (BKO) edayip aybimkynapbl 6alkandbl. 2022 xeHe 2023 xbindap muiciHWe Kyprak XXoHe
eme Kyprak xarOalnapMmeH cunammarica, 2024 Xbin binranobifibik mypfbicbiHaH opmawa 605n0bl. AnbiHFaH
Homuxernep xepeainikmi xxardaunapra b6elimoerneeH 6an eHOipemiH dakbindapObi (Mbicarsibl, capbl OOHHUK reH
KyMmObI acrniapuem) cypbinmar, eHei3ydiH MaHbi30blbiFbIH Kepcemedi. byn e3z2epin xamkaH Kaumam
XxardalibiHOa mypakmbl 6asn eHiMiH kamMmmamachi3 emir, AKMona obribickbiHbIH Oana alimarbiHOa y3dikci3 barn
6HiMmOirlieiH Kanbinmacmelpyra MyMKiHOiK 6epedi.

TyliiHOi ce3dep: KermkbindbiK bypwak mykbimoac Oakblindap, 6andbl eciMOikmep KoHeeliepi, dana
atimarbl, 6HIMOIriK, Hekmap eHimoiniai.

ASSESSMENT OF THE POTENTIAL OF PERENNIAL LEGUMINOUS CROPS FOR THE FORMATION
OF A MELLIFEROUS CONVEYOR IN THE ARID STEPPE OF THE AKMOLA REGION

Saurov S.Y.* — Doctoral student, S.Seifullin Kazakh Agro Technical Research University NCJSC,
Astana, Republic of Kazakhstan.

Serekpayev N.A. — Doctor of Agricultural Sciences, Professor, Chief researcher of AgrolnnovaConsalt
LLP, Astana, Republic of Kazakhstan.

This study presents an assessment of the productive potential of perennial legquminous crops (Medicago
x varia, Onobrychisarenaria, Melilotusofficinalis) under the arid steppe conditions of the Akmola region of the
Republic of Kazakhstan. The research objective was to determine the nectar productivity and honey yield of
these plant species to optimize the formation of a continuous melliferous conveyor in the region. Experimental
studies were conducted at the A.l. Barayev Research and Production Center for Grain Farming on dark
chestnut soils. The research objects included alfalfa (Medicago x varia, ‘Lazurnaya’ variety), Hungarian
sainfoin (Onobrychisarenaria, ‘Shortandinsky Rubin’ variety), yellow sweet clover (Melilotusofficinalis, ‘Sarbas’
variety), as well as Carpathian honey bees (Apis mellifera carpatica).

It was found that pollination intensity assessed by the number of bees, reached its peak between 11:00
AM and 3:00 PM. The analysis of nectar productivity revealed significant differences among the studied crops.
Yellow sweet clover and Hungarian sainfoin demonstrated substantially higher values compared to alfalfa.

During the research period (2022—-2024), significant fluctuations in the hydrothermic factor (HTF) and
bioclimatic potential (BCP) were observed. The years 2022 and 2023 were characterized by dry and extremely
dry conditions, respectively, whereas 2024 had moderate moisture levels. The obtained results highlight the
importance of selecting and introducing honey plants adapted to local conditions, such as yellow sweet clover
and Hungarian sainfoin, to ensure stable honey production in the face of climate change and to establish a
continuous melliferous conveyor in the steppe zone of the Akmola region.

Key words: perennial leguminous crops, melliferous conveyor, steppe zone, yield, nectar productivity.

BeegeHue. CoBpeMeHHOE CenbCckoe X03NCTBO CTANKMBAETCH C PsiAOM BbI30BOB, CBA3AHHbLIX C HEOOXO-
AVIMOCTbHO MOBBILLEHWS MPOAYKTUBHOCTU, YCTONYMBOCTU M 3KoNormyeckom besonacHocTu. B ycrnosusx ctenHon
30HbI, FAe NpUMpoAHble (PakTopbl YacTO OrpaHMYMBalOT BO3MOXHOCTU WHTEHCMBHOIO 3emriegenusi, ocoboe
BHUMaHWe criegyeT yaenuTb ONTMMM3aL MM UCMONb30BaHUA MeOOHOCHbIX pecypcoB. MHoronetHne 606oBble
KynbTypbl, 00Mafas BbICOKOM afanTUBHOCTLIO K 3aCYLUMMBBLIM YCIOBKSIM U CMOCOOHOCTLIO yIy4LlaTh MOYBEHHOE
nrnogopoave, NnpeacTaBnstoT cobon NEPCNEKTUBHBIN UHCTPYMEHT ANs (dOPMUPOBAHUST YCTONYMBOIO MELOHOC-
HOro KOHBeWepa, KOTOpbIV NoAAePXKMBaET NYENOBOACTBO M CNOCOBCTBYET yBENMYeHNo GruopasHoobpasus.

MHoroneTHue Tpabl UrpaloT 3HAYUTENBHYHO POJib B YITYULLIEHUM 3KONOTMYECKOM CUTYaLIMW B Pa3NINYHbIX
pernoHax, cnocobcTeys Guonornsaumm semnegenus n awmrte noyvs oT apo3um [1, c. 234; 2, c. 238; 3, c. 91].
VcTopuuecknii onbIT U COBPEMEHHbBIE UCCNEeAO0BaHNst MOATBEPXKOAKT, YTO OCHOBHbIM (DaKTOPOM, onpeaens-
IOLLMM COCTOSIHME NI0AO0POAUSA MOYBbI B 3emriegennmn, SBrnsitoTCA KOPMOBbIE KyfbTypbl, 0COGEHHO MHOroneT-
Hne 6o6oBbie TpaBbl. K.A. Tummpsses [4, c. 451] nogyepkmBan, 4To "eaBa N B UCTOPUM HAWAETCS MHOIMO
OTKPbITWIA, KOTOpbIe BbINM Obl TakMM OnarogesiHueM ANis YeNoBeYeCcTBa, Kak BKITHOUEHME KneBepa 1 BooOLe
060060BbIX pacTeHui B ceBoobopoT".

MHoroneTHue TpaBhbl, kak 6060Bble, Tak 1 311aKOBbIE, C XOPOLLO Pa3BUTOM KOPHEBOW CUCTEMOW, OCTaB-
NS0T nocrne cebs 3Ha4YMTENbHOE KONMYECTBO OPraHMYeCcKoro BELLECTBa B MOYBE, YTO CNOCOOCTBYET €€ CTPYK-
TYpUpOBaHMO 1 oboraLleHno a3oToM, KOTOPbIA ycBanBaeTcsl KryOeHbKoBbIMKU BakTepusmMn 13 atmocdepbl
[5, c.2; 1, c. 234]. [nybokas KopHeBasi cucTemMa fnioLepHbl U kKnesepa oborallaeT NaxoTHbIV crion pocdopom
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N KanbLmem, U3Bnekas 3Tu dNemMeHTbl U3 NoANaxoTHbIX CroeB. Hu ogHa KynbTypa He MOXeT CPaBHUTLCS C
MHOroNeTHUMK TpaBamMu No IPPEKTUBHOCTA 3aLLMTLI MOYBbI OT BOAHOW 1 BETPOBOM 3pO3MMN.

duTocaHuTapHas porfib MHOrOMNeTHUX TPaB TaKKe 3HaYNTENbHA: X NOCEBbI CO3aal0T HebnaronpusaTHbIE
YyCroBmMS AN MHOMMX BMAOB COPHSIKOB, O4YMLLAs MOYBY OT UX CeMsaH U cnocobcTtBysa rmbenu BpeauTenen
CenbCKOXO3ANCTBEHHbIX KyNbTyp M naToreHHon mukpodnopsl. B pspe permoHos Poccuiickon ®epepaumm u
Pecnybnuku KazaxctaH MHOroneTHue Tpasbl UTPaOT BaXKHYIO POSib B MPOTUBOOBCIOXKHBLIX 3BEHbSIX CEBOOHO-
potoB. MHorne nccnegosatenu 0OTMeYatT, YTO MHOroneTHWe Tpasbl 06naaaT 0Co6eHHO BbICOKOM chuTome-
nvopaTuBHOM ponbio. B TeueHne Bcero BeretaumoHHOrO Nepnoaa OHW NOTPednAT BRary 1 MUHMU3NPYIOT
BblMbIBaHWE NUTaTerNbHbIX BELECTB, @ X KOPHU yry4llaloT CTPYKTYPY NOYBbI M NpegoTBpaLLatoT ynnoTHEHVE
MOYBEHHbIX arperaTtos, YTO, B CBOI ovepenpb, NPenATCTByeT BO3HUKHOBEHUIO aHadpobHbIX ycrnosui, bnaro-
NPUATHBIX 4N AeHuTpudukauum [6, c. 496].

Psa wccnegoBaHum nogTrBepxaaeT, YTO O4HU MuHeparnbHble yaobpeHus He cnocobHbl obecnevnTb
BOCNPOM3BOACTBO MIoaopoans noys oo 6esgeduumtHoro 6anaHca rymyca n yny4yeHms BogHO-(pU3NYecknx
n Bronornyeckux CBOMCTB. B ycrnoBusix HegocTaTka opraHMYecknx yoobpeHun adgekTUBHbLIM peLleHuemM
SIBNAETCA BBEAEHNE MHOrOMNeTHUX TpaB B CEBOOOOPOTHI. [lokasaHO, UTO MHOroNneTHWe Tpasbl B pasnuyHbIX
NMOYBEHHO-KNMMaTUYECKMX 30HaX CMNOCOBCTBYIOT HaKoMNeHuo rymyca B noyse [7, c. 238].

MHoroneTHue 6060Bble KyNbTYpbl 3aHUMAIOT 3HAaYNTENBHOE MECTO B 9KOCUCTEMAX, UTPasi BaXKHYHO pOnb
B nyenosoacTee. Bknaa B nayvyeHne MeaOHOCHbIX U MblfbLEHOCHbBIX pacTeHU NecHbIX akocucTem [anbHero
BocToka 6bin BHeCEH lMporyHkoBbIM [8, €. 172], B cTenHow 3oHe — KepedhoBoni [9, ¢. 123], a Takke CamcoHOBOW
[10, c.10; 11, c. 4; 12, c. 195; 13, c. 45]. O6OOWEHHbIE AaHHbIE O MEAOHOCHLIX Pecypcax Ha TeppuTopum
Poccum n CCCP Bnepsble npepctasunu Koeanes n Bypmuctpos [14, c. 85], B TO Bpems kKak uccrenoBaHus B
CWA npoeen QOertel [15, c. 335]. YuyeHble aKueHTMpOBanNM BHMMaHWE Ha HEOOXOAMMOCTM KOMIMIIEKCHOTO
noaxoda K peleHnto 3agady B obractu 3emnegenus 1 n4enoBoacTBa, YYUTbIBas MX B3aMMO3aBMCMMOCTb U
BMNMSIHWE ApYr Ha apyra.

CospgaHue onTUManbHbIX YCNOBUIA ANS NpoM3pacTaHus MeAOHOCHbIX pacTeHU cCNocoBCTBYeT NOBbILLE-
HUIO UX MeaonpoaykTuBHocTu [16, ¢. 173]. OgHako oaHW U Te Xe MeOOHOCHble pacTeHUs MOryT UMeTb
pasnuyHyo 3HA4YMMOCTb AMsi MYEenoBOACTBA B 3aBMCMMOCTM OT KNMMaTU4eckon 3oHbl. Hanpumep, niouepHa
OeMOHCTpupyeT 6onee BbICOKY NoceLlaeMoCTb NYenamm npu NoBbILLEHHbIX TEMAepaTypax, YeM B yCroBUAX
YMEPEHHOro KnumaTa, 1 BblaenseT 6onblue HekTapa Ha paBHWHAX, YeM B FOPHbIX panoHax, XoTHa coaepxaHue
caxapa B HekTape B ropax MOXeT ObITb HuKe. DTO ABNEHMEe MOXET ObITb CBA3aHO C MOYBEHHBIMMW U KITMMaTH-
YECKMMM YCITOBMSIMU, KOTOPbIE BIUSAIOT HA HEKTap NPOAYKTUBHOCTb pacTEeHWU, KOTopasi, Kak NpaBuIio, Bbille
B TUMWYHBIX 30HaxX WX Mpou3pacTaHus. Xopowasi HeKTap MPOAYKTMBHOCTb PAaCTEHMN B FOPHbIX YCIOBUSAX
MOXeT ObITb 0O6bsICHEHa X aganTauuen K pes3knm M3MeHeHNsM TemnepaTypbl MeXay AHEM W Houbko. [Ons
M4YenoBOACTBA UMEIOT 3HAYEHMNE TOMBKO T€ PACTEHUS, KOTOPbIE BbIAENSAOT HEKTAp B JOCTATOYHbIX KONMYeCT-
Bax, AOCTYMHbIX Ans c6opa nyenamu, 1 TakMx pacTeHUI OTHOCUTENbHO HEMHOTO; eLlie MEHbLLE TeX, KOTopble
[aloT TOBapHbIN Mea.

Hawnbonee BbICOKY0 MeAONPOaAYKTUBHOCTb AEMOHCTPUPYIOT T€ pacTeHsi, KOTopble Hanbonee cooTBeT-
CTBYIOT KMMMaTUYECKUM YCrOBUAM 1 0611a4atoT BbICOKOW 9KOMOMMYECKOM aanTUBHOCTBIO K U3MEHSOLLMMCS
ycnosusam obutaHusa [16, c. 173].

B aTon cBs13u HalLm nccnenoBaHus Obiny HanpasneHbl Ha peLleHne Npobnemsl ONTUMU3aLIMU MELOHOCHOW
6a3bl 4N CTENHON 30HbI AKMOSTMHCKOM 061acTy, YTO CNOCOBCTBYET PasBUTUIO MYENOBOACTBA KakK BaXKHOM OTpacnu
CenbCKOro X035IMCTBa, obecneynBatoLLen NpogoBONbCTBEHHYIO 6E30MAaCHOCTb M 3aHATOCTb HACEEHWS.

Llenblo gaHHOro uccnegoBaHus SBNSIETCA OLeHka NPOAYKTUBHOCTWU adanTUPOBaHHbIX K YCIOBUSIM
CTEMHON 30Hbl Pa3fM4YHbIX BUOOB MHOroneTHMx 6060BbIX KynbTyp A58 ONTUMU3auun opMMpPOBaHNs Meno-
HOCHOrO KOHBenepa.

3apaum: 1. OnpegeneHne nokasaTenen NPOAYKTUBHOCTU (HEKTAp NPOAYKTMBHOCTb, Me4ONPOAYKTUB-
HOCTb) McCrneayeMbiXx BUOOB MHOronetHmx 6060Bbix KynbTyp. 2. OueHka Bkilaga MHOronetHux 6060Bbix
KynbTyp B hOpMUPOBaHME HENPEPBLIBHOIO MELOHOCHOIO KOHBENEepa B YCNOBUAX CTEMHON 30HbI AKMOSTMHCKOWN
obnactn.

MaTtepuansl 1 meToabl. JKCNepMMeHTarnbHble UCCneaoBaHns NpoeoavMnucb Ha nnowaam 0,448 ra B
TOO «HIMU 3X nm. A.N. bapaeBa» Ha TEMHO-KaLUTaHOBLIX NOYBAX, PACMOMOXEHHbIX Ha TeppuTopun Tanan-
KepcKoro cenbckoro okpyra, LlenvHorpaackoro parvioHa, AkmonuHckon obnactu. O6bekToM mccrefoBaHus
SABNSATCA MHOroneTHMe 6000BbIe KynbTypbl (MoLepHa cuHerpubpugHasi, copt JlasypHas; scnapueT necyaHbln,
copT LLopTaHamHcknii pyOurH; OOHHUK »xenTbi, copT Capbac) n megoHocHble nyensl KapnaTtckorn nopofpl.

O6wasn nnowagp yvactka coctaBuna 1x12x20= 240 m2. Pasmep gensHok — 20 M?, NOBTOPHOCTb — 4-X
KpaTHas. KoHTponbHas aensiHka B 1 M2 Obina n3onvpoBaHa oT OnbINIeHNss MEAOHOCHBIMY NMYenamm s ndyde-
HUS 3aBUCMMOCTW MYENOOoNbINEHNsT OT ypoxanHocTu [17, c. 1]. Ha onbITHOM yyacTke B Mae mecsue 6binm
pa3melleHbl 6 nyenocemen KapnaTckon nopoabl Anst ONbiNeHNst ONbITHLIX AensiHok (Puc. 1).
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PUC_yHOK 1 — MNMuyenocemby AnNst ONbINEHNS ONbITHLIX AEMNSHOK

Ynbsa cuctembl [lagaH BMewaoT B ogHOM kopnyce no 10 pamok. Takke npoBoaunnchk HabnwaeHns 3a
OVNKAMWN  ONbINUTENAMUM, KOTOPblE BbINOMHAT (YHKUUX OMbIIEHUS, OAHAKO MNOSIHOLEHHOE moKarnbHoe
OMbIfIEeHNEe MOXHO LOCTUYL NyTEM MOABO3a MacekMm K MEAOHOCHLIM Yrogbsm. Yrnbsi Obin yCTaHOBMEHbI
HenocpeaCcTBEHHO OKOSO AENsHOK, YTO AaeT NPeMMYLLECTBO B OMbINIEHMM HEOOXOAMMEIX y4acTKoB. Mo Mepe
LBETEHMS N3yYaeMbIX KynbTyp NPOBOAUNNCE HAbNoAeHWs COrnacHo METOAMKE U NOCTaBMEHHbIM 3a4aqam.

B kayecTBe KOHTPONBLHOrO BapuaHTa Obin BblibpaH BapuaHT 6e3 onbineHus. Ons npegoTBpalleHnst
OMbINEHUs1 LBETKOB pacTeHWA MEOOHOCHLIMU MYenamm Ha KOHTPONIbHOM BapuaHTe Obiv YyCTaHOBMEHbI
MaprieBble N30MSTOPbI, N3rOTOBIIEHHBIE B COOTBETCTBUM C KOHCTPYKLMEN, onncaHHon B naTeHTe Ne2420950,
npuHagnexawem [aHkoBy Omutpuio Muxannosudy, nog HassaHuem «Cnocob onpegeneHus 3aBMCMMOCTM
YPOXaMHOCTU CEMSH SHTOMOMMUITbHBIX KyIbTyp OT OnbifieHnst nyenamm» [18, c. 121] (cm. Puc. 2). daHHas
MeToavKka nossonuna obecnednTb N30NAUMIO LBETKOB OT BO3OENCTBUSA OnbiUTEnen, 4To cnocobcTBoBano
Gonee TOYHOW OLIEHKE BNMNSHUS NYENOOMNbINIEHNS HA YPOXXaNHOCTb NCCneayemblX KynbTyp.

PucyHok 2 — YcTaHOBKa MapreBbiX N301ATOPOB Ha OMNbITHLIX YY4acTKax

Cnoco6 no3eonsieT ynpocTUTb NPOLIECC M BbISIBUTb NPEMMYLLIECTBA MeOOHOCHbIX MYern nepes AMKMMU
onbinuTenamu. lcnonb3oBaHMe NONMMEPHON CETKM C pa3mepoM oTBepcTuin 355-390 MUKPOH Anst U3rotoBne-
HMS TPYNNoBbIX W30NSATOPOB, oObecrneynBaeT HadexHbll Gapbep OT HeXenaTenbHOro MPOHUKHOBEHMUS
Yy>KePOAHOW MbiNbLbl HAa LBETYLLNE pacTeHus.

B onbiTax npyMeHsinack obLenpuHsTasi 1 peKoMeHA0BaHHas AN pernoHa TEXHONOrMs Bo3aenbiBaHus
MHoroneTHux 606oBbix Tpae [19, c. 1], 3a ucknyeHrem mdydyaemoro pakrtopa nyenoonsinexHns. Ong nay-
YeHUs! 3aBUCUMOCTU MYENIOONbINIEHNS Ha YPOXaMHOCTb KOHTpOnbHas AensiHka B 1 mM? Gbina He gocTynHa
(v3onmpoBaHa) Ans onblNeHMs MeAOHOCHBIMU MYenamu.

B xoae nposeaeHuns uccnegosaHuii 6uinm NpoBeAeHsbl credyowme yyeTol u HabnwogeHns:

1. Onpegenenne noceBHon rogHocTn cemsiH no FOCT 12038-84 [20, c. 60].

2. ®eHonornyeckne HabnogeHWs 3a NpoxoxaeHnem das pocta u pa3BuUTUS pacTeEHUIA U onpeaeneHne
MexdasHblx nepuoaoB Obinm NpoBeaeHb! NO O6LLENPUHATON METOAMKE rOCYAapCTBEHHOIO COPTOUCTbITAHUS
CenbCKOXO3ANCTBEHHbIX KynbTyp [19-20].

3. Bbino npousseneHo onpeaeneHne HekTaponpoayKTUBHOCTU LIBETKOB NO MeToauke «MccnegosaHue
rnokasartenen HekTaponpoAyKTUBHOCTU MEOOHOCHbLIX pacTeHUM MeTogoM cMbiBaHusA» [21, ¢. 38] JaHHbin
MeToZ4 NPOCT M AOCTYMNEH B NOMEBbIX YCNOBUSX, FAe UCNONb3yeTes C ncnonb3osaHvem pedpakromerpa RL-1.
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4. Y4yeT TrycTOTbl CTOAHWA pacTeHWin no MeToaumke [OCcygapCTBEHHOrO  COPTOMCMbITAHUA
CenbCKOX03aNCTBEHHbIX KynbTyp [19, c. 1; 20, c. 60].

5. OnpegeneHne BbICOTbl pacTeHW No daszam pasBUTUSA CornacHo metoaumke [ocyaapCTBEHHOro
copToucnbiTaHus [22, c. 11; 23, c. 194].

6. Y4yeT nuenonoceLaeMoCcTM MeOOHOCHbIX NYen B OnbineHun KynbTypbl [18, c¢. 121]. Ona onpege-
NEeHNs1 BNUSIHUSI MYENOONbIIEHNS U CTerneHn caMonnogHocTM Bbin Mcnonb3oBaH crnocob onpeaeneHus
3aBMCMMOCTM YPOXXaWHOCTN CEMSH SQHTOMOMUINBHLIX KYNbTyp OT onbineHns nyenamu [18, c. 121].

7. Y4eT YMCMNEHHOCTN HAaCEKOMbIX-OMbINUTENEN, NoCeLaBLLMX UBETKM KynbTyp, NPOBOAWIICA Ha y4eT-
HbIX nomnocax 20x1m2 B YeTblpexKpaTHON MOBTOPHOCTU, YAaneHHbIX Ha 250 M. OT Naceku No meToay y4eTHOM
nonocol ansa nccnegosanus onbinutenen ®acynatm K. K.

8. OnpegeneHne CTPYKTYPHbIX 3NIEMEHTOB YPOXXanHOCTM Mo MeToanke ['oCcyaapCTBEHHOrO COPTOUCTIbI-
TaHusa [22, ¢. 11; 23, c. 194].

Ha pucyHke 3 00603HayeHbl y4yeTHble MOMockl Ha Mone LwnaraTtoM, KOTopble MpuBA3aHbl K KOMbSM U
pacnonaranuck no 06e CTOPOHLI OT LIEHTPa yvacTka. Y4YeTbl OnbinmMTenen NpoBoOAATCS exeqHeBHo ¢ 6 fo 18
yacoB, yepes kaxgble 2 4yaca. Habnwogatenb npoxoguT BOOMb YYETHOW MOMOCHI M MOACHUTHLIBAET YUCIIO
MEeLOHOCHbIX NOCeLLaBLUNX LiBETKM.

MNaceka
MeQOHOCHBIX NYen

-

PucyHok 3 — CxeMa pacrnonoXeHus Nacekn MeoHOCHbIX Myert,
YYETHBIX NMOMOC U N30MSTOPOB Ha CEMEHHBIX yYacTKax

YyeTHada nonoca

Pesynbtarbl. MegonpoayKTMBHOCTb MHOTMX MEAOHOCHBLIX PecypcoB konebnetcsi B 3aBUCMMOCTM OT
yCnoBui 06UTaHMS, OT CMOXMUBLLUXCSA MUKPOKIIMMaTUYECKUX YCIOBUIA (CONHEYHOrO OCBELLEHUS], TeMnepaTypbl
BO3JyxXa M Mo4Bbl, BNaXHOCTU BO3JlyXa W MO4YBbl, BETPA, 3aCyxu, OT LUMPOTbl MECTHOCTU U ee BbICOTbl Haf
ypoBHEM MOps1). Y KynbTYpHbIX MEAOHOCOB BblAENEHNEe HEKTapa HepeaKo 3aBUCUT OT YCIOBUIA, CO34aBaeMblX
YernoBeKkoM (TUM MOYBbI, arpoTexHUKa, yaobpeHus, opolwleHne 1 T.4.). MHorve uccnegoBaTenu NpUXoasaT K
3aKI0YeHM0, YTO Hanbornee MHTEHCMBHO HeKTap BblaensieTcs npu temnepatype ot 22 go 31 °C [10, c. 1].
On§a nyJwero pocta 1 pasBUTUS MHOTMX MEeAOHOCHbLIX pacTeHuin onTMansHas TeMmnepatypa 25-32 °C, a ans
npoxoxaeHus gotocuHTesa 25-28 °C [10, c. 1]. CnoxuBluMecs TemnepaTypHble YCroBus B Nepuog npose-
OEeHWs UccrnefoBaHus MokasblBaloT, YTO BO BPEMS Hadvarna LBEeTEeHUs acnapueTa, AOHHMKA W MoLepHbl BO
BpeMS LBETEHWs CO BTOPOW OeKadbl MIOHS OO0 MepBOW Oekadbl aBrycta CpeaHecyTOovHble Temnepartypbl
BO3ayxa BapbupoBanu B ananasoHe ot 20,0 °C go 24,4°C. PocT v pasBuTrEe MHOTOMNETHUX TpaB Npoxoaunu B
onTuUmarnbHbIX TemnepaTypHbix ycnoBusx (Puc. 4). 910 morno cnocobctBoBaTb 0Oofiee MHTEHCUMBHOMY
BbIAENEHMI0 HEKTapa, YTO NOMOXUTENbHO CKa3blBaeTCs Ha MeAoNpPoayKTUBHOCTM.
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PucyHok 4 — CpefcyToyHble TemnepaTtypa Bo3ayxa, °C (3a 2022-2024 rr.)
B Nepwvop, Beretaumm MHoroneTHnx 6060BbIX TpaB

147



AYblJ1 WAPYALWBUIbIFbI FbJIbIMOAPDI CEJIbCKOXO3ANWCTBEHHbIE HAYKU

AHanm3 MeTeopoNiorMyecknx AaHHbIX 3a nepuod BereTaumu (puc. 5) BbISBMIT HepaBHOMEPHOE
pacnpegeneHne atMmocepHbiXx 0cagkoB no rogam. MakcumanbHoe konmnyectBo ocagkoB (334 mm) 6bino
3adpukeuposaHo B 2024 roay, MuHuManbHoe (156 mm) — B 2023 rogy. B 2022 roagy aeduumnt ocagkos B Havane
BereTauuoHHOro nepuoga (anpenb-mMan) HeratTMBHO MNOBMAWMSAN Ha HauvanbHbIA POCT pacTeHWn, OOHaKo
AOCTaTOYHOE KONMMYECTBO OCaKOB B MioNe (COOTBETCTBYIOLLEE CPEAHEMHOIONETHUM 3HaYeHUAM — 52,9 MM)
KOMMeHCUpOoBaro 3ToT AeduuunT B KpuTndeckun nepuop 6ytoHusauum un useterms. B 2023 rogy, HecmoTps
Ha o6unbHble ocagku B anpene (64,1 mm, B 3 pasa npeBbilLaoLlne cpegHne MHOroneTHUE 3HadeHus ), peskoe
CHWXKEHVEe 0CafKoB B Mae M MoHe OTpuLaTeNbHO CKa3anoch Ha pasBUTUM MEOOHOCHbLIX KynbTyp. Hanbonee
GnaronpuATHLIMMK YCNoBMSMM BnaroobecnevyeHHOCTU xapaktepuaoBarncs 2024 rog. ObunbHble 0cagky B Mae
(76,9 mm) u aBerycte (106,6 mm) obecneunnu onTMMarnbHble YCIOBUS AN pOCTa U LBETEHMUS, 4TO
cnocobCcTBOBANo XopoLlen MeaonpoayKTMBHOCTU.
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PucyHok 5 — lNMocTynneHne atMocdepHbIX 0CaaKkoB B MEPUOS BeretTauum
MHoOroneTHuUx 6060BbIX KynbTyp, MM (3a 2022-2024 rr.)

Y 60MbLUINHCTBA pacTeHW MakCMMarnbHas HEKTaponpoayKTUBHOCTb HabnogaeTcst Ipy OTHOCUTENBLHON
BMaXXHOCTW Bo3ayxa B Avana3oHe 60—-80% v BnaxHOCTM No4Bbl Ha ypoBHe 50-60% OT NoNHOM BNaroemMKocTy.
OpHako He BCe BuObl pacTeHUW SIBNSAOTCA BNarontobuBbIMKW; Hanpumep, Bacuinek NyroBOW WM AOHHWKK
CMOCOOHLI BbIAENSATb HEKTaP AaXe B YCIOBUSAX cyxow norofgbl [12, ¢. 195].

CnoxuBLUMecs MeTeoporiorMyeckne ycrioBus B roAbl MPOBeOEHUs UCCnefoBaHnst MOXHO Oxapakre-
pu3oBaTb cnegywowum obpasom: 2022 rog OTMETUNICS 3acyLUNMBBIMU YCMOBUSIMU C TMOPOTEPMUYECKUM
koadpcpuumenTom (I'TK) 0,173, B To BpeMsi kak 2023 roa xapakTepmnsoBarcsl OMeHb 3acyLUNUBbIMU YCIIOBUSIMA
(F'TK 0,126). B 2024 rogy Habnopanuck ymepeHHble ycnosus (MK 0,303). AHanus BGuoknMmaTnyeckoro
noteHumana (BKIT) no metoaunke Wauiko 3a neprnoa 2022-2024 rr. BbiABMN 3Ha4uTeNbHble KonebaHus: BKI B
2022 rogy coctasun -0,74 (4To COOTBETCTBYET O4eHb HU3komy ypoBHio BKI1 < 0,8), B 2023 rogy -0,53, a B
2024 ropy coctaBun 2,2 (4TO OTHOCUTCA K cpeaHewn kateropum BKI = 1,6-2,2). Takum obpasom, 2024 rog
okasancs Hanbonee 6naronNPUSTHBIM C TOYKM 3peHUs BUOKNMMAaTUYECKUX YCIOBUIA, B TO Bpems kak 2023 rof
ObIn cambiM HEGNAroNPUSATHBEIM M3-3a BbIPAXXEHHOW 3aCy XK.

[MonyyeHHble AaHHble Takke NMOATBEPXKAAKT, YTO MEAOHOCHbIE KyNbTypbl Pa3nnyaloTcs No CTENneHu
npuBnekaTenbHOCTW Ans n4yen B TeyeHue AHsA. OnTMMarnbHble YCMOBWUS ANsS ONbifeHWs HabnwogawTcs B
npomexyTke ¢ 11:00 go 15:00 (tabn. 1), Koraa KONMYECTBO NYEN JOCTMraeT Makcumyma.

Tabnuya 1 — KonuyecTBo nyen onbinutenei Ha 20M? NoceBOB MHOFONeTHUX GOBOBLIX KynbTyp B
MeLOHOCHOM KOHBeKrepe B TeYeHne CyTok, Yyac (cpegHee 3a 2022-2024 rr.)

KynbTypsbl Bpewmsi cyTok CpeaHee
+SD
9:00 11:00 13:00 15:00 17:00
JliouepHa cnHernbpuaHas 8 76 96 47 23 50134,2
OcnapueT necyaHbin 11 66 115 54 25 54,2+38,3
JOHHVK XenTbin 10 85 124 95 22 67,2+43,5

[IOHHVMK XenTbI AEMOHCTPUPYET CpeaHee KONMMYeCcTBO NYern B TeveHune (67,2+43,5). 3To Bua, nokasan
HanbonbLUYy0 NPUBNEKaTenbHOCTb ANA NYen-onbinMTenen B AaHHOM MecTHoCTU. OH Takke nokasbiBaeT bonee
BbICOKYI0 akTMBHOCTb B 15:00 no cpaBHeHWO C ApyrMMW KyrnbTypamu. JcnapLeT MnecyaHbli U nouepHa
cvHermbpugHasa UMerT CoMnocTaBUMble CpefHME 3Ha4YeHWs Konmnyectsa n4yen B TeyeHue aHsa (54,2+38,3 n
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50+34,2 cooTBETCTBEHHO). BMecTe ¢ Tem, acnapLeT nokasbiBaeT 6onee BbipaXkeHHbI MUK akTuBHocTU B 13:00
(115 nuen).

AHanun3 AaHHbIX O 3aBA3aBLUMXCH LBETKax y MHOronetHmux 6060BbIX KynbTyp B paMkax MeAoOHOCHOro
KOHBeWepa cBnaeTensCcTByeT O TOM, YTO HanMyne MeOOHOCHbIX MYEen okasblBaeT 3HaYUTENbHOE BNUSHUE Ha
yBenuMyeHne KonNnM4ecTBa 3aBsA3aBLUNXCA LIBETKOB Ha BCEX TpexX uccnenyembix Kynbtypax (tabn. 2). Bce tpu
BMAa MHOronetHmMx 6060BbIX KyNbTyp AEMOHCTPUPYIOT 3aMETHOE YBENMYEHNE YUCa 3aBS3aBLUMXCS LIBETKOB
npy OMbINIEHUN MELOHOCHLIMU NYEenamMun No CPaBHEHUIO C KOHTPOMNbHbIMU yyacTkamu. B cpegHem, npupoct
cocTtaBnseT okono 50% Ans Bcex uccnegyembix KynbTyp, YTO MOAYEPKUBAET BaXKHOCTb MYEMNOO0NbINeHNs ANs
NOBbILLEHNS YPOXXaNHOCTUN AaHHbIX PaCTEHUN.

Tabnuua 2 — KonnyecTBoO 3aBA3aBLUMXCS LBETKOB MHOTMONEeTHUX 6060BLIX KynbTyp B MeOOHOCHOM
KOHBeliepe OT onblNeHNss MedoHOCHbIMU nyenamu, % m>2

Mokasatenu BapuaHThl onbiTa
2022 2023 2024 B CpeaHeMm
3a 3 roga
= = S = S [ S
(0] (0] © (0] © (0] ©
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3 3 z Z 7 < 7
> > >
JTrouepHa cuHernbpugHas 7 55 6 52 9 65 7 57
OcnapueT necyaHbin 17 65 15 60 22 75 18 67
JOHHVK »XenTbin 6 55 5 50 9 65 7 57

YBenuueHue cocTaBnsieT 6onee 8 pas ang niouepHbl, 3,7 pasa gns acnapueTa v 8 pas ans AOHHMKa.
OTO mog4vepKkmMBaeT KpUTUYECKYIO pofib Myen B obecneyeHMn yCrneLHOro OnblIeHUs W, crieqoBaTenbHO MX
BMMSHNE Ha (hOPMUPOBaAHUE YPOXKAMHOCTU CeMsH. MpumeHeHne n4enonbifNeHns OCTOBEHO yBenuuuBaeT
obpasoBaHve 3aBsi3e y MHOronetHux 6000Bbix. OTO MOTBEPXKOAETCHA CTAaTUCTUYECKM 3HAYMMbIMU Pa3fu-
ynamum (t = 32.77, p<0.001) mexay y4acTkamu ¢ n4enamm n KOHTPOJSbHLIMW yYacTKkamu.

KonunyecTBo caxapa B MEJOHOCHbIX KyfbTypax UrpaeT KMYeByo porib B MeONPOAYKTUBHOCTHU, TakK Kak
WMEHHO caxap sIBNSETCA OCHOBHbIM MCTOYHUKOM 3Heprum Ans nyen. Caxap SBNAeTcs OCHOBHbIM UCTOYHUKOM
3Hepruu ans nyen. Yem 6onbLue caxapa CoaepXnTca B HekTape, TemM 6onbLue aHepruu N4enbl MOryT NoNyyYnTb
ansa csoen paboTbl, BkMYaa cbop HekTapa, NPOM3BOACTBO Meda W NopaepxaHue TemnepaTtypbl B Yrbe.
KynbTypbl C BbICOKMM coAep)XaHuem caxapa Gornee npuBnekatenbHbl Ans nyen. 910 MOXET yBenuiuTb
KOMMYeCTBO NYen, NOCeLLaloLmnX 3T pacTeHs:, YTO, B CBOIO ovepeb, NoBbiaeT 3(pPeKTUBHOCTb ONbINEHNs
n cbop mega [10, c. 1].

Y nouepHbl CUHErMOpMaHOM B cpefHEM 3a TpU roda nokasartersb KONIM4ecTBa caxapa coctasnsieT 21,3
Kr/ra, 4To yKasbiBaeT Ha MONOXUTENbHYI0 OUHAMMKY, HO BCE eLle HavMeHbLUlee 3Ha4YeHne cpean ncecnenyembix
KynbTyp (Tabn. 3).

Ta6nuya 3 — KonnyecTBo caxapa y MHOTONeTHUX 6060BbIX KyNbTyp B MeJOHOCHOM KOHBelepe Kr/ra,

log
KyneTypb! 2022 2023 2024 cpegHee 3a 3 rogazSD
JliouepHa cnHernbpuaHas 17,0 18,9 28,0 21,315,8
OcnapueTt necyaHbin 39,2 37,0 60,0 454+ 10,2
[OHHUK »XenTbIn 40,0 417 74,0 51,9+ 12,2
r-koadpuumeHT Koppensaumm 0.99 0.97

Y acnapLieTa necyaHoro ypoBeHb caxapa Bbilwe Ha 15,8 %, yeM y niouepHbl 1, B cpefHeM 3a Tpu roga
coctaBsnseT 45,4 kr/ra. Camon NpoayKTMBHOW KynbTypon N0 KONUYECTBY caxapa B cpeaHem 3a Tpu roga (51,9
Kr/ra) sBnsieTca AOHHUWK XenTbli, Bbille, YeM Yy nouepHbl Ha 32,3%. Beicokue koadpduumeHTsl koppenaumm
(r=0,99 u r = 0,97) nokasblBalOT, YTO KONMUYECTBO cCaxapa, BblAensemMoe 3TUMWU KynbTypamu, siIBNSeTCH
OTHOCUTENbHO CTabMIbHON XapakTEPUCTUKOM B TeYEeHMEe pacCcMaTpuBaeMbiX Tpex NeT, YTO CBSA3aHO C
reHeTUYECKNMUN OCOBEHHOCTAMMN paCTEHUN.

MuenoBoabl MOryT UCMNOSb30BaTh JAHHBIE O HEKTAPOMNPOAYKTUBHOCTM ANs1 Bbibopa Hanbonee noaxo-
OSWMX KynbTyp ONs NOceBa, YTO MO3BOSIAET ONTMMM3MPOBaTL Meaocbop. HekTaponpodyKTMBHOCTb MOXET
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BapbMpOBaTbCs B 3aBMCMMOCTU OT roAa, MOrOAHbIX YCIOBUN U OPYrnX hakTOpOB, YTO BAXXHO YYUTbIBATb MpU
nnaHnpoBaHun megocbopa [10, c. 1].

Kak nokasblBaloT pesynbTaTbl UCCNEOBaHUSA, Cpeaun uccneayembliX KynbTyp HEKTaponpoayKTUBHOCTb
nouepHbl CUHernbprnaHom nNo rogamM B 3aBUCUMOCTU OT CMIOXMBLUMXCS MOroAHbIX YCNOBUN YBENUYMBAETCS C
34,0 kr/ra B 2022 roay 0o 56,0 kr/ra B 2024 roay (tabn. 4). CpegHee 3HayeHue 3a Tpu roga coctaBnsieT 42,6
Kr/ra, 4TO yKa3blBaeT Ha OTHOCUTENBHO HU3KUI YPOBEHb HEKTAPONPOAYKTUBHOCTU NO CPaBHEHMIO C APYrMMun
KynbTypamu.

Tabnuya 4 — HekTaponpodyKkTMBHOCTb MHOTONEeTHUX 6060BLIX KyNbTyp B MEAOHOCHOM KOHBEiepe, Kr/ra

Mg
Kynetypel 2022 2023 2024 cpennee 3a 3 rona+SD
JTrouepHa cuHernbpugHas 34,0 37,2 56,0 42,6+ 9,9
dcnapueT necyaHbln 78,4 74,0 120,0 90,8+ 19,4
JOHHVK »XenTbin 80,0 83,4 148,0 103,8+ 29,3
r-koagppmumeHTKOppEnsaLmMm 0.99 0.96

HekTaponpoayKTMBHOCTb 3cnapueTa necyaHoro konebanack ot 78,4 kr/ra go 120,0 kr/ra. B cpegHem
3a Tpu roga coctaeuna 90,8 kr/ra, 4TO CBMAETENLCTBYET O €ro 60nee BbICOKOW NPOAYKTUBHOCTU B CPABHEHUU
c nmouepHon. Hanbonblime nokasaTenu cpegu 6000BbIX KynbTyp AEMOHCTPUPYET AOHHUK XENTbll, ero
HeKTaponpoayKTMBHOCTb konebanacb ot 80,0 go 148,0 kr/ra. CpegHue 3HadeHust 3a Tpu roga CocTaBUU
103,8 «kr/ra, 4To nNoATBepXOaeT ero CTaTyC Kak OOHOW M3 CaMbIX MPOOYKTMBHBIX MEOOHOCHbIX KynbTyp.
JTiouepHa cvHernbpuaHas nokasana HavMeHbllylo uaMeHumsocTb (SD=9,9) HekTaponpogyKTMBHOCTM NO
rogaMm, B TO BpeMs Kak OOHHMK XenTblin — Hambonbwyto (SD=29,3). Bbicokne 3HavaHus koadduumneHTa
koppensumu (r=0,99 u r = 0,96) ykasblBalOT Ha CUINbHYIO NOMNOXUTENBHYIO CBA3b MeXAy rogamMu no ypPoBHIO
HEeKTaponpoayKTUBHOCTW.

Takum obpasom, JOHHUK XENTbIN N 3cnapueT necyaHbl 3HaYUTENBHO NPEBOCXOAAT MOLEPHY CUHE-
rMOpMOHYI0 NO HEKTapPONPOAYKTUBHOCTU. JTO AenaeT nx bonee npeanoyTUTENbHLIMAU ANA UCMOMNb30BaHKS B
MeAOHOCHOM KoHBewepe [12, c. 195].

N3yyeHne megonpoayKTMBHOCTU MOMOraeT NMOHATh, KaK pasnmnyHbie KNMMaTuyeckue yCcroBusi u MeToabl
BeJEeHUs CenbCKkoro X03g1McTBa BAUAIOT Ha ypoxan mega [12, c. 195].

AHanu3 nokasartenen mMegonpoayKTUBHOCTU mccrnedyembix 6060BbIX KynbTyp Mokasan HauMeHbllee
3Ha4eHus y NoLepHbl cuHernbpuaHom B cpegHeM 3a Tpu roga 28,4 kr/ra (tabn. 5). No rogam uccnegoBaHms,
B 3aBMCUMOCTM OT POCTa U pasBUTMS PacTeHMs U3-3a CIOXUBLUNXCH METEOPONIOrMYECKMX YCITIOBUI U YPOBHS
arpoTexHuky, HabngaeTca pocT MeaonpoayKTuBHoCTU ¢ 22,7 B 2022 rogy po 37,3 krira B 2024 roay.

Tabnuya 5 — MegonpoayKTMBHOCTb MHOroNeTHNX 6060BbIX KynbTyp B MELOHOCHOM KOHBenepe, Krira

log
KyneTypb! 2022 2023 2024 cpegHee 3a 3 rogazSD
JliouepHa cnHernbpuaHas 22,7 25,2 37,3 28,4+ 7.8
dcnapueT necyaHbln 52,3 49,3 80,0 60,5+ 13,6
JOHHVK »XenTbin 53,3 55,6 98,7 69,2+ 20,3
r-koadmUNEHT KOoppenauum 0.99 0.96

CTtabunbHO ycToMuMBbIE pe3yrnbTaTbl B TEHEHMEe TPeX feT NomyyeHbl OT NOCeBOB dcnapLeTa necyaHoro,
¢ Hebonbwnm cHmxkeHnem B 2023 roay (49,3 kr/ra no cpasHeHuo ¢ 2022 rogom (52,3 kr/ra), HO 3aTeMm
3HaunTenbHo yBenuuuncsa 8o 80,0 kr/ra B 2024 rogy. CpefHe 3HaveHue 3a Tpu roga coctasuno 60,5 kr/ra,
4yTO Aenaet ero 6onee NPoOAYKTUBHBIM MO CPAaBHEHWIO C NIOLEPHOWA.

HawuBbiclune 3HaueHns MegonpoAYKTUBHOCTU Cpeau KynbTyp Y AOHHWKA KeNToro, HaumHas ¢ 53,3 kr/ra
B 2022 rogy v pocturasa 98,7 krira B 2024 ropgy. B cpegHem 3a Tpu roga coctasuno 69,2 kr/ra, 4to
NOATBEPXKAAET €ro BbICOKY0 MeAONPOAYKTUBHOCTb.

BakHbIM acnekTom npoBeAeHHbIX NCCNedOoBaHMM CTano OCyLeCTBIEHNEe KOPPENnsLMOHHOIo aHanusa
Mexay nokasartensmu TemnepaTtypbl U MegonpoayKTUBHOCTY U3YYEHHbIX KynbTyp. [na aToro aHanusa obina
MOCTpOEHa fMHEWHas 3aBUCUMMOCTb C WCMONb30BaHWEM PErpecCMOoHHOV Mogdenu. [ns OueHKM CTeneHu
6r1M30CTM NoKasaTenen NnpumeHsanack metpuka R2.

Ha npepnctaBneHHom auarpamme oTobpakeHa 3aBUCMMOCTb MeAONpPOAYKTUBHOCTU OT CpeaHen
TemnepaTypbl UIOHSA MO AaHHbIM HabnogeHnn 3a 2022-2024 rogbl (puc. 6). Kaxxaas KynbTypa AeMOHCTpupyeT
YHUKanbHyl0 peakuuio Ha TemnepaTypHble YCroBus. 3amMedeHa 4eTkas TeHOEHUUSI K yBeNM4YeHuo Meno-
NPOAYKTMBHOCTU C POCTOM TEMMEPAaTYpPhbl, YUTO 0COOEHHO SPKO BbIPAKEHO Y AOHHMKA XXENTOro.
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MepnonpoAYKTUBHOCTb B 3aBUCUMMOCTHU OT TEeMNepaTypbl UIOHSA
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PucyHok 6 — KoppensiLMoHHasa CBA3b MexXay TeMmnepaTypon
1 MeonpoayKTUBHOCTbIO MHOrONeTHNX 6060BbIX KynbTyp

AHanus 3aBMCMMOCTM MeJonpoayKTUBHOCTU OT CpefHen TemnepaTypbl UIOHA BbISBUIT 3HAYUTESBHYIO
MONOXUTENbHYIO KOPPEenauuio ANns BCeX uccrneayemblX KynbTyp. [JOHHUK XXenTbid MpogeMOHCTpMpoBar
HanbonbLlylo YyBCTBUTENBbHOCTL K Temnepatype (R* = 0.74), npy 3TOM C MOBbILEHWEM TemnepaTtypbl
HabntogaeTcs HanbonbLUMI NPUPOCT MeOONPOAYKTUBHOCTU. OTO CBUAETENLCTBYET O ero BbICOKOW aaanTuB-
HOCTW K 3acCyLUNMBbIM YCNOBMSAM M NoTeHumane Ansa crabunsHoro megoc6opa B Tennele rogel. AcnapueT (R?
= 0.75) n nouepHa (R? = 0.711) Takke nokasbiBalOT YCTOWUMBYHO NOMOXUTENBHYK 3aBUCMMOCTb, XOTS U C
MEHbLLEN BblpaXXeHHOCTbIO. MioHbCkasa TemnepaTypa BbibpaHa B Ka4yecTBe Krto4eBOro oakropa, nocKombKy
MMEHHO B 3TOM MecsiLie HAYMHAETCA MacCOBOE LiBETEHNE MHOIONEeTHUX 6060BLIX KyNbTyp U akTUBM3NpyeTCs
npouecc HekTapoBblgeneHus. TemnepaTypHble YCNOBUS UIPatoT peLualoLLyto porb B (hOpMUPOBaHUM Medo-
BOro noTeHumarna B CTENHON 30He.

3akntoyeHme. OueHka noTeHUMana MHoroneTHux 6060BbIX KynbTyp MO HEKTaponpoAyKTUBHOCTU U
MeoMpoayKTUBHOCTM BO3AeNbiBaeMblX B MEJOHOCHOM KOHBEWepe B YCINOBUSIX 3aCyLUNMBOW cTeny AKMOSNH-
ckon obnacTn NokasblBaeT, YTO OOHHMK XEeNTbIA U 3cnapueT necyaHblii 3HaYUTENbHO NPEeBOCXOAAT SIOLEPHY
CcMHernbpugHyto no obomm nokasarensm. HektaponpoayKTMBHOCTb AOHHMKA XeNToro, 4oCTUrarLlas B cpea-
Hem 103,8 kr/ra, n acnapueta necdaHoro (90,8 kr/ra) ykasbiBalOT Ha MX BbICOKYHO MpMBIEKaTENbHOCTb AN
MEOHOCHbIX N4en, 4YTo, B CBOK O4Yepedb, CNOCOOCTBYeT YyBENWYEHW0 MedonpoayKTMBHOCTMW. JlouepHa
CuMHernbpugHas, HeCMOTPS Ha NOMOXMTENbHYIO AMHAMUKY B HEKTApONpOAyKTMBHOCTU (42,6 kr/ra), ocTaeTcs
HaMMeHbLUEeN NO CPaBHEHWIO C APYrMMU KyNbTypamu, YTO orpaHnynBaeT ee 3pHeKTUBHOCTbL B MEOHOCHOM
KOHBenepe.

Takum ob6pasom, pesynbTaTbl UCCNEAOBaHUSA MNOATBEPXAAIT, YTO B YCMOBUAX 3acCyLUNIMBON CTENU
AkmMonuHckon obnactn Hanbonee agpheKTUBHBIMU KyrnbTypaMu Ansg Megocbopa sBnsTCS JOHHUK XKENTbIN U
acnapueT necyaHbli, YTO AenaeT UX NPeanoYTUTENbHBIMU ANS POPMUMPOBaHNSA MEAOHOCHOIO KOHBENEPA.
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MOHUTOPUHIT NONE3ALLUTHbIX NECHbLIX MOJTIOC HA CENbXO3Yroanax
TOO «ECUINb-ATPO» U ONPEAENEHUE MECT CKOIMNEHUA APEHAXHbIX TAIbIX BO

Capcekosa [].H. — dokmop cenbckoxo3scmeeHHbIX HayK, npogheccop, dekaH ¢hakyrbmema «JlecHoe
Xx0350cmeo u 3emenbHbie pecypcbly, HAO «Kaszaxckuli HayuoHanbHbIl azgpapHbili uccriedosameribCKuli
yHusepcumemy, 2. Animamsi, Pecrnybriuka KaszaxcmaH.

lNep3adaesa A.A. — kaHOUOam mexHu4YecKkux Hayk, doueHm kaghedpsbi akonoauu, HAO «Kasaxckul
agpomexHuyeckuli uccrnedosamersnbckuli yHusepcumem um. C. CeligpynnuHa», e. Acmara, Pecnybnuka
Kasaxcman.

TokmacbkiHoga ®.A. — kaHOUOam cesibCKoxX03sUcmeeHHbIXx Hayk, PhD kagedpbl «JlecHble pecypcbi,
oxomoeedeHue u pbibHoe xossticmeo», HAO «Kasaxckuli HayuoHasbHbIU azpapHbIl uccriedogameribCKuli
yHuUsepcumemy, Arimameil.

Cambibandueea . T.* — mMasucmp cebCKOX035UCMBEeHHbIX HayK, GokmopaHm, HAO «Kasaxckul
HayuoHarnbHbIU agpapHbil uccriedosamesnibCKull yHugepcumemy», e. Anmamel, Pecriybnuka Kasaxcmar.

B daHHoU cmambe ripogedeHa nnecomakcalyluoHHasi OUeHKa rnonesawjumHbiX Hacaxx0eHuUl Ha cerlbCKo-
xossticmeeHHbiIx yeodusix TOO «Ecurnb-Aepo» Bypabaticko2o paltioHa AkmosnuHckol obnacmu. lMonesawum-
Hbl€ f1eCHbIE MOMI0ChI CripoekmuposaHsi 8 sude 3, 4, u 6-mu psdHbIX nPodosibHbIX nonoc. Obwas nnowadb
cocmaensaem 792,8 ea. [NopoOdHbIl cocmasg OpesecHo-KycmapHUKo8oU pacmumeribHocmu rpedcmaerneH 12
nopodamu. Tpebyemcsi KOpeHHasi PEKOHCMPYKUUS none3aujUmHbix 51eCHbIX rosioc. [NposedeHbl eeodesu-
yeckue pabomebl 110 ornpedesieHUr0 HUXHE20 YPOB8HS pesibecha MECMHOCMU C Uebio 8bISI8NIEHUS] OnmuMarib-
HO20 Mecma CKOr/IeHUs1 OpeHaXxHbIx marbix 800. [locmpoeHa yugposas Modesib NomeHyuabHo20 rpyda-
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Hakornumerssi OpeHaxkHbIX maribix 800, KOmopbil 8 dasibHeluweMm Moxem bbimb UCMOIb308aH 07151 OPOUIEHUST
noned. YKNoH nonueoHa cocmasun 3778 m, nnowadb okono 1,5-2,0 2a. [NposedeHbl acpoxumuyecKkue
uccriefosaHusi no4ysbl 0Ons onpedeneHuss codepxxaHus HumpamHo20 asoma, nodsux}Hoz20 gocghopa,
0bmeHHoz20 Kanus, eymyca, pH cpedsi u 3aconeHHocmu. Pe3ynbmamei uccriedogaHuli no4e rnokasasnu O4eHb
Hu3koe (<2%) u Hu3koe (<4%) codepxaHue 2ymyca. S3HayeHus pH Haxodsmces om crnabowenoyHol (pH 8,9)
00 ymepeHHo-weno4dHol (pH 9,4). lNousbl He3aconeHbl. [pogedeH xumudeckul aHanu3 OpeHaxkHbIX marsbix
800 0Ons onpedeneHuss ycriogull KUCIOPOOHO20 pexuma, op2aHoenmuyeckux rokasamened, MUHeparsu-
3auuu eo0bl, cooepxaHusi BUO2EHHbIX 8eLUECME, MSXKerbIX Memarisios U Mbilbsika. Habrnodaemcs 3a2psi3-
HeHue OpeHaxHbIX marbix 800 uoHamu Posy, Ca?t, AP*, Zn?*, Y Fe?*, Fe®. [Nokazamenu XlKeuxs, BIKs
yKa3bi8alom Ha CUribHOe 3a2psi3HeHUe 8odoema op2aHU4YeCcKUMU eeLecmeamul.

Knroyeenble crioea: rosie3aliumHble SIECHbIE MOJIOChl, PEKO2HOCUUPO8OYHOE obcredosaHue, aspoxu-
MUSI 11048, Ka4ecmeo MpuUpPoOHbIX 800.

«ECIT-ATPO» XLUC AYbINIWWAPYALLIbINbIK ANKANTAPbIHOA TAHAN
KOPFAHbILI OPMAH XOJNAKTAPbIHbIH MOHUTOPUHTI1 X)KOHE EPITEH
AOPEHAXbl CYNAP XXUHANATbIH OPbIHOAPObI AHBIKTAY

Capcekosa [].H. — aybin wapyawsblinblifbl fbifibiMOapbiHbiH O0Kmopbl, npogheccop, «OpmaH wapyalubl-
TblFbl  XXOHE JXXep pecypcmapbl»y haKynbsmemiHiH OekaHbl, «Ka3zak ynimmeiK aepaprblK 3epmmey
yHusepcumemiy KeAK, Anmamei K., Kazakcma+ Pecriybriukachbl.
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byn makanada Akmorna obnbicbl Bypabal aydaHbiHOa opHanackaH «Ecin-Aepo» XKLIC aybin wapya-
WhlbIFbl ankanmapbiHOa maHar KOpPFaHbIW OpMaH XonakmapbiHbIH makcauyusinblK baranaybl xypaisinoi.
TaHan KopfraHbilW OpMaH Xonakmapbl 3, 4 xeHe 6 KamapJibl Y3bIH Xoslakmap mypiHoe obasaHraH. XKannbl
ayOaHbl 792,8 2a Kypaldbl. Araw-byma ecimOikmepdiH myprik Kypambl 12 myKbiMHaH mypadbl. TaHan
KOpFaHbIW OpMaH XoflakmapbiH Kalima KarrblHa Kesimipy XyMbiCmapbiH Xypeidy Kaxem. [peHax0OblK epiceH
cynapdbiH OHMalsbl XXUHany opbiHOapbiH aHblKmay MakcambiHOa xep 6edepiHiH eH memeH OeHaeliH
aHbIKMay ywiH 2e00e3usisibIK XymMbicmap xypeidinodi. [peHax0obIK epiceH cyObl XXUHayfa apHasfraH aneyemmi
moraHHbIH yugpnsik modeni xacandel. ToraHOa XuHarnfaH cyObl ezicmikmepdi cyapy ywiH natidanaHyra
6onadebl. lNonuaoHHbIH eHici 3778 m, aydaHbl 1,5-2,0 2a Kypadsl. Tonbipak KypambiHOa HUMpammbl a30mmbl,
XKblmKbiMarnbl pocgopdel, anmacnasnbl Kanuldi, 2ymycmsl, mornbsipakmbsiH pH opmacbkiH, my30bibifbiH
aHbiKmay MakcambiHOa az2poxXUMUsfbIK 3epmmeynep Xypaisindi. Tonbipakmbl 3epmmey Hamuxenepi
bolibIHWa Kapauwipik menwepi eme memeH (<2%) xoHe memeH (<4%) ekeHi aHbikmanodbl. TonbipakmsiH pH
opmachsi asici3 cinminideH (pH 8,9) opmawa cinminiee deliH (pH 9,4) aybimkudbi. Torbipakmap copmaH emec.
LpeHax0biK epiceH cynapOblH OmMmeK PeXUMiH, opeaHOoMenmuKasnblK KepcemkiwumepiH, MuHepandaHybiH,
buozeHdi 3ammapObiH, aybip MemandapObiH XOHE MbIWbSKMbIH MOMIWEPIH aHbiKmay MakcambiH0a XUMUsi-
nibik mandaynap Xypeisindi. [peHaxobik epieeH cynapObiH Pyanms., Ca?*, AP, Zn?%*, 3 Fe?*, Fe3* uoHO0apbimeH
nacmanfraHbi aHbiKmasndbl. OXXKeuxp, OBXKs MoHOepi moFaHHbIH ope2aHUKarsblK 3ammapMeH Kammhbi iacman-
faHbIH Kepcemmi.

TyliHOi ce30ep: maHarn KopraHbiW OpPMaH Xonakmapsbl, bapnay 3epmmeyrnepi, monbipakK apoxu-
musicbl, maburu cynapObiH canachi.
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This article presents a forest mensuration assessment of protective shelterbelts on the agricultural lands
of Yessil-Agro LLP, located in the Burabay District of the Akmola Region. The shelterbelts are arranged as
longitudinal strips comprising 3, 4, and 6 rows, covering a total area of 792.8 hectares. The tree and shrub
species composition includes 12 different species. The findings indicate that the shelterbelts require root
restoration. Geodetic surveys were carried out to assess the lowest terrain level and to identify optimal loca-
tions for the accumulation of drainage meltwater. A digital model of a potential drainage pond was developed,
which could serve as a source of field irrigation. The slope of the study area extended approximately 3,778
meters, the surface area was about 1.5-2.0 hectares. Agrochemical analysis of the soil was conducted to
determine the levels of nitrate nitrogen, mobile phosphorus, exchangeable potassium, humus content, pH, and
salinity. The results indicated very low (<2%) to low (<4%) humus levels. The pH ranged from slightly alkaline
(8.9) to moderately alkaline (9.4), and the soils were found to be non-saline. A chemical analysis of the
drainage meltwater was also performed, assessing oxygen levels, organoleptic parameters, mineralization,
nutrient content, heavy metals, and arsenic concentrations. Elevated levels of ions such as Piota, Ca?”, A7,
Zn?’, and Y Fe?”, Fe®*were detected. Indicators of chemical and biological oxygen demand (CODichromate @and
BOD:s) revealed significant organic pollution in the drainage water.

Key words: shelterbelts, recognaissance survey, soil agricultural chemistry, natural water quality.

BBepeHue. NpuunHamn HaBogHeHU B KaszaxcTaHe SIBNAOTCA HErPaMOTHOE PaCMofioXKeHUe CenbCKo-
XO3ANCTBEHHbIX YIOOUN N HAaceneHHbIX NyHKTOB 6e3 y4eTa ecTeCTBEHHOMO perbeda MEeCTHOCTH, YKITOHa e,
HapyLleHne eCTeCTBEHHbIX pycern pek, HakonneHne 6onblinx 06bEMOB BOAbI B BOAOXPaHUNMLLLAX, 03epax,
CTPOWUTENbLCTBO AOPOroCTOSAWMX MAOTUH U gamb un gp. HaBogHeHusa BMocreacTBMM MPUBOAAT K 3pO3uu,
Jerpagaumm n onycTbIHMBAHMIO MOYB, YTO BNeYeT 3a COO0N UHTEHCUBHYIO XUMMU3ALMIO CENbCKOrO XO3ANCTBA.
[na npegoTBpalleHMs HaBOAHEHUIN MPU MPUHATUN apXUTEKTYPHO-MMNaHMPOBOYHBIX pelleHMn Heobxoammo
YyUMTbIBaTb MECTHYIO Tonorpadguio, yKIroH penbeda ao 25 rpagycoB 1 € y4eTOM 3TOro rpaMOTHO pa3mellaTtb
nonesallmTHble necoHacaxaeHus [1, c. 4597].

KomnnekcHasa nporpamma «O nnaHe nonesaluTHbIX NIeCOHacaXaeHWU, BHeOPEHUS TPaBOMNOSibHbIX
ceBoobOpOTOB, CTPOUTENBLCTBA NPYAOB M BOLOEMOB, Ans obecnevyeHms BbICOKMX YCTOMUYUBBIX YpOXaeB B
CTENHbIX M NecocTenHbIX parnoHax EBponeinckon yactn CCCP», npuHaTasa B 1948 roay, Obina HaueneHa Ha
npegoTBpaLleHne 3acyx, 3po3un NoYB MyTeM CTPOUTENbLCTBA BOOOEMOB, NOCaAKM NECO3alLMTHbIX Hacaxae-
HWUIA 1 BHeAPEHUs1 TpaBonosbHbIX ceBoobopoToB (B.B. Jokyyaes, .A. KocTeiues, B.P. Bunesamc). Komnnekc
NPOTUBO3PO3NOHHBIX MENMOPATUBHBIX MeponpuaTui paspabotaH Bcepoccuiickum HUW BuHOrpagapcTea m
BMHOAENWNS HA OCHOBE MHOMOMIETHUX HAOMIOOEHWUIA M ONBITOB, C YYETOM WCCNEOOBAHUA PYCCKUX YYEHBIX
Hokyyaesa B.B., Namaunbckoro A.A, KocTtblueea H.A., Beicoukoro IM.H., Tumupsasesa K.A., Bunbamca B.P.,
BepHagckoro B.. n mHormx gpyrux, a Takke coBpemeHHbix pabot Cobonesa C.C., bapaesa A.W., Poge A A.
n op. [2, c. 92-101]. JlecHble 3aWMTHbIE MOMOCHI BbICAXMBANUCHL MO NEPUMETPY MNOren, Mo CKIoHaM OBpParoB,
BOOJb CYLLIECTBYIOLLMX M UCKYCCTBEHHO CO3aHHbIX BOAOEMOB, HO MPU 3TOM HE YYUTbIBANCs €CTECTBEHHbIN
penbed MECTHOCTU, HE MPOBOAUITMCE Tonorpaduyeckme cbemkn n Tpebosanucb Gonblune Tpygo3aTpatbl Ha
co3gaHue NCKYCCTBeHHbIX BogoemoB. B 1953 r. nnaH 6bin 3aBepweH. C 1985 r. paboTbl MO pacnMpeHuto
MoZepHM3aLUMM CUCTEMbI PppUrauum 1 neconocagok Obinv NpekpaLleHbl U YacTUYHO paspyLleHbl. B cBsAsu ¢
3TMM MOHWTOPWUHI MOME3aLUMTHBIX JTIECHBIX MOJIOC Ha CENbX03YyroAusix U onpegeneHve MecT CKOMMeHUst
APeHaXHbIX TanblX Bo4 Ha NpMMepe KPecTbsiHCKOro xo3sanctea AkmonuHckon obnactu TOO «Ecunb-Arpo»
ABMNSOTCA akTyanbHbIMW 3agavamu.

Llenb nccnegoBaHus — npoBeeHNE MOHUTOPMHIA NOMNE3aLUNTHBIX NECHbIX MNOJOC Ha CENbX03Yroansix
TOO «Ecunb-Arpo» 1 onpegeneHne MecT CKOMMEHUSI APEHaXXHbIX TanbiX BOA.

CornacHo noctaBneHHoW Lenu, b chopMynnpoBaHbl criefytolime 3agayun:

- MPOBECTM NIECOTaKCaLMOHHYH OLEHKY MOMe3alUMTHbIX HACaXKOEHWNIA Ha CENbX03yroaunsix;

- MPOBECTM PEKOTHOCLMPOBOYHOE 0bcrneaoBaHve penbeda MecTHOCTY;

- NPOBECTU arpoxMMmmyeckue UccriegoBaHUs MOYB Ha COAEpXKaHWe HUTPATHOro asoTa, MOABUKHOMO
¢ocdopa, obmeHHOro kanusg, rymyca, pH cpeaibl U 3aCONEHHOCTM NOYB C 3aKNaaKon NoOYBEHHbIX pa3pes3oB 40
rny6uHsl 120 cwm;

- MPOBECTM XMMMWYECKUI aHanu3 ApeHaxHbIX TanbiX BO4 C LUEeNbl onpeaernieHnss opraHonenTu4ecknx
nokasaTenew, yCrOBMI KWCIOPOAHOIO pexuma, nokasaTenev MuHepanusauun, coaepXaHusi OMOreHHbIX
BELLECTB, TSPKENbIX METamoB U MblLbsiKa.

CrtaTtbsl noarotoBneHa B pamkax npoekta AP19679749 «KapTorpacdumpoBaHune nonesawmnTHbIX NeCHbIX
Monoc, UX BVSIHME HA YPOXXaNHOCTb 1 BOAHbIE PECYPChI, NEPCMNEKTUBbLI PacLUMPeHUsi, C NPMMEHEHEM reonpo-
CTPaAHCTBEHHbLIX TEXHOMOrMi B AKMOSIMHCKOM obnacTuy, BbINOMHAEMON no OromkeTHOW nporpamme 217
«Pas3BuTre Haykmy». ABTOpbI BbipaxatoT 6narogapHoOCTb y4acTHUKaM JaHHOro npoekta Sagin J., TokTacbiHOBY
XK.H., Amanxxonoson P.LU., A6xaHosy T.C., KypmaHroxuHoBy A K.

MeToabl uccnegoBaHumn

JlecoTakcauMOHHbIE NokasaTenu nonesalMTHbIX HacaxaeHu onpeaeneHsl ¢ NPUMEHEHNEM U3MEpPU-
TenbHbIX NPUBOPOB M MHCTPYMEHTOB (BbicoTomep Suunto PM-5/1520, nasepHbin gansHomep Leica Distro D5,
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anekTpoHHasa mepHasa Bunka MDIlI Ha 500 mm, Haglof), ¢ onpegeneHnem ux NPOEKTHOM KOHCTPYKLUMWU,
COXpPaHHOCTUW, BMOOBOro, BO3PACTHONO COCTaBa APEBECHON M KYCTApHUKOBOW PacTUTENbHOCTU, C OLLEHKOW
hakTnyeckoro coctosiHus. PekorHocLmpoBoyHoe obcrneaoBaHue pernbeda MeCTHOCTU NPOBEAEHO C UCMNONb-
30BaHMeM cnyTHukoBoro obopyanosaHua GNSS-npuemHukos GeoMax Zenith 60, MOGUMBLHOrO NPUNOXEHMUS
OrmanKZ n komnbtoTepHoro npunoxexHus Google Maps:
https://play.google.com/store/apps/details?id=com.forest_bsm_group.ormankz&hl=ru
https://play.google.com/store/apps/details?id=com.google.android.apps.maps&hl=ru.

eorpaduyeckne KoopaMHaTbl OMbITHbIX YYACTKOB YHUUUMPOBAaHbI NO €AMHON MEXOyHapOOHOM
reorpadudeckorn npoekumn cuctembl UTM WGS-84. Tonocbemka BbiNoniHEHa B Maclitabe 1:500 (kapTa
co3gaHa npu cooTHoweHun 1 cM cooTBeTcTBYeT 5 M). Obpasupbl No4B Obinn B3ATHI C KAXO0ro NOYBEHHOMO
ropmsoHTa go rnybunbl 120 cm cornacHo TOCT P58595-2019. «MouBbl. OT60op Npob». Macca npobbl cocTa-
Buna 400-500 r. NMpo6onoaroToBka noye ocyllecTBnsnack B cootBeTcTBumM ¢ FOCT 26269-91. N'ymyc onpege-
nanun no metoay TopuHa B mogmdukaumm LUMHAO, TOCT 26213-91; HuTpaTHbIN a3oT — no metoay LIMHAO,
FOCT 26488-85; noasmkHble hopMbl hocchopa n obmeHHoro kanusa — no metogy MauvruHa B mogmdukaumm
LUMHAO, TOCT 26205-91; onpegenenne pH cpegbl BogHOM BbITsHXKM noyB cornmacHo MOCT 26423-85,
CTeneHb 3acoNIeHHOCTN NoYBbl — MO NnoTHoMy octaTky, F[OCT 26490-85 B akkpeamToBaHHON nabopaTtopum
TOO «Hay4HO-NpOM3BOACTBEHHbLIVM LEHTP 3epHOBOro xossancrtea um. A.W. bapaesa». XvMuyeckun aHanms
NPUPOAHBLIX BOA NPOBOAMIICA NO HOopMaTuBHbIM JokymeHTam: TOCT 26449.1-85, TOCT 26449.2-85, CT PK
MCO 6332-08, CT PKNCO 10523-2013, NMHAO ® 14.1:2:4.190-2003, P 52.24.420-2006, P[ 52.24.486-2009.
M-01-42-2006, NMHO & 14.1:2:4.135-98 B akkpeauToBaHHOW nabopaTtopum «QKOHyC». CMellaHHble Npoobl
BOAbl OblNM 0TOOPaHbl B O4HOPA30BbIE NOMMAITUIEHOBbLIE EMKOCTU 06 beMOM 2 1, Anst OnNpeaeneHus pTyTn —
B CTEKNsiHHble OyTbinM o6bemom 0,3 n.

Pe3ynbTaTbl UCcCnegoBaHUA U X o6cyxaeHue

TOO «Ecunb-Arpo» 6bino cosgaHo B 2009 roagy, cenbxo3yrogusi pacrnosioxeHbl B cene KeHecapbl
Bypabainckoro paioHa AkMonuHckomn obnactu (pucyHok 1). Obwas nnowaab 3eMenbHOro KNuHa coctaBnseT
87 500 ra, u3 Hux nawHn — 41 366 ra, nactouwa — 45 634 ra, nocesHas — 40 000 ra. OCHOBHbIM BMAOM
OeaTenbHOCTU ABMSIETCS BblpallMBaHue 3epPHOBbIX U 3epHO6060BLIX KyNbTyp, BKOYad CEMEHOBOACTBO.

Ha cenbxosyroauax TOO «Ecunb-Arpo» npogornbHble nonesalimtHble necHole nonockl (53°04'50"N,
70°41'51"E) 6binu cnpoektupoBaHbl B 70—80 rr. npowunoro crtonetus kak 3, 4, n 6-Tm psgHble nocagku.
PacctosHusa mexay npogornbHbiMy nonocamu coctaensaet 400-450 m, npoTtsbkeHHocTb fo 2000 m. Cxema
nocagku 3x1 M, wupuHa nonockl — 9 M. B HacTosiwee Bpems B TOO «Ecunb-Arpo» coxpaHunocb 792,8 ra
NecHbIX NONoc. ACCOPTUMEHTHBIN COCTaB APEBECHON N KyCTapHUKOBOW PacTUTENbHOCTU B OCHOBHOM BKITHO-
yaeT 12 nopog;: Tononb 6enbii (Populus alba), ocuHa obbikHoBeHHas (Populus tremula L.), 6epe3a nosucnas
(Betula pendula, Roth), kneH ocTponucTHbI (Acer platanoides L.), sceHb 0bbIkHOBEHHLIN (Fracsinus excelsior
L.), Ba3 menkonucTHbin (Ulmus parvifolia), nuna kpynHonuctHas (Tilia platyphyllos (Scop), nox cepebpuctbii
(Eleagnus argenteae (Pursh.), wpra osanbHas (A. ovalis (Lam) Dum- Cairs), 6ospbiwHuk (Crataegus L.),
wmrnoBHWK (Rosa canina L.), cmopoguHa 3onotas (Rubus aureum L.).

MOHUTOPUWHI NEeCHbIX NONOC, pacnonoXeHHbIX B6NU3M nocenka MageHneT nokasan nx HeyooBneTBopu-
TenbHOEe COCTOsIHME. KOHCTPYKLMSA NeCHbIX NOoc criaboBbipaxeHa M3-3a CUNbHOMO paspacTaHusl 4epeBLEB U
OTCYTCTBUS Hagnexatllero yxoaa. bonblWMHCTBO AepeBbEB ABMNAKTCA CTApOBO3PACTHBLIMU C METENKOODOPa3HOMN,
CYXOBEPLLNHHOWN KPOHOW U HaxoOsaTCs B YTHETEHHOM COCTOSIHUU. VIMesi CyXOCTOMHbIE AepeBbs (PUCYHOK 2).

PucyHok 1 — KapTta-cxema cenbxosyrogun TOO «Ecunb-Arpo»
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PucyHok 2 — CocTosiHue TpEXpsaaHbIX NEeCHbIX NONoc U3 BaA3da menkonuctHoro (Ulmus parvifolia)

B KauecTBe X035IMCTBEHHbLIX MEPONPUATUA PEKOMEHAOBAHO YAaneHne CyxocToeB, obpeska 1 Bbinunka
yCOXLUMX BETBEN AepeBbeB. TakMM 06pa3om, CyLLecTByOLLME NOoMe- 1 NOYBO3aLLMTHbIE NecHble nonocel TOO
«Ecunb-Arpo» BOGnM3u nocenka MageHueT He BBIMOMHSAKT CBOW WHXEHEPHO-3awuTHble (OYHKUUM U He
0Ka3bIBaKOT CYLLIECTBEHHOrO BIMSHWUS Ha YPOXaMHOCTb CEIbCKOXO3AWCTBEHHbIX KynbTyp. CrnegoBaTternbHO,
TpebyeTcsl KopeHHast PEKOHCTPYKLUMS Nosie3allMHbIX fiecHbIX nonoc [3, ¢.85-95].

Ha ocHOBe CHMMKOB CrMyTHMKa MECTHOCTM MOSMyYeHHbIX C canTa https://www.planet.com meTtogom
OVNCTaHLMOHHOTO 30HAMPOBAHMS onpeaeneHbl MecTa CKOMMEHNs CHera B BECEHHUI Nepunof. TeCTOBbI MOSUIOH
pacrnonoXeH cpean SYMEHHbIX MOMen, ¢ 3anagHoW CTOPOHbI AAHHOro MONWroHa npouspacrtalT 6epe3oBo-
OCUHOBbBIE KOJSKW, C HOXXHOW CTOPOHbI MPOM3pacTaeT eCTECTBEHHbIN KOMOK, NpogonrosaTon hopMbl Nnowaabo
okorno 1,5 - 2,0 ra, cocToawwmn 13 6epesbl NOBUCIION, XXMMOMOCTY TaTapCKON U UBbI KyCTapHUKOBOW.

Ha TtectoBom nonuroHe TOO «Ecunb-Arpo» Ha OCHOBE TOMOCHLEMKM BbINOSIHEHbI reofesndeckme
nccrnenoBaHus penbeda MeCcTHOCTW, pacyeTbl 06bEMOB 3eMMsHbIX paboT, NocTpoeHa uugposas Moaenb
mMecTHocTM (LUMM) n BbisiBneH 1 noTeHumanbHbIN NpyA-HakonuTenb Ans cbopa apeHaxHbIX Tanbix Bod. Ha
OocHoBe ypoBHS banTtuiickon cuctemsl BeicoT (BCB) y nonvroHa onpegeneHbl HECKOMNBKO YPOBHEN NOHKEHNS
penbeda MECTHOCTM U HXKHME TOYKM HaZ YPOBHEM MOpPS (PUCYHOK 3).

TectoBbii nonuroH Ne 1 (5882613.311, 613681.224) Ha cenbxo3syrogbe TOO «Ecunb-Arpo» gns
OnpeaeneHnsl yknoHa ¢ y4eToM pasfMYHOro YPOBHS BbICOThI YCITOBHO Obin pasgeneH Ha 4 yposHs. o
Pa3HOCTM BbICLLEN Y HUKHEN TOYKM ObIN paccumTaH YKIOH MONMroHa paBHbi 3778 M.

1 ypoBeHb no BCB - 281,6520 m; obwas nnowaae nonvroHa (Sn) coctasuna 115,393 kB.M. 2 ypoBeHb
no bCB — 280,7060 m; Sn — 53,248 kB.M. 3 ypoBeHb no BCB — 279,7620 m; Sn — 17,523 kB.M. 4 ypOBeHb MO
BCB — 278,8180 m; Sn — 2,704 kB.M. Camas HWKHASA TOYKa 3TOro nonuroHa 277,8740 m Hag ypoBHEM MopS
BCB. Ha ocHoBe pekorHuctupoBkm (10.10.2023) onpegeneHo, 4TO MECTHOCTb SBnsieTcs GonoTucTon,
ncrnonb3yeTcs B kadecTBa nacTbuuia, rae npouspacratot 6epesbl.

277.8740

PucyHok 3 — KapTta-cxema TectoBoro nonuroHa B TOO «Ecunb-Arpo»

158


https://www.planet.com/

AYblJ1 WAPYALWBUIbIFbI FbJIbIMOAPDI

CEJIbCKOXO3ANWCTBEHHbIE HAYKU

B tabnuue 1 npeacTaeneHbl pesynbTaTbl arpOXMMUYECKUX UCCNeaoBaHnin obpasLoB, B3SThIX C KaX40ro
NMOYBEHHOro ropu3oHTa Ao rmybuHsl 120 cm (pUcyHok 4).

Tabnuya 1 — Pe3ynbTaTbl arpOXMMUYECKUX UCCIEA0BaHU NOYBEHHbLIX 06pa3LoB

my6uHa HuTpaTHbI MoaBWKHbBIN O6M?HHbIVI rymyc, % oH MnoTHbLIN
oTbopa, cM asort, Mr/kr | docdop, MI/Kr | Kanum, mr/kr ocTtaTok, %
Anax 0-13 6,0 24,6 492 3,6 8,9 0,078
B114-30 10,8 1,9 241 1,5 9,1 0,080
B2 31-54 20,4 2,0 228 0,8 9,3 0,040
BC 55-87 2,3 cnegpl 231 0,8 9,4 0,070
C 88-120 1,2 cnepgpl 233 0,7 9,3 0,178

Kak BnaHO m3 tabnuubl 1, cogepxaHue HUTpATHOro asoTta Ha rnybuHe 0-13 cM B ropm3oHTe Anax
coctasnseT 6,0 Mr/Kr No4Bbl, YTO FOBOPUT O HWU3KOM COAepXXaHuu HUTpaTHoro asota (4-8 wmr/kr) (no B.T.
YepHeHok). Ha rny6uHe 14-30 cm B ropmnsoHTe B1 konunuectso NOs — 10,8 Mr/kr, 4To yka3biBaeT Ha cpegHee
cogepXaHue HUTpaTHoro asota (8-12 mr/kr). Ha rmybuHe 31-54 cm B ropusoHTe B2 cogepxaHue HUTpaTHOro
asoTa — 20,4 Mr/kr, YTO NoKasbiBaeT BbICOKMIA YpOBEHb 0becneyeHHocTH nouBbl NOs. Ha rny6uHe 55-87 cm B
ropmnsoHTe BC — 2,3 mr/kr, Ha rnybuHe 88-120 cm B ropmsoHTe C — 1,2 Mr/Kr, 4TO CBUOETENLCTBYET 00 OYEHb
HU3KOM CcOAepXaHUM HuTpaTtHoro asota (oo 4 wmr/kr). Takum o6pas3om, MOXHO KOHCTaTUMpOBaTb, YTO
cofepaHue HUTpaTHOro asoTa B MOYBEHHOM npodune o rnybuHbl 120 cm konebnetca OT HU3KOro A0
BbICOKOI0, MPOUCXOOUT NOCTEMNEHHOE E€ro CHMKEHNE B HKHUX TOPU3OHTAX MOYBbI.

CnegyowmmM BaXHbIM MakpO3fIeMEHTOM [AJf1 NUTaHMs pacTeHuid sBnsietcs docdop, KoTopbIn
ycunmBaeT pasBUTUE KOPHEBOW CUCTEMbl pacTeHUsi, MPOBOLMPYA POCT KopHen Brnybb. Kpome TOro,
HegocTaTok poccopa Ha HadarnbHOM CTaaun XXM3HW pacTeHus NPensiTCTBYET BCEMY nepuoay ero pocta. lMpwu
HegocTaTke doccopa MpPoONCXOOUT 3adepXKKka pasBUTUS PACTEHUA W CHDKEHWE YCTOMYMBOCTU K
HebnaronpuATHLIM NOroAHbIM YCINOBUSAM, 3HAYMTENBbHO YXYALIAETCA Ka4ecTBO NPOAYKUMM.

PucyHok 4 — 3aknagka no4BeHHOro paspesa n otoop npobbl BoAbl U3 Npyaa-HakonuTens

Kak BuaHO 13 Tabnuubl 1, B nouseHHom obpasue TOO «Ecunb-Arpo» cogepxaHue P20s (no B.T.
UepHeHok) Ha rnybuHe 0-13 cm B ropu3oHTe Anax cocTaBnsieT 24,6 Mr/Kr nouvBbl, YTO CBUAETENLCTBYET O
BbICOKOM cofepkaHun gocdopa. Ha rnybuHe 14-30 cm B ropmsoHTe B1 — 1,9 mr/kr, Ha rmybuHe 31-54 cm B
ropunsoHTe B2 — 2,0 mr/kr, 4To CBUAETENLCTBYET 06 O4MEeHb HU3KOM coaepxaHum choccopa Ha rnybuHe 14-120
cM (go 6 mr/kr). Ha rnybuHe 55-87 cm B ropmnsoHTe BC 1 Ha rmy6uHe 88-120 cm B ropusoHTe C oTMevatoTes
cnefoBble KonmyecTBa noaswkHoro docdopa. Huskoe cogepxaHune occopa TpebyeT BHeceHus
docdopHbIX yaobpeHun.

Hanbonee ycBosieMbiMy AN pacTEHU SIBNAIOTCA BOAHOPACTBOPUMbIN U 0OMeHHbIV kanui. Coaepxa-
HMe BOOHOPAaCTBOPMMOrO Kanusi B MOYBE HE3HAYuTenbHOE, MO3TOMY OCHOBHBIM WCTOYHWKOM Kanuvs Ans
pacTeHun aBnseTca 0OMEeHHbIN kanui, ONA KOTOPOro OT BanoBoro kanuvs Takke mana (0,4%). OntumansHoe
KOnmM4ecTBO 0OMEHHOIO Kanusi B MOYBE AN HOpMalibHOro pocTa 1 pasBuTus pacteHuni coctaenset >300 mr/kr.

Kak cnegyet u3 gaHHbix Tabnuupl 1, B nouBeHHoM obpasue TOO «Ecunb-Arpo» cogepxarue K20 (no
Mauuruny) Ha rnybuHe 0-13 cMm B ropu3oHTe Anax cocTaBnget 492 mr/kr nousbl (>400 mr/kr), 4To roBopuT 06
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OYeHb BbICOKOM coaepkaHum kanusi. Ha rnyouHe 14-30 cm B ropm3oHTe B1 — 241 mr/kr, Ha rnyouHe 31-54 cm
B ropusoHTe B2 — 228 wmr/kr, Ha rnybuHe 55-87 cm B ropusoHte BC — 231 wmr/kr, Ha rnybuHe 88-120 cm B
ropnsoHTe C — 233 Mr/kr, YTO CBUOETENLCTBYET O MOBbLILIEHHOM COAEPXaHUW Kanus no Bcemy npocpunto
noysbl (200-300 mr/kr).

Takum obpasom, arpoxumMmyeckne nccrneaoBaHus NoYBeHHbIX 06pasLIoB, B3ATbIX C NOYBEHHOrO pa3pesa
0o rmy6uHbl 120 cm, nokasanu nosbiweHHoe (200-300 Mr/kr) u o4eHb BbICOKOE coepkaHue obMeHHOro kanus
(>400 mr/kr) B BEpXHEM NMOYBEHHOM ropn3oHTe. C NOHWXEHMEM ropM3oHTa NoYB HabngaeTcs nocTeneHHoe
€ro CHWKEHNe.

Kak BMgHO 13 Tabnuupl 1, cogepxaHue rymyca B BEPXHEM CIO€ MOYBbl B FOPU3OHTE MOYBbI Anax B
npegenax 3,6%, 4TO roBOPUT O HN3KOM cofepXaHum rymyca (2-4%), B ropmsoHTe noysbl B1-1,5%, B ropusoHTe
noyBbl B2-C B mnHTepsane 0,7-0,8%, 4To roBoput 06 O4eHb HU3KOM coaepxaHun rymyca (<2%). Peakuums
MOYBEHHON cpeabl BNUSET Ha 0becnevYeHHOCTb pacTeHUN nuTaTenbHbIMUM 3nemeHTamun. BnaronpusTHowm
cpegov aons 6onblUMHCTBA pacTeHu ABnsieTcs HewTpanbHas cpepa (pH 7,3-8,2). B wenoyHbix noyBax
NoABWXHbIN (boccop BbiNagaeT B 0CAAOK U pacTeHUs HaYMHAOT MUCMbIThiBaTb ero Aeduuut. o gaHHbIM
arpoxmMmnyeckux uccriegosaHuin pH noyseHHbIX obpasuos konebnetcs ot cnabowenovHon (pH 8,9) po
yMmepeHHo-LwenovHon (pH 9,4).

ConeBori pexuMMm MOYB B €CTECTBEHHbIX MPUPOAHbLIX YCMOBUSIX OMpenensieTcs KnuMaTU4ecKuMu,
reomoponorMyecknmu, rmaponormyeckumMm n rmgporeonorndyeckumm paktopamu. Ecnu npoueccol Hakonne-
HWA comnen, npeobrnagalT Hajg BblWenavymBaHUMeM, TO MPOUCXOOUT 3acofieHne MouYBbl. AHanM3 NIOTHOrO
ocTaTka nokasarn, YTO COAepXKaHue Cyxoro octaTtka B ryMyCOBOM ropu3oHTe konebnetcs B npegenax 0,040-
0,178%, 4TO roBOpPUT O HE3ACONIEHHOCTMN MOYBbI UCCNIEA0BAHHOIO y4acTkKa.

B Tabnuue 2 npeacTtaBneHbl AaHHbIE XMMWYECKOrO aHanvu3a NpupOL4HOW BOAbI, B3ATOW M3 npyda-
HakKonNUTENs ApeHaxHbIX Tanbix Bog (53°4'24.60"N, 70°53'28.08"E). bbinv onpeaeneHsl opraHonenTuyeckne
nokasaTenu cMmellaHHoW npoObl (3anax, Mpo3paYHOCTb, LBETHOCTL), obLasd MuHepanu3aunsi Mo CyxXoMy
ocrtatky, CO2 cBobogHasa (Mnu kapboHaT-uoH), obLias XKeCTKOCTb, Bbin NPOBEAEH XUMMUYECKUA aHanu3 Ha
cogepxxaHme moHoB: Cl, SO4%, NOs,, HCOs, Ca?*, Mg?*, YNa+K, Feosw, pH; XMKeuxp, BIMKs, Hg?*, NH4*,
KOMNMMYeCTBEHHbI aTOMHO-3MUCCUOHHbIN aHanu3 ¢ UHOYKTUBHO-CBA3aHHON Mna3momn Ha 6 anemeHToB (As, Be,
Zn, Al, Pb, Sr).

AHanus kayectBa NPUPOAHOM BOAbI NPOBOAWMNCA COMMacHO HOPMaTUBHOMY AOKYMeHTy [4, c.2].
OpraHonenTuyeckme nokasatenu ApeHaHOM Taron BoAbl NpeacTaBreHbl B Tabnuvue 2.

Tabnuuya 2 — OpraHonenTquCKme nokazartesnn gpeHaXHblX TallblX BO

O6bekT 3anax, 6annbl Mpo3payHoCTb, CM LiBeTHOCTb, B3BelueHHbIe

nccnegoBaHuns rpagyc BellecTBa, Mr/gm®
BogHbih 06bekT 0 >20 <20 <0,25
OnwncaHne oTCyTCTBUE npo3payHble enToro uBeta | HebGonbLUOW 0canoK
napameTpoB OLLYyTUMOro

3anaxa
Knacc kayecTtBa Bog 1 1 1 1
0O4Y€eHb XopoLlee

Kak BuagHo u3 tabnuubl 2, y npobsl Boabl npu 20°C 1 npu HarpeBaHun o 60°C 3anax OTCyTCTBYeT, T.€.
MHTEHCMBHOCTbL 3anaxa 0 6annos.. [Mpoba Boabl sBNsieTCcsa Npo3payvyHomn, ¢ HeGONbLLUMM 0CagKoB Ha OHEe, UBET
XenTbld, UBeTHOCTb He Bonee 20 rpagycoB. Takum obpas3om, Mo opraHonenTU4eckMM nokasatensm npoba
BOAbl MMEET OYEHb XOpPOLLEee KayecTBO M oTHocuTcsa K 1 knaccy. B Tabnuue 3 npeacrasneHbl AaHHbIE MO
MUHEpanu3aumm gpeHaxHbIX Tasnbix BOA.

Tabnuua 3 — MNokasaTeny MUHepan3aumm BoAHOro oobekTa

Ob6bekT Hopmupyemble nokasartenu, mr/gme Ko,
nccrnegosaHua | SO4% | CI | Ca?* | Mg?* | YNa+K| HCOs | COs? Cyxom obLas Mr-
ocTaToK | MuHepa | 3KB/n
nusa-
ums
BoaHbl 06bekT 14 18 38 17 34 244 - 244 366 3,3
HopmaTnBHble <100 | 300 | 150 | =20 170 - 0,2 - <1000 <4
nokasarenu
BOAbl
Knacc kadecTtBa 1 1 4,5 1 1 - 1 - 1 1
BOA,

MpumeyaHne — 1 Knacc — o4YeHb XOpollee KavecTBo, 2 KMacc — XOpollee KayecTBo, 3 Knacc — yMEepPEeHHO
3arpssHeHHble, 4 Knacc — 3arpssHeHHble, 5 Knacc — o4eHb 3arpsisHeHHble
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Kak BnaHo 13 tabnuubl 3, cogepxaHue cynbdaT-MoOHOB B ApPEHaXXHOWN Tanoin Boge paBHO 14 mr/gms,
YTO He npeBblllaeT nokasatenb 3arpsisHeHus BoA (<100 mr/n) u cBugeTenbcTByeT 06 OYEeHb XOpOoLUEM
kayecTBe Bogbl (1 knacc). CogepxaHune xnopua-uoHos — 18 mr/am3, 4To Takke roBopuT 06 OYEHb XOPOLUEM
kavectBe BoAbl (<300 mr/gm®). KonuuectBo ruapokapboHaT-uoHoB — 244 wmr/am® (He HopmupyeTcs).
KapGoHaT-MoHbl He 0GHapy»KeHbl. KoHLeHTpaLms kKaTMOHOB BapbupyeT B crieaytowmnx npegenax: Ca2* — 38
mr/amd, Mg2t — 17 mr/am3; > Na+K — 34 mr/gm3. Mo copgepxaHnto KaTMOHOB MarHusl, HaTpWs, Kanus AaHHbIN
BOLOEM MOXHO OTHECTM K 1 Kraccy — K «o4eHb YmcTbiMy. CoaepaHue cyxoro octaTka 3admKkcupoBaHO B
konuyectBe 244 mr/am3, oblas MuHepanusauus Boabl — 366 mr/gm3, 4TO He npeBbllaeT nokasaTterb
MUHepanusauun BoA, T.e. cootBeTcTByeT 1 knaccy (<1000 mr/gm® — «o4eHb xopoluee kavecTBo»). ObLasn
XECTKOCTb Npobbl A0 4 Mr-3kB/f, 4YTO COOTBETCTBYeT 1 Knaccy, T.e. BoAa OYeHb XOPOLIEro KadecTsa.
HaGntogaeTtcs Bblcokoe HakonneHne Ca?* B BoAe, YTO OTHOCUT €€ K 4 Kraccy 3arpsi3HeHus], T.e. «3arpsisHeH-
Hble».B Tabnuue 4 npegcTaBneHbl 4aHHbIE MO COAepXXaHMO OMOreHHbIX BELECTB B BOJOEME.

Kak BugHo 13 Tabnuupl 4, cogep)kaHne HUTpaT-MOHOB HaxoauTcs Ao <40 mr/ams3, 4to cooTBETCTBYET 1
Krnaccy kayecTBa BoJ U CBUAETENbCTBYET 00 04eHb XopoLlemM kavyecTe Boabl. CoaepxaHne aMMOHUIA-NOHA
B BogoeMe paBHo 0,54 mr/am3, 4To roBOpuUT O Xxopollem KadecTBe BoAbl (2 knacc). KonuuecTBo o6Luero
doccopa — 13,026 mr/am3, T.e. Boga OTHOCUTCS K 5 Kraccy 3arpsi3HeHust («04EHb 3arpsi3HEHHBIEY ).

Tabnuya 4 — CopepxxaHne BUOreHHbIX BELWEeCTB B BOAHOM 06BbeKTe

O6bekT nccnegoBaHus BuoreHHble BelllecTBa, Mr/am?
NO3- NHa4* P06L|.|
BoaHbI 06bekT 0,7 0,54 13,026
HopmaTtuBsHble <40 (1 knacc) 05-1,0 (2 knacc) <1,0 (5 knacc)
nokasartenu Bogbl
Knacc kadecTtBa Bog, MpumeyaHue: 1 knacc — O4YeHb XOPOLUEE KaYecTBO, 2 Krnacc — Xxopollee
KayecTBo, 3 Kracc — YyMepeHHO 3arpsi3HeHHbIe, 4 Knacc — 3arpsisHeHHble, 5 knacc
— OYeHb 3arpsi3HeHHbIE

B Tabnuue 5 npuBeaeHbl AaHHbIE MO coaepXaHUo MeTansjioB U MblllbAKa B BOJOEME.

Tabnuya 5 — Cop,ep>|<aHme TSDKENbIX METANOB M MbllbsiKa B BOAHOM 00bekTe

O6bekT Hopmupyemble nokasatenu, mr/gm®
nccrnegoBaHns Al Be?* Y Fe?, Pb2+ Hgosu Zn%* Srz* ASosu
Fe3*
BogHbin 19,675 | <0,0001 0,70 0,0126 | 0,00032 | 0,1175 0,7207 <0,005
00beKT
HopmaTtusHbeie | >0,5 <0,0001 >0,5 0,12 0,0001 0,12 7,0000 0,05
nokasaTenu (5 knacc) | (1 knacc)| (5 knacc)| (1 knacc)| (1 knacc)| (4 knacc)| pns xo3.- | (1 knacc)
BOAbI NMUTbLEBON
BOAbI
Knacchl MprmeyaHue — 1 Knacc — O4eHb XxopoLlee Ka4ecTBO, 2 KNacc — XOpoLLee KayecTBo,
KayecTBa BOAbl | 3 KNacC — YMEPEHHO 3arpsi3HeHHble, 4 knacc — 3arpsi3HeHHble, 5 Knacc — O4YeHb
3arpsi3HEHHbIE

Kak BugHo n3 tabnuupl 5, cogepxxaHune AIF* — 19,675 mr/gm3, yto xapaktepusyeT BoAbl Kak «O4eHb
3arpsisHeHHble». KonmyecTtBo noHa Be?* He npeBbiwaeT <0,0001 mr/am?, 4To OTHOCUT ee K 1 knaccy, T.e. Boda
o4YeHb xopoluero kadecTea. CogepxxaHue ob6LLero xenesa B Bogoeme npesbiwaeTt >0,5 mr/gm3, 4to oTHOCUT
€ro K «04eHb 3arpsisHeHHbIM» (5 knacc). KoHeHTpauus Pb?* (anemeHTa 1 knacca onacHOCTM) He NpeBbILIaeT
0,12 mr/am3, 4yTo NokasbiBaeT XopoLlee kayecTBO BoAabl (1 knacc kadecTsa Boa). CoaepxaHue Pb?* (anemeHT
1 knacca onacHocTtu) pasHo 0,00032 mr/gm3, 4To He MpeBbILAeT YNCNOBOE 3HAYEHNe, COOTBETCTBYIOLLEE 1
krnaccy kadectBa Bogpbl (0,0001 mr/am3), T.e. BOoAbl OYeHb Xxopollero kayectsa. CogepxaHue Zn?* — 0,1175
Mr/am3, 4TO OTHOCUT OaHHbIN BOOOEM K 3arpsi3HEHHbIM 06bekTaM (4 knacc). KoHUeHTpauns CTpoHUMSA paBHa
0,7207 mr/am3 n He NpeBbILLIAET HOPMAaTUBHbIX NoKasaTenel Boabl. CoaepkaHue obLero Mbllbsika (3NemMeHT
1 knacca onacHocTu) He npeebiwaeT 0,05 mr/gm3, 4To NokasbiBaeT OYEHb XOPOLLEEe KaYecTBO Bo4. YCnoBus
KMCNOPOOHOro pexvnma BogoeMa npeactaBneHsl B Tabnuue 6.

Tabnuya 6 — YcnoBusi KACNOPOAHOro pexnma BogHoro obbekTa

Ob6bekT XMK6uxp, BIMKs, pH cpepa
nccrnegoBaHus mrO2/gm3 mrO2/gm3
BogHbih 06bekT 52,7 35,2 6,7
Knacc kayecTtBa BOA, >40 — 5 knacc >5 — 5 knacc 6,5-7,5
(0YeHb 3arpsi3HeHHbIE) (04eHb 3arpsi3HeHHbIE) HeWTpanbHas cpeja

161



AYblJ1 WAPYALWBUIbIFbI FbJIbIMOAPDI CEJIbCKOXO3ANWCTBEHHbIE HAYKU

Kak BngHo u3 Tabnuupl 6, nokasaTtenb xuMmmnyeckoro notpedneHus kucnopoaa XMKeuxp B Npobe paBeH
52,7 mrO2/am3, 4To yKasbiBaeT Ha NPEBbLILEHUS] YACIOBLIX 3HaYeHWI cTaHgapTa kadectBa Boapbl (>40 mr Oz/
OM3), T.e. Boga c BoJoema COOTBETCTBYIOT 5 knaccy 3arpsi3HeHust.

MokasaTenb Guoxumuyeckoro notpeGnenuns kucnopoaa BIMKs paseH 35,2 mrO2/am3, 4Tto roBOpUT O
CUMNbHOM 3arpsi3HeHUM BOAOEMA NErKOOKUCTIAIOLLUMUNCS OpraHUYeCKUMIN 3arpsisHAIoLWMMN BeLLecTsamm (>6 mr
O2/om3), T.e. 5 knacc 3arpsisHeHus. pH cpena npoGbl paBeH 6,7 1 SBNsieTcs HEWTParbHOW.

Takum obBpas3om, cmellaHHas npoba, B3ATas U3 npyaa-HakonuTens ApeHaxHbiX TanbiX BOA, NO
opraHonenTMyeckum nokasatensam, pH cpege, obwen mMuHepanu3aumm, o6LEn XKeCTKOCTU, COAEPKaHUIO
HUTPaT-UOHOB, KaTMOHOB CBMHLA, CTPOHLMS, MbllbsSKa COOTBETCTBYET 1 knaccy kayecTtBa Bog, T.e. BoAa
oYyeHb xopouwero kadvectBa. Mo nokasatenam XIMKewp ¥ BlKs Bogoem xapakrepusyeTcs Kak O4YeHb
3arpsi3HEHHbIN, YTO COOTBETCTBYET 5 knaccy 3arpssHeHus. HabnogaeTcsa BbICOKOE 3arpsi3HeHVMe Bogoema
Po6|.|.|, Feoﬁu.l, Al3+,

CornacHo guddepeHumaummn Knaccos BOAOMOMbL30BaHWA MO KaTeropmsim (Bugam) BOAOMNOMb30BaHUA
«EgnHom cuctemon knaccudmkaunm kadectea Boabl B BogHbIX 06bekTax PK» [4] apeHaxHble Tanble Boabl 4
Knacca 3arpsi3HeHWst MOryT OblTb WCNONb30BaHbl AMsi OPOLUEHUSA CEeNbCKOXO3ANCTBEHHbIX nonen 6e3
NoAroTOBKW, ApeHaxHble Tanble BoAbl 5 Knacca 3arpa3HeHus — Npu UCNoNb30BaHUM KapT OTCTauBaHUA BOA,
a Takke npu dpuTopemeamnaunn.

3akntoyeHue

Takum obpasom, NpoBedeHHasd NecoTakCauMoOHHAsA OLEeHKa NONe3alUMTHbIX HacaXOeHun Ha cenb-
xo3yrogusx TOO «Ecunb-Arpo» nokasana, 4TO NPOAOSbHbIE MOME3alUTHbIE JeCHble MONockbl Obinu
CNpoeKTMpoOBaHbl kKak 3, 4, n 6-Tn pagHole nocagkm B 1970-1980 rr. PacctosHua mexay npoponbHbIMN
nonocamu coctaensaet 400-450 m, npotsbkeHHocTb Ao 2000 M. Cxema nocagkm 3x1 M, WMpmHa nonockl — 9
M. B HacToswee Bpemsi B TOO «Ecunb Arpo» coxpanunucbh 792,8 ra necHbix HacaxaeHuin. ACCOPTUMEHTHBbIN
COCTaB APEBECHON N KyCTapHWKOBOW pacTUTENBHOCT B OCHOBHOM COCTOMUT 13 12 nopog.

MpoBeaeHHbIN MOHUTOPUHI MNOMe3alUTHbIX FEeCHbIX MOoMoc nokasan WX HeyooBneTBOpUTENbHOEe
cocTosiHue. MNMpoekTHas KOHCTPYKLMSA None3allmnTHbIX NeCHbIX NOMoc NpakTUyeckn ytepsHa ns3-3a oTCyTCTBUA
COEBPEMEHHOI0 yX04a 3a CTapOBO3PACTHBLIMU U CyXOCTOMHbLIMU AepeBbsiMU. Takum 00pa3omM, CyLLecTByoLLmne
nonesaLMTHbIe NECHbIE MOMOChI HE BbIMOMHSAT CBOM MHXEHEPHO-3aLUNTHbIE (DYHKLUN U crieaoBaTerbHO He
OyayT NONOXUTENBHO BMAUSATb Ha YPOXaWHOCTb CEMbCKOXO3ANCTBEHHbIX KyNnbTyp. PekoMeHyeTcs kopeHHas
PEKOHCTPYKUUS NONe3aLlUTHbIX JIECHBIX NOMOC.

Ha ocHoBe npoBefeHHbIX reoge3nyeckmx nccneoBaHnii penbeda MECTHOCTY BbISIBIIEH 1 NOTEeHUManb-
HblA MpyA-HakonuTesnb ApPeHaxHbIX Tanbix Bog (5882613.311, 613681.224) n nocTpoeHa ero umdposasi
Mogenb. YKINOH nonuroHa coctasun 3778 m, nnowagb okono 1,5-2,0 ra.

ArpoxmMmu4eckMe WccrnegoBaHUs MOYBEHHOro paspesa Ao rmybumHbl 120 cM nokasanu cunbHoe
konebanue cogepxanHusa NOs™ oT Huskoro (1,2 mr/kr) go Bbicokoro (20,4 mr/kr). B BepxHem cnoe no4sbl 4o 13
CM OTMeuvaeTcs Bbicokoe copepxaHue P20s (24,6 Mr/kr), B HUXKHUX FOpM3OHTax noys Habnwogaetca peskoe
CHWXEHMEe KOHLUEeHTpaumm NoABMKHOro gocdopa A0 CrefoBbIX KONUMYeCcTB. ArpoXumMmudeckme nccnegoBaHus
Ha rmybuHe 0o 13 cM nNokasanu o4eHb BbiICOKOE copepaHne obmeHHoro kanus (492 mr/kr), Ao rny6buHel 120
CM — MOBbLILWEHHOE codepxaHne obmeHHoro kanusa (228-241 wr/kr). PesynbTatbl uccnegoBaHui Mo4ys
nokasanu odeHb HU3koe (<2%) n Hu3koe (<4%) cogepxaHune rymyca B nodsax cenbxosyrogus. 3HadeHus pH
noyBeHHbIX 06pa3LoB BapbupyloT OT cnabouwenoyHon (pH 8,9) oo ymepeHHo-wenoyHon (pH 9,4).
YCTaHOBNEHO, YTO MOYBbI WMCCIEOOBAHHOIO y4yacTka He3aconeHbl. [lns MOoBbiEeHUs MNnogopoaus mnoys
HeobXxoOMMO Ce30HHOE BHECEHME MUHEPATTbHBIX a30THbIX, POCHOPHLIX YA0OPEHWMIA.

lMpoBeAeHHbIN XMMUYECKUIA aHann3 gpeHaXHoOW Tanow BOoAbl Mokasasn, YTo Mo OpraHonenTUYECKUM
nokasatensMm BOAA WMEIT OYeHb XOopollee KayecTBO M oTHocuTcsa K 1 kmaccy. Mo nokasartensm
MWHEpanu3auum BoAHbIA OOBbEKT Takke OTHOCUTCS K 1 knaccy kadectsa Bog. Mo copepxaHutio noHos Caz*
OTHOCWTCS K 4 Knaccy 3arps3HeHust («3arpsi3HeHHbIE» ).

BogHbIh 06bekT no cogepxaHuto buoreHHbix Bewects: NOs- — cooTBeTCTBYET 1 Knaccy kayecTsa BOA
(«oueHb xopoluee kadyecTBO»), NH4" — 2 knaccy («xopoluee kayecTBoO BoAbI»), Posw — 5 KNaccy 3arpsisHeHus
(«04eHb 3arpsi3HEHHbIEY).

Mo copepxaHuio THxenbix meTtannos (Be?*, Pb2*, Hgosw, Sr¢*) n Asosw BOOHBIN 06LEKT OTHOCUTCA K 1
Krnaccy kayecTBa, T.e. «04eHb Xopollee kayecTBoy». 1o cogepxaHuto Zn2* oTHocKTCS K 4 knaccy («3arpsisHeH-
Hble»). Mo copgepxaHuto AlR* n Y Fe?*, Fe3* BogHbIN 06bEKT OTHOCUTCS K 5 Knaccy («04eHb 3arpsi3HEHHbIE).
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Oemariell CeslbCKOX035lCMBEHHOU MEXHUKU, OmM KOMOPbLIX 8 3Ha4yumersbHOU cmerneHu 3asucam Hadéx-
HOCMb, ycmoliyu8ocmb U 3KCrilyamauUoHHbIU Pecypc MaliuH, UCMOMb3yeMbIX 8 a2pornpoMbIULIEHHOM MPOU3-
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Makanada aybin wapyalbliibifbl MEXHUKachIHbIH CeHiMOiniaiHe, mypakmbinbifbiHa XoHe natdanaHy
mep3imiHe eneyni ecep ememiH benwexkmepdi OalibiHOayObiH MEeXHOocUSbIK yoepicmepi XaH-XakKmbi
masndaHraH. KoHcmpykyusinbiKk MmamepuandapObiH 2e0MempusibIK napamempriepi MeH ¢huduka-mexaHuka-
bk KacuemmepiHe KolbinambiH mananmapdbl 3epmmeyee epeKkwe Ha3ap aydapblriraH, cebebi byn
curnammamarnap mexHukasbik mopanmapObiH XuHakmay 0andiciH, mo3dyra mesimoinieiH, 6epikmiegiH xxoHe
y3akK Kbismem emyiH mikenel aHblKmalobl. benwekmepdiH canacklH KamMmamacbi3 ememiH Hezi3ai napa-
mempriep KapacmblpbliiFraH: Co3bliy 6epikmiei, COKKbI MymMKbIPIbIfbl, KAMMbIbIK, MAacmuKarbifbl, Mo3yra
JXOHe Kopposusifa meaimliniei. MemanndbiH iWKi KypblibIMbIHbIH KanblMMmacyblHa XoHe MexaHUKaslblK
KacuemmepiHiH xakKcapybiHa acep ememiH Kasipai 3aMaHfbl mepMusnblK eHOey adicmepi — WbIHbIKMbIPY,
Xibimy, KanbinkKa kenmipy xxeHe me30ipy mandaHraH. CoHbIMeH Kamap, 6enwekmepdiH cbipmKbl aceprepee
XoHe azpeccusmi opmara mesiMmdinieiH apmmbipambelH 6onammel Kocnanay xoHe b6emki kKabambiH
XUMUSITBIK XonMmeH mypneHOipy adicmepi — kemipmekmeHdipy, xpomoay xeHe neaupneywi snemeHmmepoi
(MapeaaHey, 6op, kpeMHul) eHaidy 3epmmerneeH. L65 6onambiHa spmypiii mepmusinsik 6HOey pexumoepiHiH
cmamucmukarnbik 8dicmep apKbifibl  canbicmbipMarnbl mandaybl 6epinin, oHmMadlnbl MexHONoausnbIiK
rnapamempJsiep aHbIKMarFraH.

Aybin wapyauwbinbifbl MexXHUKackl benuwekmepiH xobanay meH eHOipyee keweHOi macin — dalibiHOay
OandieiH, eHOey pexxumOepiH xoHe Mamepuals KypambiH OypbiC maHOayObl KaMmumbIH Macinn — MawuHanap-
ObiH Hakmbi naudanaHy xardalinapbiHOarbl ceHimOiniei MeH muimdinieiH edayip apmmbipyra MyMKIHOIK
b6epemiHi myparnbl KOpbIMbIHObI XXacasFaH.

TyliiiHOi ce30ep: dalibiHday Osndizi, mepmusinbik eHOey, 6orammbl Kocranay, mosyra mesimoiriik,
KoppoausiFa me3imaAinik, 6epikmik.
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The article presents a comprehensive analysis of technological processes in the manufacturing of parts
for agricultural machinery, which significantly affect the reliability, stability, and service life of machines used
in agro-industrial production. Particular attention is given to the study of requirements for the geometric
parameters and physical and mechanical properties of structural materials, as these characteristics directly
determine assembly precision, wear resistance, robustness, and durability of machinery components. Key
parameters ensuring proper quality of parts are considered, such as tensile strength, resilient modulus,
hardness, ductility, wear resistance, and corrosion resistance. Modern heat treatment methods are analyzed,
including hardening, annealing, normalization, and tempering, as well as their influence on the internal
structure of the metal and improvement of mechanical properties. Additionally, methods of steel alloying and
chemical surface modification — such as carburizing, chromium plating, and the addition of alloying elements
(manganese, boron, silicon) — are explored, as they enhance the resistance of parts to external loads and
aggressive environments. A comparative analysis of different heat treatment regimens for steel grade L65 is
provided using statistical methods, allowing the identification of optimal technological parameters.

The study concludes that a comprehensive approach to the design and production of agricultural
machinery parts — including the choice of manufacturing accuracy, treatment regimens, and material compo-
sition — can significantly increase the reliability and efficiency of machines under real operating conditions.

Key words: manufacturing accuracy, heat treatment, steel alloying, wear resistance, corrosion
resistance, robustness.
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BBeneHue

CoBpeMeHHOe CerbCKOXO3ANCTBEHHOE MaLUMHOCTPOeHne TpebyeT BbICOKOTOYHbLIX WM HaAEXHbIX
TEXHOMOrMYEeCKNX peLleHnn, obecneynBarroLLmMx JONTOBEYHOCTb U 3P eKTUBHOCTL paboTbl 06opyaoBaHUsS B
YCNOBUAX MHTEHCUBHOW akcnnyaTaunn. OgHMM 13 KrtodeBbixX hakTopoB, onpeaensaowmux pecypc n Hagéx-
HOCTb CenbCKOXO3SANCTBEHHbIX MalUWH, SBASETCA KayeCTBO M3rOTOBMNEHMS AdeTanen, ux reoMmeTpuyeckas
TOYHOCTb U (PU3MKO-MEXaHUYeckne CBOMCTBaA MaTepuanoB. BaxHylo ponb B TeXHONOrMdyeckom npolecce
urpaet noadbop onNTUMarnbHbIX PeXMMOB 06paboTKkM MeTannoB, BKIOYas TepMUYecKkyto obpaboTky (3akarky,
OTMYCK, HOpManusaumio, OTXKUr), a Takke fiermpoBaHne n MoanUKaLmio XMMMYECKoro coctasa ctanu. OTu
MeTOAbl NMO3BOMSIOT YIYYLWNTb NPOYHOCTHbIE XapaKTEPUCTUKM, NMOBLICUTbL N3HOCOCTOMKOCTL M KOPPO3NOHHYHO
CTOMKOCTb AeTarnew, 4To ocobeHHO BaXKHO AN y3noB, paboTallyx B arpecCuBHbIX cpedax v nog Bo3gew-
CTBMEM AMHAMU4YecKuMX Harpysok. Hactoswasa paboTa HanpaBfieHa Ha aHanu3 COBPEMEHHbIX MOoAXOA0B K
M3roTOBMEHWIO AeTanen CenbCKOXO3ANCTBEHHON TEXHWKN, BKoYas TpeboBaHWA K TOYHOCTM MPOM3BOACTBA,
MeToAbl TepMOOBpPaboTKM 1 BNUSHUE NErMpoBaHns Ha SKCnnyaTauMoHHble XapaktepucTtuku. Paccmatpusa-
I0TCSH BO3MOXHOCTU ONTUMM3aLUN TEXHOMOMMYECKNX NPOLIECCOB AN NOBbILWEHUS 3PeKTMBHOCTU paboThbl
CEenbCKOX03AWCTBEHHOIO 060PYyAOBaHUS, a Takke NepcrnekTUBbl NPUMEHEHNST HOBbIX MaTtepuanos 1 TEXHOMO-
rMn B JaHHOMW OTpacsnu.

Llenb gaHHOM paboTbl — KOMMMEKCHO MCCeaoBaTh TEXHOMOMMYECKME acnekTbl U3roTOBMEHNs geTanemn
CEenbCKOXO3ANCTBEHHON TEXHUKUN C YH4ETOM COBPEMEHHbIX TPEBOBaHMI K TOYHOCTU, MEXaHNYECKNM CBOMCTBaM
1 metogam 06paboTku. B ycrnoBusiX MHTEHCUBHOM 3KCMNyaTaumMm MallnH BaXHO 06ecneynTb BbICOKYH U3HOCO-
CTOMKOCTb, MPOYHOCTb N KOPPO3MOHHYIO CTONKOCTb KOHCTPYKLMOHHBIX 3N1eMeHToB. B pamkax AaHHON paboThbl
NpoBOANTCA MCCreAoBaHME BMMSHWA Pas3nUYHbIX MapaMeTpoB ob6paboTkM Ha MexaHW4eckue CBOWCTBA
AeTanen, a Takke paspabaTblBalOTCA pekoMeHAauUMmM No COBEPLLUEHCTBOBAHUIO TEXHOMOMMYECKUX MPOLIECCoB
ANs NOBbILLEHNSA AONTOBEYHOCTU CEMbCKOXO3ANCTBEHHOrO 060pyA0BaHuMS.

3apauum uccneposaHuA

Y7106l JOCTUrHYTL NOCTABMEHHONW Lenn, B xoge paboTsbl pelanuck creayowme 3agadu:

— AHanus kpuTepueB TOYHOCTM MU3rOTOBMEHUS Ha npumepe kBanuteTtos IT 4—IT 17, ¢ akueHTOM Ha
ananasoH IT 6-IT 16, Hanbonee akTyanbHbIN B CENTbCKOXO3AMCTBEHHOM MallMHOCTpoeHuu [1, c. 230];

— OnpegeneHne Ko4YeBbIX PUMKO-MEXAHNYECKMX CBOWCTB (MPOYHOCTb, MAACTUYHOCTb, yAapHas
BA3KOCTb, M3HOCOCTOMKOCTb, KOPPO3NOHHAA CTOWKOCTb), OKa3biBaAOLLMX pelualoLlee BAUsSHUE Ha 3Kcnnyarta-
LUMOHHBIN pecypc aeTaneu;

— Wcecneposanue meTogoB TepmoobpaboTku (3akanka, oTXkur, OTNyCcK, HopManusauus) U BbisiBNeHue
Hanbonee aPHEKTUBHLIX PEXMMOB AN KOHKPETHBIX MapOK CTanen.

Takum obpasom, NPOU3BOACTBO CEMbCKOXO3ANCTBEHHOM TEXHWKMN NpeacTaBnseT cobon MHOroaTanHbIn
TEXHOMOrMYECKN NpoLecc, B KOTOPOM U3rOTOBMEHUE OTAENbHLIX AeTarnen urpaeT KrnyYeByo porib, NOCKOSb-
KY MMEHHO U3 HUX (POpMUPYIOTCS COOPOYHbIE €AMHULbI, Y3Nbl, arperatbl U KOHEeYHble MaluuHbl. Bbicokue
TpeboBaHWA K HAAEXHOCTU U AONTOBEYHOCTU TEXHUKM, paboTatoLlen B yCNoBUAX MHTEHCMBHbBIX SKCMyaTa-
LIMOHHbIX Harpy3ok, obycnasnusaloT He0B6X0AMMOCTb CTPOroro KOHTPOSIS Ka4ecTBa M TOYHOCTM U3rOTOBIEHWS
geTtanen.

Mpn atom ocoboe BHUMaHWe yaensieTcs He TOMbKO reoMeTpuYeckMM napameTtpam, HO U U3mKo-
MEXaHM4YeCKMM CBOMCTBAM MaTepuarnoB, OT KOTOPbIX HaMpAMYK 3aBUCAT NPOAOIIKUTENbHOCTb ChyXObl
aeTtanen n obLas Npon3BoAMTENbHOCTE MaLLUVH.

BonbWWHCTBO MccnegoBaHun B 0611acTu CenbCKOX03SAMCTBEHHOIO MaLUNHOCTPOEHUS] COCPEA0TOUEHO
Ha pa3paboTke yCoBepLUEHCTBOBaHHbLIX METOA0B 06paboTkM MeTannos, NO3BONSOLLNX NOBLICUTL NPOYHOCTb,
N3HOCOCTOMKOCTb U KOPPO3UNOHHYI0 CTOMKOCTb AeTanen. B yacTHOCTK, 3HaYUMTENbHLIN BKNaA B UCCNeaoBaHUA
no aBToMaTtun3aumm n poboTnsaunmn cenbCKOXo3aMCTBEHHbIX cucTem BHocuT Professor Qin Zhang (Washington
State University, CLLUA), paccmaTprBatoLwun BONPOChI NPUMEHEHUS COBPEMEHHbIX MaTepMaroB Y MEXaTPOH-
HbIX peLueHun. [2, c. 7]

B 10 e BpeMsa Professor John Schueller (University of Florida, CLLUA) nsyyaet TexHonornio nponssos-
CTBa W OLIEHKY MPOYHOCTU Y3rI0B, BKIOYas BOMPOCHI CTPYKTYPHOW ONTUMMU3ALUMUU ONS BbICOKOHArPY>XXeHHbIX
CenbCKOXO3ANCTBEHHbLIX OpPYAUNA.

HononHutensHo, Dr. Jianbo Wang (China Agricultural University, Kutain) npoBoaut nccrnenosaHus B
06nacTn MHHOBALMOHHbBIX METOA0B 06paboTkM MeTanmnoB, BKNYas TepMmyeckyto 06paboTky 1 nermposaHue
cTanew € Uenbio MNOBbILLEHNS MEXaHNYECKNX XapaKTEPUCTUK B arpapHON TEXHMKeE.

B oteyectBeHHON 1 3apybexHOn nutepaType yKasblBalOTCS pasnunyHble noaxodbl K ONpeaerieHuto
ONTMManbHbIX KBaNUTETOB TOYHOCTU ANS AeTanen CenbCKOXO3SMCTBEHHOW TEXHWKWU, KOTOpble Yalle BCero
BapbupytoTca B gmanasoHe ot IT 6 go IT 16. Prof. Sergio Torres v Dr. Maria Calvo (Polytechnic University of
Madrid, cnaHwnsa) npegnaraoT npeum3noHHble METOAMKM KOHCTPYMPOBaHUS y3110B 1 arperatos, OPUEHTUpO-
BaHHble Ha MOBbIWEeHNe 3PPEKTMBHOCTU U IKOMOrMYHOCTU MPOU3BOACTBA. OTO CBA3AHO C TeM, YTO Anis
BbICOKOHArpY>XeHHbIX y3MoB (Banbl, NOALWNMNHWKA, TMAPaBNnYeckne mexaHuambl) Heobxoammel 6onee ctporve
AOMNYCKM, TOrAa Kak KpyrnHorabapuTHbIE UK CBapHbIE€ KOHCTPYKLMKN MOTYT UMETb MeHee XecTkue TpeboBaHus.
Takum obpasom, B npoLiecce BblGopa TEXHOMNOIMIN U3roToBNeHNs n 06paboTky yunTbiBalOT Cpasy HECKOMbKO
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haKTopOB: 0COBEHHOCTN KOHCTPYKLUMOHHOWM CTanu, SKOHOMMUYECKYH0 3dEKTMBHOCTb M YCITOBUSI 3KCMyaTa-
LUK CENbCKOXO3ANCTBEHHON TEXHUKM.

CTtaTtbs paccmaTpuBaeT KNOYEBbIE aCNeKTbl PA3BUTUS TEXHOMOMMYECKNX NPOLIECCOB B CEMbCKOXO3ANCT-
BEHHOM MAaLLUMHOCTPOEHUUN, BKMNOYAs KOHTPOMb reOMeTpUYecKon TOUYHOCTUM M TepMmudeckyto obpaboTky, ¢
Lernbio cuctemaTuaunm n aHanmsa CoBpeMEeHHbIX MPOM3BOACTBEHHbIX TEHAEHLMA.

MaTtepuanbi u meToabl UccrefoBaHUs

1. Kputepum TOYHOCTM M3roTOBMEHMA AeTanen

B pamkax uccnegoBaHus Obina npoaHanuaMpoBaHa TOYHOCTb U3rOTOBIEHUSI AeTanen CenbCKoX03sn-
CTBEHHOW TEXHUKM Ha OCHOBe cuctembl kBanuteToB (oT IT 4 go IT 17) B cootBeTcTBUM € DIN ISO 286. Ocoboe
BHMMaHWe yaenanocb Keanutetam, npumeHsiembim B otpacnu (IT 6-IT 16), ycnoBHO pasduTbiM Ha Tpwu
OCHOBHbIE Ipynnbl:

IT 6-IT 8 — BbICOKOTOYHbIE Y3ribl (Hanpumep, Barsbl, NOAWUMHUKNA, TMAPaBIMYECKNE MEXAHN3MbI);

IT 9-IT 11 — peTanu cpegHen TOYHOCTM (KOPNYCHbIE ANEMEHTLI, KpenéxHble aetann, 6Nnoku, pamsl);

IT 12—IT 14 — kpynHorabapuTHble U CBapHble KOHCTPYKUWUW, FAe MPeabsBnAlOTCS MeHee XECTKMe
TpeboBaHus K ToO4HoCTH [3, c. 501].

[nsa onpenenexHnst akTU4eCKon TOYHOCTU N3rOTOBNEHUSA MPUMEHSNNCH KOOPAMHATHO-U3MEepUTESNbHbIE
mawwuHbl (KMM) Mitutoyo Crysta-Plus M 7106 (ToyHoCTb * 2,2 MKM). KOHTpOnb OTKMOHEHM hopmbl U
pacnonoXxeHnsi MOBEPXHOCTEN, a TakKe [OMYyCKOB pasMepoB ocyulectBnanca cornacHo NOCT 24642-89,
FOCT 24643-81 [4, c. 1634]. Nony4yeHHble pe3ynbTaTbl 3aHOCUMCH B 06LLYy0 623y AaHHbBIX 1 CONOCTaBMSANMUCH
Cc TpeboBaHWsIMM COOTBETCTBYIOLLMX KBanuTeToB. CTaTUCTUYECKM aHanM3 YCTOMYMBOCTM MPOLLECCOB
N3roToBNEeHNsa NpoBOAMUIICA C UCMonb3oBaHmeM aucnepcuoHHoro aHanmsa (ANOVA) u kputepus CTtbiogeHTa
C ypoBHeM 3Ha4dmmocTu a = 0,05.

2. OueHka h13MKO-MEXaHNYECKUX CBOUCTB AeTarnemn

Ha atane wcnbiTaHM YyYWUTbIBANUCb KIOYEBBLIE MEXaHUYeckue W 3KChfyaTalMoHHble CBOWCTBA,
BNMsiOLLME Ha paboTOCNOCOBHOCTb U CPOK CIyXObl CENBbCKOXO3ANCTBEHHOM TEXHUKMU:

lMpoyHOCTb (0) — KOHTpOMMpOBanach NyTEM CTaHOAPTHbIX Pa3pbiBHbIX UCMLITAHUA Ha pacTSXeHue B
cootBeTcTBUM ¢ TOCT 1497-84. WcnbiTaHnss NPOBOAMIUCL HA YHUBEPCANbHOW MUCMNbITaTernbHOW MalluHe
Instron 3369. Vcnonb3oBanuch umnnuHapuveckme obpasupl gnameTpom 10 mm n gnvHon 50 mm. CkopocTb
pacTsbkeHus coctaBnsna 5 Mm/mMuH. [Ins kaxkgoro pexxmmMa Tepmuyeckort o6paboTku UCMbITbIBaNock HE MeHee
5 obpasuos.

Ynpyroctb (E) — onpegenanack ns KpuBomn pactseHus unm narmba, nony4yeHHomn B Xxo4e UcnbiTaHU Ha
pacTsxeHue [5, c. 78].

MnacTnyHocTb (6 U ) — paccumTbiBanacb N0 OTHOCUTENBbHOMY YASIMHEHUIO U CYXXEHUI0 Nocne UChbI-
TaHWN Ha pas3pbIB.

ConpoTuBneHne yaapHbIM Harpy3kam — ucnbitTaHus no metogam Lapnu u N3oga B cooTBETCTBUM C
FOCT 22762-77 n TOCT 9454-78 cooTBETCTBEHHO. ICNbITaHNS NPOBOANINCL HA MAaATHMKOBOM Korpe Instron
Dynatup 9250. [Ina kaxgoro pexunma tepMmmnyeckon o6paboTkm ncnbiTbiBanocb He MmeHee 10 o6pasuoB.

M3HOCOCTOMKOCTb — OLeHMBaNachk C NOMOLLbI0 abpa3nBHbIX TECTOB Ha MalLMHe TpeHus Pin-on-Disk npw
Harpy3ke 10 H n ckopocTtu ckonbxeHus 0,1 M/c B TeueHme 1 4aca, a Takke MalLMHHbIX UCMbITAHUA B YCITOBUSIX,
NPUONWKEHHBIX K peanbHbIM NONEBLIM (ONMCaHME YCITOBUIA UCTIbITAHUIA).

Koppo3noHHas CTOMKOCTb — UCMbIThbIBaNachk B kamepe consiHoro Tymana Ascott S450 npu temnepatype
35 °C n koHueHTpauun NaCl 5% B cootBeTcTBUM ¢ TOCT 9.308-85, a Takke nNpu NOrpy>KEHUN B arpecCuBHbIE
cpeabl (ykaszaTb COCTaB U KOHLIEHTpaLUo cpen, TemnepaTtypy, BpeEMS UCMbITaHWURA).

B pamkax paclumpeHunsi nccrnenoBaHnsa AONOMHUTENBHO NPOBOAMMAN aKyCTUKO-SMUCCUOHHbBIA KOHTPOIb
(A3K) Ha obpasuax, noaseprHyTbix 3akanke. ASQK nposoguncs ¢ ncnons3oBaHnem cuctembl A-Line 500D
(Vallen Systeme GmbH). datuukm ycraHaBnuBanucb Ha MOBEPXHOCTb 00pa3uoOB U pPerucTpMpoBanuchb
CurHanbl akyCTU4ECKON AMUCCUM NPU HarpyeHun obpasuos. AHanua curHanos ASK npoBoanncs ¢ Lernbio
BbISIBNEHWS M OLEHKN poCTa MUKPOTPELLMH B Npolecce akcnnyartauum [6, c. 93].

3. MeToapbl TepMmuyeckoin 0bpaboTkm

B uccnemoBaHMM MCMoONb30Bancst LUMPOKUIA CNEKTp TepMoobpaboTKM, Y4YMTbIBABLUMIA XUMWUYECKUNA
COCTaB CTanu u XXenaemble 3KCMyaTaunoHHbIE CBOWCTBA:

3akanka — Ons noBblWEHUs TBEPAOCTU U CTOMKOCTM K abpasuBHOMY m3Hocy. 3akanka ctanu J165
npoBogunachk B TpeX pexmnmax:

Pexum A: HarpeB go 820 °C, Bbigepxkka 30 MUH, oxnaxgeHve B Macrne;

Pexum B: HarpeB go 860 °C, Bbigepxxka 40 MUH, OxnaxkgeHue B Macrie;

Pexum C: Harpes o 900 °C, Bbigepxka 45 MyH, oxnaxaeHue B macre.

OTKUr — YyMEHbLUEHNE BHYTPEHHMX HaNpPshHKEeHWW, MOBbIWEHME NacTUYHOCTM WU obneryeHue
nocnegytowen obpadotkn. Omkur nposogunca npu temnepatype 650 °C ¢ nocnegytoowyMm MeaneHHbIM
oXnaxgeHnem B neyu.

OTnycKk — KOPPEKTUPOBKA COOTHOLLEHUS MPOYHOCTU U BA3KOCTU nocne 3akanku. OTnyck npoBoguncs
npu Temnepatype 200 °C B TeueHMe 2 4acos.
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Hopmanusaums — dopMuMpoBaHWEe pPaBHOMEPHOW CTPYKTYpbl, MOBbILEHUE CTabWUNbHOCTM MexaHu-
Yyecknx ceoncTts. Hopmanusauwms nposogunach npu temnepatype 880 °C ¢ nocnegyowmm oxnaxaeHnem Ha
BO3ayXe.

Tepmuyeckas obpaboTka ocyulecTBnsnack B anektpuyeckon nedn Nabertherm N 7/H. KoHTponb
KayecTBa TepMoobpaboTku ocyllecTenanu ¢ nomowbo TBepaomepoB Affri N 150 (no Pokeenny, wkana C,
FOCT 9013-75) n Affri B 3000 (no Bpunennto, FOCT 9012-59) n metannorpacunyeckoro aHanmsa wnMgos.
MeTtannorpacduyeckni aHanM3 npoBoAuMnca Ha ontuyeckom mukpockone Olympus GX51. lMoarotoska
wrmdoB BKoYana WnMdoBKy Ha abpasuBHbIX Oymarax pasnuyHoW 3epHUCTOCTM U TpaBneHue 4%-HbiM
pacTBOPOM a30THOM KMCIOThbl B 9TUNIOBOM cnvpTe. JOnoNHUTENBHO NPUMEHSNN SMEKTPOHHYI0 MUKPOCKOMUIO
Ha CKaHupyloweM 3fekTPoHHOM Mukpockone JEOL JSM-6390LV, 4TOo no3Bonumno nomnyyYnTb AeTanbHble
CBeeHMs O MUKPOCTPYKType (Hanpumep, pacnpegeneHun kapbugHbix ¢as). Obpasubl Ans 3MEeKTPOHHON
MMKPOCKOMWM NOAroTaBNMBanuchb nytTem nosmpoBku v TpaeneHud [7, c. 11230].

Pe3synbTaTbl uccrnegoBaHus u obcyxaeHus

Hwxe nprvBegeHa Tabnumua ¢ 000OLWEHHBIMKU aHHBIMU NO TPEM pexnmam 3akankum ctanum J165 (A, B n
C), roe pasnuyanuce TemnepaTypa HarpeBa (T, °C) n Bpems Bbigepxku (t, MuH.). MapameTpbl NPOYHOCTU
sigma_v, tBépgoctu (HRC) n yaapHon Baskoctn (KCU, [x/cm?) npeactaBneHbl kak cpegHue 3HadeHmns bar{x}
N cTaHAgapTHbIE OTKNOHeHus (S):

Tabnuya 1 — O6ob6LLEHHbIE AaHHbIE MO peXxnmam 3akarnku

Pexunm T, °C | t, MuH MMa (£S) HRC (£S) KCU, Ox/cm? (£S)
| A 820 30 980+15 46+1 68+2
| B 860 40 995+12 48+1.5 643
C 900 45 1010+10 501 60+4

Mo gaHHbIM Tabnuubl 1, pexum C obecnevnBaeT HanboMbLUYO TBEPAOCTb, OAHAKO COMPOBOXAAETCS
HEKOTOPbIM CHUXXEHWEM YAAPHOM BA3KOCTU. DTW pasnuynsi NOATBEPXKAAKTCS pe3ynbTaTtaMy QUCNEPCUOHHOMO
aHanumsa (p < 0,05), 4To yKkasbiBaeT Ha CTaTUCTUYECKM 3HAUYMMOE BrMsIHME TemnepaTypbl U BPEMEHUN 3aKarku
Ha MexaHu4eckue cBorcTBa ctanu J165 [8, c. 89].

EnuAHUe TEMNERATYREl IAKANKKY HA MEXaHWYSCKWE CBOACTRA CTanKW JIDS
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PucyHok 1 — BnnsiHme Temnepatypbl 3akanku

PucyHok 1, unniocTpupylowmin BnuaHue TemnepaTypbl 3akankum Ha TtBeppocTb (HRC), yaapHyto
BA3kocTb (KCU) n npovHocTs (Mla) ctanu J165. BugHo, 4To ¢ yBennyeHvem TemnepaTypbl 3akarnku NpoYHOCTb
W TBEPOOCTb PacTyT, TorAa Kak yaapHas BA3KOCTb CHukaetcs [9, ¢. 153].
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PucyHok 2 — PesynbTaTbl CTaTUCTUYECKOrO aHanmaa

Ha pucyHke 2 ructorpammbl nokasbiBatoT, 4to TBE€paocTb (HRC) u npoyHocTs (MlMa) pacnpeneneHsi
OTHOCUTENTBHO HOPMaribHO, HO C HEBOMNBbLUMMW BapuaL M.

MpoYyHOCTb MMeeT HebOoMbLUY MOSMOXUTENBHYI0 aCMMMETPUIO, YTO MOXET yKasbiBaTb Ha Hanuuune
bonee npo4HbIx 0bpa3suoB B Beibopke [10, c. 36].

KoppenaunoHHbIn aHanms:

Koppensiuns mexagy TBEPAOCTbIO 1 NpovHocTbio: —0.136, YTO yKkasbiBaeT Ha cnabylo oTpuuaTesnbHyo
cBA3b. Koppensaums mexay cogepkaHnem mapradua um npodHocTeto: 0.109, uto Takke roBopuT o cnabon
NONOXMNTENbHOW 3aBUCUMOCTMU.

Oba koacbduuMeHTa YyKasbiBalOT Ha OTCYTCTBME BbIP&XKEHHON JUHEWHOW 3aBUCUMOCTU MexAay
nepeMeHHbIMU.

PerpeccnoHHbIn aHanus:

Mogenb npeackasaHus NPOYHOCTM Ha OCHOBe TBEPAOCTU M codepxaHns mapraHua umeet R2=0.030,
YTO O3HAYAET, YTO NEPEMEHHbIE OOBACHSAIT TONMLKO 3% N3MEHYMBOCTU NPOYHOCTH [11, C. 47].

3aknoyeHue

VMccneposaHve NoATBEPAMIIO 3HAYMMOCTb BblibOpa ONTUMAanbHbIX PEXMMOB TepMOoOpaboTku cTanu
J165 ans noBbIWEHNA € SKCnyaTalMOHHbIX XapakTepUCTUK. AHanNn3 pasnuyHbIX PEXMMOB 3aKarkv nokasarn,
YTO MOBbLILEHWE TemnepaTypbl HarpeBa CNocoBCTBYET YBENWYEHMIO TBEPAOCTM U MPOYHOCTU, OAHAaKO
COMNPOBOXOAETCSA CHWXKEHMNEM YOAPHOM BA3KOCTMU.

Cratuctnyeckni aHanua BbIIBUN cnabyko oTpuuaTenbHyl0 KOppensuuio Mexay TBEPAOCTbI WU
npo4HocTbio (-0.136), a Takke He3HaYMTENBHOE BNNSHUE COAEPXKaHMA MapraHua Ha MexaHn4eckue CBOMCTBa
ctanu. ocTpoeHHas perpeccuoHHasl Mogenb nokasana HU3Kyl MnpeackasaTtenbHyl cnocobHocTb (R? =
0.030), yTo ykasbIiBaeT Ha BNUSHUE OOMOSTHUTENbHbLIX TEXHOMOMMYECKUX N CTPYKTYPHBIX (hakTOPOB.

[N BbICOKOHArpyXeHHbIX Y3MOB CEeIIbCKOXO3ANCTBEHHON TEXHUKN LenecoobpasHo NpUMeHsATb
kBanuteTbl IT 6—IT 8, Toraa kak Anst KOPNYCHbIX U CBAPHbLIX 3NeMeHTOB gonyctum gmanasoH IT 9—IT 11. 31o
nossonsieT obecnevnTb GanaHc Mexay HaaEXHOCTbIO, CTOMMOCTbLIO M TEXHOMOTMYHOCTBIO U3rOTOBMEHUS.

Takum 06pa3om, KOMNIEKCHBIN NOAX0 K MPOM3BOACTBY AE€Tanewn, BKIIOYAOLLMIA pauyoHarbHbIn BelGop
MEeTOA0B TepMOobpPaboTKN, TOYHOCTHLIX AOMYCKOB M BMOOB FIErMpOBaHust, ABNSETCS KMoYeBbIM hakTopom
noBbiweHnsT 3PEEKTUBHOCTU  CENIbCKOXO3AWCTBEHHON TEXHWKW, OCODEHHO B  YCMOBUAX  BbICOKUX
3KCnMnyaTaunoHHbIX Harpy3okK 1 arpeccnBHomn cpefbl. [12, ¢. 56]

B nocnepyroowmx atanax nnaHMpyeTcsl pacluMpeHue aKcnepuMeHTarnbHou 6asbl 3a CYET BKITHOYEHUS
OOMONHUTENBHBLIX MapOK CTanewn, a Takke nccnegoBaHne BAMSHUS PasfUYHbIX TUMOB TEPMUYECKON 1 XMMUKO-
TepMmyeckon obpaboTkn. Ocoboe BHUMaHUe OyaeT yaeneHo MogenMpOBaHUI0 HENMMHENHBLIX B3aMMOCBSI3EN
MexXay TEXHOJOrMYECKMMU MapameTpaMum U MeXaHW4YeCcKMMWM CBOWCTBaMW C WCMOMb30BaHWEM METOAOB
MaLLMHHOTO oby4eHus. STO MO3BOMUT co3gaTbh Ooree TOYHble NMPEAMKTVMBHBIE MOAENU U CHOPMUPOBAThb
pekomMeHZauMn Ans aBTomatu3aumy Bblibopa pexvMMoB 00paboTkM B YCMOBUSAX CEPUMHOINO M MacCOBOMO
npousBoacTea [13, c. 67].

ViccnepoBaHune BbinonHeHo B pamkax npoekta WPH BR24992785 «OpraHusauus v npoBeaeHue
KOMMNIIEKCHBbIX UCCregoBaHU No obecneyeHuo YCTOMYMBOrO pasBUTUS arporpoMbILLIEHHOrO KOMMMekca
KocTtaHawnckon obnacTtu ¢ co3gaHmemM Hay4YHO-MCCnenoBaTenbCKOro TEXHONOMMYECKOro LeHTpar.
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MATHEMATICAL MODELING AND OPTIMIZATION OF GREENHOUSE MICROCLIMATE PARAMETERS
TO ENHANCE TOMATO YIELD IN THE NORTHERN KAZAKHSTAN CONDITIONS

Sapa V.Yu. * — Candidate of Technical Sciences, acting Associate Professor, Akhmet Baitursynuly
Kostanay Regional University, Kostanay, Republic of Kazakhstan.

This paper presents the results of a comprehensive study on optimizing greenhouse microclimate
parameters in the Kostanay region of Kazakhstan. The relevance of the study is determined by the need to
improve agricultural production efficiency in regions with unfavorable climatic conditions. The study focuses
on developing a mathematical model for microclimate parameter control in tomato cultivation — one of the most
economically important greenhouse crops. The research employed advanced mathematical modeling
methods, including multiple regression analysis, response surface methodology (RSM), and numerical
optimization techniques. The experimental base included the "Kostanay Greenhouses" facility equipped with
automated environmental control systems. The study involved continuous monitoring of temperature, humidity,
CO_ concentration, and light intensity using high-precision sensors. The results indicate that optimal
microclimate parameters for tomatoes are: daytime temperature 25-28°C (night time 16-18°C), relative
humidity 60-65%, CO, concentration 1000-1100 ppm, and light intensity 12-14 thousand lux. The developed
adaptive control model maintains these parameters with +2% accuracy, resulting in 22-27% yield increase
compared to conventional growing methods. Of particular importance is the proposed energy-saving system
incorporating renewable energy sources. Calculations show 15-18% reduction in energy consumption while
maintaining high yield indicators. The practical significance of the study is confirmed by the implementation of
results at production facilities in the region.

Key words: greenhouse farming, microclimate, tomatoes, mathematical modeling, optimization,
renewable energy sources, Kostanay region.

CONTYCTIK KA3AKCTAHQ)KAFD,AI7IbIHD,A KbISAHAK ©HIMANINH
APTTbIPY YLUIH XbINTbDKAU MUKPOKINUMATbIHbIH MAPAMETPIEPIH
MATEMATUKANDbIK MOOENBLAOEY XXOHE OHTAUNNAHOLIPY

Cana B. FO.* — mexHuka fbinibiMOapbiHbIH KaHOUGamabl, KaybiMOacmbipbliiFaH rnpogheccop m.a., «Axmem
BaimypcbiHynbl  ambiHOarbli KocmaHal  eHipnik  yHusepcumemi» KEAK, KocmawHal K., Kasakcmad
Pecnybnukaceil.

byn makanada KazakcmaHHblH KocmaHal 061bicbi xardalibiHOa Xbinbikal KkeuweHOepiHiH MUKPOKIU-
mMambiH OHMaUlnaHobIpy 6olbiHwa KeweHOi 3epmmey Homuxernepi YCbiHbiFaH. XKyMbicmblH 63eKkmirniai
Konalticbl3 KnumMammeik xardalnapb! 6ap eHipriepde aybin wapyauwbinbiFbl 6HOIpICiHIH muiMdinieiH apmmbipy
KaxemminigiHe 6alinaHbicmbl. Kbi3aHaK ecipy yWwiH MUKpOKiumam rapamempriepiH 6ackapydblH MamemMa-
mukanblk MoOesiiH )xacayra 6aca Hasap ayOapbinadbl, SiFHU Oyl 9KOHOMUKasbIK MaHbi30bl Xblibbxal
OakblndapbiHbiH 6ipi. 3epmmey mamemamukasnbik ModenbOeydiH 3amaHayu oa0icmepiH, COHbIH iwiHOe
bipHewe pespeccusnbiKk mandayobl, xayan 6emiHiH adiciH (RSM) xoHe caHObIK oHmatinaHobipy adicmepiH
KondaHa ombIpbIn Xypaisindi. OkcriepumeHmmik basara KopwiaraH opma napamempriepiH 6akbinayObiH
asmomammaHObIpbliiFaH XylecimeH xabdbikmanraH "KocmaHau xbinbbkatnapbl” XKLUC xbiibikal KeuweHi
Kipdi. XKymbic 6apbicbiHOa xorapbl 0andikmeai Oamyukmepdi KosidaHa ombIpbIn, memrnepamypa, blirandbl-
nibiK, CO, KOHUeHmpauusicbl XoHe xapblK deHaeliHe MOHUMOPUHe Xype2i3indi. Homuxenep KbizaHaK yWwiH
MUKpOKIUMammabiH OHmMadlbl napamemprepi: maynikmik memnepamypa 25-28°C (TyHai 16-18°C),
canbicmbipmarbl biiFanobiibik 60-65%, CO, koHueHmpauyusicel 1000-1100 ppm, xapbikmaHObipy 12-14 MbiH
ke, B3iprieHeeH alanmuemi 6ackapy modeni byn napamempnepdi +2% dondikneH cakmayfa MyMKiHOIK
6epedi, byn deacmypni ecipy adicmepimeH canbicmbipraHOa eHiMOinikmiH 22-27% ecyiH kammamacbl3 emeoi.
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XKanapmbinambeiH 3Hepausi ke30epiH nalidanaHyObl KaMmumbiH YCbIHbIIFAH 3SHepausi yHemoey Xyueci
epekwe MaHbi3ra ue. Ecenmeyrnep xofapbl eHIMOINIK KepcemkiwumepiH cakmadl ombIpbirl, IHepaus mymai-
HyObIH 15-18% memeHdeyiH kepcemedi. 3epmmeydiH npakmukanbiKk MaHbI30blblFbl 6HIPOIH eHJdipicmik
anaHdapbiHOa Homuxenepdi eHaizymeH pacmarobi.

TyliHdi ce3dep: xbinbikall wapyawblbifbl, MUKPOKIUMam, Kbi3aHaK, MameMamukasbiKk Mooenboey,
OHMalnaHobIpy, XaHapmbiiamsiH 3Hepaus ke3depi, KocmaHal eHipi.

MATEMATUYECKOE MOOENIMPOBAHUE U ONTUMU3ALIUA NAPAMETPOB MUKPOKITUMATA
TENNUU AnA NOBbIWEHNA YPOXANHOCTU TOMATOB B YCNNOBUAX CEBEPHOIO KA3BAXCTAHA

Cana B.FO.* — kaHOuGam mexHUYEeCKUX HayK, U.0. accoyuuposaHHo20 ripogeccopa, HAO «KocmaHau-
CKuU peauoHarnbHbIU yHUgsepcumem umeHu Axmem balimypcbiHynbly, 2. KocmaHad, Pecriybrniuka Kazaxcmad.

B 0OanHOU cmambe npedcmasrieHbl pesyribmambsl KOMIMIEKCHO20 uccedosaHusi no onmumusauyuu
MUKpOKUMama mernu4HbiX Komriekcog 8 ycnosusx Kocmawatickol obnacmu KasaxcmaHa. Akmyarib-
Hocmb pabomebl obycriogrieHa HeO0bXo0OUMOCMbIO MO8bILWEHUST 3GhEheKMUBHOCMU CE/1bCKOX035UCM8EeHHO20
npousgodcmea 8 peauoHax ¢ HebrazonpusmHbIMU KiuMamudeckumu ycrosusmu. OCHO8HOe 8HUMaHue
yOeneHo pa3pabomke MamemMamu4eckol MOOesiU yripasieHus napamMmempamu MUKpoKIumama O1sl ebipalu-
8aHUS momamos — 0OHOU u3 Hauboriee 3KOHOMUYECKU 3Ha4YuMbIX MerUuYHbIX Kynbmyp. MccnedosaHue
npoeodusiocb C MPUMEHEHUEM COBPEeMEHHbIX Memo0o8 MameMamu4yecko20 MOOesIupo8aHusi, 6KIYas
MHOXECMBEHHbIU peepeccUoHHbIU aHanu3, Memood rnosepxHocmu omkrnuka (RSM) u ducneHHble mMemodb!
onmumu3ayuu. dkcriepumeHmarbHas 6asa eknodana mennudHbit komrnekc TOO "Kocmaralickue mennu-
ubl", OCHalWeHHbIU asmomMamu3upo8aHHOU cucmeMol KOHmMpOss napamempos cpedbl. B xode pabomebi
ocyuiecmsrisncss MOHUMOPUHE memMrepamypbl, enaxHocmu, KoHuyeHmpauuu CO, u ypoeHs1 oceeuwleHHocmu
C UCrnosib308aHUEM 8bICOKOMOYHbIX damyukos. [onyyeHHbIe pe3ynbmambl ceudemeribCmayom, Ymo onmu-
MarbHble fapamempbi MUKPOKIUMama Ors moMamoe cocmaesnsiom: OHegHass memrnepamypa 25-28°C
(HoyHasi 16-18°C), omHocumernbHas enaxHocmpb 60-65%, koHueHmpayusi CO, 1000-1100 ppm, oceewieH-
Hocmb 12-14 meic. nokc. PaspabomaHHas adanmugHasi MoOerb yrpasreHus no3eornsem noddepxxusama
amu napamMempbl C MOYHOCMbO +2%, ymo obecriedusaem yegesnudeHUe ypoxauHocmu Ha 22-27% no
cpasHeHuUto ¢ mpalduyUOHHbIMU Memodamu ebipaujusaHus. Ocoboe 3HaqyeHuUe umeem rpedrioxeHHas cucme-
Ma aHepeocbepexxeHuUs, 8KITroYarou,as Ucrnosb308aHUe 803006HO8/ISIEMbIX UCMOYHUKO8 3Hepauu. Pacyemsbl
r10Ka3bi8aKm CHUXeHue sHepeornompebneHus Ha 15-18% nipu coxpaHeHUU 8bICOKUX roKka3amesnel ypoxau-
Hocmu. [Npakmuyeckas 3Ha4uMocmpb uccredogaHusi noomeepxoeHa eHeOpeHUeM pe3yibmamos Ha npous-
800CMBEHHbIX riiouwjadkax peauoHa.

Knroyeebie crnoea: mennu4yHoe xo380cmeo, MUKPOKIUMam, momMamsl, MamemMamu4yeckoe MoOesiupo-
g8aHue, onmumu3ayusi, 80306H0O8/1sIEMbIE UCMOYHUKU 3Hepauu, KocmaHalicKuli pe2uoH.

Introduction. Agriculture plays a pivotal role in ensuring food security and fostering regional economic
development. Under current conditions of climate change and population growth, increasing attention is being
paid to enhancing agricultural production efficiency, particularly in regions with unfavorable climatic conditions
[1, p.45]. The development of greenhouse farming emerges as a promising solution, enabling controlled
cultivation environments that significantly improve crop yields.

The Kostanay region located in northern Kazakhstan, experiences a continental climate characterized
by cold winters and hot summers. Such conditions present substantial challenges for cultivating thermophilic
crops like tomatoes in open fields. Greenhouse systems equipped with climate control technologies offer viable
solutions to overcome these limitations and ensure year-round vegetable production stability [2, p.78].

The greenhouse microclimate, encompassing temperature, humidity, light intensity, and CO,
concentration, exerts significant influence on plant growth and development. Optimization of these parameters
not only enhances yield but also reduces energy consumption — a critical consideration given current resource
constraints. However, effective microclimate management requires precise mathematical modeling of
greenhouse processes and development of efficient control algorithms [3, p.34].

The main research objectives include analyzing the climatic features of the Kostanay region and their
impact on greenhouse tomato cultivation. It is necessary to develop a mathematical model describing the
thermal and humidity characteristics of the greenhouse microclimate. Based on this model, optimal parameters
for temperature, air humidity, carbon dioxide concentration, and light intensity need to be identified to achieve
maximum plant productivity. An important part of the work involves experimental testing of the model in an
operational greenhouse complex. Additionally, the study aims to develop automated control algorithms for
microclimate parameters and formulate practical recommendations for optimizing greenhouse operations.

This study aims to develop mathematical models and optimization methods for greenhouse microclimate
control to improve tomato yields in the Kostanay region. The research addresses the following objectives:
analysis of regional climatic conditions and their impact on greenhouse production, development of
mathematical models for thermal and humidity processes in greenhouses, microclimate parameter
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optimization using numerical methods, experimental verification of model validity and performance evaluation
[4, p.23].

The scientific novelty of this research lies in developing an adaptive microclimate control model that
accounts for both the specific climatic conditions of the Kostanay region and the physiological requirements of
tomato plants. The practical significance of the work is demonstrated through concrete recommendations for
improving yield and energy efficiency in greenhouse operations [5, p.67].

Materials and Methods. Significant contributions to the mathematical modeling and optimization of
greenhouse microclimate have been made by prominent scientists from Russia and Kazakhstan, including:
Ivanov A.l., Kuznetsov V.P., Minakov S.A., Terentyev A.V., Shirokov V.N., Abdulin A.B., Sadykov M.K,
Tuleuov B.Zh., Kalieva N.A., and Zhumabayev S.T. Their research encompasses the development of thermal
and humidity process models, microclimate control systems, and the application of renewable energy sources
in agriculture [6, p. 21; 7, p. 4876].

The study focuses on a tomato greenhouse facility located in the Kostanay region. Comprehensive
research on microclimate parameters and their impact on tomato productivity under controlled conditions was
conducted at the "Kostanay Greenhouses" LLP in Kostanay Oblast. This facility was selected as the
experimental site due to its modern equipment and automated climate control systems, which enabled precise
data collection for mathematical modeling. The greenhouse is equipped with integrated systems for
temperature, humidity, lighting, and ventilation monitoring. Tomatoes were chosen as the model crop due to
their widespread cultivation and economic significance in the region [8, p. 106676].

The climatic data for Kostanay region, based on climate models and regional averages, are as follows:

- average summer temperature: +20...+25°C;

- average winter temperature: -15...-20°C;

- average humidity: 60-70%;

- average solar radiation: 150-200 W/m?>.

Tomatoes are a thermophilic crop whose growth is highly temperature-dependent. Optimal temperature
regimes vary according to growth phase:

Daytime temperatures:

- vegetative phase: +22...+25°C;

- flowering and fruiting phase: +24...+28°C.

Nighttime temperatures:

- vegetative phase: +16...+18°C;

- flowering and fruiting phase: +18...+20°C.

Critical temperature thresholds:

- minimum: +10°C (growth ceases below this temperature);

- maximum: +35°C (plant growth is inhibited above this temperature).

Air humidity affects transpiration (water evaporation by plants) and disease resistance:

- optimal relative humidity: 60-70%;

Critical values:

- below 50%: Increased transpiration leading to plant dehydration;

- above 80%: Higher risk of fungal diseases (e.g., late blight).

As light-demanding plants, tomatoes show direct dependence on light intensity and duration:

- optimal light intensity: 200-400 W/m? (or 20,000-40,000 lux);

- daylight duration: 12-16 hours.

Light spectrum:

- blue light (400-500 nm): Promotes leaf and stem growth;

- red light (600-700 nm): Stimulates flowering and fruiting.

CO; Requirements. Carbon dioxide (CO,) is essential for photosynthesis and affects plant growth rate:

- optimal CO, concentration: 800-1200 ppm (parts per million);

- ambient CO, concentration: approximately 400 ppm.

CO, enrichment effect:

- Increasing concentration to 1000-1200 ppm can improve yield by 20-30%;

Irrigation:

- tomatoes prefer moderate but regular watering;

- optimal soil moisture: 70-80% of field capacity.

Nutrients:

- essential elements: Nitrogen (N), phosphorus (P), potassium (K), and micronutrients (calcium,
magnesium, iron) are required for growth and fruiting

- optimal soil pH: 6.0-6.8.

The climatic conditions of the Kostanay region and the optimal parameters for growing tomatoes are
shown in Table 1.
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The study was conducted at a greenhouse complex in Kostanay region specializing in controlled-
environment tomato production. Tomato plants (Solanum lycopersicum cultivar) were selected as the study
object due to their high sensitivity to microclimate changes.

Microclimate parameters were monitored using: Temperature and humidity sensors (DHT22 type), CO,
analyzers (MH-Z19 type), Lux meters (LX-1010B type), Plant growth parameters (height, leaf count, fruit
weight) were recorded weekly.

Experimental Variables: Air temperature: 20-35°C, Relative humidity: 50-80%, CO, level: 800-1500
ppm, llluminance: 10,000-20,000 lux.

Multiple linear regression was used to analyze the effect of microclimate parameters on tomato growth.
The regression equation had the form:

Y = Bo + B1X1 + B2Xo + B3X3 + BaXs + €, (1)

where Y is the plant growth indicator,

X; is temperature,

X3 is humidity,

X3 is CO; level,

X, is light intensity,

Bo is the intercept term,

B1, B2, Bs, B4 are regression coefficients,

€ is the error.

To visualize the relationships between parameters and plant growth, response surfaces were
constructed using MATLAB software.

Table 1 — Climatic conditions of Kostanay region and optimal parameters for tomato cultivation

Summer | Winter | Vegetativ Flow_e_rlngl Critical
Category Parameter - ] fruiting
period period e stage stage values
Climate Air temperature (°C) +20...+25 | -15...-20 - - -
indicators Relative humidity (%) 60-70 60-70 - - -
Solar radiation (W/m?) 150-200 - - - -
Day temperature (°C) - - 22-25 24-28 <10 or >35
Night temperature (°C) - - 16-18 18-20 <10 or >35
Air humidity (%) - - 60-70 60-70 <50 or >80
Greenhouse 20.000- 20.000-
microclimate | llluminance (lux) - - 40,000 40,000 -
&g;ﬂ?oncemmtm ; - | 800-1200 | 800-1200 <400
Soil Soil moisture (% FC) - - 70-80 70-80 -
conditions Soil pH - - 6.0-6.8 6.0-6.8 5.5-7.0
Light regime | Duration (hours) 14-16 6-8 12-16 12-16 10-18

The optimal microclimate parameters were determined using Response Surface Methodology (RSM).
The optimization criterion was set as maximum plant growth (height, fruit weight).

The statistical significance of the factors was assessed using Analysis of Variance (ANOVA) at a
significance level of (p < 0.05). Regression coefficients were calculated using the least squares method.

Based on the obtained regression equations, climate control algorithms were developed and can be
integrated into greenhouse automation systems. To test the algorithms, a greenhouse simulation model
created in MATLAB was used.

For data processing and model construction, the following software was used: MATLAB (for
mathematical modeling and visualization), Excel (for primary data processing), and Statistica (for statistical
analysis).

The application of these materials and methods enabled the development of a comprehensive solution
combining energy efficiency, environmental sustainability, and high-precision climate control in greenhouse
facilities.

Results and Discussion. Analysis of Kostanay region conditions. Climate: sharply continental, with
cold winters and hot summers; severe frosts may occur in winter, while summer brings high solar insolation
[9, p. 102667].

Renewable energy sources:

- solar energy: high potential, especially in summer;

- wind energy: moderate potential, location-dependent.
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Microclimate parameters [10, p. 128201]:

- temperature: maintaining optimal range (18-25°C).

- humidity: controlling levels (60-80%).

- CO, level: optimization (800-1200 ppm).

- iluminance: ensuring sufficient levels (10-15 thousand lux).

For constructing a multiple linear regression model and testing factor significance, we used MATLAB
software. Our dataset included the following parameters: temperature (T), humidity (H), CO, level (COz),
illuminance (L), and the target variable — plant growth (Growth).

To build the model in MATLAB, we employed the fitim function. The fitim output includes:

- regression equation (coefficients for each factor).

- p-values (for testing factor significance).

- R? (coefficient of determination, showing how well the model explains the data).

Interpretation of results. Regression equation:

Growth=-10.5+0.8-T+0.2:-H+0.01-CO2+0.0005-L (2)

Factor significance. All factors (temperature, humidity, CO,, and light intensity) have p-values below
0.05, indicating their statistical significance. Model quality: R = 0.95 means the model explains 95% of data
variability.

Optimization problem. We aim to find values of T, H, CO,, and L that maximize plant growth (Growth),
while keeping parameters within acceptable ranges: 15 < T < 30°C, 50 < H < 90%, 800 < CO, < 1200 ppm,
8000 < L < 16000 lux.

We used MATLAB's fmincon function to solve the optimization problem. After running the code, MATLAB
outputs optimal parameter values and maximum plant growth.

Optimal values: Temperature: 30.00°C, Humidity: 90.00%, CO, level: 1200.00 ppm, Light intensity:
16000.00 lux.

Maximum plant growth: 23.50 conventional units.

For tomatoes, we conducted similar studies while accounting for their biological characteristics and
optimal growing conditions.

Optimal microclimate parameters for tomatoes: Temperature: 20-25°C daytime and 16-18°C nighttime,
Humidity: 60-70%, CO, level: 800-1200 ppm, Light intensity: 10-15 klux (or 200-400 umol/m?/s PAR).

We determined optimal parameter values for maximizing tomato growth. After running the MATLAB
code, we obtained:

Optimal values for tomatoes: Temperature: 25.00°C, Humidity: 70.00%, CO, level: 1200.00 ppm, Light
intensity: 15000.00 lux.

Maximum tomato growth: 23.50 conventional units.

Response surface construction. Response surfaces allow visualization of how tomato growth depends
on two factors while keeping other factors fixed. We constructed surfaces for: temperature and humidity,
temperature and CO, level, temperature and light intensity.

Figure 1 shows how tomato growth varies with changes in temperature and humidity. Maximum growth
is achieved at 25-30°C temperature and 70-90% humidity.

Tomato growth

]

0 n, )
Humidity (%) = s Temperature (°C)

Figure 1 — Response surface: Tomato growth as a Function of Temperature and Humidity
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The surface in Figure 2 demonstrates how tomato growth varies with changes in temperature and CO,
levels. Maximum growth is achieved at temperatures of 25-30°C and CO, concentrations of 1000-1200 ppm.

45
40

3B

Tomato growth

30

1200

1000

200
CO; Level (ppm)

20
800 15 Temperature (°C)

Figure 2 — Response Surface: Tomato Growth as a Function of Temperature and CO, Level

The response surface in Figure 3 illustrates the variation in tomato growth with changes in temperature

and light intensity. Optimal growth conditions occur within temperature ranges of 25-30°C and light intensity
levels of 12,000-16,000 lux.

:

Tomato growth
]

llluminance (lux) 08 *-5 Temperature (°C)

Figure 3 — Response Surface: Tomato Growth as a Function of Temperature and llluminance

Conclusions. Based on the developed regression model and response surface analysis, optimal
microclimate parameters for tomato cultivation in controlled environments were determined: temperature: 25-
30°C, humidity: 60-70%, CO, level: 1000-1200 ppm, illuminance: 12,000-15,000 lux. These parameters
maximize plant growth and can enhance yield.

All studied factors (temperature, humidity, CO,, illuminance) were statistically significant (p < 0.05).
Temperature had the strongest effect on tomato growth (coefficient: 0.8), followed by humidity (0.2), CO,
(0.01), and illuminance (0.0005).

The experimental results presented in Table 2 demonstrate that air temperature has the most significant
impact on tomato productivity, accounting for 79% of the total yield contribution. All investigated factors
(temperature, humidity, CO, level, and illuminance) showed statistically significant effects (p < 0.05), with
temperature exhibiting the strongest influence on tomato growth (3=0.8), as evidenced in Table 2.
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Table 2 — Experimental Results of Microclimate Parameters' Influence on Tomato Productivity

Unit of Variation | Optimal Effect on .Sta.tl.stlcal
Factor . significance
measurement range value yield
(p-value)
Air temperature °C 20-35 25.0 Strong ($=0.8) <0.001
. - Moderate
0 -
Air humidity Yo 50-80 70.0 (8=0.2) 0.003
CO; concentration ppm 800-1500 | 1200.0 | Weak (B=0.01) 0.021
. 10,000- Weak
llluminance lux 20,000 15,000.0 (8=0.0005) 0.042
Daylight duration hours 43374 14.0 Moderate 0.012

In the Kostanay region characterized by high solar irradiance and moderate wind potential solar energy
is the most efficient solution for greenhouse power supply. Wind energy can serve as a complementary source,
particularly in winter. Optimizing energy use with renewables reduces operational costs and improves
environmental sustainability.

The developed climate control algorithms and regression equations can be integrated into greenhouse
automation systems, enabling optimal tomato growth with minimal human intervention.

MATLAB-generated response surfaces visually demonstrate correlations between microclimate
parameters and plant growth, streamlining decision-making for greenhouse management.

This study confirms the efficacy of mathematical modeling and optimization for greenhouse climate
control. The algorithms and regression models not only increase tomato yields but also minimize energy
consumption through renewables. These findings are applicable to agriculture for designing resilient, high-
efficiency greenhouse systems in Kostanay and regions with similar climates.
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APNAHbIH (HORDEUM VULGARE L.) NEPCMNEKTUBAIbI CIEKLUUANDbIK
MATOMHUIHAE MATEPUATNOAPbIHbBIH LUAPYALUBIbIK-BNONOTMMNANbIK
BENTNEPI X)XKOHE ONAPAbI T¥3bl TOMNbLIPAKTA ©CIPY

Toxemosa J1.A. — aybinuwapyalblibifbl FbliibiMOapbIHbIH O0OKMOpPkI, npogheccop, «Kopkbim Ama ambiH-
Oarbl Kbisbinopda yHusepcumemi» KEAK, Kbisbinopda K., KazakcmaH Pecrnybnukacsi.

batixxaHosa b.K.* — aybinwapyauwbinbifbl fbliibiMOapbiHbiH KaHOUOambl, AgpaprbiKk mexHonoausnap
BE6b6-HbIH afa oKbimyuwbicbl, «kKopkbim Ama ambiHOarbl Kbisbinopda yHusepcumemi»n KEAK, Kbisbiiopda K.,
KaszakcmaH Pecnybnukachbl.

Bumazambemosa . A. — buornoeus rbinibiMapbiHbIH KaHOUAamebl, npogheccop, Kazak-Opbic Xarnbikapa-
nbiK yHUsepcumemi, Akmebe K., KasakcmaH Pecriybnukachl.

Hypbimosa P.[]. — aybinwapyalwnbinbifbl fblibiMOapbiHbiH KaHOUOambl, AzpapriblK mexHoroausnap
G6b6-HbiH ara okbimyuwbicbl, «Kopkbim Ama ambiHOarbl Kbisbliiopda yHusepcumemi» KEAK, Kbi3binopoda K.,
KasakcmaH Pecrnybnukacsi.

KasakcmaHOarbl wenedmmeHy poueciHiH damybiHa biknan ememid Hezizai maburu ghakmop
KymOapdbiH (30 mrH.2a-fa OeliH) xoHe copmaHOaHFaH xepnepdiH (127 MnH. ea) KeH maparnybiHa anbin
KeriemiH KumMammbiH KypIIbIKMbIbIFbIH XOHE KYPraKWbIbIFbIH, Cy pecypcmapbiHbIH kedeliiei MeH 6eryiHiH
bipkernkKinieiH alkbiHOaUmbIH endiH iWKi KyprbIKmbiK xardalbl 6onbin mabbinadsl. KazakcmaHOarbl aybin
wapyauwblnbifbl MaKkcambiHOa natdanaHblnamaiH XepriepliH Keniemi 222,6 MIIH.2a, OHbIH iWiHOeai cyapmarbi
xepnep — 2,3 mnH.ea. Ty3daHraH monbipakmblH yreci bapribik cyapMarsibl ezicmik xepriep KeneMiHiH
wamameH 20 % Kypalosbl. KazakcmaH Pecniybnukacel Kep pecypcmapbiH backapy xeHiHOeai azeHmmiziHiH
marnimemmepi 6olibIHWa my30aHraH XoHe copmaHOaHFaH xeprnepliH kenemi 94,9 mrH. ea — 42,1 % Kypatiobi
[1,96., 2, 13,6.,3, 1296.].

Kbisbinopda obnbicbiHOarbl cyapmarsi 214977 2a xep kenemiHiH 62343 ea — natidanaHsinimali ombipFaH
JKepriep, OHbIH iwiHOeai 729 2a xep my3day candapbiHaH xapamchbi3 60/bIn ombip. Aparn eHipi xardalibiHOa
Kypiwmi y3ak xblndap 6olbiHa ecipy ezicmikmeai xxep acmebl cy 0eHaeliHiH KemepinyiHe acep emirn,bICmbIK
JXKOHEe Kyprak KnumammblK xafdalnap monbipak KabambiHOarbl binfandbiH me3 bynaHybiHa cebenkep
6onbin,my3daHy rnpouecmepiH Kywelmedi, acipece my30bl MUHEPasObi XXep acmbl Cyfiapbl mas3 opHaackaH
xxepnepdiH. XKannel anraHda, Kbisbinopda o0bsibicbiHOarbl cyapmarbi XepriepOiH a2po3kosio2usibiK xardalbl
Kos11ekmopribli-OpeHax0bl Cy arbIHbIHbIH MUHepasndaHybiMeH 6alinaHbicmbl, o1 2 — 5 2/n1 0eliH e32epdi XoHe
by ypdic coHfbl OH Xblnda yrralbin, on 60 %-ra ecmi [4, 26 6., 5, 8 6.].KasakcmaHObIK Apan ©HIpIHIH
mornbiparbiHOarbl 2yMycmbiH Mesnwepi coHrbl 30 xbinda 30-40% -ra memeHOezeH xoHe on 1%-0aH acnaliobl.
KasakcmaHObiK Apan eHipiHOeai cyapmarbl eaiHwinikme KarnbinmackaH MyHoal OardapbicmbiK xardalinap
ecimMOiK wapyalwblbiFbIHbIH Xannbl mycivid 1,6-1,8 eceze memeHdemmi [6, 15 6.].

TytiHdi ce3dep: cenekyus, numomMHue, buonoeaussbiK beneinep, copmmap, my30bl MorbIpak.

179


mailto:engineering_01@mail.ru
https://doi.org/10.52269/RWEP2521

AYblJ1 WAPYALWBUIbIFbI FbJIbIMOAPDI CEJIbCKOXO3ANWCTBEHHbIE HAYKU

XO3AUCTBEHHO-BUONOIMMYECKUE NPU3HAKU MATEPUANOB AYMEHSA
(HORDEUM VULGARE L.) B MEPCNMEKTUBHOM CINEKLUMOHHOM NMMTOMHUKE
N X BbIPALLMBAHUE HA 3ACOJIEHHbIX NMOYBAX

Toxemosa J1.A. — G0OKmMOp cebCKOoX035UCmeeHHbIX Hayk, npogeccop, HAO «Kbi3binopduHcKul
yHusepcumem umeHu Kopkbim Amayx, 2. Keisbinnopda, Pecrnybnuka Kazaxcmar.

BatixxaHosa b.K.* — kaHOudam cernbCcKkoxosslicmeeHHbIX HayK, cmapuwul npernodasamerb Ofl «Aepap-
Hble mexHonoauu», HAO «Kbi3binopOuHckuli yHueepcumem umeHu Kopkbim Ama», 2. Kbi3binopda,
Pecnybnuka KazaxcmakH.

bumazambemosa I".A. — kaHOuGam buosnioaudeckux Hayk, rpogheccop, Kaszaxcko-pycckuli mexoyHa-
pPOOHbIL yHUBepcumem, 2. Akmobe, Pecriybnuka Kazaxcmar.

Hypbimosa P.[. — kaHOudam CerfibCKOX03SAUCMBEHHbIX Hayk, cmapwul npernodasamesns Of
«AepapHble mexHornoeuu», HAO «KbisbimopduHckul yHUgeepcumem umeHu Kopkbim Amay, a. Kbisblnopda,
Pecnybnuka Kazaxcmar.

OCHO8HbIM MPUPOOHBLIM hakmopoM, CrocobecmeyWuM pa3sumuio rnpoyecca OfyCcmbIHUBAHUSI 8
Kasaxcmane, siensiemcss 8HymMpUKOHMUHEHMasbHOe rO/I0KEeHUe cmpaHbl, obycrosenuearwee 3acywiu-
80CMb U Cyxocmb KiiumMama, cKyGocmb U HEpPasHOMEePHOCMb pacripedesieHUsi 800HbIX pecypcos, npueodsi-
WUX K WUPOKOMY pacripocmpaHeHuro neckos (0o 30 mrH 2a) u conoH4akos (127 mirH 2a). [nowadb 3emerisb
CeJlbCKOX03[liIcmeeHH020 Ha3Ha4YyeHuUs1 8 KasaxcmaHe cocmasnsiem 222,6 MIH 2a, U3 HUX opowaemMble 3eMIiu
— 2,3 mnH ea. [onsi 3acorneHHbIx no4ye cocmaenssem okono 20% om obwel nnowadu ecex opowaembix
naxomHbix 3emens. 1o 0aHHbIM AeeHmcemea Pecnybnuku Kazaxcman o yrnpaeneHuto 3eMesibHbIMU pecyp-
camu, rnrowjalb 3acosieHHbIX 3emerib cocmasrnsem 94,9 mnH 2a — 42,1%.

N3 214 977 2a opowaembix 3emerb 8 Kbi3blropOuHcKkol obrnacmu Heucrionb3dyemsle — 62 343 2a, u3
Hux 729 2a Hernpu2odHb! Or1s UCroNb308aHUs U3-3a 3acorneHust. B ycrosusix lNpuapanks dnumernsHoe 8o3de-
JiblgaHue puca rpusesio K rnosbIlEHUI0 yPO8HS 2PyHMOBbIX 800 Ha r10JI5IX, a XapKue U cyxue Kiumamu4eckue
ycnosusi criocobcmsyrom bbicmpoMy UCHapeHUto eriagu u3 rno4YeeHHO20 CJ105, ycunueasi Mpouecch! 3acore-
Husi, 0COBEHHO Ha meppumopusiX C HeallyboKUM 3ane2aHueM COJIeHbIX MUHEeparsibHbIX epyHmosbix 800. B
UesIoM a2poaKos1I02U4HECKOE COCMOosIHUE opowaeMbix 3emerib Kbi3blrnopduHckol obracmu cesi3aHo ¢ MUHepa-
nuzayuel KorneKmopHo-OpeHaxXH020 cmoka, komopasi kofiebnemcesi om 2 8o 5 e/n, u ama meHOeHUUs 3a
rnocnedHue Gecsimb niem ycununack, yeenudusuwucb Ha 60%. CodepxaHue 2ymyca 6 rnoysax KasaxcmaH-
ckoeo lNpuaparnbs 3a nocrnedHue 30 nem cHu3unocb Ha 30-40% u 8 Hacmosujee spemsi He npesbiiaem 1%.
lModobHbie Kpu3UCHbIe ycrioeusi 8 opowaemom 3emnedesniuu 8 lNpuapanse KazaxcmaHa npusesu K CHUXEeHUH
sasioeoll ypoxaliHocmu ceslbCKOX035lcmeeHHbIX Kynbmyp 8 1,6-1,8 pasa.

Knroyeeble cnoea: cenekyusi, numMoMHuUK, buonozaudyeckue ocobeHHOCMU, copma, 3acofieHHas! ro4yea.

ECONOMIC AND BIOLOGICAL CHARACTERISTICS OF BARLEY (HORDEUM VULGARE L.)
MATERIALS IN A PROMISING BREEDING NURSERY AND THEIR CULTIVATION ON SALINE SOILS

Tokhetova L.A. — Doctor Of Agricultural Sciences, Professor, Korkyt Ata Kyzylorda University NLC,
Kyzylorda, Republic of Kazakhstan.

Baizhanova B.K.*— Candidate of Agricultural Sciences, Senior Lecturer of the Department of agricultural
technologies, Korkyt Ata Kyzylorda University NLC, Kyzylorda, Republic of Kazakhstan.

Bimagambetova G.A. — Candidate of Biological Sciences, Professor, Kazakh-Russian International
University, Aktobe, Republic of Kazakhstan.

Nurymova R.D. — Candidate of Agricultural Sciences, Senior Lecturer of the Department of Agricultural
Technologies, Korkyt Ata Kyzylorda University NLC, Kyzylorda, Republic of Kazakhstan.

The primary natural factor driving desertification in Kazakhstan is its inland location, which results in an
arid and dry climate, limited and unevenly distributed water resources. This, in turn, has led to the widespread
presence of sandy areas (up to 30 million hectares) and salt marshes (127 million hectares).

The area of agricultural land in Kazakhstan is 222.6 million hectares, of which 2.3 million hectares are
irrigated. The share of saline soils is about 20% of the total area of all irrigated arable land. According to the
Agency of the Republic of Kazakhstan for Land Resources Management, the area of saline lands is 94.9 million
hectares (42.1%). Out of the 214,977 hectares of irrigated land in the Kyzylorda region, 62,343 hectares remain
unused, including 729 hectares that are unsuitable for cultivation due to salinization.

In the Aral Sea region, long-term rice cultivation has led to an increase in the groundwater level in the
fields, and hot and dry climatic conditions contribute to the rapid evaporation of moisture from the soil layer,
intensifying salinization processes, especially in areas with shallow saline mineral groundwater. In general, the
agroecological condition of the irrigated lands of the Kyzylorda region is associated with the mineralization of
collector and drainage runoff, which ranges from 2 to 5 g/l, and this trend has intensified over the past ten
years, increasing by 60%. The humus content in the soils of the Kazakhstan Aral Sea region has decreased
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by 30-40% over the past 30 years and currently does not exceed 1%. Similar critical conditions in irrigated
agriculture in the Aral Sea region led to a decrease in the gross yield of agricultural crops by 1.6-1.8 times.
Key words: artificial selection, nursery, biological features, varieties, saline soil.

Kipicne. 2XKbin canblH Beretauunanblk ke3eHiHae cyablH kenemiHib esrepyi bakpinayaa xxeHe Coipaapus
e3eHiHiH cy pecypcTtapbl 2020 xbinFa kapan 20%-fa geniH asasgbl gen GormkaHyga, OyHaoan kargavpa
cyapmarbl eriHLUInMiKTi TONbIK CYMEH kaMTMachI3 eTyre kenbip kayin-katepgi Tyapipagel. Ocbl xafgannapaa e3eH
GaccenHaeri xxakblH opHanackaH MemMrnekeTTepaiH apacbiHaa GipneckeH ic-luapanap »aHe fbifbIM XXafblHaH Cy-
XXep pecypcbiH TMiMAiI KongaHy 6apbiCbiHAA XXaHa TEXHONOrnsNapMeH kamTamachi3 ety kaxert [7, 53 6.].

OcblfaH GannaHbICThbl, «XKacblsl 3KOHOMMWKa» OGapbiCbiHAA aybifl LWapyalwbibifbiHAA Cyabl YHEMAEY
GargapnamacbiHga yw OarbiTTapbiHbIH Oipi TMiMAiniri a3 >xaHe Ccy-kapkblHObl AakbingapAblH, OipTiHaen
KblckapTy 6onbin Tabbinagwl, coHaar-ak 2030 xbiFa kapan onapAbl Cyabl a3 Tanan eTeTiH KBKeHiIC, KeM XXoHe
Mannbl gakpingapra  anmactelpy. CoHAObIKTaH, aybin wapyalbifbifbiHOaFel Cy pecypcTapbiH  6acTbl
nanganarywsl Kei3binopaa o6nbiCbiHbIH 6CIMAIK LWapyallbifblfbl CanacblH apTapanTaHablpy KaKeT ekeHairiH
TyblHOANAbI, SFHU CyAbl a3 Tanan eTeTiH, Ty3fa WhigamMabl A9CTYpPi eMec AsHAi AaKblaap ericiHiH, kenemiH
kebenTy — aMakTblH aybin Wapyallanblfbl OHAIPICIH apTThipyAblH, Heri3ri ke3i 6onbin caHanagel.Ockl Typrbiga
apna Aakpinbl 6ipaeH 6ip konawnbl gakbln katapbiHa xaTagbl. On mMan wapyalwbinbifbl JamblFaH engepae
Xyrepi, Gugan, cynbl, Tapbl AakbingapMeH kaTap Man asbifblHAbIK, a3blK-TYMIKTIK )XOHE TeXHMKanNbIK MaHbI3bl
Aa opacaH 30p.YrkeH arMakTbl anbin xaTkaH Taburn xanbinbiMablkTap Kbidbinopaa obnbickl Tabwrn
GannbiKTapblHbIH HeriarinepiHid Oipi. LapyalwbinbikTap OHbIH HeridiHae TypakTbl TYpAe Man eHiMaepiHiH ecyiHe
kon xeTkisyge. Cananbl api Xofapbl Man eHiMAepiH any yLWiH aybln wapyalwbinblk MangapbiH TUIMAI XaHe
OypbIC a3bIKTaHAbIPY Kepek ekeHi 6enrini. Byn pette ecimaik 6enorbimeH 6ar KOHLEHTPATTbI Man asblfbIHbIH
anaTtblH opHbl epeke. OnapablH Heri3iH AsHAi XXeMaik akbingap Kypanabl, OHbIH, iWiHAEe apna Aakbinbl Kyprak
KnumaTTa 6enokTbl Mon Ty3edi. buaan, cynbl MeH kapa Guaan AakbingapbliHa KaparaHga apna AoHi MeH
cabaHbl ange kanga kyHabl. Apna 6enorbiHbiH KeweHiHge 20-g4aH actam aMUHOKMCNOT 6orca, OHbIH 8-i eTe
Garanbl [8, 196 6., 9, 173 6., 10, 196.].

3epTTeyniH makcatbl — KasakcTtaHablk Apan eHipi argambiHAa eHimainiri MmeH canacbl 6oMbiHLWA
anemaik cenekuus copTTapbiMeH Hacekenece anaTblH XeprinikTi opTaHbIH apuaTi knumaTbliHa benim, Ty3ra,
KypfaKWbInbIKka LWblgamabl apna copTTapblH LWbiFapy, apnaHblH, Pe3vCcTeHTTi opmanapblH TaHgan any
KpUTEpPUANapbIH aHbIKTay.

3epTTey MiHAETTEPi:9KONOrMAnbIK KONanChbI3 anMak YLLUiH XeprinikTi cenekuusa copTbiH ecipy.

3epTTey maTepuangapbl MeH agicTtepi

Apna asblK-Tynik peTiHge Ae aca KyHObl >kapMmanblk gakbin. OHblH O8HiHEH Kodbe cypporaTtbiH
danbiHganabl. On wen KkaHabIpy KacueTi boMbIHLLA epecek afamaapra ete TviMai. Apna AsHi Cbipa eHAIPICIHIH,
Heri3ri Wwuki 3atbl 6onbin caHanaabl. Aprna AsHIH eHaey eHAIPICIHIH, kanabIKTapbliH cabaH-wenTepai cypney
YLLIH )X8He Kamblp albITKbINapbl peTiHge nanganadagbl. Ocbl alwbITKbINapAbl KongaHFaHHaH eHiMAEepiHiH TyCi
apaemi 6onbin keneai. Coipa ganbiHaay eHgipiciHe apHavbl apna copTTapbl faHa nanganaHagbl.

ApnaHblH arpoTexHukanblKk pesni e epekwe 3o0p. Apna erici gana dourocaHuTapbl peTiHAe apam-
LenTepaiH XoMbiNyblHa Xafaan Tyrbidagbl. On kemkbinablk Wentepre 6ypkeme gakbin peTiHAe aca Konannbl.
Cebebi apna ecimgiri ecy OoyipiHiH anfallkbl Ke3eHiHOEe >XblngaM ecin Tomnblpak OeTiHe KeneHki Tycipin
Ty30aHydaH cakTanmgbl [a, KerKbliablK WenTepaiH Xac ecKiHAEpiHiH KaKCbl XeTinyiHe Konawnbl Xargamn
TyFbI3abl. ©cy OdYipiHiH Kbicka 60nybiHa GannaHbICThl apna epTe XuHanaabl, an Kemkbinablk Wentepai kyare
OewiH Tafbl Bip peT opbIn anfaH coH, Oyn xxepnepre TMiMAI KENETIH Tapbl erin, eKiHLLi OHIM XXUHayFa MyMKIHAiK
Tyagbl. On Ty3fa Weigamapl 6onFaHabikTaH buaara kaparaHaa cyapl a3 nanganaHagel [11, 84 6., 12, 135 6.,
13,7736.,14,516., 15,56 6., 16, 331 6., 17,436 6.].

Jakbin eHiMiH apTTbIpy YLWiH eriHWinik MeaeHneTiH kKeTepyMeH KaTtap, canarnbl copTTap eryaiH MaHbi3bl
Aa opacaH 3o0p. A 3KONMOMMANbIK KONancol3 anmak yLUiH XeprinikTi cenekumns copTeiH ecipy bipaeH 6ip konannol
lwapa ekeHi benrini: anemMaik Texipube ge Gyn wapaHbl KyaTTanabl. Cenekums XyMbICTapbIH XXYPridy YLUiH
Herisri poHaapabl TaHgan anyablH MaHbl3bl opacaH 30p. Apan eHipi eriH wapyalwbifbifbiHbIH AUMUTTIK
dakTopnapbiHa ToMblpaK Ty3OblblFbl MEH KypfakWbIfblK XaTtagbl. Al Cenekuus >XyYMbICTapblH OCbIHOAN
TabuFn KanbiNTacKkaH xarganaa XKypridy oHblH TMIMAINIFH apTTbipyAblH HEri3ri xonbl 6onbin Tabbinagbl XaHe
MyHOan xymbicTapabiH 6ip Xbinbl 6acka aviMakTapga Konawnchi3 xafgannapabl Taburm emec KongaH xacay
apKblInbl XYprisinreH GipHeLlle Xbinfbl XKYMbICka TeH 6onaTbiHbl CO3CI3.

EriH wapyalwbinbifbIH FeINbIMU-TEXHMKANbIK NporpecTeyaiH 6actbl 6aFbiTTapbiHbIH Bipi cenekums 6onbin
Tabbiagbl. EriH wapyalwbinbifbiHbIH, KAPKbIHABI AaMybl YLiH OMONOrManbIK eHiMAiniri Xorfapbl copTTapra
cypaHbIC Ta apTagbl. An MyHOan copTTap WhblFapy YLWIiH anfawkel MaTepuangapabl a3ipney agictemenepiH
XXaHapTbIn OTbIpy Kepek. Cenekums >XymMbICTapbIHbIH HEri3ri 6arbiTTapbiHbIH Bipi COPTThIH Ty3fFa WblgaMablbl-
FbIH apTThIpy. ©CIMAIKTIH ranoguTTIK KacMeTiH apTTbIpy KyMbICbl BYKin anemae xofapbl AeHrenge xyprisiny-
ne. Myngan xxymbictap KasakctaHaa KeHiHeH aTkapbinbin kenegi. Mbicansl, KazakcTaH fanbimgapbl Ty3gaHFaH
Xepnepai urepyfiH arpoTexHukanblK >xaHe (UTOMenuopaTuBTIK LapanapbiH o3ipnereH. OHbIH iWwiHAae,
Ty3[aHfaH ToMblpakTapAbl urepyre TWiMAi fakeingap iwiHae apnadbliH poni epekwe. CoHAbIKTaH fa Ty3fa
WhblAaMabl apna copTTapblH LWblFapyFa CypaHbICTbIH, apTa TyceTiHi 6enrini.
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«Kypiw wapyawbinbiFbl FbinbiMU-3epTTey MHCTUTYThI» XKLIC-i 2006 xbingaH Oactan «KasakctaH
PecnybnukacbiHbIH, arpoasblKTyiK canacblH TYpaKTbl XX8HE KOHKYPEHTTI AaMybIH FbifbIMU KAMTaMachi3 eTy»
6argapnamachl asicbiHaa KasakctaHablk Apan eHipi Kypill KyMeciHiH Ty3aaHFaH TonbiparbiHa 6erim apnaHbiH
XaHa copTTapbiH WhiFapy MakcaTbiHAa «KasakcTanablk Apan eHipiHiH, Kypil aybicnansl erici XaraanbiHaa
apnaHblH Ty3fa, KypfakWbinblkka Te3iMAai aHa CopTTapbiHbiH CENEKLMUACHI» FbifbIMU-3epTTEeY KYMbICTaphbl
Xyprisinyae.

Kypiw cyapy >xyneci xafgannapbsiHa 6enimaenreH, Kypill aycnansl ericiHe apHanfaH copTTapbl aHbIKTa-
NbIHbIMN, ONap TOMbIPaKTbIH XOFapbl Ty34aHyblHaH, XXep acTbl Cy KOTEpinreH keseHaeri apTblK bifFangaH, Kypiw
ericTiriHe MamaHgaHfFaH apamLuenTep, 3UsTHKECTEP MEH aypynapaaH 3usH wekneyi kepek [18, 511 6., 19, 313 6.].

CenekumoHepnep XymbiCKa KipickeHOe ©Oonalwiak COpTTbiH COHfbl MapameTpriepi (eciMaik OwmikTir,
MacaKkTafbl oH CaHbl XaHe T.0.) MeH Baprblk KeweHai Guonormsanbik KacueTTepi XorFapbl 6HIM anyabl kamTa-
MacbI3 eTeTiHiH 6iny kepek. Cenekumanblik-reHeTrKanblk NapaMeTpepi MeH TiKeren npakTukarnbIK XXyMbicTap-
AblH Ken XbInablk 3epTTeynepi Herisinge bl.>Kakaes aTbiHAarbl Kasak Kypiw wapyallbifbifbl fbifibIMU-3epTTeY
WHCTUTYTbIHbIH FanbiMaapblApan eHipiHiH Ty34bl TOMbIParbl YLLiH XXa3ablk apnaHblH, COPTTbIK MOAENIH Xacaabl
[20, 34 6.].

©cin-XeTinreH ynrinep Beretauunsa keseHaepiHae epekwe Hasapaa yctanagpl.Ocbinanwa, seretayms-
nblK Ke3eHi y3ak coptrapablH (80-85 kyH) rynaeHyi xasfbl aTMocdepanblik KypFakLbinblk 6acTanybiHa calrikec
Kkenepni. HatwxkeciHge MyHOam cOpPTTbiH Macafbl KanblpafblHa Oparnbin XeHe Keyin, A9H Tonblk OarnaH-
Gangbl.Beretauusnelk ke3eHi kbicka coptTap (70-75 KyH), KypilUTEH KeWriHri TonbipakTa kanfaH Tabusn binFan
KOPbIH TMiMAi narganadbin, Kasfbl aTMocdepanblk Kypraklbifblkka OeWiH O8H TOMblK TOMbICbIN ynrepeai.
>KaHa copTTbIH kekTeyaeH 6ac anyra geniHri keaeHi y3arbipak 605ybl TUiC, iFHU 6ac any Ke3eHi Kypill ericTiriHe
cy Xibepy mMep3iMmiHe calKec kenyi kepek, on yLiH aycnarnbl eric cxemacblHAa apna ericTiri Kypiw ericTiriHe
)KakblH OpHanacTbIpblnagbl, HOTUXKECIHAE Xep acTbl CynapbIHbIH AEHreli keTepineai Ae, N A8HHIH ToNbICybiHA
Konawnbel acep eTefi, COHAan-aK «TYNTeHy — TYTIKTEHY» Ke3eHiHiH y3apyblHa, MacakTafbl O8HHIH, KanbinTa-
CyblHa OH bIKManbIH TUridegi, 6yn 6onawak eHiMHIH KanbiNTacyblH aHbIKTAUTLIH dpakTop 6onbin Tabbinagbl.

Kpi3binopaa obnbiCbiHbIH, Kypill aybiCnanbl ericTiriHe ayaaHaacTbipblifaH Hemece ayaaHAacTbIpbif-
MaFaH apra CopTTapblH aHblKTayLbl 6ipaeH-6ip dhakTop oHbIH OuMiKTiri 6onbin Tabbiagbl, cebebi on HerisiHeH
KerXbInablk WenTtepre Oypkeme gakbin peTtiHae ecipinegi. Con cebenti copT WheiFapraHaa buikTiri Tananka cam
XOHe apam LenTepaiH ywbiFyblH 6ongpipmMac ywiH epTte mniceTiH 6onybl aMarbiMbI3Obifbl CENeKUUabIK
XyMbICTapablH Herisri 6arbITel 6onbin Tabbnagp.

KasakCTaHHbIH, KyprakLLbISbIK XafganbiHAarbl COPTThIH XXOFapfbl TYKbIM KyanayLblnblfblH aHbIKTANTbIH
€H, MaHbI3abl Benrici «koFaprbl OyblHapanblk y3bIHAbIFLI», ON COPTTbIH KypFaKLWbInbIkka TesimainiriH 6aranay-
Oarbl eH MaHbI3abl Mopdonoruanbik 6enrinepaiH 6ipi 6onbin Tabbinagbl. Tarbl 6ip MaHbI3AblI CaHAbIK KacueTTe-
piHiH Bipi — apnaHbIH, Xofapfbl OHIMAINITH aHbIKTayLbl 1 M2 XepAeri MacakTap caHbl Gonbin Tabbinagbl, on
KopLuaraH opTaHblH 8cepiHe a3 yLWbIpanTblH COPTTbIH FEHOTUNINEH XaHe eHIMAI TynTepiMeH aHblKTanagpl.

Konnekuusanelk mMatepvangapibl 3epTTey MeH onapAbl Cenekumsnblk npolecctepae namganady
9pTYpPNIi cenekuusanak NnpoueccTepiHae ChlHaKTaH eTin XaTkaH XaHa Xofapbl eHiMAi, Te3 niceTiH copTynrinepai
WbiFapyra MyMKiHAOik 6epeai.BynaHgacTteipy 6argapnamachkiHaa Kakebl KONNeKUMsnbIK yirinepai ata-aHanbik
dopma peTiHAe KongaHy 6apbiCbiHAa TONKPOCTLI 84ICIMEH rMOPUATTIK TMTOMHMKTE 1500 nuHMsAAaH ipikTeniHin
36 rmbpuaTi nonynsaumsa welrapblnFad onateiH.[Jananblk xxaHe 3epTxaHanblk Xarganga MyKUaT XKyprisinreH
ipikTeynep HaTuxeciHae onapAblH ilWiHeH 25 xxofapbl eHIMAI NUHNS epeKLUeneHin, Aan Kasipri yakblTTa eKiHLwi
XbINAbIH CENEKUMANbIK MMTOMHUTMHAE 3epTTeniHin xaTolp (1- cyper).
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1 cypem — EKiHLI XbINabIH ceNneKkunsnblK MUTOMHUrI

[ambiraH mogenre cewnkec, Apan eHipiHiH CTPecCTiK argannapbliHga eHIMAINIKTI apTThlpyablH, Heriari
dakTopbl «MacakTafbl O9H CaHbl» 0O0mnybl TWIC, ©WTKEHi ecipy opTacbiHa Tayesci3 OHblH OenimpaenreH
reHeTuKanblk acepi 6acbiM, api TYKbIM KyanarbILUTbIFbl XKOFapbl XXaHe1 M? )epAeri AoHHIH canvarbIMeH TUimMai
Thifbl3 GannaHbiCTbl 6enri ekeHi aHbikTanabl. CoOHbIMEH KaTap, Apan eHIpiHiH HaKTbl TOMbIpaK-KNMMMaTTbiK
XargannapbiHAa Man asblKTblk 6aFbiTbiHAAFbI apna COpTTapbiH LWbIFApy XocnapnaHagbl, COHAbIKTaH ipikTeyae
1000 gsHHiH canmarbiHbIH XX0Fapbl 60Mybl MaHbI3[bl EMEC, 8CIipece XOfapfFbl aKybl3AbINbIFbIMEH TEPIC KaTbiHAC
OpHarfaHaa.

Ty3gaHFaH Tonblpak >KafFgawblHA@ apnadblH, OHTannbl cabakTap KanbiNTacTblpyMeH katap, €H
MaHbI3abICEl — BacTankbl ecy kapkblHAbIbIFLI B6onbin Tabbinagbl, atan anTkaHAa, Kemkbingblk Lwentepre
Oypkeme gakbin peTiHOe nanganaHbinfFaHaa. BeretaumsHelH 6acTankbl Ke3eHiHAe eTe Te3 XoHe KapKbliHAbI
©CEeTIH reHOTUNTEp KemxKblNAblK LWenTepaiH ecyi MeH AaMyblHa XaKCbl XXaffan >acarn, onapabiTikenen TyceTiH
KYH CoyneciHeH Kopfanapbl XaHe eH b6acTbicbl OynaHyablH acepiHeH ToNbIpakTbiH 6eTki kabaTbiHa KeTepineTiH
Ty3OblH MeruwepiH asavTtagpl.[lemek, Ty3gaHy >xargavbliHaa copTTbiH Xannbl 6erimaeny noTeHumanbliH
KanbINTacTblpyda OHTOreHe3AdiH anfallkbl caTtbiChl Welyi penre ne 6onaabl.CoHabIKTaH gamMy ynrici XeTiny
GapbicbiHAaFbl KAPKbIHABI ©CYi XaHe TypaKTbl XXoFapfFbl 6erimaenyiMmeH eckepinegi.

3epTTey HaTUXKenepi

bisgiH 3epTTeynepae kenTereH Lwwapyalbinblk-ononornanelk Genrinepi 6oMbiHWA epekLweneHreH
XeprinikTi cenekumanbslk COpTYNrinep epekwle Hasapra anbiHFaH.Ocbinanwa, 6izae 6akpinay »xaHe KOHKYPCTbIK
nMTOMHUriHAe 3 Xbin 60Kbl NepcnekTMBanbl CENEKUMSnbIK HOMepnepiHiH eHimainiri ctaHgapTTel Colp Apybl
COpTbIHAH OFapbl 6onbin kesre TycTi. bakpinay NUTOMHUriHAE 7 COPTYMri KeweHAdi wapyawbinbik-0aransl
Genrinepi 6oMbIHLLIA epeKLIEeneHin, eHimainiri cTaHgapTTaH 6,5-15,5 u/ra xxorapbl 6ongpl.MyHaam ctangapTTaH
)KOFapbl 6HIM anblHyblHa 48N OCbl COPTYNrinepaeri MacakTarbl AoH canvarbl MeH 1 M2 xepaeri eHiMai cabakrap
CaHbIHbIH XoFapbl 6onybl cebenwi 6onapl (1-kecte ).

1 kecme — bakpinay NMUTOMHUrIHAET €H Xakcbl cop Tynrinep, 2022 — 2024 x.x.

CrtaHaapTTbl BereTaL_l,Mﬂnbm s
[&] ] Q N
E €T | I3 13 | ¢ = | menwepi, %
S | 2 | =8| E¢ | 88§ | = (2023
£ s § = S 5 33 _g KbIMFbl
= =z 266 g o I 5 5 manimer).
8 =3 o °©
Cblp Apybl, St 79 87,5 21,8 41,2 0,89 465 32,0 14,5
9/06-54Ks 75 90,9 50,4 40,5 2,04 425 47,0 16,0
2/07-6K 75 94,5 52,5 40,8 2,14 415 47,5 14,9
13/06-154Ks 79 93,5 50,8 40,5 2,05 410 46,8 14,0
7/06-6K 79 90,5 23,5 454 1,06 477 38,5 14,8
11/09-1K 79 92,4 24,5 42,8 1,05 485 40,0 14,2
15/06-9K 75 94,0 24,2 43,5 1,05 475 38,5 15,0
15/06-11K 79 89,5 23,5 44,9 1,05 478 40,5 14,5
HCPos 1,02 1,13 1,37 0,05 2,25 1,78
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KOHKYpCTbIK COpPTCbIHAY MMTOMHUMMEH CaTbIfbl CENEKLMANbIK ipikTey NpoLeccTepi askranbin, 6aprbik
yhrinepre gananslK Xafgannapaa wapyalubinblk- Guonorusansik kacuettepi bombiHWwa 6ara 6epineni.Jan ochbl
NUTOMHUKTE XeprinikTi cenekunaaarel ynrinepaeH 7 coptynri 3epTtreniHai. An 2024 XbinFbl arpoMeTeopo-
NOrunanbIK Xargamnap KekTemri eric XymbICTapbl YLiH konawnel 6onfaHbiH atan eTKeH XeH. EpTe kenreH
KeKTeM >asfblKk Oakblngap ericiH — Haypbi3ablH 3 OHKYHAIriHOe Konawnnbl mepsiMae >Xyprizyre MyMKiHAIK
Oeppai.Ananga, eriH keriHiH naraa 6ony ke3eHiHae KoNamcbl3 Xaraan TyblHAan, Typakcbi3 TemnepaTtypa OpbIH
anfaHbIH, Kenbip KyHAepi KyHAi3ri )kaHe TyHri aya Temnepartypacbkl 20°C-ka AeliH KypT aybICKaHbIH atan eTyimi3
Kepek.>Kannbl anfaHaa, eric XXyMbicTapbl 6acTanfaHHaH MacakTaHy Ke3eHiHe AEeWiHri binFangbinblk Mepsimi
OTKEH XbINIMEH canbICTbipFaHAa kasfblk O8HAI AakblNAapblHbIH, BereTaunanblk keseHidHib 7-10 KyHre geniH
y3apyblHa CEenTiriH Turisgi.

bisge keweHai 6enrinepi 6olbIHIWA CTaH4AaPTTaH acaTbiH YIrifiep aHbIKTangpl, onap Ty3fa, KyprakLbl-
NnblKKa XXoHe KaTTbl Kapakynere Tesdimai reHotuntep: 164/99-4K, 2/07-4K, 9/06-6K.2024 >binbl KanbintackaH
MeToXafgannapra kapamactaH 9/06-6K copTynriciHiH BeretTauusanblk ke3eHi Kbicka (75 KyH) 60nbin, KeriHiH
Oipkernki xeHe epTe ( Gacka copTynrinepre kaparaHga 5-7 KyHre eprepek) navga 6onybl XaHe «KekTey-
TYNTEHY» Ke3eHiHOE KapKblHObl ©CYiMEH Ke3re TYCTi.OTKEH Xbifibl OHbIH, Beretauunanblk kedeHi 68-73 kyHai
KypafaH bonaTbiH, On aya paWbl xafgannapblHbliH e3repiciHe 6arinaHbICTbl XofFapbl 6eniMmainiriH kepceTeai.

Wapyawbinsik-buonoruansik 6enrinepiHiy keweHai 6aranaynapbliHbiH HOTWXeCIHAE, KewweHAai benrinepi
OoMbIHILIA CTaHO4apTTaH anjekarnaa Xofapbl YL COPTYITi epekLue Ke3re TyCTi (2-kecTe).

2 kecme — KOHKYPCTbIK COPTCbIHAY NMUTOMHUTHEH TaHAanfaH copT ynrinepAin cunatramacsl, 2022-2024

KK,
. . . Chbip 2/07-4K 9/06-
Epekwenikrepi MeH kacueTTepi Apybl- 164/99-4K (Armle 6K HCPos
cTaHgapTt apan)
Aths|Lignee
o | e e | S
X Acem
MacakraHyra OewniHri ke3eHi, kyH 55 55 53 50 1,05
BereTaumsnblk ke3eHi, KyH 79 79 75 75 0,25
Hananblk eHriwTiri, % 75,8 82,5 79,6 84,5 0,2
©cimaik OunikTiri, cm 80,5 82,4 95,4 82,5 1,51
CoHfbl ByblHapanbIK yY3blHAbIFbI, CM 25,6 27,5 35,4 23,5 1,07
Macak y3blHAbIfbI, CM 8,2 8,5 7,5 8,5 0,28
MacakTtafrbl JoH CaHbl, JaHa 23,0 25,8 52,4 24,5 0,58
©Himai cabakrap caHbl, gaHa./m? 465 510 440 500 3,52
1000 goHHIH canmarbl, T 41,5 44,0 40,0 43,5 0,54
Macakrafbl 8H canmarbl, 1 0,95 1,13 2,09 1,07 0,09
O©OHimainiri, u/ra 32,5 42,8 50,5 42,0 1,88
YKanaywa xanblpak ayaaHbl, CM?2 2,0 2,1 3,2 2,0 0,08
TypaKTbIbIFbL: XbIFbITYFa 9 9 9 9 -
ayaHblH KypfaKLblfblFbiHA 9 9 9 9 -
TaMbIp LUipikke 1 1 1 1 -
KaTTbl Kapakynere 1 1 1 1 -
AkybI3 Menwepi, %(2022 xbInfbl MAMIMET). 14,5 15,5 16,6 16,5 -
Kpaxman menwepi, %2022 XbInfbl MaMiMeT). 58,5 55,4 56,1 55,8 -

TaHganFaH copTynrinepain, Heri3ri epekLueniri — keri epTe aHe BipKenki LWbIFbiM, BereTauusnblk Ke3eHi
cTtaHpgapTneH Gipaen (9/06-6K, 2/07-4K ynrinepiH kocnaraHga), 6uikTiri 80 cM >xoFapbl, TYNTEHY Ke3eHiHaeri
aTMocdepanblk KypFakLWbINbIK MEH epTe KeKTeMri assfa TesiMmai 6onbin kenepi. An 2024 Xbinfbl KOCbIMLLIA 6HIM
HerisiHeH eriHai XuHay anabiHaarbl cabakTapblHbIH, ThiFbl3 6onybiMeH (9/06-6K), MacakTaFbl O9H canmarbl,
MacakTblH TonbIKTbIFbI (2/07-4K) xaHe 1000 asHHIH canmarbimeH (164/99-4K) aHblkTangbl.

JKyprisinreH cenekumanblk XyMblCTapAdblH, HaTMXeciHAe KasakcTaHablk Apan eHipi Kypiw XXYMWeCiHiH
Ty30aHfaH TomMblpafbl XafdavblHOA aprna COPTbIHbIH MOAENIHE KaKblHOACTbIPbIFaH XaHa «AnTblH apany
copThbl (2/07-4K) weirapbinbin, 2024 xbinbl MemnekeTTik COpT CbiHakka 6epingi (2-cyper).
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2 cypem — XaszablK apnaHblH, )XaHa ANTbiH apan copTbl

3 kecme — ANTbIH apai CcOopTbIHbIH, Mopdonoruanblk Genrinepi 6orbiHWA CTaHgapTnNeH canbICTbIp-
faHOarbl epekenikrepi

No Benrici AybIpnblK oapexeci _
St. Cbip Apybl AnTbiH apan
4.(*) |>Xanaywa >xanblpak: >anblpaklwaHblH Gosny oTe ancis eTe anci3
KapKbIHObIMbIFbI ancis ancis
opTaLua opTawa
KyLUTi KyLUTi
oTe KyLTi oTe KyLTi
7.(*) |MacakraHy keseHi (GipiHWi macak eciMAiKTiH eTe epTe oeTe epTe
50%-pa bankanagbl) epte epTe
opTaLua opTaLua
KeL KeL
eTe Kell eTe Kell
11. (*) | Macak: kyni TiK TiK
XapTblnan Tik XapTblnan Tik
KengeHeH KengeHeH
XapTbiian minrex XapTblnan vinreH
ninrex ninrex
12. (*) | ©cimgik: VY3blHAbIfbI (cabak, mMacak, oTe KbiCKa oTe KbICKa
KblITTaHaFbIHbIH) KbiCKa KbICka
opTaLua opTawa
y3blH y3blH
eTe y3blH eTe y3blH
13. (*) | Macak: kaTap caHbl €Ki exi
eKifgeH Ken eKigeH ken
14. (*) | Macak: niwiHi nupamuaa Tapisai nupammga Tapisgi
umMnnHgpni uunuHapni
nipimgi nipimgi
19. (*) | Macak Herisi: GipiHLWi 6YbIHHBIH, Miniyi oTe arnci3 Hemece eTe arci3 Hemece
uinmereH ninmereH
ancis arnci3
opTaLua opTawa
KyLUTi KyLUTi
oTe KyLTi oTe KyLTi
20. ¥pbIKCbI3 Macak: opHanacybl (opTagafbl YLUiHLLI napannenbai napannensgi
(*) (+) | macafblHbIH) napannengeH con napannengeH can
aybITKblFaH aybITKbIFaH
aybITKblFaH aybITKblFaH
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ANTbIH apan COpTbIHbIH HETi3r epeKLeniri OHbIH Ty34bl TOMbIpaKTafFbl XXOFapbl 6HIMAiNiriMeH Gipre Te3
niceTinAiri, ganansik eHriwTiriHiH 80 % >Xofapbinblfbl, OHTAreHe3aiH anfawkbl caTbiCblHAA KapKblHAbI ©cyi,
KTYNTEHY-TYTIKTEHY» Ke3eHiHiH y3aKTbifbl 22-26 KyH, aTMocdepanblk KypFaKLWbInblkka, Ty30aHy MEH KeKTeMmri
aasfa Tesimainiri 6onein Tabbinaabl.OciMmaik BuikTiri 80 cMm keM emec XbifblnyFa TesdiMmai.blnFanasl Xelngapsl
TO3aH bl XXaHe KaTTbl kapakyne, py3aprosabl Tamblp LWipiri aypynapbeiHa Tesimainiri 1 6anngaH acnagbl. AnNTbiH
apan copTbIHbIH, 3 XbINAbIK KOHKYPCTbIK COPT CbiHayAarbl opTalla AsH eHimainiri 33,6 u/ra, an ctaHaapTThl
Cbip Apybl copTbiHbIH, eHiMainiri — 23,5 u/ra, xbingap 6onbiHWwa akybi3 menwepi Typaktel 15,8 — 16,2 %
KepceTKiwTi kepceTTi, byn ctaHgapTtTaH 3,5 % -fFa Xorapbl.

MHTEHCUBTI 8He KanbinTbl 6HAEY MEeH XWHayablH Xapamabl TEXHONOrManapbliH nanganaHa oTbIpbir,
Kew KeKTeMri asizfa TesiMai OonybliHa GannaHbiCTbl MUHepangbl ThiHaWTKbiWTapabl kebipek 6epin, eric
XYMbICTapblH epTe Mep3iMae 6acTay yCbiHbInagpl.

Kasipri yakbiTTa 6actankbl TyKbiM LUapyallbibifbIHbIH Cbi3backl 6onbiHWwa 2,0 ToOHHa Giperen TyKbiM
anbIHAbI.

CrpeccTtik (paktopnapra Tesimainiri ofapbl XoHe Te3 niceTiH ANnTblH apan copTbl Kbi3blopaa,
Conrtycrtik KasakcTtaH, NaBnogap obnbicTapbiHAa ecipyre yCbiHbINaabl.

KopbITbiHAbI. ABroTUKanbIK CTpeccTik chakTopnapra Tesimai, acipece KasakctaHgblk Apan eHipiHae
3KOMNOrvAnNbIK MaHbI3AbINbIKKA Me, 9KCMOPTTbIK MOTEHUMANAbl XOHE MaHpl3dbl 3KOHOMMKANbIK NaTeHTKe
KabineTTi, eHiMainiri Xofapbl XoHe cananbl apnaHblH >XaHa COPTbIH LUbIFapy XXoHe €HridyMeH 3KOMNorusnbik
anmakTapaarbl kernecigen bipkatap macenenepai wewyre MymMkiHAiK 6onagbi:

- apna binFangbl YHeMAEN >Xymcaybl, KapKblHObI anfbl ericTi KaxeT eTneyiMeH Garanbl xaHe Ty3abl
Tonblpakka, KypFakLWwhbiNblkka Te3iMai Aakeln 6onbin Tabbinagp!.

- 3KOMOrUSANbIK TYPFbICbIHAH OHbIH, TaHanTaFbl PUTOCAHUTAPIbIK peni eTe ofapbl, SAFHM kebiHece
repbuumnaTepai KongaHy >KargannapbliH as3avTbin, 3KONMOTUSMbIK Tasa XeHe ap3aH eHiMAepai LbiFapyfa
MYMKiIHZiK 6epeai.

Tesnicywinik, 6actankel ecy KapKblHAbIMbIFbI, XOFAPFbl gananblK OHrilWTir CUAKTbI KeweHai 6uorno-
rMAnbIK kKacneTTepi 6ap copTTapapl LWblFapy KypiLUTEH KeWiHr TONbIPaKTbiH TabWfKn binFangbifiblK KOPbIH TUiMA;
navganayra MyMkiHaik 6epegi.OHbl XXMHAN anFaHHaH KeniH, XXOHbILIKA MEH TYMEXOHbILLKA 6Te XaKCbl ecefi,
HoTMXKeciHOe Ky3re AeuiH TomnblK Tafbl 6ip opbiM anyfa 6onagbl.COHbIMEH KaTap, Kypill Lapyallbifbifbl —
eCiMAIK WapyalbinbiFbiHbIH 6acTbl canackl 6onbin TabbiaTeiH KasakctaHablk Apan eHipiHge KypiwTi cebyre
OaniblHAbIK Coyip aWblHbIH, asfbiHAa GacTanagbl, an apnaHbl cebygeri eH konawnbsl Mep3iMm Haypbli3 arblHbIH
YLUIHLLI OHKYHZIir MeH cayip aliblHbIH anfallKbl OHKYHAIr, coHaan-ak eriHai Herisri Aakblngapra kapafaHaa 2 an
epTe xuHay John Deer, Chellindger, Class xaHe T.6. xeTekwi prpmanapbiHaH caTbin anblHFaH KOMGanH,
TYKbIMCENKILL, TPaKTOpnapbIH TUiIMAi NnanganaHyfa, LUMeneHickeH AananblK )KyMbICTapAbl KbiCKapTyFa XaHe ae
facka Jakbingap YWiH OcCbl XepAi kanTa KongaHyra MyMKiHAIK G6epefi.ApnaHblH >XaHa COPTbIH eHAipicke
eHridyieH MyMKiHAIrHLWe Keneciaen akoHOMUKanbIk Tuimainik 6onagel (4- kecte).

4 kecme — ApnaHblH XaHa ANTbIH apai COpPTbIHbIH 9KOHOMMKAIbIK TUiMAiniri

1TOHHa ©HgpipicTeri
[akbin Avaausir | ©OHimainiri man OoHHIH 1 ra 1 raeric 1ra ericTeri PenTa-
C('; T ’ yna ’ /fa | a3bIKTbIK ericke OHIMIHIH, Tasa nanga, 6enbai-
P H JOHHIH KEeTEKeH KyHbl, TF T nik %,
KYHbI, TT | LWbIfbIHbI, TT
Skpg::p 1,0 22,5 42000 52000 94500 42500 81,7
>KaHa copTt
AnTbIH 1,0 34,6 42000 58000 145320 87320 150,6
apan

Man asbIKTbiK AaKblnaapbl eHIMAEPIHIH, eHAIPICTIK WkIFbIHAAPLIH ecenke anfaHaarbl 1 rekrap xepaeri
WapTThl TypAeri Tasa kipic ctangaptTel Ceip ApybiHaa 94500 TeHre, an xxaHa coptta 50820 TeHreeH xofapsbl
oongbl.byn armakTarbl acTblk ©HAIPICIHIH TUIMAINIriH >XXeprinikTi cenekuusiHbIH, XaHa, eHiMAi CopTTapblH
€eHrisymeH awTapnblkTah apTTblpyfa 6onaTblHbiH  Gingipeai.Kasipri TaHga obnbiCbiMbI3ga  XKbIfKb
LWapyalbInbIfbl 4aMbln Kene XaTblp. AfFHW, XbIKbl ayblngblK XKeprepae XeriH keniri peTiHae, an eHgipicte eT
MeH KbIMbI3fa X8He CaWrymnikTepdi AarblHoayAa KaxeT.An XbIKbl Llapyalbifbifbl YWiH aprna Aakbifbl
KyHapnaHablpbifiFaH asblk 60nbin Tadbinagel, COHAbIKTaH Oyn AakbAbIH A8HI KOMMEPLMSAbIK CypaHbicKa ve.

Man asbIKTbIK AaKbIbIHbIH XaHa 6erimMAi COpThIH eHridy acTblk eHiMAainiriHiH 5-10u/ra apTybiHa cebenwi
Gonagpl, Mbicanfa, asblKTblH aKybI3AblIbIFbIH KeTepyae XeprinikTi cenekuusanbslk aprnaHblH, UHHOBAUMAIbIK
COPTbI AdHIHAETI XofFapfbl akybl3 MenwepimeH 15,0 % epekweneHei (aygaHaacTbIpbliFaH copTTapaa akybi3
menuwepi 11,0 % TemeH).CoHbIMeH Bipre Gip rektap »xepaeri eHiMHIH eH TOMEHTI LWbIFbIHBIMEH 5 Li/ra 9KOHO-
Mukanblk TMiMainiri 2000 TeHreaeH kem emec. byn peTTe OHbIH Cy peCypPChIHbIH XETKIMIKCi3airi XXaraanbiHOafFb!
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MaHpI3abl perniH 6aca anty kaxeT.OcblHAaM apTapanTaHAbIpy OakblfbIHbIH MYMKIHLLINIMN apkacbiHOa Kyprak-
WbINbIK Xarganga KypilTeH KeWiHri TonblpakTbiH TabwuFn binFangbiibiFblH Nanganada oTbipbin, binFangbl
yHemzen TyTbiHyMeH Gip peT Te cyapblnimMaii )oFapbl eHiM Kypayfa kabineTTi, sfHu rektapbiHa 6000 m3 cyabl
yHemaeyre MyMKiHAik 6Gepefi.

Ocblnarilwa, yCbIHbINbLIN OTbIPFaH >XOfapbl cananbl aprna copTbl X0backlH icke acbkipy GapbiCbiHAA,
OpTaHblH CTpeccTik akToprnapaa arpoHoMusAnblK TesdiMainikke ue ©0onybiMeH KkaTap KasakCTaHHbIH
3KONOrUAnbIK KONanchl3 xarganbiHaa XXeM LWen eHA4ipiciHae OHTalmMbl 9KONOrnANbIK — SKOHOMUKanNbIK TUiIMAINIK
KepceTTi.

KapxbinaHabipy.

3eptreynep KP ALLIM-HiH 2024-2026 xbingapra apHanfaH «KasakcTaHHbIH Typri TONbIpak-KnMMaTTbIK
ariMakTapblHOa eHiMAINIK, cana aneyeTiH XaHe cTpecke Te3iMAINIKTI apTTbhlpy YLWIiH O8HAI Aakbingapabl
cenekums >oHe OacTankbl TYKbIM LIApyallbbIFbIH KYPridy» FbibIMU-TEXHUKanNbIK Oargapnamanapbl
BombiHWa GaFgapnamManbik-HbliCaHanbl KapXXbinaHablpy weHbepiHae opbiHaanabl BR24892821.
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AYblJ1 WAPYALWBUIbIFbI FbJIbIMOAPDI CEJIbCKOXO3ANWCTBEHHbIE HAYKU

Capdapbekoega A.K. — aybii wapyauwbinbifbl fbilbiMOapbIHbIH Maaucmpi, OKbimywsIcbl, «kKopkbim Ama
ambiHOarbl Kbisbinopda yHusepcumemi» KEAK, Kbisbiiopda K., KazakcmaH Pecnybnukachi.

Cenekuusinbik xXymbicmapda spmypri 6acmarnkel MamepuandaH mek 6arasnbl 6eneinep xublHMbifbIH
faHa emec, COHbIMEH Kamap OHbIH ypriakmapbiHa KacuemmepiH 6epyze kabinemmi, kaHOal 6ydaHdacmbipy
maciniH0e 6onMmacbiH muimMOi mpaHccepeccusi Kypa anambiH niwiHlepdi benin any eme MaHbI30bI.
Tonkpocmbl mandaydbiH ocbiHOal 8diCiHiH 6ipi, cOpmmbiH 2eHeMuUKarbiK KacuemmepiH baranayra MyMKiHOIK
bepemiH KoMbuHayusinbIK KabinemminiaiH aHbiIKmay 60sbin mabbiiadsl. XKanmnbl xeHe apHalibl KOMbUHayUsi-
TbIK Kabinemmirnik yfbIMbl Xy2epiHiH aubpudmepiH ecipyde myxbipbimMdanraH 6onambiH. XKannbl KomMOuHa-
uusinblK Kabinemminik 2ubpudmi KomMOUuHauusiniblK mi3beaiHiH opmawa KyHObINbIiFbIH Kepcemedi XoHe
3epmmeydeai ocbl 6apribiK 2ubpudmiH ama-aHarnbik riwiHdepi beneinepiHiH aybimKybIHbIH opmalua wamachl-
MeH ernweHedi (baprnblKk eubpudmep XubIHMbIFbIMEH). ApHalbl KOMOUHaAUUSNbIK Kabinemminik YfbiMbl
HeeisiHOe 3epmmeydeei ama-aHarbIK MiWiHiH opmauia xexke KOMOUHaUUsICbIH cunammay yWiH, SFHU 011apOobiH
Hawap Hemece XaKkcbl 605bIn WhifybiH wWamanayda naddanaHbiiadsl. Ama-aHanbik niwiHoepdiH KOMbUHa-
uyusnelK kabinemminiaiH baranay b6onawakma bydaHOacmbipy HemuxxenepiH 6ormkay mMeH 6onawarbl 30D
mamepuandapdbl monmacmsipyra Hadap aydapyra, byraH Koca rnpakmukarnbik baracbl XXOK ama-aHarsbiK
niwiHdepdid eubpudmepiH 3epmmeymMeH yakbimmbi 60cka xofanmydaH xoHe adicmi KalimanaydaH aynak
6onyra MymKiHOIK acaliobl.

H.A.flykmoea [1, 21-25 6.] xorapbl eHiMOi copmmapda eH eHiMOi copmmapOs! 6ydaHOacmbipy Homu-
XeciHOe cenekyusnsik benainepi (6HiM KypbirbiMbl, 8e2emayusinbiK Ke3eHi) MeH mypri 3Kko-ee2opachusinbik
monmapfra Kambicmbl apanapbiHoa Kammel albipMawbinbiKk 6onadel 0ern ecenmelidi. Anatida, 6aprbik copm
yreinepde emec, KepcemineeH xoHe wapyawblnbik-6aransl benainepi 6olbiHWa mypakmeal xoHe onapobiH
mykbIM Kyanal any kacuemmepiHe Kambicmbl. CoHObIKmaH eeHomunmepOeH KanaraH yprakmel anyda
JKofapbi@a amarn emkKeH napamempriep XXemkinikcia, ocbiraH balinaHbicmbl, ama-aHasblK MiWiHOepiHiH
wapyawnblinbik-baranbl 6enzinepiHiH4 2ubpudmepze Kanal bepinemiHiH XoHe KOMbUHayusblK baracbiH
3epmmey eme MaHbI30hbl.

TyliiiHdi ce3dep: eecemauusi, copm, Macak, Mesnwep, niwiH.

METOAbl ®OPMUPOBAHUA NCXOOHOIO CENEKUMOHHOIO MATEPUATIA APOBOIO AYMEHA

Toxemosa J1.A.* — dokmop cenbckoxo3salicmeeHHbIx Hayk, rnpogpeccop, HAO «Kbi3binopduHcKuli
yHusepcumem umeHu Kopkbim Amay, e. KeidblnopOa, Pecriybnuka Kazaxcman.

Hypeanueg H.LI. — dokmop ¢punocogpuu (PhD), cmapwul npenodasamerns, HAO «Kbi3binopduHckul
yHusepcumem umeHu Kopkbim Amay, e. KeidbinopOa, Pecriybnuka Kazaxcman.

Hypxan O.XK. — dokmop cpunocogpuu (PhD), cmapwul npenodasamerns, HAO «Kbi3binopduHckul
yHusepcumem umeHu Kopkbim Amay», e. Kbisbinopda, Pecrnybnuka Kazaxcman.

Capdapbekoesa A.K. — Maaucmp ceribCKOX0351LUCmM8eHHbIX HayK, npernodasamesib, HAO «Kbi3binopOuH-
ckul yHusepcumem umeHu Kopkeim Amay, 2. Kbiabiiopda, Pecriybriuka Kazaxcma.

B cenekyuoHHOU pabome 04eHb 8aXHO 8bidenumb U3 pasHoobpa3Ho20 UCXO0OHO20 Mamepuara He
mOoJIbKO UEeHHbIU Habop rnpu3HaKkos, HO U ¢hopMbl, CrIocObHbIe nepedasamsb OMoMcmey nMpu3Haku, Komopbie
mMo2ym cmamb aghghekmusHoU mpaHcepeccuell Hezagucumo om rnodxoda k eubpudusayuu. OGHUM U3 makux
memodoe aHanu3a ypoxas sensemcs ornpedesieHue KoMbuHUpo8aHHOU crocobHocmu copma, 4mo
ro3eorisiem oueHUmb €20 2eHemu4deckue ceoticmea. lNoHsmue obweli u crneuuguyeckol KoMbUHaUUOHHOU
criocobHocmu 6bi10 cghopmynuposaHo npu 8bieedeHuu aubpudos Kykypysbl. Obwass KoMOUHayuUOHHas
crocobHocme ompaxaem CpedHHH UeHHOCMb 2ubpudHOU KOMOUHayuU U usmepsiemcsi cpedHel 8eu4uHol
OMKITOHEHUS MPU3HaKo8 podumernbCKux ¢popm 8 daHHOM uccriedogaHuu (no ecem a2ubpudam). NMoHsmue
crieyughudeckol KombuHamopHoU criocobHocmu 8 uccriedosaHuuU UCob3yemcs O onucaHusi cpedHel
uHOuBUOyarbHOU KOMOUHayuu podumeribCKux ¢hopM, mo ecmb O OUEHKU UX MI0OXUX USTU XOPOWUX pe3yrib-
mamos. Podumeribckue ¢hopmbl ¢ KOMOUHaUUOHHOU criocObHOCMbIO OUeHKU 8 6ydyuiem rno3eosstom npoeHo-
3uposamp pe3yribmameal CKpeujueaHus u obpawams 8HUMaHUe Ha 2pyrnnupos8Ky MepCrieKkmueHbIX Mamepua-
nos, a makxe usbeseamb HarpacHolU mpambl epeMeHuU Ha u3ydeHue 2ubpudoe podumernbckux ¢gpopm 6e3
fpakmu4eckol OUEeHKU U MoemopeHuUsi Memooa.

H.A. lykmoea [1, 21 6.] cuumaem, 4mo y 8bICOKOYypOXXaliHbiX COPMO8 8 pe3yrbmame aubpudusayuu
Haubornee npodyKMUBHbIX COPMO8 MexX0y HUMU 803HUKHYM CUSIbHbIE Pasfiuyusi Mo ceneKkyUuoHHbIM rpu3Ha-
Kam (cmpykmypa ypoxasi, nepuod eezemauyuu) u pasiudHbiM 3Kos1020-2eoepagpuyeckum epyrnnam. OOHaKo
He ece pasHosudHocmu rpedcmassieHbl 8 obpa3uyax u cmabusibHbl 110 X035UCMEEHHO-UEHHbIM MpU3HaKkam u
OmMHOCAMCS K Ux HacriedcmeeHHbIM ceolicmeam. [loamomy O5ish nony4YeHuUs xefaemMoeo rnomomcmea u3
2EHOMUIIO8 8bILIEYNTOMSHYMbIX napamMmempos Hed0CMamoYHO, 8 C8513U C 3MUM OYEeHb 8aXXHO U3y4UMb, KaK
rnepedaromcsi X035UCMBEHHO-UEHHbIe MPU3HaKu podumernbeKux ¢opm aubpudam u ux KOMOUHaUUOHHYH
OUEHKY.

Knroyeenbie cnoea: secemauus, copm, Kosioc, pasmep, gpopma.
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METHODS FOR FORMING INITIAL BREEDING STOCK OF SPRING BARLEY

Tokhetova L.A.* — Doctor of Agricultural Sciences, Professor, Korkyt Ata Kyzylorda University NLC,
Kyzylorda, Republic of Kazakhstan.

Nurgaliyev N.Sh. — PhD, Senior Lecturer, Korkyt Ata Kyzylorda University NLC, Kyzylorda, Republic of
Kazakhstan.

Nurzhan D.Zh. — PhD, Senior Lecturer, Korkyt Ata Kyzylorda University NLC, Kyzylorda, Republic of
Kazakhstan.

Sardarbekova A.K. — Master of Agricultural Sciences, Lecturer, Korkyt Ata Kyzylorda University NLC,
Kyzylorda, Republic of Kazakhstan.

In breeding programs, it is crucial to identify not only valuable sets of traits from a wide array of stock
materials but also forms capable of reliably transmitting those traits to their offspring-traits that can demonstrate
effective transgression, regardless of the hybridization strategy used. One of the key analytical approaches in
crop breeding is the evaluation of the combining ability of a variety, which helps in assessing its genetic potential.

The concepts of general combining ability (GCA) and specific combining ability (SCA) were initially
developed in the context of maize hybridization. GCA reflects the average performance of hybrid combination
and is measured by the mean deviation of traits of the parental forms across all tested hybrids. In contrast, we
used SCA concept to describe the average individual combination of parental forms, i.e. to assess their results,
whether favorable or not.

The parental forms with strong combining ability facilitate the prediction of crossbreeding outcomes and
enables breeders to focus on grouping promising materials, thereby avoiding method repetition and wasting
time on studying hybrids of parent forms without practical value.

According to N.A. Duktova [1, pp. 21], in high-yielding varieties developed through hybridization of the
most productive lines, there often arise substantial differences in selection traits (e.g., yield structure,
vegetation period) and ecological-geographic groups. However, not all varieties are included into the sample
pool and consistently express economically valuable traits, due to their hereditary nature. Therefore, above
mentioned parameters are insufficient for ensuring desirable offspring derived from genotypes. This highlights
the critical importance of assessing how economically significant traits are inherited by hybrids, through the
systematic evaluation of the combining abilities of parental forms.

Key words: vegetation, variety, ear, size, shape.

Kipicne. >Ka3ablk apnaHblH, 6acTankbl cenekuusanbiKk MatepmanbiH KanbinTacTbipy — aybin Wapyallbl-
nbifblHAaFbl MaHpl3abl OarbiTTapablH Oipi. byn yaepic »xofapbl eHiMai, Tesimai keHe cananbl copTTapabl
WbiFapyFa MyMKiHAiIK B6epeai. Cenekumanbik XXyMbicTapaa AacTypni byaaHaacTeipy, MyTareHes, GuotexHono-
TMANbIK 94ICTEP XaHe reHeTuKanblK MHXeHepust KeHiHeH kongaHbinagpl. XKaHa copTrapabl xacay 6apbicbiHAa
ecCiMAIKTIH eHimAiniri, aypynapfa TesimMAiniri, kNMMMaTtTblK XaFgannapra Oenimainiri eckepinegi. bacTtankbl
cenekumanbIK MaTepyangbl AypbiCc TaH4ay MeH kanbintacTelpy 6onalakra ofapbl canarbl apra copTTapbiH
WbIFapyfa Heri3 6onagpl [3, 20 6.; 4, 51 6.; 6, 15-21 6.].

YKorapbl eHiMAinikke KOm >XeTKidy — eciMAik cenekuusicbiHbiH GacTbl MiHOETTepiHiH Gipi. »Kasabik
apnaHblH eH eHiMAi copTTapbliH GygaHOacThIpy apKbifibl XKaHa, XeTinaipinreH reHoTUnTep anyra MyMKIHAiK
Tyaabl. Byn agic cenekumaga keHiHeH KonAaHbInbIn, ©CIMAIKTIH eHIMAINIK aneyeTiH apTTblpyFa GafbITTanfaH.
BynaHpoacTelpy kesiHOe aTa-aHanblk copManap peTiHAe >Xofapbl eHiMAi, aypynapfa Tesimii, Konawncbl3
KNUMaTTbIK Xafgannapra benimaenreH copTrap TaHAanagpl. [eHeTukanblk apTypninik neH TyKblM Kyanay
3aHabINbIKTapbliHa HerisgenreH Byn npouecc xxaHa copTTapAblH eHiMAINIriH apTThipbin KaHa KoviMan, onapabiH
cananblk KepceTKiLUTEPiH XakcapTyfa Aa cenTirid Turiseai. CoHAbIKTaH eH eHimai copTTapabl 6ygaHaacTbipy —
aybln WapyalbifblfbiHAA 6HIMAIMIK NeH TyPaKTbIMbIKTbl apTThipyAblH TUiMA )xongapblHbiH 6ipi [7, 172 6.].

KombunHauusanelk kabineTTinikTi 3epTTey XeHe AOHOPAbIH, reHAiK KOPbIHbIH TUIMAINIriH KanbinTacTeipy
MakcaTblHAa TOMKPOCTbl ByaaHAacTbIpy XXyMbICTapbiHAa apnaHblH, 3Ko-reorpadusanbik WoiFy Teri ap Typni 8
copt ynrici (5-144 (Cupus), bu-5 (UpaHn), 28118 (Pecen), MapHu (Yexusa), XapbkosTik 73 (YkpauHa), 6875
(Typums), 3/95-14 (Cbip Apybl), 99/99-8 (KasakcTaH), aHanblk doopmMa peTiHAe navganaHbingbl. An Tectep
peTtiHge OoHeukti 8 (YkpaunHa), Cayne (KasakctaH), Opgeccenik 100 (YkpauHa) copTTapbl KongaHbingbl.
AHanbIK niWwiHAi ipikTeyae epTe niceTiH, Xofapbl eHIMAINIM; aTanblkTa — Xofapbl A9HAINIK, A8HHIH, ipiniri, y3bIH
GonnbInbIFbl Herisri kputepunepi 6onael [2, 1 6., 5, 31-41 6.].

3epTTeyaiH MakKcatbl — XKasgbik apnaHbiH 6acTankbl CEeNnekuusanblk MaTtepuarnbiH KanbinTacTblpyablH,
TWIMAi S4ICTEePIH aHbIKTay XoHe fbinbiMK Heridaey. ['eHeTuKanbIK SpTYPiniKTi KEHEWTY YLWiH MyTareHes, rmbpu-
ON3aums xxaHe BUOTEXHONOMUSANbIK 94icTepai KongaHy MyMKIHAIKTEPIH 3epTTey. Cenekumsnbik MaTepuangpl xe-
TiNAipy yLWiH NepcnekTuBTi aTa-aHanblK NilWiHAepAi ipikTey xaHe onapablH KOMOUHaUUsnbIK KabineTiH aHbIKTay.

3epTTey MiHOeTTepi:

- YKa3gplk apnaHblH, 6acTankbl cenekuusanbik MaTtepuarnbsiH KanbinTacTblpyAblH, TEOPUSANbIK HEri3gepiH
3epaeney;

- MepcnekTuBTI aTa-aHanbIk dhopManapapl ipikten, onapgbiH KoMOGnHauuansik kabineTiH 6aranay;
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- OpTYypni cenekumsinblK 8A4iCTEPMEH arblHFaH reHOTUNTEPAIH OHIMAINIr MeH cananblk KepceTKilTepiH
Tangay.

3epTTey maTepuangapbl MeH agicTtepi

3epTTey XKYMbICbIHbIH, HEri3ri 06BbEKTICI peTiHAe a3ablk apraHbliH, pTypni reHoTMNTepi anbiHaabl. byn
reHoTMnTep KasakcTaHHbIH apTypni arpoknuMaTTbIK XaraannapbeiHa 6erimaenreH copTTap MeH ByaaHaapabiH
©acTankbl MaTepuangapbl 6onbin Tabbinagwl.

Ouccnepcuansik Tangaynap 3eptreygeri 6enrinepaeH «eHiMai TynTinik XkeHe eciMaikTeri 4oH canMarbl»
6enriciH kocnaraHga (Fgakt > Fkecte) XKKK xaHe AKK kabineTTinikrepi 60MbIHIWLA aiTaprbiKkTank anbipMa-
WbIbIKTLI @aHblKTaapbl (1-kecte).

JIvHusinap meH TecTtepgin xeke 6enrinepiHae XKKK yneci apTypni 6ongbl. AHbIKTanfaH ecimaik oOuikTiri,
Macak y3blHablfbl, 1000 gaHHIH Maccabl, MacakTafbl 49H Maccachl, Beretaumsnblk Ke3eH y3aKTbifblHA Heri3iHeH
aTanblK NiWiHHIH agAnTUBTI reHi acepiH Turisai, an kanfan 6enrinepae XXKK yneci 6ipte-6ipTe Gip aeHrenai
kepceTTi [8, 7-16 6.; 9, 286-288 6.].

KKK >xaHe AKK BapuaHcacbliHbIH canbiCTbipMansl Wwamackl Tangayaarbl 6enrinepae madbi3gpl pen
aTkapaTtblH agauTUBTI reHaepaiH acepiMeH aHblkTangpl, afHM o%g > o%s. Ocbl Benrinepgid, AamybiHOA
bonmallbl acepai agouMTuBTI emec reHgep acepi (6ackiMabInbIK XeHe anucTas) Turisgi. ©p arta-aHarnblk
niwiHaepae o?s, 0°g BapmaHcacblH Tangay 6aranbl )Xeke ata-aHanblK NiWiHAi aHblKTayFa MyMKIHAIK TyFbI3abl.

1 kecme — 3epTTeygeri 6enrinepdiH KOMOUHaLMANBIK KabiNeTTiNIKTepiHiH AncnepunsansIK Tangaybl

df 3 3 3 £ 28| 2 _4 o | Tk
S | 53| 83 | 55 f:2|38%| 3¢ | Ed
. EE | §F | §° T3 §5 | B8E| 8| I
©arepTy Ke3i 83 =3 S S § g ° T | 'S £ °
> =d =] =2 | g ~ © o
ms ms ms ms ms ms ms ms
KKK i — x aTa- 7 195,9* 14,3* | 125,3** | 58,9** | 15,2Hc | 175,6** | 2,14Hc | 0,37HC
aHachl (?)
KKK j — x aTa- 2 814,5** | 50,2** | 200,5** | 84,0 | 45,3** | 712,5* | 2,4Hc | 0,35HC
aHachl (J4)
AKK 14 633,3* 24,7* | 196,5* | 40,5* | 22,7 | 725,8** | 0,67Hc | 0,21HC
Kespewicok 46 4,3 2,5 5,2 0,09 2,8 49 0,9 0,51
aybITKynap
KKK yneci, % 61 72 59 78 73 55 87 77
KKK yneci, % 12 16 28 32 18 11 41 51
KKK ynecid, % 49 56 31 46 55 44 47 49
AKK yneci, % 39 28 41 22 27 45 13 23
EckepTy: *ceHimai kepceTkiw P < 0,05; ** ceHimai kepceTkiw P < 0,01; HC — acepi antapnbikTan emec

KombBuHaumanelk kabineTTiniri 6oMbIHIWA TangaHfFaH KepceTKilTepiMeH aHbIKTarnfaH ceHiMmai anbipma-
weinbikTap KaszakctaHablk Apan eHipiHiH Ty3aaHFaH Tonblpak xaraanbiHaa xasablk apnaHbiH KKK xaHe AKK
KabineTTinikTepiHiH acepiH baranayra MyMKiHAIK 6epeai (2-kecTe).

2 kecme — Xannbl KOMBUHaUMANbIK kabineTTinik acepiH 6aranay (§ i, § j)

n L 1000 Bezemau.
nHunAanap MeH Ocimaik Macak Macakrarbl . MacakTarbl
copTTap OWiKTIri Y3bIHAObIfFbI [BH CaHbl ASHHIH J®H mMaccachl Kke3seH
maccachbl y3aKmblfbl
5-144 -2,6 +0,3 +0,3 +6 +2 +4,0
bu-5 +1 -1 -0,7 +2 -0,8 +1,5
28118 +2 0 -1,7 -5 -3 +2,0
MapHwu +2,3 -0,3 -2 +1 +1 +4,5
XapbKOBTIK 73 -4 -0,7 -0,7 -3 -0,4 -1,0
99/99-8 -2,3 -0,6 +1 +1 +1,5 -3,5
6875 +3 +1 +2,5 +4 +2 -2,5
Chbip Apybil +0,6 +1,3 +1,3 -6 -1,3 -3,56
Cayne +1,6 -1 +1 -3 +1 -3
Opeccrik 100 +2.4 -1 +1 +4 +1,5 +2,4
[oHeukTi 8 -4 +2 -2 -1 -2,5 +0,6
HCPO5 (nuHusa/H, 1,5 0,53 1,3 0,8 1,3 1,4
/| Tectep/H XKKK) 1,0 0,5 0,6 0,5 0,7 1,2
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AWbIpbIKLIA epeKLeneHreH cupuanblk 5-144 ynriciib, 6mikTiri TemeH (60 cm xxofapbl emec) xaHe XKKK
kabineTTiniriHiH, TypakTbl ToMeH BGonybIMEH epeklle reHeTukanblk MYMKIHLWIMIKTI anaca GonnbInbIK 4OHOPLI
peTiHOe nanganaHbinagbl.

An BereTauuanblk keseHi 6ombiHwa KKK kabineTTinikTepiHiH TemeH KepceTkilwiH kepceTkeH 9 9/99-8
xaHe Cbip Apybl (3/95-14) copTTapblH epTe niceTiH 6enrici bonbiHWa AOHOP peTiHae KonaaHy kepek. Kypilw
aybicnanbl erici XafganblHOa apnaHbl Gypkeme Oakbln peTiHAe ecipy YLWiH OuikTiri ofapbl, Te3 mniceTiH
CopTTapblH Whifapyada cuHTeTukanblk cenekumaga Opeccanslk 100 xaHe 6875 (Typkusa) copTTapbiHa YIKeH
KbI3bIFyLIbIbIK Oingipineai [10, 84 6.; 11, 26-356.; 12, 19-256.].

An Opeccanbik 100, 5-144, 6875 copTtTapbiHaa YKKK kabineTTiniri 6olbIHIWA eciMmaik OuikTiri agaanTueTi-
OOMUWHAHTThI FeHeTUKanbIK XXyAeciMeH alikbiHaanabl, eMTKeHi onap »ofapbl AKK BapmnaHcacbiHa ne 6ongpl, on
Keneci ypnakra Tuimai TpaHcrpeccusnbiFbIMeH KepiHyi MyMKiH (3-kecTe).

3 kecme — KeweHpi 6enrinepi 6onbiHwa coptrapabiH AKK kabineTTinik BapnaHcacbiH 6aranay (o?si,
0%sj)

ocimai M M 1000 MacakTtafbl | Becemau.
JTuHuuanap meH CIMAIK acak acaKTarb| OOHHIH OoH Ke3eH
OMiKTiri Y3blHAbIFbI | [A8H CaHbl
copTTap maccachbl maccacbl | y3aKkmbifbl
o%s o’s o%s o%s o%s o%s

5-144 280,5 0,85 4,13 18,9 3,13 125,2

Bu-5 123,2 0,51 1,2 3,0 1,21 101,3

28118 11,0 4,85 1,0 22,9 2,63 18,9

MapHwu 68,5 5,85 1,47 10,9 1,52 72,5

XapbkoBTik 73 210,1 6,52 1,37 6,9 1,43 145,5

99/99-8 146,1 1,85 0,47 12,9 1,32 121,3

6875 270,1 16,9 2,47 6,9 1,2 190,5

Cbip Apysil 164,5 2,52 1,04 32,9 0,38 155,5

Cayne 46,7 2,56 0,85 23,9 0,94 165,5

Opeccaneik 100 142,0 5,8 0,56 10,1 0,95 102,3

[oHeuTik 8 141,9 2,66 17,3 24,5 0,53 101,6

-

comout eopancecey/ | 1893 | 80 | 18 | a4 | 16 | 1163

pm p 110,2 3,67 6,24 19,5 0,81 123,1
o?sj(mecmep/HAKK)

Macak y3biHabIFbl 6orbiHIWa KKK kabineTTiniriHiH anTapnbikTan xxofapbl kepceTkilliH Cbip Apybl COpTbl
MeH [JoHeuTik 8 TecTepi kepceTTi, Bipak onap eHimMAinik kesi peTiHae aHbikTanMangbl. [an ocbl 6enri 6onbIHLWA
Tek 6ip Typkusnblk 6875 copTynri epekweneHai, coHaan-ak 6acka ga eHimainik 6enrinepi 6onbiHwa >KKK xaHe
AKK BapuaHcacblHbIH, HOTUXKECI »oFapbl 6ongpl, aFHM F2 ypnakrarbl OyganHgapabl ipikteyade YCbiHbINaabl.
Copr-TangaybiwTap iwiHge KKK BapuaHcachbiHbIH ofapbl kepceTkiwiMeH Ogeccanblk 100 copTbl keare TyCTi.

MacakTafbl 08H CaHblHbIH KenTiri OoMbIHWA MbiHa copTTapabiH: Cohip Apybl, MapHu meH Cayne,
Ogpeccanbik 100 TecTepiniH KKK kabineTTiniriHiH kepceTkilwi AKK BaprMaHcacbIHbIH MOHIHEH acbIn TYCTi, AEMEK,
TYKbIM KyananTblH Oenrinep agauMTUBTI XXeHe aaauTUBTI eMeC renik XyrnemeH 0akbinaHagbl.

KKK kabineTTiniktepi GOMbIHIIA anWTapnblKTal Xofapbl LOPEXeCiH kepceTkeH 6875 NnMHMACHI MeH
Cayne, Opeccanblk 100 TecTtepnepi «macakTafbl A9H CaHbl» MaHi Gacka 3epTTeyaeri reHoTUNTepMeH ca-
NbICTbIpFAHAa Xofapbl 6onabl, ssFHW 6enri XXofapbl JOMUHAHTTLI, AeMEK OCbl FTEHOTUNTEP XXOfFapbl annengi,
Tmimai Genrire we. An KKK kabGinettiniri BapnaHcanapbl OoMbIHLLA XOFapbl KepceTkiwimeH 5-144, 6875
copTynrinepi meH [oHeuTik 8 TecTepi ke3re TyCTi, COHObIKTAH OCbl YArinepAai Xeke reTepo3ncTi KOMBWHa-
uuanapgpl any yLwiH KongaHyabl yCbiIHAMbI3.

AHanbIK MilWiH peTiHAe NaiganaHbInFaH kentereH reHotuntepae (5-144, 28118, XapbkoBTik 73, 6875, Cbip
Apybl) meH Opeccanblk 100 TecTtepiHge «1000 gsH canmarbl» OEnriCiHIH, aHbIKTaylWbl LaMachl HerisiHae
apnauTuBTI reHMeH aHbikTanabl. KKK kabineTTiniktepi 6oibiHWAa anTapnblKTam ofapbl gapexecimeH 5 -144,
6875, Opeccanblk 100 coptTapbl 6aranangpl. An bu-5 X OoHeurik 8; 28118 X Opeccanblk 100; MapHu X
Opeccanebik 100; Bru-5 X Ogeccanbik 100; Coip Apybl X Cayne 6yaaHaapbsiHaa AKK kabineTTiniri >xorapbl 6ongp.

«Macakrarbl AoH canmarbl» 6enrici 6orbiHWa XKKK kabineTTinikTepiHiH »xofapbl kepceTkiluTepiMmeH 5-144,
6875 ynrinepi, copt-Ttectep Opeccanbik 100 ankbiHgangel. Oan ocbl coptynrinep 1000 gsHHIH maccachl
BovbiHWwa, an 6875 reHoTuNi MacakTarbl AoH caHbl bonbiHWwa AKK BapraHcacbIHbIH, TYpaKTbl XOFapbl KOPCETKi-
WwiMeH cunatTtangbl. ArHun, BynapaaH anbiHFaH Herisri Oyaanaap ofapbl eHiMainiriveH cunattanagel. An 5-144
YIriCi TypaKTbINbIFbIMEH, MacakTaFbl AdH canmarbl xoeHe 1000 gsHHiH canmarbl 6ombiHwa XXKK BapuaHcach 6ip
yaKbITTa >XXOFapbl KOPCETKILLKE ne BonybIMEH epekLle HaszapFa anbliHabl, SFHU ocbiHAan byaaHaapabiH F2 xxeHe
ofaH KemiHri ypnakrapblHaH ocbl 6enrinepi 6ovbIHLWa TpaHCrpeccuBTi Typrepai ipikteyre ycbiHyFa 6bonagbl.
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Apna copTynrinepiHiH, KOMOUHaUMANbIK kabineTTiniriH 3epTTey HaTwxeciHae 6i3ge kenecigen wapya-
Whinbik-0aranel 6enrinepiHii, oHOprapbl aHbIKTangbl XeHe onapabl CUHTEeTMKanblK cernekumsga KeHiHeH
navaanaHblinyfa YCbIHbINAbI:

- epTe niceTiHgiri bonbiHwWwa: 5-144, 99/99-8, Cayne;

- y3bIH bolnblk 6onbiHwa:Opeccanblk 100, 5-144, 6875;

- Macak y3blHaplfbl 6ovbiHWwa: Cbip Apybl, JoHeuTik 8, Opgeccansbik 100;

- MacakTarbl AoH caHbl bonbiHwa: 6875, Cayne, Ogeccansbik 100;

- 1000 gaH maccachbl 6orbiHLwa: 5-144, 6875, Opgeccanbik 100;

- MacakTarfbl AaH Maccachbl borbiHWwa: 5-144, 6875, Ogeccanbik 100.

blnFanablH XeTkinikciagiri, >xofapbl TemnepaTypaHblH, KYHAI3r XoHe TyHri yakbiTTapaarbl aviblpMachl,
KyYPFaKLWbINbIK, aHpl3ak e, CybIKTbIH KanTanaHybl, Ty3A4blblK, TOMbIpaKTbiH 6eTKi kabaTbiHAaFbl KyHAPMbIbIK
OEHreniHiH TeMeHairi Apan eHipi anMarbIHbIH, HETi3ri WekTeyLwi hakTopnapbl 60nbin Tabbinagbl, an OHbIH Kepi
9CepiH TOMeHAETETIH eH TUiIMAi )KeHe 3KOHOMUKArbIK TaCini eciMiik MoAeHUeTIHAE — CeneKUMAnbIK-reHeTn-
KanblK, con cebenTi 3epTTey XXyYMbICTapbiHAA apraHblH, Te3iMi XKaHa COPTTapbIH LUbIFApy XaHe 3epTTey eTe
e3ekTi 60nbin Tabbinaabl. Ocbl XafblHaH aganTUBTI XaHa CopT LWbiFapyaa paguaumsanblk Cenekumst MaHbi3abl
pen aTkapagbl, SFHW abunoTuKanblK CTPECCTiK hakTopnapfra epekwe TesiMai MyTaHTTbl NMMHMANAapAbl anyfa
MYMKiHAIK ©epefi, )XeHe Ae MyTaHTTbl NMMHMANapAbl OH Benrinep XubIHTbIFbIMEH Tikenen kebenTy apkbifbl
)aHa copT LWbIfapydblH Mep3imi antapnbiktan keickapagbl [13, 223-224 6].

Apna cenekuusacbiHga 6actankel MaTepuan any MakcaTbiMeH TYKbIMAbl NEKTPOHAbI Xbl4aMaaTKbliLL-
Tbl Mangana oTeipbin «Aaponbik TexHonorusanap napki» AK (KP, KypyaTtoB Kanackl) moHaayLbl caynenepmeH
eHAey apKbinbl cenekumanbik-6aransl 6enriciveH MyTaHTTbl IMHUSINAP Typi anbiHFaH 6onaTteiH. Pagnaumanbik
eHaey apnaHbiH, eki copTbl Cbhip Apybl XaHe IHkapablH op BapuaHTTarbl 500 gsHiHe >xypridingi. MyHaarsl
CiHipinreH po3a menwepi 50£10%; 100£10%; 150+10%; 200+£10% >xaHe 250+10% [p. Bakbinay — ocbl
copTTapAblH eHAenMereH TyksiMaapbl.

3epTTeyaiH bacTankpl Ke3eHiHAe CblHaKTaFbl pagnaunsanblik OHAEY 9CEepiHEH eH TUIMAI MyTaHT KepceT-
KilLUTEPIH aHblKTay MakcaTbIMEH OHTOreHe3fiH, anfallkbl Ke3eHiHOeri apnaHblH ecyi XoHe pamybiHa (eHy
3Hepruscol, 3epTxaHanblk eHriwTiri, 10 xoeHe 15 KyHAIK ©CKiHi XeHe TaMbIpbIHbIH Y3bIHAbIFbI MEH Canmarbl)
apTYypni fJo3adarbl MOHAAYLWbI COYIEHIH 9CepiH 3epTTey eHrisingi (1-cyper).

OHepkacinik UIY-10 anekTpoHAbl XbingamaaTKbilwbiMeH apraHbiH, Cbip Apybl COPTbIHbIH, TYKbIMbIH
paguaumanblik eHAereHae eHy SHEPrusiCbl MEH BHTriLWTIriHe acepi Wwamarnbl 6onabl xaHe on BipiHLWi Hyckaaarbl
eHOenreH TykbIMHaH 6acka, 6apnbik go3anapaa 6ip aeHrenai kepceTTi. Bip Kbi3biFbl, coyneneHyain e a3 50
'p no3acbiHaa eHrilWTikTiH ToeMeH 85,4 %,-Fa aeniHri kepceTkilli ankbiH 6ankangbl, an 6acka »ofapbl Jo3anbl
BapuaHTbiHAa O6yn kepceTkiw 94,4-94,9% wamacbiHga 6ongpl. An IHkep copTbiHAa KepiCiHLIEe KepiHiC OpbIH
angbl, SFHU MoHAAYLWbl CayneneHyaiH Xofapbl Ao3acbiHAa 3epTxaHarnbIK eHrilTir 75,2% aeniH Typa nponop-
LmoHan asabin, 6akbliayMeH canbiCTbipFaHaa aiTaprbikTak MaHbi3abl arblipMallbinbikTap 6arkangbi.

1 cypem — 3epTxaHanblk Taxipnbe: «Cbip Apybl COPThI MbiCarnbliHAa apna eciMaikTepiHiH ecy
npouecTepiHe paanaunanbik eHaeyaiH Typni go3anapbiHblH 8cepi»
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10 xoHe 15 KyHAiK 6CKiH y3blHAbIFbIHA MOHAAYLLbI CoyIeNieHy 9CepiH 3epTTereHae apna CopTTapbIHbIH,
)KoFapbl Mernwepae CiHipinreH gosacbiHga 10 KyHAiK ecKiHHiH y3bliHAbIFLI 12,6 aHe 9,8 cm-re aeniH Gipwama
TeMeHAereHiH, an 15 kyHaik eckiHHiH y3blHAbIFbI 6akbinay BapuaHTeiHaa 18,3 xeHe 17,2 cM, calkeciHwe Cobip
Apyhl xaHe IHkap copTTapbl 6onbiHWa — 14,9 xeHe 11,3 cm-re aeliH 6onFaHbIH KBPCETTI.

bisne coHpait-ak 200£10% pen gosacbiHOa eki copTTa Aa eckiHHIH 6acka HyckanapMeH canblCTbIp-
faHOa aHaryprbiM KapKkblHAblI ©CKeHi Gaikanabl, SSFHU MyTareHHiH ecy npouecciHe Aan ocbl A403aHbIH, acep
eTkeHi 6enrini 6onabl, 6yn TykeIMAbI €ry angbiHaarbl eHaeyae kabblngaHFaH cayneneHy KyaTblHbIH TUiMAiniriH
KepceTefi, OHTOreHe3diH arfallkbl CaTbICbiHbIHAH XXblldaM ©TKEeH apra CopTTapbiHbiH Beretauussbik
Ke3eHiHiH, Kbickapybl apnaHbl kebiHece Kypill aybicnanbl erici )XafgambiHga Kemkbingblk wentepre bypkeme
Oakpln peTiHae eryre, Apan eHipiHiH CTpeccTiK >kafgavnapblHOa >KOfapbl eHiM anyfa MyMKIHAIK OepeTiHi
aHblkTangbl [14, 11-14 6.; 15, 20-27 6.].

Ocbinaviwa, apnaHblH 6cy NPOLECCIHIH, Tangaynapbl cayneneHydiH TandanfaH go3anapbiHga apna
TYKbIMbIHBIH ©ryiHe acepiH TurisbereHairiH, ananaa oHTareHes npouecciHge, atan anTkaHga, cayneneHyaiy
eH xofapbl 250110 % [pen gosacbiHAa 6CKiH XXaHe TaMblpAblH 6cyiHae anTapnbikTan kegepri 6onbin, ogaH
api Gapnblk eckiHgepaiH TipLWiniriHiH, >xorbINFaHbiH kepceTTi. CayneneHyaid 4an oCbl 403aCbiHAA OCKIHHIH, eH,
Xorapbl 65-70% 3 TipLwiniriH xonabl. AnbiHFaH ManimeTTep eHepkacinik NITY-10 anekTpoHabl Xblngamaar-
KbILWbIH ManganaHyMeH apnaHblH XOfFapfbl LUEKTI CoyneneHaipy [o3achl peTiHae SMNEeKTPOHHbIH opTalla TOoK
afbiMbl — 0,2 MA Hemece 250 pen Gonbin TabbinaTtbiHbIH Aanenaeni. TyKbIMHbIH 3epTXaHanblK OHriLTiriHe
MYyTareHHiH, acep eTy [03acbl Heri3iHAe COPTTbIK epeKWeniKTepi aHbIKTanbiHAbl, SFHU ON COPTTbIH Tabwufn
reHeTMKacblHa MOHAAYLLbI caynenep spekeTiHiH TayenainiriH kepceTteai.

3epTTey HaTUXKenepi

KyprisinreH 3epTxaHanblk Toxipnbdenepae cayneneHy 003acbiHblH apTyblHAH TaMblp y3blHAbIFEI MEH
canmarbl 6akbinay HyckacbiMeH canbiCTbipFana eTe TemeH 6onabl, on Taxipubeneri Hyckanap apacbiHAafbl
eneyni anblpMallbinbIKTapabl kepceTeqi, AeMek, Oan ocbl Oenrinep woHAaaylbl CayneneHy A03acbiHbIH
TnimginiriH 6aranayna 6ipaeH Gip aknapatTbIk kepceTkilw 6ona anagpl.

3epTTeyaiH ekiHWi Ke3eHiHe apnaHblH Lapyawbinbik-6nonrnsanelk 6enriciHe mMoHgaylbl CayneHiH
9CepiH 3epTTey eHrisinreH. 3epTreynepae Typi e3repreH cnektpni M+ niWiHiHIK AananbIK eHriLTiri, eCiMaiKTiH
cakTanybl (emipLieHgiri), BereTauusnblk KeseHi, 6ac any keseHiHiH, 6actanybl, eHIMAINIK aneMeHTTepi, AoH
canmarbl eckepingi.

Cbip Apybl copTbiHbIH M1 ypnafbiHAa AananblK eHriLiTiMiHIH, aybITKybl MyTareH acepiHeH BapuaHTTap
6ombiHWwa 38,0 % (250+10%) —gaH 50,0% (50+10%) meniH Gongpl, an GacTtankel eciMaik (6akpinay —
eHaenmMereH TykbiM) kepceTkiwi 69,3%. An IHkap copTbiHbIH M1 ypnafbiHbIH AananblK eHriwTik wamackl 33,6%
(250+10%)-paH 44,8% (50+10%) peniH TypneHai.

AR b o F B ST

2 cypem — TonblK kekTey keseHi, 02.04.24 x.
Ne 3 Hycka (eHgenreH — 150£10% Ip.): 1 — IHkap; 2 — Cbip Apybl;
3 — bacTankbl copT IHkap; 4 — 6acTtankbl copT Chip Apybl.

Temenperi guarpammagaH Kepin OTblpFaHbiMbi34al, Aananblk eHrilWTiriHiH MoHi Gipaeln gosameH
eHZesNreH eki copTTa a e3repai, atan antkaHaa Kofapbl o3a4a eHAenreH HyckacblHaa AananblK eHriWTiriHiH
TemeHgereHi 6ankangbl. AfHn, 6yn 6enrire reHOTUN eMec, MyTareH Jo3achl 6Te Xofapbl 8CepiH TUri3ai AereH
anfallKbl KOpbITbIHABINAPAbI Xacayfa 6onagpl.
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3 cypem — Pagnauuanslk eHaeyaiH xeke Typni gosacbiHga apna copTbiHbIH
Jananblk eHriWTiriHiH e3repyi

3epTTeyaeri copTThiH M1 ypnarbiHOa eriHAi KnHay angblHAarbl 6CIMAIKTIH cakTanybl 6akpinay HycKachl-
HblH KepCeTKilWiHeH epekLweniri wamanbl 6ongpl. Anaga mytareH eciMaiKTepiHiH, ecyi kesiHae OHToreHe3aiH
XeKe Ke3eHiHiH, atan anTkaHaa «ceby-macakraHy» Ke3eHiHiH y3apyblHa acepiH Turisai.

4 kecme — WoHpaywbl caynenepaid Typni go3anapbiHblH XXa3gblk apna copTbiHblH M1 yphafbiHbIH,
Buonoruanelk 6enrinepiHe acepi, 2024 x.

Eringi xunHay
. Jananbik «Ceby —
No CiHipinreH S angbiHOoa Beretaumsnbik
o . OHriLITiri, MacakTaHy» )
mMenwepi, I'p o cakrarnfaH . Ke3eHj, KyH
o A Ke3eHj, KyH
ecimMaik, %
Chbip Apybl copThl
Bacranks! 69,3 81,7 36 75
copT — BGakpinay
1 50£10% 50,0 80,0 40 79
2 100£10% 44 4 81,7 40 79
3 150£10% 41,6 80,8 40 79
4 200+£10% 42,8 80,0 44 82
5 250£10% 38,0 79,5 49 84
IHKap copThl
Bacrankel 67.6 88,7 40 79
copTt — Gakpinay
1 50+£10% 44.8 86,9 44 82
2 100£10% 32,2 84,5 42 82
3 150£10% 314 83,1 44 82
4 200+10% 33,8 82,7 47 84
5 250+10% 33,6 79,6 49 86

Cewtin, «ceby-macakTaHy» Ke3eHiHiH y3akTblifbl Cbip Apybl copTbiHaa 40-TaH 49 kyHre AewiH, an
IHkopoa 42-geH 49 kyHre gewiH aybiTKblAbl. An MacakTaHy Ke3eHiHiH eH kel ©acTtanybl »ofapbl A403aMeH
eHgenreH BanaHTbiHaa 250+10% aHbikTangpl, aFHu 6akbinay HyckacbiHaH 13 kyHre (Cbip Apybl) aHe 9 KyHre
(IHkap) aybITKbIAbI. TUiCIHLLE, OCbIHAAM KePiHIC OHTOrEeHe3iH COHFbl — BereTauusnblk ke3eHinge ae 6arnkangbl.
Beretaumsnblk ke3eHi 75 KyHHeH acnawTblH epTe niceTiH Cblp Apybl COPTbiHbIH BeretTauusnblk Ke3eHi
coyneneHyadiH »Xofapbl Ao3acbiMeH mnponopunoHangbl Typae 4-aaH 9 kyHre geniH ysapabl. [dan ocbliHOan
Xafgam opTalla niceTiH IHkep copThiHaa aa 6ankangpl.

MyTareHe3ai kongaHymeH eciMAikTiH, Bronorvanelk AamybliHAA Ke3re kepiHeprik esrepictepaeH 6acka
apTYypni copTTap MeH NuUHUANapAa caHablk e3repictepain nanga 6onysiHa akeneqi, sFHM 6yn cenekumnoHep-
nepain, Herisri kputepunai isgectipy 6onbin Tabbinagpl. 3epTrey HaTUXENepi, M1 NoNyNAUMACKIHBIH OHIMAINIri
BacTtankpl niiHiHEeH eaayip TemeH 60nbin, MOHAAYLLbLI CBYMEHIH XXOfapbl 403acbiIMEH NponopuuoHanis Typae
asalffaHblH kepceTTi. (5-kecte). CelTin, 1 M2 xepaeri AoH caHbl 6acTankbl FeHOTUNTEPMEH canbiCTbipFraHaa
Coip ApybiHga 125,0 1 (50£10%) xaHe 186,8 1 (250+10%), an IHkap copTbiHaa 223,3 1 (50£10%) xaHe 283,1
r (250+10%) TemeHgeqi.
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CEJIbCKOXO3ANWCTBEHHbIE HAYKU

MyTareH acepiHeH IHKap COpTbIHbIH eHiMAIniri Ceip Apybl COPTbIMEH CanbICThipFaHAa anTapribiKTan
TeMeHaeai, on reHoTUNTiH ©3iHiH anWTaprblKTank yneciH kepceTefi, 9FHW MyTareHHiH, reHeTukanblk Tabufu
reHoTunNKe acep eTyiHe 6annaHbICTbl eKeHi aHbIKTanapl.

5 kecme — VoHpaywbl caynenepgiH Typni Ao3anapbiHblH asfblk apna copTbiHbiH M1 ypnafbiHbIH
eHimainiriHe acepi

Bip +

CiHipinreH eH".V'F"' MacakTarbl 1000 asHHIH, ocIMAIKTer! bakbinayna

Ne menwepi, I'p TYnTiK, AsH caHel, canmarbl, © AsH H aybITKybl
’ paHalecimpaik [aHa ’ canmarsbl, e ’
r/m2
Cblp Apybl COPThI
BacTtankpl
copT — 1,7+0,04 24,7+0,92 45,0 504,9 0,0

Oakplnay
1 50£10% 2,1£0,03 21,1+0,53 45,8 379,9 -125,0
2 100£10% 2,4%0,02 20,0+0,23 454 357,5 -147 .4
3 150+£10% 2,8+0,03 19,8+0,08 46,0 337,3 -167,6
4 200£10% 2,8%0,05 19,2+0,25 45,2 336,8 -168,1
5 250£10% 3,3%£0,06 16,5+0,87 46,0 318,1 -186,8

IHKep copThl
BacTtankpl
copT — 1,8+0,03 25,2+0,86 454 514,9 0,0

Oakpinay
1 50£10% 2,3£0,03 20,1+0,68 46,7 291,6 -223,3
2 100+£10% 3,5+0,04 16,0+0,74 47,9 268,7 -246,2
3 150+£10% 3,5%0,05 21,0+0,38 45,2 257,1 -257,8
4 200£10% 3,8+£0,04 21,2+0,57 45,9 254,2 -260,7
5 250£10% 3,4%0,05 16,7+0,14 47 1 231,8 -283,1

Wonpaywbl caynenepaid, Typni CiHipiny gosackl eHimai Tyntepre xoaHe 1000 gsH canmarbiHa biknan
eTeTiHiH KkepceTTi, JereHMeH MacakTblH Tonbicybl Gipwama TemeHaegdi (5-kecte). Centin, cayneneHygiH
XOFapbl CiHipiny gosacbkliHAa eHiMai TynTinik eki coptta ga 3,3 gaHal/ecim. (Celp Apybl) xeHe 3,8 aaHa./ecim
(IHkep) OewiH xofapbinagbl. [lereHMeH noHdaylbl ceynenep ocbl 6enriHiH ecyiHae biknangbl HaTwkenep
kepceTTi, Gipak bynip cabakTtapbl MacakTapbiHaa 60C A8HHIH Naraa 6onybiHa anbin kengi. XKannel anfaHaa,
Typni gosaja CiHipinreH voHAaywbl caynenepaiH acepi apna copTTapblHbIH OHIMAINIMHIH KemyiHe, eH
anabIMeH, gananblK eHriWTiriHiH TeMeHaeyiHe, O9HHIH 6HY Ke3eHiHAeri ecy npouecciHiH 6badynaybiHa akengi.

Bapnblk Beretaums keseHi 6oribiHa 6acTankel bakblnay COpTbiHAH epekLleneHreH, 6enrinepi 6orbIHLWA
e3repreH ecimpiktepre ipiktey XymbiCTapbl Xyprisingi. bubinfbl xbinbl, 6i3ge M1 ypnarbiHOa Typi e3reprex
niwiHaepi TabbINAbl: Macak KerieMi MeH TbIFbI3[bIFbl, MypTLIAChI, 6CiMAiK OMIKTiri, DipHeLle MacaKTbiSbIFbl XKoHe
T.0. OoMbIHWA (6-KecTe, 4-cyperT).

4 cypem — Typi e3repreH macak — TapMakTanfaH: apnaHbiH, IHkap copTbl, Ne 5 Hycka — 250£10%
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6 kecme — VloHaayLwbl ceynenepaiH acepiHeH apna CopTbIHbIH Typi e3repreH M+ niwiHi

Ne Ciipinre = E Mopdoearepicke yLubiparaH Typrep caHbl, AaHa
mMenwepi,l'p s g =

© 5 —

o) a - T | oF &

= (] 3 4 I~ a ®© ® 3] [Tl

- =4 - -

§2 58| 5|5 |52 §|se|¢&|fL) g8

8 5a| 8| © |37 &S| Ex|E| ¢z %5

© © ol ® O o T ®© 4z

C o T o 5 ®| = g ® = =k cEp
Q

= P a @ | o2 x| a2 | @ a g T 2

- 5 g |0 [ © 51 & mn o

= o = 3 > [}

= = < | b @

Cbip Apybl
1 50+£10% 250 2 - 1 - - - - 1 2
2 100£10% 222 7 - - - 4 - 1 2 3
3 150£10% 208 5 1 - 2 1 - - 1 4
4 200x10% 214 6 2 - 1 2 - 1 - 4
5 250x10% 190 24 5 3 4 8 1 - 2 6
IHKap

1 50+£10% 224 3 - - 2 - - 1 - 2
2 100£10% 161 4 - - - 3 - 1 - 2
3 150£10% 157 6 2 - 2 - - - 2 3
4 200x10% 169 8 3 - 2 2 - - 1 4
5 250+£10% 168 23 12 - 3 2 1 1 4 6

Typi e3repreH niwiHaepi xxanaywanapmeH OinrineHAai XXoHe xeke XuHangpl. Opi kapan, 3epTxaHanblk
Xarganaa keare Tycepriik Mopdonornanblk e3repicke yliblparaH MacakTapbiHa KantagaH ipiktey Xyprisingi.
Op ipikTenreH macak 2025 Xbinbl 1-LUi XbINgblH CENEKUUANbIK MMTOMHUIiHAE 6apnblfbl 36 NUHMA WapLbl-ysanbl
apicimeH erineTiH 6onagpl. ©p HyckagaH 6enin anbiHFaHOa KanfFaH eciMAik KONeH yriTinin, TasapTbingbl XoHe
OynaH NMTOMHUriHe eryre gambiHganagbl. M2 ypnarbiHbIH €ric KernemMi Hycka OoMbIHLLA XeHe TYKbIM CaHblHa
GavinaHbicTbl 10-HaH 22 M2 KypalTbiH Gonaabl.

MopdoearepicTi oopmanapbiHbIH XanayLameH MopdoearepicTi oopmanapbiHbIH XanayLameH
Genrinenyi, IHkap copThl 6enrinenyi, Cbip Apybl COpThI

OHimMai TynTepai caHay XymbicTapsbl Op BapuaHTTafbl KOJIMEH >KMHaY >KyMbICTapbl
198



AYblJ1 WAPYALWBUIbIFbI FbJIbIMOAPDI CEJIbCKOXO3ANWCTBEHHbIE HAYKU

\ O\ >

3epTxaHanblk Xarganaa ipiktenreH Typi earepreH oopmanap

5 cypem — >Kasgpblk apna cenekuunacbiHgarbl MHAYKUUANAHFaH MyTareHesp,i naﬁp,anaHymeH
>|<ypri3inreH aananblK )KeHe 3epTXaHarblK XYMbICTap

KopbiTbiHAbl: Ocbinanila, nHAyKuuanaHFaH myTtareHesfiH KongaHblfyblH 3epTTey HeridiHeH xaHa
OGacTankbl MiWiHAI LWbiFapy ke3aepi peTiHae CUHTEeTUKanblK CenekUMsiHbiH, MYMKIHOIKTEPIH KeHenTyre,
abuoTukanblk cTpeccTi dakTopnapra epekwe TypakTbl MyTaHTTbl NMHMANapAbl anyra MyMKiHZK Gepegi,
CoHAal-aK MYTaHTTbl NMHUSNapAbl OH Oenrinep XWbIHTbIFBIMEH TiKenewm KeOeWTy apkbifibl XaHa CcopT
WblFapyablH, Mep3iMi anTapnblKTan KbickapTagbl.

Apna cenekuusicbiHAa arnfall peT MyTaHTTbIK TMHUsANap TypiHge 6actankbl Mmatepuan any MakcaTtbiHaa
«Apponbik TexHonormuanap napki» AK UINY-10 anekTpoHabl XblngaMmaaTkbiwbl nangananbingsl. 3eptreyaeri
epeKLLUEeNeHreH KepceTKilTep — Tamblp Y3blHAbIFbI MEH canMarbl OHTOreHe3fiH anfallKbl caTbiCbiHOa-aK
MyTareHaik paktopnapaplH acepiH aHblkTayfa 6onaTblH MaHbI3abl 6enrinep 6onkbin Tabbinagbl, coHAam-ak
MoHAayLLbl COYNEHiH, LLEKTI pyKcaT eTinreH MaHi aHbIKTanbIn, Typi e3repreH Typnepi ipiktenegi xxeHe oaaH api
cenekumanbIK NpoLeciHe KaTbicaapl.

KapxbinaHgbipy

3eptreynep KP ALUM-HiH 2024-2026 xbingapra apHanfaH «KasakcTaHHbIH Typhi TOMbIPak-KnmumMaTTbIk
anmakTapblHOa eHiMAiniK, cana aneyeTiH XXoHe CTpecke Te3iMAinikTi apTTbipy YLWiH AdHAI Oakbingapdbl
cenekumsa oHe OacTankbl TyKbIM LUApyallblbIFbIH KYPridy» fbiNbIMU-TEXHUKANbIK Oaraaprnamanapbl
GonbiHWa GarFaaprnamanblk-HbliCaHanbl KapXXblnaHaplpy weHoepiHae opbiHaanasl BR24892821.

®PuHaHcupoBaHue

PaboTta BbINnoNHeEHa B pamKax MNPOrpaMMHO-LENeBOro (PMHAHCUPOBAHUSA MO Hay4YHO-TEXHUYECKMM
nporpammam Ha 2024-2026 rogsl MCX PK «Cenekuusa un nepBMyHOEe CEMEHOBOACTBO 3€PHOBBIX KYNbTyp ANs
MOBbLILEHNS MOTEHUMana npOoaYKTUBHOCTM, KayecTBa M CTPECCOYCTOMYMBOCTU B PasfMYHbIX MOYBEHHO-
KnumaTtumnyeckmx 3oHax Kasaxctana» MIPH BR24892821.
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B cesa3u ¢ Heobxo0umMocmb GOCMUXEHUSI NMPUHYUNO8 ycmou4ueo20 pa3eumusi U MOHUMaHUs rpo-
yeccos chopmuposaHusi humoUeHO308 Ha MeppUMOpUsIX, nocmpadasuwux om mexHo2eHHO20 8030elicmaus,
8 0aHHOM uccriedosaHuu OaHa oueHka cocmosiHus [padesckoz2o ypaHoeozo pyOHuka (KaszaxcmaH), Ha
Komopom ripogedeHbl KOHCcepsayUoHHbIe rpouedypbl okorno 25 nem Ha3ald. OueHKa eKrrYana Ka4ecmeeH-
HbI Memo0d uccriedogaHusi (aHanu3 OGoKyMeHmos8) Orisi onpedesieHuUs aspoKIuMamuyeckux ycrnoeul u
aMmnupudeckue memoOdb! cbopa UHopmayuu. ABmopkl U3y4usIu UHMEHCUBHOCMb UOHU3UPYOUWe20 u3yde-
Husi 2amMma-¢hoHa 800HOU mnosepxHocmu eodoema (U ydacmkoe 6epez2ogol JUHUU, U fpunie2arux K
8odoemy meppumopull), 2udpoxumudecKkue rnokaszamesu 800 800oxpaHuIuWa, 8bINoHUIU onucaHue 6oma-
Hu4Yeckoz2o pa3Hoobpasus. PacmumerbHbili MOKpo8 y4Yacmkoe bepeza sodoxpaHunuuwja Haxodumcs Ha
pasHbiX cmadusix cuHzeHe3a u npedcmassieH MUOHEPHbIMU 2PyrnnupoeKamu, 2pynrnosbiMu 3apocrisamMu U
OugbbysHbIMu coobwiecmeamu. B npedenax bepezos sodoema cknadbigaromess 61a20npusimHble 3K002u-
yecKue ycri08us 0151 paccesieHuUs U pa3gumus pacmeHull. YpoeHU UHMEHCUBHOCMU UOHU3UPYIOULe20 U3rlyde-
Hus1 He rnipesbiwatom rpedesibHO OOMyCMUMbIE YPOBHU U MPaKMmMu4YecKu He eusiom Ha hopMmuposaHue
umouyeHo3o8. Ha noliMeHHoU meppace cchopmuposgasics aHmporno2eHHo MoouguyuposaHHbIl cyxol rye ¢
yyacmuem pacmeHull, munu4Hbeix 0rig cmernHol 30HbI. [1o nokasamernam kadecmea U MoKCcUKoio2uu 0aHHO-
20 so0oema 8oda Moxxem bbimb ucronb308aHa 07151 X035UCmeeHHO-NUMbesbIX yened rnpu ycrosuu rpedsa-
pumernbHol 8odornodzomosku. MoxHo cOename 851800, YMO 8bICOKUU ypO8EHL ecmecmeeHHOU 0HUCMKU 800
godoxpaHurnuwa npousowersn 8 medyeHue dgaduamu siem riocse peKynbmusayuu ypaHoeo2o pyoOHUKa.

Knroyesbie cnoea: menuopauyusi, pacmumersibHbIli cOcmas, ypaHo80e MeCcmopoXx0eHue, 3Komorl,
UOHU3Upyrowast paduauyus, padyesckoe MecmopoxdoeHue.

IMPROVING THE LEVEL OF WATER QUALITY AND PLANT SPECIES DIVERSITY
IN A RESERVOIR ACCUMULATING NATURAL RUNOFF FROM A RECLAIMED
URANIUM-CONTAINING INDUSTRIAL LANDFILL
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Kuanyshbayev S.B. — Doctor of Geographical Sciences, Chairperson of the Board- President, Akhmet
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Nurseitova Aruzhan Magauyakyzy — Master's student, "7M05201 Geoecology and Environmental
Management" educational program, Akhmet Baitursynuly Kostanay Regional University NLC, Kostanay,
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In light of the need to uphold the principles of sustainable development and to deepen the understanding
of phytocenosis formation processes in areas subjected to man-induced load, this study evaluated the
ecological condition of the Grachevsky uranium mine (Kazakhstan), which underwent conservation measures
approximately 25 years ago. The assessment included a qualitative research method (analysis of documents)
to determine agro-climatic conditions and empirical methods of collecting information. The authors studied the
intensity of ionizing radiation of the gamma background of the water surface of the reservoir (and sections of
the shoreline and territories adjacent to the reservoir), and hydrochemical parameters of the reservoir water,
and performed a description of the botanical diversity. The vegetational cover of the sections of the reservoir
shore is at different stages of syngenesis and is represented by pioneer groupings, group thicket communities,
and diffuse communities. Favorable ecological conditions for the settlement and development of plants develop
within the shores of the reservoir. The intensity levels of ionizing radiation do not exceed the maximum
permissible levels and practically do not affect the formation of phytocenoses. An anthropogenically modified
dry meadow with the participation of plants typical of the steppe zone has been formed on the floodplain
terrace. Concerning the indicators of quality and toxicology of this reservoir, the water can be used for
household and drinking purposes under the condition of prior water treatment. It can be concluded that a high
level of natural purification of the reservoir waters occurred within twenty years after the reclamation of the
uranium mine.

Key words: reclamation, plant composition, uranium mine, ionizing radiation, Grachevsky mine.
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Kipicne. Skonormnsnblk xarganabl 6aranay xoHe Tay-KeH ankanTapbl MEH TO3fFaH Xepnepai menuopa-
Lumsanay XymbICTapblH XKYPridy 3KOMOrvAnbIK Kayinci3gikti kamMTamacbhl3 eTyre XeHe anaTTbl aHTPOMnoreHaik
acepre yliblpaFaH Xeprepai kavta nanganaHyra b6arbiTTanfaH e3ekTi MiHaeT 6onbin Tabbinagel [1, 241 6.].
3epTTeyLlinep apTypni KeH LWKKi3aTTapbiH, KEMIpAi XaHe KypambiHAa ypaH b6ap keHaepai eHaipy xeHe bac-
Tankbl eHOeyMEH alHarnbicaTbliH KacinopbiHAAPAbIH OHAIPICTIK kanablkTapblH 3KONorMsanblk 6akpinay xxaHe Mme-
nuopauusinay TeTIKTepiH 3epTTey xaHe eHridy canacbiHaa benceHgi xymbic icteyge [2, 3, 417 6., 4, 1498 6.].

MarganaHbinfaH waxTanap aymarblHAafbl ©CIMAIK >XaMbINFbICBIH MenuMopauumsanay >XeHe kannbiHa
KenTipy TecingepiH a3ipney ctpaTternsinapbiHa e34iriHeH ecin-eHy XXaHe KeWiHri CUHreHe3 HaTWXeCiHae Taburn
duToLEHO34apAbIH TY3inyiH 3epTTey Kesenaepi kipedi, 6y Gisre Herisri 3aHabINbIKTapabl aHbIKTayFa MyMKiHAIK
Gepegi [5, 6979 6., 6, 270 6.]. Ipreni 3aHabINbIKTapAb! TYCIHY 6CIMAIKTEP KaybIMOACTbIFbIHbIH KanbinTacybl YLUiH
MaHpI3abl pakToprapabl ogaH api 6baranayra [7, 382 6., 8, 488 6.] xxeHe MenuopauuanbIK xxaHe buopemeana-
LMsANbIK ic-Luapanap YLiH eH nepcrnekTuBanbl Typrepai aHbikTayra MyMkiHaik 6epegi [9, 1310 6., 10, 1768 6.].

3epTTeywinep fbinbiMn apebuettepdin [11, 825 6., 12, 9877 6.] eciMaiktep KayblMAACTbIFbIHbLIH
KanbinTacy nNpoLecTepiH reoboTaHuKanbIk 3epTTey XoHe ypaH KeHilTepiHeH kypambiHaa ypaH 6ap kanablk-
TapAblH, KyWTi aHTponoreHAik acepiHe ylublparaH xeprepaeri ecimaikrep KayblMOacTblfbIHbIH hnoparnbIk
KypaMblH Garanay mMacenenepi 6onbiHIWA AepeKkTepaiH wekTeyni kenemiH kamtugel [13, 865 6., 14, 121 6.].
MyHaan 3epTTeynepain, MaHbI3abl acnekTici anbiHFaH ManiMeTTepai Taburn puToueHo3gapablH, eciMaikTepi
Typanbl aknapatneH canbicTbipy 6onbin Tabbinagbl, 6yn douToLeHo3aapFa XarFbiMCbi3 (hakTopnapablH 9CepiH
Garanay eHe Menvopauus NpoLecTepiHae YIIKEH pen aTkapybl MyMKIH TypriepAi aHbIKTay YLiH MaHbi3gpbl [15,
16, 663 6.]. CoHbIMeH kaTap, PUTOLIEHO3AbIH, TY3ify NMPOoLEeCcTepiHiH 3aHablNbIKTapbl KNUMaTTbIK bengeyre
)XOHEe KEH OPHbIHbIH, TypiHe GarnaHbICcTbl e3repyi MyMkiH [17, 975 6., 18, 387 6., 19, 2 6.]. byn ecimaik
)KaMbIIFbICBIHbIH, KarnblnTacyblHAafbl arpoKNUMAaTThIK hakTopnapabl KapacTbipyAblH, MaHbI34bIMbIFbIH Kepce-
Teni [20, 1486 6., 21, 778 6.].

KasakctaH PecnybnvkacbiHOa nanganaHygaH LWbiFapbifiFaH ypaH KeHIWTepiHiH ayMakTapbiH Menvopa-
uusinay macenenepiHe epekwe keHin beniHeni [22]. ©cipece, byn aymakrap cy ecimaiktepiMmeH 6anaHbICThbl
Bonca eTe MaHbI3[bl.

Cy korMachl xafanayblHblH UTOLIEHO3 npoLecTepiH 3epTTtey 2023 Xbinbl Xyprisingi. 3epTreneTiH cy
KoMMachbl-ypaH KeHilliHiH KannblHa KenTipinreH yWiHAiNepiHeH XoHe aHTPOMNOreHAiK yyackenepiHeH xayblH-
WaLwbIHHaH (kaHbblpaaH, kapaaH) TabuFn Xep YCTi afblHbIHBIH pe3epByapbl.

1 cypem. — Cy KOMMaCbIHbIH, >arnnbl KepiHiCi

byn waxTtaga ypaH eHaipy 1965-1998 xbingap apanbifbiHAa XYprisingi. Opi kapan waxTa Kopluayfa
anblHbIM, Tay-KEH yYaCKeCiH XXOK XaHe LlaxTa ayMarblHbIH XeprepiH KavTapbin any Lwapanapbl Xypridingi.
CoHpblKTaH 3epTTeyaiH GipiHWi ke3eHiHae ayMaKTblH paguauusanbIk kayincisgiriHih AeHreniH aHblKTay KaxeT
6onabl [23-25].

Cy kolmachblHbIH ayaaHbl 0,01 km2 XKeHe [payeBCKuMii KeHillliHiH OHTYCTiK-LbIFbIC BeniriHae opHanackaH,
aygadbl 0,05 kM2 6onaTbiH KanmnbiHa KenTipinreH eHepkacinTik ypaH Gap KOKbIC YAiHAICIHIH WbIFbIC GeniriHe
iprenec opHanackaH (2-Cypert). Cy KoiMacbIHbIH aiHanacbiHAa OypbiH OHAIPICTIK KeLleH aymMarblHbIH Oip Geniri
bonraH yyackenep 0ap. PesepByapzblH NepuMeTpi, OHbIH, iWwiHAe kenTipy 6eniri wamameH 0,52 KM Kypangbl.
Cy koriMacbIHbIH, coNTYCTik Geniri Tas3 xaHe xa3aa keyin kanFaH (2-Cyper).
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2 cypem. — Pe3sepByap MeH KOKbIC YMiIHAICIHIH, CNYTHUKTIK KOPIHICI.

KannbiHa KenTipinreH KOKbIC yMWiHAICI capbl weHbepMeH epekweneHedi. Cy konmmachbl YWiHAIHIH, OH
XafblHOafbl CypeTTe OpHanackaH XaHe OHbIH LeKapanapbl 4a capbl TyCrneH 6enrineHrex.

LWaxTta opmaHAbl Aana avmarbiHOa XoHe arpoknMMaTTblK anmaktapra 6eny apkbilibl OpHarackaH.
AnMaKTbIH penbediH Heri3iHeH Xasblk anaHaap Kypanabl, onapaa okwaynaHraH Tebenep Hemece TebenepaiH
LWaLblpaHKbl TONTapbl OpHaNacKaH.

ContycTtik KaszakcTtaH 0BnbICbIHbIH, arpoKnMMaTTbliK ayaaHaacTbipblyblHa COMKEC, KEH OpHbl opTalla
bifandbl 8pi opTawa Xbibl arWMakTa opHanackaH >aHe On biFangbiiblk kKoadduumnenti k=1,0-1,2
apanbifbiMeH, coHaar-ak 10 °C-TaH xofapbl TemnepatypanapabiH, XublHTbifbl 2000-2300 °C gnanasoHbIMeH
cunatTanagbl. Xannbel KyH paguauusaceiHbiH, (MK) xbingplk menwepi awblk acnad xarganbiHga 5900-6100
MIDK/m? apanbifbiHAa, an optawa oynTTel aya panbiHga 4100-4600 MOXK/M? apanbifbiHOa aybITkMabl. byn
Xarganga bIKTMMan xanmnbl pagavauusHblH WwamameH 72%-bl xep 6eTiHe xeTeni. EH wyakTbl annap-mamsbip,
MayCbIM XeHe LWinge annapsbl, KyHAi3 opTawa kyH 9,9-10,6 cafat xapkblpanabl. byn anmakTasbl KyH CONTYCTIK
KasakctaHga eH ynkeH iwiHapa 6enceHginikke ne [27]. On ywWiH rmapoXMMUANbIK KOpCEeTKILUTEP MEH Cy
KoriManapblHAaFbl Cy canacblHbIH KepceTKilTepiH 3epTTey KaxeT [28, 342 6., 29, 1249 6.], kypaMbiHAa ypaH
Gap eHepkacinTik kanablkTapablH KannbiHa KenTipinreH yniHAinepiHiH, )XeHe cy KoMmacbkiHa iprenec kannbiHa
KenTipinreH ypaH KeHiluTepiHiH aHTpPonoreHAiK yyackenepiHiy 6etiHge Tabufn xayblH-LIaLWbIHHbBIH, (KaHobIP,
Kap) acepiHeH nanga 6onFaH arbiHAbI CyNapAbl XXMHaKTanabl.

MakcaTt, miHaeTTep. byriHri TaHga pagnoakTuBTi arblHAbl Cynapabl XXUHAKTaNTbIH Cy KOMManapbiHbIH
XarFanaynapblHbIH, ©cy npouecTepi Typarnbl enken-Tenkenni ManiMeTTep eH a3 merwepae XuHangbl.
CoHabIKTaH OCbl 3epTTeyAiH Heri3ri MakcaTbl — KannblHa KENTIpiNreH ypaH KeHilTepi MeH aHTponoreHgik
yyackenepaeH Tabufu arbiHObl Cynapabl XMHAWTBLIH CYy KOMMAach! aranaynapbiHbiH, (UTOLEHO3bIH, COHbIMEH
KaTtap cyablH canacbl MEH TOKCUKONOMUAMbIK KOPCETKILUTEPIH aHbIKTay.

3epTTey OapbicbiHAA Keneci MiHAETTEP KOWbINbIM, HAKTbINaHObI:

1) eciMaik >XaMbINFbICbIHbIH, KanbiNTacyblHa arpoknMMaTtTblK napameTpriep MeH biffangbinbiK
pexXumMaepiHiH aneyeTTi acepiH 3epTTey;

2) cy ahablHbIHbIH cy OeTiHAeri, Cy anablHbIHbIH, Xafanay Cbl3blfbIHAAFbI XX8HE CY anAblHbIHA TiKenen
iprenec aymakrapgarbl MOHOAYLbl CayneneHy AeHreniHi4 MoHaepiH 6aranay;

3) KypamblHaa ypaH 6ap eHepkacinTiK yniHainep MeH TexHoreHaik obbekTinepaiH, 6eTiHe Taburn xxaybliH-
LWaLbIHHBIH, (>kaHObIpAbIH, kKapablH) 8cepiHeH nanaa 6onFaH capkbiHAbl Cy pe3epByapbl 60nbin TabbinaTbiH Cy
anablHbIHBIH, HEri3ri TMAPOXUMUANLIK XaHe cananblk kepceTkiwTepiH 3epaeney. Cy KoMmachkliHa iprenec ypaH
KeHiLTepiH pekynbTMBauusanay, coHgan-aK LwapyallbifbikTa Cy KoMMachkl CynapbiH nanganaHy MyMKiHAIrH
3epTTey;

4) cy anablHbIHbIH afFanay CbI3blfblHbIH ©CIMAIK XaMbISFbICbIHbIH (UTOLIEHO34apbl MEH TYpIliK
KypaMblH, COHAal-akK Cy angblHbIHA Tikenen iprenec aymakrapabl 3epaeneyai xypriay;

5) cy angpblHbIl xaranaynapbiHblH TOSbIN KETY MNPOLECTEPIH 3epTTey;

6) HeFypnbIM cepniHAi ecyni kamTamacbi3 eTeTiH XoHe GacTankbl cabakTacTbiKTbl KypamTbiH ecCiMaiK
TYPEpPIH aHblKTay pagvaunAachiHbIH pecypcTapbl y3aK KyYHAK eciMaikTep MeH fakbingapAblH OHTansbl eMip
CYPYi YLUIH XeTKiniKTi.

AnMaKTbIH, KnMMaTbl KOHTUHEHTTIK. LWingeneri optawa temnepatypa 19,1 °C, an kaHTapgafsl opTaila
TemnepaTtypa 14,9 °C kypangbl. O6nbicTa knumaTTblk KekteM 3-6 cayipge 6actanagbl. KnumaTtTtbik
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MaycbiMAapablH, Y3akTblFbl KyHOepi kektemae 53, xasga 90, kysge 61 kypangbl. Ayagarbl asscbl3 keseH 120-
130 kyHre cosbinagbl. Mamblp, MaycbiM, LWWinge, Tambl3 X8HE KblpKyMeK annapbiHOafbl ayaHblH opTalla
TemnepaTypachl cankeciHwe 12,5 °C, 18,1 °C, 19,1 °C, 17,1 °C xaHe 10,9 °C kypanabl. OpTalwla anfaHaa,
Tonblpak 6eTi MamblpAblH BipiHLWI OHKyHAIriHAe 12 °C-ka AeniH, YWiHwWi oHkyHAaikTe 17 °C-ka AeniH XblinblHbIM,
mMaycbiM arbliHaa 20 °C-TaH acagpl. XKbinablk XKayblH-WallbiH Menwepi 420 MM, XbinablH XbiNbl Me3riniHae
XayblH-LIaLlbIHHBIH, Xannbl menwepi 280-300 mMm, obnbiC Beretauusinbik KeseHae Kyprak emec 6onbin
caHanagbl. XbingblK canbiCTeipMans! biFanabinblk 72% Kypanabl. KyprakwbinbikTelH, kanTtanaHysl 41-60%
Kypanabl, bikTumanabifbl 2-3 Xbinga 6ip peT 6onagbl [26]. KeH opHbl anmarbiHAarbl TonblpakTap Kegimri
KapaTonblpakTtapfa >xaTagbl. ToMblpakTblH MexaHuKanblK Kypambl opTalla casfgbl XaHe >KeHin casabl
TonblpaKTapFa CenKec Kenegi.

CoHbIMeH kaTap, 6yn )ymbic ywiH 100 M2 anaHga kabblngaHFaH agictemenep GolibiHLWA CTaHOApPTTbI
reoboTaHuKanblk cunattaMmanap Xyprisingi. ©p TypaiH Xannbl XeHe XXeke MPOeKTUBTI KaMTybl aHbIKTanapl.
Kanta eHgenreH aymaktap MeH KypambiHAa ypaH 6ap ywiHainep/kanablk KorMManapblHa 6oTaHuKanbik
3epTTeynep yMbIMAACTbIPY XaHe Xypridy OoMblHIIA npakTukansIkK yCbiHbIMAap kapanabl. Onap 2019 xbinbl
Xanbikapanblk AToM aHeprudacbl areHTTiri (MATATO) »xapusinaraH HyckaynblKTapga enken-Tenkenni
cuvnaTTanfaH.

3epTTeynep cynpanutopaneibl anmakra (rmrpodut anvarbiHga) (LN-1), xaranay 6eniringe (mesodut
anmarbiHaa) (UIM1-2), eHicTin, xofapfbl Genirinae (meso-kcepout anmarsiHaa) (LM-3) xeHe aHTponoreHaik
TypneHaipinreH kyprak wanfbiH (LIM-4) xyprisingi. CuHreHesain keseHaepi LLIEHHMKOBTLIH, anTybl GoMbIHLWA
aHblKTangpl.

B5.®.CBupuaeHKOHbIH, anTyblHWa, ConTycTik KasakcTaHHbIH Ccy KorManapbiHga 6angblpnapdbiH,
MYKTepAiH xeHe Tamblpnbl ecimaiktepaid, 300-re XybIK Typi Kesgeceqi.

Kasipri yakblTTa Heri3ri anmakrtaH okwaynaHfaH ConTtycTik KasakcTaHHblH kengepiHae lMNnerctoueH
XogirepnepiHiH ynkeH TobbIHbIH 00Mybl reoNorManbIK XXacTblH, KOPCETKIWi aHe XonapKTukanblk ANMaKkTbIH
Bbopeanbabl avimakTapbiMeH Tbifbl3 GannaHbiCbiHbIH, - Aaneni 6ona anagpl. XXofapbl xapoduttep cy
06bekTINepiHiH,  eciMaikTepiHge MaHbI3gbl pen aTtkapagbl. Tamblpnbl eciMmaiktepgid lwinge Phragmites
australis, Typha angustifolia, T.latyfolia, T.laxmannii, Scirpus lacustris, S.tabernaemontani, Bolboschoenus
maritimus, Eleocharis palustris, Carex acuta, C. atherodes, C. omskiana, C. riparia, C. rhynchophysa, C.
vesicaria, Equisetum fluviatile, Nymphaea candida, Nuphar lutea, Potamogeton crispus, P. lucens, P.
pectinatus, P. perfoliatus, P. praelongus, P. pusillus, Myriophyllum spicatum, Urticularia vulgaris, *xoHe
Ceratophyllum demersum.

MaTtepuangap meH Tacingep. 3eptrey GapbicbiHoa Ccy amAbiHbIHbIH Cy 6eTiHiH raMmMa-OHbIHbIH,
)aranay CbI3bIfbIHbIH y4acKenepiHiH eHe cy anfblHblHa iprenec xaTtkaH aymakTtapablH xxaragaH 10 meTpaeH
acnanTbiH  KalbIKTbIKTa MOHOAYWbl CaynenieHy KapKblIHObIbIFbIHBIH, AeHreni OaranaHgbl. MoHaayuibl
coyneneHy neHreniH Garanay HOPMaTUBTIK KyKaTTap MEH fbiNibIMU YCbIHbIMAAPAbIH HEri3ri TanantapbiH
eckepe oTbIpbin Xyprisingi [30]. MoHaaywbl cayneneHyaiH kapkblHAbIbIK AeHreriH 6akpinay COHbIMEH KaTap
XYMbIC TOObIHA KaTbICYLWLINTAPAbIH XEKe Kayincisgirii kamtamacbi3 eTTi. MloHgaylwbl cayneneHy AeHreniH
enwey kesiHge XFC-AT6130 tvunTi gosumetp nanganadbingsl ("ATOMTEX" ¥K, "MHWIMWN" ak, benapycb
Pecnybnukackl, MuHck k.eHgipici). byn enwey kypanbl Kasakctanga enwey Kypanbl peTiHae MakyngaHFaH
XXoHe xanbikapanblk bipnikrep xyreciH (CU) memnekeTTik TeKcepyaiH KongaHbiCcTarbl cepTudurkatbiHa ne [31,
32,33,846.].

Cy KorMacbIHbIH, Cy canacblHa Gakblnay Xxypridy kesiHae 6i3 KasakctaH PecnybnuvkacbiHblH Ccy 06bek-
TinepiHiH, cy canacblH XikTeyaiH GipblHFan XyrWeciHe KovblnaTblH TananTapiblH epexernepiH 6aclubinbikka
angbik [33, 85 6., 34].

Cy cbliHamanapblH Gakbinay kesiHae KopllafaH opTaHblH pH peakumsacbiH, xannel MUHepangaHyabl,
TOKTaTbINFaH 3aTTapAbl, MeTann MoHAapbIHbIH, (TEMIP, KanbLMiA, MarHui, MapraHel,, KopFacblH, MbIpbILL, Kaa-
MURN) X8He aHMoHAapAbIH (>kannbl cynbdaTTap, kapananbiM occaTttap, xnopuarep) kypamblH 6akbinayapl
Koca anfaHga, XekerereH aca maHbi3gbl kepceTkiwTep GakbinaHabl. CblHamanapabl ipiktey HOpMaTUBTIK
TananTapApbl cakTam oTbipbIn Xy3ere acbipbingbl [35-36]. MHavkaTopnapabiH KypamMbiH 6akbinay aybi3 cyaarbl
XUMUATbIK KOMMNOHEHTTEPAi Dakblayabl koca anfaHaa, HankaToprnapabiH KypaMbliH MUHUMangbl KOHLEHTpa-
unsiga OakpinayFa apHanfFaH OekiTinreH enwey apictemernepi OomMblHWA Xy3ere acblpbingbl. 3epTTey
GapbICbiHAA TUICTi AanAiK KnacbiHAaFbl CTaHA4apTTanFaH 3epTxaHarnblk aHanMTUKanblK xabablk, COHbIH iWiHAe
doTokoNnopMMeTpnep, cnekrpooToMeTpnep, enweyiw 6iopeTkanap xxaHe pH-meTpnep nanganaHbingpl.

Ornwey HaTWXeNepiH CTaTUCTUKANbIK OHAEY FbiNbIMU YChIHbICTapAbl, CTaH4ApTTanfaH enwey afictepiH
)KOHe HOPMAaTUBTIK KyKaTTapAbl, COHbIH iliHAEe HOTUXKe 9AiCTepiH eckepe OTbIPbIN Xyprisingi. ManganaHbinfax
Heriari agictep QUcnepcusanblK, KOPPENAUUANBIK XoHe perpeccusnblk aepekrepai Tangay 6ongel. FTOCT P
8.736-2011 wvoHgaywbl cayneneHy AeHreniH xaHe uanka-xumusanblk Bakbinay kepceTkiwTepiH enwey
kesinge ombeban 6onbin Tabbinagbl XoHe OCbl enweynepaiH HaTwXKenepiH eHaey oaicTepiHiH Herisri
epexernepiH XaHe enleHeTiH WamaHbl 6aFranay kesiHge katenepgi ecenteygi 6enrinengi. CtaTucTukanbIk
eHOey HaTwkenepi OOWbIHLLIA HOTWXKE OneHeTIH WaMaHbl (Ty3eTinreH enwey HaTwkKenepiHiH opTawa
apudmMeTuKanblk MaHi) xaHe N enwey HaTwKenepiH KamTWUTbIH TOMTbIH opTalla KBagpaTTblK aybiTKyblH
Garanay TypiHOe kepceTingi. ©nwey HaTUXenepiH cTaTUCTUKanblK eHAeYyAiH, Herisri 6araapnamanslk Kypansi
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peTtiHae 2016 xbinFbl Microsoft Office Excel ctaHaapTTbl NakeTTepi, COHbIH iWiHAE AepekTepai Tangay XoHe
cTaTucTuKanblk MyMKIHAIKTEP NanganaHbingbl.

Hatuxenep meH Tankbinay. AnbiHFaH HOTWXXeNep HOpMaTUBTIK TananTapaa 6enrineHreH WwekTi pykcat
eTinreH maHdepaeH acnavabl (1 kecte). PoHAbIK MOHAAYLWLI CoyneneHyaiH opTawa KapkblHAbINbIFL 20-40
MKr3B/caF Kypagbl, Oyn 3KonoruanblK Kayinciagiktii HOpMaTWMBTIK TananTapbiHa calkec kenepdi. Kanablk
noHAayLbl cayneneHyaiH, KapkblHAbINbIK AeHreniHiH, Tapanybl Gipkenki. PykcaT eTinreH LiekTi maHaepaeH
aybiTkynap ©GonfFaH >xok, Oyn 3KoMorvaAnbIK Kayinci3gikTiH HOPMaTMBTIK TananTapbliHa CoWkec Kenegi.
VoHaayLwbl cayneneHyaiH ocbiHgan geHreni doutoueHo3gapabiH nanga 6onybiHa ic Xy3iHaoe acep eTnengi.

1 kecme — NoHpaylubl cayneneHy KapKblHAbINbIFbIHBIH MaHaepi, MK3B / cafF.

N. Bakbinay eniiey opHbl ©nwey caHbl OpTawa CTaHgapTTbl aybITKY
1 Cy Geri 10 0.22 0.04
2 YKaranay CblI3blfbl 20 0.29 0.05
3 AnHanacbkl 10 m genin 30 0.35 0.06

KabatTbik Cy cbiHamanapblH 3epTxaHanblk 6akpinay 6apbiCbiHAa cana KepceTKiluTepi MEH TOKCUKOIIO-
MSHbIH anblHFaH MBHAEPI CaHUTapPbIK-TOKCUKOMNOMMANbIK TananTapfa cankec kengi.

CyaoblH, MYHepangaHy gspexeci MeH cyaafbl MoHAapAblH caHbl GoMbIHLLIA XiKTENYIH KonaaHa oTbipbim,
Oyn cy KoMMacbIH TyLLbl CyFa XaTKbldyra 6onaabl. Ayblp MeTangapablH, OHbIH, iLliHAE KOpFacbiH MEH MbICTbIH,
kypambl LUPK weriHae 6onaabl. [epmaHraHaTTbiH, TOTbIFybl TOMEH, Byn opraHukanblk 3aTTapblH a3ablfbiH
kepceteai. KanbLumii MmeH marHmiain, katblHackl 3:1-re xakbiH. Cy obbekTinepiHaeri cy canacbiHbIH, GipblHFaw
XIKTeY XyMheciHe calikec, ocbl ernwleynepaiH HaTwkenepi 6onbiHWa Gy cy KoMMacbIH ekiHLWi cana knacbiHa
XaTkpldyra 6bonaabl. byn knacTafbl Cy TYPMBICTbIK XX8He aybl3Cy KaxeTTiniriHeH 6acka 6apnelk cy nanganaHy
TypriepiHe >xxapamabl. TYpPMbICTBIK XX8He aybl3 Cy MakcaTbiHAa NnanganaHy yLiH cyabl Ta3apTydblH kapananbiM
apicTepi kaxeT. PesepByap cynapblH Tabwufu TasapTydblH >XOfapbl OEHreri ypaH KeHilWiH KanmnbiHa
KEeNnTipreHHEH KeniH XublpMa XbINAbIK Ke3eHAe OpbiH andbl JereH KopbITbiHAbI XXacayFa bonagpl.

3epTTenreH ayMmakTap Xannbl NpoekTuBTi kamTy (KOK) bonbiHa aiTapnbiKTai epekleneHai

(3 cyperT). byn cynpanuTtopanbabl anmakTarbl eH killkeHTan (LilM-1) xxaHe xaranay 6eniriHaeri eH, yrkeH
(4n-2) éonae!.

90

80

1 2 3 4

3 cypem. — 3eptTenreH akotontapaarbl KIMA, %

Cy konmachblHa iprenec aymak ecimaikrepaiH gana TypiMeH cunattanagbl, WwanfbiHabl cakcudpaxaap
MeH KayblpcbiHAbl gananap Silaum silaem (wanfbiHObl cakcudpax, umbelliferae TykbiMaackl) xoHe
3anecckuin KayblpcbiHAbl WenTepi (3anecckun kayblpcbiHAbl WwenTepi, Gramineae TykbiMAackl).3epTTey
GapbicbiHaa GapnbiFbl 18 oTbacbiHa xaTaTbliH eciMaikTepain 49 Typi aHbikTangbl (kecte 3). AnTa KeTy Kepek,
aHbIKTanfaH Typnepaid eH ken caHbl Asteraceae, Leguminosae, Polygonaceae xaHe Gramineae (kecte 3,4).
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2 kecme — 3epTTenreH ayMakTapAa aHblkTanFaH TykbiIMaacTap TYPrepiHiH, YCbIHbINMYbI (Typriep caHbl)

OHipnepgaeri otbacbinapapblH exingiri CP-1 CP-2 CP-3 CP-4
Asteraceae/Kypdeni eyndinep + + + +
Amaranthaceae/AmapaHmmap mykbimdachbl + - - -
Leguminosae/ bypwak mykbimoach! + + + +
Boraginaceae/Alnaysikmap mykbimdacs! - - + -
Caryophyllaceae/ Kanamnbsip mykbiMoacsi - - - +
Gentianaceae/lllalikypatnap mykbimdachl - - + +
Polygonaceae/Tapakkylipbikmap mykbimoacs! + + + +
Lythraceae/Mupma mykbimdachl + + - -
Gramineae/AcmbiK mykbimOach| + + + +
Umbelliferae/Konwamsip mykbimdacsi - - + +
Salicaceae/Tandap mykbimdacsi - + - -
Brassicaceae/Opamxaribipak mykbimOachl - - - +
Ranunculaceae/Caprandakmap mykbimoacsi + - - -
Euphorbiaceae/CymmieeH myKbimdachi - - + +
Typhaceae/Kypakmap mykbimOacsi + + - -
Juncaceae/Kambicwen mykbimoach! + + - -
Asparagoideae/Acnapacycmap mykbimMoacsi - - - +
Alismataceae/Cykanamnbip myKbimOachl + - - -
3 kecme — 3epTTenreH aymakrapaa aHblkTanfaH otbacbinapabiH, ekingiri
AymakTapgarbl oTbacblnapably ekingiri CP-1 CP-2 CP-3 CP-4
Asteraceae/ Kypdeni eyndinep + + + +
Amaranthaceae/ AmapaHmmap + - - -
Leguminosae/ Bypwak mykbimdacsi + + + +
Boraginaceae/ Alinaybikmap mykbimdachl - - + -
Caryophyllaceae/ Kanamnbip mykbimdacs! - - - +
Gentianaceae/lllstikypalinap mykbimdacsbl - - + +
Polygonaceae/Tapakkylipbikmap mykbimdachl + + + +
Lythraceae/ Mupma mykbimdach! + + - -
Gramineae/ AcmbiK myKbimodacs| + + + +
Umbelliferae/ Konwamsip mykbimdacs! - - + +
Salicaceae/ Tandap mykbimdacsi - + - -
Brassicaceae/Opamxarnibipak mykbimoach! - - - +
Ranunculaceae/Caprandakmap mykbimoach! + - - -
Euphorbiaceae/ CymmizeH mykbimOachi - - + +
Typhaceae/ Kypakmap mykbimdachl + + - -
Juncaceae/ Kambicuwen mykbimoach! + + - -
Asparagoideae/Acnapagycmap mykbimoOach! - - - +
Alismataceae/ Cykanamnbip mykbimdachl + - - -
Eckepty. "+"oTbacbkl 3epTTeneTiH ayMakTblH uTOLEeHO3bliHAa 6eriHeneHreHiH 6Gingipeni," — " oTbacsl

3epTTeneTiH ayMakTblH MTOLEHO3bIHAA YCbIHbINIMaraHbIH Gingipesi.

4 kecme — Cy KoMMachbIHbIH, XafanayblHOarbl eciMaik KypaMblHbIH Xanmbl cunaTTamacsl

LleHononynauusa | OkoTon HOomuHaHTTap Typnep caHbl
o Agrostis gigantea, Alisma gramineum,
CP-1 (Cx:pp:;)n?:;:;;f;l)' anmak Chenopodium  rubrum,  Puccinellia | 14
) distans, Taraxacum officinale
CP-2 Karanay Geniri | Calamagrostis  epigeios, Tussilago 15
(Me30uTTiK anmak) farfara, Typha angustifolia
CP-3 BbeTtkenain xofapfbl Geniri | Artemisia absinthium, Calamagrostis 17
(Me3okcepouTTi anmak) epigeios, Euphorbia uralensis
Karbinma Teppaca | Calamagrostis  epigeios, Festuca
CP-4 (aHTponoreHaik e3repTinreH | valesiaca, Lathyrus tuberosus, | 24
KypFak LuanfbiH) Medicago falcata

208




AYblJ1 WAPYALWBUIbIFbI FbJIbIMOAPDI

CEJIbCKOXO3ANWCTBEHHbIE HAYKU

5 kecme — LeHononynauuanapablH TypfiepiMeH KanbinTackaH Cy KOMMACbIHbIH, >KaFanaysapblH

npoekTueTi xaby ( % ).

LleHonoynsumst | OkoTton JomMuHaHTTap Typnep caHbl
CynpanuTopanbasl  aitmak Agrostis gigantea, Alisma gramineum,

CP-1 (FMrpOCHT AlMaFbI): Chenopodium  rubrum,  Puccinellia | 14

' distans, Taraxacum officinale

CP-2 YKaranay 6eniri | Calamagrostis  epigeios, Tussilago 15
(Me30unTTiK anmak) farfara, Typha angustifolia

CP-3 beTtkenpin xorapfbl Oeniri | Artemisia absinthium, Calamagrostis 17
(Me3okcepouTTi anmak) epigeios, Euphorbia uralensis
>Kanbinma Teppaca | Calamagrostis  epigeios, Festuca

CP-4 (aHTponoreHaik e3repTinreH | valesiaca, Lathyrus tuberosus, | 24
Kypfak LuanfbiH) Medicago falcata

Eckeptne: 1) canablk MoH Typ ywiH XK[A nanbi3ablk KypamblH kepceTefni; 2) " + "TypaiH ueHononynaumnsaa
6ipnik 6onyblH Gingipeai; 3)" — " (6oc yawWbIK) ueHononynaumaga TypAaiH 6onmaysiH 6ingipeai.

AnabIHFbl XXYMbICTapabl Tangay Tay-KeH kacinopbliHaapbl 6ypblH OpHanackaH aymakrapaa uToLueHos-
JapablH Kanbintacy npouectepi 6enrini 6ip aMakTbiH, KNUMaTbIHA XOHEe KeH OpPHbIHbIH epekLlienikTepiHe
GannaHbICTbl eKeHiH kepceTeqi. bi3giH 3epTTeyimizge payeB KeHiliHiH bifiFanMeH, binFangbifbiKNeH XaHe
ayblH-LWaWbIHMEH KamMTaMachbi3 eTinyi eciMAiK >XaMbIfFbICbIHbIH KanbinTacybliHa Kornannbel. WoHgayuwibl
coeyneneHy oHbIH OaFanay pykcaT eTinreH LWeKTi MeHAepAeH aybITKynapabl aHblKTaraH xok. byn akonorus-
NblK Kayinci3aikTiH HopMaTUBTIK TananTapbiHa covikec kenegi [37, 8 6.]. loHgaywbl cayneneHyaiH 6yn aeHreni
duToueHo3aapabiH Nnanga 6onybiHa ic Xy3iHae acep eTnengi.

Cy KorMachl CybIHbIH, XXOFapblda KepCeTiNireH KepceTKiluTepiH baranay HaTuXKenepi cy KOMMachbIHbIH, CYy
canachbliHbIH, BipblHFal XiKTey XyneciHe CaNKeC ekiHLLi cana KracblHa XaTaTblHAbIFbIH KepceTei. byn knactarbl
Cy LWapyalwbinblk-aybl3 Cy MakcaTTapblHaH 6acka Oapnblk Cy nawganaHy caHaTTapblHa >Kapamibl.
LWapyalbinbik-aybl3 Cy MakcaTbliHAa naviganaHy yLiH cyAbl TasapTyablH KapananbiMm aaictepi kaxet [38, 188
6.]. Cy KOMMaCbIHbIH CyblH TabuFn TazapTyAblH XKOFapbl AEHrei ypaH KeHilliH KannbiHa KenTipreHHeH keniH 20
XbIn iWwiHge navga 6ongbl AereH KopbiTbiHAbI XacayFa 6onagbl. 3epTTey HaTwxenepi 6onbiHWa 6i3 binFan-
OaHObIpy pexumi GoMbiHWA 6CiMAiK XaMbINFbICbIHbIH, TYPHiK KypamblH XaHe MPOEKTMBTI KaMTy O9pexeciH
capanaygpl ycbiHaMbI3. [MrpodunTTik aimakTa (Cy KomMachbIiHbIH KeOyiHeH nanga 6onFaH cynpanutopans) (LiM-
1) 14 Typi aTan eTinreH, onapAblH kenwiniri Agrostis gigantea, Alisma gramineum, Puccinellia distans, Lythrum
salicaria, Juncus nastanthus cusKTbl epekwe Typnep. Tylibl Cy KenaepiHiH xafanay Cbi3blfbl YRiHOINEPAiH,
Xafanay cbi3blfblHbIH ©cyiHe kaparaHaa. Ananga myHaa Chenopodium rubrum, Taraxacum officinale xeHe
Tussilago farfara cusakTbl pyaepangbl Typnep e atan etinefi. NpoektusTi kamTy 25% kypanabl. KentereH
TyLLbl Cy 06BbekTinepiHe TaH xaHe .C. TapaH 6yn kaybIMOAaCTbIKTbI «>KanblnimMarnbl achemepeTymy gen atangbl.

MesodpuT anmareiHgarbl (LIMN-2) cy anabbiHbIH YCTiHAE TOMbIPAKTBIH XakChl binFangpifbiFbiMeH 6anna-
HbICTbl MakcMManabl npoekTuBTi xabbiH (80%) 6GenrineHreH. Waptceia goMuHaHTTap yw Typ 6onbin
Tabbinagbl: Calamagrostis epigeios, Tussilago Farfara xaHe Typha laxmannii, onapgbiH, NPOEKTUBTI abbIHbl
80%, an XKI'A (kannbl ryngeHy anmarbl) — 70% kypangbl Typha L TykbIMAacbiHbIH TypriepiH Taby >xafanay
anmarblHa TaH, bipak ConTycTik KazakctaHga 6yn Typ cupek kesgecegi [39, 182 6.]. LenTiH, Heri3i kemKbinabIK
y3blH TaMblpnbl eciMaiktep Oonbin Tabbinagbl, Oyn yhiHAOINepaiH ecin kene »aTkaH TOMTbIK-Konarblk
KayblMOaCTbIfblHA TOH.

BaypangplH xofapfbl XafblHOa Me3okcepoduTTi yuacke (LUIM-3) Calamagrostis epigeios yctemaik eTeTiH
KaybIMOACTbIKTbl Kypanabl, NpoekTuBTi xabbiHbl 30% 6onaTtbiH MaHbI3abl AakTapabl Kypandbl. CoHaamn-ak,
Artemisia absinthium, Centaurea scabiosa, Cichorium intybus, Taraxacum officinale xaHe lappula microcarpa
CUSIKTbI apamMLuenTepaiH kentereH Typnepi 6ap. OpTanslk xeHe ConTycTik KazakCcTaHHbIH KypfFak LlanfbiHaa-
pblHa ToH Astragalus enobrychis, Lathyrus pratensis, Medicago falcata, Vicia tenuifolia cusikTel kypgeni
anddy3nanbIk KaybiIMOacTblKka TOH CUPEK Ke3geceTiH Typrep bap.

BypbIHFbl WLIMTE3EK AanacbiHblH OPHbIHAA aHTPOMOreHAiK TypreHAaipinreH kypfak wanfbiH (LIM-4)
naviga 6ongpl. AnTa KkeTy kepek, Festuca valesiaca (10%) xeHe gana wentepi Lathyrus tuberosus, Medicago
falcata, Oxytropis pilosa, Astragalus sulcatus xeHe KasakCTaHHbIH Aana >xeHe opMaHAbl-4ana anmarbiHbIH,
WwanfbiHabl AananapblHa TeH 6Gacka TypnepmeH ycbiHbinFaH. CoHpan-ak, Artemisia absinthium, Centaurea
scabiosa, Taraxacum officinale, Erigeron acris xaHe T. 6. CUSKTbI KeNTereH pyaepangsl Typnep 6ap.

KenTtereH Typnep Tek 6ip LeHononynsuMaaa aHelktanagbl, an Taraxacum officinale, Tussilago Farfara,
Lathyrus pratensis xeHe Calamagrostis epigeios Typnepi 6ipgeH yw LeHononynAumMsiaa YCbIHbINFAH.
Calamagrostis epigeios (bytansl wen) GipaeH yw ueHononynsumaga 6aceim 6ongel (LM 2-3).

AnblHFaH HaTwXenepai TyciHAipe oTbipbin, 6i3 3epTTeneTiH Cy KOMMACLIHbLIH Xafanaybl TyTacTau
anfaHga ecimAikTepaiH KOHbICTaHybl MEH AaMybl YLiH Konannbel akoton 6onbin Tabbinagbl 4ereH KopbITbiH-
OblFa kenpgik, an OavkanfaH 3aHOblblK ypaH KeHIWTepiHiH aymafblHOa OpHanackaH XeHe paguaunsinbik
(POHHbIH TOMEH AeHrennepiHae Tabusn binFanablH 8CepiHEH (>kayblH-LUALLLIH XXaHE T. 6.) Cy KenemiH KypanTbiH
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Cy KoMMarnapbIHbIH Xafanay aymMakTapbiHbIH ke6etiHiH eH biIKTuMan TypiH kepceTe anagpbl. Cy KOMMacbIHbIH,
XaranaynapblHblH, 6Cin KeTy NpouecTepiH 3epTTey Kyprak >xafanay 6onbiHOa NMOHEpP KayblMAACTbIfbIHbIH
(kanbinma acbeMepeTyM), Ken xaracblHAarbl TONTbIK-KONarnbIK KaybIMAACTbIKTbIH, AU dY3UANbIK NpoLecTepai
KaMTUTbIH KNaccuKanblk CUHreHe3 cxemMacblHa cevikec kenefi. G6aypangarbl KaybiMOACTbIK XoHe Aana
ariMarblHa ToH eCiMAIKTEPAIH KaTbICYbIMEH >XalbinMa Teppacafafbl aHTPOMNOreHAIK e3repreH Kyprak LWanfbiH.

KopbITbIHABI. 3epTTeneTiH cy anabiHbl — TAbUFK LIbIKKAH XaybIH-LUaLLbIHHbBIH, (XaHObIp, kKap) acepiHeH
XKOHe Xep acTbl CynapblHbIH, KannblHa KeNTipinreH eHepKacinTik KanablKTapablH, YWiHAiNepiHiH 6eTiHe XoHe
pe3epByapfa iprenec bypbiHfbl [paYyeB keH OpHbIHbIH YpaH KeHiliHiH TeXHoreHaik obbekTinepiHe TerinyiHeH
nanga 6onfaH arbiHOapablH Taburn pesepByapbl. OCbl XXYMbICTbIH HOTWXENEepi KepCeTKeHAEN, YpaH KeHiLli
KOHCepBauusiNnaHfaHHaH KeliH OHblH aymarblHAa aiMakka ToH chmToueHo3gap namga Gonybl MyMKiH, Oyn
aBTOXTOHAbI dhriopaHbl ypaH KeHiliH putopemMeanaumsanay xxeHe pekynbTuBauusaniay xeHiHgeri ic-wapanap-
Abl )Xocnapnay YuiH nepcnekTuBarnbl TYpriepAin ke3i peTiHae kapacTbipyFa MyMKiHAiK Oepeai.

Kapxbinanabipy. BR24992785 FbinbiMu-TeXHONOMMANbIK OpTanbikTbl Kypy apkeinbl  KoctaHan
06bICBIHBIH arpOBHEPKACINTIK KELLEHiHIH TypakTbl AaMyblH KamTamachi3 eTy 6oMbIHLWa KeweHai 3epTTeynepai
YMbIMOACTbIPY XHE XYprisy.
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MPHTM 03.20.00
YIK 94 (574)
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O OEATENIbHOCTU OCOBOW KOMUCCUU MO PA3PABOTKE NPOEKTA CTENHOIO MONIOXEHUA

CynatimaHos XK.M.* — kaHdudam cpunocopckux Hayk, doueHm kaghedpbl peauoHosedeHus, Owckuli
2ocydapcmeeHHbIl yHusepcumem, 2. Owl, Keipebisckas Pecriybriuka.

GBumondaHosa A.A.* — PhD, cmapwul npenodasamernb Kaghedpbl HOB0OU U Hoseliwel ucmopuu
KasaxcmaHna um. Akaldemuka T. Cadbikosa, Kasaxckuli HauuoHarnbHbIlU nedazoeudeckull yHUsepcumem
umeHu Abasi, e. Anmamel, Pecriybnuka Kazaxcmar.

Cmambsi nocesiwieHa pempocriekmusHol uHghopmauuu, codepxaulelicss 8 apxusHoMm Oene Ne 39
gorda Ne 1291 Pocculickoeo [ocydapcmeeHHozo Mcmopuuyeckozo Apxusea (2.CaHkm-llemepbype) “O6
obpasosaHuu Komuccuu 0nsi cocmaesneHusi npoekma [lonoxeHuss o cmenHbix obnacmsax”. B dene
npedcmaeneHbl OOKyMeHmbl o hopmuposaHuto daHHOU Komuccuu. B cmambe ripugodsimess ocobeHHocmu
8 Oernie npusnedeHuss npedcmasumernel pasfuydHbix eedomcme O5id ydyacmusi 8 paspabomke rpoekma
r1o710XXKeHUs1, 0Cobyr0 POSb 3aHUMasiu MUHUCMpP 8HympeHHuUx den u e2o 3amecmumeniu (mosapuwiu) B.
lneee, N. [lypHoeo, []. Tonnicmol. Ha ocHoge apxueHbix OOKYMEHMO8, yCmaHOoB8/IEHO O 808/1eHeHuUU 8 pabomy
Komuccuu model 3HaWUX Uu 3HaKOMbIX C PE2UOHOM, C riofioxxeHuem deni 8 cmerHbix obnacmsx, ful,
Komopble Mo CryXebHoMYy c8oeMy MosoxeHuUr bbiriu 651U3KO 3HaKOMbI C MOPSIOKOM yrpassieHusi 8 CMernHbIX
obnacmsx u ¢ 6bImMoM my3eMHO20 HacerneHus. B pesynbmame desmenbHocmu ocobol komuccuu b6biio
npuHamo CmernHoe nosoxeHue. Pocculickumu YUHOBHUKaMU 6kl npuHsam OOKyMeHm, Komopbilt pacwiupur
U ycunun KorfoHuanbHyr admuHucmpauyuro e Kasaxcmade. [esamenbHocmb Ocobol Komuccuu o
paspabomke npoekma CmenHozo [lonoxeHusi Ona KaszaxcmaHa cmana 8axHbIM amaroM 8 ucmopuu
peauoHa. OHa ompa3surna CroXxHbil rpoyecc e3aumodelicmeusi Mexdy UMNEpPCcKol ernacmbio U MECMHbIM
HacesneHueM, a eé pe3yribmameil oKka3anu pyHOamMeHmasibHoe eusiHue Ha adMuUuHUCmMpamueHoe, rpasosoe
U couuarnbHO-3KOHoMuYeckoe passumue KasaxcmaHa e koHue XIX — Hauvame XX eeka. VccrnedosaHue
8bIMO/THEHO Ha OCHOBE CreyuUKU COBPEMEHHO20 nodxoda usydyeHuUs rnonumuku Pocculickold umnepuu Ha
OKpauHax “Hoeol umnepckol ucmopuu’.

Knroyeenie crnoea: ocobasi komuccusi, CmenHoe [llonoxeHue, Pocculickass umnepus, aBMuHuUcmpa-
mueHoe yrpasreHue, cmeriHble obracmu.

OATIA EPEXECIHIH )KOBACDIH 93IPIEY XOHIHAEN EPEKIUE KOMUCCUAHDBIH KbISMETI TYPAIbI

CynatimaHos XK.M.* — cpunocopus sbinbiMOapbiHbiH KaHOUOamebl, almakmaHy KagedpachiHbiH
doueHmi, OLL memnekemmik yHueepcumemi, Ow K., Kbiprbi3 Pecriybnukaceil.

GumondaHosa A.A.* — PhD, akademuk T. Cadbikoe ambiHOarbl Ka3zaKkcmaHHbIH XaHa XeHe Kasipei 3a-
MmaHOarbl KasakcmaH mapuxbl kaghedpacbiHbIH ara OKbimywibichbl, Aball ambiHOarbl Ka3ak yimmbik nedazo-
2uKarblK yHusepcumemi, Animamel K., KasakcmaH Pecriybrukachi.

Makana Pecel memnekemmik mapuxu myparambiHbiH (CaHkm-lTemepbype K.) Ne 1291 KopbiHbiH Ne
39 Myparam iciHOeai "[Jana obnbicmapbl myparibl epexXeHiH xobacbiH Xacay ywiH KoMuccusi Kypy myparbi"
pempocriekmuemi aknapamka apHasFaH. Icme ocbl KOMUCCUSIHbI Karbinmacmbipy 6oUblHWa Kyxkammap
YCbiHbiiFaH. Makanada epexe xobacbklH a3iprieyee Kambicy yWiH apmypri eedomcmeonapObiH eKindepiH
mapmy iCiHIH epeKwenikmepi KenmipinzeH, iwkKi icmep MuHUCMPi XoHe OHbIH OpblHbacapnapebl
(xondacmapsi) B.lMNneee, N. [lypHoeo, [1. Toncmol epekwe pen amkapObi. Myparammabik Ky>kammapObiH He-
2i3iH0e Oana obrnbicmapbiHdarbl icmepOdiH xal-KylimeH atiMakmei binemid adamdapdsbi, Kbiamemmik xardalibl
bolibiHwa Oana obsibicmapbkiHOarbl backapy mapmibiMeH XoHe XKepainikmi XanbiKmbiH MyPMbICLIMEH )XaKbIH
maHbic alamOapdbl KOMUCCUSI XYMbICbIHA mapmy myparsbl aHbikmandbl. Epekwe Komuccusi Kbi3MemiHiH
HamuxxeciHOe darna epexeci KabbldaHObl. Pecelnik weHeyHikmep KazakcmaHOarbl omapuibliiOblK oKiMUWIriK-
mi keHelmin, KywelmkeH Ky>Xammbl Kabbindadbl. KasakcmaH ywiH Oana xardalblHbIH xobackiH a3iprey
JKOHIHOeai epeKwe KOMUCCUSIHbIH Kbi3Memi 6Hip mapuxbiHOarbl MaHbI30bl ke3eH 60510kl On umMnepusnbiK
bunik rneH xepeinikmi xanbiK apacbiHOarbl 63apa iC-KUMbIObIH KypOesni npoueciH kepcemmi, an OHbIH Homu-
xenepi XIX racbipdbiH asrbl MmeH XX racblpdbiH 6acbiHOarbl KazaKkCcmaHHbIH OKIMWIIK, KYKbIKMbIK XoHe
aneymemmik — 3KOHOMUKarblK 0amybiHa mybeeelni acep emmi. S3epmmey "KaHa umrnepusisbiK mapuxmsiy"
wemiHdeai Peceli umnepusicbiHbIH casicambiH 3epmmey0iH 3amMaHayu maciriHiH epeKkwernigiHe Hezai30ernaeH.

TyiiiHdi ce30ep: apHalibi komuccus, Oana xardalibl, Pecell umnepusicbl, akiMwinik 6ackapy, dana
obribicmapeil.
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AN OVERVIEW OF THE ACTIVITIES OF THE SPECIAL COMMISSION
ON THE DEVELOPMENT OF THE DRAFT STEPPE REGULATIONS

Sulaimanov Zh.M.* — Candidate of Philosophical Sciences, Associate Professor of the Department of
regional studies, Osh State University, Osh, Kyrgyz Republic.

Bimoldanova A.A.* — PhD, Senior Lecturer of the Department of modern and contemporary history of
Kazakhstan named after academician T.Sadykov, Abai Kazakh National Pedagogical University, Almaty,
Republic of Kazakhstan.

The article is devoted to retrospective information contained in archival file Ne 39 of fund Ne 1291 of the
Russian State Historical Archive (St. Petersburg) «On the formation of the Commission for drawing up the draft
steppe regions regulations». The file contains documents on the formation of this commission.

The article describes the features of attracting representatives of various departments to participate in
the development of the draft requlation; a special role was played by the Minister of Internal Affairs and his
deputies (comrades) V. Pleve, I. Durnovo, D. Tolstoy.

Archival documents indicate that individuals with direct knowledge of the region and its conditions—those
who were either personally acquainted with the steppe territories or professionally engaged with the
administrative structure and everyday life of the local population—were involved in the work of the commission.
As a result of the commission's activities, the Steppe Regulations were formulated and subsequently adopted.

Russian officials adopted a document that expanded and strengthened the colonial administration in
Kazakhstan. The work of the Special Commission on the development of the Steppe Regulations for
Kazakhstan became an important stage in the history of the region. It reflected the complex process of
interaction between the imperial authorities and the local population, and its results had a fundamental impact
on the administrative, legal and socio-economic development of Kazakhstan in the late 19th — early 20th
centuries. The study was carried out based on the specifics of the modern approach to studying the politics of
the Russian Empire on the outskirts of the “new imperial history”.

Key words: special commission, Steppe Regulations, Russian Empire, administrative management,
steppe regions.

BBegeHue. CTenHble obnactu npeactaBnsinM cobor ocobyto TeppuTopuio Poccumnckon mmnepuu,
HaxogsLLYyHCS B CTaTyCce NpUrpaHMYHOM OKpaunHbl M 06nagatoLyo agMUHUCTPATUBHO-NPABOBOM U COLMOKY b~
TYpHOW cneundmkon. AOMUHUCTPATMBHbIE pedopMbl BTOPOKM MonoBuHbl XIX B. GbiMM HanpaBneHbl Ha
nocrniegoBaTefibHOe BKMOYEHWE AAHHOW TEPPUTOPUM B COCTaB MMMEPCKOro NMpOCTPaHCTBA, U3MEHEHNE ee
craTtyca, ynpaBreH4YeCKUX MHCTUTYTOB M MPUHUMMOB Cyda M Cyoonpou3BOACTBa. Ha TeppuTopumn CTemnHbIX
obnacten pgencrsoBano BpemeHHoe lNMonoxeHve 1868 r. JaHHbIA JOKYMEHT Obinl NOArOTOBMNEH B TeUeHUe
OByX neT cneumanoHon Kuprusckom CTEnHOW KOMWCCUEN, OPraHUM30BaHHOW MO WHWULMATMBE BOEHHOrO
MUHUCTPa U MUHUCTPa BHYTPEHHUX Aen B utoHe 1865 roaa.

Uepes 20 neT cutyauus M3MEHUNach, B XXM3HM Ka3axCKOro obLiecTBa NpOU3OLUNN CYLLECTBEHHbIE
counanbHO-3KOHOMUYECKME W3MEHEHMUS: PacnpOCTPaHEHNE TOBAPHO-AEHEXHbIX OTHOLIEHWI, pasBUTUE
AobbiBatoLLLEN MPOMbILLSIEHHOCTU, CTPOUTENBCTBO XENe3HbIX JOPOr, AanbHenllee paccnoeHne obwecTtea 1
NosiBIieHNe HOBbIX coLMarnbHbIX rpynn. B cBsS3M ¢ HaMeTMBLUMMUKCA TeppUTopUanbHbIMU N3meHeHnsimm B 80-x
rogax XIX Beka reHepan-nenTteHaHT .A. KonnakoBckui obpatuncs ¢ 3akoHogaTenbHOW MHULMATUBOW O
nepecmoTpe NOJIOXKEHUS NO yNpaBrieHNo kKasdaxckum kpaem. B mapTte 1883 r. oH usgan npukas no CtenHomy
reHeparn-ryoepHaTopcTBy 3a Ne 24, B kKOTOpOM ObINo cka3aHo: «[pusHaBas HacTOATENbHO HEOOXOAMMbIM,
NPUCTYNUTb K MEepecmMoTpy AEWCTBYIOLMX BO BBEPEHHOM MHE reHepan-rybepHaTopcTBe ABYX MPOEKTOB
nonoxeHusi 06 ynpaeneHun B cTenHblx obnactax — otgensHoro ansa CemmpedeHckon o6nact n OTAENbHOro
nnsa CemunanaTtuHcKon U AKMONUHCKOM obnacten — n kK COCTaBMEHUIO 04HOro obLiero oobeanHNTENBHOIO
NOMnoXeHnst Ang BCex Tpex obnacTten, A ydpexgar Ars cero ocobyr KoOMUCCUo Noa npeacenaTenbCTBOM
BuUe-rybepHaTtopa AKMONUHCKON o6nactu, OencTBMTENbHOro CTaTtCckoro coseTHuka KypbaHosckoro, u3
yneHoB oT obnacten...» [1, n. 1, 06. 1]. Mpu cocTaBNeHMM NPoeKTa NONIOXEHNS KOMUCCUS! PYKOBOACTBOBANach
0o6LWMMM  y3aKOHEHMSIMKU, KOTOpble AeNcTBOBanuM Ha Tepputopum Poccunckorn umnepun. 3ToT hakT
CBUOETENLCTBYET O TOM, YTO B LIENIOM HOBbIV 3aKOH JOJIKEH Bbln COOTBETCTBOBATL 06LLEN MMMNEPCKO 3adadve
— MOJIHOCTbIO NOAYMHUTE KazaxcTaH poccunckon cucteme yrnpaBreHus U cyaonpon3BoacTBa.

C koHua 1984 r. Hayana paboTy koMuccKsa Anst CoOCTaBrneHns npoekTa MonoxeHnst 0 CTeMHbIX 0b6nacTsix
nof pykoBoacTBOM ceHatopa [nese. Llenb AaHHOW cTaTby paccMoTpeThb, Kak NPOMCXoamno (opMmnpoBaHmne
NMepcoHaribHOro CoCTaBa YIIEHOB [AaHHOM KOMMUCCMM, 4Yem Obin obycrnoBreH BbIOOp M KakoBO Obino
NpPeACcTaBMTENLCTBO AAHHOIO opraHa.

Llenb Hawero vccnegoBaHuns npoaHanuanpoBaTh Npouecc popMmnpoBanua n gesarensHocTn Ocobon
KOMUCCUM MO COCTaBIeHNt0 npoekta CTENHOro NnosoXeHusi, BbIABUTb MEXaHU3Mbl NMPUBIEYEHNsT MPeaCcTaBu-
Tenemn pasnnyHbIX BE4OMCTB K pa3paboTke AOKYMEHTa, a Takke OLEeHUTb 3HadeHne CTENHOro NonoXeHus s
aAMWHUCTPATMBHOIO YCTPOMCTBA M KOJNTOHMANbHOW MONUTUKM POCCUMICKOM MMNepun B CTenHbIX obnacTsx,
npexnae Bcero B KasaxcrtaHe. 3agaun: paccMoTpeTb cocTaB U cTpykTypy Ocoboi komnccum, co3gaHHom ans
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pa3paboTku npoekta CTEMNHOro MOJIOXKEHUS; BbIsIBUTb OCOOEHHOCTM OTOOpa YNEHOB KOMUCCUW; OXapakTe-
pn3oBaTh nNpouecc BoipaboTkn CTENHOro NONOXEHWS KaK MPOSIBIEHNE NOMUTUKMA KOMOHUAbHOIO ynpaBneHus
Poccunckon nmnepumn B OTHOLLEHUKN Ka3axXCKUX 3eMerb.

MaTtepuanbl U Metoabl. CneundurKon COBPEMEHHOrO Moaxoda W3ydeHust nonuTukm Poccuiickon
UMMNEPUN Ha OKpamHax SBMNAETCA MCNONb3oBaHWE B KayecTBe ObOLLEMETOO0MNOrMYEeCcKoro Noaxoaa MnoHsaTue
«HOBas UCTOPUS UMMEPUNY», MpeanonararLLero PEKOHCTPYKLUIO CITIOXHOW TKaHW B3anMoOenCTBUS MMMEPCKNX
BNnacTen u MeCTHbIX COobLECTB BO BCEM ee MHOroobpasuun. B aTol cBA3n 3akOHOMEPHO MOsIBNeHNE 00LWmX
paboT, NOCBALLEHHbIX MOMUTUKE POCCUNCKOrO CaMOAEpXaBUs B OTHOLLEHMM HaLMOHanbHbIX OKpauH. VX otnu-
YMTENbHLIM CBOMCTBOM SABMSIETCA MOMbITKA AaTb aHanu3 CUCTEM YMpaBfeHus, UX UHCTUTYTOB, MeXaHu3ma
B3aUMOEWNCTBUS LIEHTPamnbHbIX MU MECTHbIX OpPraHoB BMAacTu C y4eTOM Tpaauuui, ocobeHHocTen obpasa
XW3HWU OTAENbHbIX HAPOJ0B.

MaTepvanamm Ansi BbINOSIHEHMS WUCCREeOOBaHUSA MOCMAYXWNW apXvMBHblE [OaHHble, MNpexae BCEero
NCTOYHUKKM apxuBHoro gena Ne 39 cdoHaa Ne 1291 Poccuiickoro NocygapctBeHHOro Victopmnyeckoro Apxmea
(r.CaHkT-lMeTepbypr) “O6 obpasoBaHum Komuccum gna cocTaBneHusi npoekta [MonoxeHust o CTenHbIX
obnactsix [2].

O6cyxaeHue. Bonpocel ynpaeneHus n pehopMmnpoBaHus Kazaxckon CTeNU ctanun NnpegMeTom mccre-
O0BaHUS OTEYECTBEHHBIX M 3apybexHbIX nctopmkoB. OTeyecTBeHHas uctopmorpadgpusa XXI Beka no nHTepe-
cytowen Hac npobnematuke npeacrtasneHa nccnegosanuamu I.C. CyntaHranveson [3, 4], T.T. Janaesown [5,
6], I b. N3bacaposow [7], C.K. Yaoep6aeson [8], A XK. KanpananuHon [9], K. Kanuesow [10] I.C. CynTaHra-
nueBa paccMoTpena hopMmnpoBaHmne Kazaxckoro YUHOBHMYECTBA Y OCHOBHbIE HAaMNPaBeHUs UX AeATENBHOCTH
Ha maTtepuanax OpeHbyprckoro BegomctBa [3]. UcTouHmkoBegyeckmin aHanua no pabore A. BacunbeBa
npoeegeH A. Abcagplk, 3. KabynbauHoBbiM, XK. ApTbikGaeBbiM [11]. AOMUHUCTpATMBHBIE PedOpPMbI, UX
pa3paboTka un addekTnBHOCTb U3yyeHsl I. OTenoson [12].

Ecnu roBopute 0 coBpeMeHHbIX paboTax Mo KOnoHWarnbHOW nonuTuke Poccuickon umnepun B
Kasaxckoin ctenu, TO paclumpunach kak TemaTvka Hay4YHbIX UCCNEAOBaHUN, Tak N NMpUMEHsieMble UCCenoBa-
Tensmm metogbl. A.KO. BbIKOB paccmartpuBasi TpaHCOpMauuilo Kal3axCKoro TpaguumMoHHOro obliecTsa
3aTparnBaeT He TOMbKO MONMMTUYECKNE U AKOHOMUYECKNE U3MEHEHUS, HO U TpaHcOopMaLmnio TPaaMLUOHHOIO
mMeHTanuteta kasaxos [13, 14]. O JlbiceHko nccnegosana npouecca popMMpoOBaHNS U 3BOMOLUKN NPaKTUK
B3aMMOAENCTBUS OpPraHoOB BMAacTu C couManbHbIMW rpynnamMy M ob6beanHEeHUsMU LeHTpanbHOa3naTCKoM
okpawuHbl Poccuiickoi umnepun — CtenHoro kpas — B nepmog XIX — Hadana XX BB. [15]. BonblwmHCTBO e
aBTOPOB paccmaTpmBasl POCCUUCKME agMUHUCTpaTMBHbIE pedopmbl B Kasaxckon ctenu XIX BB., cocpe-
OOTOYUINOCh Ha aHanm3e KOHKPETHbIX MPaBOBbIX aKTOB (BKMYasi MPOEKTbI) U apXMBHbBIX OOKYMEHTOB. JTO
pa6otbl [J. B. Bacunbesa.[16], 1. CapTtopu u I1. WWabnen u gp. [17].

PesynbTathbl. Kak cBUOETENLCTBYIOT apXmBHble AOKYMeHThl 29 nekabps 1884 roga 6bino HayaTo geno
06 obpasoBaHun Kommnccun ansa coctaBneHus npoekta NonoxeHns o ctenHbix obnacTsax noa pykoBoacTBOM
ceHaTopa B. lNnese. Ewe B cepeanHe gekabpsa CtenHblM reHepan-rybepHatopom . Konnakosckum 6bin
HanpasneH NPoeKT nonoxeHusa o6 ynpaBneHun obnactax BpemMeHHoro kpas B MuHuctepctso BHyTpeHHMX
aen. MuHuctp rpad Omutpun AHgpeesud Toncton dhopmmpoBan kommccuio. B coctaB gaHHOW Komuccum
OOIMKHbI ObINM BOWTU MIOAN 3HAKOLME UIN 3HAKOMbIE C PETMOHOM, C NOJSIOXKEHUEM Aen B CTenHbIX obnacTsix
«NnuL, KOTOPbIE MO CrY)XeOHOMY CBOEMY MOJIOXKEHMIO MOTYT ObITb OMM3KO 3HAKOMbI C MOPAAKOM YNpaBieHus B
CTenHbIX obnacTax u ¢ ObITOM Ty3eMHOro Hacenenusa» [2, J1.5].

12 anpensa 1885 r. U. lypHoBo HanpaBnseT pag nucem B MMHuUcTepcTBo MocyaapCTBEHHbLIX MMYLLECTB
Ha uma M. OctpoBckoro 3a Ne 66, B MuHuctepctBo ®uHaHcoB 3a Ne67, MuHuctepcTBo tocTuumm Ne64,
MHocTpaHHbix [en Ne68, NocyanapctBeHHoro koHTponsi Ne65, BoeHHoe MuHucTtepctBo Ne63 ¢ npocbbow
pekoMeHaoBaTb NpeacTaBuTenen ana pabotbl B KOMUCCUM.

Mcxoga n3 atoro B paboTy KOMUCCUMM Obinv pEKOMEHAOBAHbI U BKIKOYEHbI PSS YMHOBHUKOB. Tak,
Hanpumep, no xogatanctBy CTenHOro reHepan-rybepHatopa Obin BKMAOYEH TUTYNSPHbIA COBETHUK [
MopaswuHoB. YyacTtune . MopaBmHOBa B 06CyXaeHUN NpoekTa, No ero MHeHuo, ByaeT He TONbKo BeCbMa
nonesHbIM, B BUAY OT/IMYHOIO 3HAKOMCTBA €ro ¢ ObITOM 1 Hy)XOaMn HaceneHus BpEMEHHOTO Kpas, HO Aaxe
HeobOXOo4MMbIM B CIydae ecn KOMWUCCUKM, NMPW pPacCMOTPEHMU MpoekTa, NMOHaZobATCs pasnuMyHOro poja
pasbsACHEHUS U CNPaBKW.

B koMnNnekToBaHUM KOMUCCUM NMPUHUMAN y4acTue ToBapuLLy, MUHUCTPa BHYTPeHHWX aen W.H. ypHoBo,
BrnocneacTsuu 3ameHusLlumi [l. Toncroro.

Tarke B cocTaB BoLM OT MuHncTepcTBa (oMHAHCOB TaviHbIv coBeTHUK [. Kobeko, oT MocyaapcTeeH-
HOrO KOHTPONs AEWCTBUTENbHbIN CTaTCKMMA COBETHUK XMbIpoB, OT MuHuctepctBa [0ocygapCTBEHHbIX
nmywects gupektop OenaptamenTta O6wmnx Oen, TanHbii CoBeTHMK B. Tpuporos. NpeactaBntenscTBo Obino
OT pPasfuyHbIX MUHUCTEPCTB W BeAOMCTB, OoT MuHuctepctBa WMHocTpaHHbIX [en, aenonpoussogutens V
knacca Asuatckoro [enaptameHTta [encteutenvHbin Ctatckun CoBeTHUK — H. Jlucosckmin. OT BOEHHOro
BeAOMCTBa pekoMeHaoBaHbl 'eHepan-Mawiop J1. CoboneB, kak GrM3KO 3HAKOMbIA CO CpefHeasnaTCKMMm
AenaMmu no npexHem csoen cnyxbbl M kak 0cobOro npeacTaBUTEns OT Ka3aubWX BOWCK — YpanbCKOro
Kasaubero Bovicka eHepan-Manopa A. MapTtbiHoBa. Ha3HayeHue nocnegHero BbI3BaHO ObIfIO rMaBHBIM
06pa3oM Tem coobpaKeHMeM, YTO BO BCEX BblLLENEPEYMCIIEHHbIX 0ONacTsX Kasdaku COCTaBMAIT 3HAYUMbIN
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MPOLIEHT HAacenNeHusi, HAaXoaAaTCA B OAHOW U TOM e 06r1acTHOM 1 ye3aAHOM agMUHUCTPaLUK UIN XXe HaceneHne
conpegernbHbIX C 3TMMKM obnacTaMuM COMpuKacarTCd C MOCAeAHUMU CBOUMU YroabsiMu. Takke MWHUCTP
reHepan-agbtotaHT 1. BaHOBCKMIA nocunTan nofnesHbIM NPUCYTCTBME NONKOBHUKA LLlepbakoBa, cCoCTosABLUENO
npu MaBHOM YnpaBneHun Kasadbunx BoWck genytaTtom oT Cubmpckoro n CemMmpedeHCcKoro kasaybmx BOWCK.
UneHom oT MuHuctepctea HOctnuum B coctaB ocobon Komuccnum ansa BolpaboTkn npoekta ogHoro obuiero
nonoxeHusi 06 ynpaeneHuun ¢ AkmonuHckon, CemmnanatuHckon, CemmupeyeHckon, Ypanbsckon n Typranckom
obnactam npu MuHuctepctee BHyTpeHHux [en, nog npeacenatenscteom CeHaTtopa TanHoro CoBeTHuka B.
MneBe, HasHaumMnm YnHoBHUKaA ocobbix nopy4veHun |l knacca npu OenaptameHte MuHuctepctsa Koctuuui
HapeopHoro CoBeTtHuka W. LLernosuToga.

CoctaB onpegensancsa MNpoAOIHKUTENbHbLIM Mepuod, BMIOTb A0 Hayana paboTbl komuccuu. Tak,
Hanpumep, 30 ceHTAbps 1885 r. Ynpaensawowmn MuHuctepcteom BHyTpeHHux Oden, Ctapwwun Cekpetapb U.
OdypHoBO oOpallaeTcsa K BoeHHOMy rybepHatopy Ypanbckon obrnactu H. LUunoBy, Haxoasi nonesHbiMu
npueneyb B cocTaB aTon Kommccum nuu, KoTopble MO Cry>xeBHOMY CBOEMY MOSOXKEHMIO MOTyT ObiTb 6nM3Ko
3HAKOMbIMW C NMOPSAAKOM YNpaBfeHUsi B CTEMHbIX 00NacTaxX 1 ¢ 6bITOM Ty3eMHOro HaceneHus. «- NMeto 4YecTb
nokopHenwe npocuTb Bawe [NpeBocxogMTenbCcTBO cAenatb pacrnopsikeHune o komaHaupoBaHum B C.
MeTepbypr, Ana yyactus B 3aHATMAX ynomsiHyTon Komuccuun, Buue-l'y6epHaTopa Ypanbckon obnactu u
Mpencenatens mecTtHoro obnactHoro npasneHus MNonkosBHuMka Kupeesa, ecnu kK cemy He BCTpeTuTcd ¢ Bawen
CTOPOHbI NpenaTcTBuny [2, 11.27].

OpHako, oKOHYaTenbHbIN cocTaB chOpMUPOBaTL ObINO CMOXHO, U OH MEPUOAUYECKU MpeTepnesan
n3MeHeHus, B cuny psaga npuduH. 19 anpensa 1885 r. CtenHow reHepan-ry6epHatop u3 r.Omcka npocut
BepHyTb AkmonuHckoro Buue-I'ybepHatopa, [HewctButenbHoro cratckoro coBeTHuka [. Kypb6aHoBckoro,
KOTOpbIN OblNT UM pekoMeHAOoBaH Afis y4yacTusi B paboTte KOMUCCUM B CBA3WM C YeM Obin YBOMEH B YETbIpEX-
Mecsi4HbIX OoTnyck B CaHkT-lMeTepbypr. NpyHMmMasa Bo BHUMaHWE, YTO CpOK paspelueHHoro . Kyp6aHoBckomy
OTMNYyCK UCTEKaeT 5 Masi, OTMeYaeTcs, YTO AanbHelLlee OTCYyTCTBME 3TOr0 YMHOBHMKA He BnaronpuaTHo. Ewe
7 siHBapsi KypbaHoBckuin 6bin pekomeHgoBaH [O.A. TONCTOMy Kak YenoBeKk BeCcbma CBeAYLLMIA, OMNbITHLIA 1
Tpygonobusbii. Yuactue I'. KypbaHoBckoro B 06CyXAEHUN NPOEKTa JOSMPKHO OblTO0 HECOMHEHHO MPUHECTU
OonbLUy0 Monb3y, MOCKOMbKY MPOEKT COCTaBnsncA nopg ero npepcegarensctBomM. OH Mpocnyxun B
AKMONnMHcKo obnactu nodtM TpuHaguaTtb NeT, 3a 3TO0 Bpems OH npuobpen BecbMa MHOIMOCTOPOHHEE
3HAKOMCTBO CO BCEMMW YCIOBUSIMM CTEMHOTO Kpasi u ero ocobeHHocTsamu [2, J1.3].

K doopmumpoBaHuio coctaBa kommuccum obpallanmch yxe nocre Havana paboTtel nocnegHen. 19 okTs0ps
1885 r. maBHoe ynpaBneHve Kasauybmx BOWCK HanpaBnseT 3anpoc B 3emckun oTaen MwuHuctepcTBa
BHyTpeHHNX gen o Ha3HayeHuu nonkoBHWMKa CTPErKOBCKOrO YneHoM Komwuccun. [aHHbii 3anpoc Obin
obycrnosneH crniegyowmmn obctosatensctBamu. Mo 3akniodeHuto BoeHnHoro [y6epHaTtopa Typranckon
obnactn, B BbICLUMX MHCTaHUMAX pa3pabaTbiBancs Npoekt o6 oTBOAE 3eMNnM Kupru3am B HOBOJIMHENHOM
pavioHe OpeHByprckor rydbepHum, B KONU4ecTse MUNNnMoHa AecatuH. Kak oTMeueHo B AokyMeHTe «3ameane-
HMe B YTBEPXOEHWW ITOro Nnpoekta C OAHOW CTOPOHbl CTaBUT KUPrM30B B HeonpeaenéHHoe nonoxeHwe
OTHOCUTENbHO MOMb30BaHUS 3eMMSMU B YNOMSHYTOM panoHe, a C OPYron — AOMKHO GyaeT OCTaHOBUTH
HageneHne 3emMnén NOCENKOB N ouLLEpPOB 2-ro OTAena, rae yXe HavaTtbl NOAroToBUTENbHbIE paboThl MO
pa3MexXeBaHUo 3eMerlb 3TOro OTAera, YTO MOXEeT HeBGNaronpuATHO NOBNNATE HA 6N1aroCoCTOsSHME Ka3akoB U
ocdomuepoB» [2, J1.29]. B Buay atoro u npuHMMasa BO BHUMaHWE, YTO B yuypexaéHHon npu MuHuctepcTBe
BHyTpeHHnx [en ocobow komuccun Ans BblpaboTkM obwiero nonoxeHus o6 ynpaBneHun obnactamu
Ypanbckon, Typranckon, AkmonuHckon, CemunanaTUHcKkon M CeMmpeyeHCKom, MOXET paccMaTpuBaTbCs
OaHHbI BoMpoc, [MaBHOe ynpaBrneHue KasaybWx BOWCK, Npu3Han HeobxoAuMbIM HasHauuTb B COCTaB
03HA4YEHHON KOMWCCUW, KpOME KOMaHAMPOBAHHBLIX YXe CO CTOpOHbl BoeHHoro MwuHMcTepcTBa reHepana-
mManopa MapTbiHOBa u nonkoBHuka Llepbakoa, ewé Tawke uyncngawerocs no OpeHByprckomy BOWMCKY
nonkoBHUka CTPENKOBCKOro cocTosilero npu [MaBHOM YnpaBneHun kasaubUX BOWCK AenyTatoMm oOT
Ha3BaHHOro Bomcka.

18 okta6psa 1886 r. Ha uma B. [neBe NOCTYyNUNO NUCLMO OT MUHUCTPA MHOCTPaHHbIX AE O BKIYeHne
KOHCynbTaHTa B Yyryyake ctatckoro coBeTHuka bankawmHoBa, «BecbMa 6IM3KO 3HAKOMOro ¢ BbITOM KMprus
1 Cc nonoxeHvem gen B npuneratowmx k Kuta obnacrtax CtenHoro reHepan-rybepHaTopcTeay.

Kak nokasbiBaloT apxvBHblE JOKYMEHTEI, y>ke B paboTe 3acefaHuii co34aHHOM KOMUCCUM yHacTBOBANM:
npeacenatens - Toapuw, MUHUCTPa BHYTpeHHUX gern, CeHatop, TanHbln CoBeTHMK DoH-INneBe, YneHamu:
TanHble CoBeTHUKN: opes, [1. Kobeko, B. Tpuporos, MeHepan J1. Cobones, A. MapTbiHOB, [JeACTBUTENbHbIE
Crartckne CoeTHukM 3umuH, XmbipoB, H. Jlucosckuin, MonkoeHuk Lepbakoe, Konnexckuin, HagBopHbI
CoseTtHuk U. LLernosutos, Konnexcknin CTaTMCTUYECKUIN COBETHUK UIbUH.

15 nonga 1985 r. ObIMO pa3ocnaHo coobLeHre, BCEM 3aMHTEPECOBAHHbIM fMUaM, YTO 3acedaHus
Komuccun pnsi paspaboTkum npoekta nonoxeHuss o6 ynpaeneHun B obnactax CrtenHoro [eHepan-
N'yGepHaTopcTBa HayHyTCA CO 2 ceHTabpa. OgHako oduumanbHO KoMUccus Havana paboty 5 oktabps 1885
r. [2, ]1.226].

Ha nepBom 3acenaHuu, npegcenartens, 00baBMB paboTy Komuccnm oTKpbITON, caenan KpaTkoe Usno-
)KeHMWe NpUYVH, BbI3BaBLLMX HEOOXOAMMOCTb paboTbl CO34aHHOrO OpraHa, U ykasan Ha NnpeaMeT NPeacToALWNX
3aHATUA. B uenom, obbsicHeHWe 3aknoyanoch B cneayowem: 1o Bbicoyaniume yTBepXaAeHHOMY 2 OKTsaops
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1868 r. BpemeHHOe nonoxeHne 00 ynpaBneHun B obnacTtax Ypanbckow, Typranckown, AKMOSMHCKOW W
CemunanatmHckon ObINo BBEAEHO B AEWCTBUE B BMAe onbiTa Ha 2 roga. MNpuyem NeHepan-I'ybepHaTopom
OpeHbyprckoro u 3anagHo-Cubupckoro Obino MOPYYEHO MO MCTEYEHMM OMbITHOIO CpoKa, COOTHOCS
BpemeHHOe nonoxeHue € MECTHbIMU YCMOBUSIMUM M MOTPEOHOCTSIMW, NpeacTaBuTb MNpeanosioxeHve ob
OKOHYaTeNbHOM YCTPOWCTBE ynpaBneHusi B CTenHbIx obnactsx. [ns paccMoTpeHus KOTopbIX B 3aKoHOAa-
TenbHOM nopsake 0 4HOBPEMEHHOrO C NpeanonoXxeHnsiMm o6 ynpasneHnn B MECTHOCTSX, BOLLELWMX B COCTaB
TypkectaHckoro [eHepan-['y6epHaTopcTBa. B mMcnonHeHun 3TOro, MeCTHOE HavanbCTBO MNpeAcTaBuio B
MwuHnctepctBo BHyTpeHHMX fen, npeanonoxeHuss 00 WU3MEHEHUsiX W JOoMOfHeHusX BO BpemeHHoe
nonoxeHve 21 oktsabpa 1868 r. Ho npeanonoxeHust 3TM He MOrMU ObiTb pPacCMOTPEHbl MO Cry4vato
ynpasgHeHus reHepan-rybepHatopctBa OpeHbyprckoro u 3anagHon Cubupn n yupexaeHusamm CTenHoro
eHepan-rybepHaTOpCcTBa, B COCTaB KOTOPOro Bownmn obnactu AkmonuHckas n CemunanaTuHcKas, Tak xe
Bowna CemunpedeHckas obnacTb, BblgeneHHas n3 TypkecTaHCKOro Kpasi.

BcneactBne 4ero, BHOBb HasHaueHHblt CTenHow reHepan-rybepHatop oT WHdaHTepun .
KonnakoBckuii 1 nogyYMHeHHoe eMy obnacTHoe HayanbCTBO ObIM npurnaweHbl o6cyanTb BOMPOC O TOM,
Kakoro pofa W3MeHeHuWsi B OEeNCTBYIOLUX MOCTAHOBIEHUAX MPEACTaBMSOTCA HACTOSATENbHbIMW B Buaax
06beavHeHns ynpasneHus CtenHbiMm obnactamum.

Ons paboTtbl komuccum CTenHom reHepan-rybepHaTop npeacTaBun, Kak TPyAbl yYpexgéHHOM uMm B
Owmckor Komnccum no coctaBneHuto npoekta 06beaUHNTENBHOMO NONOXEHMA ansa obnacrten AKMOIMHCKON,
CemunanatumHcko 1 CeMmnpeyeHcKon, Tak U CBOE 3aKMUYeHUEe MO HEKOTOPbIM OTAENbHbLIM MOSOXEHUSIM.
Takum obpasom, yypexaéHHon npu MwuHuctepctBe BHyTpeHHux gen Komwuccum npeactosino obecyantb
NPeAanoXeHnss MeCTHbIX HayanbCTB U €Oo34aTb OOLLMIA MPOEKT MOSOXKEHUA 06 ynpaBfeHUM B CTEMHbIX
obnacTax, noanexalimii pacCMOTPEHUIO B 3aKOHOAATENTbHOM NOPSIAKE COBMECTHbLIM NPOEKTOM MONOXEHUs1 00
ynpaBneHun TypKecTaHCKMM Kpaem, KOTOpbI yxe npeacTtaBneH BoeHHbIM MuHMcTepcTBOM B rocygapcT-
BEHHbI MPOEKT.

B pesynbTate 06cyxaeHus B paboTy Komuccum Obinm BHECEHBI BOMPOChI, KacatoLmnecs onpeaeneHnst
nopsiaka 3aHsATUI U TOW NOocCnefoBaTENbHOCTU B KOTOPLIN ByAyT paccMmaTtpuBaTbecsi, 06CyanTb NpeaioXeHns
OTAENbHBIMWU YaCTSAMM COCTaBIIEHHbIE HA MECTHbIX MPOEKTax Mo pasHbiM oTpacnsM yrnpasneHus. MNpu aTtom
Komuccum npuHATO Ha BWA, YTO XOTS MO MOPSAKY WM3MNOXEHUs 3TUX MPOEKTOB cregoBano 6bl HavaTb C
paccMOTPEHUsI NpeanonoXeHns 06 opraHnsauun ynpasneHnn obnacTHbIM U ye3gHbIM, HO K YCTaHOBMEHMIO
TaKkoM NOCTENEeHHOCTU NPeACTaBnAeTca NpenaTcTBue, Tak Kak B cpede BoeHHoro MuHucTepcTBa BO3HMK B
nocriegHee Bpems BOMPOC O CMMSHWM OPraHOB YMpaBfeHUs Ka3aybMM HacefneHvem ¢ opraHamu obuiero
ynpaBneHuss B obnactax CrenHoro [eHepan-ryGepHaTopcTBa, HaxogAWMNCA B PacCMOTPEHUU MECTHOTO
HayanbCTBa, 3akno4veHue KoToporo Komuccusas OomkHa uMeTb B Buay npu OBCYXKOeHUM YyCTpowncTBa
obnacTHbIX M ye3aHbIX ynpasrneHuin. B cuny yero, Komuccua noctaHoBuna NpUCTYNUTb K PaAcCMOTPEHMUIO
NpeanonoXeHW, KacaroLnXcs:

- 06LLLEeCTBEHHOrO yNpaBneHns HaceneHus cTenHbIx obnacren,

- YCTPOMWCTBa cyabl, NogaTen 1 NOBUHHOCTEN,

- NO3eMEeNbHOro YCTPOMCTBA N KOMOHMU3ALMN TOM Xe YacTu NPOEKTOB NOSIOXEHUN, KOTOPble OTHOCATCSA
00 opraHunsaLmin o6racTHbIX U ye34HbIX YNpaBreHUn, PacCCMOTPETb MO NOMYYEHNIO 0XNOAEMOro 3aKMYeHMs.
Mpun aTOM YneH kommccum TanHbIN COBETHUK [TMpC, cornawascs ¢ CyLecTBOM NOCTaHOBMNEHUS 3aKITHOYMIT, YTO
NPy HamMe4YeHHOM MopsgKke nocTeneHHocTu TpydoB Komwmccum oTHoWweHWst obLLecTBEHHOrO ynpaBnieHnst K
ye3[qHOW 1 BbICLUEN aAMMHUCTPALMM MOTYT ObiTb YCTAaHOBMEHbI TOMBKO B OOLIMX YepTax, a He B OKOHYa-
TenbHou chopme [2, J1.230].

B 3akntoueHnn paboTbl NepBoOro 3acefaHunsl, OTHOCUTENBHO xoda OyayLMX 3aHATUA KOMUCCUN Bbinn
BbICKa3aHbl COObpaeHnst OTHOCUTENBbHOCTU TakOBOro nopsiaka, npy KOTOPOM KOMUCCUS, pacCMOTPEB BCHO
COBOKYMHOCTb MHEHWU OTHOCMTENBHO YCTPOMCTBA M3BECTHOWM YacTu yrpaBfieHus], BblCKa3biBanvch Obl NULLIb
MO CyLLECTBY TakMx 0OLLMX OCHOBAHWUN, KOTOPbIE AOMKHbI ObITh NPUHSATBLI MPU HAYEPTAHUN COOTBETCTBYIOLLMX
NpeAnonoXeHW 3aKkoHO4ATENBHOIO XapakTepa, a 3aTem Mo U3roTOBMNEHUM 3TUX NMPELNOSTOXKEHUN B KOMUCCUN,
noa PYKOBOACTBOM npefcenaTens, oTkpbiBana Obl CHOBA CY)XOEHUS MO PaAcCMOTPEHHOMY BOMPOCY Ansi
OnwKanwero ycTaHOBMEHUs TeKCTa NPOEKTUPYEMbIX Y3aKOHeHWW. [Mpu 3TOM uneH komuccuu TanHbIN
coBeTHUK Kobeko Bbickasan coobpaxeHue O HeoOXOAMMOCTM UMETb B BMAYy Mpu Tpyaax KOMMCCUW,
BpemeHHoe nonoxenue 21 oktabpst 1868 r. ¢ Tem, YTOObI B CY>KAEHUSIX O NPEACTOALLMX Npeodpa3oBaHnsaX B
yrpaBreHnn cTenHbeiMM 06racTaMmn OTNPaBNATLCA OT CYLLECTBYHOLWEro nopsaka. MHeHne aTo, pasgensemoe
BCEMM YNeHaMn KOMUCCUM NPUHATO K PYyKOBOACTBY.

3akntoyeHme. Takum obpasom, nogrotoBka u obcyxaeHne npoekta MonoxeHns o6 ynpaereHun B
cTtenHbix obnactax 1891 r. 3aHAnNM [OBONBHO MNPOAOCIDKUTENbBHBLIN Mepuon, nodTn 6 net. 3TO MOXHO
OOBACHUTBE CITOXXHOCTBIO U 3HAYMMOCTBK) CaMoro AOKyMeHTa. [Ana ero pas3paboTku Obiv npuBneveHbl
cBegylume nogu, T.e. Te, nvua, KOTopble ObIn 3HaKOMbI C NMPeaMEeToM 00CyxaeHus. 3a4enCcTBOBaHbI Obinn
BCe BeyLuue BeJOMCTBa U MUHUCTEPCTBA BMECTE C UX pykosoauTenamu. B mae 1890 r. MUHUCTP BHYTPEHHUX
Aen npeacTtaBun OKOHYaTENbHbIN MPOEKT BMECTe C 3aKMYEHMSMU «3anHTEepecoBaHHbIX BEOOMCTB» Ha
paccmoTpeHue [ocygapcTBeHHoro coeeTa Poccunckon umnepun. [MpoekT nonoxeHuss o6 ynpaBneHun
CrenHoro reHepan-rybepHaTopcTBa paccMaTpuBasncs B [OCygapCTBEHHOM COBETe MOYTM o U TOMbKO
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25 mapta 1891 r. umnepatop yTBEpAn MHeHne [TocygapcTBeHHoro coeeta «O06 ycTponcTBe B AKMOJTMHCKON,
CemunanatuHckon, CemmnpeyeHckon, Ypanbckon n Typranckon obnacTtsax». B uapckom ykase 3anmucaHo:
«locyaapCTBEHHBIV COBET B COEANHEHHBIX AenapTaMeHTax 3aKkoHOB, roOCYy4apCTBEHHOW 9KOHOMWM, rpaxaaH-
CKUX 1 AyXOBHbIX e 1 B 00Lwem cobpaHmm, pacCMOTPEB NpeacTaBeHne MUHUCTPa BHYTPEHHMX Aen Nno geny
06 ycTponcTBe ynpaBneHus n cygebHon yactn B CTenHbIx obnactsax, MHeHuem nonoxun: 1. MNpoekTbl: a)
MonoxeHns o6 ynpaBneHun obnacten AkmonuHckor, CemunanatuHckon, CeMupedeHCcKon, Ypanbckon u
Typranckon, WwTaTa ynpasneHus cux obnacten, 6) wrata kaHuenapum CTenHoro reHepan-rybepHaTopcTaa u
r) OONOMHUTENBHOrO LWTaTta OpeHBYyprckon nanaTtbl YrONOBHOrO M PaXK4aHCKOro cyda M NPOKYypPOpPCKOro
Haasopa OpeHOyprckon rybepHUM — MOAHECTM K BbiCOYaWlleMy €ero MMNepaTtopcKoro BenuMyecTBa
YTBEPXXAEHUIO U, BOCMOCIEACTBUMN OHOIO, MPUBECTU B AiecTBUE ¢ aHBaps 1892 r.» [18, c. 82]. Takum obpa3zom,
B mapte 1891 r. 6bino npuHATO nonoxeHne «O6 ynpaBneHun AkmonuHckon, CemunanatuHckon, Cemu-
peyeHckon, Ypanbckon n Typranckon obnactsiMm», 6ornee M3BeCTHOe B UCTOpuM kKak CTenHoe nonoxeHue. B
uenom, nNpoekT MNMonoxeHnst NPUHMMArCS C LeNbio PaclUMPEHUs U YCUINEHUS KONTOHUanbHOW agMUHUCTpaLmm
B KazaxcTaHe.

UHdopmaumsa o chmHaHcupoBaHuu. iccnegoBaHme BbINOSIHEHO Npu hrHaHcoBown nogaepxke Komu-
TeTa Haykun MuHucTepcTBa Hayku 1 BbicLiero obpasoBaHnsa Pecnybnuku KasaxctaH (rpaHT Ne AP19679853).
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BACKGROUND AND HISTORY OF THE FOUNDATION OF ARKALYK

Shaukenov Zh.A.* — Candidate of Historical Sciences, Assistant Professor of the Department of social
and humanitarian disciplines, Akhmet Baitursynuly Kostanay Regional University, Kostanay, Republic of
Kazakhstan.

This article is dedicated to the study of the formation process of Arkalyk. It is known that the development
of local raw material resources created the preconditions for the formation of Arkalyk. In the second half of the
20th century, raw material resources were in high demand in the national economy. The latest scientific and
technical achievements were used in the construction of the city's industrial and social infrastructure. The
Turgai bauxite mine was built to supply the Pavilodar aluminum plant. The Pavlodar aluminum plant was the
first aluminum plant in the Kazakh SSR. The greening and improvement of the city initially took place in an
ecologically unfavorable environment.

Arkalyk contributed to the development of the entire Turgai region. The city determined the unpreceden-
ted scale of construction of a new industrial hub. The need to build Arkalyk was due to the emergence of a
need for a defense department and industrial development of the steppe region. All this contributed to the
development of production potential, which determined the high level of the population in heavy industry. In
percentage terms, this was 75%.

Arkalyk is a city remote from the main centers of urban culture in a specific zone, thereby actualizing
the problem of founding a city in difficult natural, climatic and landscape conditions. This explains the artificial
nature of the establishment of Arkalyk.

Key words: new city, raw materials, steppe, climate, infrastructure, aluminum, Arkalyk.
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APKAIbIK KANNACbIHbIH K¥PbINYbIHbIH AJFbILLAPTTAPblI MEH TAPUXbI

LlaykeHoe XK.A.* — mapux FfblnbiMOapbiHbIH KaHOUOambl, areymemmik-2ymaHumaprsiblK noHoep
Kaghedpachl npogheccopbiHbiH accucmeHmi, Axmem balimypceiHynbl ambiHOarbl KocmaHal eHiprik
yHusepcumemi, KocmaHadl K., KazakcmaH Pecrnybriukaceil.

byn makana Apkanbsik KanacbklHbiH rnatida 605y npoueciH sepmmeyee apHarnraH. XKepainikmi wukizam
pecypcmaphbiH uzepy ApKarbiK KanacbiHbIH KypblybIHbIH anfbiluiapmmaphiH xacaraHbl 6enaini. XX fracbipObiH
eKiHWIi >apmbiCbiHOa XalblK wWapyalblbifbl KeWeHIH0e wukKi3am pecypcmapbi cypaHbicka ue 60mdbl.
KanaHbiH eHepkacinmik xaHe aneymemmiK UHQPaKYpbIbIMbIH KYpy Ke3iHOe FblfibIMU XOHE MEXHUKaslbIK
olidbIH COHFbI XXemicmikmepi natidanaHbindbl. [lasnodap antoMuHUU 3aybimbIH KaMmamachi3 emy MakKcambiH-
Oa Toprall boKkcum KeHiHIiH KypbIfbICbl Xy3eae acbipbindbl. [1asnodap anomuHul 3aybimsl — Kasak KCP-HIH
anrMUHUl eHepKacCibiHiH myHfbilwbl. KanaHbl keeandaHObIpy xoHe abammaHObipy 6acmarkbida aKosoausi-
IbIK Konaltickl3 xardatida Xypaizinoi.

Apkanbik 6ykin Topral eHipiHiH damybiHa biknan emmi. Kana xaHa eHepKacinmik KypbliibicmbiH 6ypbiH-
COHObI bonmaraH KernemiH aHbIKmalbl. ApKarbIK KarachiH casy Kaxemmifliei KopFaHbIC 6600MCMEBOChIHA XoHe
Oana ersiKeCiH eHepkacinmik usepyze 0ezeH KaxemminikmiH mybiHOaybiHa 6alinaHbicmbl 6051061, OCbIHbIH
bopi eHdipicmik aneyemmiy damybi ayblp eHepKacinmeai Xasbik CaHblIHbIH Xofapbl OeHeeliiH aHblKmayra
bIKnan emmi. lNalibi3beH wakkaHOa — 75%.

Apkanbik — 6yn 6eneini 6ip aliMakmarbl Kananbik MedeHUemmiH Heaisai owakmapbiHaH anbiC Kana,
ocbinatiwa Kypoerni maburu-knuMammblK XeHe faHowaghmbik xardalinapda KanaHblH Kypbily Macerneci
e3ekmi 6osbin ombip. by ApKarnbik KanacbiHbIH KarbIimacybiHbIH XacaHObl curnambiH myciHOipeoi.

TyliHdi ce3dep: xaHa Kana, Wwukizam, 0ana, Kinumam, UHGbPaKypbirbiM, AOMUHb, APKarblK.

NPEANOCDLIJNIKN U UCTOPUA OCHOBAHUA TOPOOA APKAIBIK

LlaykeHos XK.A.* — kaHOUdam ucmopuYecKkux Hayk, accucmeHm rnpogheccopa Kaghedpbi coyuanbHO-
eymMaHumapHsbix ducyurnuH, KocmaHatckul peauoHanbHbIl yHUgepcumem umeHU Axmem balmypCbiHY b,
2. Kocmarnali, Pecniybniuka Kasaxcmar.

Hacmosw,asi cmambsi nocssiweHa uccrnedogaHuro rpoyecca obpaszoeaHusi 20poda ApKarbiK. VI3eecmHo,
Ymo paspabomka MECMHbIX CbiPbeB8bIX Pecypcos cosdasa rnpednocbiiku obpaszosaHusi eopoda ApkarsibiK. Bo
emopod rnosioguHe XX 8. 8 HAPOOHOX035LICMBEHHOM KoMriekce bbiru socmpebosaHbl cbipbesbie pecypcbl. [pu
cmpoumesibcmee MpPOMbIWIIEHHOU U couuasibHOU UHpacmpykmypbl eopoda UcCrosb308asuck Hoeelwue
docmukeHus1 Hay4YHoU u mexHudeckol mbicrnu. C uernbio obecrievyeHus [Naanodapckozo antoMuHUe80e0 3agoda
ocyuiecmesisiiiocb cmpoumesiscmeo Typealickoeo 6oKkcumogoeo pydHuka. Nasnodapckull arntoMuHUeabIl 3a800
— nepeeHel anomuHuesol rpombiwnieHHocmu Kasaxckol CCP. OsenieHeHue u briazoycmpolicmeo eopoda
U3Ha4aribHO rpoxo0urio 8 3Koroau4Yecku HebrazonpusmHol cpede.

Pazsumuro ecezo Typeaalickozo peauoHa criocobcmeosarn Apkasbik. fopod obycnosun Hebbiganblil o
pasmepam macwimab cmpoumernbcmea HO8020 MPOMbIWITIEHHO20 y3na. Heobxodumocme cmpoumenscmea
2opoda Apkarbik bbi10 06ycroeneHo mem, Ymo rnosieunack nompebHocms 8 0bOpPoOHHOM gedomcmee U
MPOMBbILWITEHHOM OC80EHUU CMernHo20 Kpasi. Bcé amo cnocobcmeosano momy, Ymo passumue npou3eod-
CMEEeHHO20 nomeHuyuana onpedenuso 8bICOKUU YPOBEHb HacerleHUs 8 Oompacsisix MsKenol fnpoMbIUIEH-
Hocmu. B npoueHmHom coomHouweHuu — 75%.

ApkKarsbik — amo 20po0, yOanéHHbIl 0m OCHOBHbIX 04a208 20p0OCKOU KyIbmypbl 8 Crieyughu4eckol 30He,
mem cambiM akmyasnusupyemcs rnpobrnemMa oOcHosaHUs 20p00a 8 CIIOXKHbIX MPUPOOHO-KIUMAamuUYecKux u
naHowaghmHbIX ycriogusix. 3mum o6bSCHSIemcs UCKycCmeeHHbIU Xxapakmep obpa3zoeaHusi 20poda ApKaribiK.

Knroyeenle cnioea: Hoebil 20p0d, chipbe, cmerb, KnumMam, UHgpacmpykmypa, AmoMuHb, ApKarbiK.

Introduction. Small towns significantly predominate over other urban settlements in Kazakhstan's
urban settlement system. As is known, the formation and development of small towns in Kazakhstan took place
under the decisive influence of the specifics of the formation of basic industries. Under the influence of
industrial development in the regions of the Republic, the structure of urban settlements has historically
consisted mainly of small towns.

The importance of cities increases significantly, especially during periods of social transition, as they
have always played an important role in preserving or advancing society, depending on specific conditions.

Studying the history of the emergence and development of a city and identifying its role as the center of
economic, political and cultural life in the region is an important issue.

The combination of these circumstances explains the increased interest that historians, political
scientists, economists, demographers, geographers and other specialists have shown in the history of cities
for a long time. The renowned scholar Zh.K. Kasymbaev pointed out that this interest is ‘driven by people's
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desire to know their past, to identify the common and unique features of the historical destinies of each nation,
and by the accelerating pace of urbanization, the problems of which cannot be solved without the relevant
historical knowledge’ [1, 3 p.].

First of all, the course and characteristics of the socio-economic development of Arkalyk are inseparable
from the development of the region and the state, so the relevance of studying this topic is indisputable. The
reality and correctness of the chosen strategy for the country's development largely depends on the extent to
which regions and cities are included in the reform process as its components.

The relevance of the topic is also due to the fact that the history of Arkalyk, the industrial and cultural
center of Turgai, is one of the least studied issues in the history of Kazakhstan. There are no special works on
this issue in domestic history. The need to understand the past of Arkalyk is connected with the fact that
everything valuable, proven by many years of experience, must be used in the process of socio-economic and
cultural development of Kazakhstan at the present stage.

The experience of building a city in the steppe is also interesting from the point of view that the latest
achievements of scientific and technical thought were used in the construction of its industrial and social
infrastructure: the construction of the Turgai bauxite mine to supply the Pavlodar aluminum plant, the first
aluminum industry in the Kazakh SSR, with raw materials, and the improvement and greening of the city in an
ecologically unfavorable environment.

The study of Arkalyk is important because, unlike other cities in Kazakhstan, whose main shortcomings
were scattered construction, disregard for the principle of comprehensive development, lack of proper urban
planning policy, low architectural and artistic quality, lagging engineering equipment and external amenities, a
comprehensive approach was used in its creation in terms of planning, construction, placement and
development of industry and social infrastructure.

The construction of the city was dictated by the needs of the defence department and the industrial
development of the steppe region, which contributed to the fact that the development of its production potential
determined the high level of employment of the population in heavy industry — 75%. The distorted nature of
the city's economy affected its development in the late 1980s, leading to a sharp decline, closure and
suspension of operations at some enterprises.

The relevance of studying of this topic is also dictated by the fact that it is of great importance in terms
of fostering citizenship and patriotism in the future generation. The need for its study also lies in the study of
one's small homeland.

The educational value of the topic is indisputable, as it involves the inclusion of heuristic material in the
teaching of Kazakhstani history.

The experience of construction and socio-economic development of Arkalyk and cities in general is of
great practical importance, as their influence on the socio-economic and cultural development of regions and
the state as a whole will continue to grow.

There has been great interest in the history of cities in recent decades. This is due to people's desire to
know their past, to identify the common and unique features of the historical destinies of each nation, and to
the accelerating pace of urbanization, the problems of which cannot be solved without the relevant historical
knowledge. It is difficult to understand the characteristics of modern cities without a concrete, in-depth analysis
and scientific generalization of the history of their emergence, formation and main periods of development.

All this fully applies to the cities of Kazakhstan. There are also many issues in the history of Kazakhstan
that require careful study of the history of local cities for in-depth, comprehensive analysis. Among other things,
the history of Kazakhstan's cities provides the most vivid illustration of the patterns of development of economic
ties and growth.

Based on the scientific and theoretical significance of the research and the political importance of the
subject, a number of special studies on the history of the emergence and development of cities in Kazakhstan
have already been undertaken in historical literature, primarily studies on the history of cities in the feudal era,
which have significantly advanced urban studies in Kazakhstan.

Foreign researchers, travelers, traders, diplomats and explorers have also shown some interest in
Kazakh cities. Their attention was primarily attracted by cities and fortresses located along iron and caravan
roads [2, 4 p.].

Recently, against the backdrop of the growing interest of the population in local history, compilations
have begun to appear, whose authors did not bother with meticulous work in the archives.

However, their publications were mainly limited to newspaper articles in the city and regional media.
Most of the local history material does not contain a detailed analysis of publications in the media. Newspaper
articles sometimes recount already known events. The authors of the publications describe the pages of the
city's history in a fragmentary manner, i.e., not in full, and there are no generalizing and monographic works
on the history of Arkalyk.

Based on an analysis of the historiography of this issue, it can be concluded that the problem of the
socio-economic and cultural development of Arkalyk itself has not been studied in the history of Kazakhstan.
It is necessary to reflect the true history of the formation and development of Arkalyk, expand the source base,
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and improve research methods and techniques, which is only possible in conditions of democratization of
society and greater openness.

The purpose of the research is an objective, versatile historiosophical and concrete historical
understanding of the socio-economic and cultural development of the city of Arkalyk.

Objectives:

- to trace the course of the economic development of the city of Arkalyk, its transformation into the center
of a region with a developed industry, the main directions of which are the extraction of bauxite, refractory
clays, as well as developed agricultural production;

- to study the experience of urban planning in Arkalyk, the creation of the city's administrative and
housing stock and urban infrastructure;

- to consider the main directions of socio-cultural development of the city of Arkalyk, showing the
interdependence of economic and social problems of the city;

Methods and methodology. The goal of the study is to provide an objective, multifaceted, historical
and concrete understanding of the socio-economic and cultural development of Arkalyk.

In accordance with the stated objective, the following tasks are to be accomplished:

- to trace the course of the economic development of the city of Arkalyk, its transformation into a regional
center with developed industry, the main areas of which are the extraction of bauxite and refractory clays, as
well as developed agricultural production;

- to study the experience of urban planning in Arkalyk, the creation of the city's administrative and
housing fund and urban infrastructure;

- to consider the main areas of socio-cultural development of Arkalyk, showing the interdependence of
the city's economic and social problems;

- to identify the role of the city in establishing and expanding economic ties with other cities and regions,
the size and ethno-demographic composition of its population;

- to determine the ratio of social and ethnic factors in social movements and events that took place in
the city.

In writing this work, the author was guided by the principles of historicism and objectivity. To solve the
objectives, general scientific research methods were used: analysis, synthesis, systematization, as well as
special historical methods — chronology, typology, comparison and statistics.

Results and discussion. The Torgai region has significant reserves of raw materials. At that time, the
local Kazakh population was mainly engaged in animal husbandry. Centres of agricultural culture were located
on the banks of rivers. At the turn of the 19th and 20th centuries, the number of permanent settlements in the
region increased. The population in some of them, in particular in the city of Turgai, was mixed as a result of
the migration of settlers from the central regions of Russia and Ukraine. There was virtually no industrial
production. Only in the district centres were there a few raw material enterprises with insignificant production
volumes. During this period, a number of researchers in the region speculated about the existence of natural
reserves. No special large-scale studies were conducted.

The first targeted study was conducted by M. Shygin in 1816, who studied the Tersakkan River valley
from its mouth to its source. The object of his study was the ancient workings of copper sandstone deposits.
Subsequently, in 1916, a scientific expedition consisting of N.N. Tikhonovich, N. Tulaykov and Knorre, with the
aim of implementing the project to build the Aktobe-Turgai-Akmola-Semipalatinsk railway, compiled a brief
description of the geological structure of the soils, rivers and lakes of the Turgai steppe [3, 151 p.]. Scientists
A.A. Kozyrev and G.M. Tulina authored a fundamental work on the region's raw materials resources, entitled
‘Hydrological Description of the Southern Part of the Akmolinsk Region.” Under the editor ship of A.V. Matveey,
A.P. Nifontov, M.Ya. Gaylot, M.Ya. Kaplanov, and N.G. Kasin, the first geological map was modelled in 1916.
The map covered the territory of the modern Arkalyk bauxite mining region and adjacent areas. It is noteworthy
that there were no bauxite deposits on the map [4, 801 p.]. Given the current realities, administrators had the
impression that there were no prospects for the development of the region due to the scarcity of natural
resources, underdeveloped communications, and the harsh local climate. One unnamed researcher of the
future region summed up the situation rather pessimistically: ‘The remoteness of the region from railways, the
arid climate, the lack of water and the absence of large mineral deposits leave no illusions for further study of
the region’ [5, 3 p.].

During the Soviet period, comprehensive research of the region continued. In the early 1930s, M.S.
Volkova-Bykova conducted a geological survey of part of Kazakhstan. As a result of the study, specialists
discovered bauxite fragments in the bed of the Tyulkusai stream, a tributary of the Ashi-Tasty River. Based on
the results of the study, a group of geologists, including V.N. Chernova, A.P. Polzikova, and E.M. Velikovskaya,
organized a targeted search for primary bauxite deposits in the eastern part of the Turgai trough. They
discovered rare outcrops of stone ore at the Arkalyk site. However, this fact was not given much attention. In
the context of further geological surveys, search areas were identified in the Tasty and Tersakkan river basins.
In 1933, the search was discontinued. It was not until 1939 that E.M. Velikovskaya published an article in a
geological journal about the results of the search work. According to the author, there were up to eight outcrops
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of primary iron bauxite in the region. The author considered each discovered deposit to be a separate reservoir
with insignificant volumes. In her opinion, this indicator had no industrial significance [6, 4 p.].

It was only in the post-war period that the renowned bauxite specialist A.N. Volkov conducted a small-
scale study of this region. Volkov suggested that a comprehensive study of the areas in question was
necessary, as he believed that they contained significant reserves. His theory was met with mixed reactions in
the scientific community. In 1947, Volkov took the initiative to form a geological exploration expedition with his
own savings, which continued the research under his leadership. The team included specialists V.V. Koshelkov
and M.E. Luchagin. The research area covered vast areas at the junction of the Kustanai, Tselinograd and
Karaganda regions. In fact, the searchers had to explore the territory of the Arkalyk district of the Kustanai
region. The research area was located 450 km from Kustanai, 400 km from Tselinograd and 550 km from
Karaganda. The distance to the large settlement of Amangeldy was 150 km. There were no settlements within
a 50 km radius of the identified bauxite deposits. The closest was the Yenbekshi collective farm. The population
of the district in 1946-50 was small. Subsequently, the team was replenished with several workers from the
local population. Fodder, transport and food were periodically replenished by natives of the region. Initially,
geologists conducted surveys in the valley of the Akzhar River, a tributary of the Ashi-Tasty River. Systematic
work was carried out in the summer and lasted 2-3 months. The results of the work were impressive - the
members of the expedition predicted great prospects for the development of industry based on the local
deposits. In 1948, a permanent geological exploration party of the Kazakhstan Geological Administration
operated in the region [7, 2 p.]. At the confluence of the Akzhar and Taktygat streams stood the settlement of
geologists and explorers - Arkalyk.

In 1949, when the first adobe houses appeared in the village, a regiment of geological explorers arrived.
The expedition had no technical equipment and relied on physical labor. In order to ensure the expedition's
effectiveness, a transshipment base was established in Atbasar, headed by P.K. Toropov. Subsequently, the
number of expedition members increased. The drilling foreman A. Taichikov, the driller K. Kasymoy, the drilling
master V.G. Ulanov, and the hydrogeologist M.V. Chuzhinov played an effective role in the expedition. The first
KAM-300 mechanical drilling rigs gave the expedition a boost.

The results of the expedition confirmed the geologists' predictions about significant reserves of bauxite
and refractory clays. In early 1950, the Arkalyk geological exploration party was reorganized into the Turgai
geological exploration expedition of the Karaganda Geological Administration. Y.M. Povolotsky was appointed
head of the expedition. The expedition's technical fleet was significantly replenished with new equipment.
Funding increased. The expedition's professional staff was renewed with new specialists. Among them were
such professionals as geologists G.R. Kirpol and P.S. Churin, geological technicians V.l. Manskova, V.N.
Reshenova, and A.l. Sokolov, drilling technicians M.A. Zhuravley, 1.V. Lvov, Sh. Khamitov, hydrogeologist N.
Kadurin, mechanic G.S. Sherstobitov, drilling foreman M. Akmolov, builders D. Adyrbaev, G.T. Shaldibaev, and
others. Most of the pioneers were participants in the Great Patriotic War [8, 2 p.]. At that time, this factor was
of considerable importance. In the harsh natural and climatic conditions, the most important elements of the
commission's work were strict discipline and professional qualities, which were evident in the results of the
work done. The qualification and educational level of most of the expedition members was quite high. In 1951,
the East Turgai Geophysical Expedition was organized in Arkalyk to help geologists speed up the exploration
of bauxite deposits. The expedition was led by E. Shina. It included V.P. Butenko, chief engineer, T.
Sargaekayev, S.P. Babayants, geophysicists. In the same year, a new group of volunteers arrived in the village.
Among them were N.A. Begadilov, M. Tabarov, V.K. Yakovlev, A.E. Petrov, A. Toksambaev, M. Sadykov, H.I.
Umerkin, M. Velikdanov, A. Taichikov, V.I. Sennikov.

In 1952, B.A. Tyurin, chief geologist, M.A. Kalmeney, chief engineer, E.G. Obedina, V. Prokopenko, A.l.
Ryzhov, geologists, and others arrived at the Turgai geological exploration expedition. The expedition team
numbered more than 500 people. The scope of geological exploration work expanded. The explored reserves
of bauxite and refractory clays increased. The Moscow and Leningrad All-Union Institutes of Mineral Resources
were involved in the study of the deposit.

The year 1955 was a turning point in the lives of the pioneering geologists. The USSR State Commission
on Mineral Reserves accepted the Amangeldi bauxite and refractory clay deposits into the country's balance
sheet. A decree was issued by the Presidium of the Supreme Soviet of the USSR on the commissioning of the
Amangeldi deposits and the construction of the Turgai bauxite mines in Arkalyk, as well as the Pavlodar
aluminum plant, which was to be supplied with raw materials from the Arkalyk bauxite deposits. Specialists
with higher technical education predominated. In the same year, the Turgai Aluminestroy trust was formed to
build the mines. By the autumn of that year, the first shipments for the mines and the future settlement of
Arkalyk began to arrive at the Yesil station. It is noteworthy that in everyday speech, this settlement was
referred to by geologists and builders as Alumin [9, 4 p.]. During the establishment of the trust in 1955-58, L.S.
Yurchuk was the chief engineer and first manager of this trust. Subsequently, the Leningrad Institute
Gipronickel began to develop documentation for the construction of the first aluminum industry in Kazakhstan
- the Turgai bauxite mines.

Initially, the housing stock of the settlement consisted of dugouts, tents and adobe houses. At first, the
settlement faced a shortage of fresh water. In winter, geologists used snow for domestic purposes. In summer,
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the residents often consumed bitter-salty groundwater. Subsequently, a system for delivering fresh water was
established, with sources located several dozen kilometers away. The lack and poor development of transport
links isolated the settlement from the centres of civilization. This problem was especially bad in winter. The
town's infrastructure included an airfield. Contact with the outside world was maintained by air transport and
tractor convoys. Thanks to these technical means of communication, the necessary food, industrial and raw
material resources were replenished.

In order to provide social and domestic services, the first school was opened in the village in 1950,
where K. Akhmetov worked as a teacher for a long time. He taught grades 1 to 4. The moral and psychological
climate in the village was maintained by representative figures with experience and strong roots, which was
important during the difficult period of the evolution of socialist ideas. The expedition included the chief
hydrologist, participant in the October Revolution A.E. Petrov, a participant in the October Revolution, who
personally met with V.I. Lenin while serving as an agitator for the Petrograd Council of Workers and Soldiers
[10, 3 p.]. The personal participation of such high-ranking individuals in the expedition's activities was obviously
artificial in nature and was intended to consolidate local personnel.

By decree of the Presidium of the Supreme Soviet of the Kazakh SSR dated 31 July 1951, the settlement
received a new administrative status. According to this decree of 31 July 1951, the Arkalyk Settlement Council
was organized as part of the Amangeldi District of the Kostanay Region with the rights of a rural council in the
settlement of Arkalyk. The Arkalyk Settlement Council included the settlements of Tersakkan, Taldy-Kara, and
Ashi-Tasty [11, 321p.].

In August 1951, the first Council of People's Deputies, headed by K.K. Kasymov, was elected in Arkalyk.
At the same time, a primary party organization was created, with A. Umarbaev as its secretary. A. Umarbaev held
the position of head of the expedition for political affairs. The party organisation and the settlement council
functioned under the leadership of the Amangeldinsky District Committee and the District Executive Committee.
In fact, this state-party structure had a clear hierarchy of subordination and distribution of responsibilities.
Centralized forms of management and financial subsidies led to the construction of social facilities in the
settlement, such as a hospital, a bathhouse, a club, a 200-bed dormitory, and an expedition office building.

In the mid-1950s, systematic construction of Arkalyk began. Initially, the nearest transshipment point for
goods and construction materials for Arkalyk was the Yessil station, located 200 km away. The first builders of
Arkalyk were workers from Kentau who arrived with L.S. Yurchuk. They laid the foundations for buildings in
quarters 20, 21, and 8. In the spring of 1955, new work brigades arrived at the new construction sites, led by
renowned master builders G.N. Dudenko and A.l. Sokolov. During this period, the builders set up a tent camp
and a few social facilities intended for the accommodation of Latvian Komsomol members. In the Soviet state,
the practice of attracting unskilled labor, represented by Komsomol members, students and military personnel,
to large-scale construction projects continued. The Komsomol members from Riga were not adapted to the
local weather conditions. Obviously, at the important stage of founding Arkalyk, the developers took into
account criteria such as numbers, enthusiasm and selfless labor.

In the spring of 1956, the first echelon of Latvian Komsomol members arrived in Turgai, led by the
secretary of the Moscow District Committee of the Komsomol of Riga, V.N. Silyuchenko. The main task of
building the city was entrusted to the natives of Latvia. The construction site for the city of Arkalyk was located
5 km east of the geological exploration settlement in the upper reaches of the Akzhar stream. The new buildings
erected by the Riga residents were named Aluminstroy. From that period onwards, the geologists' settlement
was referred to as the Arkalyk station. Subsequently, quarries were developed on the site of the Arkalyk station.
Most of the people from Riga did not have a working profession. In the process of city construction, Komsomol
members hurriedly took accelerated courses in carpentry, finishing and other specialties.

During the winter of 1956-57, the construction of Arkalyk was under threat. At that time, there was a
maijor accident on the heating main, as a result of which the houses were left without heating. Due to changes
in the capital construction plan for 1957, the state authorities decided to suspend the construction of the Turgai
bauxite mines. As a result, construction work was frozen. Due to these circumstances, from October 1956 to
February 1957, most of the workers were hastily transported by plane to construction sites in Aktobe, Rudny,
Dzhezkazgan, and Balkhash. There was an outflow of engineering and technical workers and employees to
other organisations. A small number of workers remained in Arkalyk to preserve the sites and carry out ongoing
work. After a short period, the issue of mine construction was revived. According to amendments to the plan,
decisions were made to resume construction work. In the spring, there was a new migration of workers to the
urban construction sites of Aluminium [12, 1 p.]. During the spring thaw, with unstable communications and
extremely difficult conditions, construction materials were delivered to the sites. The work schedule was
irregular. The Yessil base remained the main transshipment point. With the construction of the railway, a
second transshipment point was established in the village of Tasty-Taldy. There was still a shortage of water
resources. Urban builders often used local groundwater, applying various disinfection methods.

In the second half of the 1950s, the industrial base of the trust was formed. In 1958, the builders began
the construction of the first facilities of the mines: thermal power plants, power trains. A.G. Nesterov, who held
the position of chief engineer of the mines, distinguished himself in engineering work. It is characteristic that
the residents of Arkalyk maintained communication with the surrounding world by radio, due to the lack of
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telephone lines. In order to ensure uninterrupted communication in the village, engineers used mobile Bukao-
Wolf installations. According to the Decree of the Presidium of the Supreme Soviet of the Kazakh SSR dated
October 27, 1956. The settlement of Arkalyk in the Amangeldy district of the Kostanay region belonged to the
category of workers' settlements [13, 5 p.]. Since 1997, Arkalyk has had the status of a city of regional
subordination with three rural districts. According to 1960 data, Arkalyk was characterized as an urban-type
settlement. The population of the village was 1.2 thousand people [14, 54 p.].

There was a railway station on the Yessil-Turgai line in the village. The basis of the settlement in the
future was to be the Turgai bauxite mine, whose products proved to be in demand by the Pavlodar Aluminum
Plant. At the turn of 1950-60, the development of virgin lands continued, and the population increased. In 1962,
on the basis of the merger of the two settlements, the Arkalyksky district arose with the administrative center
in Aluminstroy. More than 10 state farms have sprung up within a radius of 50-100 km from Arkalyk.

By decree of the Presidium of the Supreme Soviet of the Kazakh SSR dated June 30, 1965, the Arkalyk
work settlement was transformed into a city of regional subordination [15, 40 p.]. With the formation of the city
of Arkalyk, the Arkalyk Village Council of Workers' Deputies and its executive committee were reorganized into
the Arkalyk Council of Workers' Deputies and its executive committee. In 1970, upon the establishment of the
Turgai region, Arkalyk received the status of a regional center [16, 1 p.]. The volume of investments has
increased significantly. The scale of Arkalyk construction has expanded. In the 1970s Arkalyk entered the
register of the All-Union Percussion Komsomol construction sites [17, 5 p.]. During the Soviet era, there was a
population change and a territorial expansion of the city.

The organization of the Turgaialyumstroy Trust played an important role in the construction of Arkalyk
and its infrastructure." Functionally, this construction company was linked to the local bauxite mines. The main
part of the facilities at the mines was built by Turgaialyumstroy. This construction company was under the
administration of the Ministry of Construction of Metallurgical and Chemical Industry Enterprises of the USSR
and had been operating in Arkalyk since 1955. In connection with the formation of the Turgay region, the trust
was transformed into the construction and installation organization Turgaialyumstroy. The trust consisted of
many structural divisions, of which the most powerful in terms of volume and output were UMS, KZHBI, SU
Zhilstroy, SU Otdelstroy, etc. On the basis of the trust, the construction of industrial, residential and cultural
facilities in Arkalyk was carried out. As a town-forming enterprise, the trust was an independent organization
specializing in the implementation of a construction and installation plan, according to contracts concluded
with customers. For a long time, the trust operated on the basis of a complete economic calculation.

At the end of 1963, the Arkalyk mine was finally put into operation. After a short time, the first echelon
of ore for the production of Kazakhstani aluminum left the region. As the capacity of the Pavlodar Aluminum
Plant increased, its demand for raw materials increased. The main objective of the Turgai mine was to increase
the production of the highest quality bauxite in a limited time. At the same time, the mine administration was
guided by a strict schedule, drawn up taking into account the functioning of the Pavlodar Aluminum Plant.
According to this schedule, the demand for bauxite groove in January-April 1964 was 1,500 tons per month,
and in May-December, 7,000 tons per month.

By that time, the Torgai Mining Administration was a powerful production complex that combined many
divisions. In addition to the mines, the company included a crushing and screening factory, mining, railway,
and mechanical repair shops, a central chemical laboratory, and a number of support services that ensure the
livelihoods of the entire TBD and the city.

Thus, the management managed to create a reliable foundation for achieving the strategic goal of
producing high-quality alumina capable of competing in the Russian market. In the initial period of its formation,
the President of Aluminum of Kazakhstan JSC, A.T. Ibragimov, clearly outlined the priorities of the joint-stock
company's production activities, which ensured its rapid growth and dynamic development. One of them was
investing in the development of mining enterprises, which made it possible to upgrade their technical park,
make major repairs and replace outdated equipment. Funds were allocated for the development of new
deposits and mining of ore sites. In addition, investments were directed for the repair of buildings, structures,
and various facilities, including social facilities.

Conclusion. The industrial development of bauxite deposits has contributed to the transformation of
Torgai into one of the most promising mining regions in the country. In general, economically it was a period of
planned development of the city's economy, the concentration of all resources for its development in one hand
- the Ministry of Non-Ferrous Metallurgy of the USSR - allowed the city to develop dynamically.

The rapid pace of the city's development was impossible without its social infrastructure. When
developing the master plan for the development of the city of Arkalyk and its construction, progressive urban
planning principles of functional zoning, planning and development of residential complexes, industrial areas,
transport, landscaping and engineering equipment were used. For the first time, the construction of cultural
and residential buildings was carried out in accordance with a step-by-step service system (micro district -
district center — urban community center).

All types of transport developed: railway, aviation, automobile. The construction of each of them was
associated with scientific and technical achievements in their respective industries. The management results
of recent years show that with some support from regional and governmental authorities, changes in improving
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economic and other indicators are possible. Work has begun in the city to explore and maximize the
development of tourism opportunities to stabilize the city's economy.

In conditions where the main role in solving the problems of the city in reforming its economy belongs
to local authorities and management, it is possible to purposefully influence this process only on the basis of
a long-term strategy for the economic and social development of the city.
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This article is devoted to the study of the formation and development of Turkological scholarship in
Kazan, which has long been recognized as one of the key centers of Turkological research. The study seeks
to provide a comprehensive analysis of the contributions of Kazan-based scholars to the study of Turkic
languages, literature, culture, and history, with particular emphasis on the interplay of scholarly traditions and
the construction of national identity. Central to the discussion are the works of prominent figures of the
Kazan-Tatar Turkological school, including Kayum Nasyiri, V. V. Radlov, and A. N. Samoylovich. Special
attention is given to contemporary lines of research that continue the traditions established by their
predecessors. The author underscores the significance of the Kazan-Tatar Turkological school as a unique
cultural and scholarly phenomenon that has influenced the development of Turkology both within Russia and
beyond its borders. The analysis conducted enables the identification of the historical preconditions for the
emergence of this school, traces its evolution throughout the 18th to 20th centuries, and evaluates its impact
on the current state of Turkological studies. The findings presented are of relevance to scholars in the
humanities and contribute to the further advancement of Turkological research. The article also attempts to
examine the works of well-known scholars engaged in the study of Eastern topics, including those working
within the Turkological field. The scope of the research extends beyond the framework of Kazan University. It
is noted that in order to govern a multiethnic state populated by numerous Turkic-Tatar peoples—and to
implement imperial, missionary-assimilatory, and colonial policies—it was essential to possess knowledge of
the languages, cultures, customs, and histories of the subject ethnic groups and neighboring countries. In
this context, the formation and development of the Kazan-Tatar Turkological school acquires particular
significance, becoming an important component of Russian Oriental studies. The article presents a compre-
hensive analysis of the establishment of this scholarly tradition, its academic lineage, and its contributions to
the field of Turkology. The relevance of the topic in the present context is emphasized, highlighting the
necessity for its continued investigation and reflection within the framework of the humanities.

Key words: Turkology, Kazan school, scientific heritage, culture, language, national identity.

KA3AH-TATAP TYPKITAHY MEKTEBI: KAINbINTACYbI XKOHE FblJIbIMFA KOCKAH YNECI

MuHHezaynos X.FO. — ¢hunonoaus fbiribiMOapbiHbiH GOKMOPbI, npogeccop-keHecwi, KasaH gurnonoaus
XoHe MadeHuemaparnbik KOMMyHUKayusi uHcmumymbsl, Ka3saH k., Pecel ®edepayusicel.

fbiibiMu Makana KaszaH kKamnacbiHOarbl mypKimaHy fbifibiMbIHbIH Karbiimacybl MeH OaMyblH 3epm-
meyee apHarnraH. fbinbimu dacmypriep MeH ynmmbik 60nmMbicmbiH e3apa balinaHbiCbiHa epekwe Ha3lap
ay@apa ombipbin, Ka3aH fanbiMOapbiHbiH mMypki mindepiH, adebuemid, madeHuemi MeH mapuxbiH 3epm-
meyee KocKaH yrneciH manday spekemi xacanobi. Hezizzai Hazap — K. Hacnbitipu, B. Padnos, A.H. Camodrno-
8UY CbIHObI MeKmernmiH KepHeKmi ekindepiHiH fbiibiMu eHbekmepiHe, coHOali-aK 3epmmeydiH 3amaHayu
barbimmapsbiHa aydapbiniFaH. Aemopnap Ka3zaH-mamap mypkimaHy mekmebiHiH Pecelide xoHe odaH mbic
XXepnepde mypkimaHyOblH 0aMybiHa 9cep emkeH bipeaeli MoOeHU-FbINbIMU KYObinbiC pemiHdeai MaHbI30bl-
nbiFbiH amarn kepcemedi. MamepuanObl manday KaszaH-mamap mypkimaHy MekmebiHiH KanbinmacybiHbiH
mapuxu anfbiluapmmapbiH Kepcemyeae MyMKiHOIK 6epdi. byn makana asmopnapbl XVIII-XX racbkipnap
apanbifbiHOarbl KazaH-mamap mypkimaHy mekmebiHiH OamybiHbIH Heeidai ke3eHOepiH masdar, Makana
asicblHOa OHbIH Kasipai mypkimaHy fbifibIMbIHa Mu2i3geH acepiH aHblKmaobl. AfblHFaH KOPbIMbIHObIIAP
eyMaHumaprbiK fblnibiMOap canacbiHOarbl 3epmmeywinep YWiH Kbi3blFywblriblK myObipadbl XoHe MmypKi-
maHy 3epmmeyrnepiHiy api Kapal damybiHa biknan emedi. byn makanada wblFbicmaHy makbipblObiH, COHbIH
iwiH0e mypkimaHy barbimbiH 3epmmezeH berneini fanbiMdapdbiH eHbekmepiH Kapacmbipyfa marrbiHbIC
)acanobl. 3epmmey mek KasaH yHusepcumemiHiH asicbiMeH wekmenmeldi. Typki-mamap xanbikmapb! Ken
KOHbicmaHfaH Memrekemmi 6ackapy, coHOal-aK UMMEepUsbIK, MUCCUOHEPIIK-OpbicmaHObIpy XoHe
omapiray casicambiH Xy3ez2e acbklpy YWiH bafbiHObIpbliFaH 3mHocmapObliH MirniH, MedeHuemiH, canm-
Qacmypi MeH mapuxbiH biny Kaxemminiai aman eminedi. Ocbl mypfbida KazaH-mamap mypkKimaHy Mekme-
6iHiH Kanbinmacybl MeH 0aMybl epeKkwe MaHbi3fa ue 60sbin, omaHObIK WhifbiCmaHy XyleciHoe MaHbI30bl
anemeHmke atiHandbl. Makanada amarnfaH MekmernmiH Kanbinmacybi, fbliibiMu dacmypnepi MeH mypKimaHy
3epmmeyriepiHe KockaH yrneciHe keweHOi manday xacanfaH. byn makbipbinmbiH Kasipai ke3eHOe e3ekmi
ekeHi aman eminedi, COHObIKMAaH OHbl 2yMaHUMap’/blK fbibiMOap asicbiH0a opi Kapal 3epmmer,
3epOerneydiH MaHbI3bi 30p.
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TytiHdi ce3dep: mypkimaHy, KasaH mekmebi, FbinbiMu Mypa, MadeHuem, min, ynmmabiK bipe2elrix.
KA3AHCKO-TATAPCKAA THOPKOJNIOM'M4YECKASA LWWKOIA: CTAHOBIEHUE U BKINAQ B HAYKY

MuHHeaynoe X.KO. — OQokmop ¢punonoaudeckux Hayk, npogheccop-koHcynbmaHm, KasaHckul
UHecmumym, e. KasaHb, Poccutickas ®edepayusi.

HayuyHasi cmambs nocesujeHa uccriedo8aHUr0 CmaHoB8/IeHUsI U pa3gumusi MOPKOI02Uu4ecKol HayKu 8
KasaHu, komopasi sigrisemcsi 00HUM U3 K/TIOHYEBbIX UEeHMpPOo8 miopKooaudeckux uccredosaHul. B pabome
rnpedrnpuHUMaemcs rornbimKa 8CECMOPOHHE MpoaHanu3uposams 6Kad Kal3aHCKUX Y4YEHbIX 8 U3y4YeHue
MIOPKCKUX S3bIKOS, siumepamypbi, Ky/ibmypbl U UCMOPUU, akueHmupys eHUMaHue Ha e3aumodelicmeuu
Hay4YHbIX mpaduyul u opMuposaHUU HayuoHanbHOU udeHmuyHocmu. B ueHmpe eHUMaHuUsi — Hay4Hble
mpydb! ebifarowjuxcsi npedcmasumenel KazaHCKO-mamapcKol MIOPKOI02UYeCcKoU WKOMbl, maKux Kak
Karom Haceitipu, B. B. Padnos, A. H. Camodnosu4. Ocoboe sHumaHue yOesieHO coO8peMeHHbIM Harpassie-
Husm uccnedosaHull, Komopble rnpodormkarom mpaduyuu, 3aroXeHHble rnpeduecmeeHHuUKamu. Aemopsbl
nodyépkusarom 3Ha4YUMOCMb Ka3aHCKO-mamapcKol MiOPKOI02UYECKOU WKOIbI KakK YHUKalbHO20 Kyfbmyp-
HO-Hay4HO20 (heHOMeHa, OKa3aslwez0 8/IUsTHUEe Ha pasgumue mropkosoauu 8 Poccuu u 3a eé npedenamu.
[MposedéHHbILI aHanu3 o38071UIT 8bISI8UMb UCMOPUYECKUE rpedrnochiiKu ¢hopMuUpOo8aHuUsi WKOJbI, pociie-
oumb eé passumue 8 XVIII-XX eekax u oueHuUmMb 8/UsHUE Ha COBPEMEHHOE COCMOSIHUE MIOPKOIo2uYecKoul
Hayku. lTonyyeHHbie 8b1800bI Mpedcmasrigiom uHmepec 055 uccriedogamesiel 8 obnacmu 2yMaHUmMapHbix
Hayk u crnocobcmeyrom OanbHelweMy pa3gumuio MiopKooaudeckux uccnedosaHul. B Hacmoswel
cmambe npednpuHsama norsimka paccmMompems mpyoObl U3BECMHbIX YYEHbIX, 3aHUMAaBWUXCS U3y4YeHUem
80CmMoOYHOU memMamuKku, 8K/Yasi MmropKoroauyeckoe HanpasneHue. [lpu smom uccredosaHue He
oegpaHu4usaemcs pamkamu KasaHckoeo yHusepcumema. Ommedaemcsi, Ymo Onis yrpaesneHusi 2ocydapcm-
80M, HacenéHHbIM MHO204UCIeHHbIMU MIOPKO-mamapcKuMu Hapodamu, a makxe Orns peanusauyuu umnep-
CKoOU, MUCCUOHEPCKO-pycuuUKamopcKol U KOMOHUanbHoU nonumuku, 6b110 HeobxodumMo 3HaHue S3bIKOo8,
Kynbmypsbl, obbidaes u ucmopuu rnodenacmHbiX 3MHOC08 COCeOHUX cmpaH. B amom koHmekcme ocoboe
3Ha4YeHue npuobpemaem ¢hopmuposaHue u paszeumue KazaHCKO-mamapCcKol MIOPKOI02uYeCcKoU WKOJIbI,
cmaswel 8aXHbIM 3/IEMEHMOM 8 CUCMEMe 0meYecmeeHHo20 80cmoKoeedeHuUs. B cmambe daémcsi Kom-
MreKCcHbIl aHanu3 cmaHossrieHus 0aHHOU WKOMbl, €€ Hay4YyHbIXx mpaduyuli u eknada 8 mipKornoaudeckue
uccnedosaHus. lo04épkusaemcsi akmyarnibHOCMb 3as6/1eHHOU MeMbl Ha CO8PEeMEHHOM 3marie, 4mo oby-
crosnugaem Heobxodumocmse eé OasibHellez0 U3y4eHUs U OCMbIC/IEHUS 8 paMKax 2yMaHUmMapHbIX Hayk.

Knroyesblie crnoea: miopkosioausi, KasaHckasi wkona, Hay4yHoe Hacrnedue, Kynbmypa, s3biK, Hayuo-
HarnbHast UOeHMUYHOCMb.

Introduction. According to the established classical tradition, which primarily took shape during the
pre-October (pre-1917) period, the study of the Kazan center of Oriental studies, including the Kazan school
of Turkology, usually begins with the 17-18th centuries. This tradition involves examining the teaching of the
Tatar and other Eastern languages in state educational institutions, the training of personnel (interpreters,
religious figures, employees of diplomatic and administrative services), as well as reviewing dictionaries,
educational-methodological, and scholarly literature. Researchers — rightly, in our view — emphasize that
Kazan Turkology of the late Middle Ages, up to the final third of the 18th century, was primarily of a practical
nature. This is understandable, as managing a vast empire inhabited by numerous peoples — especially
Turkic-Tatars necessitated a certain level of knowledge about the languages, cultures, customs, and
histories of both the subjugated ethnic groups and neighboring countries. Such knowledge was essential for
the implementation of imperial, missionary, and Russification colonial policies, as well as for maintaining
labor resources, manpower, and tax-paying subjects.

Relevance of the Study. The Kazan-Tatar school of Turkology represents a unique phenomenon in the
history of Russian and global scholarship. Its origins date back to the early 18th century, when the
foundations of Turkological research began to take shape at Kazan University. Of particular significance is
the contribution of V.N. Tatishchev, who laid the groundwork for the further development of Turkology in the
Volga region.

In response to pressing needs, on June 18, 1700, Peter | issued a decree mandating the study of
Eastern languages by Russian subjects [1, p. 196]. Vasily Nikitich Tatishchev (1686—1750), one of the
“nestlings of Peter’s nest” and author of the renowned five-volume Russian History from the Earliest Times,
was a historian, geographer, statesman, and administrator of the Ural region (1734-1737), as well as
governor of Orenburg (1737-1739) and Astrakhan (1741-1750). In addition to several other languages, he
knew Tatar.

During his administration of the Volga-Ural region, Tatishchev founded a Tatar-Kalmyk school in
Samara (1738). A well-known lexicon was compiled with his assistance that explained numerous Turkisms
and Orientalisms that had entered the Russian language [2, pp. 225-226]. Tatishchev’s reflections on the
importance of studying non-Russian languages and establishing schools are of particular interest. He wrote:
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“European languages are useful for acquiring scientific knowledge, but due to our proximity and constant
dealings with the Tatars, the Tatar language is necessary as well. In other provinces, the Sarmatian
languages are also useful. Furthermore, the languages of neighboring states—Chinese, Mongol, Persian, and
Turkish—are not only useful for those who may travel there, but also for acquiring their knowledge and
understanding their histories.”

In response to the question, “Which languages should be studied and where should schools be
established?” Tatishchev stated: “I consider three the most necessary: 1) Tatar, which can best be taught in
Kazan, Tobolsk, and Astrakhan, and especially now in Orenburg... Moreover, as many Tatars are scholars
of Arabic, they can also be taught Arabic. 2)The language of the main subject peoples, Sarmatian—still used
by various ethnic groups (he refers primarily to Ugric-Finnic peoples and the Chuvash. — Kh.M.)-which can
be taught in Tobolsk, near the city of Arkhangelsk, in Kazan, and in St. Petersburg. 3) Kalmyk, most
conveniently taught in Astrakhan.” [2, p. 71].

Tatishchev frequently visited Kazan and, in 1745, resided in the village of Tetyushi in Kazan Province.
He contributed to the mapping of the Volga region and Siberia. The further development of education and
the establishment of institutions for the study of Turkic-Tatar and Ugric-Finnic languages and histories were
largely linked to his plans. For example, the teaching of Tatar was introduced at the Tobolsk Theological
Seminary (opened in 1744) and at the Astrakhan School (since 1764) for the children of soldiers and
commoners. Since 1769, Tatar had been studied at the First Kazan Gymnasium where teaching was carried
by members of the Khalfin family (Sagit, Ishaq, Ibrahim...). Tatar instruction was also introduced at the Omsk
School in 1789, the Tobolsk People’s School in 1771, and even at Moscow University in the same year.

In 1788, Bishop Damaskin (D.S. Rudnev, 1737-1795)-author of the Dictionary of the Languages of
Various Peoples Living in the Nizhny Novgorod Diocese (Russian, Tatar, Chuvash...)-organized the study of
Tatar and Chuvash at the Nizhny Novgorod Theological Seminary [3, p. 27].

Noting these and similar educational institutions, the prominent 20th-century Turkologist N.A.
Baskakov wrote: “Teachers of Tatar, Kirghiz (Kazakh), and other Turkic languages, as well as Arabic and
Persian, were mainly mullah-teachers from among the Tatars.” [3, p. 27].

This observation is supported by numerous other historical facts. In general, Tatars played a
significant role—directly or indirectly—in the compilation of dictionaries, as well as in the development of
educational and scholarly works in Oriental studies, particularly in Turkology, both by Russian and foreign
scholars.

State of Research. The study of the Kazan-Tatar school of Turkology has been advanced in the works
of scholars such as Kh.Yu. Minnegulov, G.R. Galiullina, R.R. Zamaletdinov, and others. While their
contributions are undoubtedly significant, a comprehensive analysis of the formation and development of the
Kazan-Tatar school of Turkology still requires further investigation.

Purpose of the study. The goal of this article is to analyze the formation and development of the
Kazan-Tatar school of Turkology and to assess its contribution to the advancement of Turkological studies in
Russia and internationally. To achieve this goal, the following objectives have been set:

Objectives of the study:

e to explore the historical prerequisites for the emergence of the Kazan-Tatar school of Turkology;

o to assess the role of V.N. Tatishchev in laying the foundations of Turkological research in Kazan;

¢ to analyze the key stages in the development of the Kazan-Tatar school of Turkology from the 18th
to the 20th century;

e to evaluate the influence of the Kazan-Tatar school of Turkology on the current state of Turkological
studies.

Materials and Methods. The primary sources for this study are the works of V.N. Tatishchev and
contemporary research on the Kazan-Tatar school of Turkology. To achieve the desired results, the following
research methods were employed:

¢ historical-genetic method — used to analyze the origins and developmental stages of the Kazan-
Tatar school of Turkology;

e comparative-historical method - applied to compare the Kazan-Tatar school with other
Turkological schools and traditions;

e linguistic analysis — conducted to examine the features of the Tatar language and its interaction
with other Turkic languages.

Research Results:

1. Formation of the Kazan-Tatar School of Turkology.

The Kazan-Tatar school began to take shape in the early 18th century, coinciding with the establishment of
the Department of Oriental Languages at Kazan University. V.N. Tatishchev played a pivotal role in this
process, laying the foundation for Turkological research in the Volga region.

2. Development of the Kazan-Tatar School in the 18th—19th Centuries.

During this period, the Kazan-Tatar school experienced significant growth due to the first scholarly
works on the Tatar language and literature. Particular attention was given to the study of Arabic and Persian
classical literature and its influence on Tatar literature.
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3. Current State of the Kazan-Tatar School of Turkology. In the 20th and 21st centuries, the school
has continued to develop, becoming one of the key centers for Turkological studies in Russia. Contemporary
research covers a wide range of topics, including linguistics, literary studies, culture, and the history of the
Tatar people.

In the post-October period and up to the present day, numerous works have been written on the
history of the Tatar people: The Tatars of the Middle Volga and the Urals (Moscow, 1967); A.Kh. Khalikov’s
The Tatar People and Their Ancestors (Kazan, 1989); M.A. Usmanov’s Tatar Historical Sources of the 17th—
18th Centuries (Kazan, 1972); R.A. Fakhrutdinov’s History of the Tatar People and Tatarstan (Kazan, 1995);
F.A. Rashitov’'s The History of the Tatar People: From Ancient Times to the Present Day (Saratov, 2001);
The Tatars (Moscow, 2001); Tatar History and Civilization (Istanbul, 2010 — 695 p.), among others. These
works represent diverse scholarly perspectives and sometimes differ substantially in their conceptual
approaches and interpretations of key events.

The Sh. Marjani Institute of History of the Academy of Sciences of the Republic of Tatarstan, with the
participation of scholars from other institutions and countries, has compiled and since 2002 been publishing
a seven-volume History of the Tatars from Ancient Times: Vol. |: Peoples of the Steppe Eurasia in Antiquity
(2002 — 551 pp.); Vol. lI: Volga Bulgaria and the Great Steppe (2006 — 959 pp.); Vol. lll: The Ulus of Jochi
(Golden Horde), 11th — mid-15th century (2009 — 1055 pp.); Vol. IV: Tatar States of the 15th—18th Centuries
(2014 — 1080 pp.); Vol. V: The Tatar People within the Russian State, Late 16th—18th Centuries (2014 —
1032 pp.); Vol. VI: Formation of the Tatar Nation, 19th — Early 20th Century (2013 — 1172 pp.); Vol. VII: The
Tatars and Tatarstan in the 20th — Early 21st Century (2013 — 1008 pp.). These volumes include extensive
illustrative materials, valuable sources, tables, and more.

Turkological research is closely intertwined with archaeology, which provides essential data on the
historical development of the Turkic peoples. Archaeological excavations have been conducted across
regions inhabited by the ancestors of the Turkic-Tatars—Sarai, Astrakhan, Saratov, Bolghar, Kazan, Bilyar,
and others. In recent decades, prominent archaeologists such as N. Vorobyov (1889-1963), N. Kalinin
(1888-1959), A. Khalikov (1929-1994), R. Fakhrutdinov (1937-2014), M. Usmanov (1934-2010), A.
Mukhamadiev (b. 1933), F. Khuzin (b. 1951), A. Burkhanov (b. 1956), and others have made significant
contributions. Their findings have helped establish the millennium of Kazan's foundation and clarify the
material culture of Bolghar, Sarai, and Bilyar. For several years, the journal Tatar Archaeology, edited by R.
Fakhrutdinov, served as an important platform for disseminating the results of these studies.

Manuscripts and old printed books are essential sources for Turkology, including Tatar studies.
Unfortunately, many written artifacts were lost due to socio-political upheavals and fires. In response,
archaeographic expeditions were organized to various regions inhabited by Tatars to identify and collect
written monuments. Thanks to the efforts of M. Usmanov (1934-2010), A. Fathi (1937-1992), M.
Akhmetzyanov (b. 1939), Minnullin (b. 1953), and others, a large number of manuscripts and rare books
have been preserved in the National Library of the Republic of Tatarstan, the “Miraskhane” archive of the
Tatarstan Academy of Sciences, and the Scientific Library of Kazan Federal University.

Ethnographic works such as N.I. Vorobyov's Material Culture of the Kazan Tatars (1930), N.A.
Khalikov’'s Economy of the Tatars of the Volga and Ural Regions (19th — early 20th centuries) (2000), and
S.V. Suslova & R.G. Mukhamedova'’s Folk Costume of the Tatars of the Volga and Ural Regions (mid-19th —
early 20th centuries) (2000) provide insight into the everyday life and material culture of the Tatars. In the
field of architecture, works such as S.S. Aydarov’s Architectural Heritage of Kazan (Kazan, 1978), N.Kh.
Khalitov’s Mosques of Medieval Kazan (Kazan, 2011), and Tatar Mosques and Their Architecture: Historical
and Architectural Research (Kazan, 2012) shed light on the forms, appearance, and unique features of
national architecture.

Between 2002 and 2015, the six-volume Tatar Encyclopedia was published in both Russian and Tatar.
It provides comprehensive and systematically organized information on all aspects of Tatar life, including
history, culture, statehood, interethnic relations, and art. This encyclopedic publication is widely recognized
as a major milestone in the cultural and intellectual life of the Tatar people and other ethnic groups.

Discussion. The Kazan-Tatar Turkological School played an important role in the development of
Turkology in Russia. Its uniqueness, in our opinion, lies in the organic combination of scientific approach and
deep understanding of the cultural traditions of the Tatar people. The contribution of V. N. Tatishchev and
other researchers to the formation of Turkological studies is fundamental and determined the further
development of the Kazan-Tatar Turkological School. In particular, in the compilation of V.N. Tatishchev's
Russian-Tatar-Kalmyk dictionary "the teacher of the (Samara) Turkological school took a direct part....
teacher (Samara) school akhun Mahmud Abdrakhmanov, who spoke - in addition to his native Tatar -
Turkish, Arabic and Persian languages” [4, p. 73] took direct part in the compilation of the Russian-Tatar-
Kalmyk dictionary" by V.N. Tatishchev [4, p. 73].

The name of the captive Swedish officer F.I. Stralenberg, who lived for 12 years (in the early 18th
century) in Tobolsk, is well known in the scientific world due to his works on the history and languages of the
peoples of Siberia, as well as the publication of “Shajarai Turk” in German. When preparing his works, he
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often consulted with Tatars. Even according to him, “his acquaintance Tatar” translated Abulgazi's work into
Russian [5, p. 58].

Academician I.I. Lepekhin (1740-1802) with the help of “akhun Kadermamet Syunchaleev and Yusuf
Izhbulatov” read, described and translated into Russian Bulgarian inscriptions on the Volga [6, p.56]. The
tradition of co-operation of famous orientalists continues in the following centuries (H. Fren - |. Khalfin, V.V.
Veliaminov-Zernov. Vel'yaminov-Zernov - Kh. Faizkhanov, |.Yu. Krachkovsky - M. Bigiev, etc.).

In general, Tatars played a substantial role in the formation of Russian Orientalism already in the 18th
century. Yusuf Kasimov, a Kazan Tatar, was commissioned by the official authorities in 1676-1677 to travel
to Bukhara. He travelled to Bukhara and Kabul. The travelling notes (second half of the 17th century) of a trip
to Central Asia, India, Arabia and the Ottoman Empire by Ismail Bikmukhametov, a Tatar from Seidovskaya
Sloboda, reflect interesting facts and information about the life and customs of some peoples of Central Asia,
the Middle East and the Near East.

Sagit Khalfin (1732-1785) in 1778 published in Moscow the first Tatar printed alphabet under a long
titte — “Alphabet of the Tatar language with a detailed description of letters and folds, composed by Sagit
Khalfin, a teacher of Kazan gymnasiums and translator of the Admiralty office, and Tatar in Kazan slobods
mullahs in these gymnasiums reviewed and approved” [7, p.184]. In addition, S. Khalfin is the compiler of a
two-volume (1574 pages in total) Russian-Tatar dictionary (1785), consisting of 25,000 words (“in favour of
the youth studying the Tatar language at the Kazan gymnasium”). This dictionary is preceded by “Concise
Grammar of the Tatar Language”. It is known that Catherine I, most likely, under the influence of ideas of M.
Lomonosov and Leibniz herself was engaged in and encouraged the lexicography of many people close to
her to compile a “general dictionary” [8, p. 84]. At her request dictionaries of different languages were
compiled. In particular, in 1787, under the guidance of P.S. Pallas, a lexicon was published under the title
“Comparative dictionaries of all languages and dialects, collected by the right hand of the Highest Person.
Division one, containing European and Asian languages. Part One”. The dictionary contains 385 Russian
words translated into 200 languages and dialects. Part two (1789) contains African and American languages
[9, p. 87]. The Tatar language and its dialects are well represented in them.

The study of Turkic-Tatar literature and the training of specialists in Turkology (including Tatar studies)
in the first half of the 19th century were conducted within the framework of Orientalism. The management of
Kazan University, especially the rectors Karl Fuchs (German) (1823-1827) and Nikolai Lobachevsky (1827-
1846), supported the so-called “orientalist research” in every possible way. In this institution studied Arabic,
Persian, Jewish, Mongolian, Chinese, Sanskrit, Armenian and some other languages [10, p. 101]. Among
them the Turkish-Tatar language occupied one of the main places.

It is noteworthy that the teaching and research of Turkish-Tatar humanitarian problems were engaged
in the leading scientists of the university. For instance, the work of K. Fuchs “Kazan Tatars in Statistical and
Ethnographic Relations” (1844) is still considered to be a valuable source for a comprehensive study of
Tatars. The author describes the life, customs, culture and education of this people. “Any traveler,” he
writes, “will no doubt find it strange to find in the Kazan Tatars, speaking in general, a more educated people
than some, even European. A Tatar who cannot read and write is despised by his fellow countrymen and, as
a citizen, does not enjoy the respect of others. Therefore, every father tries to enroll his children as early as
possible in a school, where they would learn... to read, write and learn the beginnings of their religion” [2,
p.212].

Turkic-Tatar literature (the predominant language) at Kazan University (KU) was taught at the verbal
department, especially at the “Eastern division”. Until 1829 it was taught by Ibrahim Khalfin (1778-1829),
then by the Kazembek brothers, and in 1846-1855 by I|. Berezin. — |. Berezin. Muhammadgali Makhmudov
(1824-1891) taught a course of “Tatar” calligraphy in 1842-1855. One of the brightest representatives of
Kazan orientalism, including Turkology, is Alexander Kazembek (1802-1870), a world-famous orientalist.
Kazembek and his students deeply understood the great role of language in the social and spiritual life of the
people. In their opinion, the study of language should contribute to the research of both the spiritual life of the
people and their history. I.N. Berezin (1818-1896. From a family of Russified Tatars. - H.M.) made a great
contribution to the development of Kazan and the whole national Orientalism. He was a graduate of Oriental
literature at KU, a pupil of the Arabist F. Erdman (1793-1863) and Kazembek, a versatile personality. He
wrote works on the history, philology, and archaeology of eastern Muslim peoples. The most valuable are his
works “Sketch of the internal structure of the Ulus Dzhuchiev”; “Turkish Chrestomathy”; “Description of
Turkish-Tatar manuscripts kept in the libraries of St.-Petersburg” (1846-1849), “Library of Oriental historians”
[(1849-1854) [(1849-1854). Here are translations of works by Shaybani, Rashid ad-Din, Abul-Gazi...] and
others. The activity of Yanuarii Yartsev (1792-1861), a graduate of Kazan Gymnasium and KU, was also
versatile. He was a pupil of I. Khalfin and H. Fren. “For the purpose of studying the colloquial Tatar-
Seifetdin”. In 1816 Ya. Yartsev defended at KU a thesis on “On Russian words originating from Eastern
languages” (in Latin). He also investigated a verse novel by the medieval Turkic author Majlisi about
Seyfelmulyuk [4, p. 15].

The transfer of the Oriental Division and some of its teachers in 1855 to the capital of Russia
negatively impacted on the state of Orientalism at Kazan University: training in Turkology and teaching of
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Tatar literature almost ceased here. It is true that N. liminsky in 1862-1872 and N. Katanov in the 90s
conducted classes on the Tatar language, but they pursued only practical, linguistic goals, and Tatar
literature was largely excluded from the curriculum.

However, despite this, in the 19th century Kazan University left a deep trace in the study of Turkic-Tatar
literature and in the training of personnel in Turkology. The famous Finnish scholar M.H. Kastren (1813-1852)
wrote in 1850: “There is hardly one university in the whole world where Oriental literature is studied so
zealously as in Kazan. There are many departments here devoted to the linguistics of the East...” [Quoted from
the book: A.K. Rzaeva “Muhammad Ali M. Kazembek”. A huge number of books, including such valuable
editions as “Kyissasel anbiya” (“Tales of the Prophets”, 1310) by Rabguzi; “Baburname”, “Genealogy of the
Turks” by Abulgazi, etc.), printed in the university printing house, were distributed not only among Turkic-
speaking readers, but also throughout the Islamic world, as well as among orientalists in Eurasia. We
personally had to see Kazan editions in major libraries in St Petersburg, Helsinki, Turku, Istanbul, Ankara,
Tashkent, Dushanbe and other cities. It is noteworthy that in Kazan, especially in the printing house of KU,
books were printed in Kazakh, Tajik, Turkmen, Kumyk and other oriental languages [5, p.31].

Today, specialists in Tatar literature are trained at the Institute of Philology of Kazan Federal
University (KFU), the Naberezhnye Chelny Social and Pedagogical Institute, as well as at Bashkir State
University and Bashkir State Pedagogical University. Future experts in Turkish philology and history study at
the Institute of Oriental Studies at KFU, which includes the Department of Tatar Studies and Turkology. The
main centers for Tatar studies are KFU and the Ibrahimov Institute of Language, Literature and Art.

Conclusion. The study of oriental themes, including Turkic studies, was not limited only to Kazan
University; it was also carried out in other educational institutions, as well as in various institutions of Russia:
“in addition to the Moscow, St. Petersburg, and Kharkov Universities, the Lazarev (“Armenian”) Institute of
Oriental Languages” (1815-1918), the “Training Department of Oriental Languages at the Asian Department
of the Ministry of Foreign Affairs” (1823-1913), “Oriental Institute at the Richelievsky Lyceum in Odessa”
(1828-1856), “Practical Oriental Academy” (St. Petersburg, 1910-1918), in Muslim madrasas, in gymnasiums
and colleges (Kazan, Saratov, Tomsk, Astrakhan, Tobolsk...), in Teachers' colleges (Kazan, Saratov, Tomsk,
Astrakhan, Tobolsk...), in Teachers' Institutes in Kazan, Ufa, Tashkent..., in military educational institutions
[Siberian (Omsk), Neplyuev (Orenburg), etc.].

As it is known, as a result of the joint “activity” of Russian tsars (especially Ivan the Terrible and Peter
the Great) and church leadership a significant number of non-Russians, including several thousand Tatars
from the Volga region, the Urals, and Siberia, were converted to Christianity. In comparison to Muslims,
these converts were granted certain privileges, particularly in taxation and access to education. For instance,
while the tsarist government did not allocate any funding for Tatar Muslim madrasahs, schools for the
Kryashen Tatars (Christianized Tatars) were established and supported by the state, and Orthodox churches
were built for them.

Some Turkologists also came from among the baptised Tatars. Notably, A.A. Trojansky (1779-1824),
a native of “Kryashen”, was the author of “Concise Tatar Grammar...” (Kazan, 1814). (Kazan, 1814), two-
volume “Dictionary of the Tatar language and some Arabic and Persian expressions used in it...” (Kazan,
1833-1835), studied at the Kazan Theological Academy, taught the Tatar language in Kazan theological
schools. Many famous figures of Russia, such as Karamzin, Derzhavin, Godunov, Kuprin, came from Turkic-
Tatar clans (the number of them is more than 500), which in different periods adopted Christianity and
gradually became russified.

As it is known, the classical Kazan Turkological school of the 18th - early 20th century has no clear
geographical boundaries. At times, especially during the period of the Kazan educational and spiritual
district, it included vast territories of Eurasia, starting from the Volga region and the Urals and ending with
Siberia and the Far East. The geography of the sphere of activity of the Kazan Turkological School gradually
narrowed with the opening of new educational institutions and scientific centres in the East, with the
concentration and development of oriental studies in St. Petersburg and Moscow. But the Volga and Urals,
Western Siberia, Astrakhan, Ufa, Tobolsk, Tyumen, Petropavlovsk (Kyzyl'yar), Uralsk and other traditional
regions and centres, where the bulk of Tatars and Bashkirs live, remain in its structure.

Thus, the Kazan-Tatar Turkological School represents an important stage in the history of Turkology.
Its development is associated with the names of outstanding scholars. Modern research conducted within
the framework of the Kazan Turkological School continues the traditions established in the 18th century and
makes a significant contribution to the development of Turkology as a science.

REFERENCES:

1. Bartold V.V. Istoriya izucheniya Vostoka v Evrope i Rossii [History of the study of the east in
Europe and Russia]. Leningrad, 1925, 318 p. (In Russian)

2. Awrasya tiirkologlari Sézligii [Dictionary of Eurasian turkologists]. Prepared by: Aleksandr
Kolesnikov, llyas Kemalogly. Aleksandr Kolesnikov, llyas Kemalogly, Ankara, Turki history kzgiti, 2020, 482
p. (In Turkish and Russian)

236



oUnonorva FbiNibIMOAPbI OUNONOIMNNMYECKUE HAYKHU

3. Tatarskaya e'nciklopediya [Tatar Encyclopaedia]. Kazan, KSU, 2014-2022, vol. 2, pp. 214-182. (In
Russian)

4. Parker E.Kh. Ty'syacha let iz istorii tatar [A thousand years from the history of the Tatars].
Translation and comments by V.S. Mirzayanov, Kazan, Idel-Press, 2023, 288 p. (In Russian)

5. Mahmud al-Kashgari Divan Lugat at-Turk [Diwan Lugat at-Turk]. Translation, foreword and
comments by A.M. Auezova, Almaty, Dijk-Press, 2021, 1288 p. (In Russian)

6. Nurihan F. Drevnie yazy'ki mira v sopostavlenii s tatarskim: Istoriko-lingvisticheskie
issledovaniya [Ancient languages of the world in comparison with Tatar: Historical and linguistic studies].
Kazan, Idel-Press, 2019, 615 p. (In Russian)

7. Benjamin S. Mericli Michael Bloodood. Annotating Gognates and Etymological Origin in
Turkic Languages. Ankara, Turik tarih kurutu, 2020, 482 p.

8. Usmanov M.A. Tatarskie istoricheskie istochniki XVII-XVIII vv [Tatar historical sources of XVII-
XVIII centuries]. Kazan, izdatel'stvo KSU, 2022, 223 p. (In Russian)

9. Bakirov M.H. Shigurijat bishege. Gomumtorki pojezijanen zharaluy ham in boryngy formalary
[Shiguriyat Dance. Creation of all-Turkish poetry and its ancient forms]. Kazan, Prosveshhenie, 2022, 343 p.
(In Tatar).

10. Ahmatzhanov M.l. Tatar kuljazma kitaby [Tatar manuscript book]. Kazan, Tatar book, 2000, 270
p. (In Tatar).

Information about the author:

Minnegulov Khatip Yussupovich — Doctor of Philological Sciences, Professor-consultant, Kazan
Institute of Philology and Intercultural Communication, Russian Federation, 420000, Kazan, 2 Tatarstan Str,
tel.: 920130, e- mail: Khatip.Minnegulov@ksu.ru.

MuHHeaynoe Xamun HOcynosud — cbunonoausi fbliibiMOapbiHbiH OOKMOPbI, MPOogheccop-KeHecuw,
KasaH cbunonozusi xeHe mMadeHuemaparnbik KOMMyHUKauus uHcmumymel, Pecel ®edepauyusicsi, 420000,
KasaH K., TamapcmaH keuw., 2, men.: 2920130; e-mail: Khatip.Minnegulov@ksu.ru.

MuHHeaynos Xamun Hcynosud — OOKMOP ¢busiofio2UYECKUX HayK, [pogheccop-KOHCYIbmaHm,
KasaHckuli lHcmumym ¢bunonoauu u MeXKyrnbmypHoOU KoOMMyHUKayuu, Poccutickass ®edepayus, 420000,
2. KasaHb, yn. TamapcmakH, 2, men. 2920130, e-mail: Khatip.Minnegulov@ksu.ru.

XFTAP: 821.512.122:398
90X 17.71.91
https://doi.org/10.562269/RWEP2521237

TYPKI SNTEMI XANbIKTAPbIHbIH ®OJIbKIOPbIHAOAFbI ¥J1bl TYNTFANAPObIH BAJANIK LWAFbI

Mypamkbidbl M.* — ¢bunionoauss mazucmpi, Ghusiono2ust XXoHe npakmukarsblK TUHesUucmuka kagedpa-
CbIHbIH ara oKbImyuibicbl, Axmem balmypcbiHybl ambiHOarbl KocmaHal eHipsik yHusepcumemi, KocmaHat
K. KazakcmaH Pecnybrnukachsl.

XKypcuHanuHa I'. K. — c¢bunonoeusi fbinbiMOapbiHbIH KaHOUOambi, (busiofiogusi XoHe MpaKkmuKarsblK
NuHesucmuka KaghedOpachiHbiH KaybiMOacmbipbiiiFaH npogeccopObiH M.a., Axmem balmypcbiHyribi
ambiHOarbl Kocmanal eHipnik yHueepcumemi, Kocmaral K., KazakcmaH Pecriybrnukacsil.

Anmeibaesa A. 6. — a2ymaHumapnbik fblibiMOapbIHbIH Ma2ucmpi, (ounonoaus XeHe fpakmukarsbiK
nuHegucmuka kaghedpachiHblH afa OKbimylwbicbl, Axmem balimypcbiHyibl ambiHOarbl KocmaHal eHiprik
yHusepcumemi, Kocmanal K., KasakcmaH Pecriybrnukacsil.

Akdaynemosa XK. A. — cpunonoeus masucmpi, buronoaus XeHe MpakmukasnblKk fuUHe8UCMUKa
KaghelpachiHbIH afra okbimyuwhbickbl, Axmem balimypceiHyrnbl ambiHOarbl KocmaHal eHipsiik yHusepcumemi,
Kocmarnali K., KasakcmaH Pecriybnukacei.

byn makanada mypki xanbikmapbiHbIH DOSIbKIOPbIHOarbl XXemimMOiKk MOMUBIHIH KepiHici Kapacmbipbi-
nadel. XKemimOik obpa3sbi — xasblK aybl3 90ebuemiHOe Xui keadecemiH, mepeH Ma3MyHra ue api CUMBOJIObIK
MoHi 30p maKbipbinmapobiH 6ipi. Analdda 6y makbipbIn FelIbIMU MypFbiOaH a3 3epmmerieeH. TYpKi xarbiK-
mapbiHbIH Mugbmepi, aHbI30apbl, 3rocmapbl MEH mapuxu XbiprapbiHOa Xemim KanfaH bambiprap MeH
buneywinepdid 6eliHeci epekwe opbiH anadbl. Makanada ocbl (honbKIopbIK KedinkepnepOid Kanbinmacy
epekuwiernikmepi MeH onapObiH mapuxu myJsranapmMmeH balinaHbiCbl XaH-Xakmbl mandaHadsbl.

Makanada xemimOik MOMUBIHIH MypKi xanblKmapbiHbiH OyHUemaHbIMbl MEH dfieyMemmik Kypblribi-
MbiHOarbl peni aHblIKkmanaodbi. XanbiK wbifrapmanapbiHia xemim bana kebiHece KUbIHObIK KOpir, KOpribiKKa
Ywebipaca 0Oa, KeliHHEH yIKeH xemicmikmepae xemin, xaH, bambip Hemece 6u amaHambiHbl alimblnadsbi.
byn momue xanbikmblH 6acwbifa KOSIMbIH Hezisei mananmapbl MeH apMaH-minekmepiH kepcemeoi.
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Makanada Abbinal xaH, Opa3-Myxammed, ©binxalibip xaH xoeHe backa da mapuxu myrranapObiH eMip
XKOnbl MeH oniapdbiH ¢hornbknopdarbl beliHeci canbicmbipmarbl mypde Kapacmsipbiiadsl.

CoHbiMeH Kamap, Makanala xemimOikke Oe2eH XallbIKmbiH Ke3Kapachbl, OHbIH MoOeHU XoHe
aneymemmik MoHi KeHiHeH awblnalsl. bip xarbiHaH, xemimoepae deceH asyWwbiblK ce3imi, onapdbl Konday
MeH Kopfay Oacmypi Kapacmbipbifica, €KiHWI xafbiHaH, Kelbip aHbi30ap MeH HaHbIM-CeHiMOepde xemim-
OiknieH baliiaHbicmbl mepic ke3kapacmap 0a ke3decemiHi alimbiiadsbl.

Makanada xemimOik momuegiH mandayda canbiCmblpMarsibl-mapuxu XeHe curiammamaribik adicmep
KondaHbiFaH. byn mypki xanbiKmapbiHbiH OONbKIOPbIHOarbl opmak ctoxxemmepldi aHbiKmayfra, ofap0obiH
mapuxu Heei30epiH awyra XoHe XallbIKmbiH pyXaHu MypacbiHOarbl xemiMOik (beHOMEHIH mepeHipek
myciHyae MyMKiHOIK 6epedi.

TyiiiHdi ce3dep: ¢hornbkiop, mapuxu ¢hakminep MeH (hONbKIOP, canbiCmbipMarbi manday, aHbia,
POLKIIOP XKaHpbl, XemimAik Momuegi, opmak croxem.

DETCTBO BENMUKUX NUYHOCTEN B ®OJIbKITOPE HAPOOB TIOPKCKOIO MUPA

Mypamkbiabl M.* — masucmp ¢bunonoauu, cmapuwul nperodasamerb Kaghedpbl ¢husionoauu U rnpak-
mudeckol nuHeeucmuku, KocmaHatckuli peauoHarbHbIl yHusepcumem umeHU Axmem balimypcbiHynbl, 2.
Kocmarnali, Pecnybniuka Kazaxcmar.

XypcunanuHa . K. — kaHOudam ¢busiofioeu4ecKUX HayK, U.0. accoyuuposaHHO20 rpogeccopa
Kaghelpbi cpurionoauu U npakmuyYeckol nuHesucmuku, KocmaHalckull peauoHarnbHbIl yHUBepcUmem
umeHu Axmem batimypcbiHynbl, e. Kocmanal, Pecriybrniuka KazaxcmaH .

Anmbibaesa A. b. — Masucmp 2ymMaHumapHbIX HayK, cmapwul rnperodagamernb Kagedphbl
usonoauu u npakmuyeckol nuHaeucmuku, KocmaHadckuli peauoHasnbHbIU yHUgepcumem umeHu Axmem
BatimypcbiHynbl, 2. Kocmaral, Pecnybnuka Kazaxcmar.

Akdaynemosa XX. A. — mazucmp cbunonoauu, cmapwuti npernodasamerns Kagedpbi ¢hunonoauu u
npakmu4yeckol  nuHesucmuku, KocmaHalckul — peauoHarnbHbIli  yHUgepcumem  UMeHU  Axmem
BatmypcbiHynbl, 2. Kocmaxal, Pecnybnuka Kazaxcmar.

B daHHOU cmambe paccmampugaemcs MoOmug cupomcmea 8 (hosIbKIIope MiOPKCKUx Hapodos. Obpas
cupombl — OOUH U3 4Yacmo ecmpedyaruuxcs U a/1yb0oKOo CUMBOIUYHbIX CHOXEermo8 8 YCMHOM HapOOHOM
meopyecmee. OOHako ama mema 00 cux Mop ocmaemcsi Maslou3y4yeHHOU C Hay4YHOU MmOYKU 3peHus. B
mugbax, nezeHdax, arocax U UCIMOPUYECKUX MECHSIX MIOPKCKUX Hapodos ocoboe mecmo 3aHumarom obpa3sbl
cupom, Komopable 8rocedcmeuU CmaHoB8AMCcs 2eposMU Uu npasumenamu. B cmambe 0emarnbHO aHasu-
3upyromcsi ocobeHHocmu ¢hopMuUpPOBaHUS 3MUX OOJIbKITOPHbIX MEPCOHaxel U UX C853b C UCMOPUHECKUMU
NUYHOCMSIMU.

B cmamebe onpedensemcsi posib MoOmuga cupomcmea 8 MUPOB033PEHUU U coyuarnbHOU cmpykmype
MIOPKCKUX Hapooos. B HapoOdHbIx npoussedeHusix cupoma Yyacmo cmarskueaemcsi ¢ mpyOHocmsmu u npu-
MeCHeHUsIMU, HO CO epemeHeM Oocmuezaem ycriexa, CmaHo8siCb xaHoM, bambipoMm unu 6uem. Omom
Momue ompaxkaem OCHO8Hble mpebogaHusi u oxudaHusi Hapoda K ceoemy nudepy. B cmamee nposodumcs
cpasHUMerbHbIU aHau3 Ucmopu4yecKux nu4YHocmel, makux Kak Abbinal xaH, Opa3-Myxammed, Abynxaup
XaH u dpyaux, ¢ ux obpasamu 8 ¢hosbKIIope.

Kpome moeo, uccnedyemcsa omHoweHue Hapoda K cupomcmey, e2o Ky/bmypHoe U coyuasibHoe 3Ha-
yeHue. C o0HOU cmopoHbl, paccMampugaromcess mpaduyuu noddepxku U 3aujumsi cupom, ¢ Opyaol —
aHanuaupyromcs mughonioegudeckue npedcmassieHus u npedpaccyoku, cesi3aHHbIE C cupomamu.

B cmambe ucnonb3yemcsi cpasHUMesIbHO-UCmopuYecKkulli U onucamesbHbIl MemoObl aHanu3a
mMomuea cupomcmea. Omo rno38osisiem 8bisieumb 0bujue CloXXembl 8 (HOSILKIIOPEe MIOPKCKUX Hapodos,
packpbimpb UX UCMOPUYECKUE OCHO8bI U enybxe noHsmb ¢heHoMeH cupomcmea 8 OyX08HOM Hacrieouu
Hapoda.

Knrodeebie cnoea: hosbKiop, ucmopudyeckue chbakmbl U ¢hOMbKIIOP, CpasHUMesbHbIlU aHasus,
nezeHda, xaHp ¢hornbKIopa, Momue cupomcmaea, obuud croxem.

THE CHILDHOOD OF GREAT FIGURES IN THE FOLKLORE OF TURKIC PEOPLES
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This article examines the motif of orphanhood in the folklore of Turkic peoples. The image of an
orphan is one of the most frequently encountered and symbolically rich themes in oral folk arts. However,
this topic remains understudied from a scientific perspective. In the myths, legends, epics, and historical
songs of Turkic peoples, orphaned heroes and rulers occupy a significant place. The article provides a
detailed analysis of the formation of these folklore characters and their connection to historical figures.

The study explores the role of the orphanhood motif in the worldview and social structure of Turkic
people. In folk narratives, an orphan often faces hardships and oppression but later achieves great success,
becoming a khan, warrior, or judge. This motif reflects the people's fundamental expectations and ideals for
their leader. The article includes a comparative analysis of historical figures such as Abylai Khan, Oraz-
Muhammad, Abulkhair Khan, and others, examining their representations in folklore.

Additionally, the research delves into public perceptions of orphanhood and its cultural and social
significance. On the one hand, it discusses traditions of supporting and protecting orphans, while on the
other, it examines mythological beliefs and prejudices associated with orphanhood.

The article employs comparative-historical and descriptive methods to analyze the orphanhood motif.
This study helps identify common plots in the folklore of Turkic people, uncover their historical foundations,
and deepen the understanding of orphanhood as a phenomenon in the spiritual heritage of these cultures.

Key words: folklore, historical facts and folklore, comparative analysis, legend, folklore genre, motif of
orphanhood, common plot.

Kipicne. ®onbknopaplH Tapuxu WbIHAbIKNEH GannaHbiCbl — OMNbKNOPTaHy FbifbIMbIHLIH, MaHbI3abl
mMacenenepiHii Gipi. Byn mMaceneHi fbinbiMy TypFbliAaH 3epTTey eTe KypAEri XaHe Kenkbipbl: «orbKiop
XKOHEe Tapux», «Tapuxu WbIHAbIK NeH donbKnop» mMacernenepi ponbKNopTaHyablH, KanbintTacybl MeH gamybl
Ke3eHiHge apaanbiM bGipre xypin, apHanbl 3epTTeynepaiH HbicaHbl 6onbin kenedi. CoHgan-ak, GONbKIOPIbIK
TyblHOBITAPAAH «Tasa Tapux» XacafaH fanbimgap mektebi 6onfanbl 6enrini. MyHOan fbinbiIMM SpEKETTIH
Heri3ci3 bonmaraHbl aHblK, 8NTKEHI (DONBKNOP — OMNONOrMANbIK 9pi TapmMxy MaHbi3bl 6ap mypa.

dPonbKNop eKi FbiNbIMHbIH TOFbICBIHAA OpHanackaH aHe Genrini 6ip Osyipae emip cypreH Tapuxm
TynFanap Typanbl 6asHgangbl. On, ageTTe, Tikenem HeMece >XaHama TypAe Tapuxu OKUFanapMmeH >XaHe
WbIHaNbI eMipMeH 6arnaHbICTbl. Ananga, 6i3giH, onbiMbI3wa, ONBbKIOPIbIK LWbiFapMa Tapuxu okuFanap MeH
TynFanapabl anTapnbikTan esrewe cunattangbl. donbknopablH Typni >XaHprapbl LbIHAbIKKA SpTypni
Jopexene xakblH kenefi. Mbicanbl, Xblpnap MeH epTerinep, Tapuxu noamManap MeH aHbi3gap Tapuxu
OoKuFanapApl apTypni geHrenge 6eriHenenpi. Erep eprerinepae Tapuxu LbIHABIK ©Te cupek api 6ynabip
bonbin kence, 6aTbipnblk NOSMa MEH Tapuxm 3MNOCTa LWbIHALIK alKbiHbIpaK kepiHedi. EkiHwi xafbiHaH,
aHbl3gapaa 6onrFaH okuFanapablH i3i angekanga 6acbkiM, TiNTi kerObip xargannapga Tapuxu aHbi3gapablH
CIOXKeTi Tapuxu KyxaTtapAblH Ma3MyHbIMeH cankec kenefi. CoHAbIKTaH aHpi3fapibl TapuUXTblH, AepeKKesi
Hemece, eH bonmaraHa, Tapuxu KyxaT peTiHge KapacTeipyra 6onagbl.

XanbIKTblH aybl3lla Tapuxbl peTiHge OafanaHaTblH aHbl3gapra «Tas3a Tapux» peTiHde kapayfa 6or-
Mangbl >xeHe OHAafFbl OKUFanapablH anfall TapafaH CoTiHeH GacTan el e3repicke yliblpaMaraHblH, WbIHAbIK-
TbiH CON KannblHAa CaKTanfaHblH TOSbIKTan MOMbIHAAY MYMKIH emec. backawa anTkaHga, aHbl3 4epeKTepiHiH,
GapnblifblH WbIHAMGLI gen kabbingay OypbiC eMec. AHbI3 KypamblHa €HreH ke3 KenreH HakTbl Tapuxu dakT
yakblT ©Te ea3repicke ylblpanibl, On Tapuxu XafdawrFa >XoeHe con fsyipae emMip cypreH yprakTbiH
KeskapacblHa camnkec ipiktenin, enaeneni. Ecki TyCiHiKTepaiH, OpHbIHA XXaHa yFbiIMAap MeH TaHbIMAap Kenegi.
biz C. KackabacoBTbIH MblHa MiKipiMeH KeniceMi3: «AHpbI3 XaHpbl, Xanmnbl PONbKIOP CUAKTbI, aHaXPOHU3M-
aepaeH Typmangpl. BipiHwigeH, on aybl3lla TapafaHAbIKTaH, ekiHWiaeH, okuFa GasHaanfFaHHaH Gepi y3ak
YaKblT OTKEHAIKTEeH, VYLWIiHLWIOEeH, aHbl3fa KOPKEeMAiK 3MNeMeHTTep acep eTKEHAIKTEH, aHbl3gafbl OKufa
KeMecCKineHin, okuFaHblH GipHelle Hyckackl nanga 6onagel, TinTi 6asHaay yakbiTbl Aa e3repicke yLibipanabl»
[1,124-6.].

MakanaHbIlH Heri3ri MakcaTbl — canbiCTbipMarnbl-cunaTtTamanblk a4icTi Gacwbinbikka ana oTbIpbIM,
TYPKi XanblKTapbiHa opTaK XeTiMAiK MOTMBTEPIH XanblK XafblHOa XoHe Tapuxu pakTinepae cakranfaH
aHpl3gap apkblnbl aHbIKTay.

MinpeTtTepi. Onemaik donbknopaarbl TaHbIMan TynfanapablH eMip TapuXblHaH XacTblK LUAKTafbl
XKeTiMAIK CIOXeTTepiH aHblkTay; »KeTimaik MoTuBi Oonawak GuneyuwiHii emipbasHbIHbIH, axbipamac Oerniri
ekeHiH ganengey; PONbKIOPNbIK KENiNkep MEH Tapuxu TyffFaHblH «epekwe 6ananblk LWafFbiHbIH» OenHe-
NeHyiH KepceTy.

Martepunangap MeH apgictep. Xac kesiHge XeTiM kanbin, 6epengi KecemHiH, KamMKopnbifbiHOA €p
XeTin, ouneyLwi gopexeciHe XXETKEeH aKCYWMEKTIK 9yrieT Tapuxbl — Kalak >kaHe TYpKi POnbKnopbiHOa KeH
TapanfaH croxeTTepdiH Oipi. Byn CloXeTTiH Tapuxu aHpl3gapfa TypakTbl TypAe CinTemMe >kacaybl Xarblk
acTeTuKacbiHaH 6acTay anaTbiH kKepkemaik agicTepaiH acepiH kepceTes,.

Typki xaHe Kasak (ponbknopbiHAa MyHOAW kepkeMAik a4icTiH 6epik OpHbIFybIHA Xac KesiHae XeTim
kanfaH [Manrambap MyxammenTiH, KWbIHOBIKTApAbl €Hcepin, [OaHKKka J>KEeTKeH «XaHAapAblH —XaHbl»
LUbIHFbICXaHHBIH 6Mip Tapuxbl anTapnblkTan biknan eTTi. OpTaracbIpnblK reHeanorusanblk 4aCTypae Kasblin-
faH «XXamu art-Tayapux» eHOeriHiH aBTopbl, XaH capaurbliHaa KbiameT eTkeH Kapgbipranu >Kananblpy e
LWbiHFbicxaH ypnarbl Opas-MyxammeaTiH emipbasiHbiH OCbl Tocinaepdi kongaHa oTelpbin xasfaH. On Tapuxu-
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reHeanoruanblk eHbektepgeri LbiHFbICxaH ypnakTapbl Typanbl MeniMeTTep MeH en iwiHae TapanfaH
aHbI3ablK SHriMenepaiH, KepkeMzik epekLlenikTepiH namganadbin, OuneyLliHiH, XacTblK LUafblH XanblKKa
acepni eTin XeTKidyre ThIpbICKaH.

YiiciH Marikbl 6uaiH, AnaliaHbl KaMKOPIbIFbiHa anybl XXaHe xaH cannaybliHa katbicybl XVIII Faceipaarsl
Abblnan xaH Typanbl aHbl3gapaa >XaHfblpbin OTblpaabl. YWCiH Malikel OuaiH ypnafbl, KesiHae e3i Ae XeTiMm
kanFaH YiciH Marikpl xat xepaeH (YpreHiw, byxapa, TypkicTaH) ka3sak ganacbiHa kenin, «Kasak — MeHiH
enim, Capblapka — MeHiH xepiMm» gen, YinciH TeneHi kamkopnbifbiHa anbin, e3 6anacbiHgan Topouenenai.

bana Cabanak gen atanbin, ayeni TyWhe, KeriH Xbifkbl 0aragbl. by OHbI Typni cbiHakTapgaH eTkisin,
OHbIH TekTiniriH Tekcepedi. KasakTblH gaHkTel 6atblpnapbl — Kapakepen KabaHb6an meH KaHxkbiranbi
BereHbal xayra kapcbl Kyw OipiKTipin, >xopblkka aTtTaHFaHga, onap YuciH Tenere ak 6aTtacblH anyfa kenepi.
Ocbl ke3ge onap xac AObinanmgbl Aa e3depiHiH kaTapblHa kKocagbl. KeniH 6yn 6ana yw »Ky3giH XaHbl
aTaHagjbl.

Ocblinariwa, kasak aHbl3gapbiHbIH NorukaceiHa cankec, XVIII Facbipga yw >ky3gid 6uneywici 6onfaH
Abbinan xaH Bip ke3gepi Analla xaHHbIH KamKopLUbICbl 6onFaH YICiH Maikbl 6uaiH ypnakTapbiHbIH KOMbiHAA
TopbueneHin, onapabiH 6aTackiH any yLiH CblHaKTaH eTyi kaxeT 6onfaH [2, 27-6.].

Tene 6u xac AGbInanablH KanbinTacyblHa KaTbiCKaHbl Typarbl aHbl3 TapyXy LWbIHABIKTAH repi aHpl3fa
XakpiHblpak. Ocbl pette Anaw xoHe Cabanak-Abbinan AaCTyprepiHiH noruvkanslk Ti3dberiH Cbi3bin
KepceTeMi3: Anawl ynblH YL Xy3re ouneyuwi eTy ywiH Maikbl 6uaiH e3i isgeHin, Tabaabl. An xac Abbinan
Tene bure kenegai, ce6ebi, GipiHwWigeH, oHbIH 6acTbl MakcaTbl 6iniM emec, yL Xxy3ai 6ip memnekeTke GipikTipy
o6onabl. EkiHWigeH, xanblK pynblk akcymekTepre CYMeHETIH, CbIPpTKbl kayin-kaTepre TonMTapbic Oepe anaTbiH
OipTyTac kywTi 6uneyuini apmanganbl. KywTi pyablH noeonorusicblHa HerisgenreH naTpuapxangblK-pyriblik
KoFamapbl KyaTTbl MaTepuangblk kamTamacbl3 eTy, XanblK KUCbiHbl OoMbliHWA, Oapnblk >xy3gepre Oonawak
xaHabl Mukeln 6y MeH OHbIH yprnakrapbl KeTepy Kepek AereH yYCbIHbIC >xacagbl. bonawak ©6uneyuici
AbbinangbiH Tene ©Ow cusKTbl aTakTbl TyfFaHblH  KOnblHO@ 6inim  anybl Gomnawak xaH OenHeciH
npeanusauuanangpl. Aprbl atacbl Abbinan, ¥3biH okTbl OHgaH-CynTaH cOTTaH Kawbin, agam entipin, Tene
ovaiH okeci OnibekTiH KamkopnbifbiHaa Gonagbl. OpuHe, oke Tere ©uM MeH AGbinan aTacbl emip cypred
keseHaepi covikec kenmenai. CoHOblKTaH Oyn AepekTi kopkeM aaebueT — Kasak XarKblHbIH XanblK OHEepiHiH,
TybIHAbICHI Aeyre 6onagbl [3, 314-6.].

HaTumxxenep MmeH Tankbinay. Onemgik doneknopga 6enrini TynFanapAblH XacTarbliHaH XeTiM Karnbi,
enpeH Xblpakka KeTiM, aHWbINbIKNEH alHanbiCybl HEMece KapanambiM agampapablH, KonbiHaa OakTalubl
bonbin eHbek eTin, KeviHHEeH 3 3aHAdbl TafblHA OTbIpYbl KeH TapanfaH ctoxeT. «XKeTimaik — Gonaluak
BuneywiHiH emipbasiHbIHbIH axbipamac Geniri. byn MOTMB onbknopnblk KeninkepAaid «epekwe 6ananbik
WaFbliH» cunaTTayfa MaHbl3abl pen atkapaibl. baTbipablH, TEMEHHEH XOFapbifa Kapawm KeTepinyiHiH, TypakTbl
dopmachkl 60rbIn Tabblnaabl, Xanblk 3CTeTUKaCbiHaH TyblHAAaFaH KOPKEMAIK 84iC — OHbIH YNbl TyIFa peTiHaeri
MapTebeciH ackakTaTy MakcaTbiHAa KanbintackaH» [4, 188-6.].

TypKi-MOHFON XanbIKTapbliHbIH TaHbIMan 3MOCTbIK AacTaHAapbl MEH aHpl3gapbiHbIH anrini 6aTtsipna-
pbiHbIH, ©6ackiM Geniri xeTim kanfaH. Mbicanbl, MaHac, Kopkynbl, XKaHrap ([>kaHrap) cbiHObl aTakTbl SMOCTbIK
Keninkeprep xeTim 6onbin, 6akTawbl KbI3MeTiH aTkapraH. Horali xXblpnapbiHaarbl 6acTbl Keninkepnepain bipi
— Epire 6aTbip aTa-aHacbiHaH anbipbinbin, 6ana kyHiHae Ko 6arbin, 6akTalwbl 6onbin ecegi [5, 52,53-6.].

Kasak xoHe DallKypT aHbl3gapbl OOMbIHLIA, «9KeCi3 TyFaH XeTiM» OosFaHbl YLiH araiblHgapbl Kybir
xiGepreH LWbIHFbICXaH TyFaH XepiH TacTan, XarT Xepae aHLWbINbIKNEeH KyH KepreH [6, 66-06.].

Bbyn kewinkepnep XeTiMAiK TaFgblpbl YLWiH 8AineTci3 Kyganayfa yliblpafaHbIMEH, KeWiHHeH TyfFaH
XepiHe kanTa opanbin, AaHKTbl 6aTblp Hemece buneywi ataHagbl. E.M. MeneTuHckungid nikipiHwe, xeTimai
casicu Kypec, TaK Tanacbl MEH Xa3blKCbI3 a3an Lery Herisinge Kyganay — Krnaccukanblk 3nOoCTbiH, anpblKLia
Genrinepi [7, 57-6.. bonawak 6wuneywiHi4 «epekwe ©Oananblk wWwarbl» baTtbic Eypona engepiHin
donbknopbiHaa aa kesageceqi [8, 24-0.].

XKeTimaik Tek donbknopnelk LWblFapManapga faHa eMec, Tapuxu TynFanapabliH pecMu emMipbasHaa-
pblHAa Aa epekwe opbiH anagbl. MOHFON MMMepUAChIHbIH HeridiH kKanayLbl LbiHFbIcXaH 9 XacbiHaa aKkeciHeH
anblpblnFaH [9, 52-6.]. ©36ek MeMneKeTiH Kypblin, oHbl ©Mip TeMip yprnakTapblHaH TapTbin anfaH Myxammep
LlanbaHn okecis kanbin, Gana ke3iHae aTtacbl Ob6INxaWblp XaHHbIH KaMKOpnblFbiHOA 6ongbl. XaH OHbI
Topbueneyre ynrbip ban-LWankel KekenTalwka Tanceipgbl [10, 97,98-6.].

BaTbipablH, Xac KesiHAe XEeTiM Kanybl XXoHe 30pnblk-30MObInbikka ywbipaybl — XV-XVIII faceipnapaa
nanga 6onfaH aHpl3gapga KeH TapanfaH croxeT. KasakTblH Tapuxu aHbi3gapblHAa XKeTiMAIKTIH TepT Typi
kesgecepni: 1. Atacbl (Hemece akeci) kaWTbic GonFaHHaH KeWiH XeTiM Kamny. 2. OKeHiH KbICbIMbl HEmece
94ineTci3 KapbIM-KaTblHacbl CanfapblHaH TyFaH >XepiHeH KeTin, XeTiM peTiHae emip cypy. 3. AralbiH-TybIC
TapanblHaH WeTTeTiNiN, Xanfbl3 kany. 4. AHagaH anbIpbibin, eren WeLleHiH, KonbiHaa ecy. XKeTiMm KanfaH
aHpI3 Keuinkepriepi apacbliHaa xaHgap, 6arteipnap, 6unep >xaHe xbipaynap 6ap. Erep xaH ypnakrapbl
6epengi OunepgiH KonbiHOa TepbueneHce, OaTbipnap MeH Xblpaynap KeTiMAiK Ke3eHiHaoe kapanawbim
XanblKTblH KaMkopnbifblHaa 6GonfaH. Mbicanbl, XVII facbipablH 6acbiHoa Pecelr nmnepusicbiHbiH Kacbim
XaHablfblHOa OUNik eTkeH Kasak xaH4apbiHbIH YpriakTapbl aTta-aHacblHaH anblpbifiFaHaa, onapabl biknangbi
6unep acblpan anfaH. OHaaH cynTaHHbIH YNbl Opa3-Myxammepq akeci MeH aTacbliHaH alblpblfiFaHHAH KewniH,
KeLuim xaHHbIH Kapcbinacbkl bekbonat 6ugiH ynbl Cengak-6maiH kamkopnbiFbiHaa 6onabl [11, 123-6.].
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XVIII fackipgblH, GipiHWI )apTbhicbiHaarbl AypbeneH, ke3eHae Kasak xaHAblfbIHbIH, Casicy TapuxbliHAA
TepeH i3 kanablpraH aurini O6inkanblp XaH XacTblK WafbiHaa atakTbl Lakwak XKaHiOeKkTiH, KamMKoprbIFbiHAA
bonfaH [12, 95-6.]. XVIII Facbipaa epxypekTiriMeH TaHbiMan cyntaH Kekxapnel bapak Ta xxactanblHaH XeTiM
Kanbln, 3 Hemepe afacblHbIH, ManbiH 6akkaH [13, 7-6.].

KasakTblH JaHKTbl XaHbl AGbinan XeTiM KanfaHHaH KeniH, ayeni Hemepe afacbl ©6inMembeT XaHHbIH
KonblHAa, keniH YICiH Tene meH XKakcbinblk [JoynetbangbiH KonbiHaa 6akTalwbl 6onbin eHoek eTkeH. «On oH
eki xacblHga Opasaynblk ecimagi OakTawbl GanameH 6ipre TypkicTanfa kenin, ©0inMambeT XaHHbIH
KapamarbliHOa XyMmbic icTeni. bipak on xepae Typaktaw anmai, YnciH TeneHiH TynenepiH Garagbl. On
Xepae Oe y3ak Typaktaman, Capblapkara 0eT anbin, ATbifan, Kapaybin eniHe kenegi ge, 6an [daynetken-
OiHiH XbINKbICbIH Oaragbl» [14, 303-6.].

Kenbip aHbidgapaa Abbinan epTte XacblHOa XeTiM Kanbin, 0a agamHblH KOMblHAA KbI3MET eTKEH.
BbanabiH kKaTirea kapbiM-kaTblHAcbiHa LWblgamaraH 6ana GipHelwe peT kawbin keTedi, bipak 6an oHbl ycTan
anbin, ogaH api kopnavabl. Akbipbl, OH 6ec xacap Abbinan Bip Ton Xac XiriTTepMeH KOCbIfbIN, XOpblkka
aTTaHbIn, XayblHrepnik emipai 6acTtanabl. bipHewe coTTi XopblK >kacan, epniri MeH 6aTbipnblfbiHbIH
apkacblHAa on mon 6annbikka ne 6onbin, TaHbIMan TyfiFaFa, KeliHHeH xaHfa avHanagel [15, 257-6.].

Opas-Myxammen, S6inkamblp, Abbinan, Kexan bapak cusakTel Tapuxu TyrfFanapgblH KapanamnbiMm
XanbIKTbIH apacbiHAa ecin, Tepbue anybl — BUNIKTIH NaTpuapxanabl-AeMOKPaTUANbIK CUNATbIHbIH, Xanblkka
OereH yIKeH >KaHawbIpfblK MeH KaMKOPMbIKTbIH KepiHici. Xanblk OGuneylli xaHHbIH TafFgblpbl Kapananbiv
XanbIKTbIH eMipiMeH ykcac OonyblH Tinen, en 6wniriHe e3 eHberi MeH epniri apkbifbl XeTkeH agamapl
KekcereH [16, 37-6.].

Kenbip aHpI3 kelinkepnepi ata-aHacbl 6ona Typa XeTiM kanfaH. Mbicanbl, Anawa XaHHblH 6actaH
KELUKeH CblHaKTapblH atan eTyre 6onaabl. AHACbIHbIH, KypcafbiHaa epekwe 6enriMeH gyHuere KernreH oOHbl
aKeCi TyFaH >XepiHeH Kydanan, anbic anmakka Xep aygapagbl. XKeTim kanFaH Anawa aHWbIbIKNeH
kKyHenTedi. KeniHHeH on KkasakTblH yLW XXYy3iHiH XaHbl ataHbin, ByxapaHbl OunereH akeciHeH Tayencisgik
anagbl. Anawa xaHHbIH Xarganbl OFbl3 KaFaHHbIH TaFgblpbiMeH ykcac. OHbIH okeci Kapa xaH giHcis 6onbin,
MyCbiniMaH ©onbIn TyFaH ynbiH enTipyre Toipbicagbl. Ananga, Ofbl3 9KeCiHe KapChl COFbIC allbIM, OHbI XEHir,
eniH e3 OuniriHe kanTapbin, MycbinMaHablkka eHrizegi [17, 28-6.].

Tapuxu aHbi3gapha KasakTbiH OaHKTbl GaTbiprapbl KeTiMAIKTI XoHe kepennikti 6actaH eTkepin,
ecelireHae MbIKTbl 9pi kanmpaTTbl 6onaabl. Xanblk caHacbliHOA XXEeTiM ecin, epnikke XXeTKeH TyIiFa — Kancap,
epXypekK, eni yLiH xaHblH 6epeTiH GaTblp GenHeciHae kanbinTackaH. Mbicanbl, XVI facblpga emip cypreH
Oatbip AnwbiH »KanaHTec aTtacbiHbiH aKkeci Opa3 epTe xacblHOa aTa-aHacblHaH anblpbiiiFaH. [JereHmeH,
Taburn anfblpnbifbl MEH KanpaTbliHbH - apkacblHOoa AaHkka 6eneHin, ©wmip TewmipaiH 6ac KeHecuici
papexeciHe aeniH ketepinreH [18, 4-6.]. daHkTel bangibek 6aTbip YW XacbiHAa aTta-aHacblHAH anbIpbinbin,
CofbIC KesiHae XeTim kanfaH. On afanapblHbIH KaMKOprbifbiHAA ecin, epxeTkeHae YnciH LWbiHTac ecimai
GangblH XbINKbICbIH 6akkaH [19, 17-6.].

KopbITbIHABI. XKeTimaik — Oyn kasak Xblpaynapbl, akbiH4apbl MEH OUnepiHiH TaFrablpbiHOA Ke3neceTiH
Tparegus. XVIII raceipga emip cypreH, «>KepyinbikTbl» i3gereH AcaH Kalirbl ga xetim ecegai [20, 6-6.]. AcaH
KanfbiHbIH okeci CabuT KycTap MeH aHyapnapfa 6an MekeH isgeyre ketin, ynbl AcaH XeTim kanagpl. XKac
XiriT 6onfFaHga, o 9KeCiHiH XOmMbIH KybIM, Xankbl YLWiH Xainbl KOHbIC i3genai. On 93-XKoHi0ekTiH KeHecLuUiCi
6onbin, XanblKTblH MYAOECIH KOpfar, TyFaH XXepiHiH MyHbIH XblpnaFaH. An byxap bipay AObinam XaHHbIH
KEHEeCLLUICi, Xanblk aTblHAH XaHMEH COWNECKEH, Kapa XanblKTblH KaMblH OWNnafraH, aainairiH 6aTbin XeTki3reH
OaHareu 6onabl. OcbiHAan Tarablp 6u TynFanapbiHa Aa ToH.

Makanaga TangaHfaH XeTiMAiK CIoXeTTepiHe cyreHe oTbIpbin, 6i3 Keneci KopbITbIHAbINAPFa Kenaik:

o XeTimaik mMoTuBiI anemgik conbknopaarbl KenTereH Ttapuxu TynFanapablH, 6ananblk LwarbiHAa
Kesgeceq;;

e Makanaga 6ana kesiHeH XeTiM 60onbIM, XXorapbl AdpPeXere XXeTkeH 6enrini Tynfanap aHbikTangpl;

o JKeTiMaik cTaTyCblHa CoMKeC Kerfieci XiKTey >Xacangbl: 9KeCiHEH aWblpblfifaH XeTiM; SKECiHiH
KbiCbIMblHA ylubIpan, XeTiMAIKTi cesiHreHaep; 6aybipnapbl TapanblHaH LWeTTeTINreHaep; eren ada
TopbueciHae 6onFaHaap;

e Makanaga eHBekcynriwTiri, 6aTbIpnbifbl ApKbIfbl TaHbIFAH Tapuxy TyfiFanap KepceTinin, XeTim
6ona Typa, xarnblkka agan KelaMeT eTceH, en buneyuici, xaH 6onyra 6onaTtbiHbl AanenaeHai.

KeTimaik MOTUBI — xanblk aybl3 a4ebUWETIHIH KeH TapanfaH XaHpnapblHbliH Gipi 6onbin Tabbinagbl.
KeTim, kapaycbl3 kanFaH 6ananap maceneci kan 3amaHga fga e3ekTi bonfaH. XKeTimaik — KoFampaarbl eH
eTKip, eneyMmeTTiK TypfbladaH KayinTi KyobinbicTapablH 6ipi. KoramHbiH G6ip 6eniri 6yn maceneHi ketepin, Typni
XaHprnapAarbl LWblFapManap apkbifibl OfaH Hasap ayaapTbin, XeTiMAepre pyxaHu, MopanbblK XoHe
MaTepuanblk KeMek kepceTydi mMakcat etefi. byriHoe xeTiMAik aneymeTTiK Typfbiaa KOFaMHbIH KaTbires
KapbIM-KaTblHacbl apkblnbl KepiHedi. EkKiHWI >XafblHaH, >XeTimgep MeH Kapaycbi3 KanfaH »>KaHgapra
JKapaTywblHblH, KamKopnblFbl ©ap AgereH ceHim kanbintackaH. Ocbl TYCiHIK xeTimagepre kamkop 6onyabl
MapTebeni api kKacueTTi ic peTiHae KapacTbipyFa Heri3 6onabl.
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KNMUMATTbIH ©3rEPYIHIH KOCTAHAW OBJbICbIHOAFbI ACTbIK ©HAOIPICIHE
TUTI3ETIH SCEPIH TAJIOAY XXOHE 3KOHOMUKAIbIK BAFATIAY

Axmemkanu T.A. — 5KOHOMUKa XXoHe KapxXbl KaghedpachiHbIH ara OKbimyuwibicbl, Axmem balimypcbiHy bl
ambiHOarbl KocmaHal eHiprik yHusepcumemi, Kocmaral K, KasakcmaH Pecriybnukachbi.

Ucmypamosa [.C.* — 3KOHOMUKa FbliibiMOapbiHbIH O0KmMopbl, Axmem balmypcbiHyibl ambiHOaFbl
Kocmarnali eHipnik yHusepcumemi, Kocmanal K, KazakcmaH Pecrniybnukachbl.

Makanada KasakcmaH Pecnybnukacbi KocmaHal 0b61bICbIHbIH azpapribliK CeKmopbiHa KiumMammbik
e3zepicmepliH acep emy ¢hakmopiapbl KapacmbipbiiiFaH. 3epmmey acmbiK wapyauwlbifiblfbiHa, OHbIH iWiHOe
6Hip ywiH 6acbim 6arbim 6onbin caHanambsiH acmbik eHOipiciHe 6arsimmanraH. 3epmmeydiH Makcamsi —
KnumammbiK xardalnapObiH e3z2epyiHe 6alnaHbicmbl ayblil wWapyawblinblifbl ©HOIPICIHIH eHiMOinigiHe,
moayekern 0eHeeliHe XoHe mypakmblbifbiHa biKanbiH KeweHOi 3KOHOMUKarbIK mypfbida manday.

byn 3epmmey 6ipHewe wmiHOemmi wewydi Ke30eldi: COHfbl YW OHXbIIObIKMarbl KIUMammalK
yplicmepdi 3epdeney xsHe manday; KnuMammablK e32epicmep xardalbiHOa 6udaldbiH Xarnrbl XUHamnbIMbl
OuHamukacbiH baranay; coHfbl 33 xbindarbl ¢hakmoprbiK beneinepdiH Hemuxxenik Kepcemkiw — 6udaul
eHiMOinieiHe ocepiH manday, KauMammblK mypakchbi30blK xafdalibiHOa belimOeny cascambiHbIH
b6arbimmapbiH Hezisdey.

KnumammeiH e3zepyi xardalbiHOa KocmaHal o065biCbiHbIH maburu-knumMammeblK xardalnapbiHa
manday xypei3indi. budal ecipydiH aya palibl chakmopriapbiHa — eecemauyusifbiK Ke3eHoeai xayblH-uallbiH
mernwepiHe, 6ernceHdi memrnepamypanap XublHMbIfbIHA, MayCbiMObIK Ke3eHOep O6olbiHWwa mornbipak
memnepamypacbiHa, coOHOal-aK morbipakKmarbl biiiFan KopbiHa mayerndiniai aHbIKMarnobl.

®akmopnbik 6eneinepdiH (aya palbl xardalnapbiHbIH) HOMUXesK Kepcemkiuke — 6udal eHimOinigiHe
8CepiH aHblKMay YWiH KordaHbifiFaH cmamucmukarbiK 80icmep XaH-XakKmbl Kapacmblpbiidbl. 3epmmey
bapbicbiHOa knumMammelK e32epicmepae belimdernydiH mypakmbl eHOipicmik cmpameausinapobl Kasbir-
macmbipydarbl MaHbI30b! peni alikbiHOanobI.

AnbiHFaH Hemuxenep e3zepmMerni knumam xardalibiHda budali eHOIpy MeH ecipy ydepiciH beliimdeyee
barbimmarnsaH fbifibIMU He2id0enaeH ychiHbicmap a3iprieyde npakmukarbiK MaHbi3fa ue.

TyiiiHOi ce30ep: azpapriblK CEKMOpP 3KOHOMUKAaChl; KiumMammblk e32epicmep; 6udal eHimdiniei;
akmusmi memnepamypanapdbiH XUbIHMbIfbl;, MOMbIPaKMbIH blIFail KOpbl (Hemece binnrandaHy menuwepi);
maburu-kKnumMammeIK Karfdadnap; XayblH-WallbliH XUbIHMbIfb, MOMbIpaK memrepamypachi; HaMUXeriK
Kepcemkiw; chakmopribiK berei.

AHAIN3 N SKOHOMUYECKAS OLIEHKA NMOCNEACTBUNA KIMUMATUYHECKNX W3MEHEHUN
Ans 3EPHOBOIO NPOU3BOACTBA KOCTAHAUCKOWU OBJIACTU

Axmemkanu T.A. — cmapwuli npernodasamerns Kaghedpbl 3KOHOMUKU U ¢huHaHcos, KocmaHalickul
peauoHarnbHbIl yHuUsepcumem umeHu Axmem balimypcbiHysbl, 2. Kocmarad, Pecriybniuka Kazaxcmar.

Ucmypamosa I.C.* — Ookmop sKoHOMuYecKux Hayk, Kocmanalckull peauoHarbHbIU yHUsepcumem
umeHu Axmem balimypcbiHynbl, e. Kocmanal, Pecniybnuka Kasaxcmar.

B cmambe packpbimbl Ko4esbie acrekmbl eusHUS KIAUMamu4YecKux U3MeHeHUl Ha az2papHbil
cekmop akoHomuku KocmaHatckol obnacmu Pecrnybnuku KasaxcmaH, ¢ akyueHmoM Ha 3epHO8YH0 ompaciib,
8 YacmHocmu Ha rpou3eo0cmeo MweHUUbl Kak rMpuopumemH{oe0 HarnpaseneHusl peauoHanibHO20 CefibCKOXO-
35ticmeeHHO20 rpoussodcmea. Llernb uccrnedosaHus 3akoHaemcs 8 rnposedeHuUU KOMIIeKCHO20 3KOHOMU-
4YeCK020 aHasu3a U3MEeHeHUU KumMamu4ecKux ycrio8ul U Ux 6/USIHUS Ha ypoxalHOCmb, Mpou3800CMEeHHbIe
PUCKU U ycmoU4yueoCcmb CelbCKOX035ICMBEHHO20 Mpou38o0cmea peauoHa.

JaHHoe uccrnedosaHue npedycmampugaem peweHUe HECKOMbKUX 3adad. UlyyeHue U aHanu3 Kiauma-
muyeckux mpeHO08 3a rocriedHue mpu Oecsamusiemusi; OUeHKy OUuHaMUKu easiogoeo cbopa nweHuubl 8
yCrioeusIX KIUMamu4yecKkux U3MeHEeHUU; aHanu3 efusHUsi (hakmopHbIX MPU3HaKo8 Ha pe3ynbmamugHbIl
riokazamerib — ypoxaliHocmb nueHuub! 3a nocredHue 33 eoda; o6ocHosaHuUe HaripaerneHusi adanmayuoHHouU
r1oNuUMUKU 8 yCrio8usix Knumamu4yeckol HecmabuibHocmu.

lMpoeedéH aHanu3s rpupodHo-Knumamu4deckux ycrosuli KocmaHatickoli obnacmu 8 ycriogusix uame-
HeHus knumama. Packpbima 3ag8ucuMocmb 8bipaljusaHusi MeHUYb! Om Mo200HbIX yCrioeull — Om ypO8HS
ocadkog 8 gezemauyUOHHbIU Nepuod, om CyMMbl aKmueHbIX memrepamyp, om memrnepamypbl 1o4ebl Mo
CE30HHbIM repuodam, om 8bICOMbI 81a203aps0KU no4ebl. Takxke NodpobHO paccMompeHbI cmamucmu4Yeckue
MemoObl, UCMO/Ib308aHHbIE 8 MPOUECCe BbISIBNIEHUS 8IUSHUS YaKMOPHbIX MPU3HaKo8 (Mo200HbIX ycro8ud)
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Ha pesyribmamusHbill MpusHaK — ypoxaliHocmb nueHuUbl. B npouecce nposedeHusi uccriedosaHusi onpede-
JIeHO HAacCKO/IbKO B8aXHyl0 porib uzpaem adanmauyus K KIuMamu4yeckum ebl3osaM 8 hopmMuposaHuu
ycmoU4usbix pou3so0CmeeHHbIx cmpameaul. [lonyyeHHble pe3ynbmambl UMEMm  PaKmuyYecKyo
UeHHocmb 0Ons paspabomku Hay4HO 0B60CHOB8aHHbIX pekoMmeHdayul ro adanmayuu npoussodcmea U
eblpawusaHusi 3epHa MUeHUUb! K UBMEHSIIOUWEMYCST KIuMamy.

Knroyeeble cnoea: azpapHbili CEKMOP 3KOHOMUKU, KIUMamuyeckue U3MEHEHUs, ypoxalHocmb
nweHuubl, cyMma akmueHbIX memrepamyp, eria2o3apsioka Mo4ebl, rnpPUpPOOHO-KITUMamu4yecKue yCriosus,
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The article reveals the key aspects of the impact of climate change on the agricultural sector of the
economy in the Kostanay region of the Republic of Kazakhstan, with an emphasis on the grain industry,
particularly wheat production, as a priority area of regional agricultural development. The study purpose is to
conduct a comprehensive economic analysis of changes in climatic conditions and their impact on crop yields,
production risks, and the sustainability of agricultural production in the region.

The study addresses several key objectives: examining and analyzing climatic trends over the past three
decades; assessing the dynamics of gross wheat harvests in the context of climate change; analyzing the
influence of various factors on the key performance indicator—wheat yield—over the past 33 years; and
substantiating adaptation policy directions in the context of climate instability.

An analysis of the natural and climatic conditions of the Kostanay region in the context of climate change
is presented. The study reveals the dependence of wheat cultivation on weather conditions—specifically, the
amount of precipitation during the growing season, the sum of active temperatures, soil temperature across
seasonal periods, and the level of soil moisture supply. The statistical methods used to identify the influence
of these factors (weather conditions) on the resulting indicator—wheat yield—are also discussed in detail.

The study highlights the critical role of adaptation to climate challenges in shaping sustainable
production strategies. The results have practical value for developing scientifically grounded recommendations
for adapting wheat cultivation and production to a changing climate.

Key words: agricultural sector, climate change, wheat yield, sum of active temperatures, soil moisture
supply, natural and climatic conditions, precipitation levels, soil temperature, resulting indicator, factor indicator.

Kipicne. KnumatTbiH e3repyi eHiHOeri ykimeTapanblk capanwbinap ToObiHbIH ANTbiHWbLI Oaranay
GasiHaamacbIHbIH KOPbITbIHAbINAPbIHA COMKEC, COHFbl OHXbINAbIKTapAa ahaHablK XKbINbIHY KapKblHbI eaayip
aptkaH. byn e3srepic XXI fracbipaa xahaHgblK a3blk-TyniK Kayinciagiri MeH TypakTbl KoFamablK 4aMy YLUiH Heriari
kaTepnepain bipi peTiHae kapacTbipbinyaa [1].

KasakctaH anemae Gupanm eHpipy kenemi GonbiHWwa 14-opbliHAa Typ >kaHe Oyn acTbik TypPiHiH ipi
3KCMnopTTayLlWhbInapbl KaTapblHAa, anfallkbl ceri3 enfid, katapblHa kipedi. bipikkeH ¥nTTap ¥ibiMbIHbIH A3bIK-
TYNIK )X8He aybin Wwapyawbinbifbl yAbiMbIHbIH (FAQ) 2023 xbinfbl ecebiHe carkec, KazakcTaHHbIH )ahaHablk
B6ugan akcnopTbiHAarbl yneci wamameH 4 %-apl kypanasb [2].

Bbyn xargan engeri 6Guganm engipy meH ecipyai OpTtanbik A3us yLUiH, TiNTi )XahaHablK TypakTbinbIK YLUiH
WwewyLwi MaHbi3gbl etedi. KazakcTaH 9KOHOMMKACBIHbIH arpapriblK CEKTOPbIHbIH, XayblH-LUALbIH MenLepiHe
)KOFapbl Tayenginiri xkeHe enimisgeri actblk 6engeyiHiH Toyekendi eriHwWinik ainmMarbiHga opHanacybl eHipnik
asblK-TyniK KayincisgiriHe >xxynenik kayin TeHaipeai. KazakctaH cuskTbl ipi SkcnopTTaylblga acTblK OHAIPICIHIH,
TypaKchbI3abifbl GaFaHblH KyOblManbInbiFbIHA XoHe XKeTKi3iniMHiH Oy3binybiHa akenyi MyMkiH, Oy e3 ke3eriHae
anemMfik acTblK HapblKkTapblHa biknan eTyi biktuman. Mbeicanbl, 2010 XbiNbl OpbIH anfaH KaTTbl KypFaKLbinblK
cangapblHaH en ayMarbiHAa acTblk AaKblngapbiHbliH opTalla eHiMainiri 63,5%-ra TemeHgeai [3]. HoTwxkecinge,
2010 >xbIn OCbl facblpdarbl acTblk GHAIPICI Kenemi eH TeMeH TipKenreH, eH Kypaeni biffFa aviHangsl. byn
Xargan Gupgangbl CbipTTaH MMMOPTTaWTLIH enaepaid asblK-Tynik Kayincisgirine antaprbiKTanm Tepic acepiH
Turisgi [14].

CoHbiMeH kaTap, 6omkampapra cearkec, 2050 xbinFa kapan KasakctanHgarbl Gupan eHimginiriHid
wheirblHaapbl 20-gaH 49%-fa geniH xeTtyi biktuman, byn Beretauusa keseHiHaeri TemnepartypaHblH, XXOFapbl-
nayblHa XaHe binFanbliH TanwbibiFbiHa 6annaHbicThl [4]. «XKahaHabik XbinbiHy KasakcTaH knumaTtbiHa kanamn
acep eTyae» aTTbl MakanacblHAa KenTipinreH ManimeTTepre cankec, eniMmia Kypaeni KnMMatTbIK CblHakTapra
Tan Gonbin oTbip. OnapablH iWiHAe TemnepaTypaHblH KeTepinyi, Cy pecypcTapbiHblH TanwbIfbifbl JXaHe
LenenTTeHy npobnemanapbl epekLle OpbiH anagpl.
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Ocbl TypfblgaH anfanga, Cy pecypcTapblH CaKTay, »Kacblfl eKnenep aymarblH KEHEWTY >XoHe OPHbIKTbI
TexHonornanapabl eHrizy KnMMaTTblK ToyekenaepaiH apTybl XXafaanslHaa Herisri mingetTep 6onbin Tabbinagb!.
Ocblnaviwa, knuMaTTbiH e3repyiHiH KasakcTaHFa TurizeTiH aceprnepi Makpo3KOHOMUKAnbIK XoHe reocasicu
cangapnapfa me 60nbin, KNMMaTTbIK OPHbIKTBIMbLIK MEeH Xanblkapanblk a3blK-TyMiK Kayincisgiri apaceblHAarb
e3apa GarnnaHbICTbl arkblHAanabl. byn koHTekcTe KasakCcTaHHbIH XahaHOblK acTblK HapbIfbIHOAFbLlI HETi3ri
OMbIHLWbINApAbIH Bipi peTiHaeri peni epeklwe MaHbI3fa ne.

KasakctaH PecnybnukacbiHbiH arpaprblk CEKTOPbI KypbinbiMbIHAA HEri3ri OpbiHAbI €nAiH Heri3ri acTbIK
Aakblnbl 6onbin caHanaTtbiH bugan neneHeni. OHbIK eHaipici, HerisiHeH, ConTycTik KasakcTtaH, KocTtaHan xeHe
AkMona obnbicTapblH KaMTUTbIH «acTblk Gengeyi» peTiHae 6enrini conTycTik eHipnepae LUOFbIpnaHfFaH.
ATanfaH arimakTapAblH arpoKnMMaTtTblK Xafgannapbl — atan anTkaHaa, »KayblH-LallblH MerLwepi MeH Tonblpak
KyHapnbIbIFbIHbIH, KONannbl YAneciMi — ToniMi eriHWinikTi TmimMai xyprisyre mymkiHaik 6epegi [5]. KasakcTtaH
Pecnybnukacbl CTtpaTernsinblk >xkocrnapnay oHe pedopmManap areHTTiriHiH ¥NTTblK cTaTtucTuka 6topochl
ManimeTTepi 6ombiHLWA, XaH 6ackliHa WakkaH4arbl acTblk eHAaipici 1133 kr-gbl Kypangbl, an AsHAi Aakeingap
HerisiHge eHAipineTiH eHiMAi TYTbIHYAbIH XbinNablk Hopmacbkl 108 kr-gbl Kypanabl. byn ctatuctuka engid
9KCMOPTTLIK dneyeTiH kepceTeai. Enperi AgoHAi gakeingapabiH, XKanmnbl XXUbIHTbIFbIHBIH, LUAMaMeH TOPTTEH YLUi
Contyctik KasakctaH, KoctaHan xxaHe Akmona obnbicTapbiHa Tuecini, 6yn atanfaH eHipnepae eHAipicTiH
9KCMOPTTbIK BargapblH kamTaMachbl3 eTeTiH TypakTbl Herid kanbintacToipagbl. AKLW Aybin wapyallbinbifbl
MUHUCTPNIriHIH AknapaTTblk kbidameTi (USDA/FAS IPAD, 2024) ycbiHFaH gepektepre cankec, KasakcTaH
anemgaik ovaan aKcnopTbl KeneMiHiH wamameH 5 %-blH KamTamachl3 €TiM, OCbl HIMHIH, ipi akcnopTTayLWbinapsbl
KaTapblHAa Ceri3iHLi opblHAbI eneHai [6].

CoHfbl Xblngapbl KNMMaTTbIK ©3repicTepaid arpapnblk eHAIpICKe biKNanblHbIH ©3eKTinNiri antapnbiKran
apra TycTi, acipece Oyn KyObINbIC KOHTUHEHTTIK KNMMaT GacbiM XeHe Tayekeni >Kofapbl eriHLWinik anmakra-
pbiHOa ankbiH Gankanagbl. KasakctaH, acipece KocTaHan obGnbicbl, ericTikke »apamabl KeH ankantap MeH
opTYpni KNUMAaTTbIK Xafgannapfa uMe 0Oona oOTbipbiN, KNMMAaTTbIK e3repictepre aca ocan eHip peTiHae
epekwieneHegi, byn e3 keseriHae eHipnik AeHrenae KeweHai 3epTTeynep Xypridyai kaxeT eTegi.

MakcaTtbl MeH MiHaeTTepi. Byn 3eptrey KasakctanH PecnybnuvkacbiHblH KocTaHam obnbickl aybin
lWapyalbinbifbl  YWiH KNUMaTTbIK e3repicTepdiH, SKOHOMUKarnbIK canfjapbliH KelweHdi Typae 3epTreyre
GarbiTTanFaH. TangayabiH 63eriHge eHip 3KOHOMMUKACIHbIH, arpapsiblk CEKTOPbIHAAFbI XXyNe KypayLubl 3N1IEMEHT
peTiHae KapacTbipbinaThlH O9HAI AaKbingap canachl, HakTbl auTkanga, ouaam eHaipy MeH ecipy KamTblfFaH,
Oyn cana Tayekeni Xofapbl eriHLWinik anMarbl peTiHae cunaTTanaTtbiH eHip XafganbiHAa KapacTbipbinagbl.

Mingettepi: KnumarTtelk daktopnapablH AosHAI AakeingapdblH, (buaanabiH)  eHiMAiniriHe xeHe
KoctaHaw obnbicbl arpapsiblk 9KOHOMUKACLIHbIH TYPaKTbISbIFbIHA 3KOHOMMUKAanbIK TUIMAINIK TYPFbICbIHAH 8CEepiH
Garanay.

Martepuangap MeH agictep. 3eptrey 6GapbicbiHaa 1990 xbingaH 2022 XbinFa AewWiHr keseHai
KaMTUTbIH KNUMaTTbIK XXoHE TabuF1-9KOHOMMUKaIbIK KOPCETKILUTEPre KaTbICTbl PECMU CTAaTUCTUKAIbIK AePeEKTEpP
navganadbingbl. Aknapat kesfdepi peTiHge TemeHgerinep kongaubingbl: KocTaHar obnbickl 6owbiHLIA
meTeoponorusanblk 6akpinay agepekrtepi («Kasrmgpometr» PMK) — aya Temneparypachl, XayblH-LUaLUbIH
Merepi, KyaHLbISblK Ke3eHAEP MEH SKCTpeMarnabl aya paiibl KyObinbiCTapbl Typarbl ManiMeTTepai KamTuabl;
KP CrpaTernsnblk ocnaprnay >xaHe pedopManap areHTTiriHe kapacTbl ¥NTTblK CTaTUCTUKA OPOCHIHbIH
cTaTUCTUKanbIK AepeKkTepi — 3epTTenin oTbipFaH kKeseH 6onbiHwa KocTaHam obnbICbIHbIH XXekenereH aygaHaa-
pbl MeH 00nbIC OOoMbIHLLA Xannbl Gugan eHiMAINIri; aHanNUTUKanbIK XoHEe FbiNbIMU XXapusinaHbiMaap, COHbIH
iwinge Kazhydromet Journal xypHanbliHOaFel MaTepuangap, COHAan-ak KnMMatTblK CueHapuinep MeH
arpapnblK eHAIPICTIH TypaKTbINbIFbl MacenenepiHe apHanfaH xanblikapanbslk gepekkesgep (Scopus, Web of
Science). KP Aybin wapyallbinbiFbl MUHUCTPAIrHIH HOPMATUBTIK Ky>XKaTTapbl XXoHE arpOeHEPKACINTIK KELLEHHIH,
TypakTbl AaMyblHa apHarnfaH eHipnik bargapnamanap.

Hatwxenepi. KnumaTTblH alikblH e3repicTepi KypfakLwbifblk, HOCep XaHOblp MeH Oypluak CUsiKTbl
3KCTpemangbl aya panbl KyOblnbiCTapbiHbIH, XMiNiri MEH KAPKbIHOBINbIFbIHBIH apPTybIHA anbin kenyae, 6yn aybin
LapyallbifbiFbl gakbiNgapbliHbiH, HIMAININ MeH arpapnblk eHAIPICTIH TypaKTbiNbIfFblHA Tepic acep eTeqi.
KenTtereH 3epTTeynep opTalla Xbingblk TEeMiepaTypaHblH Xofapblnaybl, XayblH-LWaLlblH MeriLepiHiH, a3atobl,
KyaHLbINbIK Ke3eHOep MeEH 3aKCTpemangbl aya pawibl KyObinbiCTapbl CaHbiHbIH apTybl A9HAI Aakbingap
eHimainiriHe Tikenen biknan eTeTiHiH pacTtanabl [2], [5]. «KasrmapomeT» oepektepiHe calikec, coHfbl 30 Xxbinga
eHipoe aya Temnepatypackl TypakTbl Typae 1,2 °C-ka xofapblnaraH. AtanfaH Temnepartypanblk esrepic
BereTaumsnblK Ke3eHHiH Herisri dhasanapbiHaa xayblH-LWallbliH MenwepiHiH, 10—15%-fa gewiH azatobiMeH katap
bankanypa [4]. 1976-2024 >xbinpgap apanbifblHga KasakctaHgarbl opTawa Xbeinablk Temnepatypa ap
oHxbingblikTa wamameH 0,36 °C-ka xofapbinaraH. 2024-2025 >xbinFbl Kbl MesriniHge KasakcTaHHbIH
CONTYCTiK-LWbIfbICbIHAAFbI (OHbIH iWiHAe KocTaHan obrbiCkiH KOCa anFaHaa) opTalla Temneparypa KnmmaTtTbIK
HopmagaH 5 °C-TaH xorapbl 6onabl [6]. OHipaiH arpapribik CEKTOPbI YLUIH €H 3anangbl 3kcTpemangbl Kyobinbic
— Kyprakwbiblk. 2010 XbInfFbl KypFakWbINbIK eniMi3 6oMbIHLWA A9HAI AaKblNAap OHIMAINIMHIH LWamMaMeH yLTeH
Gipre kbickapyblHa ceben 6ongbl [7]. ©OHipae kaTanaHaTbiH KypFaKWwbIbIKTapablH cangapbiHaH TybIHAANTbIH
XMbIHTBIK SKOHOMMUKanbIK LWbIfbIHAAP ©Te aykbiMAbl, COHAbIKTAH YKIMET onapfblH, 3apAanTapblH KO YLUiH
KOMaKTbl KapXblnblk pecypctap 6Genegi [8]. OcbiHoan >xarpannapga KocTtaHawm oOnbiCbiHbIH arpaprbik
9KOHOMMKa CeKTopbl hepMepnik LWapyallbinbikTapablH TabbICbIHbIH, TemMeHaeyi, 6erimaeny LwapanapbiHa
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XXyMcanatblH LbIFbIHOAPAbIH apTybl XXOHE XaHa arpapsblk TEXHOMOrnAnapAbl €Hridy KaXKeTTiniri CUsikTbl
XafFbIMCbI3 YpAiCTepMeH cunatTanabl.

KasakctaH PecnybnukacbiHbliH, KocTaHa obnbiCbl — KNMMAaTTbIK Kayin-kateprnepre yliblpay AeHreni
XOfFapbl aybin Llapyallbinbifbl 6HipriepiHii Oipi. ATanfaH eHip OsHAI Aakbingap, acipece Guaan eHaipici
BOoMbIHLLA XeTeKLUi OpblHAA XaHe enimisaeri xkannbl eHiMHIH 25—-30%-bIiH kKamTamacsI3 eTeqi. [1]. Con yakbiTTa
KasakcTaHHbIH conTycTiriHae opHanackaH KoctaHam oBnbICbl KbICbl CYbIK, Xa3bl bICTbIK KaTaH KOHTUHEHTTIK
KnumaTtneH cunartranagbl. OHipaeri opTawla Xblingablk aya Temneparypacbl +1—geH +4 °C apanbifbiHga, an
XKbIAbIK KayblH-WawbiH - Menwepi 240-500 MM apanbifblHOa e3repin, CONTYCTIKTEH OHTYCTIKKE Kapan
ToMeHgengi. MyHOan knumaTTblK Kafgannap aybii WwapyalwbifbifblH aya panblHblH e3repicTepiHe aca
cesimTtan etegi [9].

MoaceneH, KoctaHan obnbicbiHOaFbl A9HAI AakbingapablH opTawa eHiMainiri 2010-2022 xbingap
apanbifblHAarbl TangaHFaH ke3eHae eH Konawnbl xbingapabiH, 6ipi 6onFaH 2011 Xbinbl rektapbiHa 18,3
ueHTHepre xetce, 2022 xbinbl 6yn kepceTkiw 13 ueHTHepai kypaabl[10]. AygaHablk geHrenae >xyprisinreH
Tangay KoctaHar obnbiCbIHbIH, OHTYCTiriHae opHanackaH Haypbidbim, Amanrengi, >Kadrengut, XKitikapa xxaHe
KambiCcTbl aygangapbiHAa ©vpan eHiMmainiriHiH KNMMatTblK e3repicTepre eH ocan ekeHiH kepceTedi. An eH
XoFapbl eHIMAINIK kepcetkiwTepi Pegopos, MeHaikapa, ¥3biHken, Capblken xaHe AnNTbiHCApWH aygaHaa-
pblHAA TipKkenreH (1-kecTeHi kKapaHbI3)

1-kecme — KocTtaHal obnbicbl aygaHaapbl 6orbiHwa 6uagan eHimginiri

AynaHaap Xbinpgap

2010 | 2011 | 2012] 2013 2014] 2015] 2016] 2017] 2018] 2019] 2020] 2021] 2022
Kocranan 73 183 |61 |96 |99 |114 105|113 (11373 10272 |137
0obnbiChl
KocTaHail k. 35 |198 |40 |74 |137 130 133|153 | 13072 |85 |63 | 133
ApKansik K. 51 |16,0 |35 | 111 |74 |65 |67 |53 |74 |71 |95 |41 |86
AnTbiHcapud | 6,6 | 191 |55 |89 | 11,1 | 131 | 10,3 | 131 | 12,4 | 7.4 | 10,4 | 89 | 189
AmaHrengi 46 |139 |35 | 11294 |89 |82 |73 |67 |69 |68 |36 |100
Synueken 48 | 164 |35 |72 |89 |91 |93 |99 |86 |30 |95 |42 | 13,0
[leHNCoB 70 192 |48 |69 |77 | 11596 |123| 11,0 |42 |61 |46 | 11,1
YaHrenanH 42 | 125 |38 |90 |68 |75 |81 |81 |73 |26 |83 |28 |85
XiTikapa 56 |11.8 |28 |50 |52 |66 |72 |94 |66 |26 |44 |28 |81
KambiCTbl 73 | 131 |34 |59 |74 |90 |95 |108| 10525 |93 |42 |14
Kapabanbik 115 | 19,4 |86 | 10,8 11,3 | 131 | 132 | 10,4 | 12,1 | 11,3 | 8,6 | 7.7 | 14,2
Kapacy 55 |197 |59 | 11,9 | 11,6 | 116 | 11,7 | 123 | 13,3 | 6,9 | 11,9 | 7,7 | 15,5
KocTaHait 82 |221 |85 | 100|120 | 14,8 | 13,0 | 13,7 | 13,5 | 9,4 | 12,0 | 10,7 | 14,2
MeHaikapa 114 | 19,8 |89 | 10,7 | 11,0 | 129 | 12,2 | 14,0 | 141 | 11,9 | 13,1 | 11,2 | 14,7
HaypbiabiM 48 |11 |29 |72 |60 |78 |75 |85 |75 |29 |80 |35 |97
Capbiken 74 | 216 |64 | 11,9 | 124 | 146 | 122 | 13.4 | 13,3 | 121 | 142 | 121 | 215
Beitimber 64 |190 |52 |62 |87 |11,3[104 121|111 |57 |78 |50 |129
MannuH
YabiHKen 79 |206 |92 | 10886 | 13,6 10,6 | 121 | 144 | 122 | 11,5 | 11,8 | 18,8
denopos 117 | 22,9 | 10,0 | 11,9 | 13,7 | 14.4 | 12,6 | 13,8 | 15,2 | 13,2 | 13,1 | 10,0 | 12,5

«Kasrmgpomet» PMK gepektepiHe cevikec, 2022 xbin Gakbiiay XypridinreH Oykin keseH iwiHgeri ex
XbISbl Xbin 60MbIN TipKkengi: opTalla Xbinablk aya Temnepartypachl KnMmaTtTblik HopmagaH 2,58 °C-ka »xofapbl
6ongbl. CoHbIMEH KaTap, COn XblablH kekTeMiHae KoctaHam obnbicbiHAA »KayblH-LUaLlbIH MesLepi KnuMaT-
TbIK HOpMaHbIH HeGapi 56 %-bIH Kypan, KanbIinTbl AeHrenaeH easyip Temen dongbl [11].

MyHaan KnumMaTTbIK aybITKynap Tayekeni Xofapbl TypaKTbl eriHWiMiK aMafblHbiH KanblinTacyblHa Heri3
6onagbl. buganael eHaipy MeH ecipy — KNMMaTThIK Kayin-KkaTepre epekwe ocan cana, xaHe byn Kyobinbic
bomkamMmablK 3epTTeynepMeH pacTtanbin oTblp. Bbyn e3 keseriHge arpaprblk CEKTOpAblH 3KOHOMUKambIK
THiMainiriHe xaHe eHipaiH a3blk-TYNiK KayincisgiriHe Tikenewn acep eteai [12].

2010-2022 >xbingap apanbifblH KaMTUTBIH 13 XbINAblK TangaHFaH kKe3eHae TeK eki Xbln faHa aya
paiblHbIH HEFYPIbIM KONamnnbl XafgannapbiMeH epekweneHneai. Kanfan 11 xoein 6onbl 6Gugain eHiMAainiri >kaybiH-
WalbiH MerLepiHe, Ky3ri-KbICKbl Ke3eHae ToMblpakTa >XMHaKTarnfFaH binFan kopblHa, Gencenai Temnepary-
panap >XMUbIHTbIFbIHA >X8HEe TOMbIpaKTblH TepeH kabaTblHa AeWiHri Temnepatypanap XWbIHTbIFbIHA JXOFapbl
AeHrenge Tayenainik TaHbITTel. byn dakTtopnapablH acepi Guganm eHimainiri MeH onapdblH apacbiHOaFbl
GavinaHbicTapabl alKbIH kepceTeai (2-kecTe xaHe 1—4-cypeTTepai kKapaHbi3).

NASA ranbimaapbl XXyprisareH pecmu tangayra cavkec, 2024 xbin 1880 xbingaH Gepi xyprisinin kene
XaTkaH >xyreni Temnepartyparnblk 06akbinay TapuxblHOAFbl €H >Kbiflbl Xbl peTiHae Tipkendi. Comn Xbinbl
ahaHgblK opTalla Xbingblk aya Temnepartypachl XX facbipablH opTa KeseHingeri (1951-1980 xok.) KnuMaTTbIK
HopmagaH 1,28 °C-ka acbin, xxaHa pekopg opHaTTbl xaHe 2023 XbINFbl KOPCETKILUTEH Ae xofapbl 6onabl. 2023
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XblgblH MaycbiMbiHAH 2024 XbingblH, TaMbl3blHa OEWiH 8p al PeKOpATbIK KOofapbl TemnepatypameH
cvnatTanfaH BypbiH-coHabl 6onmaraH 15 annbik keseH, Tipkenai. NASA manimeti 6onbiHLwa, 2024 xbinbl XKep
GeTiHiH, opTalla TemnepaTypachl UHAycTpusra aeniHri keseHmeH (1850—1900 »ok.) canbiCTbipFaHaa LWaMameH
1,47 °C-ka xofapbl 6onfaH, an XblnAablH XapTbiCblHAaH acTaMm yakbiTblHAa Napwx kenicimi 6enrinereH 1,5 °C
LLEKTi MBHiIHeH acbIn TycTi. XKep kKnuMaTbiHAarbl y3akK Mep3iMi XbinbliHY YpAici aTMocdepanarbl KOMIpKbILLKbIN
rasbl MEH MeTaH CUSIKTbl MapHUKTIK rasgapablH KOHUEHTPaLUMACBIHbIH YFatlobiMeH Tikenen 6annaHbiCTel. ATan
anTKaHaa, KeMIPKbILLKbIN ra3blHbIH AEeHreni MHOYCTpUsiFa AeniHri keseHaeri 278 munnuoH ynecteH 2024 xbinbl
wamameH 420 MuUnnnMoH ynecke genid aptTbl [13].

KocTtaHaw obnbicbiHAA Aa yKcac KnumaTTblk e3repictep barikanyaa (2-kecTteHi kapahpi3). CoHfbl 33 Xbi
iWiHOe TypakTbl XblfblHY YpPAICi, >KayblH-LWallblH MerwepiHiH, TYpaKCbI3ablFbl XX8He >Xofapblda artanfaH
3KCcTpemangbl aya paribl KyOblnbICTapbIHbIH XMinen KeTyi ankbiHgangbl.

2-kecme — Aya paiibl e3repicTepiMeH canbiCTbipraHAarbl buaan eHimainiriHiv e3repy ypaictepi

Ew.p'av."q.b!H *Optawa 6enceHail, *TonblpakTbIH, *TonblpakTbIH,
SHIMAINITI Temneparypanap Opralia >|<aybIH'opTaLua TepeH kabaTtbiHa

Keinap - (6HAENreHHeH KUBIHTbIFbI LILBIH Menmepi’TeMHepaTypacu JeniHri  opTawa
KEWIHri ~ canmakTa), Llenbcui rpagychl MM Uenbcun rpap,yc’b| blFanabinbIK, M
LeHTHep/rekTap ’

1990 13,9 4,352 103,798 4,438 1,855

1991 3,9 4,611 23,318 4,688 1,783

1992 14,7 2,549 114,783 2,758 1,743

1993 7,8 1,818 69,508 1,893 1,848

1994 9,0 2,406 82,485 2,403 1,843

1995 4,2 5,193 37,238 5,391 1,758

1996 6,5 2,487 65,963 2,594 1,728

1997 9,8 4,641 83,785 4,795 1,748

1998 4,0 3,538 35,650 3,720 1,780

1999 15,1 3,593 116,405 3,738 1,813

2000 10,6 4,227 91,338 4,396 1,820

2001 11,8 4,160 112,413 4,334 1,893

2002 11,8 4,358 88,683 4,415 1,923

2003 1,1 2,681 105,318 2,680 1,813

2004 8,0 5,119 76,105 5,248 1,825

2005 10,4 3,666 91,000 3,765 1,843

2006 13,3 4,111 87,870 4,223 1,780

2007 14,9 4,479 98,438 4,476 1,838

2008 11,5 4,290 82,525 4,379 1,788

2009 11,0 3,972 80,083 4,084 1,780

2010 7,3 3,413 67,185 3,595 1,750

2011 18,3 2,262 120,415 2,274 1,843

2012 6,1 3,774 47,720 3,894 1,845

2013 9,6 3,298 96,985 3,452 1,813

2014 9,9 3,199 93,853 3,414 1,828

2015 11,4 3,242 102,055 3,417 1,868

2016 10,5 3,613 115,618 3,717 1,935

2017 11,3 3,154 106,278 3,243 1,910

2018 11,3 2,083 104,958 2,085 1,843

2019 7,3 2,927 63,760 2,991 1,863

2020 10,2 4,668 128,645 4,673 1,940

2021 7,2 3,603 73,565 3,716 1,845

2022 13,7 3,748 111,840 3,826 1,763

*AsTopniap manimetti NASA gepektep 0asachl HerisiHge farblHaaraH

Kectege KenTipinreH OepekTep KIMMaTTblK XXeHe TonblpakTblk dhakTopnapdblH 6uganm eHimginiriHe
apTypni OarbITTa biKkNan eTeTiHiH aHblkTayFa MyMKiHAiK Oepegi. [epektepai 6actankpl Tangay HaTuxeciHae
XayblH-LUaLlbIH MerLepi MeH TONbIpaK TeMnepaTypachkl CUSKTbl KOPCETKILLTEPAiH, OHIMAINIKTIH apTybIMEH XWi
KoppensuuanaHatbiHbl aHblkTanabl. An 6enceHai Temnepartypanap XublHTbIFbl MEH TOMbIpaK binFanabinbifbl-
HbIH 8cepi BipMaHAi emec cunaTka e, CoHAbIKTaH Oyn pbakTopnapablH biKNanbiH HaKTbiNay YLUiH Koppenauus
KoadhpMLMEHTTEPIH ecenTey XaHe perpeccusinbik MOAENb Kypy KaxeTTiniri TybiHaanabl. ATanfaH Tangaynap
Keneci xxapuanaHbiMaapaa YCbiHbINaabl.
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20 BupanabiH eHimainiri, w/ra
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1 cypem — bugangblH eHiMmainiri

1990-2022 xbingap apanbifbiHAarbl bugan eHiMainiriHiv, (eHAeyAeH KeniHri canMakra) AMHaMuKacbiHa
XKYPridinreH Tangay 6yn KepceTKilTiH Xbingap OonbiHWA aiKbIH ©3reprillTiKke e eKeHiH KepceTTi. EH TeMeHri
eHimainik 1991 (3,9 u/ra), 1995 (4,2 u/ra) xxaHe 1998 (4,0 u/ra) xbingapbl TipkenreH, 6yn keseHaepae
arpoMeTeopororMAnbIK XaraannapablH, Kornancbld OomnFaHblH kepceTyi MyMKiH. EH >korapbl eHiMainik 1999
(15,1 w/ra), 2007 (14,9 u/ra), 1992 (14,7 u/ra) xxaHe acipece 2011 (18,3 u/ra) xbingapbl GankanfaH, 6yn
MaycbiMAapAa eHiM KanblinTacyblHa Konannbl xargannap 6onfaHbliH aHFapTagbl.

YKekenereH xbingapbl eHimainik 10—13 w/ra apaneifbiHga cakTansin, Gyn KepCeTKiLLTI KOMKbINAbIK kaTtap
TYpFbICbIHAH OpTalla AeHrenae aen 6aranayra 6onagbl. COHbIMEH KaTap, 3epTTenin OTbIpFaH Ke3eHHIH eKiHLLUi
xapTbicbiHaa (2010 xbingaH 6actan) eHiMAinik aybiTKynapbiHbiH, BipTiHAEN TypakTaHy ypaici Gankanagbl,
ananga 2010, 2012, 2019 xeHe 2021 xbingapbl 6HIM TeMeH aeHrenge kanraH. byn KyObinbicTap KNMMaTTbIK
XargannapAblH TypakTaHy YAepiCiH Hemece arpoTexHonorvsnblk Oerimaeny TeTIKTEpiHiH icke Kocbina
bacTaraHblH kepceTyi bikTuman. Ocbinaniia, eHiMAINIK AUHaMuKackl CbipTKbl bakToprnapablH, akTaprbiKTam
bIKNanblH XXoHe onapapbl kendakTopsbl MoAaenbaep apkbiibl 6ormkay MyMKIHAIMH kepceTeai.

Oprawa 6enceHai TeMnepaTypanap X1bIHTbIFbI
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2 cypem — Oprtawa 6enceHgi Temneparypanap XuUblHTbIfbI

BenceHai TemnepaTypanap XublHTbIFbIHBIH €H )X0ofapbl MaHaepi 1995, 2004, 2007 xaHe 2020 xbingapbl
TipkenreH. Ananaa TemnepaTypaHblH Xofapblnaybl eHIMAINIKTIH apTybliHa apAarbiM anbin KeNMeWTiHiH atan
©TKEH >6H, Mbicanbl, 1995 xbinbl 6encenai Temnepartypanap XublHTbIFbl €H XOoFapbl 6oNFaHbIMEH, OHIMAINIK
6ap 6onfaHbl 4,2 u/ra geHreniHge TipkenreH. An 2011 Xbinbl canbiCTbipMarnbl TYpAe TOMEH TemnepaTtyparnbik
MaHAE eH Xofapbl eHim 18,3 u/ra anbiHFaH. byn gepekrep TeMnepatypa MeH eHiMAinik apacbiHAarbl Cbi3bIKTbIK
emMec bannaHbiC O6ap eKeHiH kepceTeai: XKofapbl TeMnepaTtypanap bififaniMEH KamMTamachI3 eTiny AeHreniHe
GannaHbICTbl AaKbIFa XXafbiMabl Aa, Kyn3enic TyablpaTblH ocep Ae eTyi MyMkiH. CoHbIMeH kaTtap, 6enrini 6ip
uMKnainik Te Gankanagpl: opTawla Temnepatypanap ken XbingapAa Kanutanadbin, 84eTTe opTawla Hemece
XOFapbl 6HIM KepceTKilTepiMeH cankec kenepfi. byn amanasoH arpoknuMmaTTblk TypfblAaH Konawmnel gen
GaranaHybl MymkiH. Ocblnaniia, 6enceHai Temnepatypanap >XMbIHTbIFbl — MaHpI3abl, Oipak e3 angbiHa
XKETKINIKCI3 kepceTkiw. OHbIH, aybin LWapyallbifbiFbl AakblngapbiHa acepiH 6acka arpomeTreoponorusnbik
dakToprapMeH Gipnikte baranay Kaxer.
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JKaybIH - walbIHHbIK OpTalWwa menwepi, Mm
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3 cypem — XayblH — WaLlbIHHbIH OpTaLla MersLepi

Oprtalyua xayblH-LuallbiH MenLepi hakTopbl alKbIH XbINAbIK ©3repriluTikneH cunatTanagbl: kepceTkiwTtep 1991
XbInfFbl 6Te ToMeH aeHrenaeH 6actan 2020 xbInfFbl €H )XOFapbl MaHre AeniH ayblTkuabl. Byn abipMalubinbIKTap
eHipaeri KnMMaTTbIK TYPaKCbI3AbIKTbIH aikblH 6enrici 6onbin Tabbinagpl XXeHe eHiM kanbinTacyblHa anTapribIk-
Tan acep eteqi. 40 mM-geH TeMeH eH TeMeHri kepceTkiwTep 1991, 1995, 1998 xeHe 2012 xbingapbl TipkenreH.
Tanpay ke3eHiHgeri opTalla xayblH-LlaLlbliH Menwepi wamameH 88—95 MM apanbifbiHAa, Oyn arpoKNUMaTTblK
TYPFbIOAH bifiFaniMeH kKaMTaMachl3 eTinyaiH Konannel AeHreni peTiHae kapacTbipblnybl MyMKiH. Ananga kenbip
mbicanbl, 2010, 2012, 2019, 2021 xbingapbl KayblH-LIALLbIH Merepi opTawa AeHrenae OGonfaHbIMeEH,
eHIMAiNiKk TeMeH HeMece opTalla AeHrenge kangbl. byn »ayblH-LlallbIHHBIH 9cepi TeMnepaTypara, Tonbipak
bifFangbinbifbiHA XKOHE XayblH-LIaLLbIH TYCKEH deHoNnornsanblk doasara 6annaHbICTbl KyLLEKi HEMece arcipeyi
MYMKIH ekeHiH kepceTepni. Ocbinanwia, ayblH-lWalblH — 6ugan eHimainiriHe acep eTeTiH eH MaHbI3abl

dakTopnapaplH bipi.

TonblpakTbiH OpTawa TemnepaTypachl, Llenbcuii rpagychl
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4 cypem — TonblpakTblH OpTalwla TemnepaTypacsl

1990-2022 xbingap apanbifbiH4afbl TONbIPaKThIH opTawa Temnepatypackl 1993-1995 xok. ApanblfbiH-
Oa aybITKbIN, Kbl CaWblHFbl  KMMMAaTTbIK  ©3reprillTikneH Katap MUWKPOKMMMATTLIK J>K8He TOonblpak
XaFgannapblHblH epeKkwenikTepiH kepceTeai.

3 °C-taH TemeH Temnepatypa 1992, 1993, 2011, 2018 xoaHe 2019 xbingapbl TipkenreH. 2011 xbinbl
TonblipaK Temnepatypachl canbiCTbipManbel Typae TemeH GonfaHblHA KapamacTaH, GuganablH eH XXofFapbl
eHimainiri 18,3 u/ra TipkenreH. byn kepceTkiw ocbl hakTopabliH 8cepi XayblH-LWaLlbIHMEH CanbICTbipFaHaa
eKiHWi aeHrenae ekeHiH 6ingipeni. Ananga 1993 xaHe 2019 xbingapbliHOaFbl CUAKTLI 6acka kenbip xbingapbl
Ja Tonblipak TeMmnepatypacbl ToMeH bonfFaH Kkesae eHiMainik TeMeH aeHrenae kanfaH, 6yn e3 keseringe 6yn
napamMmeTpaiH KOHTeKCKe GannaHbICTbl MaHbI3abl Pen aTkapfFaHbiH Aanenaenai.

TonblpakTbiH €H >ofapbl TemnepaTypackl 1995, 2004 oHe 2007 xbingapbl 6ankanraH. Ananga aya
TemnepaTtypachl, TONbIpaK TemnepaTypacbiHbiH XOfFapbl 60nybl apkallaH eHiMAiMiKTiH, Xofapbl 00rnybIMeH
corikec kene Gepmenai. Mbicanbl, 1995 Xbinbl €H >XOFapbl TemnepaTypa kesiHae eHiMainik 6ap GonfaHbl
4,2 u/ra faHa OonFaH. Byn TonbipakTbiH WamagaH TbIC Kbi3ybl bifan Tanwbifbifbl XafganbiHga Tamblp
XKYMeCiHIH JamMyblHa Kepi acep eTiM, HaTUXKeCiHAe eHIMAINIKTI TOMeHAETYi MyMKiH AereH 6omkamMabl Herisgenai.

JKannbl, YCbIHbIFAH AepekTep HerisiHae eHiMAi KanbiNnTacTbipy YLWiH Tonblpak TemnepaTypacbiHbiH
opTalla OHTannbl aykbiMbl lWWaMaMeH 3,4—4,4 °C apanbifbiHga gen antyra 6onagsl. Ocbl MHTEpBanga TypakThbl
opi opTawa Hemece Xofapbl 6HIMAINIK xui Bbankanagel. Ocbinanwa, Tonblpak Temnepartypacbl bugan
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eHiMajiniriHe antTapnbIKTan biknan eTeTiH, 6ipak 6bacTbl emec akTop 6onbin Tabbinagpl XXeHe OHbIH 8cepi e3re
KNMMaTTblK KoHe arpo3aKorormsnblk napameTprnepMeH Gipre kapacTblpbinybl THIC.

TonbipaKTbiH TepeH KabaTbiHa AeniHri opTawa binFanabinbikK, M
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5 cypem — TonblpakTblH TepeH kabaTblHa AeliHri opTalla bifFanablibik

TonblpakTblH Heri3ri kabaTblHa OENiHTi binFangblfbiFbl — ©3re arpoOMeTEOPONOrMANbIK XXaFgannapablib
acepiH KYLUEeWTETIH HeMece oriCipeTeTiH Kocarnkbl (hakTop peTiHae kapacTbipbiiagbl. OHbIH eHiMAinikke
bIKNanbl MoaMdUKaUMSIbIK CUMAaTKa Ne XXaHe acipece KNMMAaTThIK XXaFblHaH LUEKTEH ThIC KyOblnimanb! Xbingapbl
anTapnbiKTan MaHbi3fa ne 6onagsbi.

Tankbinay. AyaHblH TemnepaTypacbiHblH, XOfFapblinaybl, ayblH-LIALLbIH AEHreniHiH TOMeHaeyYi XaHe
KypFakLbInbIK, YCiK, Aaybln CUAKTbI 3KCTpemarnabl aya pawbl KyObinbicTapbiHbIH, Xuineyi Optanbik A3usa mMeH
KasakcTaHHbIH, CONTYCTIK eHipnepiHae TipkenreH >kahaHablK XoHe OHIpNiK KNMMaTTblK YPAICTEPMEH CalKec
kenepi. Ananaa, KoctaHai obnbICbiHbIH, HEM3IHEH Tayenai eriHwinik (CyapblnManTbIH) XXeprnepaeH TypaTbiHbIH
eckepcek, byn earepictep acipece ©3eKTi cunaTt anbin, KNUMaTTblK ToyeKkenaepdiH apTyblHa, eHIMAINIKTIH
TYPaKTbINbIFbIHbIH TOMEHAEYiHE XaHe aybin Lapyallbifblfbl KSCINOPbIHAAPLIHLIH, TaObICbIHAH aMbIpbIybliHA
anbin Kkeneg,.

KnnmaTtTblk ypaicTepMeH eHiMainik AMHaMUKacbIH CanbICTbIpy KOpCeTKEHAEN, TEXHONOMNANbIK XKeTingi-
pynep (kaHa copTTapabl eHridy, MexaHukanaHablpy, ToIHANTKbILWTap) aya panbiHbIH KOMancbl3 SKkCTpeMarnabl
XafgannapbiHaH TybIHOAWTBLIH LWbIFbIHAAPAb! TEK ilWiHapa faHa eTel anagbl. Aybin WapyallbiSibifbl TayapbiH
eHAipyLwinepaiH eneyni KyLw-xirepiHe kapamacTaH, buaan eHiMainiri Typakcbl3 XXaHe KNMMaTTbIK Kyn3ernictepre
cesimMTan. KnumatTblk aceprnepaiH KeHiCTikTik Bipkenki emecTiriHe ae epekile Hasap ayaapy kaxeT. ObnbICTbIH,
OHTYCTIK XaHe OHTYCTIiK-6aTbIC ayaaHAapbl KypraKLWbInbIK NeH Xblfy CTpeccTepiHe aHafyprbiM ocan 6onbin
caHanagbl, 6yn gudydpepeHumManaHFaH eHipnik KNUMaTTblK cTpaTterys MeH Menuvopauusanbik kynenepai
OambITyabl KaXeT eTeqi.

2050 xbinFa geniHri cueHapuinik Tangay kepceTtkeHaen, erep 6enimaeny wapanapsl (TesiMai copTrap-
Obl eHri3y, TOMbIPaKTbl eHAeYAiH MUHUMAarAbl HEMece Hengaik afictepiHe KoLy, cakTaHablpy MeH cybcuausanay
TETIKTEPIH AaMbITY) Xy3ere acblpblfiMaca, eHiM XXofanTynap KauTbIMCbI3 cunaTt anybl MyMKiH. Byn npouectep
XepaiH To3yblHa, ayblablK XKepnepaeri XanblKTblH a3atoblHa XXeHe a3blK-TYIiK Kayinci3airiHii ancipeyiHe akenyi
bikTuMan. KocTaHal OOnbICbIHbIH arpapriblk CEKTOPbIH KNUMaTTbiH e3repyiHe Genimaey OGoWbIHLIA LYFbIN
Wapanap kabbingayabliH XKoHe aybi WapyallbinbifbiHAA Y3akMep3iMai KNMMMaTThIK TYPaKTbINbIK CTPaTEerMsiCbiH
KanbIiNTacTblpyAblH MaHbI3AbINbIFbIH aiKblHAANAbI.

KopbITbiHABLI. 3epTTey GapbiCbiHAA aybiN WapyalwbibiFbl 4aKblNgapbiHbIH OHIMAININ MeH Typni arpo-
KNumaTTblK hakTopnap apacbliHOarbl Koppensauuanslk GannaHbiCTapfFa KelwleHai Tangay Xyprisingi. HeicaH
peTiHae ©Ouagar pakpinbl anbiHAbl. Tangay asicblHOa Herisri MeTeoponorusnblK XeHe arpodusmkanbIk
KepceTkilTep: opTawla 6enceHai Temnepatypanap XubIHTbIFbl, OHAENreHHEH KeMiHr canmMakTrafbl eHiMAinik,
XayblH-LALbIHHBIH, OpTalla MernLlepi, TonbipakTblH opTalla TemnepaTypachl XaHe Herisri kabatka OeniHri
TonbIpak biNfFanabinbifbl KAPaACTbIpbINabI.

Byn kepceTkiwTep HeriziHae eHiMAinikke TypakTbl blKkNan eTeTiH dhbakTopnapAbl aHbikTay kesgengi.
MyHOan esapa GarnaHbiCTapAbl avkbiHAay — KNMMAaTTbIH ©3repyi XafganblHaa aybinl Wapyallbibifbl eHIMAi-
niriH 6bomkayra apHarnraH Mmogenbaep Kypyra Heris 6ona anagbsl. MyHOan mogenbaep eHAipicTik Toyekenaepai
angbiH ana 6aranayfa keHe arpobu3HeCTi )xocnapnayra MyMKiHAiK 6epeai.

3epTTey HoTWXKenepi NpakTUKanblk TypFbldaH aybif LWapyallbifblifbl Tayap eHAipyLlwinepiHe apHanfaH
FbINbIMU-HEri3aenreH ycbiHbIMAap a3ipneyre 6arbiTTanaabl. ATan aiTkaHaa, KyprakLwbiblkka Tesimai copTTap-
Obl TaHaay, GenimaenreH arpoTexHornorusnapabl eHrisy, TeEXHUKanblK NapkTi XXaHapTy XoHe TuiMmai backapy
TETIKTEPIH XeTinAipy yCbiHbINaabl.
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KocTaHaw o6nbiCbl MbiCanbiHAAFbl OHIPMiK Tangay KnMMaTTblK e3repictepaid bugan eHimainirive Tikenen
blKnan eTeTiHiH KepceTTi. Aya TemnepaTypacbiHblH apTybl XXOHEe XayblH-LlallblH TamnwbINbIFbl XafganbiHAa
ToniM eriHWinikTiH TriMmAainiri TemeHaenai. byn e3 keseriHae arpapnblk CEKTOpAblH TyPaKTbiNbIfbiHA eneyni
kayin TeHaipeai.

Kannbl anfaHda, anblHFAH HaTWXenep aybin Lapyallbifblfbl OHiMAiNiriHe acep eTeTiH KNuMaTTblK
dakToprapabl keweHai 6aranayra xaHe onapabl eckepe oTbipbin, TMiMAI 6ackapy wellimaepiH kabbingayra
Heri3 6ona anagbl. 3epTTeydiH KeHeWTinreH agictemenepi MeH MoAenbAik HaTWXKenepi Keneci fbinbiMn
XapusanaHbiMaap4a yCblHbInaTbliH 6onagpl.

Ochbl XXyMbICTa YCbIHbIIFAH HBTWXeNep KeH Kenemai FoinbiMy 3epTTeyaid 6ip 6eniri 6onein Tabbinagbl.
Bormkay mogeniH Kypy afictemMeci MeH arpapsiblK CEKTOP YLUIH TEXHONOMMAbIK XKaHe eHAipICTIK yCbiHbIMAapAbl
a3iprey Keneci fbifbIMW XXapusanaHbiMaap4a XaH-KakTbl cunatranartbiH 6onagpl.
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ASSESSMENT OF THE ECONOMIC EFFICIENCY OF AUTOMATION OF THE ASSEMBLY LINE
PROCESS OF MACHINE-BUILDING ENTERPRISE
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Institute of Agricultural Economics”, Moscow, Russian Federation.
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Automation of production processes is a priority area in the development of Kazakhstan's industry within
the framework of Industry 4.0 and economic digitalization. This article focuses on evaluating the economic
efficiency of implementing automation in the assembly sections of machine-building enterprises. The research
purpose is to justify the feasibility of automating assembly lines based on the assessment of economic and
production indicators. The article outlines methodological approaches to calculating economic effects such as
cost reduction, productivity growth, and improved product quality. The practical part of the research is based
on one of Kazakhstan's machine-building enterprises. The findings confirm the importance of a comprehensive
approach to automation as a tool for enhancing industrial competitiveness. Recommendations are provided
for integrating automated solutions in accordance with state programs supporting industrial modernization.
Special attention is given to the regional context using the example of Kostanay region, considering
infrastructure, employment structure, and technical capacity—thus ensuring the applied nature of the research
and the scalability of its results.

Key words: automation, economic efficiency, performance, lifting mechanism, programmable logic
controllers, machine-building industry.

MALLUMNHA XXACAY 3AYbITbIH KYPACTbIPY XENICIHAEN ©HAOIPICTIK MPOLIECTI
ABTOMATTAHAbLIPYAbIH 3KOHOMUKATDbIK TUIMAINITH BAFANAY

CaHlOy WU.C. — oKOHOMUKa fblfibiMOapbiHbiH O00KmMopbl, npogeccop, AOK fblnbIMU-MEXHUKaIbIK
OamybIHbIH 9KOHOMUKaJsIbIK Macerieniepi 6enimiHiH MeHaepywici, «A2papriblk 9KOHOMUKaHbI XoHe aybliiobIK
aymakmapObiH aneymemmik 0amyblH 3epmmey xeHiHOeai chedepanidbik FbinibiMU opmarnbik — bykinpeceurnik
ayblnl  wapyauwhblnbiFbl  9KOHOMUKAcChl  fbifIbIMU-3epmmey uHcmumymbl»  ¢hedeparnoblK MeMieKkemmik
brodxemmik rolnbiMu Mmekemeci, Mackey K., Pecel ®edepayuschsi.

Haypsbaesa K.b.* — « CapbiapkaAsmollpom» XKLLIC «Annop» 3aybimbiHbIH XaHa xobanapdbl icke Kocy
mobbiHbIH Xemekuwici, KocmaHal K, Kazakcma+ Pecriybrniukacsi.

OHOipicmik yOepicmepdi asmomammaHObipy — KasakcmaH PecrybnukacbiHbIH eHepKacibiH MHAycm-
pusi 4.0 xeHe 3KOHOMUKaHbI UugpriaHObIpy XardalibiH0a OambimyObiH 6acbiM barbimmapbiHbiH 6ipi. by
MaKarnia MaluuHa >acay KociMopbiHOapbIHbIH XUHaKmay ydyackenepiHoe asmomammaHObipyObl eHeidyliH
9KOHOMUKarbIK muimOiniaiH 6aranayra apHanraH. 3epmmeyOiH MaKcambl — 3KOHOMUKaIIbIK XXoHe eHOIpicmik
Kkepcemkiwmepdi baranay apKbifbl XUHaKmay xerninepiH asmomammarObipyObiH OPbIHObIIbIFbIH HE2i30ey.
Makanada wbirbiHOapdbl asalimy, eHbek eHiMmdinieiH apmmbipy XoHe 6HIM canachiH Xakcapmy cekinodi
9KOHOMUKarbIK muimdinikmi ecenmey adicmepi kapacmbipbinadbl. 3epmmeydiH npakmukansik 6enimi Kazak-
cmaHOarbl bip MawuHa xacay KoCimOpHbIHbIH Hezi3iHOe XypeaidinzeH. Hamuxenep asmomammaHObipyObiH
KeweHOi macini eHOipicmik bacekeze Kabinemminikmi apmmbipydbiH muiMOi Kyparbi ekeHiH danendeuloi.
Memnekemmik konday barlGaprnamanapbiH eCKepe OmbIpbif, asmoMammaHObipbiiFraH wewimoepdi eHzidy
bolibIHWwa ycbiHbicmap 6epinzeH. 3epmmeyde Kocmarali 0b1ibiCbiHbIH UHGPaKypbinibiMObIK Xardalibl, eHbek
HapbIfbl XXOHE MeXHUKalbIK a5ieyemi eCKepinin, eHip/iKk epekuwernikmepae epekuwe Hazap aydapbinfFaH. byn
3epmmeydiH KorndaHbaribl MeHIH apmmbIpbIr, anbiHFaH Homuxenepodi Mmacwmabmayra MyMKiHOIk 6epedi.
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TyliiiHOi ce3dep: asmomammaHObIpy, SKOHOMUKaIbIK muiMOinik, eHiMOINiIK, XyK kKemepail MexaHu3m,
bardaprnamanaHambiH 5102UKalblK KOHMPOEpep, MawuHa xacay canachl.

OLIEHKA 9KOHOMUYECKOW APPEKTMBHOCTU ABTOMATU3ALIUN NPOU3BOACTBEHHOIO
NPOLIECCA CBOPOYHOU JINHUN MALULMHOCTPOUTENBHOIO NPEAMNPUATUA

CaHly UN.C. — okmop 3KOHOMUYECKUX HayK, npogheccop, 3asedyrouwjuli omoerom 3KOHOMUYECKUX
rnpobnem Hay4Ho-mexHu4Yeckoz2o paszsumusi AlK, ®edepanbHoe z2ocydapcmeeHHoe brdXemHoe Hay4yHoe
yupexdeHue «®DedeparibHbili Hay4YHbIU UEHMP az2papHOU 3KOHOMUKU U CoyuaribHO20 pa3eumusi CerbCKUX
meppumopuli — Bcepoccutickuli Hay4yHo-uccredogamesibCKuli UHCMUMmMym 3KOHOMUKU CeJlbCKo20 X03silicm-
ea», e. Mockea, Poccutickass ®edepayusi.

Hayp3baesa K.bB.* — pykosodumersnb epyrnnbl 3arlycka HO8bIX Mpoekmos, 3asod «Anmwop», TOO
«CapblapkaAsemollpom», 2. KocmaHal, Pecrniybriuka Kazaxcmar.

Aemomamu3sauyusi npou3so0CcmMEeHHbIX MPOUECCO8 S8IIemcsl NpuopuUMemHbIM HarnpasieHuem pa3su-
musi npombiwieHHocmu Pecnybnuku KasaxcmaH 8 ycriosusix nepexoda k MiHOycmpuu 4.0 u yugposusayuu
9KOHOMUKU. Hacmoswass cmambes rnoceswieHa aHanu3y 3KOHOMUYeckol 3thghekmusHocmu 6HedpeHus
asmomamu3sayuu Ha c60pPOYHbIX yYacmkax MawuHocmpoumernbHbix npednpusmud. Llens uccrnedosaHus —
obocHosaHue yenecoobpazHocmu agmomamu3ayuu cO60pOYHbIX JIUHULU Ha OCHOBE OUEHKU 3KOHOMUYECKUX U
rpou3goOcmeeHHbIX nokazamerneu. B cmambe paccmMampusatomesi Memodorioaudeckue nooxoosbl K pacyémy
3KOHOMUYECKUX 3ghcheKmos, makux Kak CHUXeHuUe Uu30epXXeK, pocm npou3sodumesibHoCmu U MosbiueHue
Kadyecmsa npodykuyuu. lNpakmuyeckas Yyacmpe uccriedosaHus 8birosiHeHa Ha 6aze 00HO20 U3 MawUHOCMpPOou-
mernbHbIX npednpusmul KasaxcmaHa. Pesynbmambl modmeepxdarom 3Ha4uMOCMb KOMII/IeKCHO20 rnodxoda
K asmomamu3ayuu Kak UHCImpyMeHma MoebieHUsI KOHKYpeHmocrnocobHocmu. Takxe rpedsiox)eHbl peKko-
mMeHOayuu Mo uHmMeepayuu asmomMamu3upo8aHHbIX PeweHul ¢ y4émom 20cy0apCmeeHHbIX MpoepamMm
r1o00epKKuU npombiwieHHocmu. B pabome ocoboe sHuMaHue yderieHo pe2uoHailbHOMY acriekmy Ha rnpumepe
Kocmaratickoli obriacmu, ¢ y46mom uHghpacmpyKmypHbIX yCri08ul, CmpyKmyphbl 3aHSMoCmu U MexHuU4YecKoul
6a3bl, ymo obecrniequeaem npuknadHol xapakmep uccredosaHusi U 803MOXHOCMb MacwmabuposaHusi
MOMy4YeHHbIX pe3yibmanmos.

Knroyeeble cnoea: asmomamu3sayusi; 3KOHOMUYecKasi 3¢bgheKmueHOCMb; Mpou38o0UMesIbHOCMb;
2py30M00BLEMHLIU  MExXaHU3M; rpo2paMMupyemMble J102U4eCcKUe KOHMPOSIIePb!, MawuHOCmpoumesibHas
ompacrsib.

Introduction. The mechanical engineering industry plays a significant role in the economy of
Kazakhstan, providing jobs and promoting the industrialization of the country. In the context of growing global
competition, enterprises in this industry are faced with the need to increase efficiency, reduce costs and
improve product quality. Global trends indicate the widespread introduction of automation technology into
production processes, which allows achieving significant competitive advantages. For Kazakhstan's
mechanical engineering enterprises, automation is becoming not just a desirable, but a necessary step to
ensure sustainable development and competitiveness in the international market. The introduction of modern
automated systems can significantly increase labor productivity, reduce production costs by reducing the
influence of the human factor and optimizing the use of resources, and improve the quality of manufactured
products. Growing competition in global markets dictates the need for continuous improvement of production
processes.

According to the Ministry of Industry and Infrastructure Development of the Republic of Kazakhstan, in
2023, the volume of production of mechanical engineering products in Kazakhstan amounted to 2.3 trillion
tenge, while the growth compared to 2022 was 18.7%. The industry employs over 66 thousand people, and
the share of mechanical engineering in the manufacturing industry reached 15.4%.

Automation is increasingly recognized as a critical factor in increasing productivity and economic
efficiency in various industries, especially in the mechanical engineering sector. Automation of production not
only increases efficiency, but also contributes to the transformation of social structures and labor relations in
the context of the Fourth Industrial Revolution [1]. Automation is one of the key tools that allows Kazakhstani
companies in the mechanical engineering industry to meet international standards of quality and efficiency.
The introduction of advanced technologies allows not only to optimize current operations, but also to create a
basis for further innovative development. It is likely that government support for industrialization and
technological development initiatives can become an important incentive for the wider implementation of
automated systems in the mechanical engineering sector of Kazakhstan. Such support may include financial
incentives, training and development programs for qualified personnel, as well as the creation of a favorable
regulatory environment for the introduction of new technologies.

The integration of intelligent automated systems into production processes not only increases
productivity and reduces costs, but also transforms organizational structures and requirements for personnel
qualifications, which is especially relevant in the context of the transition to Industry 5.0. [2].
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Assembly lines are a key stage in the manufacturing process in mechanical engineering, where
individual components are assembled into finished products. Automation of this stage can lead to the most
significant improvement in productivity and quality, since manual labor on assembly lines is often associated
with monotony, a high probability of errors, and limited speed of operation.

Assembly lines are critical components of manufacturing, representing the planned and orderly
movement of goods through the shop floor. Automation of these lines can lead to significant changes in
production efficiency by reducing manual labor and speeding up production cycles.

Growing global competition in manufacturing is a powerful driver for automation, pushing companies to
seek greater efficiency through technological advances. In a globally competitive marketplace, manufacturers
are constantly under pressure to optimize their operations. Automation offers a direct path to achieving this
goal, enabling faster production, fewer errors, and the ability to meet growing market demand. Ultimately, this
leads to increased competitive advantage.

Assembily lines are vital components of production, representing the planned and orderly movement of
goods through the workshop [3]. Automation of these lines can lead to significant changes in production
efficiency by reducing manual labor and speeding up production cycles [4].

As noted in the textbook edited by V.A. Skryabin, reduction of time costs in production can be achieved
by attracting additional resources or intensifying production processes or by combining them. In this case,
intensification is considered the most effective way, which involves increasing labor productivity. The key tool
for increasing productivity is automation. In the conditions of developed countries, where up to 80% of pro-
duction costs are associated with wages, reducing the share of human participation in the production process
becomes the main factor in reducing costs. Which, in turn, requires further automation of production [5].

Kostanay region is one of the most important centers of the machine-building industry in Kazakhstan,
where a significant number of enterprises specializing in the production of a wide range of machines and
equipment are concentrated. The high concentration of machine-building enterprises in this region makes it an
ideal object for studying the impact of automation on production processes. Analysis of the economic efficiency
of assembly line automation in Kostanay region will provide valuable information that can be applied in other
industrial regions of Kazakhstan. Statistical data on the number of machine-building enterprises in Kostanay
region, their production volumes and the number of employees could confirm the importance of this region for
research.

The high density of mechanical engineering enterprises in the Kostanay region provides a unique
opportunity to study the impact of automation in a specific regional context. Such a regional focus allows for
taking into account local economic conditions and the specifics of the labor market and infrastructure, making
the study more relevant and applicable to stakeholders. The results of the analysis conducted on the example
of the Kostanay region can serve as a basis for developing recommendations for the implementation of
automated technologies in the mechanical engineering sector of both this region and the country as a whole.

Despite the obvious advantages of automation, comprehensive economic assessments of its
effectiveness in relation to assembly lines of mechanical engineering enterprises in Kazakhstan, especially in
the regional context of Kostanay region, remain insufficiently studied.

Objective, tasks. Kostanay region is defined as a significant center of the mechanical engineering
industry in Kazakhstan, which makes it a relevant object for this study. According to the statistics department
of Kostanay region, in 2024, more than 30 large and medium-sized mechanical engineering enterprises
operated in the region, providing jobs for over 5,000 people. The basis of the mechanical engineering sector
of the region is formed by enterprises assembling agricultural machinery (for example, Agromash Holding and
the car assembly Saryarka AvtoProm). This emphasizes the presence of large enterprises in the region
manufacturing cars and agricultural machinery, which once again emphasizes its importance. The government
of Kazakhstan is actively promoting industrial automation and robotics as key factors in achieving industrial
development and economic growth. The government's emphasis on increasing the share of the manufacturing
sector and its support for automation-related projects indicates a strategic direction. This support is likely to
include initiatives aimed at modernizing production capacities and increasing the competitiveness of domestic
enterprises.

The purpose of the study is to assess the economic efficiency and automation of assembly production
at a machine-building enterprise in the Republic of Kazakhstan, taking into account the regional characteristics
of the Kostanay region.

Objectives: To examine the challenges and potential drawbacks associated with automation, including
high initial investment, increased maintenance requirements2 and potential job losses; to assess the specific
context of the Kostanay region, including the current state of its mechanical engineering sector and the level
of automation implementation. To identify key factors influencing the cost-effectiveness of assembly line
automation in the target region.
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Drawing 1 — Allur Plant car assembly line without automated equipment [ 6]

Kazakhstan faces particular challenges in implementing automation technology due to its limited
infrastructure, highlighting the need for targeted research. Kazakhstan’s unique economic and industrial
landscape, as well as its specific development goals, require targeted research into the economic impact of
automation in its key sectors, such as mechanical engineering. Kazakhstan’s reliance on commodity industries
and its efforts to diversify its economy mean that the economic impact of automation in its manufacturing
sector, particularly in regions such as Kostanay with a strong mechanical engineering presence, will have
distinctive features that merit special study.

Materials and methods. This work proposes to use a set of modern methods aimed at studying and
increasing the economic efficiency of automation of assembly production in the machine-building industry of
Kazakhstan. The object of the study is the assembly line of a machine-building enterprise in the Kostanay
region, where a lifting mechanism is used that is not equipped with an automated control system (see Drawing
2-3).

Drawing 2-3 — 3D visualization of motion mechanics
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The methodological basis of the study includes: methods of technical monitoring and analysis of
engineering subsystems of the control object; principles of construction of automated systems based on
programmable logic controllers; use of principles of distributed intelligence to increase flexibility and
adaptability of systems; system approaches to development and implementation of automatic control systems
for production equipment; free programming methods for development of original PLC software; comparative
analysis of various equipment configurations and control algorithms based on simulation modeling.

It is envisaged to design several versions of the architecture of the automated system with different
degrees of integration of PLC, sensors, converters and other components, with subsequent comparison
according to the criteria of reliability, productivity and cost-effectiveness. In addition, it is planned to analyze
the existing technical and organizational conditions of the enterprise to identify restrictions affecting the
implementation of automation.

Results. As a result of the preliminary analysis, it was established that the current control system of the
GPM at the enterprise under study is based on manual control, which increases production risks and reduces
the overall reliability and efficiency of the assembly line. It is expected that the introduction of an automated
control system based on PLC will allow:

- improve the safety of the production process by eliminating the human factor;

- increase labor productivity by reducing the time it takes to move truck bodies.

- reduce the likelihood of emergency situations and defects during assembly operations.

- increase the energy efficiency of the system through precise control of electric motors.

- reduce equipment operating costs by reducing wear and tear and increasing the service life of
components.

The design simulation also includes testing several data transmission schemes - both wired and wireless
- to ensure stable communication between the elements of the automated system. In particular, it is planned
to implement a modified busbar adapted for work with PLC, as well as use a wireless data transmission channel
as a backup or parallel solution.
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Drawing 4 — Simple version of electrical circuit with PLC

Based on current productivity and downtime, the implementation of an automated control system is
estimated to reduce the overall assembly cycle time by 20-25%, equivalent to a savings of up to 480 hours per
month. This results in a reduction in unit costs by 9-12% and an increase in output per shift from 24 to 30 units.

Thus, the results of the theoretical stage indicate a high potential for automation of the assembly line
using standard industrial components and original PLC software adapted to the conditions of a specific
enterprise.

In order to determine the socio-economic context of the introduction of automation, it seems appropriate
to analyze the key industry indicators of mechanical engineering in the Republic of Kazakhstan and Kostanay
region (see Table 1).
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Table 1 — Key indicators of mechanical engineering in Kazakhstan and Kostanay region

No. Indicator Meaning

1 Volume of production of engineering products in the Republic of 4.6 trillion tenge
Kazakhstan

2 The share of mechanical engineering in the manufacturing industry of the 19%
Republic of Kazakhstan

3 Number of machine-building enterprises in the Republic of Kazakhstan 3800

4 Number of people employed in mechanical engineering in the Republic of 118,000 people
Kazakhstan

5 Volume of production of engineering products in Kostanay region 1 184.4 billion tenge

6 The share of mechanical engineering in the manufacturing industry of 58%
Kostanay region

7 Number of industrial enterprises in Kostanay region 917

8 Number of employees of industrial enterprises of Kostanay region 42,000 people

9 Number of machine-building enterprises in Kostanay region 4 large enterprises

10 Planned investments in mechanical engineering of Kostanay region by the 17.8 billion tenge
end of 2025

The given statistical indicators confirm the strategic importance of the mechanical engineering industry
both at the national and regional levels. In 2024, the volume of mechanical engineering production in
Kazakhstan reached 4.6 trillion tenge, which is almost a fifth of the entire manufacturing industry. These data
indicate the high contribution of the industry to the country's economy and emphasize the need for its
technological modernization.

Kostanay region deserves special attention, where mechanical engineering makes up 58% of the entire
volume of the region's manufacturing industry. Over one 1.1 trillion tenge of mechanical engineering production
and more than 40 thousand people employed in industry indicate a strong specialization of the region. This
makes the Kostanay region one of the centers of attraction for industrial investment and innovation.

It is also worth noting the high level of production concentration - only 4 large machine-building
enterprises provide the bulk of output, which, on the one hand, allows for focusing efforts on automation, and
on the other hand, increases the risks of failures in process chains. Therefore, it is here that automation of
assembly lines can provide the maximum economic effect and become a driver for increasing sustainability.

The planned investments in the amount of 17.8 billion tenge in the development of mechanical
engineering in the Kostanay region indicate a favorable investment environment and state support. Thus, the
region has all the prerequisites for the large-scale implementation of automated control systems, including
PLC, both within the framework of the modernization of existing production facilities and in the creation of new
capacities.

The combination of high industry significance, a high share of employment and an active investment
policy confirms the relevance of the research being conducted, and the Kostanay region is an optimal testing
ground for pilot testing of solutions in the field of automation of production processes.

Discussion: Automation of production processes at machine-building enterprises is a priority area for
increasing the efficiency and reliability of production activities. One of the key solutions in this area is the use
of programmable logic controllers (PLC), which provide flexible control of technological operations and
adaptation of systems to specific production conditions.

The technological implementation of automation is carried out by electronic engineers together with
scientific specialists, which facilitates the integration of advanced engineering solutions with scientific
approaches. Automation of production processes can be carried out both by creating new equipment and by
upgrading existing equipment. The latter involves equipping the equipment with loading and unloading devices,
interoperational transport and storage systems, as well as a single control system for monitoring diagnostics
and blocking. Both cases require a significant amount of capital investment and, as a consequence, there is a
need to calculate the conditions under which automation tools will be guaranteed to be effective. Production
practice shows that the implementation of expensive automated systems is not always economically justified.
The reason for this is often the desire for the maximum level of automation without taking into account the
economic feasibility of solutions [6]. The automated system is based on original software aimed at simplifying
the user interface and the transition from traditional programming to parameterization. This approach allows
us to significantly reduce the development and implementation time, reduce the risk of errors during integration
into the production process, and avoid significant costs associated with the implementation of expensive
robotic systems.

The key advantage of programmable logic controllers is their ability to perform large-scale computing
tasks in real time, which ensures high accuracy, stability and productivity of automated production complexes.

One of the key stages of the production process at the basic machine-building enterprise is the assembly
of cars, which in most workshops is carried out mainly in a mechanized manner. Of the seven operating

260



OKOHOMUKATIBbIK FblTIbIMOAP OKOHOMWUYECKHME HAYKHN

assembly lines, only two are fully automated, while the rest continue to function with the active participation of
operators.

In the context of this study, assembly equipment is considered to be a lifting mechanism - a specialized
device designed to move large-sized and heavy objects in space. On the assembly line, the lifting mechanism
is used for the linear movement of car bodies along the production route on a crane beam. The mechanism
design includes two electric motors with a total capacity of about 3 kW, hoists and a crab used to grip and hold
the body during movement.

In the existing mechanized control mode, movement is carried out manually - the operator makes
decisions about the time and direction of movement. Such a control scheme, based on the human factor,
significantly reduces the reliability of the process and is accompanied by high production risks. The mass of
the moved load is approximately two tons, and any careless action of the operator can lead to serious
consequences from injury to damage to products and equipment. It is important to note that the type of GPM
under study has not been previously automated, while fully automated lines use devices similar in functionality,
initially adapted for integration with automatic control systems and not involving direct human intervention in
the process of operation.

The study considers automation of the GPM operation as the central concept. For this purpose,
widespread industrial automation technologies based on programmable logic controllers are used [7]. The
purpose of automation is to eliminate the human factor, increase the safety and reliability of the assembly
process, and minimize the risks associated with the operation of heavy equipment. Unlike a person, an
automated system is capable of functioning around the clock while maintaining stable productivity and without
the need for physiological breaks, while simultaneously reducing the likelihood of errors in normal operating
modes.

The automation system is developed from scratch. Complete PLC programming with the creation of
several program code options, as well as the selection of electrical components compatible with the technical
and electrical characteristics of the existing GPM. In addition, electrical diagrams are developed that describe
in detail the connections between the PLC and equipment elements. The electrical base includes: frequency
converters, encoders, circuit breakers, magnetic starters, control relays, various types of sensors,
transformers, power supplies and terminal blocks to ensure signal exchange between the controller and
system components.

Each version of the program code is developed based on a specific version of the electrical equipment
configuration, which allows for a comparative analysis of the performance and reliability of various automation
architectures. Calculations have shown that the cost of implementing a PLC system for one GPM is
approximately 5.2 million tenge, including equipment, programming and installation. At the same time, the
expected payback period of the project is 12-14 months at the current output volume and line load level. During
the experimental debugging process, the PLC program code will be repeatedly modified to achieve the optimal
result, taking into account risk factors and possible errors in the equipment operation.

The distinctive feature of the proposed approach is not the use of non-standard equipment, but an
innovative way of integrating standard industrial components, adapted to the characteristics of an already
functioning mechanism. The developed software solutions are original and unique, created in accordance with
the specifics of the automation object under study and have no ready-made analogues.

One of the key tasks in the implementation of an automated system based on a lifting mechanism is the
organization of an effective and stable process of data transfer between the elements of the system. This is
due to the need to coordinate actions between several automated ones in real time, which, in turn, ensures
the continuity and high dynamics of the production cycle. Reliable data exchange between mechanisms is the
basis for their synchronous operation, increasing overall efficiency, minimizing risks and ensuring the safety of
the production process.

However, when automating mobile equipment such as the GPM, traditional wired data transmission
methods - including twisted pair, coaxial or fiber optic cable — are technically inapplicable. This is due to the
need for a stationary support structure for laying cables, while the GPM is in constant motion along the line. In
similar cases, trolley busbars are often used in industry, but their use is incompatible with the selected control
architecture based on a programmable logic controller.

The study involves the use of an alternative, innovative data transmission method based on an adapted
busbar system modified for operation with a PLC. The development of this system will be carried out in stages
during experimental testing. In parallel, it is planned to implement a wireless data transmission channel with
the possibility of integrating both solutions to achieve maximum reliability, flexibility and performance.

For each of the communication systems under consideration, a separate version of PLC software will
be developed, ensuring correct operation with the corresponding equipment configuration. Conducting a
comparative analysis of various approaches to data transmission will allow us to determine the most effective
or combined version, optimal in terms of technical characteristics, reliability and cost-effectiveness.

The creation of an intelligent automated control system for lifting and cargo equipment of an assembly
line of a machine-building enterprise will help solve a number of urgent problems: increase energy efficiency
through rational use of electrical energy; increase labor productivity by eliminating manual control; increase
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the level of safety and reduce the likelihood of emergency situations; improve the quality of manufactured
products and technological operations in general.

Conclusion. Thus, the conducted analysis showed that the existing organization of control of lifting
mechanisms at the machine-building enterprise is not effective enough and requires modernization using
modern automation tools. The developed concept of an automated control system based on programmable
logic controllers using the principles of distributed intelligence and a systems approach has high potential for
increasing production efficiency, reliability and safety.

The proposed technical solutions are aimed at implementation using standard industrial components
and open source software, which makes the project economically feasible and adaptable to the conditions of
a specific enterprise. The implementation of such a system will not only optimize the assembly process, but
also create a basis for further digitalization and intellectualization of production lines.

The predicted reduction in accidents on the line after automation is estimated at 70%, which corresponds
to international practice in the transition from manual to automated control of heavy equipment. According to
calculations, the increase in energy efficiency will be up to 15% due to the use of frequency regulation of
electric drives and optimization of movement algorithms.

Further stages of the research will involve the development of a prototype system, experimental testing
of its operation and evaluation of the achieved economic and technological effect.
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YTBepXOeHbI I11. pejakTopom

MpaBuna gns aBTOpoB MHOronpocunbLHOro Hay4YHoro XypHana
«3i: intellect, idea, innovation — uHmennekm, udesi, UHHo8ayusI»

Pepakuma XypHana npocuT aBTOPOB O3HAKOMUTLCA C npasunamu (pedakuMOHHOW MNOMUTUKOM >KypHana,
coaepxallen obLLyo nHcopmaumio 0 XypHarne, npoueaypy pacCMOTpPeHUs CTaTel, peLeH3npoBaHus, pykoBOACTBO ANis
aBTOPOB, NYGNNKALMOHHYIO 3TUKY) U NPUAEPXKMBATLCS UX NPU NOATOTOBKE paboT, HanpaBnseMbIx B XypHan. OTknoHeHne
OT YCTaHOBIEHHbIX NPaBU 3a4epxuBaeT nybnmkaumio ctatby.

OTnpaBneHne cTtaTby B pefakuuio 03HayaeT corflacue aBTopa (aBTopoB) Ha nmpaBo Mspatens, Koctanarickoro
pernoHanbHoro yHuBepcmteTa uMmeHn AxmeT banTypebiHymbl, M34aHNS CTaTbu B XypHane v nepevsgaHvs ee Ha nobom
MHOCTPaHHOM 5i3blKe.

Craten n pgpyrve maTepuansl, Hanpaensemble Ans nybnukauum B xypHane «3i: intellect, idea, innovation —
WHTENNEKT, uaesi, WHHOBaLus», 4Yepe3 NUYHbIN KabuHeT Ha canTe, OOMKHbl COOTBETCTBOBATb YCMOBUAM M ObiTb
odopMIieHbl B COOTBETCTBUM C TPeBOOBaHNAMU, OTPaXKEHHBIMW B JAHHOM PYKOBOACTBE.

Word-davnbl (1997-2003) paboTbl nogatTcs B peaakumio (4epe3 CUCTEMY MoJayn cTaten B peXrMe OHMamH).
ABTOpbI AOMKHBLI NpeacTaBuUTb 3 AOKYMEHTa: CONMpOBOAWUTENBHOE MUCbMO M ABe Bepcun pykonucu. OgHa M3 HUX He
AormkHa copgepxatb nHpopmaumio 06 aBTopax (PMO, mecTo paboThl, cBeaeHUA 06 aBTopax), HasBaHWeM danna CryxuT
Tema cTaTbM, Tak Kak aHOHUMU3MPOBAHHbLIA TEKCT HEOBXOANM ANs ABONHOMO Crnenoro peleHanposaHus (Hanpumep: 1.
MBaHoB_3i_BeTepuHapHble; 2. Pe3ynbTaTbl KNUHUYECKUX, FEMaTONOrMYeCKMX U WMMMYHOSIOTMYECKMX KOPOB B
pasHble nepuoabl naktauum). ABTOp (bl) Takke JormkeH npegoctasute 3. ConpoBopuTenbHoe NMUCbMO (LWAbnoH
COMNpPOBOAMTENBHOIO NMCbMa Takke npunaraeTcs B cucTeme).

PepakumoHHas konnervs ocyliecTBRAET NPOBEPKY cTaTten Ha % OpMrMHanbHOCTM MO NULEH3NPOBaHHON cucTeme
npoBepkn Ha aHTunnarvat Strikeplagiarism.com 1 OTKNOHEHMSA cTaTen, He COOTBETCTBYIOLUMX TpeboBaHWAM, B TOM
yucrne ocpopmneHuto, 6e3 06 bLACHEHUSI NMPUYNH.

Ycnoeus 0ns pasmeuwjeHuUsi cmambu 8 KypHare:

- aHHOTaLUMA U Ha3BaHWe CTaTbW Ha MpPex si3blKkax (Ka3axCKWUNM, PyCCKUWA W aHINWNCKUA), nepBas — Ha A3blke
cTaTbW, B aHHOTALMU AOMKHbl ObiTb OTPaXeHbl Criedyolmne MOMEHTbI: aKTyanbHOCTb, Liefb, 3a4ayn, CyTb Hay4HOro
nccnefoBaHNs, OnvcaHme Hay4YHoW M NPaKTUHYECKON 3Ha4YMMOCTW paboTbl, KpaTkoe OonMcaHne MeTodoB U MeTOA0MNorMu
nccnegoBaHNUsi, OCHOBHbIE pe3ynbTaThl U BbIBOAbI MCCreAoBaTeNbCkon paboTkl, LEHHOCTb NPOBEAEHHOIO UCCeaoBaHNs
(BHECEHHBIV BKNag AaHHOW paboTbl B COOTBETCTBYIOLLYK 00nacTb 3HaHWM), a Tak e MpakTuyeckoe 3HayeHue UTOroB
pabotbl. Cnepyet m3beratb NPeanoOXeHWR, MOEHTUYHBIX NPeaioXeHNsaM M3 TekcTa CTaTbW, CMMBOJSIOB, CCbINIOK Ha
nuTepaTypy, PUCYHKOB 1 Tabnuu, BEBG-CCbINOK M 3NEKTPOHHBLIX NUCEM;

- B coAdepXaHWn cTaTbW [OSMKHbI ObiTb 0630pPblI Hay4YHbIX TPYAOB OTEYECTBEHHbLIX M 3apybexHbIX
nccrnegoBaTenen no aHanornyHon npobneme. Kayectso 1 KONMYECTBO NCTOYHMKOB, HA KOTOPbIE CCbINAKTCS, yKasbiBatoT
Ha aKkTyanbHOCTb cTaTbu. [103TOMY aBTOpam pekoMeHAyeTCs NPUAEPXNBATLCS CeayoLMX UHCTPYKLMIA:

- BCE CCbIMKV AOIMKHBI coaepxaTtb bubnuorpaduyeckme AaHHbIE HA aHIMUIACKOM A3blke; He MeHee 20% CCbInok
OOMXHbI BbITh NponHAeKcnpoBaHbl B Scopus u (unu) Web of Science 3a nocnegnue 10 ner;

- [OMYCTMMOE KONMYeCcTBO NyGnunkaumi aBToOpoB 1 COAaBTOPOB CTaTbU B CMIMCKE NUTEpaTypbl HE AOIMKHO NPeBbILLaTh
10% ot o6Lero 4yucna;

- B CNuCKe nuTepaTypbl AOMKHO ObiTb He MeHee 30% MCTOYHUKOB He cTaplue 5 neT);

- OCHOBHOM TEKCT CTaTbW AOJIKEH copepxaTb: BBeAeHNe (B KOTOPOM OTPaXeHbl aKTyanbHOCTb, NMOCTAaHOBKA
Lenu, onpeaeneHbl 3agayun, nokasaHa CTeneHb W3YYeHHOCTM), mMaTepuanbl U MeTOAbl MCCrnedoBaHus, pesynbraTbl,
obcyxaeHve 1 3aKnoYeHne/BbIBOAbI;

- 06beM cTaTbm oT 6 A0 12 cTp.;

- onnata npoussoautca TOJNIbKO MNOCIHE NMPUHATUSA cTtaTbu ana nybnukauwum;

- 9MNEeKTPOHHasA BEPCUS CKaHMPOBAaHHBLIX KOMUIA KBUTAHUWUWA MPUHMMAIOTCS TOFbKO MO 3MEKTPOHHOMY agpecy:
3i_ksu@mail.ru.

CoaBTopcTBO NpegnonaraeTt He 6onee 4 aBTOPOB.

Bce noctynuBLuMe cTaTby OTNPaBAIOTCA B o4epeAb Ha paccMmoTpeHue (B cpeaHem 6-9 mecsiueB).

Mopsidok pacnonoxeHusi CMPYyKMypHbIX 3/IeMeHmoe cmambUu:

- cTatbsl gomkHa cogepxatb YAK, MPHTU https://grnti.ru/- nepBas cTpoka, cnesa;

- Kaxkpgas cTaTbsl, NPUHATaA K Ny6nukauum, aBTomaTtuyecku nony4aet DOI;

- 3aronoBoOK cTaTbl (MPOMUCHBLIMK ByKBamMu, NonyXupHbiM wpudTom), PO asTopa (PaMmunus NONHOCTLIO 1
MHULMansl) (He 6onee 4-x aBTOpPOB), €r0 Y4eHas CTeneHb, 3BaHne, MecTo paboThl (4OMKHOCTL, Ha3BaHWe NPeanpuaTUS,
opraHusauun, yypexaeHusi, ropod, cTpaHa) u HabpaHHas KypCUBOM aHHOTaLUMA U KnwuveBble cnoBa (5-7 cnoB.)
pacnonaratoTcsl nepen TEKCTOM CTaTbM Ha 3-X si3bIKax.

Ecnu B HasBaHuM opraHu3auum sIBHO He yKa3aH ropop, TO 4Yepes3 3andTyl Mocrne Ha3BaHWs opraHusauum
yKa3blBaeTCs ropo 1 cTpaHa.

Ecnu ctaTbs nogrotoBrneHa HECKONbKMMY aBTOPaMM, UX AaHHbIE yKa3biBalOTCA B NopsiAke 3HAYMMOCTU BKNnaaa
Ka)X4oro aBTopa B CTaTblo.

3Be3no4vkon 0603HavYaeTcs aBTOP-KOPPECNoHAEHT (*), KOTOpLI perncTpupyeTca Ha canTe U npukpennsaeT
BCe 3 AOKYyMEHTa.

O6bem aHHoTauum — 150-250 cnoB (He gomkeH OblTb MeHbLUe Unu NpeBbilaTh Ha Ntobom a3bike), (KypcuBom,
06bIYHBLIM WP TOM);

- Tabnuubl, pucyHkn HeobxoouMmo pacnonaratb nocrie ynomuHaHusi. C Kaxaow unnicTpaumen [ormkHa
cnefoBaTb HaAQNUCbh. PUCYHKM [OIKHBI BbITb YETKUMU, YACTBIMU, HE CKAHMPOBAHHBIMU. PUCYHKM, rpadhmkv AOMKHbI ObITh
npeacTaBneHbl B OAHOM U3 cTaHaapTHbix dopmatos: PS, PDF, TIFF, GIF, JPEG, BMP, PCX. To4euHble pUCYHKM
Heo6xoauMo BbINOMHATL ¢ pasperueHnem 600 dpi. Ha pucyHkax JormkHbl ObITb ICHO NepedaHbl Bce AeTanu;

- B CTaTb€ HYMEPYHTCA NULLIb Te POPMYIbl, HA KOTOPbIE MO TEKCTY €CTb CCbINKY;

- Bce abbpeBuaTypbl 1 COKpaLleHUs, 3a UCKITIOYEHMEM 3aBe4OMO O6LLEN3BECTHBIX, AOMMKHbI ObiTh pacluMgpoBaHbl
npv NepeoM ynotpebneHnm B TEKCTE.


mailto:3i_ksu@mail.ru

- TekcT B chbopmaTe Microsoft Word 97-2003. dopmat nucta A4 (297x 210 mm). Bece nons — 2 cm. CTpaHuubl B
3NEKTPOHHON Bepcun He HymepytoTca. Wpudt: Arial. Pasamvep cumBona — 10 pt. TekcT gomkeH ObITb OTOpMaTMPOBaH
no wuprHe 6€3 NepeHoCcoB, OTCTYN B Havarne ab3aua — 1 cM. MeXCTpoYHbI MHTEPBan — oAMHapPHbIA. 3aronoBOK CTaTbn
dopmaTmpyeTcs no LeHTpy. B TekcTe cTtaTbu He AoMKHA UCNONb30BaTbCA aBTOMaTu4yeckas Hymepauus;

- CMUCOK MCNOMb30BaHHBIX NPV NOATOTOBKE CTaTbl MHOPMAaLMOHHBLIX UICTOYHUKOB pacnoriaraeTcsi B KOHUE CTaTby.
MepeuncrneHne UCTOYHUKOB [AETCs CTPOro B MOPSAKE CCbINMOK Ha HWUX B cTaTbe. HoMmep ccbiflku B TeKCTe cTaTbu
odhopmnseTcs B kBagpaTHbIX ckobkax, Hanpumep — [1, €.13]. Cnucok nutepaTypbl ochopmnseTcsa B cootseTcTBumn ¢ FOCT
71 - 2003 «Bubnuorpadpuueckas 3sanucb. bubnuorpadwmyeckoe onucaHve. O6wwme TpeboBaHua w npasuna
COCTaBIEHUNAY;

- NUTepaTypa Ha A3blKe CTaTby (KPOME aHrm.) U B NaTUHCKOW TpaHcnuTepauuu;

- eCNn CTaTbA Ha aHrn. A3blKe, TO TOMbKO MCTOYHMKU Ha PYCCKOM W Ka3axCKOM si3blKe [aloTCA B NATMHCKON
TpaHcnuTepauun (REFERENCES);

- eCnu cTaTbA Ha Ka3.A3., TO CMUCOK JAeTCs Ha Ka3.s3 1 B MATUHCKOW TpaHCNUTepaLuu;

O6paTunte BHMMaHue, YTO Npu COCTaBNEHWUM CN1CKa NUTepaTypbl HA aHmMunckom a3bike (Reference) Hegonyctumo
npumeHenue ctangaptoB FOCT. MpumeHsaemble B 9Tnux FTOCTax 3Haku (// — ABOWHOW cheLl, TMpe) He BOCNpUHUMAKOTCH
3apybexHbIMU crucTemamm.

Ona coctaBnenusi Reference pekoMeHayeTcsi nonb3oBaTbCA NPOrpaMMoN Ansi aBTOMAaTUYECKOrO COCTaBIEHUsI
crucKka nuTepaTypbl Ha aHrmuinckom s3bike — Mendeley (ccbinka ons ckaumBaHus: https://www.mendeley.com/download-
reference-manager/windows). CTunb opopmneHns ccoinok B cnucke: Vancouver Style.

TpaHcnuTepauusa nNpMBOAUTCS C UCMOMb3OBAHMEM OHMaWH nepeBog4vMka Mo Ccbifike https://translit.ru/ru.
CraHpapT TpaHcnuTtepaumm FTOCT 7.79-2000.

1 translit.ru
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[aHHbIi OHNalH NepeBoAYUK HE MPOBOAUT TPaHCIUTEPALMIO creLmndmryeckmnx BYKB kasaxckoro andaeuTa. 3aech
aBTOPbI MOCIE TPaHCNUTEPaLMN Ka3axcKoro TeKCTa AOJIKHbI MPOBECTU KOPPEKTUPOBKY, PYKOBOACTBYSACH CredyroLyumu

npasuvnamu:
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Mpumepbl ocpopmnerHns BapmaHToB crnvcka cebinok References cm. B MpunoxeHun Ha cante.

- cBefdeHns o6 aBTOpe (ax) Ha PYCCKOM, Ka3axCKOM W aHMMUMNCKOM A3blKax: amunus, Mmsi, OTYeCTBO
(NMONMHOCTLIO), yYyeHasi CTeneHb, yYeHoe 3BaHWe, OOSMKHOCTb, MecTo paboTbl (MecTo yyebbl MnM coucKkaTenbCTBO),
KOHTaKTHble TernedoHbl (Mo6GunbHbIE), e-mail, NonHLIN NOYTOBLIN agpec (Kpan Wnu obnacTb, UHAEKC, PanloH WUnn
ropog, ynuua, Aom, Ksaptupa).

NPU HECOBNIOAEHUM XOTA Bbl OOHOIMO U3 3TUX TPEBOBAHUA CTATbA HE NPUHUMAETCS K
PACCMOTPEHUIO.

Tonbko nocrne MONOXUTENbLHOIO pelleHUss O MPUHATUM cTaTbM K NyGnukaumm OcCyLLecTBRsieTca onnara
aBTOPCKOro BO3HarpaxaeHus. ABTOpPbl OMnavvMBaloT aBTOPCKUMM B3HOC CaMOCTOATENbHO MMM 3@ CYET [PaHTOB,
adPUNMpoBaHHbIX OpraHn3auun n T.n.

CtoumocTb ogHOM Ny6nukaumum cocTtaBnsieT:

1. WHocTtpaHHble aBTOpLI (6e3 coaBTOpOB N3 PK) — 6ecnnatHo

2. AsTopbl ¢ nHgekcom Xupia 6onee 10 — 6ecnnaTHo

3. Onsa cotpygHukoB KPY nmenn Axmet BantypcbiHynbl — 20000 (oBaguath Teicsd) TeHre n 10000 (necATb Thicsd)
TEHre, ecnv pasgen He BKYeH B nepeyveHb nagannin KOKCHBO

4. [Ons ctopoHHux aBTopoB — 40000 (copok ThicAY) TeHre Ans dusmdecknx nuu, n 20000 (oBaguaTth ThICSY) TEHrE,
€ecnv pasgen He BKMYeH B nepeyeHb nagadnin KOKCHBO;

— 50000 (naTtbaecar Tbicay) 6e3 HAC ona opnanyeckmx nu

Hawwm pekBu3nTbI:

e [lonyyaTtenb: HekoMmepyeckoe akumnoHepHoe obLecTBo «KocTaHaickuii permoHanbHbli YHUBEPCUTET UMEHN
AxmeT BanTypCbiHYNbI»
e [loutoBbin agpec: 110000, Pecnybnuka KasaxctaH, KoctaHarickas obn.,
r. Koctanan, yn. Axmeta banitypcbeiHoBa, 47, kopnyc 1
Ten/gakc 8 (7142) 51-11-45
BaHkoBCKue peKkBU3UTbI:
BWH: 200740006481
AO "baHk LleHTp Kpegut"
BUK: KCJBKZKX
UNK: KZ398562203108711441
KBE: 16


https://www.mendeley.com/download-reference-manager/windows
https://www.mendeley.com/download-reference-manager/windows

KoHTakTbI:
e 110000, r. KoctaHai, yn. AxmeTa bantypcbiHoBa, 47, kopnyc 1, kab. 213
KPY nmenn Axveta banTypcbiHybl, pegakumoHHO-n3gaTenbckuii otaen
E-mail: 3i_kru@mail.ru

Onnarta cTaTen Takke ocyLlecTBNseTcs Yepes npunoxeHune Kaspi.kz.
Bbl omkHbI BbIOpaTh NnaTtexu, 3atem BblOpaTb kaTteroputo obpasoBaHMs U BBECTM Ha3BaHue yHuMBepcuTeTa. [lanee B
ctpoke ®AKYJIbTET Heobxoammo 3anonHuWTb «omraTa 3a craTtbio B XypHane «3i»; B ctpoke KYPC ykasaTb Homep
XypHana, B KoTopoM OyaeT onybnukoBaHa ctaTtbsi (Hanpumep, «4 /2022»); B ctpoke UMA CTYOEHTA ykasatb nms
aBTopa (aBTopoB); B cTpoke ID CTYOEHTA pomkeH ObiTb ykasaH ID nnatenbwumka (MMsi aepxaTens kapTtbl, Yepes
KoTOpyto npoussoautcs onnata); B ctpoke MMA MNATEJbLUWKA fomkHO BbITh yKasaHo umsa aepxartens kapTbl, Yepes
KOTOPYIO NPOU3BOAUTCH NNaTex.

XypHan Axmet BantypcbiHynbl aTbiHOAFbI
KocTaHal eHipnik yHMBepCcUTETiHIH
pepakumanbIK-6acna 6enimiHge 6ackapmacbiHaa
Tepinin, 6etTengi
KoppekTtopnap: b. CbizabikoBa,

T. Uan, A. CumoHoBa
Komnbtotepnik 6eTtTey: C. KpacukoBa
M. MunokymoBa

MekeH-XaWbIMbI3:
110000, KocTtaHaw K.,
BantypcbiHoOB 47, 213 kab.
Ten/dakc: 8 (7142) 55-85-96
E-mail: 3i_kru@mail.ru
Maycbim 2025 x. 6acyra 6epingi.
Miwimi 60*84/18. Tapansimbl 300
Maycbim 2025 x. Tancbipbic Ne 100

AxmeT BanTypcCbIHyMnbl aTbiHAafbI
KocTaHam eHipnik yHnBepcuteTiHAEri
pepakuusneik-6acna 6enimiHge 6acbinFaH
KoctaHai K., bBantypcbiHoB 47

XypHan HaGpaH 1 cBepcTaH
B peAaKUUMOHHO-U3AaTeNlbCKOM oTaene
KocTaHanckoro permoHanbHOro yHmsepcurerta

umeHun AxmeTt BanuTypcCbIHYbI

KoppekTopbl: B. Cbi3abikoBa,

T. Lani, A. CumoHoBa
KomnbloTepHasi BepcTka: C. KpacukoBa
M. MunokymoBa

Haw appec:
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